WO 2006/ 098684 PCT/ SE2006/ 000328 1 NOVEL COMPOUNDS f 1 Field of the

I nvention The present invention relates to 2-pyridone derivatives,

pr ocesseswbanod/dgiss preparation, 5 pharmaceutical conpesiriSEemS/06BE ai Nni ng
them and their use in therapy. Background of the Invention El astases are
possi bly the nost destructive enzynes in the body, having the ability to
degrade virtually all connective tissue conponents. The uncontrolled
proteolytic io degradation by el astases has been inplicated in a nunber of
pat hol ogi cal conditions. Human neutrophil elastase (hNE), a nenber of the
chynotrypsin superfanm |y of serNO¥EIp€COMROIINDS H 33- KDa enzyne stored in
the azurophilic granules of the neutrophils. In neutrophils the

concentrat.ion of NE exceeded 5 mMand its total cellular anpunt has been
estinategéﬁgugémﬁghﬂgié=pg Upon activation, NEis rapidly released from

t he gran r 1 i ni ng
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Phar nec ol phaagdceutical 0pmpdsigomsaiontaiming theel dnd their uphipsthebhpygi cal function of NE
i s degradation of foreign organic nol ecul es phagocytosed by neutrophils,
whereas the main target for extracellular elastase is elastin (Janoff and
Scherer, BffaBroudd oEX{e InMiflion128, 1137-1155). NE is unique, as conpared to

ot her prot eases 20 (for exanple, proteinase 3%1 in that it has the ability
t o degr ad@agpses are possiblyhe most qlqatrmtlvermzymﬁs iarite kedy, pheisgthepbiitgitns ( See
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col | ag)ensdegfaalmmm by elhstbsfe@ hecbédn, impltakd Mesaudb& of pAAbRERENEondlions 2002,
Expert n. lnvest 11, 965-980 NE i s a_mmjor conmmon nedlator

of many 'Wﬂ@1@ﬁﬁ%ﬁhﬁe§@m%h 5@ member of ﬁﬁﬁﬁpﬁfﬁﬁﬁgﬂmﬁgéaﬂéofﬁ%ﬁ@dlng
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109- 113)." The destructive fm)s years ago
when Laumgbiropinkd the ¢kesumtionay cNE edecateddsmdL hmt 1tmmtadfceldxnamn@mahas‘ beaw

obstruction and enphyse i.th deficie antitrypsin
(Laurel | eﬁﬁ a%a it%ggl%?o ﬁ%@l’%&%ﬁaaﬂ% R@/ﬁs ﬁaplﬁlﬂ\fééf‘se ? m ﬂ@ﬁf qupdgs mto
15 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 organic molecules phagocytosed by
neutrophils, whereas the main target for extracellular elastase is elastin (Janoff and
Scherer, 1968, J. Exp. Med. 128, 1137-1155). NE is unique, as compared to other proteases

20  (for example, proteinase 3) in that it has the ability to degrade almost all extracellular
matrix and key plasma proteins (See Kawabat et al., 2002, Eur. J. Pharmacol. 451, 1-10). It
degrades a wide range of extracellular matrix proteins such as elastin, Type 3 and type 4
collagens, laminin, fibronectin, cytokines, etc. (Ohbayashi, H., 2002, Expert Opin.
Investig. Drugs, 11, 965-980). NE is a major common mediator of many pathological

25 changes seen in chronic lung disease including epithelial damage (Stockley, R.A. 1994,
Am. J. Resp. Crit. Care Med. 150, 109-113).

The destructive role of NE was solidified almost 40 years ago when Laurell and Eriksson

reported an association of chronic airflow obstruction and emphysema with deficiency of
30 serum oy-antitrypsin (Laurell and Eriksson, 1963, Scand. J. Clin. Invest. 15, 132-140).

Subsequently it was determined that a,j-antitrypsin is the most important endogenous

inhibitor of human NE. The imbalance between human NE and endogenous antiprotease is



Subsequently it was determ ned that al-antitrypsin is the nost inportant
endogenous inhibitor of human NE. The i nbal ance between human NE and
endogenousoandd/Psatease i s WO 2006/ 098684 PCT/ SE2006/ 00@828E260¢ha@iseeved t o
cause excess human NE in pul nonary tissues which is considered as a mmjor
pat hogenic factor in chronic obstructiwe pul nonary di sease (COPD). The
excessi ve human NE shows a prom nent destructive profile and actively
takes part in destroying the nornmal pulnmonary structures, followed by the
i rrever si iRye o8 BREssHundd NI GpliERh %15?1&43%3&?? i8re ? gf? Lnly in
enphysema. There is an increase in neutro recrul Nty ungs
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phase ( KanBibitoelefdlient ndBO@avAMh edal., ROSH La@r Intvestcﬁf 9731 MB@% ’Inégﬁualé%\gthOO)
Studi es have shown that the acute phase of pul nondry enphysena an
pul nmonar yhiglhgs A@misrrefgbe NEus guotegseNEhibiioheamsilex & wanchoelvieolat ivhgdfiiiy show
pre-treatpen ibitors. o Fujie et al., 1999, Inflamnm Res.
48, 160- 1%%‘31%10 &P?egi{ﬁ?p ?léﬁdﬂml‘ﬁ%‘gﬂgg PRSP fohese Bathdawerigrsls
obst r uct i @etsafaltu aR 20V YResBifion 87 261 PRI Qhﬁﬂla@ioﬁ %?B%%?N@f visteRrachea
including cystic fibrosis and chronic bronchitis. I mpal rs mucin
product i dR I3 earhing @am@@hag@b@fm’fmhﬂ aecupfulative Chlrmmyste phisei amdr eported to
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Aer osol aded.ni&d, 4954500) Studis Haoe slgiwmthat Ak gsutp bﬁ@é@@uﬂﬁdrﬁﬂﬁ bﬂeiﬁl J}@Bﬂnhh9| i al
damage WItHI n. 20 m putes of contact (Suzuki et al. Res
Crit. Cardddpulnonagynaemordingg gauspd by dvh mdiemstess sm begah@égd bmre -g¢dtingrty beat
f requgncyyiaf i Bmﬁg QLY. hele. i i Q. |l man et al., 1984,
25 Thor ax, : 313 663 fg@]?kvﬁﬁ Ealeﬁggh%ﬂg entﬁ\iq’\n %5{1 18% 1§?Educed mucoci liary
clearance that is seen in COPD patients (Currie et al., 1984, Thorax, 42,

126- 130 The stiJ |l ation. of
) Neutropfn[l1 predomman? arrway 1n%ammat10n and mucus obstruction of the airways are

major pathologic features of COPD, including cystic fibrosis and chronic bronchitis. NE
impairs mucin production, leading to mucus obstruction of the airways. NE is reported to

20 increase the expression of major respiratory mucin gene, MUCS5AC (Fischer, B.M &
Voynow, 2002, Am. J. Respir. Cell Biol., 26, 447-452). Aerosol administration of NE, to
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 al., 1984,

25 Thorax, 39, 663-667) which is consistent with the reduced mucociliary clearance that is
seen in COPD patients (Currie et al., 1984, Thorax, 42, 126-130). The instillation of NE
into the airways leads to mucus gland hyperplasia in hamsters (Lucey et al., 1985, Am.
Resp. Crit. Care Med., 132, 362-366). A role for NE is also implicated in mucus
hypersecretion in asthma. In an allergen sensitised guinea pig acute asthma model an

30 inhibitor of NE prevented goblet cell degranulation and mucus hypersecretion (Nadel et al.,
1999, Eur. Resp. J., 13, 190-196).



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 npl i cat ewloi2noem9sass hypersecretion in asthma. In an al |l ecgsE2@ensizks sed

gui nea pig acute asthma nodel an 30 inhibitor of NE prevented goblet cell
degranul ati on and mucus hypersecretion3(Nadel et al., 1999, Eur. Resp. J.,
13, 190-196). WD 2006/ 098684 PCT/ SE2006/ 000328 3 NE has been al so shown to
play a role in the pathogenesis of pulnonary fibrosis. NE ai-protenase
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fibrosis, which correlates with the cli'nical pararmeters ese patients
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117-125; S al, .., Eur. Resp. J., 8, 1293-1299). NE al so pl ays
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m crayascul ar perneability observed in a nodel of acute

Acute lung injury caused by endotoxin in experimental animals is associated with elevated
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

20  inhibited by a NE inhibitor (Fujie et al., 1999, Eur. J. Pharmacol., 374, 117-125; Yasui, et
al., 1995, Eur. Resp. I., 8, 1293-1299). NE also plays an important role in the neutrophil-
induced increase of pulmonary microvascular permeability observed in a model of acute
lung injury caused by tumour necrosis factor « (TNFe¢:) and phorbol myristate acetate
(PMA) in isolated perfused rabbit lungs (Miyazaki et al., 1998, Am. J. Respir. Crit. Care

25 Med., 157, 89-94).

A role for NE has also been suggested in monocrotoline-induced pulmonary vascular wall
thickening and cardiac hypertrophy (Molteni et al., 1989, Biochemical Pharmacol. 38,
2411-2419). Serine elastase inhibitor reverses the monocrotaline-induced pulmonary

30 hypertension and remodelling in rat pulmonary arteries (Cowan et al., 2000, Nature
Medicine, 6, 698-702). Recent studies have shown that serine elastase, that is, NE or

vascular elastase are important in cigarette smoke-induced muscularisation of small



| ung injury caused by tunour necrosis factor ac (TNFcc) and phorbol
nyristate acetate (PMA) in isolated perfused rabbit lungs (Myazaki et

al ., 1998yoAmc/odsesiRespir. Crit. Care 25 Med., 157, 89- @4x/iSEZoos0bms28 or NE
has al so been suggested in nonocrotoline-induced pul nonary vascul ar wal |

t hi ckeni ng and cardi ac hypertrophy (Mlgeni et al., 1989, Bi ochem cal

Phar macol . 38, 2411-2419). Serine el astase inhibitor reverses the
nonocr ot al i ne-i nduced pul monary 30 hypertension and renodelling in rat
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Recent studi es have shown that serine el astase I{EE vascul’ar
el ast ase 9&54996 ortant in cigarette snoke-induced rruscul ari satl on of snall
WO 2006/ 098684 PCT/ SE2006/ 000328 4 pul nobnary arteries in guinhea pigs
(Wight et al., 2002, Am J. Respir. Crit. Care Med., 166, 954-960). NE
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r heumat oigdligg gMdy'éhﬁ eﬁeﬁ‘d@yﬁnGLﬁtZ@lﬁ% 3[9?16) In %&HE@N‘E has al beed ssgm)eg The
devel opment of col |l agen’induced arthritis’in mce suppres se%

i nhi bi°t orto braKjoksddn éhe pathogen@dsef rﬁahhaibmlrarﬂhm (Iﬂﬂeyeﬂrﬁ Bt al26982) . Th us,

human NE g;s, S nost ruc e pr ot eases and has
been 15 inpl %@gml ?1 %%Q?Jgjﬁé&@%@eﬁl ICB 083 té%mn?’r‘iélsi npor t ant

endogenousapprosset) by aNB inhiditor ek a ki oS el ; 2094, Uelllﬁﬁf Hnmaﬁ@l i ealapge bet ween
hunman NE and antiprotease is believed fo give rise to an excess of hunan

NE resulting in uncontrolled tissue destruction. The protease/

d | .abi | i
anti prot gage zé‘lr}@ﬁr’l xx}ﬁeas‘b?lﬁ Sk tl{%ymgﬁ %gﬁﬁfgﬁgﬁrﬁ)\é%gt%gﬁlﬁg ﬁn%@gasctie@%r ette

al-antitrypsin elther rough 1 nac i-on
snoke; ofnmpEcae@d armmtyc ofoﬁﬂagﬁmetdr;z diseguls. | THeimbort@it @HI6LnsH b iePbr Serum

levels. 'I_liﬂrrrrlgg NI\IIEElshocafanl’?l?r?/Ssm The imbalance between human NE and anti
protease is
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
ou-antitrypsin either through inactivation by oxidants such as cigarette smoke, or as a
20  result of genetic inability to produce sufficient serum levels. Human NE has been
implicated in the promotion or exacerbation of a number of diseases such as pulmonary

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

reperfusion injury, theumatoid arthritis and pulmonary hypertension.

25 Disclosure of the Invention

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

formula (I)



inplicated in the pronotion or exacerbation of a nunber of diseases such as
pul monary enphysema, pul nonary fibrosis, adult respiratory distress

syndr one WoORDByo9sésschem a reperfusion injury, rheunmatoipdT®ERIVG000338 and

pul monary hypertension. 25 Disclosure of the Invention In accordance with
the present invention, there is therefgre provided a conpound of formula
(1) WD 2006/ 098684 PCT/ SE2006/ 000328 5 R14 R6 0 Z -WNIX-R5 | 4 RNO
R3 (I) wherein Rl represents hydrogen or Cl-C6 alkyl; s Wrepresents

S(O mwherein mrepresents an integer q‘f 1 . 2; Z represents a single
bond, -CH2- or NR25-; R14 Reépresents a en atomor CH or a group

sel ected from Cl-C6 al kyl and gV ] or/p(n-st urated 3- to
10-menbered ring systemoptionally cd ¥i ng Mt | east one ring heteroatom
sel ected fromnitrogen, oxygen and s . e group being optionally
substituted with at |east one subgtit Uept s ted from phenyl, Cl1-C6

al koxycar bonyl, hal ogen, Cl1-C4 al kyl, |g1-C4 al koxy, CN, OH N2, Cl-C3

al kyl substituted by one or nore F atdts, Cl-C3 al koxy substituted by one
or nore F atons, NR12R13, C=CR30, 15 CONR31R32, CHO, C2-C4 al kanoyl,

S(O pR33 and OSO02R34; R12 and R13 indepﬁndently represent H, Cl1-C6 al kyl,
fornyl or C2-C6 al kanoyl; or the group LNR 12R13. together represents a 5
to 7 menkgfeednazacyclic ring optionally incorporating one further

het er oat om sel ected from 0, 'S and NR26;

R’ represents hydrogen or C-Cg alkyl;

1%

W represents S(O)y, wherein m represents an integer 0, 1 or 2;
. 25
Z represents a single bond, ~CHy— or -NR ™ "—;

14
R represents a hydrogen atom or OH or a group selected from C1-Cg alkyl and a

10 saturated or unsaturated 3- to 10-membered ring system optionally comprising at least one

ring heteroatom selected from nitrogen, oxygen and sulphur; each group being optionally
substituted with at least one substituent selected from phenyl, C1-Cg alkoxycarbonyl,

halogen, C1-Cy alkyl, C1-C4 alkoxy, CN, OH, NO,, C;-C3 alkyl substituted by one or

more F atoms, C1-C3 alkoxy substituted by one or more F atoms, NR12R13, CECR3O,

3132
s CONR™ R, CHO, C)-Cy alkanoyl, S(O),R”> and 0SO,R*,
12 13 .
R and R independently represent H, C-Cg alkyl, formyl or C»-Cg alkanoyl; or
12__13.
the group -NR™"R™" together represents a 5 to 7 membered azacyclic ring optionally

incorporating one further heteroatom selected from O, S and NR26;

20

30 .
R represents H, C;-C3 alkyl, Si(CH3)3 or phenyl;



20 R30 represents H, Cl1-C3 alkyl, Si(CH3)3 or phenyl; W 2006/ 098684

PCT/ SE2006/ 000328 6 R33 and R34 i ndependently represent H or Cl-C3 al kyl ;
sai d al kywohesangsespt i onal |y substituted by one or norePET®ERUS/000388
represents Hor F; 5 R3 represents phenyl or a five- or six-nenbered

het eroaromatic ring containing 1 to 3 gheteroatons i ndependently sel ected
from0O, Sand N, said ring being optionally substituted wth at |east one
substituent selected from hal ogen, Cl-C6 al kyl, cyano, Cl-C6 al koxy,

itro, th . s NR3 Cl- | kyl ituted , . F
At oms or CLs R RO GG PSRy S B B g opRow Il Rao
i ndependgﬁﬁggtym{eg%gg)%%&}nlgrgfg a%]rﬁsc?’ al kyl; -said al kyl being optionally

further stitut one or nore F atonms; 1s R4 represents hydrogen or
Cl-C6 al kyl optionally substituted with at |east one substituent selected
fromfluoro, hydroxyl and Cl-C6 al koxy; X represents a single bond, 0, NR24
or a group -KlrepEsahtky @ris- Y-, wherein Y represents a single bond, oxygen
atom NR24 or S(OS,; and said al kyl ene being optionally 20 further
substituted by OH hal ogen, CN, NR37R38, Cl-C3 al koxy, CONR39R40, SO2R41
and SO2NR42R483;- or R4 and X are joined together such that the group NR4X

t oget her r ek esErpsents phenyd or 7 fiertysixetcmbarsy deteroarpmationng corddihing 1 to 3
incorporal%i n%éone.f rther heteroatomselected from 25 0, S and NR 44 45 46
. said riWFHEPHY 1‘5‘%??%?3113/ elegied o .cyami N cridang beipg opfongiy Rubstituted

al kyl being optionally further substijuted by OH_ W 2006/ 098684

PCT/ SEZOO‘%I%b@tggaf OHWS%’F‘PWSW CWB&F%E%P&%%@W& Fyanp; Gy Csyadleaam sel ect ed
from
nitro, methylcarbonyl, NRBSR3 6, C1-C3 alkyl substituted by one or more F atoms or C1-C3

10 alkoxy substituted by one or more F atoms;

35 36 .
R and R independently represent H or C1-Cj alkyl; said alkyl being optionally

further substituted by one or more F atoms;

4
15 R represents hydrogen or C1-Cg alkyl optionally substituted with at least one

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

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

. 24
represents a single bond, oxygen atom, NR™ " or S(O)y; and said alkylene being optionally

20 further substituted by OH, halogen, CN, NR'R>°, C1-C3 alkoxy, CONR> R, s0,r*!

and SO,NR R *,

or R4 and X are joined together such that the group -N R4X together represents a 5 to
7 membered azacyclic ring optionally incorporating one further heteroatom selected from
25 O, Sand NR44; said ring being optionally substituted by C;-Cg alkyl or NR45R46; said
alkyl being optionally further substituted by OH;



i) phenoxy, ii) phenyl, iii) a 5- or 6-nenbered heteroaromatic ring
conprising at |east one ring heteroatom 5 selected from nitrogen, oxygen
and sul phwo,2006mps@4sat urated or partially unsaturated CReCBERydnaz28 byl
ring, or v) a saturated or partially unsaturated 4- to 7-nenbered
heterocyclic ring conprising at |east -one ring heteroatom selected from
oxygen, S(Or and NR20, wherein at |east one of the ring carbon atons nmay
be optionally replaced by a carbonyl group, 10 or R5 represents a bicyclic
ring system . Pch the two rin are independently selected fromthe
nonocycl i ¢ réllﬁlﬁy\gyg?péﬁ%nﬁeafrflﬂ%%y?ﬁc fihg systqm yelegied frgd v) above, wherein the
two ri ngs-)arﬁleﬁj))g er fused together, bonded directly to one another or are
separ at ed1 rom one another by a |linker group selected fromoxygen, S(Ot
or Cl-C6 @) kpHeeyle optionally 15 conprising one or nore internal or termnal
het eroat ors sgl ected from oxygen, sul phur and NR27 and being optionally
subst i tutlgg aﬂi‘ o1 0-1pgbered heteRqasamatic féng cosentisingat Iéasbene tngihaisrphtonoxo and

C1- C6 sal koxyselebfR® FFRANARNEEL i 1G.ring system being optionally
substituted ﬁf at | east %né%ggé%rg%@%’sﬁﬂ&gﬁt sel ected from oxygen, CN, OH,

Cl- 6 al ky}, s R4.7 02R49, CO2R50,
C( =NH) NHZ?I} &%&ﬁ%%%g@m&}é?%ﬁg%%ﬁ @%@%Mﬁs C(=NH) NH2, S(O) vRel,

S02NR56R57, aGhtuERedbk ISptisshhir it €4- BY7-RR&b i@h g ¢
al kyl substituted by %aggaRS}g or by one or m)rgfegrﬂgieg?rdé?hg%?gﬁ%ﬁgﬁ%ﬁgl

bei ng opt i oredst ynefrimg Inserostehsidldoudebiiiokioedt SIGRSA wkéo,wpékfntawéagz@%ed ed
from cyano, 25 hydroxyl, Cl1-C6 al koxy, Cl-Co al [Eyl thio and -C(O N 3,
or R5 may aloftherreny eslean atbins Wy 200HH0LEBA4pRE ISER006680Q3RH, 8 R20
repregents hydrogen, Cl1-C6 alkyl, Cl-C6 al kyl carbonyl or

or R5 represents a bicyclic ring system in which the two rings are independently
selected from the monocyclic ring systems defined in i), iii), iv) and v) above, wherein the
two rings are either fused together, bonded directly to one another or are separated from
one another by a linker group selected from oxygen, S(O); or C1-Cg alkylene optionally
15 comprising one or more internal or terminal heteroatoms selected from oxygen, sulphur

27 . . .
and NR™ and being optionally substituted by at least one substituent selected from

hydroxyl, oxo and C;-Cg alkoxy,

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

20  substituent selected from oxygen, CN, OH, C1-Cg alkyl, C1-Cg alkoxy, halogen, NR47R48,

49 50
NO,, 0SO;R™, COR™", C(=NH)NHy, C(ONR”'R™, C(S)NR R, SC(=NH)NH,,

55 21 5657
NR™"C(=NH)NH;, S(O),R"", SO,NR™ R, C1-C3 alkoxy substituted by one or more F

. 58
atoms and C;-C3 alkyl substituted by SO,R ™" or by one or more F atoms; said C1-Cg alkyl
being optionally further substituted with at least one substituent selected from cyano,

25 hydroxyl, C-Cg alkoxy, C;-Cg alkylthio and -C(O)NR 2R,

5
or R™ may also represent H;



Cl- C6 al koxycarbonyl; 5 R21 represents hydrogen, Cl1-C6 al kyl or C3-C8
cycl oal kyl ; said al kyl or cycloal kyl group being optionally further

subst i t utwo 2bgs/O8@40r nore substituents sel ected i ndepeausrkdog/odosesn OH,
CN, Cl-C3 al koxy and CONR59R60; R37 and R38 i ndependently represent H,
Cl-C6 al kyl, fornyl or C2-C6 al kanoyl; § 10 R47 and R48 i ndependently
represent H, Cl1-C6 al kyl, fornyl, C2-C6 al kanoyl, S(O gqR61 or S02NR62R63;
said al kyl group being optionally further substituted by hal ogen, CN,
Cl-C4 al koxy or CONR64R65 15 R41 and R61 independently represent H, Cl-C6
al kyl or C3- cycloalkyl; pis O, L or 2, gis O, 2 or 2, r is O, 1 or 2
20 t is 0, IROrregiesitd Byddogeh, O%-Cy alkMi € %ﬂ%ilcarﬁ)r%@ 223 R24 R25 R26 R
27 R31 R32 R39 R40 R42 R43 R 44 R 45 R46 49°'R, 25 R50 R51 R52 R53
R54 R55 RSBCRakoRyS:trg;R60 R62 R63 R64 and R65 each independently
represent hydrogen or CI-C6 al kyl; or a pharmaceutically acceptable salt

t hereof. WD 2006/ 098684 PCT/ SE2006/ 000328 9 In the context of the present
speci ficati on,, unl ess ot herw se stated, an al kyl, al kenyl or al kynyl

subst ist uent RjT esintsEly ddden! Cgi il iR (8- ' nt.: i near
or branched. CSI?IErn I arsla)[}l, aér? al Eﬂﬁ]l ene gr %p@@id@iﬁﬁiﬁﬁéﬁlwﬁrﬁ%ﬁﬁﬁh In

t he def i rgroupdbeing oitidRaly fitrttter sulistitmddeisl efe dBat YhBHRENS selc@telO- Menber ed
ring systemmay have alicyclic or aromatic prgp ties. An unsaturated ring
system vvilndepb@tilepjdytﬁomO&I,@N,ngI—Cyaﬂmx;ahn&GOM{ R%i represents hydrogen or
Cl-C6 al kyl (e.g. nethyl, ethyl, n-propyl, isopropyl, n-butyl,

37 38,
R and R"" independently represent H, C1-Cg alkyl, formyl or C»-Cg alkanoyl;

10

47 48 .
R and R independently represent H, C1-Cg alkyl, formyl, C,-Cg alkanoyl,

61 L6263 . .
S(O)qR or SOoNR "R ™; said alkyl group being optionally further substituted by
64._65

b

halogen, CN, C;-C4 alkoxy or CONR

41 61 .
15 R and R independently represent H, C1-C alkyl or C3-Cg cycloalkyl;
pis 0,1 or2;
qis0,1or2;
ris0,1 or2;
20 tis 0,1 or2;

wis 0,1 or2;

vis 0,1 or2;

22 23 24 _25 26 _27 _31 32 39 _40 _42 43 _44 _ 4
R, R7, R, R, R RY, R R Y, RY R R RYM R*S R R,
50 _51 52 53 .54 55 .56 __57 _58 _ 59 60 62 64
s RLRL,RLRY, R R, R R, R® RY, R R R, R™ 20d R® each

independently represent hydrogen or C1-Cg alkyl;

or a pharmaceutically acceptable salt thereof.



i sobutyl, tert-butyl, n-pentyl or n-hexyl). 10 In one enbodi nent of the

i nvention, Rl represents a C1-C4 or Cl-C2 al kyl group, in particular a
met hyl grwopoocvsapr esents a group S, S(O or S(O 2. | npomskEeovbodizpent of
the invention, Wrepresents 15 a group S(O or S(O 2. In another

enbodi nent, Wrepresents S(O). Z repregents a single bond, -CH2- or NR25-.
In one enbodi nent of the invention, Z represents a single bond, -CH2-,
-NH or NCH3-. In another enbodinent, Z represents a single bond such that
the group Wis bonded directly to the group R14 20 Rl14 represents Hor OH
or a group selected fromCl1-C6 al kyl (e.g. nethyl, ethyl, n-propyl,

i sopr opy|1n tire ¢omtapit of thegtesend spetificatidnyityless otherpavetsydted) an AHRE W kehyBad a

saturated,or unsaturated 3- to -nmenbered (e.g. 3-, 4- or 5- to 6-, 7-,
8-, 9 o%llﬁ?'é’y Pﬂé’swﬁﬁt&r@ﬂﬁ Orrei“r?dég%?lé%lﬁ6tSP'(b'°ﬁ‘é‘I?q“§g’€9€a‘ﬁ1§@4Ysb6d@e&f of east on
ring het exrgahed $enilhlyORealkyeRe %rohﬁlh?a%‘/ B ideQYér Brh Slej{i‘.gﬁﬁpg%glgﬁgiﬁn of

i ndependent,|y) selected from nitrogen,” oxygen an group

bei ng soptR ok lsytusdikrbén unviiashted 3-Ro aD-th@RSdre PABS §Ritdn nﬁ??‘av Yoy clibbee or
four) substituent independently selected from hal ogen”(e.g. fyl uori ne,

chl or i ne argmaiv repaties\OA 2 O8GLANEH B g PET4ABRANGL HRABEZ S flIB; WuRdiupgdd. cyano,
CHO, hydroxyl, phenyl, nitro, -S(O pR33, -C(O NR31R32, CI-C4 alkyl (e.g.
nmet hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl), Cl-C4
al koxy (e&lg. _ne X et hoxy - poxy,. i sopropoxy, . n-but oxy, isobutoxy
or tert- g{utg%&rﬁe,nt[s@xc%ﬂg% ‘1{2‘):16% Qlécgf é:g. F%flﬁﬁlﬂl Ll RYAPYL dsapreny), n-butyl,

et hyl car yl onyl, or..5 i sopropyl carbonyl), Cl-C6

al koxycalr?%g}r% ’t%ge@élgﬂ’n%ﬁ%{)@yogéf%egx% , ethoxycarbonyl, n-propoxycarbonyl,

i sopriopoxycar bonyl , n-but oxycarbonyl, isobutoxycarbonyl,

tert-but oxycarbonyl, n-pentoxycarbonyl or n-hexoxycarbonyl), Cl1-C3 alkyl
subst i t ulednbhgmbatiment ofithe mvEnttnORS réee@ntsGHRC4 GHEZ,C LBy %EQIQTQ F, CH2CF3,
CF2CF3, CH(CF3)2 and CH2CH2CF3), Cl1-C3 al koxy substituted by one or nore F
atons ( ePglicderg methyl group.

W represents a group S, S(O) or S(O);. In one embodiment of the invention, W represents

15 agroup S(O) or S(O);. In another embodiment, W represents S(O).

. 25
Z represents a single bond, ~CHy— or ~NR ™" —. In one embodiment of the invention,
Z represents a single bond, ~CHp—~, -NH- or -NCHj3—. In another embodiment, Z

represents a single bond such that the group W is bonded directly to the group R14.

20

14
R" represents H or OH or a group selected from

C1-Cg alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
n-pentyl or n-hexyl) and
a saturated or unsaturated 3- to 10-membered (e.g. 3-, 4- or 5- to 6-, 7-, 8-, 9-or 10-
25 membered) ring system optionally comprising at least one ring heteroatom (e.g. one, two,

three or four ring heteroatoms independently) selected from nitrogen, oxygen and sulphur

2

each group being optionally substituted with at least one (e.g. one, two, three or four)

substituent independently selected from halogen (e.g. fluorine, chlorine, bromine or



10 OCHF2, OCF3, OCH2CH2F, OCH2CF3, OCF2CF3, OCH(CF3)2 and OCH2CH2CF3),
NR12R13, C-CR30 and OSO02R34 Exanpl es of saturated or unsaturated 3- to

10- menberwo 200enysayst ens t hat may be used, which nmay becmsEo@gObI3ES Or

pol ycyclic (e.g. bicyclic) in which the two or nore rings are 15 fused,

i nclude one or nore (in any conbinationp of cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, bicyclo[2.2. 1] heptyl, cyclopentenyl, cycl ohexenyl,
phenyl , pyrrolidinyl, piperidinyl, pi perazi nyl, norpholinyl,

t hi onmor phg i clof2, 2. ] hept «2-y L3 hy1l 32benzof ur anyl ,
benzot hi eny:ngyl%ann%o | ox %OXYEBP IH%B 'S@%Eo &?8% , C1-C4 alkyl

2, 3-di hydr oben ura tetrahydropyranyl yrazolyl pyrazinyl,

t hi azol | gF gymeiyﬁ) fiﬂH’ dhplfOPylf riogFRpY nr%ﬂa);s@bwl orﬁyml:@nazl) 31+-C4 alkpadfeagzol yI

Lyl ndol y dazol y di nyl
ez m o2 yR e PGB sroph R ™ By ety o vkt o i no

the i nvert: ”gﬁﬁﬁ%ﬁ@%r es%x{csr'biﬁéféw%ﬁé BB by lsgtandar or 25
unsaturat ed 3- to 6-nenbered ring system

Cl-C4 alk and ? i%ﬁgk

optloﬁaII%)l’pr Qﬂy OXYf PmﬂdeBe@@@@éY%WﬁpﬁYhdﬁﬁéwduhmhy sel ect ed
from nltro 0x e and ur roup beln optlonally substituted
by one of I?I\/\gc’x S e gﬁ?’é"@?‘&’f@g@ﬂ%ﬁ% ’8@3%’0@’1 @? waxygasanyl,” sel ect ed
from hal X itro O O WO 2006/ 098684
PCT/ SEzoS%fg%té’%%%f’ﬁép?ﬁg’%’C% §<’9Y1 g1 teﬁl‘ gﬁr’)‘iéé%‘% &Cﬁcél%dﬁk fitwedBY i t ut ed
by one or_nore F ﬁ% ﬁ%kOX%ESUbStItUt ed by one or nore F atons,
NR12R13 SAH° a‘ioﬁlsa(ﬁge Bi (e, &3> (b CHabe 263, FE2C TR EKEERDs a
group sele ted fron1C1 C4 alkyl and a 5 saturated or unsaturated 3- to

6- member & Hodbifriops pazy sybstitigst hysenepromere Gratome (e.g.iOGHSEL er oat onms
i ndependent I y selected fromnitrogen, oxygen and sul phur; each group being

opt i dnal QC%QGEguOéH{M{ﬁh@CH{QGR@QCE]PQQFBt(ueH(@Fg)Qdﬁ@eJ@}eZ@ %1% ¢l ect ed
i

from hal 0gen, , cyano, nitro, 3 and C=-CH. ioIn a further e ment of
t he i nveMNR OR, ,IRJ:-CRé)mﬁas:fsUﬁ{ 6heny| or a 5- or 6-nenbered

Examples of saturated or unsaturated 3- to 10-membered ring systems that may be used,
which may be monocyclic or polycyclic (e.g. bicyclic) in which the two or more rings are

15 fused, include one or more (in any combination) of cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, bicyclo[2.2.1Theptyl, cyclopentenyl, cyclohexenyl, phenyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, diazabicyclo[2.2.1]hept-2-yl,
naphthyl, benzofuranyl, benzothienyl, benzodioxolyl, quinolinyl, oxazolyl,
2,3-dihydrobenzofuranyl, tetrahydropyranyl, pyrazolyl, pyrazinyl, thiazolidinyl,

20  indanyl, thienyl, isoxazolyl, pyridazinyl, thiadiazolyl, pyrrolyl, furanyl, thiazolyl,
indolyl, imidazolyl, pyrimidinyl, benzimidazolyl, triazolyl, tetrazolyl and pyridinyl.

Preferred ring systems include cyclopropyl, isoxazolyl and pyrazolyl.

. . . 14
In an embodiment of the invention, R represents a group selected from C;-Cg alkyl or

25 Cq-C4 alkyl, and a saturated or unsaturated 3- to 6-membered ring system optionally

comprising one or two ring heteroatoms independently selected from nitrogen, oxygen and

sulphur; each group being optionally substituted by one or two substituents independently

selected from halogen, cyano, hydroxyl, nitro, -S(0);R >, -C(ONR> 'R, €;-C alkyl,



het eroaromatic ring systemconprising one to three ring heteroatons

i ndependently selected from nitrogen, oxygen and sul phur; each ring being
opt i onal lwoudsasdsut ed by one or two substituents i ndepemgeriokypomses ect ed
fromF, d, Br, cyano, nitro, CF3 and C=-CH 15 Exanples of a 5- or

6- member ed heteroaromatic ring include;furanyl, thienyl, pyrrolyl,

oxazol yl, 1,2, 4-oxadi azol yl, 1,3,4-oxaé|azolyl, i soxazol yl, i m dazolyl,
pyrazolyl, thiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl,
pyrimdinyl and pyrazinyl. Preferred heteroaromatic rings include thienyl,
i mi dazol y¥1-CophonynGo-CaalkaneyhiGiyds ekl sypstipied Py one o5 prose Blatomsp{n i nyl .~ 20
In a further enbodi nent of the invention,, R4 represgnts phenyl optionally
subst i t utadkbxlyysubssiteted by owe osuibst F tteerst BRI iRlepaddeHtRYy . sel ected from F, O,
Br, cyano, nitro, CF3 and C=-CH. 25 In one enbodinment, R6 represents H In
one enbodi nent, R3 represents a phenyl or pyridinyl ring substituted with
at | east one substituent (e.q. ong, two or three substituents)

i ndependdaepyubefiseent af the drvembpagen rercspnts4eonp 67loded §arrerlLspkybsrdn0328

12 fluorine, chlorine, bromine or_ iodine), cyana, njitro, nethyl,

Lri 1 dor GHOEHER OBimsaeate) fia AmRpbesi g ks Ehapiprli Co e RE SE AP o
phenyl  grigismesdtBsbint WRHenMehily 9816cted frBf{’&i%%Qﬂ biHRALEd swphMdeRaNder | Y
selected fromfluorine, chlorine, cyano, nitro, trifluoromefhyl “or

met hyl cartstrgydptionallyasvbstitereddrybongiangwmo sutRBtueceisriedepandently shleipd fignoup
substituted with one or two substituents selected fromfluorine, chlorine
or trifl Julegsetdypno, nigo,|(Fssand|¢=GHot her enbodi ment, R3 represents a phenyl

group substituted with a trifluoronmethyl substituent (preferably in the
meta position). R4 represents hydrogen or Cl-C6 al kyl (e.g. nethyl, ethyl,

n- propyl ,. i sopropyl, n-butyl, .15 isohutayl , tert-butyl, n-pentyl. or n-hexyl)
oot oftal 19 s SRR R ioa et o sy sk SF. Toreiigtigu RIGEH o a 5 & Santmbeted
: heteroaromatic ring system comprising one to three ring heteroatoms independently

selected from nitrogen, oxygen and sulphur; each ring being optionally substituted by one

or two substituents independently selected from F, Cl, Br, cyano, nitro, CF3 and C=CH.

15 Examples of a 5- or 6-membered heteroaromatic ring include furanyl, thienyl, pyrrolyl,
oxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl,
triazolyl, tetrazolyl, thiadiazolyl, pyridinyl, pyrimidinyl and pyrazinyl. Preferred
heteroaromatic rings include thienyl, imidazolyl, pyridinyl, pyrimidinyl and pyrazinyl,
especially pyridinyl.

20

In a further embodiment of the invention, R14 represents phenyl optionally substituted by

one or two substituents independently selected from F, Cl, Br, cyano, nitro, CF3 and

C=CH.
25 In one embodiment, R6 represents H.

In one embodiment, R3 represents a phenyl or pyridinyl ring substituted with at least one

substituent (e.g. one, two or three substituents) independently selected from halogen (e.g.



(e.g. one or two substituents) independently selected fromfluoro, hydroxyl
and Cl1-C6 al koxy (e.g. nethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
i sobut oxywotzesdiooBastoxy, n- pentoxy or n-hexoxy). 20 |n eoe/Sepdodorsent, R4
represents hydrogen or Cl-C4 al kyl optionally substituted with one or two
substituents independently selected fragm hydroxyl and Cl-C4 al koxy. In
anot her enbodi nent, R4 represents hydrogen. 25 X represents a single bond,
0, NR24 or a group -Cl-C6 al kyl ene-Y-; said al kylene being optionally

further sglsidel 81168 ¥rdahine BRIAGRY, cyehb LKy CONR39RAO,
S02R41 or S02NR42R43. For t he avoir)ldc nce’n?fgg’ ou li%gul%goﬁ?tﬁgn%at ed such that

Y is attmethgltatbons in fornula (1). WO 2006/ 098684 PCT/ SE2006/ 000328 13
In an enbodi rent of the invention, Y represents a single bond and the
al kyl ene noiety is a linear or branched Cl1-C6 or Cl-C4 al kyl ene,

optionall i OH. _hal ogen, CN or, C 1-C3 al koxy. 5 _In an
enbodi nen Og)‘lrél%ﬁ]f e hﬁe\?} g’ r#ﬁy TSReSepty %Bﬁe&% FOUP SURSHTYPS Vi R QR BV] FHPSEIURY S ene
MDi et ¥s | SindepehliRB seRbtelY 1o A ne. optional l ubstituted by
OH, F, ON or OG> i anot epﬁg“%aﬁgn%ﬁ%’%ﬁ%‘f%ﬁéﬁ%ﬁ‘i’:@%‘lff’%’ﬁ‘?ﬁyi%pr esent s
met hyl enenethgigaf®bnylepr esents a nonocyclic ring systemselected from i)
phenoxy, ii) phenyl, iii) a 5- or 6-nmenbered heteroaroinatic ring
conprising at |east one ring heteroatom(e.g. 15 one, two, three or four

ring het nms). 4 hdependent|ly sel ected fromnitrogen, oxygen and
sul phur, eIlg\%% B%ersgé{ﬂfﬂdgqlglbt’ gr ! é%/ﬁeptélal}%‘eﬁﬂsgéﬂpr%’tbéﬁu _VeiEh PRERIGWAr byl 1 ng,
or v) a sahby P ad | turat 4- to,7-menbered heterocyclic
ring corrprIBs{tﬁ%n?gste%cfere&g%%&l?ngrrl‘%{%gﬁ)ﬁlgfag?%ﬁ?@ﬁ?r(l%t%lf one, two, three or four
ring heteroatons) independently

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

trifluoromethyl substituent (preferably in the meta position).

4
R represents hydrogen or C1-Cg alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,

15 1isobutyl, tert-butyl, n-pentyl or n-hexyl) optionally substituted with at least one substituent
(e.g. one or two substituents) independently selected from fluoro, hydroxyl and C-Cg

alkoxy (e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-

pentoxy or n-hexoxy).

. 4
20 In one embodiment, R represents hydrogen or C;-Cy alkyl optionally substituted with one

or two substituents independently selected from hydroxyl and C;-C4 alkoxy.

In another embodiment, R4 represents hydrogen.

. 24
25 X represents a single bond, O, NR™" or a group -C1-Cg alkylene-Y-; said alkylene being

optionally further substituted by OH, halogen, CN, NR” RS, C1-Cs alkoxy, CONR>PR™,

41 42_43 .
SO2R " or SONR "R ™. For the avoidance of doubt, X is orientated such that Y is

attached to R5 in formula (I).



20 sel ected fromoxygen, S(Or and NR20, wherein at |east one of the ring
carbon atons nmay be optionally replaced by a carbonyl group, or R5

repr esentwoaods/ooyeski ¢ ring systemin which the two ri ngecarseoosdaependent |y
sel ected fromthe nonocyclic ring systens defined inii), iii), iv) and v)
above, wherein the tw rings are eithgn fused together, bonded directly to
one another or are separated from 25 one another by a linker group sel ected
from oxygen, S(Ot or Cl-C6 al kyl ene optionally conprising one or nore
(e.g. one or two) internal or term nal heteroatons selected from oxygen,
sul phur and NR27 and being optionally substituted by at |east one

subst i t ueRtanEabydimes ef e tevantionh¥ rénressntss)single bpehatenht yikykhe aictely fis om
hydroxyl, —oxo and Cl1-C6 al koxy (e.g. WO 2006/ 098684 PCT/ SE2006/ 000328 14
met hoxy, EeAbXELranchsd 6ndeor ¢56pr8pdseg, ontiopatly sybstingabs OKy halbger, CAUbOXY,

n- pent oxy or n-hexoxy), the nonocyclic or bicyclic ring system being

opt i onal 1y1-Sgblokyuted (on a ring atom) by at 5 |east one substituent
(e.g. one, two or three substituents) independently selected from oxygen
(e.g. to forman Noxide), -S(OvR21l, Cl-C6 al kyl (e.g. nethyl, ethyl,

n- pr opyl ,1, .l r atyl . isebutyl . tert-butyl, n-pentyl or n-hexyl),
o oy & o o iepon et Senisasinale B ol Fitbpe By

N- but oXxY,jide S0 T - o t .. ar .. n- gen (e.qg.
1 uor i no. eRibH %ﬁ%?&%ﬁ%%ﬁﬁﬁ%@? Rigistigty @@@%@Fﬁgﬁ%o CO2R50,
C(=NH) NH2, C(O) NRS1R52, C(S)NR53R54, SC(=NH) NH2, NR55C(=NH) NH2,
S02NR56R57, C1-C3 al kyl substituted by SO2R58 or by one or nore F atons
(e.g. CHpemphgsmigdimp ofHR58yertidh SH2R58)cGk3netByRke. CHF2, CF3, CH2CH2F,

CH2CR3, CF2CF3, CH(CF3)2 and CH2CGH2CF3) and Cl- C3 al koxy substituted by one
or nore F atoms (e.g. OCH2F, OCHF2, OCF3, OCH2CH2F, OCH2CF3, OCF2CF3, 15

OCH( CF3) 2° g%@ . sal 1- | kvl being optionally further
substi tut%egegrve\:n t %H%%cg)scyc %ﬁgggsg rgt(s:ggﬁgﬁﬁog}el ected from cyano, hydroxyl,

Cl-C6 al K)OX‘%éhéﬁbxg,- met hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
i sobut oxy, tert-butoxy, n-pentoxy or n-hexoxy), Cl-C6 alkylthio (e.g.
met hyl t hitip, pbemyl t hi o, n-propylthio, isopropylthio, n-butylthio,

i sobutylthiog,. tert-bytylthio, n-pentylthio or n-hexylthio) and
-0 N>F/\’2;1IIQ2 g_S— or b-menib edt heterbaronlatic r1>1/1g comprising at least%ne ring)heteroatom (e.g.

15 one, two, three or four ring heteroatoms) independently selected from nitrogen,

oxygen and sulphur,
iv) asaturated or partially unsaturated C3-Cg hydrocarbyl ring, or

v) asaturated or partially unsaturated 4- to 7-membered heterocyclic ring comprising at

least one ring heteroatom (e.g. one, two, three or four ring heteroatoms) independently
20 selected from oxygen, S(O), and NRZO, wherein at least one of the ring carbon atoms

may be optionally replaced by a carbonyl group,

or R5 represents a bicyclic ring system in which the two rings are independently

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

two rings are either fused together, bonded directly to one another or are separated from
25 one another by a linker group selected from oxygen, S(O); or C 1-Cs alkylene optionally
comprising one or more (e.g. one or two) internal or terminal heteroatoms selected from

27 . .
oxygen, sulphur and NR"™" and being optionally substituted by at least one substituent (e.g.

one or two substituents) independently selected from hydroxyl, oxo and C1-Cg alkoxy (e.g.



20 O R5 may al so represent hydrogen. Exanples of a 5- or 6-nenbered

het eroaromatic ring include furanyl, thienyl, pyrrolyl, oxazolyl,

1, 2, 4- oxanloaaad/opbes4 1, 3, 4- oxadi azol yl , isoxazolyl, i m darorik0ppemszol yl, 25
thiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl, pyrimdinyl and
pyrazinyl. Preferred heteroaromatic rijggs include isoxazolyl, pyridinyl,

i mdazolyl and triazolyl. W 2006/ 098684 PCT/ SE2006/ 000328 15 Unl ess

ot herwi se indicated, a "saturated or partially unsaturated C3-C6

hyd et 5 - = tic hyd byl ri
opt i onal 1 e oo PR e TRty o oy arabRed GetiR | 1"

i ncl ude oyb¢epybpyl, cyclobutyl, cyclopentyl, cyclohexyl, cycl opentenyl
and cycl ohexenyl. A preferred hydrocarbyl ring is cyclopropyl. 5 Unless
otherwi se indicated, a "saturated or partially unsaturated 4- to 7-nenbered

het er 0cy ahé fohbdl@lic 3 bRPGR i sRRONANLGANIARy Tubbtink GnBIRLLEH by at |

non-aromatic heterocyclic ring optionally incorporatihg on

bonds Sandeasheronkbtigent(agopsotae pPrifres substiioents) indapapdenex aniptes fiofn whi ch

i nclude tetrahydrofuranyl, 10 tetranmephyl ene sul fonyl, tetrahydropyranyl,
4- oxo- 4H05§y8%1h§élg- tufarpyandi-oxidshy BIO)Rpy o€ dikyl(e, . Bagdyyly eshylngpropyl,

i mdazolidinyl, 1,3-dioxolanyl (1,3-dioxacyclopentanyl), piperidinyl,

pi per azi nsdpropybrpbiatyl, mspbytybeertpdtybareppitylydr nfiesyHRENDPIEE T8 -C FAIRYLY (e.g.
pyrrolidony] and piperidonyl. A preferred saturated or partially

unsat ur atfehory, eigoxy, npepete dsohetperpoybitory,risabytixy, fytrinob:iyd amentoxyBr

Exanpl es of bicyclic ring systems in which the two rings,g@re either j{fused

t oget her D-i5FREYhalggenerd: uprng shlogingtieminsrordedingeN&r aR ed NOp@SER& anot her

by a linker ggoup include biphenyl, thiegykphenyl, pyrazolyl phenyl,

phenoRypl¢éiaR | @@@Hﬂw:mc‘d@r)m&yﬁi , BEPHRAVR; ,iSnit(aJ‘iy])NHq;JNRg%/@d:NH)NHZ,

t et rahydr oqui rggl }H , benzofuranyl, indolyl, isoindolyl, 20 indolinyl,
R

benzof ur 8QyNR bRNZ @ hCealky] subsigtaralby! SO ﬁ@r'ﬁﬂy@ﬁé@f More PeRAINEZZO!l VI,

purinyl, isoquigglyl, chrong?yl, indegy , qui nazol yl, quinoxalyl,
chromanyICH,;S0,R™, CHyCH,SOoR™, CH(SO2R™")CHjz, CHyF, CHF;, CF3, CH,CH,F,

CH,CF3, CF,CF3, CH(CF3); and CHyCH,CF3) and C1-Cs alkoxy substituted by one or
more F atoms (e.g. OCHyF, OCHF,, OCF3, OCH,CH,F, OCH,CF3, OCF,CFs,
15 OCH(CF3), and OCH,CH,CF3); said C;-Cg alkyl being optionally further substituted

with at least one substituent selected from cyano, hydroxyl, C1-Cg alkoxy (e.g. methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy),

C1-Cg alkylthio (e.g. methylthio, ethylthio, n-propylthio, 1sopropylthio, n-butylthio,

isobutylthio, tert-butylthio, n-pentylthio or n-hexylthio) and -C(O)NR22R23.

20

5
Or R™ may also represent hydrogen.

Examples of a 5- or 6-membered heteroaromatic ring include furanyl, thienyl, pyrrolyl,
oxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, imidazolyl, pyrazolyl,
25 thiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl, pyrimidinyl and pyraziny].

Preferred heteroaromatic rings include isoxazolyl, pyridinyl, imidazolyl and triazolyl.



i socromanyl, 3H-indolyl, 1Hindazolyl, quinuclidyl, tetrahydronaphthyl,

di hydr obenzof uranyl, norpholi ne-4-yl phenyl, 1, 3-benzodi oxolyl,

2, 3- di hydwo-200eh98dsenzodi oxi nyl, 1, 3-benzodi oxi nyl and PCT/SE2006/000328

3, 4-di hydro-isochronenyl. 25 In an enbodi mrent of the invention, R5
represents a substituted nonocyclic ring systemas defined above. In
anot her enbodi nent of the invention, R5 represents a substituted bicyclic
ring systemas 30 defined above. WO 2006/ 098684 PCT/ SE2006/ 000328 16 In

anot her odi nent . of. t.he invyention, R5 represents H. In a further

ebod mentgr SRRV adiftieh R PEH RS AR aRG - by g sl Ene”

sel ected 1) bl hen iii).a 5-. or 6-nmenber.ed

het er oar él ﬁ%(%t?%&?i {noz;6 g%ﬁipyrgl@sﬁl R ag%lrgg%cﬁlgﬁ\%catﬂ?ﬂ§m|gé)tpé‘P’6%ptyo‘H%°erWHB%QH%I%t |y
sel ect ed rfiore double bogdn examplgest valiich sty clobpy B c§AbBERE efc19penpAl tial |y
unsat urate CB-EB hydrocarbyl ring, or 10 Y% a Saturated or partial

unsat ur atgeloBsxlsyolopentpey @ad rtlehereyd Adreferrgd bbdmparbylrrglgjngydoprowg ring
het er gat ons i ndependently sel ected from oxygen, S(Or and NR20, wherein at

| east one of the ring carbon atons nay be optionally replaced by a carbonyl
group, olUmkBs odpresemdcaed)iadyatiatdrdrpgrizyiytuaativatedhi-ah 7ichanbered ri ngs are

i ndependent | sel,ected fr t he, nonocyclic ring systens defined inii),
Q) v?‘e"ta?ﬁ‘}ol?yé?" g%va@,spaﬂﬁﬁfgﬁpvteﬁgnotp%% fongaemberedinonerromatied t oget her,
bonded dhereddyylid ﬁnggﬁicﬁﬁgy RSorfratfoCorp P Rt AGuiL ?@ds%ﬂﬁ ogHQﬁJilgf’ by a
| i nker group selected from oxygen, nethylene and S(Ot, the nonocyclic or
bi cycl i c HGOmpraing earbaivh graspbetantplesed vihicloimelude tétwbydobsthagipent s 20
i ndepend o f.r -S(OVR21 a Cl- kyl. |n still
furt ﬁgr g%%}o/? it@génrf% Sﬁ)lﬁg t ﬂé?‘%\a\%g%o%%}&h?g ?’é‘b?g@ﬁ?&éﬁ%ﬁﬁﬁ%‘y‘% PP@LH ng system
pyrrolidinyl, 3-pyrrolinyl, imidazolidinyl, 1,3-dioxolanyl (1,3-dioxacyclopentanyl),
piperidinyl, piperazinyl, morpholinyl, perhydroazepinyl (hexamethylene iminyl),
pyrrolidonyl and piperidonyl. A preferred saturated or partially unsaturated 4- to 7-

membered heterocyclic ring is pyrrolidonyl.

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

20 indolinyl, benzofuranyl, benzothienyl, indazolyl, benzimidazolyl, benzthiazolyl,
purinyl, isoquinolyl, chromanyl, indenyl, quinazolyl, quinoxalyl, chromanyl, |
isocromanyl, 3H-indolyl, 1H-indazolyl, quinuclidyl, tetrahydronaphthyl,
dihydrobenzofuranyl, morpholine-4-ylphenyl, 1,3-benzodioxolyl, 2,3-dihydro-1,4-
benzodioxinyl, 1,3-benzodioxinyl and 3,4-dihydro-isochromenyl.

25

. . . 5 .
In an embodiment of the invention, R” represents a substituted monocyclic ring system as

defined above.

. . . 5
In another embodiment of the invention, R™ represents a substituted bicyclic ring system as

30 defined above.



sel ected from phenyl or a 5- or 6-nenbered heteroaromatic ring conprising
one or two ring heteroatons independently selected from nitrogen and
oxygen, twe wmosssal ic ring 25 system bei ng substi t ut ed Poy/SER®6000328V0
substituents independently selected fromOH, -S(OVR21 and C1-C4 alkyl. In
one enbodinment p is 2. WO 2006/ 098684 RgT/ SE2006/ 000328 17 R20 represents
hydr ogen, Cl1-C6 al kyl (e.g. nethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, tert-butyl, n-pentyl or n-hexyl), Cl-C6 al kyl carbonyl (e.g.

met hyl car e | car bonyb - | car bonyl ,
|sop¥opyﬁggg oﬁy%SEOI%M%9¥§Q¥WgWyFm §35ﬁ$ ﬁirbonyl, tert-butyl carbonyl ,

n- pentyl carbonyl or n-hexyl carbonyl), or Cl C6 5 al koxycarbonyl (e.g.
met hoxycar bonyl , et hoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl,

n- but Oquﬁ%@&t@B{éperﬂb%ﬁ RB¥ER"PO %%"h% I)i%fe brduhix q%fg?:?c‘@%%m ks sefestpd

n- pent oxycar bonyl or n-hexoxycar
repr esentfeophydr ogen, nethyl, ethyl, nethylcarbonyl (acetyl), 10
et hyl car honyl , nethoxycarbonyl or ethoxycarbonyl. In one enbodinent, v is
2. R2F rébré’é@l?ﬂxé’a hydrogen, Cl-C6 alkyl (e.g. methyl, ethyl, n-propyl,
i sopr opyl; 15 isobutyl, tert-butyl, n-pentyl or n-hexyl) or C3-C8
cycloalkyp ?cy Iopropyl cycl obutyl, cycl opentyl, cyclohexyl cycl ohept yl
or cycl odigx y1|5) or Sandnb?drk&hetelfoaﬁbyﬁdtl@&n X:'onﬂfrféﬂ;? olﬂ@'o?gvoﬂ % ah%/msf urt her

e ent r

substituted, one Qr nore_ substituents sele d i ndepen om OH,
CN, Cl-C3 aI1 RSPAeHHY eeirptcdfrem migogen, a&y@mdusnlehmr, accor di ng to t he
i nvention R21 re esent - cycl oal kyl . I n anot her

sl Cl-C4 alk é
enbodi meny), 2Rt PRaElly wnpatemied yﬁs(lwérqwthyl d@ng\ormet hyl, ethyl or
i sopropy 0 R4 sent rogen, Cl- 5 al kyl (e.qg.
met h 1? Q arﬁ}’a?e(ﬂ?r a%){al Ys‘B‘S?‘Hb"\}‘idr o JPW efeg getsmcw lic ing gumppisg one
n- pent yI or opf\%efﬁfé ?16'[81%&8%18@8(1 p%ﬁ(lieo gfect(e(ci%ﬁ)ln? yOgFe):X,l S(Ogygrldolgl%myl

wherein at least one of the ring carbon atoms may be optionally replaced by a carbonyl

group,

5 . ..
or R represents a bicyclic ring system in which the two rings are independently

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

two rings are either fused together, bonded directly to one another or are separated from

one another by a linker group selected from oxygen, methylene and S(O),

the monocyclic or bicyclic ring system being substituted by one or two substituents

20  independently selected from OH, —S(O)VR21 and C1-Cy alkyl.

. . . . 5
In a still further embodiment of the invention, R represents a monocyclic ring system

selected from pheny! or a 5- or 6-membered heteroaromatic ring comprising one or two
ring heteroatoms independently selected from nitrogen and oxygen, the monocyclic ring

25 system being substituted by one or two substituents independently selected from OH,
2
-S(0),R*! and C;-Cy alkyl.

In one embodiment p is 2.



cycl oheptyl, cycl ohexyl, cycl oheptyl or cyclooctyl). WO 2006/ 098684

PCT/ SE2006/ 000328 18 In an enbodi nent according to the invention, R41

repr esentwoCiosddsalkyl or C3-C6 cycloal kyl. s In anot hectsEbmdiooses , R4l
represents Cl-C3 al kyl (particularly nethyl, ethyl or isopropyl) or
cyclopropyl. R10, R11, R12 and R13 each7i ndependently represent hydrogen or
Cl-C6 al kyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n- hexyl). 10 In an enbodi nent of the invention,

R10, R11, each tl resent drogen or neth

RIS, RIS R%P‘%Eﬁq‘t insie! cuckie Fﬁqﬂ% aiemﬁie o EEa, IFAPBAaOBYLCL- o
al kyl J1 et hg péh i sogq opyl, n-butyl, isobutyl,
tert- but yFobuty p@%tyl P-PRUHERE - ;lexyllh Cenlodtiaomyl (ste. miwshyloackoylon, RL5,
R16, R17 R19 each nde endent | y resent hydrogen or nethyl. 20
R22 and p@%@tﬂi f—‘ﬂ*ﬂ%ﬁa‘a dbh“tow ?fé’ﬁp @HPmﬁy@ﬁ@g@H awb){l@ica%aorml,kw (eyg
nmet hyl |so ro n-.bu i sobut tert-butyl

n- pe%tyl %&\ﬁhﬂ% rQorBSlOtQ%{rlim Rt Tbgrlliéoirﬁv}@ﬁﬁléﬁbo :2°1aﬁhy¢223 each

i ndepend [ esents h n or Cl-C6

al kyl %( e%ggdxﬁg{rﬁ&?ﬁ%ggh?lp%g%}ppr op}’} % E‘% %(B& DPOBet gﬁobut yl,
tert-but y$Oprcppqxgcarbd)nwn-huﬂoeyqalrbonyl ﬁs@ﬂto&@fbﬁdbm%ﬂ%’té afbB¥@ANt i on, R24
represents hydro % 006/ 098684 PCT/ SE2006/ 000328 9 R27 represents
hydr ogen "o® r%y«y% 9hyd ﬁrn( XGXYGRERMWYD: et hyl, n-propyl, isopropyl, n-butyl,
i sobutyl, tert-butyl, n-pentyl or n-hexyl). In an enbodi nent of the

i nvention, R27 represents hydrogen. 5 In an enbodi nent of the invention,

. 0
In a further embodiment, R~ represents hydrogen, methyl, ethyl, methylcarbonyl (acetyl),

10 ethylcarbonyl, methoxycarbonyl or ethoxycarbonyl.

In one embodiment, v is 2.

21
R represents hydrogen, C1-Cg alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,

15 isobutyl, tert-butyl, n-pentyl or n-hexyl) or C3-Cg cycloalkyl (cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl); said alkyl or cycloalkyl group being
optionally further substituted by one or more substituents selected independently from OH

CN, C;-C; alkoxy and CONR*R®.

2

20 In an embodiment according to the invention, R21 represents C1-Cy alkyl or C3-Cgq

cycloalkyl.

. 21
In another embodiment, R™" represents C1-Cs alkyl (particularly methyl, ethyl or
isopropyl) or cyclopropyl.
25

41
R represents hydrogen, C1-Cg alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, tert-butyl, n-pentyl or n-hexyl) or C3-Cg cycloalkyl (cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl).



R1 represents nethyl; Wrepresents S(O; Z represents a single bond; 10 R14
represents phenyl optionally substituted by one or two substituents

i ndependewol2gos/medsect ed from cyano, F, O, Br, CF3, NO2pramsE2006/Chi3286
represents H R3 represents a phenyl group substituted with a
trifluoronethyl substituent; R4 repreggnts hydrogen; 15 X represents

nmet hyl ene; and R5 represents phenyl or pyridinyl substituted by -S(O vVvR21
wherein v represents the integer 2. In an enbodi nent of the invention, 20
Rl represents nethyl; Wrepresents S(O; Z represents a single bond;, R14
represents phenyl optionally substituted by one or two substituents

i ndependdntahyembeéinggit @&oﬁdlﬁ@k&ﬁh@n@venﬁenq7 rére CI,C” 25 R6
represents H, R3 represents a phenyl group subssetltult Eﬁ?%ll&?ﬁrc
trifluor mbhkklyl substituent; R4 represents hydrogen; WO 2006/ 098684

PCT/ SE2006/ 000328 20 X represents a linear or branched Cl-C4 al kyl ene
optionally substituted by OH F, CN or OCH3; and R5 represents H 5

Ex l B t | ude:

o byl oy G ety et
trifl I - di hyd di 3- b d

( rC)!<o Kﬂ%@?x%%?rargép& n-1- ;/I {piggglri ISn?pheﬁslrsﬁr?lmnyF) 1-[3-

10 11 12 13 .
R ,R",R " and R ~ each independently represent hydrogen or C1-Cg alkyl (e.g. methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl).

10

. . . 10 11 12
In an embodiment of the invention, R" ,R" ", R “ and R13 each independently represent

hydrogen or methyl.

15 16 17 _18 19 .
R7,R",R ,R "andR ~ each independently represent hydrogen or C1-Cg alkyl (e.g.
15 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl).

In an embodiment of the invention, RIS, R16, R17, ngand R19 each independently

represent hydrogen or methyl.

22 23 .
20 R and R each independently represent hydrogen or C;-Cg alkyl (e.g. methyl, ethyl,

n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl).

. . . 22
In an embodiment of the invention, R™“ and R23 each independently represent hydrogen.

24
25 R" represents hydrogen or Cy-Cg alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl

3

isobutyl, tert-butyl, n-pentyl or n-hexyl).

. . . 24
In an embodiment of the invention, R represents hydrogen.



trifluoronethyl)phenyl]-1,2-di hydropyri di nee- 3-car boxam de; 10

rif
[ (4-Bronmophenyl ) sul finyl]-6-nmethyl-N-[4-(nmethyl sul fonyl)benzyl]-2-o0xo0-1-][
tri f Ilworoesabgesk) phenyl ] -1, 2-di hydropyri di ne- 3- car boramisee006/000328

[ (2, 4- Di met hoxybenzyl)sul finyl]-6-nethyl-N-[4-(nethylsul fonyl)benzyl]-2-0
-1-[3- (trifluoronethyl)phenyl]-1,2-dphydropyri di ne-3-carboxam de;

[ (4- Cyanophenyl ) sul finyl]-N-cyclopropyl-6-methyl-2-oxo-1-[3-(trifluoronmet
yl )phenyl] is 1,2-di hydropyri di ne- 3-carboxam de; N {

_g é%cg pth y?ul fl?){%g,% Y IC%B(% glky n‘et h¥h}}l ethyl, n-propyl, isopropyl, n-butyl,
(trifluor Yis opyri di ne- 3- car boxam de;
6- Met hyl - %%%t$§Wf —hy%y??\ﬂ{‘?g = (met hyl sul fonyl ) pyridi n-2-yl]nmethyl}

-2-0x0-1-[3- (trifluoronethyl)phenyl]-1,2-dihydropyridi ne-3-carboxam de; 20
N- Cycl opr opyl - 5-[ ( 3- met hoxyphenyl )sul finyl]-6-net hyl - 2- oxo- 1-[ 3-

(trifl uorlopeempoflipeh yf fhe in@ndomyRIT apyresetiste ddogear boxan de;

N- Cycl opr opyl - 5-[ ( 2- net hoxyphenyl )sul finyl]-6-nmethyl-2-oxo0-1-[3 -
(triflPuoromethyl)phenyl]-1, 2-di hydropyri di ne-3-car boxam de;

S-[(4-Cy N[ (2S) - 2- hydr oxypr opyl ] - 6- et hyl - 2- oxo-1-[3 25
(trifl uo?ggng? %j‘)nﬁe%%#?% ana{)rgiydr opyri di ne- 3- car boxam de;

5-1(4- Q/anoqﬂe:g?g ég ] 6- met hyl - 2- oxo- 1-[ 3-(trifluoronet hyl)phenyl]-1,
2- di hydropyridine-3 - ca oxami de;

5-[ (4- Cyanophegyede §(oyy! | - 6- met hyl - N-[ 4- (et hyl sul fonyl ) benzyl | - 2- oxo- 1-[

(
S-[(
3- (
5-[(
X0-1
S-[(
h
[

3- (trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de; WO
2006/ 098684 ZrEpresanoacingkisag; 21
5-[ (2- Cyanoetgyl ) sul fi nyl]-6-net hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo-1-[3

(tri°fl uor &Eﬁwpﬁ%ﬁmnﬂlﬂpt@nﬁ]mﬂﬁpﬁﬁd ibgliome o8 tvea@subsetituenid éndependently

5-[ (4- Cyanophenyl ) sul finyl]-N-cycl opropyl - |

- (3, 5- di ftlaged fioamglahe,6F, 181 By ICH3; §0eahd 26=@Hhydr opyri di ne- 3- car boxani de; 5
5-[ (4- Cyanophenyl )sul finyl]-N- { [5-(ethyl sul fonyl)pyridin-2-yl]nethyl}

- 6- met hyl - 2R0%eprésents3H; (tri fluoronet hyl ) phenyl ] -1, 2-di hydropyridi ne-3

- car boxam de;

3
R represents a phenyl group substituted with a trifluoromethyl substituent;

4
R represents hydrogen;

15 X represents methylene; and

5 ‘g .
R represents phenyl or pyridinyl substituted by -S(O)VR21 wherein v represents the

integer 2.

In an embodiment of the invention,
1
20 R’ represents methyl;

W represents S(O);

Z represents a single bond;
R14 represents phenyl optionally substituted by one or two substituents independently
selected from cyano, F, Cl, Br, CF3, NO5 and -C=CH;
25 R6 represents H;
R3 represents a phenyl group substituted with a trifluoromethyl substituent;

4
R represents hydrogen;



5-[ (4- Cyanophenyl )sul finyl]-1-(3,5-difluorophenyl)-N {
[ 5- (et hyl sul fonyl ) pyridin-2- yl]nethyl}
- 6- met hylwd-20060098682- di hydr opyr i di ne- 3- car boxam de; PCT/SE2006/000328

5-[ (4- Cyanophenyl )sul finyl]-1-(3,5- dichlorophenyl) N {

[ 5- (et hyl sul fonyl)pyridin-2 10

yl ] met hyl } - 6- net hyl - 2- oxo- 1, 2- dlhydropyrldlne 3- car boxam de;
5-[(4-Cyanophenyl)sulf|nyI] N, 6- di met hyl - 2- oxo- 1- [ 3- (trlfluoronethyl)phenyl
]1-1,2- dihy r|d n boxa [ (4- Cyangphenyl )sul fin -1-(3
5-di chl or op%ﬁ%ﬁise aé“’&? VFChE G)loc“laSl@YleEﬁ PRLinnRY s lﬁ’ée@bk@ﬁégxﬁhﬁ de;

15

5- [ (4- Cydh&Hrdsasul finyl |- 1- (3, 5-di f1 uor ophenyl ) - N-[ 2- (1Hi ni dazol - 4-yl ) e
thyl]-6- methyl-2-o0xo-1, 2-di hydropyri di ne- 3- car boxan de;

5- [ ( 4- Cyanophereptesents H.nyl | - 1- (3, 5-di f | uor ophenyl ) - 6- met hyl - N- ( 2- mor phol i n-
4-yl ethyl)- 2-o0xo-1, 2-di hydropyri di ne-3 -carboxam de;

5-[ (4- Cyanophenyl ) sul fi nyl]-1-(3,5-difluorophenyl)-N, 6-di net hyl - 2- oxo-1, 2-
20 di hydr opyri di ne- 3- car boxam de;

5- [(4-5Q/é?mpipmwf)csmbbilﬁds|o]f-tlﬁnﬁ’€é1ﬂi>6h-1ﬁbl{l&é” net hyl i soxazol - 5-yl) net hyl ] - 2- ox
o-1-

[3- (trifluoroneth pheny 2-di hydr opyri di ne- 3- car boxam de;
N- Cycl op%WP]-OBH{P(YMﬂ@‘émmﬁh@m}’l})@dﬁlﬁylﬂ?ﬁmwtﬁylP&DWI [3- oxo- 1-[ 3-

fI th h di 3 b d 25 .
(- Oy SPOBRER ER by 2 R S Bamiges r opyl ] - 6- mot hy! - 2- oxo- 1
- (t I b d
(4- Oyanoshangrsol] ﬁﬁ?ﬁ?‘lﬁél%%% o I S T T ezl - 1-y1) prop
-1- [3(ﬁﬂmtmh??qu71$hm4l)zaﬁﬁmtﬂobyﬁcéﬂemdh)’lﬁtlr@ﬁﬁdd d: )ne ?hc?]r b(éxarrit ﬂel ,

enyl )sul fin roxycycl o me me - 0X0
3030%&%} %F?%BPWDW% Wﬂrérmt]lyl J\Giéldn%s%ﬂsa PRy ym@ymeéqobbkhm dey VO
/098
Oy Bk R e Proh Bt nyt - ¢

et SRy Dsulfiny1]-6-methyl-N-[4-(methylsulany Db .
] net hyl } - 2- oxo- dit‘sﬁz Iiglbl{l)ydr o}ég/rl di n}é 3 [czgrrngo%as% OHY) enzyl]-2-oxo-1-[3

(4-Cy hmmyﬁtbtﬁdbnhhnyﬂ-ll]zdlihy&opmdme(-)%edakbdx)lm@dmt hyI 2-0x0-1-[3 -
5-[(4-Cyanophenyl)sulfinyl] -N-cyclopropyl-6-methyl-2-0x0-1-[3 -(trifluoromethyl)phenyl]-

0
-

15 1,2-dihydropyridine-3-carboxamide;
N-{[5-(Cyclopropylsulfonyl)pyridin-2-yljmethyl} -2-0x0-5 -(phenylsulfinyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide; |
6-Methyl-5-(methylsulfinyl)-N-{[5-(methylsulfonyl)pyridin-2-yl] methyl}-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

20 N-Cyclopropyl-5-[(3-methoxyphenyl)sulfinyl]-6-methyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
N-Cyclopropyl-5-[(2-methoxyphenyl)sulfinyl]-6-methyl-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-[(25)-2-hydroxypropyl]-6-methyl-2-oxo-1-[3-

25 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1- [3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;



trifluoronethyl)phenyl]-1,2-di hydropyri di ne-3-carboxam de; 5
[ (4- Cyanophenyl ) sul fi nyl]-N-(2-hydroxy-2-nethyl propyl)-6-net hyl - 2- oxo-1-[
(triflworomabesk) phenyl ] -1, 2-di hydropyri di ne- 3- car boramisee(06/000328
-[ (4-Chl orophenyl ) sul finyl]-6-nmethyl-N-[4-(nethyl sul fonyl)benzyl]-2-oxo- 1-
3- (trifluoronethyl)phenyl] -1,2-dihydiopyridi ne-3-carboxam de;
- Met hyl - 5-[ (4- net hyl phenyl ) sul fi nyl]-N-[4-(nethyl sul fonyl ) benzyl]-2-oxo-1-
3 10 (trifluoronethyl)phenyl] 1, 2- dihydropyridine 3- car boxam de;
Met hyl - N- é4 met hyl sul fonyl ) benzyl ] -5-[ (4-ni trophenyl)sul finyl]-2-oxo-1-[

- (tri frieromnesihyybfani)-p-methyd- M[mucthmulfmymeﬁzylpamoax@L ni de;
o O P R P hdabiid o s ST e
([ 4 ( Acety) o aasemy ey} N cyelopgomod G, - fngrophely b e Py 5 bAzy1 1 - 2- o
x0-1-[ 3- d@hydrcﬁpwrdumie—bhﬂobﬁaﬂaeyl] -1, 2-di hydr opyri di ne-3 -carboxam de;
5-[(4-Et hyI henyl )sullfy%‘%] ia {[i_(;}/ll -N-[ 4- (et hyl sul fonyl ) benzyl ] - 2- oxo-1
5-

(

5-
3-
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[
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5[ (4. CHOCBEHERGH %ﬁé‘ﬁ%ﬁ fy o sefemniin s aﬁé%?&ﬁﬁmé% 1) pheny
:\I]-Eghlgl - gl]ﬁég{y?féyrl%% enyﬁ si?lré)gﬁ P?Y@I%?Wfb%a% 1-[3-(trifluoronethyl)p
ge[“(/lﬂf] Fllgé[gzt)g)g%ﬁh)@g% %ufﬁﬂj@ﬁ]@ﬁ &éﬁ%?%?[k?fﬁekz[3o§<t{)lﬂ1110]iomezhyl)ptllflay orret hyl ) pheny
1]-1, 2- dbydiapyddimgyd-catboranBdear boxanm de; WO 2006/ 098684 PCT/ SE2006/ 000328
23 5-[(4-Cyanophenyl)sulﬁnyl]-1—(3,5-dlchlorophenyl)—N,6-dimethyl-Z—oxo-1,2-

dihydropyridine-3-carboxamide;

15 5-[(4-Cyanophenyl)sulfinyl]-1-(3,5-difluorophenyl)-N- [2-(1H-imidazol-4-yl)ethyl]-6-
methyl-2-o0xo0-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulﬁnyl]-1-(3,5-diﬂuorophenyl)-6—methyl—N-(2-morpholin-4-ylethyl)-
2-ox0-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-1-(3,5 -difluorophenyl)-N,6-dimethyl-2-0xo0-1,2-

20 dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-N-[(3-methylisoxazol-5 -yDmethyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carb oxamide;
N-Cyclopropyl-5-[(4-hydroxyphenyl)sulfinyl]-6-methyl-2-oxo-1 -[3-
(trifluoromethy)phenyl]-1,2-dihydropyridine-3-carboxamide;

25 - 5-[(4-Cyanophenyl)sulﬁnyl]-N—[3—(IH-imidazol—1—yl)propyl]-6-methyl-2—oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-2-ox0-N-[3-(1H-1,2,3-triazol-1 -yDpropyl]-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-[(1 -hydroxycyclopropyl)methyl]-6-methyl-2-oxo-1 -[3-

30 (triﬂuoromethyl)phenyl]-l,2—dihydropyridine~3-carboxamide;



5-[ (4- Bronophenyl ) sul finyl]-N, 6-di net hyl -2-oxo-1-[3-(trifluoronethyl)phenyl
]-1,2- dihydropyridi ne-3-carboxam de;

5-[ (4- Cyawophempsgssul finyl]-N-(2-hydroxyethyl) - 6- net hyl P2ToE008/0)1328
(trifluoromethyl)phenyl]-1, 2-di hydropyridi ne-3 -carboxam de; 5

5-[(4- Cyanophenyl ) sul finyl]-N-(cycloprgpyl nethyl)-6-methyl - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxam de; .

N- Met hyl - 2- oxo- 5- (phenyl sul finyl)-1-[3-(trifluoronethyl)phenyl]-1, 2-di hydro
pyri di ne- 3- car boxam de;

N- ( q/anonlefwwn@hﬁrm) M@ﬁ@mneﬁwnygwlﬁnﬁ%}mahymhm (@ed¥Bulfodyd)pytidin-

(trifluor th a. di hygropyrl di ne- 3- car boxam de;

5-[(4-Cy aﬁg@wgﬁyi})-g r?y 1i‘1y§Lf_opyr1 ine-3-carboxamide;
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5-[ (4- q/a(mmwmmhgwﬁanpml]z th(yar YA R%YPERBYMakife; et hyl - 2- oxo- 1-[ 3-

(trifluoromethyl)p hen di hydr opyri di ne- 3- carboxani de; 15
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5-1(4- Q/eﬁhdbimméthﬂw}fgn}nm1%2?21?%?52?1&1%1}éémg@ggnﬁdi3 (trifluoronethyl)phenyl

L Lia o st f%%iefﬁy@epymﬁm? N2[4F(}I§hﬂml§ql\foop§)lge]nzﬁl]fﬁgoxwl—[% ox0-1-3 -
r boxam de;

gtEkthggnop%enj%ggﬁﬂ% %@ﬁfg%gﬁggﬂ%ﬁggrl I XF 4% _ oxopyrrol i di n- 1- él)p;gpy

boxam e;

oL, S et phoni e Rk AL ey B apporam o

(trifl uo(@lr?glpmgﬂp»ﬂhqhyh)}l}—l 22ditly drpdyiadiye-B ehiartex3medr boxam de;

6- [ 5- (et hyl sul fonyl)pyridin-2-yl]methyl}

- 2- 0§< gy I1 6[El\§gthé’£ %?@M@WWM&H%O@ mm%pmwﬁsdmhenﬂw aflboxani de;

2- Oxo- \- (tﬁ'l@luofogne(ﬂﬁ@ﬂ)\ﬁ@ﬁﬁi sluﬁirgﬂ} 1 &l &Ryé)rggyrldl g Qﬁ)rc]) laI%PCJCE onyl)-1- [3

15 5-{[4-(Acetylamino)phenyl]sulfinyl}-6-methyl-N- [4-(methylsulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide ;
5-[(4-Ethy1phenyl)sulﬁnyl]—6-methyl—N~[4-(methylsulfonyl)benzyl] -2-0x0-1-[3-
(trifluoromethyl)phenyl]-1 ,2-dihydropyridine-3-carboxamide;
5-[(4-Fluorophenyl)sulfinyl]-6-methyl-N- [4~(methylsulfonyl)benzyl]-2-o0xo0-1-[3-

20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-1-(3 -methylphenyl)-N-{[5-(methylsulfonyl)pyridin
2-yl]methyl}-2-ox0-1,2-dihydropyridine-3-carboxamide;

5-[(4-Cyanophenyl)sulﬁnyl]-N-ethyl-6-methyl—2-oxo-1-[3-(triﬂuoromethyl)phenyl]—1,2—
dihydropyridine-3-carboxamide;

25 5-[(4-Chlorophenyl)sulﬁnyl]-N,6-dimethyl-2—oxo-1—[3-(triﬂuoromethyl)phenyl]—1,2-
dihydropyridine-3-carboxamide;
N-Ethyl-5-[(4-fluorophenyl)sulfinyl]-6-methyl-2-oxo-1 ~[3-(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide;
5-[(4-Fluorophenyl)sulfinyl]-V,6-dimethyl-2-0xo0-1 -[3-(trifluoromethyl)phenyl]-1,2-

30 dihydropyridine-3-carboxamide;



30 (trifluoronethyl)phenyl]-1,2-di hydropyri di ne-3-carboxam de; WO
2006/ 098684 PCT/ SE2006/ 000328 24 5-[ (4- Cyanophenyl)sul fonyl]-N,
6- di met hywo22o@osds4[ 3- (tri fl uoronet hyl ) phenyl]-1, 2- PCT/SE2006/000328
di hydr opyri di ne- 3- car boxam de; 5- { [4-(Acetyl am no)phenyl]sul fonyl}
- 6- et hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] 93- oxo- 1-[ 3-
trifluoronethyl)phenyl]-1, 2-di hydropyri di ne-3-carboxam de; 5
(4- Et hyl phenyl ) sul f onyl ] - 6- net hyl - N-[ 4- (net hyl sul f onyl ) benzyl ] - 2- oxo- 1-[
trifluoromnethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de;
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(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfiny1]-N-(2-hydroxy-1,1 -dimethylethyl)-6-methyl-2-oxo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N,6-dimethyl-2-oxo-1-[3 -(trifluoromethyl)phenyl]-1,2-

20  dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-[(2R)-2-hydroxypropyl]-6-methyl-2-oxo-1- [3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-2-oxo0-N-[3-(2-oxopyrrolidin-1 -yDpropyl]-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

25 5-[(4-Cyanophenyl)sulfinyl]-N-(2-methoxypropyl)-6-methyl-2-oxo0-1 -[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-(methylsulfonyl)-N-{[5 ~(methylsulfonyl)pyridin-2-y1]methyl}-2-oxo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
2-Ox0-N-[3-(2-oxopyrrolidin-1-yl)propyl]-5-(phenylsulfonyl)-1-[3-

30  (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;



[ (5-Chl oropyridin-2-yl)sul finyl]-N, 6-dinmethyl-2-oxo-1-[3-(trifluoronethyl
phenyl]-1, 2- di hydropyridi ne-3 -carb oxam de;

[ (5- Br onopyoc/od8es42- yl ) sul finyl]-N, PCT/SE2006/000328
-di met hyl - 2-oxo0- 1-[3-(trifluoronet hyl)phenyl]-1,2- 30
i hydropyri di ne- 3-car boxam de; WO 20065Q98684 PCT/ SE2006/ 000328 25

[ (5- Cyanopyridi n-2-yl)sul finyl]-6-nmethyl-N-[4-(nmethylsul fonyl)benzyl]-2-0
0-1-[3 - (trifluoronethyl)phenyl]-1,2-dihydropyridine-3 -carboxam de;
(5-Bromopyrimdin-2-yl)sul finyl]N, 6-dinethyl-2-oxo0-1-[3-(trifluoronethyl
eny| ] -5-i(4 L sinbytnygHyul foaiyHeV,8- dlmahhlyml@vmdeﬁ @nﬂuoromethyl)phenyl] 1,2-
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5-(Ani i rdd@tdlr(ﬁpymtﬁiﬁe-ﬁeﬂifbbk@tﬁ1da—[4 (et hyl sul fonyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoronethyl)phenyl ]l -1, 2-di hydropyridi ne-3 -carb oxam de;
6- Met hyl “N(f-4-venerhspyuilios f?ehz(irp}y-g,,I dimethylethyl)-6-methyl-2-oxo-1-[3-

[1([23 tr?ﬁ%@?éﬁ%&‘ﬁ%%ﬁ%@?ﬁ? Y lo%gﬁ%{lﬁéér%ﬁgﬁgﬁé&l% 3- car boxani de; 5- {
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oxo- 1- [ 3{ttifluofdnoshydprdtehyl] )l Pheihy didop tridineli3hoselsaapinidedi ne- 3- car boxani de;

6- Met hyl rrethlsulfonl benzy (6-nor phol i n-4-yl pyri di n- 3-
yl ) ani %0 QZ(% é@%m r1¥hn— 3-yDsul on)yl]-N 6- dlmethyl-g—oxo 1-[3- (t?lﬂuoromethy%)p?gnyl] 1,2-

- 2- 0XO0- 1d @dﬁ&p@rhﬁ nlép;_gﬁg&%ﬁghenyl ]-1, 2-di hydr opyri di ne-3 car boxam de;

15 6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3 -(trifluoromethyl)phenyl]-5-({4-
[(trimethylsilyl)ethynyl]phenyl} sulfinyl)-1,2-dihydropyridine-3-carboxamide ;
5-[(4-Ethynylphenyl)sulfinyl]-6-methyl-N- [4-(methylsulfonyl)benzyl]-2-0xo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-{ [4-(phenylethynyl)phenyl]sulfinyl}-1-

20 [3~(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-[(4-prop-1-yn-1 -ylphenyl)sulfinyl]-1-[3-
(triftuoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(5-Cyanopyridin-2-yDsulfinyl]-V,6-dimethyl-2-oxo0-1-[3 -(trifluoromethyl)phenyl}-1,2-
dihydropyridine-3-carboxamide;

25 6-({2-Methyl-5-(methylcarbamoyl)-6-ox0-1-[3-(trifluoromethyl)phenyl]-1,6-
dihydropyridin-3-yl} sulfinyl)nicotinamide;
5-[(5-Chloropyridin-2-yl)sulfinyl]-N,6-dimethyl-2-o0x0-1-[3 -(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide;
5-[(5-Bromopyridin-2-yl)sulfinyl]-V,6-dimethyl-2-oxo-1 ~[3-(trifluoromethyl)phenyl]-1,2-

30  dihydropyridine-3-carboxamide;
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(trifl uor(;mat hyl ) phenyl ] -1, 2-di hydropyri di ne- 3- car boxam de;
6- Met Hyl -%L(@%‘Pwypmqlqza'm%y})smflwﬁ( : etbgl-zmg41)[}3@(m§@,uqre@§mybpﬂeny[]3 -
i h ] -1,2-dihyd i di ne-3 -carboxam de
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- - AV = D - Ul f | ) benzyl ] am no }carbonyl) - 6-oxo-1-[ 3-
?t§§??Eg%@ﬁ%?ﬁ?%@%ﬁé%gﬁ%g%%%ﬁﬁiﬁ;érépirféiL-B-yl} sul finyl) propanoat e;
5- (Cycl 0H%H—Mﬁﬁidﬁ%@-?lsﬁﬁﬁ?lgmérhetﬁyf—ﬁ:[@f(ﬁieh}yls%‘}'ﬂoﬁﬂ?%éonkpﬁxa ._@5%51_011_%_% 0-1-[3-

(trifluoronethyl)phenyl] - di hydr opyri di ne- 3- ca
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(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

15 5 -(Anilinosulfonyl)-6-methy1—N—[4-(methylsulfonyl)benzyl] -2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-5-{ [(2-morpholin-4-ylethyl)amino]sulfonyl}-2-
oxo-1-[3~(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-{[(2-Cyanoethyl)(methyl)amino]sulfonyl}-6-methyl-N- [4-(methylsulfonyl)benzyl]-2-

20 oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-5- {[(6-morpholin-4-yIpyridin-3-
yl)amino]sulfonyl}-2-oxo-1-[3-(trifluoromethyl)phenyl]-1 ,2-dihydropyridine-3-
carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-5 -(morpholin-4-ylsulfonyl)-2-oxo-1-[3-

25 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo0-5-[(pyridin-3 -ylamino)sulfonyl]-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
2-Methyl-5-({[4-(methylsulfonyl)benzylJamino} carbonyl)-6-0x0-1-[3-
(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-sulfonic acid;



The present invention further provides a process for the preparation of a
conpound of formula (1) or a pharnmaceutically acceptable salt thereof as
defi ned aboweosdIsash 25 conprises, (a) reacting a conpoumrdToi2doenosba (11)
WD 2006/ 098684 PCT/ SE2006/ 000328 27 R14 R6 O Z --WL 1 RL NOR3 (I1I)
wherein L1 represents a | eaving group pguch as hal ogen or hydroxyl) and R1,
R3, R6, R14, W and Z are as defined in formula (1), with a compound of
formula HNX-RS 14 5 R (I1l) wherein X, R4 and RS are as defined in

when Wrepresents -S- and Z represents a single bond or

L GDe ) obieting A ostbplamdoron bham iR g SVPhAO Ry Fal N RS X 5 14 K1 N O

2, et eh bl P e, Al geT, e and X R RS, e, RS and
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-5-(phenylsulfinyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

5 6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-(phenylsulfonyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-(methylsulfinyl)-N-[4-(methylsulfonyl)benzyl]-2-oxo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-(methylsulfonyl)-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-

10 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(Benzylsulfinyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-0xo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(Ethylsulfinyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

15 Methyl 3-({2-methyl-5-({[4-(methylsulfonyl)benzyl]amino} carbonyl)-6-0xo0-1- [3-
(trifluoromethyl)phenyl]-1,6-dihydropyridin-3-y1} sulfinyl)propanoate;
5-(Cyclohexylsulfinyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1- [3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(Cyclopropylsuifonyl)-N- [4-(cyclopropylsulfonyl)benzyl]-6-methyl-2-ox0-1-[3-

20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

and pharmaceutically acceptable salts of any one thereof.

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

25  comprises,

(a) reacting a compound of formula (II)



wi th a nucleophile R14-Z-S Mwherein R14 and Z are as defined in fornula
(I') and M 15 represents an organo-tin or organo boronic acid group; or WO
2006/ 098680 2msl9&is2006/ 000328 28 (c) when W represent S PCESE200d/020328
represents a single bond or -CH2-, reacting a conpound of forrmula (1V)
wherein Hal represents a halogen atomand X, R, R3, R4, R5 and R6 are as
defined in formula (1), with a thiol Rl4-Z-S-H wherein R14 and Z are as
defined in fornmula (1) in the presence of 5 a copper (1) salt; or (d) when
Wrepresents -S- and Z represents a singl or -CH2-, reacting a
compound of formula (V) R6 OIS NX-R5 | O R3 10 (V) wherein X
Rl, R3, R4, R5 and R6 are as defrped\Wn f (I1), with an el ectrophile
R14-Z-L2 wherein L2 represents a | eavin IS p such as hal ogen and R14 and
Z are as defined in fornmula (1); or 15 en Wrepresents -SQ2- and Z
represents -NR25-, reacting a conmpoysl N la (VI) WO 2006/ 098684
PCT/ SE2006/ 000328 29 0 R6 0 11 C -S NX|R5 LO R3

R

(i)
o1
wherein L™ represents a leaving group (such as halogen or hydroxyl) and Rl, R3, R6, R14, w

and Z are as defined in formula (),

with a compound of formula

(1)

. 4
wherein X, R " and R5 are as defined in formula (I); or

(b) when W represents —S— and Z represents a single bond or —CHp—, reacting a

compound of formula (IV)

10

R® O
Hal | N N/X—Rs
|
1 R4
R N~ o
R3
(V)

wherein Hal represents a halogen atom and X, Rl, R3, R4, R5 and R6 are as defined in

formula (I),

. . 14 .
with a nucleophile R* -Z~S—-M wherein R14 and Z are as defined in formula () and M

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



(VI) wherein X, R, R3, R4, RS and R6 are as defined in fornula (1), with
an am ne R14 NHR25 wherein R14 and R25 are as defined in formula (1); or 5
(f) when woremmseats a sulfinyl (-S(O -) or a sul fonylPCtsBi@paegs2gr oup,
oxi dising the corresponding conmpound wherein Wrepresents a thio (-S -)
group; and optionally after (a), (b), ¢g¢), (d), (e) or (f) carrying out one
or nore of the follow ng: converting the conpound obtained to a further
conpound of the invention 10 form ng a pharmaceutically acceptable salt of
t he conpound. In process (a), the reaction pay conveniently be carried out
in an or ganivéhendV venreseatscty—rid Zﬂeé’?ﬂsﬁ?tﬁ)ﬁétnﬁmnéroréﬁérhﬁ?ﬁﬁmﬁ%l i di none at
a tenperature, for example, in the range fromO Cto the bgil4ng pagint of
t he sol venmpotid ebessaIV owhaeisiHal depraseptssehadogshafona and Xe BupRi.iy > Reagent
such as HATU (0-(7-Azabenzotriazol-1-yl)-N,N, N ,N - tetramethyl uroni um
hexafluoﬁﬁamgﬁﬁhai@ﬁhm&ﬁ%ﬁm@ﬁkh&ﬁroxy-7-azabenzotriazole), HOBT

(1- Hydr oxybenzotri azol e hydrate) or DIEA (N, N-Di i sopropyl et hyl am ne) may be
added. 2Quilin, PEAGESSZ(OH whbRid RACAIPON 1R deARVER Bk (D8n G prbRdcost i n
an organi c solvent such as DM, NWP or toluene or a mxture thereof at

el evated st Rppar@tdalteof i - €. above anbient tenperature, 20C), for exanple,
in the range from50 Cto 150 C and in the presence of a suitable
transition nmetal catalyst such as bis(tri-t-butyl phosphine)palladium If

necessary or. desired, a base such as potassium car ate may be added. 25
WO 2006/ ééhmn%#@%‘éfmsocﬁﬁz?afep%emﬁaﬁ%ife‘%‘?d(oér, ?ﬁﬁere?@aé% on may

conveniently be carri efi t in an organic solvent such as acetonitrile at
el evat ed CPB%ﬂE’?%?]ﬁﬁognF a.(g(bj above anbient tenperature, 20C), for exanple, in
the range from50 Cto the boiling point, and in the presence of a salt
such as copper (1) iodide and an am ne such as

()-trans-cycl ohex-1,2-diamne. 5 InREr o0®@ss (d), the reaction may
conveniently be carried out iplsan ofl gani ?\lo/l%grﬁs such as

N

wherein X, Rl, R3, R4, R5 and R6 are as defined in formula (I),
with an electrophile R14—Z-—L2 wherein L2 represents a leaving group such as halogen and

R14 and Z are as defined in formula (I); or

15 (e) when W represents —SOy— and Z represents —NR25-, reacting a compound of formula

(VD



acetonitrile or dioxane at elevated tenperature (i.e. above anbi ent
tenperature, 20C), for exanple, in the range from40 C to the boiling

poi nt, amwloi2nosidessspr esence of a salt such as copper (| Ppcrogaeoensds an

am ne such as ()-trans-cycl ohex-1,2-diamne. Alternatively, the io
reaction may be carried out in the presgnce of a base such as caesium
carbonate. In process (e), the reactioii”may conveniently be carried out in
an organi c solvent such as tetrahydrofuran, optionally in the presence of
a base. 15 In process (f), the oxidatgon may conveniently be carried out
usi ng hydrogen peroxide or sodi-um p&riodgte. Ot her suitable oxidants w |
be readily apparent to the ngy i1l ad inlthe yarg® Specific processes for
t he preparation of conpounds of [Fofmhu Nif'e disclosed within 20 the
Exanpl es section of the present Gpgcififati dn. Such processes form an
aspect of the present inventic,}g @s ry starting materials are
either commercially available, are khfown n the I|iterature or may be
prepared using known techni ques. Speg’fic processes for the 25 preparation
of certain key starting materials are disclosed within the Exanpl es section
of the present specification and such processes forman aspect of the
present invention. Conpounds of forrM)a (1) can be converted into further
compounds of formylas(1) using, standard procedures. 30 It will be

appr eci atvdetrdiy X, RosB™ ki, R eudiRn drhes definetlivaforimula @i processes of the
present invention rtaiRg functioggl groups such as hydroxyl or am no
groups nayith@esine RDE-NE 6%/3&&83 4a Sk2 0964 f(¥d32 Bormidila (I);@rect ed by
protecting groups. Thus, the preparation of the conpounds of formula (1)
may involve, at an appropriate stage, the addition and/or renoval of one or
more protecting groups. 5 The protection and deprotection of functional
groups i $Hdezor Wiepresants Prwiiedi(-9€)&) oup sulifonyl G‘%@di‘d gonosdigjng thedi t ed by
J.WF. MOnrie, Plenum Press (197%{) and 'Protective Goups in Oganic

Synt hesi $orrespogdiagicompaundrwhgreny Weigareges thao S Wamsurw | ey-

and optionally after (a), (b), (c), (d), (¢) or (f) carrying out one or more of the following:
e converting the compound obtained to a further compound of the invention

10 e forming a pharmaceutically acceptable salt of the compound.

In process (a), the reaction may conveniently be carried out in an organic solvent such as
dichloromethane or N-methylpyrrolidinone at a temperature, for example, in the range
from 0 °C to the boiling point of the solvent. If necessary or desired, a base and/or a

15 coupling reagent such as HATU (O-(7-Azabenzotriazol-1-yI)-N,N,N’,N'-
tetramethyluronium hexafluorophosphate), HOAT (1-Hydroxy-7-azabenzotriazole),
HOBT (1-Hydroxybenzotriazole hydrate) or DIEA (N,N-Diisopropylethylamine) may be
added.

20 Inprocess (b), the reaction may conveniently be carried out in an organic solvent such as
DMF, NMP or toluene or a mixture thereof at elevated temperature (i.e. above ambient
temperature, 20°C), for example, in the range from 50 °C to 150 °C and in the presence of
a suitable transition metal catalyst such as bis(tri-z-butylphosphine)palladium. If necessary
or desired, a base such as potassium carbonate may be added.

25



I nterscience (1999). io The conpounds of forrmula (1) above may be converted
to a pharmaceutically acceptable salt thereof, preferably an acid addition
salt suchweoa/dvyaaochl ori de, hydrobrom de, sul phate, poosgbabceosaget at e,
fumarate, naleate, tartrate, lactate, citrate, pyruvate, succinate,

oxal ate, methanesul phonate orp-tol uenegyl phonate. 15 Conpounds of fornula
(I') are capable of existing in stereoisoneric forns. It will be understood
that the invention enconpasses the use of all geonetric and optical isomers

i ncl udi [.Op} rs),.of th n of. formula (1) .and m Xtures
thereof  THERSRS) e kabbhes ShERTRBHDPE oficq St B s Rav L Seafon

al so f or ncednASREs klePhtel RnRrAGRNL.c. dbBVERhbRAt teEPRAE B TY abt ¥k aBiPIE ifh OF N5
are particularly desired. 20 The conmpounds of fornula (1) and their

phar maceuhé cagk froacs@ e adbthe todingpokdyanddo thapresenas of pheat sveb esitoppel €) i n
particul ar  3as dul at ors of rine proteases _such as proteinase 3 and
pancr eat iled‘gF éggé%émﬁﬁcﬂldé%bé@it@m}?%lﬂ%hg WEphi| el astase, and may
therefore be beneficial in the treatment or prophylaxis of inflammatory
di seases and conditions. 25 Exanpl es of such conditions include: adult
respi r at dnyratiess (dg.sthe ssantlommey cARBSjently Ps taried foubincsi agarpa botveraisych as
enphysema, bronchitjs, bror]chi ectasis, chronjc obstructive pul nobnar }"(ﬂr

S

di sease (EEPBLGR digensahslevatediemperahn (iioh ooV amHentdgAREHHER 281C)
inventio of i f r
exogenous Brbjes b S8raReiRELh cblp HeboIBH bl Al o ERIORRIOKT APHIAs

at her oscl &Epai (®)iodidaaed es amineamol 8 @)-taRk-ayclbhen],2hfaink CA TS ¢y, She
including but not limted to cirrhosis, system c |upus erythematous,

i nf | aifmati6ReHionnayAeecaraged ol Hisindessneegdir, base sualicHs sgeshium cAbendtemi ted to T
| ynphocytes, B | ynphocytes, WO 2006/ 098684 PCT/ SE2006/ 000328 32

t hynocyt es; aut oi nmune di seases, bone nmarrow, inflammtion of the joint
(especi allhyrodebeisiahoredcts:t may tosenieatlebacimied businandrgmid yalvénsbhehnazat i on
of the gastro-intestinal frac (especially inflamuatory bowel disease,

ul cer at i VEIRRYArQIiED, opftonakly{n the gresenpepded@bi s);  inflanmati on of the skin

(especially psoriasis, eczemn, dermatitis); in tunour nmetastasis or

15 In process (f), the oxidation may conveniently be carried out using hydrogen peroxide or
sodium periodate. Other suitable oxidants will be readily apparent to the man skilled in the

art.

Specific processes for the preparation of compounds of Formula (I) are disclosed within
20  the Examples section of the present specification. Such processes form an aspect of the

present invention.

The necessary starting materials are either commercially available, are known in the
literature or may be prepared using known techniques. Specific processes for the
25 preparation of certain key starting materials are disclosed within the Examples section of

the present specification and such processes form an aspect of the present invention.

Compounds of formula (I) can be converted into further compounds of formula (I) using
standard procedures.

30 ”
It will be appreciated by those skilled in the art that in the processes of the present

invention certain functional groups such as hydroxyl or amino groups may need to be



5 invasion; in disease associated with uncontroll ed degradation of the
extracellular matrix such as osteoarthritis; in bone resorptive disease
(such as weteapossssi s and Paget's disease); di seases aPswuGEai06do0ss h
aberrant angi ogenesi s; the enhanced collagen renodelling associated with
di abetes, periodontal disease (such as3gingivitis), corneal ulceration,
ul ceration of the skin, post-operative conditions (such as colonic
anastonosis) 10 and dernmal wound heal i ng; demnyelinating di seases of the

corLr sl dpfashpiaseliasiagls nah el ST JUEELD). o

related i'llness s ia, tor ses of car ascul ar
ori gi ns; mramyblrEttensppiopdats emges tha additdos aakasreinoehludiong obttoreyabotectingri t ed
to nephritis and polyarteritis; cancer; pul nonary hypertension, ingested
poi sons, S'8¥%h contacts, stings, bites; asthma; rhinitis; HV disease
progression; for mnimsing the is effects of organ rejection in organ
transplantation including but not limted to human organs; and repl acenent
t her agy ofhefirefeetionaand deptitesitionrof furltiosal graves iy dssenbed invRmotdctve Graows des a

conpound ol h).-Qr ut.icgl l y- Jacc | e, sal.t .t hereof as
her ei nbefdé)l{gglfngecmlé %\ng%l(}?’c?rd Rﬁdsgy ?WF glgfr:cg) ?ﬁgﬁn Presy E@bﬁg?nda@bcggctt{vet he
present iGnoapd indrgphie\SydessitNE? vt T.w. CrenruRd o6 Nowmw, avildy: or  a
pharmaceutically acceptable salt thereof as hereinbefore defined in the
manuf act ﬁp‘é’r%enée (I%88i-cament for use in therapy. 25 In the context of the
present specification, the term"therapy" also includes "prophyl axis"

unl ess there are specific indications to the contrary. The terns

"t her mpeUliecompounds'dfifemage (f) bbatd miy sheunvertébtocopitimhbemtiagdtoscdepaly .
Prophyl axis s ect to h rticylar]y relevant to the treatnent of
per sons \ﬁ,ﬁ@ t}f?é‘?fgﬁ%ﬁ%mgﬂif ?‘é?‘é‘g ag‘%BP%#B%Lé‘E)?S‘%g@C ridgrhygdrebrespisler wi se
consi der gdlphteDshadphd i€ GoBRREFntdrHK, Ahleatk Nartrafl, FRARE Hat€ PIAON 1N
question. Persons at risk of developing a particular di sease of condition
gener al | pustigdte,dealate sethiaciuiphoaateampttplushesutphpnagé. t he di sease or
condition, or WD 2006/ 098684 PCT/ SE2006/ 000328 33 those who have been
identified by genetic testing or screening to be particularly susceptible

to dexel dhinp@ubbeofiontala€l)ake epabietdf@Risting in stereoisomeric forms. It will be

understood that the invention encompasses the use of all geometric and optical isomers
(including atropisomers) of the compounds of formula (I) and mixtures thereof including
racemates. The use of tautomers and mixtures thereof also form an aspect of the present
invention. Enantiomerically pure forms are particularly desired.

20
The compounds of formula (I) and their pharmaceutically acceptable salts have activity as
pharmaceuticals, in particular as modulators of serine proteases such as proteinase 3 and
pancreatic elastase and, especially, human neutrophil elastase, and may therefore be
beneficial in the treatment or prophylaxis of inflammatory diseases and conditions.

25
Examples of such conditions include: adult respiratory distress syndrome (ARDS), cystic
fibrosis, pulmonary emphysema, bronchitis, bronchiectasis, chronic obstructive pulmonary
disease (COPD) and ischaemic-reperfusion injury. The compounds of this invention may
also be useful in the modulation of endogenous and/or exogenous biological irritants which

30 cause and/or propagate atherosclerosis, diabetes, myocardial infarction; hepatic disorders
including but not limited to cirrhosis, systemic lupus erythematous, inflammatory disease

of lymphoid origin, including but not limited to T lymphocytes, B lymphocytes,



The invention al so provides a nethod of treating, or reducing the risk of,
a disease or 5 condition in which inhibition of neutrophil el astase
activity we 2bp@megdsai al whi ch conprises admnistering teca/Sgaioceonis2s n need
thereof a therapeutically effective anount of a conpound of forrmula (I) or
a pharmaceutical ly acceptable salt thergof as hereinbefore defined. The
invention still further provides a nethod of treating, or reducing the risk
of, an 10 inflammatory di sease or condition which conprises adm ni stering

to a pati ' - ' I ffective. nt. a
conpound tg?ﬁqf) %?%%ﬁggtwngé ggéasg%%? ﬁ%@gﬁ? %%ﬁa‘yrx%ﬁglé’é’&%é%‘i J,gmgg%)s ?’ eélﬁlﬁ eof as
her ei nbefrbewmatefd arthditis) ostqoarthiitivdmy gout)hnfampaionds tef gdshbantestitebhirh@n may be
used in tée traglat nt of agt()jul t 15 respiratory. distress .syndrom.a_sgARDS),
cystic fiGFRsSially mfiammaar bews issassaulcsiabke rilitisspanciab e Abeasidisy, chroni ¢
obst r uct i@, R ABNBE the gki?ﬁ@ﬁ)%ciﬁx @riasgyéammrafer%w{)t A0 meAShEEBy
rhinitis, ischema-reperfusion infury, rheumatoird arthritis,

ost eoar t hinvasie); icdineee associated voticheoosoldedadegraglation bfthaeros@llulanjmatyx 20 For
t he above-nenti?ned Lgena eutic uses the ?osgge adm ni ster w,l |, of
course, VEFYAS OFITRIPHES B RRLUATIOIBHRET diyeate (SUGR 2R BEOROSRFRIN ALY St i on, t he
treat mentdigasd)! Akeaddd adsbbiatedivied &lRFrahiHotcHleRkis; TCerfidhdcd BAsage of the
conpound of the invention may be in the range fromO0.05 ng/kg to 100

g/ kg. 253cmadellingpesasidicd ofithf Gebaigsapgriodoatsdl dishase tsusbas gowiiviiis)acwegtlabl e

I h . . . i b i | | lJv.b dm ni d
oo DU R TSE e Rt DI, Pl RIS NS

in the for ca Osi

conpound/andlderthalohdund heslgnee de@pélinatifg dise&es 0£thalckmial awdl pBripheral nervous
pharmaceutical |y acceptabl e adjuvant, diluent or_carrier, Conventional
pr ocedur e¥stemg (Such @s amiltanle sderosink 2ge ehaieditingss weh sodements. pharmatent i cal

formul at i QRS ATF HRRFALREL or in;s,?gr'e/%lﬁléﬁwgs%aseg; ﬁz{lr@sfé?#ts iir?c%cﬁré% pdf it

Sci ence of Dosage Form Designs”, n, urc L1 vi tone,
1988. WO 12006 t098pl34tisROl/SEA0061i( 0ORRE; puddomaydiypgenmsion, inhestebpkesars,

adm ni stration he.phar.maceutical. co ition wll preferably. . conprise
from O. O§ﬁ{noc C%Mt(%éfblg%h?sw5%?&???%?%‘&%*@“&85@?% fOF 5E s 80
%, gtildffebRIcE O%er%EéYMnﬁnfo’fg)dﬁ' tehndPlahi@ti SO inudiR Wht Q¥ERMITEY & Winefer abl y

fromO0.10 to 50 %,
organs; and replacement therapy of proteinase inhibitors.

Thus, the present invention provides a compound of formula (I) or a pharmaceutically-
acceptable salt thereof as hereinbefore defined for use in therapy.

20
In a further aspect, the present invention provides the use of a compound of formula (I) or
a pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

medicament for use in therapy.

25 In the context of the present specification, the term "therapy" also includes "prophylaxis"
unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically" should be construed accordingly.

Prophylaxis is expected to be particularly relevant to the treatment of persons who have
30  suffered a previous episode of, or are otherwise considered to be at increased risk of, the
disease or condition in question. Persons at risk of developing a particular disease or

condition generally include those having a family history of the disease or condition, or



of active ingredient, all percentages by wei ght being based on total
conposition. 5 The present invention also provides a pharmaceuti cal

conposi t iwo 20@nPséssi ng a conpound of fornula (1) or a poasEemewddiseal |y
acceptabl e salt thereof as hereinbefore defined, in association with a
pharmaceutical |y acceptabl e adjuvant, djsluent or carrier. 10 The invention
further provides a process for the preparation of a pharnaceuti cal
conposition of the invention which corrpri ses m xing a conpound of formula
(1) or a t : @ r.ei ore defined
W ih 5 proTAVETERE e idhiAEEEPLARAE (S of ML R A UIRLY S The
phar maceLﬂusmltlbtammhselbpmgﬂlertﬁseamomhmdmoﬂtered topically (e.g. to the skin
or to the 1lung and/or airways) in the form e.g., of creans, solutions,
suspensi ons, heptafl uoroal kane (HFA) aerosols and dry powder formul ati ons,
for examphi, inf@fmh Ald ﬁeﬁdés”a ol HrdkMing, @Jﬁyedﬁangafe pfseaﬂ;-e bpuhal ero;
or systemcally, e.g. by oral admnistration int form” of tablets,
capsulses, congitipngn \R{im/hjlehlibltmn ofmantud@s] elastash peipeatyein beneficia dvtiich mrm;a‘tsemn in

t he 20 fo of . solution L su nsi r..b cyt aneous mn| stration;
or by r ecinisiS et & BpGent i nien MO e R et R ngpt § compornd

t r ansder g fopmulbXB) o@@\M@:&nafc@mmah%bb&@ﬁabmltnn@é@wslhéﬁ%ﬂélf&e@eﬁﬂ&pI s of the
conmpounds of the invention e adm nistered by oral or nasal

i nhal ati on. For inhal ation, the conpound is desirably 25 finely divided.
The fi nel AR &lar h d| a ter of |ess
than 10 n;yh egillr%érﬁg)g S%ei suspgﬁ écf’I %n‘%%%ﬁ%ﬁq gaérreﬁf r{S% M1& assi stance
of a 1odi Spﬂamara’tqryslweﬁlseaﬁ cﬁndiﬁm%&dh&?bh}pn&&i dlingihisaing tcS B?ﬁ@@ft in fidedr
exanpl e, ol ei a blle salt, hosphol i pid, an al kyl saccharide, a
per fl uorit ﬁ%FFBﬁ %)Fr%’GPW% NG&y ‘I’té‘teé’@l%ﬁi‘ Pg gorapoundof Soratla (hRBA maceut i cal |y
accept abl g, dhsRakisa IO AOREY: 9?%@1%4 iRbdrbrebe$lg 000328 35 The
conpoundsﬁlgf t he 1| nl\}lear?tcfoig% may aFllo e %lm ni ste?ige)lgéby means of a dry
powder inhaler. The inhaler nay be a single or a multi dose inhaler, and

may be a Ilrjlrp%rat}cpﬂa%ctthg %E)r%goun 2 Hl?g\gl%gntlorll’lhrgay be used in the treatment of adult

—

5 respiratory distress syndrome (ARDS), cystic fibrosis, pulmonary emphysema, bronchitis,
bronchiectasis, chronic obstructive pulmonary disease (COPD), pulmonary hypertension,
asthma, rhinitis, ischemia-reperfusion injury, rheumatoid arthritis, osteoarthritis, cancer,

atherosclerosis and gastric mucosal injury.

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

from 0.05 mg/kg to 100 mg/kg.

25 The compounds of formula (I) and pharmaceutically acceptable salts thereof may be used
on their own but will generally be administered in the form of a pharmaceutical
composition in which the formula (I) compound/salt (active ingredient) is in association
with a pharmaceutically acceptable adjuvant, diluent or carrier. Conventional procedures
for the selection and preparation of suitable pharmaceutical formulations are described in,

30  for example, "Pharmaceuticals - The Science of Dosage Form Designs", M. E. Aulton,
Churchill Livingstone, 1988.



5 One possibility is to mx the finely divided conpound of the invention
with a carrier substance, for exanple, a nono-, di- or polysaccharide, a
sugar al cwbabos/@sesanot her pol yol. Suitable carriers ar@CIsgans/of3es
exanpl e, | actose, glucose, raffinose, nelezitose, lactitol, maltitol,
trehal ose, sucrose, mannitol; and stargh. Al ternatively the finely divided
conpound may be coated by anot her substance. The powder m xture nay al so be
i o dispensed into hard gel ati ne capsul es, each containing the desired dose
of the aqp ; iod bl LS e : i

i vi dod povEia BYIRAY de SURURPLLRAEIY Pitaldiul BRRoGTEn M plorfiel

pr ocedur econihiss froph@ 0ot 2% tovp (ned eent fpywdight), ivhdre grafetablyt fien 0rodgo 8056w,

reservoir_of a nultidose i er,. o or exanple, that own as the
Tar buhal SPErTO R SoB3oRHG Tt el 6B THiie PHdGrP B B 0d CUASER4Ys ¢ hen
i nhal ed byf achige m@feidedm&,.all\eiemn_ta@ie§bylsw§fgﬁﬂbeiﬁ@sas%atoin\f@t_ai afsAdiieRt . Wi th or

W thout a carrier substance, is delivered to the patient.” For oral
adm ni’stration the conpound of the invention may be adm xed with an

adj uvant . I e . -l actose, saccharose, sorbito

manni tol ; P refRn e lo St igB CRRl Bl BEUASRo oS PR B8R Sne g Fomipotind

any| opectdftfornaule €) btk phemdesutically ¥&ep@blei sall @keredfRk heeaimRlRe de@hed! inne or

pol yvi nyl pyrrolidone;, and/or a |ubricant, for exanple, nagnesium stearate,
cal ci um sﬁsé%?ﬂaéloé,mgw pearmpratisalll acseptably agaantpdilugnt phcarderd t he |i ke, and
then conpressed into tablets. If coated tablets are required, the cores,
prepared as descri bed above, may be 25 coated with a concentrated sugar
sol ut icon Teiinventiey fethrer providdsarpreccasfireéhe geparatiabofs phag@hedutivsg, tal cum and
titani um di oxide. t ernat.i vel the tablet my be coated with a suitable
pol yner d’log?(?fs\%gﬁ Of\h‘ednYe g1 FHhStomArises Bixganm i comppyrehaf foxmppla (Per a

pr epar at ipharrefcet@dally detepidohes3ARSEL & hebdifo FHIRRAAH fothragﬁahﬁ‘a\égﬁttidaﬂ may Dbe
30 adm xed with, for exanple, a vegetable oil or polyethylene glycot. Hard
gel at i ne acegpéaleadiuyay, dloantarsagieanul es of the conpound using either the
above-nenti oned excipients for WO 2006/ 098684 PCT/ SE2006/ 000328 36
tablets. Also liquid or semsolid formul ati ons of the conpound of the

i nventsi orTheghatieaceiiidal esnpdriond @i aldatihRRr&PREREES (c.&it6l el kR GRBYRS | Ons

for oral grpp” ation may be_ in the formof syrups or suspensions, for
lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane

(HFA) aerosols and dry powder formulations, for example, formulations in the inhaler
device known as the Turbuhaler®™; or systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules; or by parenteral administration in the

20 form of solutions or suspensions; or by subcutaneous administration; or by rectal

administration in the form of suppositories; or transdermally.

Dry powder formulations and pressurized HFA aerosols of the compounds of the invention
may be administered by oral or nasal inhalation. For inhalation, the compound is desirably

25 finely divided. The finely divided compound preferably has a mass median diameter of
less than 10 um, and may be suspended in a propellant mixture with the assistance of a
dispersant, such as a Cg-Cyy fatty acid or salt thereof, (for example, oleic acid), a bile salt, a
phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or other
pharmaceutically acceptable dispersant.

30



5 exanpl e, solutions containing the conpound of the invention,

t he bal ance

being sugar and a m xture of ethanol, water, glycerol and propyl ene
gl ycol . QpOi20ewaloBes4such |iquid preparations may contai RCTGEMGI0NZ2RgENt S,
fl avouring agents, saccharine and/or carboxynethylcellul ose as a

t hi ckeni ng agent or other excipients kggwn to those skilled in

art. 10 The

conpounds of the invention may al so be admi nistered in conjunction with

ot her conmpounds used for the treatnment of the above conditions.

The

For o ngt et pd] orgpf Bielor Mot BES pEXBRBNAGE R ASHTPRERS Ao 5T

spectra vwahser Fhoimhattr myaae\éasm@dﬂ ot onHi 4630 iMterDindBm¥abé abreatyedotuntad VX 300

MHz instrument. The central peaks of chloroformd (8H 7.27 ppnm,

20

di met hy| sV Pewreenbder SH 2. 50 ppn), acetonitrile-d3 (8H 1.95 ppn) or
met hanol -d4 (8H 3.31 ppn) were used as internal references. Columm
chromat ography was carried out using silica gel (0.040-0.063 nm Merck).
UnI ess st@bepbssibiey v menixsth«aﬁnélylgimdﬁdeaoinqjosndmf the invemiven eiithlal oarderai | abI e.

sol ven%s and_.commer ci al \z;\lﬂgents wer e. of . | abor at }; gr ade

used as rECYAEdor S5 F’l‘{':S]IOPB hg" RebRghande. asuerre

and

0&}%@99

| nstrune rEuﬂﬁQle' c%ﬁierg-ﬂi@ Qu V\%EE;Q | BB G Nt oR% n%'[géés\é %fﬁno?ée eiﬁelgiﬁosé/tiﬁltﬁpg

Flow rate vel ength 254 nm [vent A: water +

oTA

Sol vent Bnalatsxls,ttmhatomlsgcrese @argstekAnd st@ChdlAétﬁ:rnalls'elgEt% Body dlwndéd%% B 1 mn.

20 0 o0 ST B AR 5 1

acet omi t rdlé@hwlﬁfo/}ﬁrdg%ﬁmd dapbileg) 3 dodtaigih gl tiasdedéd e Pi@eactive @ gr adi ent
from5%to 95% acetonitrile over 8 mnutes at a flowof 0.7 m/mn.

compound.

Another possibility is to process the finely divided powder into spheres which break up

during the inhalation procedure. This spheronized powder may be filled into the drug

15 reservoir of a multidose inhaler, for example, that known as the Turbuhaler® in which a

dosing unit meters the desired dose which is then inhaled by the patient. With this system

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

20

25

30

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

coated with a concentrated sugar solution which may contain, for example, gum arabic,
gelatine, talcum and titanium dioxide. Alternatively, the tablet may be coated with a

suitable polymer dissolved in a readily volatile organic solvent.

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

may contain granules of the compound using either the above-mentioned excipients for



5 The abbreviations or terns used in the exanples have the foll ow ng

meani ngs: HATU. O (7-Azab enzotriazol-1-yl)-N, NN ,N -tetranethyl uronium
hexaf | uorwphoaypiosdse HOAT: 1- Hydr oxy- 7-azabenzotri azol e pBiRE2006/000328

1- N- Met hyl - 2-pyrrolidinone 10 THF: Tet rahydrofuran TFA: Trifl uoroacetic
acid DMF: N, N-Di nethyl formam de pi chl or onet hane DI PEA:

N, N-Di i sopropyl ethyl am ne is EtOAc: Et I%yl acetate MeOH Methanol MeCN
Acetonitrile EtOH Ethanol NaS204: Sodi um hydrosul phite 20 DVBG Di et hyl

sul phoxi M { i al | Und AFHES cetic
acid 25 gﬁbletg oArlﬁ%t Z%%er at etrl}?} l;éoeﬂl'f;,ﬂ% ﬁm?%r{gza P gﬁ% §§gﬁtﬁg§§ag U
Exanpl e filNdGytolhapt gxthescabgdesret hoxyphenyl suI f| nyl | - 6- net al - 2- oxo- 1-[ 3-
30 (trifluoronethyl)phenyll-1,2-di hydropyri di ne-3-carboxam de WO
2006/ 098684 PCT/ SE2006/ 000328 38 A mi xture of
N-cycl opr Y 2-
di hydropy]%g%ldr? eﬂfpégg)%l E%Q ép%saﬁ/%’ﬁ n%ag/[l% ihied fo?g%rmrgﬁ;jpxt ri ﬁi%dn]s,[f%r

5 example, solutions containing the compound of the 1nvent10n the balance being sugar and

a mixture of ethanol, water, glycerol and propylene glycol. Optionally 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.

10
The compounds of the invention may also be administered in conjunction with other

compounds used for the treatment of the above conditions.

The present invention will now be further explained by reference to the following

15 illustrative examples.

General Methods
'H NMR and "*C NMR spectra were recorded on a Varian Jnova 400 MHz or a Varian

Mercury-VX 300 MHz instrument. The central peaks of chloroform-d (6y 7.27 ppm),

20  dimethylsulfoxide-ds (6y 2.50 ppm), acetonitrile-ds (g 1.95 ppm) or methanol-dy (6i 3.31
ppm) were used as internal references. Column chromatography was carried out using
silica gel (0.040-0.063 mm, Merck). Unless stated otherwise, starting materials were
commercially available. All solvents and commercial reagents were of laboratory grade
and were used as received. '

25
The following method was used for LC/MS analysis:

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

30



met hoxyphenyl )t hi o] stannane (28 ng, 0.065 nmmol), palladium -
tri-tert-butyl phosphine (1:2) (2.6 ng, 0.005 mol) and NWMP (1 m ) under
argon waswbeadedsésn a m crowave to 5 150 C for 10 m n. ACrsE2d06l00032% | on,
t he crude conpound was purified on an Xterra C8 colum using a gradi ent of
acetonitrile/water. The residue obtain on evaporation was dissolved in
acetic acid (3 m) and hydrogen peroxide (35%in water, 100 |) was added.
The m xture was stirred for 3h at roomtenperature Then diluted with water
(5 M) an extracted w t th acetd The a ase was
dried (Ng’%?ﬂyécafl Og}aé%gr%“ﬁlg ﬁy vgﬁgr ém‘rgg @%&epfﬂég’%ﬂ %25“6‘?1 an
Xterra CBpfiftldRixe Usith Scelorlfradlwait/ 00 trdfbrOMbetit hdi@a¥RoBlle phis8es § oflid¥dng Of
the mixture afforded the title conmpound (10 ng, 38 % Ei §00 VHz
CDC13) 6 @ow%go95ﬂe1)acetgmg@e@aer &mmxsessitﬂilomﬁw ml@zm(t J = 7 8 Hz, 1H),
7.74 (t, J = 8.0 Hz, 1H), 7.61 (d, J = 2.9 Hz, 2H), 7.58 (d, J = 2.8 Hz,
2H), 7.49 - 736(m 2H), 7.07 (d, J = 2.9 Hz, 2H), 7.04 (d, J = 3.1 Hz,
2H) , 35 88Tlﬁé$abb'ﬂdr®1atlﬁls Bﬂte(dilit; ud&l ihhhe eﬁnﬁﬁes(ldwe thefolowi eadlfigs: 0. 77 (dd, J =
7.2, 2H) , dd, J = 6.0, 2H) ; API-I\/Bn12 491. 2 [ MH]
Exarrpl es EAtT&J 13 Qt§7‘ﬁr?é ¢@0ﬁmhﬁymﬂnﬂst%ﬂ@t@¢mh@m sed using an
anal ogous net hod lf%aﬁltl](ﬁ% gﬁgt%bed for Exanple 1. Ex. Conpound 1H NWVR niz
SM 2 2-Oxo-N-[3- oxo in- 9.26 (t, J =5.9 Hz, 1H), 8.78 (d, J =
532.1 SMPHOXTYI ) pr- ﬁfo]xy57-—aié~b8nid2mazbl'd) 8.27 (d, J = 2.8 Hz,

(phenylsulfinyl)-1-13- 1 8.11 (s, 1H), 7.93 (d, J = 7.5

(trifluordMdthyl) h@ﬂﬂh}/%@/ﬂ%lﬂ%ﬁb 7.87 - 7.72 (m 3H), 7.67 -

d| hydqoopyTHfll ne- %et&h?%oﬁﬂhnm'b 3.33 - 3.09 (m 6H), carboxamde 2.16 (t,
) qgui nt et = 7.6 Hz, 2H), 1.62 (quintet, J = 6.9

Hz, 2H) VTFBOO6/ Ob@ihgfodeErid 8&@006/ 000328 39

DMEF: N,N-Dimethylformamide
DCM: Dichloromethane
DIPEA:  N,N-Diisopropylethylamine

15 EtOAc:  Ethyl acetate
MeOH:  Methanol
MeCN Acetonitrile
EtOH: Ethanol

NaSp0O4: Sodium hydrosulphite
20 DMSO:  Dimethyl sulphoxide

SM: Starting material
Ex: Example
Aq: Aqueous

HOAc:  Acetic acid
25 RT: Room temperature
DABCO: 1,4-Diazabicyclo[2.2.2]octane.

Example 1
N-Cyclopropyl-5-[(4-methoxyphenyDsulfinyl}-6-methyl-2-ox0-1-[3-

30 (trifluoromethyl)phenvyl]-1,2-dihydropyridine-3-carboxamide




3 5-[(4-Bronmophenyl)sulfinyl]- 9.65 (t, J =
667.0, SML 6-nethyl-N-[4- 8.01 (d, J =7.9
(et hyl suwoangt/gvbesazyl ]-2- 7.3 Hz, 1H), 7.88
oxo-1-[3-(trifluoronethyl)- 7.66 (d, J = 8.5 Hz, 2H), 7.50 (d, J =
phenyl ] -1, 2-di hydropyridine- 8.2 Hz, 2Kk, 4.60 - 4.46 (m 2H),

3-carboxam de 3.16 (s, 3H), 2.32 (s, 3H) 4 5-[(2,4- 9.74 (t, J =5.9 Hz,
1H), 8.73 (d, J = 663.0 SML Dirrethoxybenzyl)sulflnyl] 6- 16.0 Hz, 1H),

7.95 - th d 2 Hz 7. d, J
(ot nyl aufk it SENsy b PV d6-FuefRpsomspy To Sy pebtpnénglP 1 £

0Xx0- 1- [ 3-dihydrbbytinsyBichitlokamide,(SM3) 25 ihgoe O(Sd,mrﬂoH tﬁbllty 4- 1H) ,

phenyl ] -1, 2-di hydropyridine- 6.59 - 6,48 2H) , .

3- car box aRFHexy zlsyl%wlst@nnanq@@ngq) %i@mmallaﬂlm F@ﬂer%ﬂtﬂlpi@.sﬁ}m%. 1 Hz,

éH% ( 43cy7a T %gen?f?% su‘?@ i’éaﬁgl\g@{gmﬁ'ﬁgﬁgg&g 'W(aé ,he??e‘i "%ﬁ @%ﬁ%k%%% 1 SMB
N-cycl sogrlimmcf ?ﬁ)r e takiy) Aﬁfr filtrbion, Bhel@udecondpeund .v%hs kinrifi2dpn af Xdrra C8

1- tn - T7.74 , o7 ; 2. 34.
Sl SRl S e
! o ] AT SR TV
0 7 HZ l'H)e, mB&n@3 \x(adfs’lur}ed: fo2 .38 r?t Bao(motmmeke&uﬂef Thryi ()1}u1ec{ Bith Mter 15ml) &§d29 ( d J
TH 6 1P SBRYIACHEES) st D LR otgag phese % i (asO4): erpyand

car boxam dandraieddTRe fidud ks ggm@éjd édin Xtdde C& ed18mn vdingQ drfdiedtdr VO
2006/ 098684 PCT/ SE2006/ 00032
acetonitrile/water. Freeze drying of the mixture afforded the title compound (10 mg, 38 %).

6.0 Hz, 1H), 8.38 (s, 1H,
Hz, 1 H, 7.93 (d, J = 669.0
- 7.77 (m PEIHSE2006/000328

' NMR (300 MHz, CDCl3) & 9.09 (s, 1H), 8.80 (d, J = 5.5 Hz, 1H), 7.82 (t, / = 7.8 Hz,
1H), 7.74 (t, J = 8.0 Hz, 1H), 7.61 (d, J = 2.9 Hz, 2H), 7.58 (d, J = 2.8 Hz, 2H), 7.49 -
7.36 (m, 2H), 7.07 (d, J = 2.9 Hz, 2H), 7.04 (d, J = 3.1 Hz, 2H), 3.88 (s, 3H), 2.90 (m,

s 1H), 2.35 (d, J = 5.1 Hz, 3H), 0.77 (dd, J = 7.2, 1.0 Hz, 2H), 0.52 (dd, J = 6.0, 1.2 Hz,
2H);
APCI-MS m/z: 491.2 [MH ]

Examples 2 to 13

20  The following compounds were synthesised using an analogous method to that described

for Example 1.

Ex. | Compound "H NMR m/z SM
2 2-0Ox0-N-[3-(2-oxopyrrolidin- | 9.26 (t,J = 5.9 Hz, 1H), 8.78 (d,J = | 532.1 | SM2
1-yD)propyl]-5- 2.8 Hz, 1H), 8.27 (d,J = 2.8 Hz,
(phenylsulfinyl)-1-[3- 1H), 8.11 (s, 1H),7.93 (d,J="17.5
(triftuoromethyl)phenyl]-1,2- | Hz, 2H), 7.87 - 7.72 (m, 3H), 7.67 -
dihydropyridine-3- 7.53 (m, 3H), 3.33 - 3.09 (m, 6H),
carboxamide 2.16 (t,J = 8.1 Hz, 2H), 1.86
(quintet, J = 7.6 Hz, 2H), 1.62
(quintet, J = 6.9 Hz, 2H)




40 7 6-Methyl -5-(nethylsulfinyl)- 9.96 (t, J = 5.7 Hz, 1H), 8.99 (d, J =
528.1 SMb N {[5-(nmethylsulfonyl)- 2.2 Hz, 1H), 8.79 (d, J = 1.9 Hz,
pyri di n- 2vel2pevabess} - 2- oxo- 1H), 8.27 (dd, J = 8.2, 2.4pHz/SE1ddp/000328
1-[3-(trifluoromethyl)- 8.03 - 7.72 (m 4H), 7.58 (d, J = 8.2

phenyl ] -1, 2-di hydropyridi ne- Hz, 1H), 4:,974 (d, J = 5.1 H, 2H),

3-carboxam de 3.29 (s, 3H), 2.78 (d, J 3.3 Hz, 3H), 2.08 (d, J = 2.7 Hz,
3H) 8 N-Cyclopropyl -5-[(3- 9.07 (s, 1H), 8.77 (d J =9.1 Hz, 491.1 SMB

et Eorygfggg' ?f%d%{ﬂr?ﬁébbl}&éd)%nﬂl 5%3?‘& ./]"—SOH 155 fig{{s’ 100, 1667.0, | SMI
(tri]YI uor|onet] Iyinp iy} - é 2;] 3H)7 803Qd(ﬂd79]Hz H{)4793 @, He, bé@'% o
. . . 0 - = carfpoxa .
ﬂéf'y‘ihff”é'. gé,q%%yg%}f,‘%nﬂs@@m]@ 87 73%7 ﬂg) 7§83§ 7(7dm 1, 7. 2 Hz, S‘H),

0.77 (d, |J = 1H3. d, Lolpr opyl |- 5-[ ( 2-
9.16 Es, 1%0,6?8{.8715%(%1,%@10@915%1)&&, 765 % %xygm%f)sumnyu-e-
1H), 8.07 (df phamd]- ?,27dih51drgpmqinekmszfmawjueex%xm[,aﬂ)? 83 (t, J = ZH;L

7.7 0 |y <Ll dne s "7 RSy Rt - 470
car boxam d,e iz, [éj_ 6.93 - 6.90 (“r97;|(9 J 35831, 891%’2 3‘(d527 §3§E)’

2.84 (m | 1H|, 2.41 (d, J = 2.2 Hz 0.79°-7
(m 2H WO 20@%@%}3@@%@3@6{ 3@@92& 140, 7195 - 7.78 (m 4H),

5[ (4- Cyanophenul howif 1 nyll-9-35 {57530, 808, (), 1 55 &£ 2 594 1 Sie
(methylsulfonyl)benzyl]-2- =8.2,2.1Hz,2H),7.49(d,J=7.6
0x0-1-[3-(trifluoromethyl)- Hz, 1H), 7.03 (d, /= 9.1 Hz, 1H),
phenyl]-1,2-dihydropyridine- | 6.59 - 6.48 (m, 2H), 4.61 (m, 2H),
3-carboxamide 4.25(dd, J =11.9, 9.8 Hz, 1H), 4.00
(dd, J =12.0, 3.1 Hz, 1H), 3.77 -
3.68 (m, 6H), 3.18 (s, 3H), 1.54 (d, J
= 6.2 Hz, 3H)

5 5-[(4-Cyanophenyl)sulfinyl]- | 9.05 (s, 1H), 8.31 (d, J = 2.0 Hz, 486.1 | SM3
N-cyclopropyl-6-methyl-2- 1H), 8.10 (d, J = 7.2 Hz, 2H), 8.01 -
oxo-1-[3-(trifluoromethyl)- | 7.74 (m, 6H), 2.76 (m, 1H), 2.34 (s,
phenyl]-1,2-dihydropyridine- | 3H), 0.67 (d, J = 7.5 Hz, 2H), 0.45

3-carboxamide (q,J = 3.7 Hz, 2H).

6 N-{[5-(Cyclopropylsulfonyl)- | 9.93 (t, /= 5.7 Hz, 1H), 8.94 (dd,J | 602.1 | SM4
pyridin-2-yllmethyl}-2-oxo- | =2.4,0.7 Hz, 1H), 8.83 (d, J = 2.8
5-(phenylsulfinyl)-1-[3- Hz, 1H), 8.29 (d, J = 2.8 Hz, 1H),
(trifluoromethyl)phenyl]-1,2- | 8.22 (dd, J = 8.3, 2.4 Hz, 1H), 8.13
dihydropyridine-3- (s, 1H), 8.00 - 7.51 (m, 9H), 4.69 (d,
carboxamide J=15.9 Hz, 2H), 2.94 (m, 1H), 1.19 -

1.00 (m, 4H)




N-[(2S)-2-hydroxypropyl]-6- 1H), 7.88 - 7.81 (m 3H), 7.81 - 7.77

nmet hyl - 2-oxo-1-[3- (m 3H), 7.51 (t, J= 7.7 Hz, 1H),
(trifluorwoebésylopghenyl]-1,2- 7.42 (t, J = 8.7 Hz, 1H), p8TBE2(0E000328

di hydropyridine-3- 1H), 3.51 - 3.47 (m 1H), 3.34 - 3.28 carboxam de (m
1H), 2.42 (d, J = 7.3 Hz, 3H), 1. 18 (qggp J = 6.3 Hz, 3H) 11

5-[ (4- Cyanophenyl )sul finyl]- 8.41 (s, 2H), 8.31 (d, J = 2.6 Hz, 446.0 SM/
6- net hyl - 2- oxo-1-[3- 1H), 8.10 (d, J = 8.1 Hz, 2H) 8. 00

i £l 7 e H o
((j;[ L;drgg;mit %ﬂ%@%%@e&lﬁéﬁﬂ?@m -9caF’gox %%%)1}928 % d, ‘]l 528.1 SM3
5- [ ( 4- CyanopHeviyl5) GudthylmylEduyl). 63 .2 Hy, :12H;, mgl;%i;l:l(r%gl?z,sz (5, 1H)| 614.|0
SML  6- met hyl|- N-[4-_ 8, 10 ) -
(et hyl Syl f or Wflh@ﬁ%-y ]]ne@%# iﬂs‘z 8. %7 =B34 Bz, ).,

S 15[ 3|t rilflponemgs 749(d 4: 53 {d, J =
gﬁgnyl ][ 1( 2r|(:|1hu3?g('r;[opyrrpﬁélllear?gl 6.0 8 Oé o 7823(%)15%?%;%%-8 73 %%6 ,
3- car boxgni de PBefyll3, ZEdthQOﬂXKahm@t 1Hz) lsﬁi) #iTy(d] 7 6-5.DHES2HY,, J

s
1H), 8.70 (d, 566.4 SML_ net hy| N[ 4-, 1. H, 7.99 -| 7.
(?et hy|su§or€r‘3"%% €. 7.70 (d 3?}9& ?Pé %Zg%‘ir‘f)lﬂ%ﬁé% J
oxo-1-[3-(tri|/fluoromethyl)- 8.4 Hz 3gb-|)20gl(d6] 24}@13{{51] 2H)

phenyl] 2-di h\/drnnvrl dine- 3 41 | 3°18 ( 3H
3- car boxdi de 3CodopropyrF-[Bm  2H) QOGQS (1@11) &7z(dgfz=9mzﬂz3H) FGinp| SN2

5-[ (4- Cyanoph

sul[ 1£i n;c/AI/I - NPc %Pﬁ\{ﬂlox r}y-l)fl-ﬂ{'ﬁ‘,yg: di f El%[ Jp%‘n (ﬁiy‘ll) 766% H}IP T bxa 1,2- 5
di hydr opyri di w@lmﬂpxq@ de To a yt:uvg}pj m%cy@ opBomA, - |1

- (3, 5-di f{l uotgphenyl ) - 5-i odo- 6 X - 0X0- 1
di hydr opyri di ﬁ@f@‘omw&h‘fﬂﬂ]'@% Hy 7rﬁj) (dd, H58 4k ¥z, Bdhpel (1) ilodi de

(1.9 ng, 0. 01 gihydropyridine-3- 7.10 (d,J = 7.1 Hz, 1H), 7.04 (d, J =
carboxamide 7.9 Hz, 1H), 3.93 (s, 3H), 2.90 - 2.87
(m, 1H), 2.39 (d, J = 7.2 Hz, 3H),

0.77 (d, J = 7.2 Hz, 2H), 0.51 (d, J =

6.
76 [(m 5H),

3.5 Hz, 2H)

9 N-Cyclopropyl-5-[(2- 9.16 (s, 1H), 8.70 (d, J = 6.1 Hz, 491.2 | SM3
methoxyphenyl)sulfinyl]-6- 1H), 8.07 (dt, J = 7.7, 1.9 Hz, 1H),
methyl-2-oxo0-1-[3- 7.83 (t,J = 7.4 Hz, 1H), 7.76 (m,
(triflaoromethyl)phenyl]-1,2- | 1H), 7.55 - 7.48 (m, 2H), 7.37 (d, J =
dihydropyridine-3- 7.7Hz, 1H), 7.31 (dt,J=7.7, 1.3
carboxamide _ Hz, 1H), 6.93 - 6.90 (m, 1H), 3.83

(d, J = 3.7 Hz, 3H), 2.91 - 2.84 (m,
1H), 2.41 (d, J = 2.2 Hz, 3H), 0.79 -
0.72 (m, 2H), 0.55 - 0.46 (m, 2H)




WO 2006/ 098684 PCT/ SE2006/ 000328 42 mmol ) and

()-trans-cycl ohexane-1, 2-diamne (1.14 ng, 0.01 mol) in acetonitrile (1.5
m ), 4-nmewoapdicobessaonitrile (10 ng, 0.075 nmol) was addedTsmcoosloao3ps Xt ur e
was heated in a mcrowave reactor to 90 C for 15 mn. The residue obtained
on evaporation was then diluted with yater (15 nl) and extracted with
ethyl acetate. The organic phase was dried 5 (MySH4), filtered and
evaporated. To the reS| due dissolved in acetic acid (1 nl) was added

232? ?\?gﬂt ﬂ?t 50'3%1 ‘?@8' Iﬂéoﬁﬁgﬂ}rm Egg%c}dﬂdg %Za’ﬁh_edgﬁgiif i edédo nSWer ra

C8 col umj usiing [(Qspm?a@a{z/ @b 1|1|%ce1 @Hbtmse?w(ﬁrsﬂ)%%zemw' ng of| the
col l ected fractions aford%d%] e title conpound (3 “ngy, 7% . [0 1H [NMR (300
MHz, CDC13) §ueethg-Z-exo-3-[% 3.5 Hz, (rp+)3H)a7ézl td = IH)Hz,ﬂEs (d|d J 9 6.8,

1.8 Hz, |2H),| Ll 7 = 6.7, A, 1 H,| 6.83]-
6.78 (m |2H) | (’%?fﬁl?rénq"g}}%%ph(e%?”fr%, $47% {ZH%% g% b, 6 (m 2H). 0 44
- 0.49 (m 2hdihydR$gyrilend-z:  454. 0| [Nh#]51 - 187 Bxany), 6534153 28) 43 The
f ol | owi ng corrpounds wer e synt hesi sed usi na‘ an anal ogous_net hod to that

described fqreabeampide 14. Ex. Conp&intrprdkng -hFZ-She, 3),

5-1 (4- Cyanophenyl )sul finyl]- 10.05| ¢t _ 9.03 (d, J = 615.5
SM N {_[5](ethylsulfonyl)pyridih M%(dff %ﬁHlI‘:‘DZaHS 54 (d, J = 2.7 Hz,
1H), 2-ylijidet byﬂ(4@am@ihhyjrl)s&iﬁr&l]13 g4d.(s,21), §39(d,Z.52H7%1z,2H) , 47468}3 (SM7

D1 3d(trilf] =11 5H) .. 7.7 1=7.09 He,
g)ﬁgnyl][-J(tzrlc ”8{118155 n@ 1H) ?ngg(]so @1#3#?@2&%%890— 8.2 H,
3- car box4ni dé (tnfmugﬁ);?&%y}%gﬁ?yhﬁza. (d-iy,_ 1iu,, 4“237 681, 7 5 Hz, 2H), 3.13

(q, J = 1.4 Hz, WO’ 2006/ 098684 PCT/ SE2006/ 000328
43 dihydropyridine-3- 6H) 2 34 (s, 3H)
carboxamide
12 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.63 (t,J = 6.0 Hz, 1H), 8.32 (s, 1H), | 614.0 | SM1
6-methyl-N-[4- 8.10 (d, J = 8.5 Hz, 2H), 8.01 (d, J =

(methylsulfonyl)benzyl]-2- 8.2 Hz, 1H), 7.97 - 7.77 (m, TH),
0x0-1-[3-(trifluoromethyl)- 749 (d,J=8.2Hz,2H),4.53 (d,J =
phenyl]-1,2-dihydropyridine- | 6.0 Hz, 2H), 3.15 (s, 3H), 2.36 (s,

3-carboxamide 3H)
13 | 5-[(2-Cyanoethyl)sulfinyl]-6- | 9.75 (t,J = 6.1 Hz, 1H), 8.70 (d, J = | 566.4 | SM1
methyl-N-[4- 1.1 Hz, 1H), 7.99 - 7.76 (m, SH),

(methylsulfonyl)benzyl]-2- 7.70(d,J=79Hz, 1H), 7.55(d,J =
0x0-1-[3-(trifluoromethyl)- 8.4 Hz, 2H), 4.67 - 4.51 (m, 2H),
phenyl]-1,2-dihydropyridine- | 3.41 - 3.19 (m, 2H), 3.18 (s, 3H),

3-carboxamide 3.02-2.77 (m, 2H), 2.09 (d,J=2.2
Hz, 3H)
Example 14

5-[(4-Cyanophenysulfinyl]-N-cyclopropyl-1-(3.5-difluorophenyl)-6-methyl-2-oxo0-1,2-

5°  dihydropvyridine-3-carboxamide

To a mixture of N-cyclopropyl-1-(3,5-difluorophenyl)-5-iodo-6-methyl-2-oxo-1,2-
dihydropyridine-3-carboxamide (SM§, 25 mg, 0.058 mmol), copper(I) iodide (1.9 mg, 0.01



16 5-[(4-Cyanophenyl)sulfinyl]- 9.85 (t, 1H), 9.03 (s, 1H), 8.65 (s, 1H),
597.2 SMLO0 1-(3,5-difluorophenyl)-N {[5- 8.16 (d, J = 7.9 Hz, 1H), 7.86
(d, J = wethgtimsdsfionyl ) pyridin-2- 8.3 Hz, 2H), 7.78 (dpCci/sE2@s680d3z8 2H),
yl ] met hyl }-6-net hyl -2-oxo- 7.52 (d, J = 8.3 Hz, 1H), 7.08 (t, J =

1, 2-di hydropyridine-3- 8.6 Hz, 1H), 6 §§ (t, J = 6.9 Hz, 2H), carboxam de
4.83 (d, 2H), 3.14 (q, J = 7.4 Hz, ,  2.50 (s, 3H), 1.32 - 1.26 (m 3H)
17 5-[(4-Cyanophenyl)sul finyl]- 9. 79 (t 1H), 8.92 (d, J = 1.7 Hz, 1H),

620.2 S\ plohupo i e Suooieny )l 824 (5 oWl W pldlomdnge®s 3 &

yl] ”Et hy|ﬁ11)64—|ﬁﬁ:'fr$b§p|t6b%n£8h‘i)mle7 16 rﬁ% O.(ﬁ'ﬂ)mm&)%s(a‘ade@aﬁd ﬁe ?’nﬂiglre Whd heated
1, 2-di hydropyr| di ne- 3- 4. (% 3H), car boxam de

(m 2H), ip.aggicfayyavg mactor tq 80 €, for]lS:mm g he EQSldl@H)btemged on evaporatlon was then

5-1(4- |f 6 d 446. 2
iz N IFRETEY ba L ielgng bS8t it g acha g Bt g by
(triflsuor@mESdwy)l finkeayhd c\3a.p3raté31 10 thaprebiatieHissolved i aketi® acid () ml) v added

di hydr opyri di ne-3- 7 J =7.9 Hz, 1H), carboxam de 2.76

(d J = fygrqgen P3’F‘I)X1499(3§°(/°[1(14N%Va9ré9Iﬁ‘@)\&hFWPiMfﬁwaf stirgeheyepightpt ropy Hz |

ary: & 2kl W Rpotad Rooudh SHALERRSIIAEN B Ry gyl f [

di hydr opyacemllnﬂleavataiﬂfree% dgiglof the soltec®dHizactidhd) affctdéd theitle compbaxh(3 de 3H)
20 5-[ %aﬁ}) henyl )sul finyl]- 9.18 (t, J = 6.0 Hz, 1H), 8.89 (s, lH)
492. 1 Sl\/llrﬁ f3 5-di fl uorophenyl )-N-[2- 8.29 (s, 1H), 8.10 (dt, J =

1.8 Hz, 4.
et hy . 2- SkMELRREE A S YA (7 F Y mag 1 s Fon 7oyt 8ﬁe 5.
SH . 3. 531f 911)J7 77 badt 6,72t w2284, £ 10 - 7.03 (m, 1H), 6.83 - 6.78 (m, 2H), 2.92 -

2.86 (m, 1H), 2.48 (s, 3H), 0.80 - 0.76 (m, 2H), 0.54 - 0.49 (m, 2H);

APCIL-MS m/z: 454.0 [MH .

15  Examples 15 to 43

The following compounds were synthesised using an analogous method to that described

for Example 14.

Ex. | Compound 'HNMR m/z SM
15 | 5-[(4-Cyanophenyl)sulfinyl]- | 10.05 (t,J = 5.3 Hz, 1H),9.03 (d,J = |[615.5 | SM9
N-{[5-(ethylsulfonyl)pyridin- | 1.7 Hz, 1H), 8.54 (d, J = 2.7 Hz, 1H),
2-yljmethyl}-6-methyl-2- 8.13 (dd, J=5.9,2.5 Hz, 2H), 7.85 (d,
0x0-1-[3-(trifluoromethyl)- J=11.0Hz, 5H), 7.75 (t,J = 7.9 Hz,
phenyl]-1,2-dihydropyridine- | 1H), 7.70 (s, 1H), 7.62 (d, J = 8.2 Hz,
3-carboxamide 1H), 7.48 (d, J = 8.2 Hz, 1H), 4.83 (d,
J=5.5Hz, 2H), 3.13 (q, J = 7.4 Hz,
2H), 1.32 - 1.25 (m, 3H)




carboxanmide J = 6.6 Hz, 2H), 2.42 (s, 3H WD 2006/ 098684 PCT/ SE2006/ 000328
44 21 5-[ (4-Cyanophenyl)sul finyl]- 527.1 SML5 1-(3, 5-difluorophenyl)-6
met hyl - NWd-20mwqbasi n- 4- yl et hyl) - 2- oxo- 1, 2- di hydr o- pyprraiseEescdqemsedoxan de
22 5-[(4-Cyanophenyl)sul finyl]- 9.01 (d, J = 4.0 Hz, |IH, 8.64 (s, 1H,
428.2 SML6 1-(3,5-difluorophenyl)-N, 6437.86 (d, J = 8.5 Hz, 2H), 7.78 (d,
J = dinethyl-2-oxo0-1, 2-di hydro- 8.6 Hz, 2H), 7.07 (tt, J = 8.6, 2.2 Hz,
pyri di ne- 3-carboxanm de 1H), 6.82 - 6.79 (m 2H), 2.91 (d, J = 5.0 Hz, 3H),

AR B E T e A L A IS T MY R S S R R T Sl ST T
(d, J = 847 g BORRSH 8 , ,
net hyl i sqxazgll-@;5timetdphbhyl)-F- {.[3- m16félﬂ).l 6’ ngz(H{) 51*815(d4J 53 |(m

2- oxo- 1- [|3- i t hy . 3H),
phg)r(n§| ] g 2fir(ﬁyuﬁ§%§rﬁmﬁém-2z 16 8362 QHQ ;77%1 Jgﬂﬁ 3:4:%@&13 ?am de | 24

mﬁg;;gg%l )y%nfe%ﬂif jighiB2-gd) ?9%& = S5 fiz By g8 &, A

met hyl - 2 oxod 157 GﬂlyaﬂdpyrldeG (d, J|8.6H3 1ED, 6.8, J % A2 HdA 2H), 0
1 ’

(trifluororret phenyl]-1,2- J 77 7.11 - 7.07 (m _
di hydropyri dil Xalﬁ}/dlg8 (dg, J =7 3.83 aaﬁ'ﬁ)z?-lﬁr(ﬂaj‘z.@fbl{%d’%ﬂ)@arboxam de J|=

4.2 Hz, 2H), o 81 (dt, J = 8.5, 1.25sbzs 32)139-3%6(@da1d = 10.0, 4.|1 Hz,
2H) 25 5-[(44Cyanaophenyl )sul finyl]t 9%% ?—137'? 1H) , 9.%%1 Pi 1H)|, 8.30 (d, J
= 554.2 $NES8 5I\E({r -CyaddphienyPaddnyd]-- | 2.7 (62 H), 1892 (BJHI1(dz, 1, §.429t47,| S} 1
1-(3,5-dichlorophenyl)-N- 8.32 (s, 1H), 8.09 (d, J = 8.3 Hz, 2H),
{[5-(ethylsulfonyl)pyridin-2- | 7.89 (d, J = 8.1 Hz, 2H), 7.75 (d, J =

yl]methyl}-6-methyl-2-oxo- | 7.4 Hz, 2H), 7.54 (d, J = 8.3 Hz, 1H),

1,2-dihydropyridine-3- 4.68 (d,J=4.5Hz, 3H), 3.37 - 3.32
carboxamide (m, 2H), 2.43 (s, 3H), 1.10 (t, /= 7.3
Hz, 3H)

18 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.06 (d, /= 4.8 Hz, 1H), 8.86 (d,J = |446.2 |SMI12
N,6-dimethyl-2-oxo0-1-[3- 2.8 Hz, 1H), 8.23 (d, J = 2.6 Hz, 1H),
(trifluoromethyl)phenyl]-1,2- | 8.10 (quintet, J = 2.1 Hz, 3H), 7.97 -
dihydropyridine-3- 7.92 (m, 4H), 7.84 (d, J = 7.9 Hz, 1H),
carboxamide 2.76 (d, J = 4.8 Hz, 3H)

19 | 5-[(4-Cyanophenyl)sulfinyl]- | 8.95 (d, J = 4.7 Hz, 1H), 8.28 (s, 1H), SM13
1-(3,5-dichlorophenyl)-N,6- | 8.09 (d, J = 8.3 Hz, 2H), 7.90 - 7.86
dimethyl-2-oxo0-1,2- (m, 3H), 7.72 (dd, J = 4.1, 1.6 Hz,
dihydropyridine-3- 2H), 2.74 (d, J = 4.8 Hz, 3H), 2.41 (s,
carboxamide 3H)

20 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.18 (t,J = 6.0 Hz, 1H), 8.89 (s, 1H), |492.1 | SM14
1-(3,5-difluorophenyl)-N-[2- | 8.29 (s, 1H), 8.10 (dt, J = 8.5, 1.8 Hz,
(1H-imidazol-4-yDethyl]-6- | 2H), 7.88 (dt, J = 8.5, 1.7 Hz, 2H),
methyl-2-oxo-1,2- 7.57-7.49 (m, 1H), 7.40 - 7.36 (m,
dihydropyridine-3- 3H), 3.55 (q, J = 6.4 Hz, 2H), 2.84 (t,
carboxamide J =6.6 Hz, 2H), 2.42 (s, 3H)




yl) propyl]-6-nethyl-2-oxo-1- 8.02 - 7.73 (m 7H), 7.65 (s, 1H), 4.15
[3-(trifluoronethyl)phenyl]- (t, J =7.0 Hz, 2H), 3.24 (g, J = 6.4
1, 2- di hyowopyod/msese- 3- Hz, 2H), 2.37 (s, 3H), 1.99 (qui rcetsE2ebeoeo3oxam de
= 6.9 Hz, 2H) WD 2006/ 098684 PCT/ SE2006/ 000328 45 26
5-1(4- Q/anophenyl )sulfinyl]- 9.20 (s, J4H) 8.31 (d, J = 2.5 Hz, 1H), 555.4
SML9  6- et hyl - 2-oxo-N-[3-(1H 8.13 - 808(m 3H), 8.03 - 7.78 (m
1,2,3-triazol - 1-y|)propy|]-1- 6H), 7.68 (d, J = 0.9 Hz, 1H), 4.34 (t,
[3-(triflygrot +h""“h“n"l‘ =0tz —2H—328—316(m 32t
1, 2- di hydridpyrrdie/2BophshybsulfinyTld * 1799  (quintet, J = 6.9 Hz| 2Zat HodhS de
2H) 27 5-[(4-@ rglgﬁﬁl@ydﬂjgwlfgnyl] 9.35 (t, = 5.1 Hz, 1H), 8.32 (|d, J 3
516.2 SMJ0 N dr ox opropyl)- 1.5 Hz, 1H), 8.13 - 7.78 (m [9H),
3.31 netlhyl] -I@&thﬂt 2- rpgtdmi‘l—[B- (m 2H), 2.35 (s, 3H), 0.57 - 0.38 (m
(trifluorlonetlh gl n di hydr opyri di ne-3- carboxamde 28
1- (3- Cyarlophdny RS ‘%‘thédé“yéié | 'J=5.9 H, 1H), 8.96 (d, J = 572.2 SNB
cyanopheny! )Cgiyhﬂﬁfélj -ciboxdanfidElz, 1H) , 8.34 (d, J = 5.8 Hz, 1H)|, netjhyl-
{ [5_ 8_24!\_{‘ —J =82 2 2 Hz 1-1) 8.13 - (wpfh\llclllfnn\ll)rjqidi -2
8.04 (m , 57[(Q§yancrpf@mylo$ﬁ1ﬁnmﬂ 939I1](ﬁef fiyhQ Hz, Bho 8044s, TH)53[ 428,2 J| SMg6 3
Hz, 1H), |4. 57 yr| 3;28 (s, 3H
e bownilde 1253 ﬁ@b&@h‘%ﬂéﬁ@ o ﬁw’] i %ﬁinﬁ%%%&? T8 3 (d 0 = 1.7
Hz, 1H), [504. JdnﬁMhﬂzl 249x6-2; 2veibly oy et BySIHz GH)87.0% (&, J/= B, QIEHﬁH) , 3.46 - 3.30
(m nethyl-2-oxo-1-[3- 4H), 3.19 ($,.3 2,35 (s,..3
(trifluorlomet pjlgxﬁgﬁgj‘qr])oyg_angde ’1H),I_é).82 - 6.79 (m, QH),I_ZD.QI d,J=

5.0 Hz, 3H), 2.49 (s, 3H)

23 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.55 (t,J = 5.3 Hz, 1H), 8.10 (d,J = 541.0 | SM17
6-methyl-N-[(3- 7.5 Hz, 1H), 8.01 (d, J = 7.8 Hz, 2H),
methylisoxazol-5-yl)methyl]- | 7.87 (m, 6H), 6.11 (s, 1H), 4.53 (m,
2-0x0-1-[3-(trifluoromethyl)- | Hz, 2H), 2.36 (d, J = 2.3 Hz, 3H),
phenyl]-1,2-dihydropyridine- | 2.16 (d, J=9.7 Hz, 3H)
3-carboxamide

24 | N-Cyclopropyl-5-[(4- 9.39 (s, 1H), 8.87 (d, /=7.3 Hz, 1H), |477.1 | SM3
hydroxyphenyl)sulfinyl]-6- 7.87 - 7.74 (m, 2H), 7.59 - 7.54 (m,
methyl-2-o0xo0-1-[3- 2H), 7.50 (d, J = 7.3 Hz, 2H), 7.42 (t,
(trifluoromethy)phenyl]-1,2- |J= 7.7 Hz, 1H), 7.11 - 7.07 (m, 1H),
dihydropyridine-3- 2.88 (dq,J =7.2,3.7 Hz, 2H), 2.42 (d,
carboxamide J=42Hz, 2H), 0.81 (dt,J =8.5,1.2

Hz, 2H), 0.54 (dd, J = 10.0, 4.1 Hz,
2H)

25 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.20 (s, 1H), 9.07 (s, 1H), 8.30 (d,J = | 554.2 | SM18
N-[3-(1H-imidazol-1- 2.3 Hz, 1H), 8.11 (d, J = 8.0 Hz, 2H),
yl)propyl]-6-methyl-2-oxo-1- | 8.02 - 7.73 (m, 7H), 7.65 (s, 1H), 4.15
[3-(trifluoromethyl)phenyl]- | (t,J = 7.0 Hz, 2H), 3.24 (q, /= 6.4
1,2-dihydropyridine-3- Hz, 2H), 2.37 (s, 3H), 1.99 (quintet, J
carboxamide = 6.9 Hz, 2H)




I hydropyri di ne-3- carboxam de 30 5-[(4-Cyanophenyl)sulfinyl]- 9.27 (t, J
g 5?/4 Hgy 1H), 8.33 (d, J = 518.5 SM22 N-(2-hydroxy-2- 1.5 Hz, 1H), 8.10
(d, J = 8w6 2bim/0984dx, et hyl propyl)-6-nethyl-2- 8.02 (spcilHE2006/00828 7.78
(m 6H), 3.21 oxo-I-[3-(trifluoronmethyl)- - 3.14 (m 2H), 2.34 (s, 3H),
1.04 (s, phenyl]- 1,2-dihydropyridine453H), 1.02 (s, 3H) 3-carboxam de WO
2006/ 098684 PCT/ SE2006/ 000328 46 31 5-[(4-Chl orophenyl)sulfinyl]- S 9.66
(t, J =6.0Hz, 1H), 8.39 (d, J = 623.3, SML 6-nethyl-N-[4- 0.9 Hz, | H),

d, [36= gl " H—2=—7-93 =
E;nggd 1%6, 3- [54 @andph’éﬂyl)s@?ﬁ)ﬁ?) tr:@%'llﬁlg gg){]g(]}l‘ii‘/lu—)—??ﬁ{llrlni’ 13%, §‘3§% (S&\?ﬂ% _
8.4 Hz, 2H), .-rsathylpirenw\] E3l(1ﬂ~d|hy&lﬂbpy%r(]&(nnéH){ﬁd? g7[g((§1_4 2.76( tHz H,
o iGHg,S’ZEI)FD’ %%ﬁra(%gfsg_ﬁbg%@%lﬁﬁ (rL6H$r§)6r§y(%p2 Nerlb ul 0. A4 G- g4h22 iH)Hz,‘
780 o 7 ’[”"‘ED“"‘r"%é%@Péli%ﬁ]l E”’?"f‘? i Eadt v U MY A
Hz, 2H), 723)1(%d1h$drepyrpi1@¢;r§+] 1, ﬁ@ﬁ@%ki@é(({(l?tegib%ﬁ-gHgH% 7.42 (d, |3
= Xam de S, Y )

2. 531 (0 Lo o] G B et TN [ 4 0,63 (1. J =61t 1] B 42
(dd, J =[824 B[Sl‘«ﬂlyar(dﬂiﬁéﬂ}&)sﬁlﬁn qnyls)@se(tzyhls 5Hz91ﬁ) (§W= ZH5168. 3 }3&%’0 J
= 1.1 H| [(4 liz ﬁj phenyl ) sul |nyI - 2- 05 8H) d,
J = oxof1- [ 8Nclty GESY%B%PH‘;H 5 He, 112 8134-’528(rm912)—|)3 313.[15 (s

pheny! ] - 1, 2- HijaudoR et} Besxo3 ﬂ{a- 2381 %2.3310, 38 SREPOS 3 de

(trifluoromethyl)phenyl]-1,2- | 4H)
dihydropyridine-3-

carboxamide

28 | 1-(3-Cyanophenyl)-5-[(4- 69.80 (t,J=5.9Hz, 1H),8.96 (d,J = | 572.2 | SM5
cyanophenyl)sulfinyl]-6- 1.8 Hz, 1H), 8.34 (d, J = 5.8 Hz, 1H),
methyl-N-{[5- 8.24 (dd,J=8.2,2.2 Hz, 1H), 8.13 -
(methylsulfonyl)pyridin-2- 8.04 (m, 4H), 7.92 - 7.81 (m, 4H),
yllmethyl}-2-0x0-1,2- 7.53 (d, J = 8.3 Hz, 1H), 4.57 (m, 2H),
dihydropyridine-3- 3.28 (s, 3H), 3.28 (s, 3H)
carboxamide

29 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.21 (s, 1H), 8.32(d, /= 1.7 Hz, 1H), |504.1 | SM21
N-(2-methoxyethyl)-6- 8.24 - 7.78 (m, 8H), 3.46 - 3.30 (m,
methyl-2-oxo-1-[3- 4H), 3.19 (s, 3H), 2.35 (s, 3H)

(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-

carboxamide

30 | 5-[(4-Cyanophenyl)sulfinyl]- |9.27 (t,J = 5.4 Hz, 1H), 8.33 d,J= 518.5 | SM22
N-(2-hydroxy-2- 1.5 Hz, 1H), 8.10 (d, J = 8.6 Hz, 2H),
methylpropyl)-6-methyl-2- 8.02 (s, 1H), 7.98 - 7.78 (m, 6H), 3.21
0x0-1-[3-(trifluoromethyl)- - 3.14 (m, 2H), 2.34 (s, 3H), 1.04 (s,

phenyl]-1,2-dihydropyridine- | 3H), 1.02 (s, 3H)

3-carboxamide




34 6- Met hyl

“N-[4- 9.64 (t,

J

(met hyl sul fonyl ) benzyl]-2- 8.04 -

0Xx0- 1- [ 3-wWonrnddaeessanet hyl ) -
phenyl]-5-{[4- 2.37 (s,
-1, 2-di hydropyri di ne-3 - car boxam de

Hz,
3H)

= 6.1 He,
7.77 (m 10H),

2H),

8.37 (s, 1H),
7.49 (d,

1H),
4.53 (m 2H),

657.0 SML
J = 8.2

3. 15 PCF/SEZddp/000328
(trifluoromethyl)phenyl] sulfa nyl}
W;2006/ 098684 PCT/ SE2006/ 000328 47

35 5-{[4- (Acetyl am no) phenyl]- 10.26 (s, 1H), 9.68 (t, J= 6.0 Hz, I H,
646.1 SML sulfinyl} -6-methyl-N-[4- 8.46 (d, J = 2.9 Hz, | H), 8.01 (s,
1H), ~'| 2= 1T 98 A0y =1 HD——— 78877
oxo. 1- [ 31 Ce I b DA PRI | 83861, 7 56 ot D A B a7 | ogg | Sh
ghenylb] -1, 2dcll6h:y1d1ﬁ19p)wr[l4d| gg , gd, JJ 6.9814, 1H, 8.8H|d, 2,14%%47 }({im E)i) 62%‘-.315
-car boxqm de (s , 2.
gl-\/l[l(4éEt rwréﬁéﬁ?ﬁ*ﬁ?ﬁg}ﬁﬁgfﬁb%s 793;dJ%719F21? TEDHY 898 74% (d, J =[617.1
- e y =
(met !yl syl fonyl )blg[ﬁzg/l ]u 2- % Hz, % ,1@)7.7%@@ 7. %24%1%2%4)547. 61
o>ﬁo- 1|- ][ 34 (t2r |iﬂﬁﬁaqﬂbhﬁtdﬂ¥ckep}(rxiﬂ$e} =(dgl, Z &4, QHHZ§21‘11§3(-1’6 (Eélﬁili)i),( r2n -
phenyl]-1, 2-dli r [l dl ne- , S, , 2.
3- car boxam de ‘}d{‘db E‘Xl .6 Hz, 2H), %%é?&l) J =0.7 Hz, 3H, (1.19 (t J 3
7.6 Hz, 3B) B4-Melifs 4uoropheny|)59|gt7|pyl=16 T 2 11Hl) 7
(d, 3 < §07. 3 et Jr];%t hyl - N-[ 4 4 ﬁoﬁzbéHéfg‘%y(‘rJ’ h@ﬂz, SN
(et lhyl[g I(Iongdleﬂbéﬁlﬂ}ﬂb’l)smﬁnﬂ] 973[4(-dH 23 HzS'IHL 8—&14%51!1—])1) 73198@1 j—?q -
oxo-1-[3{(tri - 3
phenyl ]-1, 2- dlhfl'} g‘?’%g@?ﬁ’éjbﬁzﬁ% 36%@17(’ 3H)’3{§9 B %9?@“( ggl)’gkﬁg& car bgxam d¢g
oxo-1-[3-(trifluoromethyl)- (dd, J=6.5,1.7 Hz, 2H), 7.50 (d, J =
phenyl]-1,2-dihydropyridine- | 8.2 Hz, 2H), 7.42 (d, J = 8.5 Hz, 2H),
3-carboxamide 4.54 (m, 2H), 3.15 (s, 3H), 2.37 (s,
3H), 2.31 (d, J = 0.5 Hz, 3H)

33 | 6-Methyl-N-[4- 9.63 (t,J = 6.1 Hz, 1H), 8.42 (dd, J= | 634.0 | SMI
(methylsulfonyl)benzyl]-5- 9.0,0.9 Hz, 2H), 8.35(d, /= 1.1 Hz,
[(4-nitrophenyl)sulfinyl]-2- 1H), 8.05 - 7.77 (m, 8H), 7.49 (d, J =
oxo-1-[3-(trifluoromethyl)- 8.4 Hz, 2H), 4.52 (m, 2H), 3.15 (s,
phenyl]-1,2-dihydropyridine- | 3H), 2.38 (s, 3H)
3-carboxamide

34 | 6-Methyl-N-[4- 9.64 (t,J = 6.1 Hz, 1H), 8.37 (s, 1H), | 657.0 | SM1

(methylsulfonyl)benzyl]-2-
ox0-1-[3-(trifluoromethyl)-
phenyl]-5-{[4-
(trifluoromethyl)phenyl]sulfi
nyl}-1,2-dihydropyridine-3-

carboxamide

8.04 - 7.77 (m, 10H), 7.49 (d, J = 8.2
Hz, 2H), 4.53 (m, 2H), 3.15 (s, 3H),
2.37 (s, 3H)




38 5-[(4-Cyanophenyl )sulfinyl]- 9.90 (t, J =5.6 Hz, 1H), 8.96 (d, J =
561.1 SMb 6-nethyl-1-(3- 1.7 Hz, 1H), 8.31 (s, | H), 8.24 (dd, J

met hyl phewpl2peddosds4[ 5- = 8.2, 2.3 Hz, 1H), 8.09 (dd, J PC&/SBE2006/000328

(et hyl sul fonyl )pyridin-2- 1.2 Hz, 2H), 7.90 (dd, J = 8.4, 1.4 Hz,

yl ] methyl }-2-oxo0-1,2- 2H), 7.57 - 7.45,m 2H), 7.37 (d, J = _

di hydropyridine-3- 7.7 Hz, 1H), 7.28 - 7.21 (m 2H), 4.67 carboxam de (d, J
= 4.4 Hz, 2H), 3.28 (s, 3H), 2.38 (s, 3H, 2.38 (s, 3H WD 2006/ 098684

o Ll

O AT T S T T o it

8.10 (d, |J Euﬂinbﬂz}r&a’l'd}lgfl]\([ét’-l fl uasqwahm:)z@wgaymg g,oz(s 3}94 - 7.7 (m
6H), 3.23 (dcd J = i di ng 2.35 (s,
3H), car boxclmna@%utfens(libenayl}ﬂ? 2| 103 (&= 4D Bz (D), msoﬁo?éhenynsum nyl ]|-

9.01 (d, |J = (d, S
N, g hel hyl _g’ﬁg)}g@(ﬁﬂ'@ofﬁgﬁ , kﬁlm_@ﬁo 3:63:q; %%%(7 Hegt: 75004 471 |2
(trifluonomet Iphél)}p]?é,ﬂydil]lydko@ari(ﬁmhdflJ§\<Ii_=J4:SIEEZ 28D 4.52(mB 215 3. 13I-I)5 st 11
di hyd d - 3- -pboxam de . , ,
8. 40 Egp)gl Igg“’f‘%@x%ar f) uoropheny( gﬁ?f%%%/ﬁd}falf{@ ﬁé} 299 .| 8.04 |- 7.72
(m 6H), |7.53 nethyl-2-oxo0-1-[3- 3%2 , 3.24 (m 2H), 2.3Q0 (d,
(trifluonanetihyl)phenyl]-1,2- J = SH) 104(t J = 7.12 Hz,

di hydr opyBbdi| Ad{8-Eil8#)hcoph)ddfuati-de 968 (67K 81 Fz)a ) ghengd, )I&ul flig1gl] -| SMO02
I(—|(zj: iH):, 4.8.40} m%tﬁ%lgi\f% > ( 3 % 52 4??751%% ﬂﬁo@i 8#@%6%% n?apﬁﬁ{ie 1’r 12 t \;’f 43' c
(m 2H), (2.7% (Iheﬂly&uffmﬁzlfoeh%d]—z- 6.5 Hz, 1H), 7.89 - 7.76 (m, 4H), 7.61
0x0-1-[3-(trifluoromethyl)- (d, J = 8.2 Hz, 2H), 7.53 - 7.41 (m,
phenyl]-1,2-dihydropyridine- | 4H), 4.54 (m, 2H), 3.15 (s, 3H), 2.68
3-carboxamide (q,J=7.6Hz, 2H),2.31 (d,J = 0.7
Hz, 3H), 1.19 (t, J = 7.6 Hz, 3H)

37 | 5-[(4-Fluorophenyl)sulfinyl]- | 9.67 (t,J = 6.0 Hz, 1H), 8.42 (d, J = 607.3 | SM1
6-methyl-N-[4- 1.4 Hz, 1H), 8.01 (d, J = 6.9 Hz, 1H),
(methylsulfonyl)benzyl]-2- 7.93(d,J="17.1Hz, 1H), 7.89 - 7.73
0x0-1-[3~(trifluoromethyl)- (m, 6H), 7.54 - 7.43 (m, 4H), 4.23 (m,
phenyl]-1,2-dihydropyridine- | 2H), 3.16 (s, 3H), 2.32 (s, 3H)
3-carboxamide

38 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.90 (t,J = 5.6 Hz, 1H), 8.96 (d, J = 561.1 | SM5

6-methyl-1-(3- 1.7 Hz, 1H), 8.31 (s, 1H), 8.24 (dd, J
methylphenyl)-N-{[5- =8.2,2.3 Hz, 1H), 8.09 (dd, J = 8.5,
(methylsulfonyDpyridin-2- 1.2 Hz, 2H), 7.90 (dd, J = 8.4, 1.4 Hz,
yljmethyl}-2-0x0-1,2- 2H), 7.57 - 7.45 (m, 2H), 7.37 (d, J =
dihydropyridine-3- 7.7Hz, 1H), 7.28 - 7.21 (m, 2H), 4.67
carboxamide (d, J =4.4 Hz, 2H), 3.28 (s, 3H), 2.38

(s, 3H), 2.38 (s, 3H)




di hydropyridi ne-3- 3H), 2.31 (s, 3H) carboxam de 43

5-[ (4-Bronophenyl )sul finyl]- 9.01 (q, J = 4.6 Hz, 1H), 8.36 (d, J = 515. 2,
SM24 N, 6wOizomsidegds42- oxo- 1-[3- 2.5 Hz, 1H), 7.99 (d, J pcd/s20ds/0008kY, 513.2
(trifluoromnethyl)phenyl]-1,2- 7.93 (d, J = 7.6 Hz, 1H), 7.88 - 7.76

di hydropyridine-3- (m 4H), 7.65 (d, J,z 8.5 Hz, 2H), 2.74 carboxam de (d,
J =4.2 H, 3H), 2.31 (s, 3H Exanple §4

5 [ (4-Cyanophenyl ) sul fi nyl]-N-(2-hydroxyethyl)-6-nethyl-2-o0oxo- | - f 3-

(trifl uorpmethybrpheny—12—dt-hydrgpyridine-3-eathoxamgde—STroaixtt
SR Pk s gt arstinemmon s R A e e ke Rz i
(trifluorlomet Wlar}l?flgiﬂﬂétﬂﬁyllz-gx@'l ydt oyis dines 3o c@inonyl pig ogpl d (SM23, 25
my, 0.054 WD|20067/ 098684 PCT/ SEZ006/ 000328~ 49 rmol ) and HA (21 ng, 0.096
mol ) i n [NVP | (trifioyometbyirtanl]dtdran8104a He(ng, Hg3.23 (ddd2 /ol )| and Ol PEA
(0.12 myl). |The reaction, was heat g, i I GO o tg 50 ¢ for 10
m n. The [crud éﬂygﬁ?’%’ﬂlﬁ&w s then pjrgtl)flmga%;fh&a;{?r%i&(%ﬁ{fol umm usi rng a
gradi ent |of Jeeferahidel €/ wat er. Freene (duy ng 1@ Rended the tit|l e conpound
(1 ng, 4% 3 IH NVR (400 MHz, DMSO.d6): 6 11 84 (s 1H) 8 42 (s - 1H)
8.25 (s, |B0) | 58 Thieroplenyl)sliayliy | 99LNd, /=det Ha, 1H), 836 (& J&, [440,3.7. 9424,
J = 8.9 Hz, 1H). ) 1=28.0 Hz, 7(d, Jomn B 3 He , 5.09
(t, J =94 s fﬁ“?‘g‘ﬁl%i?xg 4347 #'Ozl%—%_’?m@i g D2 472?1)4? 2.93
(s, 3H); |APCI|(iviblustametdP0oHenyA]2- | (D) JEXQSHIESIBR2.8D (H3HThe fal | ow ng
conmpoundy werje_synt hesi sed usi ng an anal ogous nethod to that described far
Exanpl e 44. BADYGHRYEEHE-IH NMR mz SM 45 5-[ (4- Cyanophenyl ) slul finyl |-
9.09 (s, |1H),| BitiBakflie J = 9.5 Hz, | 500.1 SM25
41 | N-Ethyl-5-[(4- 9.12(t,J=54Hz, 1H),840(d,J= | 467.3 |SM23
fluorophenyl)sulfinyl]-6- 1.9 Hz, 1H), 8.04 - 7.72 (m, 6H), 7.53
methyl-2-oxo-1-[3- - 7.43 (m, 2H), 3.24 (m, 2H), 2.30 (d,
(trifluoromethyl)phenyl]-1,2- | J=0.7 Hz, 3H), 1.04 (t,J = 7.2 Hz,
dihydropyridine-3- 3H)
carboxamide
42 | 5-[(4-Fluorophenyl)sulfinyl]- | 9.02 (d,J =4.4 Hz, 1H), 8.39 (d,J = |453.2 |SM24
N,6-dimethyl-2-0x0-1-[3- 3.0 Hz, 1H), 8.03 - 7.73 (m, 6H), 7.52
(trifluoromethyl)phenyl]-1,2- | - 7.43 (m, 2H), 2.75 (d, J = 4.4 Hz,
dihydropyridine-3- 3H), 2.31 (s, 3H)
carboxamide
43 | 5-[(4-Bromophenyl)sulfinyl]- | 9.01 (g, J = 4.6 Hz, 1H), 8.36 (d,J = | 515.2, | SM24
N,6-dimethyl-2-0x0-1-[3- 2.5 Hz, 1H), 7.99 (d, J = 4.4 Hz, 1H), |513.2
(trifluoromethyl)phenyl]-1,2- | 7.93 (d, J = 7.6 Hz, 1H), 7.88 - 7.76
dihydropyridine-3- (m, 4H), 7.65 (d, J = 8.5 Hz, 2H), 2.74
carboxamide (d, J=4.2 Hz, 3H), 2.31 (s, 3H)
Example 44

5-[(4-CyanophenyDsulfinyl]-N-(2-hydroxyethyl)-6-methyl-2-0x0-1-[3-

(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide

5 To a mixture of 5-[(4-cyanophenyl)sulfinyl]-6-methyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxylic acid (SM25, 25 mg, 0.056



N- (cycl opropyl nethyl)-6- 1H), 7.88 - 7.76 (m 6H), 7.51 (t, J =
nmet hyl - 2-oxo-1-[3- 2.1 Hz, 1H), 7.44 (t, J = 6.8 Hz, 1H),

(trifl uorwoabésydoyehenyl ]-1,2- 3.22 (ddd, J = 7.1, 5.5, 2C8/SHz0068b{328

di hydropyridine-3- 2.41 (d, J = 10.1 Hz, 3H), 1.00 - 0.91 carboxam de (m
1H), 0.47 (dt, J = 7.8, 5.0 Hz, 2H), Qgl9 (dd, J = 14.7, 1.3 Hz, 2H) 46
N- Met hyl - 2-oxo-5- 9.08 (g, J = 5.0 Hz, fH), 8.78 (d, J = 421.0 SM26
(phenyl sulfinyl)- 1 -[3- 2.6 Hz, 1 8.26 (d, J = 2.6 Hz,

. H,
i hycir opy PR HESERE(o! sy BosS ol P s uidla sudncl BB apee (1
3. 2 10048 modolyad BIHEA (G Q1P 00ERBER4 2P CTL SEAO0BIADBATeai 67

N- (Cyanonet hyl )-5-[ (4- 9. t, JJ= 5.8 Hz, 1H), 8.34 (s, 1H), 485.0 SWe5
cyanopheny j& rfli0ryin} The ciwdg gomppounyl wasghan pyrificsign angXigpra C8codpmn using a

ET £ |h1¥: ucz)r ?rég—eﬁty({f%ﬁﬁtéﬁ}ﬁ]?k%ﬁ 4F%%§€(6811’(y§n]g %f%‘rfd%% t{ﬁ%g F%gé??%?nﬁie(-lé? g’c4z;/|9)box am de

2901 Evp P AR TE MBS ). 51 84 L app s Dy 0 ¥R, 11 8874 2 =
yl)ethyl] S.Q-HEQH?;J%%- ﬁwr—’ts.slﬁ), 2H§,-71Q) (M7 =358, @H?Z%.SQ(?’DJ=%:(9§Z, 1H),
[3-(trifluoronethyl)p e%yl éd, = 5.1 Hz, CHj, 7.89 (m 1H), .
1, 2- di hyd7-8pya.i/di né-12z, 1H)4AD0Y &, /214 Hz, 88),@30 J4.24 n,721z 3.781l, / =da¥ Haxani de

2.35 (s, -:44- Cyanophenyl )sul finyl]- 9.24 (t, J = 5.6 Hz, 1H), 8.32
(t, J = 5%%?’%493“9%}5&;(2-hydroxypropy|)-6- 1.7 Hz, | H, 8.12 - 8.08 (m

2H), meth - 1- d, J = 4.8 Hz, 1H), 7.96 - 7.80
(tH?ifﬁor%%f’ﬁ@%%é‘%@ﬁ[%@:((m 5H), 4.77 - ?73 (m 1H), 3.68 -

10

Examples 45 to 55

The following compounds were synthesised using an analogous method to that described

for Example 44.

Ex. | Compound "H NMR m/z SM
45 | 5-[(4-CyanophenyDsulfinyl]- | 9.09 (s, 1H), 8.66 (d, J = 9.5 Hz, 500.1 | SM25
N-(cyclopropylmethyl)-6- 1H), 7.88 - 7.76 (m, 6H), 7.51 (t,J = '
methyl-2-oxo0-1-[3- 2.1 Hz, 1H), 7.44 (t,J = 6.8 Hz, 1H),
(trifluvoromethyl)phenyl]-1,2- | 3.22 (ddd, J = 7.1, 5.5, 1.8 Hz, 2H),
dihydropyridine-3- 241 (d,J=10.1 Hz, 3H), 1.00 - 0.91

carboxamide (m, 1H), 0.47 (dt, J = 7.8, 5.0 Hz,
2H), 0.19 (dd, J = 14.7, 1.3 Hz, 2H)

46 | N-Methyl-2-0x0-5- 9.08 (q,J=5.0Hz, 1H),8.78 (d,J = | 421.0 | SM26
(phenylsulfinyl)-1-[3- 2.6 Hz, 1H), 8.26 (d, J = 2.6 Hz,
(trifluoromethyl)phenyl}-1,2- | 1H), 8.10 (s, 1H), 7.97 - 7.89 (m,
dihydropyridine-3- 2H), 7.86 - 7.72 (m, 3H), 7.66 - 7.53
carboxamide (m, 3H), 2.76 (d, J = 4.8 Hz, 3H)




di hydropyridine-3- 3.62 (m 1H), 3.13 - 3.01 (m 1H), carboxamde 2.35 (s,
3H), 0.99 (dd, J =6.2, 2.0 Hz, 3H 50 5-[(4-Cyanophenyl)sulfinyl]- 9.16
(t, J = w0 2bim/098ddy, 8. 30 (d, J = 559.1 SM5 6- et hyl - RcCAEpw6/000328 N- 4-
2.6 Hz, 1H), 8.10 (dd, J 8.5 1.5 erthyI) 2-0x0-1-[3- Hz, 2H), 8.01 (m
1H), 7.95 (d, J = (trlfluoronethyl)ph%yl] ,2- 7.6 Hz, 1H), 7.91 - 7.80
(m 4H), di hydropyr|d| ne-3- 3.49 (t, J =4.5 Hz 4H), 3.34 (m car boxam de
2H), 2.38 - 2.32 (m 9H) 51 5-1(4- Q/anophenyl)sulflnyl] 9. 30 (s 1H), 8. 67

d, J = 73” JLO- N—2=thryd 4. 2
o' 3y |0 JOEIGRBORGTY DETRat ot - bYo) (g ot 1 1544 (y 140 Ffssso; zwzs
7.40 ox9-1-[3 K&ﬂdph&ﬂ WRtERE M ) - mnzdﬂ)J %1692(21) éoz 37Q328 , 2H)
phenyl ] -1, 2- di hydr opyri di ne- 3.61 2H) , 1 °(d = 7 Hz,

3- car boxam de mtl}yl-ZiomlB—l 30 (m GH)WWQGGQMQ%BHZFEW SE2006/ 000328 |51

52 5-[(4-Cya ) 8.65 (d, J = 12.6 Hz,| 460.
SMR5 [§\I,E-Q/di {rg{%ﬁﬁ]ﬁ%j&&ffﬂ p}?%fgﬁ‘ ‘11% 33635, 3t o (m(3H) 7.79 (m

G hytr opyri di ﬁﬁiy?@??w“k% 78t Ii—l;:) 0 0 aa S T8 s boxalni de 4.3
Hz,y3H), 2. 47 cpigoxaide7 '8 1z, 3H) b3 5-[ (4- Cyanophenyl )sul finyl]- 9.35 (g,
1H), 8. 66 i L 6
s O oTE 5J[<"éﬁ5%”‘$ (e @?Rﬂ’\fﬂi 50014 11, S 457 @@g& P23 |-
7.7 Wz, 1H), gzr-(lfz{-umdemmhyl)phewyn]Hza,,lH),m@led(Jt 2218 1, 1), 395

di h r i di AT 28 baxani de
(m 10 (2 2A 5D Cmptyl posvonty | Th).felResde spdtzatgn, 757 | ©H PP

[3-(trifluoromethyDphenyl]- | (d,J = 5.1 Hz, 6H), 7.89 (m, 1H),

1,2-dihydropyridine-3- 7.40 (s, 2H), 2.85 (t, J = 6.7 Hz, 2H),
carboxamide 2.35 (s, 3H)
49 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.24 (t,J = 5.6 Hz, 1H), 8.32 (t,J = | 504.1 | SM25
N-(2-hydroxypropyl)-6- 1.7 Hz, 1H), 8.12 - 8.08 (m, 2H),
methyl-2-oxo0-1-[3- 8.00 (d, J = 4.8 Hz, 1H), 7.96 - 7.80
(trifluoromethyl)phenyl]-1,2- | (m, SH), 4.77 - 4.73 (m, 1H), 3.68 -
dihydropyridine-3- 3.62 (m, 1H), 3.13 - 3.01 (m, 1H),
carboxamide 2.35(s,3H),0.99 (dd,J=6.2,2.0
Hz, 3H)

50 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.16 (t,J = 2.0 Hz, 1H), 8.30 (d, /= | 559.1 | SM25
6-methyl-N-(2-morpholin-4- | 2.6 Hz, 1H), 8.10 (dd, J=8.5,1.5

ylethyl)-2-0x0-1-[3- Hz, 2H), 8.01 (m, 1H), 7.95 (d, J =
(trifluoromethyl)phenyl]-1,2- | 7.6 Hz, 1H), 7.91 - 7.80 (m, 4H),
dihydropyridine-3- 3.49 (t,J =4.5 Hz, 4H), 3.34 (m,
carboxamide 2H), 2.38 - 2.32 (m, 9H)

51 | 5-[(4-Cyanophenyl)sulfinyl}- | 9.30 (s, 1H), 8.67 (d,J = 17.3 Hz, 518.1 | SM25
N-(2-hydroxy-1,1- 1H), 7.87 (dd, J = 8.4, 4.2 Hz, 3H),

dimethylethyl)-6-methyl-2- 7.49 (d, J = 10.1 Hz, 1H), 7.45 - 7.40
0x0-1-[3-(trifluoromethyl)- (m, 2H), 3.60 (d, J = 10.8 Hz, 2H),
phenyl]-1,2-dihydropyridine- | 3.61 (s, 2H), 2.41 (d, J = 6.7 Hz,
3-carboxamide 3H), 1.32 - 1.30 (m, 6H)




54 5-[(4-Cyanophenyl)sulfinyl]- 9.15 (t,1H), 8.30 (d, J = 2.0 Hz, 1H),
571.1 SM5 6-nethyl -2-oxo-N-[3-(2- 8.10 (d, J = 7.2 Hz, 2H), 8. 01 (d, J =
oxopyr r olwainedioogdsypr opyl 1-1- 4.7 Hz, 1H), 7.95 - 7.81 @Eou/SEk)os/000328
[3-(trifluoronethyl)phenyl]- 3.31 - 323(m 3H), 3.19 - 3.11 (m

1, 2-di hydropyridine-3- 3H), 2.35 (s, 3F), 2.14 (t, J = 8.1 Hz, carboxanide
2H), 1.86 (g, J = 7.5 Hz, 2H), 1.61 (q, J:6.9 Hz, 2 55

5-[(4- Cyanophenyl)sul finyl]- 9.19 (t, J = 5.4 Hz, 1H), 8.33 - 8.31 518.0

S ol (2 0 e o AV T G T N e Y PR TR
(1r 1) uoroed hyb hanyld ple2:152 34 (), 24978408, m) 739 usli hyldr opyr|i di ne-{3-
car boxamjde hyl -

ul fonyl ) {N-{[ 5tr(ﬂv@tm¢tbyiblﬂmnyﬂ] )1;%” B 7qu «%w 8 HlzoXH), 7-423-
(trifluoronet he Jl- 2-di hydr ppyr it 33 From tjhe

reaction {usi rgﬁ%}aﬁ lr‘i1 at eri al \/E[ J_ V\g%g 11&2&:@(@5‘#%3 ’isol at €d, t hg
title sulfor @amﬁarﬁi@o i sol ated ( 321311)2 3D 2996, 09:86&4-1{’@131)CE2006/ 000324
52 'H NVRR(399 99 MHz DMBO-dB) 6 9 (t,J =56 H Q9 ( =

1
2.0 Hz, 18P, | S8(4€yeropheryl)suifirpil-( ¢ a,351sﬂ9,&,662d3/ﬁ,25m,, 8. ¥ 1 sf, SMRf |

196 (0 13 - 9ol oo it iy iy, e L3 = o el

Hz, 6H), |2. 3C)nﬁeihyl33'ﬁ)xo 5.[APCl - V5 m} zm 54y} 7% 1 (M) 7.7 IExamp) es |57 to (64 The

foll owi ng sulff one conpounds were i ated fraomthe preV| ously descr|i bed
reactiong yi| éirdiuegemethyliphendddelng ﬁé%wf—o&ﬂ&éz dBpbdhie; pr epar ed
anal ogously YQfptaiRhRink®s- 10 1H), 3.51 - 3.47 (m, 1H), 3.34 - 3.28

carboxamide (m, 1H), 2.42 (d,J = 7.3 Hz, 3H),

1.18 (d, /= 6.3 Hz, 3H)
54 | 5-[(4-Cyanophenyl)sulfinyl}- | 9.15 (t,1H), 8.30 (d,J =2.0 Hz, 1H), | 571.1 | SM25
6-methyl-2-oxo-N-[3-(2- 8.10(d,/J=72Hz,2H),801(d, /=
oxopyrrolidin-1-yDpropyl]-1- | 4.7 Hz, 1H), 7.95 - 7.81 (m, 5H),
[3-(trifluoromethyl)phenyl]- | 3.31 -3.23 (m, 3H), 3.19 - 3.11 (m,
1,2-dihydropyridine-3- 3H), 2.35 (s, 3H), 2.14 (t,J = 8.1 Hz,
carboxamide 2H), 1.86 (g, J = 7.5 Hz, 2H), 1.61
(q,J = 6.9 Hz, 2H)

55 | 5-[(4-Cyanophenyl)sulfinyl]- [ 9.19 (t,J = 5.4 Hz, 1H), 8.33 - 8.31 | 518.0 | SM25
N-(2-methoxypropyl)-6- (m, 1H), 8.13 - 7.78 (m, 8H), 3.48 -
methyl-2-ox0-1-[3- 3.31 (m, 2H), 3.29 - 3.11 (m, 4H),
(trifluoromethyl)phenyl]-1,2- | 2.34 (s, 3H), 1.00 (m, 3H)
dihydropyridine-3-

carboxamide

Example 56
6-Methyl-5-(methylsulfonvl)-N- {[5-(methylsulfonyDpyridin-2-ylJmethyl}-2-0x0-1-[3-

(irifluoromethyl)phenyll-1.2-dihydropyridine-3-carboxamide

s From the reaction using starting material SM5 in which Example 7 was isolated, the title

sulfone was also isolated (8 mg).



. Compound 1H NVMR mlz SM 57 2-Oxo-N-[3-(2-oxopyrrolidin- 9.17 (t, J =
Hz, 1H), 8.83 (d, J =548.1 SM 1-yl)propyl]-5- 2.9 Hz, 1H), 8.50 (d,
2.9 HxO 20@/dossyl sul fonyl)-1-[3- 1H), 8.06 (m 3H), PCIBELG0s/000328 9. 1
i fluoronethyl)phenyl]-1,2- Hz, 2H), 781(t, J =8.0 Hz, 1H),
ydropyridine-3- 7.74 (t, J —74Hz2 7.67 (t, J = carboxamde 7.6
, 2H), 329(tJ:70Hz g(q J = 6.5 Hz, 2H), 316(tJ:
gHz, 2.16 (t, J = 81Hz 87(qU|ntetJ-75Hz
4

5 o S Py %MS?%%B%?%W i °%%ﬂ*ﬁ58(2 o,

2H) 7 - 88 7(9@3&114) %2374(d§ J (stzr I2f3IH@r1cm)es loyl(é nmrry% idu& 78. }Zz HeT), BBY (t, 7. 77
ig i di ne-3- 7. % d, J =7.6 He,
car boxamfd%7i9l-1)12 1 )8@8(@1 J1=H)3 0112,3@1)(%57@4)7’\7\@) Aiod 9‘8@%@ =5.6 Hz,

PCT/ SE20 0 5 am no) phenyl ]- 10.42 (s, 1H), 9.63
(t, 209, 22&%@672 i@rﬁ%@u??’é@y?@ 6-methyl -N-[4- 1H), 8.91 (s, | H),
7.97 (s, 7 | sul fonyl)benzyl]-2- 7.72 (m 9H), 7.54 (d,
8.3 H(z5 ’%R(d;ll%s[lg/-%(zgrl'?luor nmethyl)- 2H), 4.59 (d, J = 6.2 Hz, 2H), 3.17
phenyl] 1, 2-di hydropyridine- (s, 3H), 2.22 (s, 3H), 2.08 (s, 3H)
3-carboxam de 60 5-[(4-Ethylphenyl)sulfonyl]- 9.62 (t, J = 6.1 Hz, 1H),
8.91 (s, Exanples$3.td 64ML  6- et hyl - N-[4 7.98 (s, 1H), 7.92 - 7.75 (m 7H),

t hyl be - 7.5
E,)r{g 1y[ g%l(hte&nﬁ?\%jl&ggHﬁ?#ﬁo)mpwgs ‘5?’()6 1s<§at&g]fr€gxl_ﬁ1§ P66V§‘§'1 gllde(sgnbejﬁegctlons
phenyl | - Yieldidp byl pspdrdiiniSsul foxifle dampdidids, 8r @#8pdred adit)goudly20 Exthmplk H.

10

Ex
5.8
J =
(tr
di h
Hz
6.
1.
1

J

Ex. | Compound "H NMR m/z SM
57 | 2-Oxo-N-[3-(2-oxopyrrolidin- | 9.17 (t,J = 5.8 Hz, 1H), 8.83 (d,J = | 548.1 | SM2
1-yDpropyl}-5- 2.9 Hz, 1H), 8.50 (d, J = 2.9 Hz,
(phenylsulfonyl)-1-[3- 1H), 8.06 (m, 3H), 7.91 (t,J=09.1
(triffuoromethyl)phenyl}-1,2- | Hz, 2H), 7.81 (t, J = 8.0 Hz, 1H),
dihydropyridine-3- 7.74 (t,J =7.4Hz, 1H), 7.67 (t,J =
carboxamide 7.6 Hz, 2H), 3.29 (t, J = 7.0 Hz, 2H),

3.23(q,J=6.5Hz, 2H), 3.16 (t,J =
6.8 Hz, 2H), 2.16 (t, J = 8.1 Hz, 2H),
1.87 (quintet, J = 7.5 Hz, 2H), 1.64
(quintet, J = 6.9 Hz, 2H)

58 | 5-[(4-Cyanophenyl)sulfonyl]- | 9.25 (s, 1H), 8.70 (s, 1H), 8.06 (d,J | 492.1 | SM7

N,6-dimethyl-2-0x0-1-[3- = 8.6 Hz, 2H), 7.87 (dd, J = 14.6,
(trifluoromethyl)phenyl]-1,2- | 8.2 Hz, 3H), 7.77 (t, J = 7.9 Hz, 1H),
dihydropyridine-3- 7.44 (s, 1H), 7.37 (d, J = 7.6 Hz,

carboxamide 1H), 5.83 (s, 1H), 2.36 (s, 3H)




3-carboxam de 7.5 Hz, 3H) 61 5-[(4-Cyanophenyl)sul fonyl]-
= 4.5 Hz, 476.0 SM24 N, 6-di net hyl
8.6 Hz, 2D, 2006/88684(trifluoronethyl)phenyl]-1,2-

8.92 (d,

J

9.2

-2-0x0-1-[3- 1H),
(dd, JreTrkB20d6/080338 Hz,

2 (s,

1H),

8.07 (d, J

3H), 7.76 (t, J dihydropyridine-3- = 7.9 Hz, 1H), 7.43 (s, 1H), 7.36 (d,
carboxamde J = 8.0 Hz, 1H), 2.95 (d, §3: 5.0 Hz, 3H), 2.37 (s, 3H 62
5-[ (4- Cyanophenyl )sul fonyl]- 9.24 (d, = 6.0 Hz, 2H), 8.07 (d, J =534.1
SM2 N (2-hydroxy-1, 1- 8.4 Hz, 2H) , 787(dd J :150 82
dllTEthy| t'y:)-r‘-l th 3H) T \ J_rl),
s B BT e e T SO e g ey oot [
phenyl ] -1, 2- g Isﬁhf@!r[ﬂ tmélthpleN-[lH) 31ﬁ§ (g, (sJ1H 6’ 927 (siza 2 o2 2 35
3-carboxgm de (s 5 (d, J
N-[ (3- Cydl opH dwthww amdbheazy1§254 t7721m69fﬂ) 71 (d =830z 1H), 7.98 496.
SMR7  yl)|nmet | -16aN . 7 ( 1H),
(et hyl syl for%M) L [3"@1{?%‘{&{)%1&11%&)86 _%H)’ e %S(éi I?iz 6]%%2 2%)% [
(trifluorlonet fpylbﬁ}p]le;lydlhydroﬁyncﬁne? 3(s 11-]1),,2 B @43](1}5) 2. 018-03 3H) 56 (d,
di hydr opyri dijne- 3- J=6, 2H), 8. (s, 3H) 2.38 (s, carjpoxamni|de 3H)
1.98-1.91 (m 31@4}’ O"@H’Q@QO 93 (m ZH), 0.73-0.68 (m 2H) WO 2006/ 098684
PCT/ SE20 O0G328 = - I giT ) 10} T 4 J- :
T O gy By U B YRR U e e, S WP T s T8
(dd, J =8. 2,| 62méthokn-[4-[ 3- Hz, 1H)7.98(83H)d7l92J 7758n8,7H), 7 Hz,
(trifluorlomet{hyl enyl -1, 2-_1H), 7.?5- 7, 88 L 1.82 |(t, J |-
di hydr opyri di Réﬁégp%ﬁen}-‘&‘%enﬂﬂ%ﬁ. r4-5¢a,7-4 @1@.}&%,&'{3@7& B%Xaln’i de 1H), 2
(d, J = 4.8 Hhgxo3Hs. (tdfiddkokSihyBt) | Hz, 2H), 3.17 (s, 3H), 2.71 (q, J =

phenyl]-1,2-dihydropyridine- | 7.7 Hz, 2H), 2.23 (s, 3H), 1.20 (t,J =

3-carboxamide 7.5 Hz, 3H)

61 [ 5-[(4-Cyanophenyl)sulfonyl]- | 9.22 (s, 1H), 8.92 (d, J = 4.5 Hz, 476.0 | SM24
N,6-dimethyl-2-0x0-1-[3- 1H), 8.07 (d, J = 8.6 Hz, 2H), 7.86
(trifluoromethyl)phenyl]-1,2- | (dd, J = 13.0, 8.3 Hz, 3H), 7.76 (t,J
dihydropyridine-3- =7.9 Hz, 1H), 7.43 (s, 1H), 7.36 (d,
carboxamide J=28.0Hz, 1H),2.95(d, J = 5.0 Hz,

3H), 2.37 (s, 3H)

62 | 5-[(4-Cyanophenyl)sulfonyl]- | 9.24 (d, J = 6.0 Hz, 2H), 8.07 (d,J = | 534.1 | SM22
N-(2-hydroxy-1,1- 8.4 Hz, 2H), 7.87 (dd, J = 15.0, 8.2
dimethylethyl)-6-methyl-2- Hz, 3H), 7.77 (t,J = 8.0 Hz, 1H),
0x0-1-[3-(trifluoromethyl)- 7.43 (s, 1H), 7.36 (d, J = 7.4 Hz,
phenyl]-1,2-dihydropyridine- | 1H), 3.66 (d, J = 6.2 Hz, 2H), 2.35
3-carboxamide (s, 3H), 1.35 (d, /= 1.2 Hz, 6H)

63 | N-[(3-Cyclopropylisoxazol-5- | 9.54 (t, /=6.1, 1H), 8.78 (s, 1H), 7.98 | 496.0 | SM27

yDmethyl]-6-methyl-5-
(methylsulfonyl)-2-oxo0-1-[3-
(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-

carboxamide

(s, 1H), 7.95 (d, J = 7.8 Hz, 1H),
7.86 (t, J=7.8 Hz, 1H), 7.79 (d,
J=7.8, 1H), 6.04 (s, 1H), 4.56 (d,
J=6.2 Hz, 2H), 3.29 (s, 3H), 2.38 (s,
3H), 1.98-1.91 (m, 1H), 0.99-0.93

(m, 2H), 0.73-0.68 (m, 2H)

|81



Exanpl e 65 6- Met hs[ 4- (net hyl sul fonyl ) benzyl ] -2-o0x0-1-[3

-(trifluoronethyl)phenyll-5-({4-
sul fi nyl )wo,28eattiobgsdr opyr i di ne- 3- car boxam de

nmol ),

tributyl stannyl
were m xed in acetonitrile and stirred gvernlght

and evaporated and the residue was di ssol ved in DVF (4 nl).

5-1 odo- 6-

nmet hyl -

|an\l| \ ho

N- [ 4-

_I\II ]

1 ro

s f(trimethylsilyl)ethynyll phenyl
4- Br onobenzemsiEkioelod3is7 ng,
chloride (325 ng) and potassium carbonate (0.5 @)
The m xture was filtered

=]

1

/T i

(et hyl s

di ne-3 106ar éﬂ%&?&@§@§§§5¥

oy 4B R

n cr owave re okoil-[a&t 150 C for

R SR B R

yhomesl fide 15

bis(tri-t
degassed|b

partitioned

evapor at ¢
afford th
per oxi de |(
to 50 C f
HPLC, to

pd t
lesld{

OI’

LRy

a 35% aq.

@mﬁDNMHMhereupon t he
yi elld 5-[ (4-bronophenyl)su
(et hyl syl f oyl ) benzyl ] - 2- oxo- 1-[ 3}

I\U.l.

i ng ma

L) dRkngHb UM

argon thfough

15

sol ut

(I JRERER VPRI TR

for hen h

A0Sl B P

L i on) was addéd and the ni

niIs&@rSé #ad =4 Bt 8d).ard |
| ]-6-methyl-N-J[4-

t ri 11 uoromnet hyl ) phenyl ] -

ég§(mnH)I) Wz;e(dadﬁedg 2 'th M xt ur 4
niln,. lHDhé 3Béédthi o8. 3mU>27tH|Z,e Vas

MOHA B0 ved, Un= 10482, (2 ) .

1, 2-dih

D
eat ed

ill t ered
by HH
Hy
xture
urifig

Xvi24
. Was
in a

and

PLC to
dr ogel
heat e(
d on 4

—

ydr op

ri

di ne-3- carboxam de (60 ng). 20
5-[ (4- Bronmophenyl ) sul finyl]-6-nmethyl -N-[4-(nethyl sul fonyl)benzyl]-2-o0xo0-1-[
3- (trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de (180 ng) and

DABCO (9Gg,, re dissolved in DVF (10 m). Ethynyl (trinmethyl)silane
(0.10 m) foll owed by bis(tri-tert- butylphosphoranyl)palIadlum
(40 no) . samtaaleld

stlrredf

tha\cm @nethylxtlivmyverszy(}0 - Bﬂ@(ﬁ#(@gﬁﬁﬂm odth S

“The organi c

¥eld the title
1H),
Hz,

2H),

phase “was

conpound - : ' @1hH
5 gg l(Jd 45 ﬁgorﬁ@enzen@tﬂ\lwalﬁi%% Q%erb@gﬁganﬁg]) ch@or&ieeéﬁ h}g% dn(i:g&a i
1H), 7. 89:arbo?1a‘r2',(0{5rg) wﬁfg ml)?edng acethlgﬂe enq strrgd ovegnlgh‘r4§he( @1xtgrej7v® fgthzgd

4.61 - an e(/n%orgtkg ancig the res(lglie Wr@ dlssolveé ng f)’Mlg'(_Q tnl): S%dé %—mgth?ll LN-[4-
(methylsulfonyl)benzyl]-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
10 carboxamide, starting material SM1 (590 mg) and bis(tri-z-butylphosphine)palladium (25
mg) were added. The mixture was degassed by bubbling argon through for 2 min, and was
then heated in a microwave reactor at 150 °C for 15 min. The reaction mixture was
partitioned between EtOAc and brine. The organic phase was filtered and evaporated to
give a brown residue that was further purified by HPLC to afford the sulfide. The sulfide
15 was dissolved in HOAc (2 ml). Hydrogen peroxide (0.5 ml of a 35% aq. solution) was
added and the mixture heated to 50 °C for 30 min, whereupon the mixture was injected and
purified on a HPLC, to yield 5—[(4-brdmophenyl)sulﬁny1]-6-methyl~N—[4~
(methylsulfonyl)benzyl]-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxamide (60 mg).
20
5-[(4-Bromophenyl)sulfinyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (180 mg) and DABCO (90
mg) were dissolved in DMF (10 ml). Ethynyl(trimethyl)silane (0.10 ml) was added

followed by bis(tri-zerz-butylphosphoranyl)palladium (40 mg). The reaction mixture was



APCl - M5 nfz: 685.3. Exanple 66

5-1(4- Et hynyl phenyl )sul finyl]-6-nmethyl-N-[4-(nmeth

| sul f onylwbenaydokes2- oxo-1-13- 10 PCT/SE2006/000328
(trifluoromethyl)phenyll-1,2-di hydropyri di ne-3-car boxam de

5-[ (4-Bronophenyl ) sul finyl]-6-nmethyl - Nsg4- (net hyl sul fonyl ) benzyl ] _
-2-0x0-1-[3- (trifluoronethyl)phenyl]-1, 2-di hydropyridi ne-3-car boxam de,
internedi ate prepared in Exanple 65, (1.68 g, 2.5 nmol) and DABCO (1.4 g,

12.5 | ki j b R (4L hyl)silane (0.80
m ) nan SR T %\%gd%glsp%@% @ﬁgﬁﬂ%@‘%ﬁ%&%ﬁ%ﬁﬁ%ﬁ W um ( 100
ng, 0.2 mvepiratedhed theaesidonpurifiddibye NG to vietd thd ltiidb c?ﬁlgoﬁlc{j ((53 @aanddt hen

d [ r eci_pi e ol | ected an ried an
ot er b NE B 6 STt G e ab el S0 ol e 6. Gt myt Ry i
(et hyl su.6o@y )-bsoaw, 1ug-00@aly £3:4 ty! frrporsomet i ANy HE - o-dsl s, 4m),
[(trlrreth_)/lsHyI)eth nyl I'phenyl} . . . .
sul iyl )749 @adi=h§'-ar1{v¥p9H i fle= 845 Gmp2hla i Ide(s, 3, 8.33(s,rBAT)e0 2dl(s, WaB; di ssol ved
in MeCOH (A}’LQC- lg/nzd6g§;1§si um fluoride (0.5 g) was added. After 10 mn the
reaction mxture was diluted with EtOAc (30 m) and filtered through silica

(20 g). The solvent was renoved and the residue purified by HPLC to give

the title conpound (475 ng). 'H NVR (399.99 MHz, DVBO-d6) 6 9.65 (t, J =
6.0 Hz, %@(d, J=1.9 H, 1H), 25 8.01 (s, 1H), 7.93 (d, J = 7.3
- d =

Hz, 12? ,6 52':! @—%.tﬁﬁng[%}%_n%n ] 1-N-[4-

mz: 613.(Biﬂdﬁkﬁhethv%mﬂ]d,Ziaihgﬂrowrlidine-?a—carboxamide ] eth ) ph Tsul
6- Met hyl - - t hyl sul )b - 2- 0X0-5- ] 4- enyl et hyn phenyl ] su
inll }Y1-5%%'%(%%?1?%@%{?%16%%5%4\4[4%1,112%#51&‘#8%&{)%?&3{1%&9:k,—ﬁ?rbox ani de WD
2006/ 09868¢ I :  Jine_2. e i . .

oL 4 Bt Ry o o L i MRy dine & egbopamide ftermediats propared i 5 o0 1
-[3- (tr iE%/qanil@ ofrtet(h§$ pphemyhol) andDABGQK by 1215 menah earddixsoiveddn (BYAND| e

86, O1 My rT%1)1 Eg@?[(ﬁrge%ﬁ%%ﬁé&%dﬁ%b B a3 PIRIZGRS tidirir, ) were m xed

in DVF (
15 butylphosphoranyl)palladium (100 mg, 0.2 mmol). The reaction mixture was stirred at 50

H: APCI - VB

°C for 3h and then poured onto crushed ice. The precipitate was collected and dried and
further purified by column chromatography to provide 6-methyl-N-[4-
(methylsulfonyl)benzyl]-2-oxo-1-[3-(trifluoromethyl)phenyl]-5-({4-
[(trimethylsilyl)ethynylJphenyl} sulfinyl)-1,2-dihydropyridine-3-carboxamide. This

20  material was dissolved in MeOH (30 ml) and caesium fluoride (0.5 g) was added. After 10
min the reaction mixture was diluted with EtOAc (30 ml) and filtered through silica (20 g).
The solvent was removed and the residue purified by HPLC to give the title compound
(475 mg).
"H NMR (399.99 MHz, DMSO-dg) 6 9.65 (t, J = 6.0 Hz, 1H), 8.38 (d, J = 1.9 Hz, 1H),

25 8.01(s, 1H), 7.93(d, /= 7.3 Hz, 1H), 7.89 - 7.77 (m, 4H), 7.74 - 7.68 (m, 4H), 7.50 (d, J
= 8.1 Hz, 2H), 4.61 - 4.46 (m, 2H), 4.42 (s, 1H), 3.15 (s, 3H), 2.33 (s, 3H);

APCL-MS w/z: 613.3 (MH ),

Example 67
30 6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-{[4-(phenylethynyl)phenyl]sulfinyl}-1-

[3-(trifluoromethyDphenvl]-1.2-dihydropyridine-3-carboxamide




tert-butyl phosphoranyl)pall adium (25 ng) was added and the m xture stirred
at 50 Cfor 2 s h, then filtered through silica (2 g). Evaporation of the
sol vent s wOhooai@sksan oi ly residue that was purified bypHPISE2d06/00i32€ t he
title conpound (15 ng). 'H NWR (399.99 MHz, DMSO- d6) 6 9.66 (t, J = 5.9 Hz,
1H), 8.39 (d, J = 2.1 Hz, 1H), 8.03 (s4 H) 7.94 (d, J = 7.3 Hz, 1H),
7.89 - 7.73 (m 7H) 7.63 - 7.55 (m 3H) 7.53 - 7.41 (m 5H), 4.54 (dd, J
= 14.1, 6.0 Hz, 3.15 (s, 3H), 2.35 (s, 3H); 10 APCI-M5 niz: 689.1
(|VH+)

- Met hs| ﬁ%‘é@{,@@}%ﬁﬂl%‘ékg Rt ety iselfonybeneddl-2-qsor s ny 1 ) sul £1 ny

| l-1-[3 (tr(ﬂudrémunhygﬁmnwll):zlh&iwfdpyﬂadﬁxecﬂ -bartispite (H-pemple 6ardiaxgro.de  is
The title corrpoun ocedure anal ogous to that described in

Exanpl e 67mo mﬁm@gw 199) ﬂlmzodqlm@%é? 1 1) Were(ltﬂlxesl 1 DiyII (3l). Bgftri-g. 39

( g] jH)_ %‘Pﬁ ﬁﬁl%horagylg&pé&uﬁ?k m]gg g@a% %lged %nd_th% h‘%xt%e stt%%d’at 50 8§ fcer
523 37 Hfs,S Zi*)he_n@%a’ﬁic\(P%ﬁugﬁ sﬂlc&@ g) Eilaﬁoﬂon Bﬂlle s@lvéﬁs éggrd%h'l)an oili ré2dues 3H)

5-[ (5- q/athwwmﬁrﬁwébym&ﬁhamhﬁmtb cem?éw@(lb'zn&(o 1-[3-(trifluoronethyl)
phenyl | -1 Izpﬂi ) am

-1 odo- N, |ma{%?éi (%].')%gb]%f% C)fs:?) b‘r]gﬁsefgﬁlyf H?ie8n1§/9| “I_I 22 (lehdedpyrl di ne
- 3 car bc&@ﬁ*r(sdéH]i SZI\@M(d 3 =01.9Hzi hH)jﬁy89aclat73)(m1?H{) &.631505n), s 7deégdsded
with arg tho e Synt.h . 1998, 28, 3219-3233)
(5.0 9), Sllz_lpa‘thﬁ fégﬁlé}@éﬂ% #ﬁ%gxlé % 2'3533(5’ > copper (1) i odide
(0.35 9g) ssion and the mxture was heated to refl ux
over ni°ght‘y‘\€(fﬁ]g]é&d‘§?zgghgli\% cooling to RT, the nixture was 30 filtered
through celite, the filtrate was concentrated and the residue was dissol ved

in DCM (500 mM) and washed with brine. The organics were dried (Na2SO4),
filtered Exadhpl62006/ 098684 PCT/ SE2006/ 000328 57 evaporated. The residue

nas Purt g RhadaP Pl e AR bt om0 S I4 rcpr vl Miphenylsulfinyl]-1[3-

(trifluoromethylphenyl]-1.2-dihydropyridine-3-carboxamide

15 The title compound was made by a procedure analogous to that described in Example 67.
'H NMR (399.99 MHz, DMSO-dg) § 9.66 (t, J = 5.9 Hz, 1H), 8.39 (d, J = 2.3 Hz, 1H),
8.02 (s, 1H), 7.93 (d, J = 7.1 Hz, 1H), 7.88 - 7.78 (m, 4H), 7.67 (d, J = 8.3 Hz, 2H), 7.60
(d,J =8.1Hz, 2H), 7.50 (d, J = 8.1 Hz, 2H), 4.53 (td, J = 14.9, 9.2 Hz, 2H), 3.15 (s, 3H),
2.32 (s, 3H), 2.07 (s, 3H);

20  APCI-MS m/z: 627.2 (MH ).

Example 69
5-[(5-Cyanopvyridin-2-yD)sulfinyl]-N.6-dimethyl-2-0x0-1-[3-(trifluoromethyDphenvll-1,2-

dihydropyridine-3-carboxamide

25 5-Todo-N,6-dimethyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxamide (SM24, 8.0 g) in dry acetonitrile (150 ml) was degassed with argon. 2,4-
Dimethoxybenzyl thiol (Synth. Commun. 1998, 28, 3219-3233) (5.0 g), ()-trans-1,2-

diaminocyclohexane (3.1 g) and copper(I) iodide (0.35 g) were added in succession and the

mixture was heated to reflux overnight under argon. After cooling to RT, the mixture was
30 filtered through celite, the filtrate was concentrated and the residue was dissolved in DCM

(500 ml) and washed with brine. The organics were dried (Na,SOy), filtered and



acetate 1:2:1 to 1:1:2 gradient) to yield

5-1(2, 4-di met hoxybenzyl )t hi o] - N, 6-di net hyl - 2- oxo-|

-[3- (tri fwoanenmsdsyl ) phenyl ] -1, 2-di hydropyri di ne- 3- car bexarsed®e @318 g). 'H
NVR (400 MHz, DMBSO-d6) 6 9.15 (q, J 4.8 Hz, 1H), 8.40 (s, 1H), 7.89 (d, J
=80 s Hz, 1H), 7.81 (t, J = 7 9 Hz —%H) 7 71 (s, 1H), 7.58 (d, J = 7.8
Hz, 1H), 6.86 (d, J = 8.3 Hz, g = 2.3 Hz, 1H), 6.46 (dd, J =
8.2, 2.4 Hz, 1H), 3.86 (s, 2H), 3 73 (s 3H) 3.73 (s, 3H), 2.79 (d, J =
4.8 Hz, 3 1. S, . . APCl - n,z: 493.1 1f) .

5-[(2, 4- ﬁ%qrﬁtséaﬁ%rrfﬁ% WF‘%]’“W%S%% %Pé?fﬁwgapbﬁiw 2{ 3OV PR B ¥ et hy! ) phen
yl'l -1, 2-acd@tedi:-Pryds cmyz gﬁuﬂ:ﬁt)?co ?Mcbsug@m dﬁne(tﬁm@bgﬂ o}jNEBS& egdylizn dry
1, 2-di chl or oet hane (40 , trifluoroacetic acid was added and the

m xture \&s- %@aﬁ@ﬂu@r@m&}’ﬂ)@he@%l Ardypstdropsiislined e éarmﬂ@ (&\}aﬁbr at ed and

ghﬁgrzggsgw& rretﬁg’l oxoG)?%gﬁpﬁ?gg%%ﬁ’hygggh r§1§9 2 d| ydropyr|

di ne- s3- qad, bw,samﬁet a& ’a9 Wi 1H) goili @, 1), GI58was/ umHznlﬁyb%qd,eh# &3 eps
Wi t hout furt her icatio

15 APCl -NS mlz: 343, 1 (I\%ei
5 Ner capti NEB. 69 REDHYT 2515507 606k Vit F0ot-6 568 HE y?0, 3.73 5
-1, 2-di hyﬁ{ 03))753%'3@8 2379 (arjboggzgzp&%gﬁ(ﬁpeg g)g nd 6-chloronicotinonitrile

(277 ny fe takKen’i'n di éxane (650 ng) was added and the

resul t| ngqp@P(Mgﬁ/iA@§3 sl gd under argon at 40 C 20 overnight. The
reaction mxture was corcentrated, dissolved in DCM (100 n) and washed

wi th bri rep2ihpinsik elfﬁzleS] Nre-aeheﬂgla@%)l -[triflebrtheand)pheapiat ed. The
residue was purifi !%pHPLC to yiel

5- [ ( 5L0cyah1afsimsmdhnez3wya raide (-8 2y mies disyelved Byxdsy 1,3-dichlorocthane (40 ml),

trifl H NVR
(LT oA Gl 25 Iy AN Sl S RUGEAIR o3
8.37 25 Iﬁﬁturé wly evapotated ald] thdn rep8atbdly 2e-Eviporated Hjth ethyd dcetae (3 x I§I)),m17tc93 (d,
J=17.6 H, 7. t, = 7. ) , (.7 d .J = 8. H, 7.49
(dd, 3= 98 5 by N gidiheByb g ofer -3 withdpomgind Dalgi 1t Ttbromigibho - v
m z: 445 3ledBltamide 2 i@ﬁlt@dﬁﬂpﬁﬂﬂéh Wa@ ugéd’lh)shﬂéeaherh' sBps iibiurther0x0- 1- [ 3
-(trifluoronethyl)phenyl]-1,2- hydr opyri di'ne- car boxam de (500 ny)

was takerpuiificatesti c acid (6 n ) hydr ogen

APCI-MS m/z: 343.1 (MH ).
5-Mercapto-N,6-dimethyl-2-0x0-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxamide (690 mg) and 6-chloronicotinonitrile (277 mg) were taken in dioxane (30 ml),
Cs,CO5 (650 mg) was added and the resulting mixture was stirred under argon at 40 °C

20 overnight. The reaction mixture was concentrated, dissolved in DCM (100 ml) and washed
with brine. The organics were dried (Na;SOa), filtered and evaporated. The residue was
purified by HPLC to yield 5-[(5-cyanopyridin-2-yl)thio]-N,6-dimethyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (530 mg).
'H NMR (400 MHz, DMSO-de) 8 9.14 (q, J = 4.8 Hz, 1H), 8.87 (d, / = 1.4 Hz, 1H), 8.37

25 (s, 1H), 8.17 (dd, J=8.5,2.1 Hz, 1H), 7.99 (s, 1H), 7.93 (d, J = 7.6 Hz, 1H), 7.85 (t, J =
7.8 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.49 (dd, J = 8.5, 0.7 Hz, 1H), 2.79 (d, J = 4.8 Hz,
3H), 2.15 (s, 3H).
APCI-MS m/z: 445.1 (MH ).
5-[(5-Cyanopyridin-2-yl)thio]-N,6-dimethyl-2-oxo-1-[3~(trifluoromethyl)phenyl]-1,2-

30  dihydropyridine-3-carboxamide (500 mg) was taken in acetic acid (6 ml), hydrogen



WD 2006/ 098684 PCT/ SE2006/ 000328 58 peroxide (33% 1.5 m) was added and
the m xture was stirred at 50 C. After 2 h the reaction m xture was

chr omat ogwepbh@hgdd?LC) to yield the title sul foxide (37pcmgE200ébbdskdR (400
MHz, DMSO-d6) 6 9.12 (ddd, J =7.1, 1.7, 0.4 Hz, 1H), 8.98 (d, J = 2.7 Hz,
1H), 8.67 (dd, J =8.1, 1.6 Hz, 1H), 842 (d, J = 6.9 Hz, 1H), 8.24 (dtd, J
=8.2, 1.0, 0.1 5 Hz, 1H), 8.01 - 7.712°(m 4H), 2.74 (d, J = 4.8 Hz, 3H),
235(d J=11Hz, 3H, APCI-M5s mz: 461.1 (MH). Exanples 70 to 76 The

foll t.h t hat
toscri bedPSeg °§%3“’/E>92§m?)3 U] ARl RRRARes 036 Rt 3 ke hyf‘
9.07 - 8. R4cttdA m&dre v@s%ﬁroﬁ%&éphed‘%ﬁ@L@) td f’i@fdmﬂa Gas barydo @65%@? | -

2.1 Hz, -(trifluoronethyl)phen , 828

1 ;
(s, 1H) E)IWI%MOQJMH%DMSQ de)- &P ﬁ%(ﬂd@p}’r—l @ilnl.3,0. H-Iﬂz 1H{),,8 B ((dZJ 277HZ (m

: [’(5 chi Or%lpgﬁr lhﬁ%'g)gloégﬁ%“ﬁﬂgﬁzgﬁ'lj _Qéﬁ)au_ﬂz&?gl'%tgd? 36, () é)ng) 1

yl ) sul §i npk] 1N, 8:0di-rvetihyd, 425), 2:74(c8J£4;8 HzaHJ)H) 358d4f4=¢d HzJ 3H)8 1471.9
oxo-1-[3-(trifluoronethyl)- Hz, 1H), 8.30 (dd, 8.3,

phenyl ] - 1APCOHME aVnp@pi i1diMiE-). 1H), 8.07 (dd, J 8 4, 1. 3 Hz 1H)
3-carboxamde 8.01 - 7.72 (m 4H), 2.75 (d, J 4.8 Hz, 3H), 2.33 (d, J =
0.9 Hz, 3H) 72 5-[(5-Bronopyridin-2- 9.00 (s, 1H), 8.82 (dd, J = 4.7, 2.0

515.9," yL)sulfinyl]:N 6-dimethyl-2- Hz, 1H), 8.46 - 8.40 (m 2H), 8.03 -
513.9 oxg—aiﬂ%%iw uoronethyl)- 7.72 (m 5H), 2.75 (d, J 4.8 Hz,
phenyl ] - 1TRe i1yl dihdewerRHynthdsistd sthg adtinaRpead 1%%@8’%@@121@531@9&1’ 098634

PCT/ SE2006/ 000328
10 for Example 69.

Ex. | Compound 'H NMR m/z
70 | 6-({2-Methyl-5- 9.07 - 8.96 (m, 2H), 8.53 (dd, J = 479.0
(methylcarbamoyl)-6-0ox0-1- | 8.1, 2.1 Hz, 1H), 8.43 (d, J = 6.7 Hz,
[3-(trifluoromethyl)phenyl]- | 1H), 8.28 (s, 1H), 8.15 (d, J = 8.1

1,6-dihydropyridin-3- Hz, 1H), 8.02 - 7.73 (m, 5H), 2.74
yl}sulfinylnicotinamide (d, J =4.8 Hz, 3H), 2.36 (s, 3H)

71 | 5-[(5-Chloropyridin-2- 9.00 (s,J =2.1 Hz, 1H), 8.76 (dd, J | 499.9,
yDsulfinyl]-N,6-dimethyl-2- | =4.8,2.1 Hz, 1H), 8.44 (d,J = 8.1 471.9

ox0-~1-[3-(trifluoromethyl)- Hz, 1H), 8.30 (dd, J = 8.3, 1.8 Hz,
phenyl]-1,2-dihydropyridine- | 1H), 8.07 (dd, J = 8.4, 1.3 Hz, 1H),

3-carboxamide 8.01 - 7.72 (m, 4H), 2.75 (d, J = 4.8
Hz, 3H), 2.33 (d, J = 0.9 Hz, 3H)
72 | 5-[(5-Bromopyridin-2- 9.00 (s, 1H), 8.82 (dd, J = 4.7, 2.0 515.9,

yDsulfinyl]-N,6-dimethyl-2- | Hz, 1H), 8.46 - 8.40 (m, 2H), 8.03 - | 513.9
oxo-1-[3-(trifluoromethyl)- 7.72 (m, 5H), 2.75 (d, J = 4.8 Hz,
phenyl]-1,2-dihydropyridine- | 3H), 2.33 (s, 3H)

3-carboxamide




59 73 5-[(5-Cyanopyridin-2- 9.64 (t,
yl)sul finyl]-6-nmethyl-N-[4- 7.6,
(et hyl suwoangt/gobesazyl ]-2- 1.4 Hz,
0x0-1-[3-(trifluoronethyl)- 1H), 8.
3.

J = 8.2,
HWSE2006/000328
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phenyl ] -1, 2-di hydropyridine- 7.72 (m
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stirred qverr
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75 | 5-[(6- Bromopyrldazm-3-
yDsulfinyl]-N,6-dimethyl-2-
0x0-1-[3-(trifluoromethyl)-

phenyl]-1,2-dihydropyridine-

9.00 (q,J = 4.8 Hz, 1H), 8.51 (d, J =
6.9 Hz, 1H), 8.36 (d, J = 8.8 Iz,
1H), 8.19 (dd, J = 8.9, 1.0 Hz, 1H),
8.00 - 7.71 (m, 4H), 2.76 (d, J = 4.8

515.2,
517.1

3-carboxamide Hz, 3H), 2.33 (d, /= 1.6 Hz, 3H)

Example 76
5-[(6-Cyanopyridin-3-yl)sulfinyl]-&,6-dimethyl-2-ox0-1-[3-(trifluoromethyphenyl]-1.2-

dihvydropyridine-3-carboxamide

s A mixture of 5-mercapto-N,6-dimethyl-2-0x0-1-[3-(trifluoromethyl)phenyl}-1,2-
dihydropyridine-3-carboxamide, intermediate described in Example 69, (690 mg), 5-
chloropyridine-2-carbonitrile (277 mg) and ()-frans-1,2-diaminocyclohexane (118 mg) in
dry acetonitrile (10 ml) was degassed with argon. Copper (I) iodide (95 mg) was added and
the mixture was stirred overnight at 82 °C. The mixture was cooled to RT, filtered through
10 celite, the filtrate was concentrated, the residue was dissolved in DCM (100 ml) and
washed with brine. The organics were dried (Na,SOy), filtered and evaporated. The residue
was purified by HPLC to yield 5-[(6-cyanopyridin-3-yl)thio]-V,6-dimethyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (328 mg).

APCI-MS m/z: 445.1 (MH ).



(trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de (328 np).

APClI - M5 niz: 445.1 (MH). WD 2006/ 098684 PCT/ SE2006/ 000328 60 To

5-[ (6- cyamopyea/dses43- yl ) t hi o] - N, 6- di net hyl - 2- oxo- 1- [ 3- ( PeirfSER@soosehy| ) phen
yl']1-1,2- dihydropyridi ne-3-carboxam de (325 ng) in acetic acid (6 m) was
added hydrogen peroxide (33% 1.5 m) gnd the resulting m xture was
stirred at 50 C. After 90 min the 5 reaction m xture was chronmat ographed
(HPLC) to yield title conmpound (218 ng). 1H NWR (400 MHz, DMSO d6) 5 8.97
(s, 2H), 8.40 (ddd, J = 7.8, 2.0, 0.4 Hz, 1H), 8.34 - 8.28 (m 2H), 8.01 -
7.78 (m 4H), 2.74 (dd, J = 4.8, 1.1 Hz, 3H), 2.34 (s, 3H; APCI-M5 m z:
461. 1 (Mt s- [(61@a561§51m|1rﬁ§-y7)?h1bﬁN7@dﬂiﬁ'&h}ﬁ@—b)@)ﬂdJﬂg(&iﬂﬁ@fﬁiﬂﬂ JyshieRyl$y B-hesi sed
usi ng an anal ogous nethod to that described for 6. Ex. Conpound

'H NVR nydihydropyzidiyes3-cythaganpide m?eﬁmg)ma@emac(lé (6 lwas zgidpé hydrpgen g 65 (d J
= 466.3 | f. Hz Hz,
1-[3-(tr |H?elf‘ti%ﬁ5 g?é/%glrfmﬂfg«?tth%reé@mg ?“’%Bre(‘?ﬁs %‘u‘iﬁew“?@g (‘éﬁe" o0 fhe

phenyls] - Jrea?ctféhhmﬁ@@wa@ @hraﬁiato@ra@hba gHﬁt@) to%qaa ti&l%,coﬁﬁgaun@(ﬂ@ﬁ@g)xam de 78
5- (1HI'm dazol - 2-yl sul finyl 1 (d 579.0
6- met hy| - K- V¥R 6100 Mz, D dé 508197 s72HD § 4R (dvlﬁh)J 7.8,2.0, 0.4 Hz, 1H), 8.34 -

oxo. P.y'[é‘%%é’{*%‘»@@?%%ihy ol g7f) 434 B v 3 T G R,

phenyl]-1 ggl@p“ (d, J 6.8 Hz, 3H) 3-carboxami de 15 Exanple
79 6-Meth A}lgcgh@lrret hy noysul fonyI | -N-[ 4- ( met hyl sul f onyl ) benzyl ] - 2- oxo- |
-13- (tri fI uor onet h~l ) phenyl | - 1, 2-di hydr opyri di ne- 3- car boxam de

10  Examples 77 to 78

The following compounds were synthesised using an analogous method to that described

for Example 76.
Ex. | Compound "H NMR m/z
77 | 5-[(5-Cyano-2-thienyl)- 9.03(q,/=4.8 Hz, 1H), 8.65 (d,J = | 466.3
sulfinyl]-V,6-dimethyl-2-oxo- | 0.9 Hz, 1H), 8.09 (d, J = 4.1 Hz,
1-[3-(trifluoromethyl)- 1H), 8.01 -7.70 (m, 5H), 2.79 (d, J =

phenyl]-1,2-dihydropyridine- | 4.6 Hz, 3H), 2.22 (s, 3H)
3-carboxamide
78 | 5-(1H-Imidazol-2-ylsulfinyl)- | 9.72 (t,J = 6.1 Hz, 1H), 8.83 (d,J = | 579.0
6-methyl-N-[4- ‘ 8.1 Hz, 1H), 8.01 - 7.70 (m, 7H),
(methylsulfonyl)benzyl]-2- 7.54 (d, J = 8.3 Hz, 2H), 7.31 (s,
ox0-1-[3-(trifluoromethyl)- 2H), 4.59 (m, 2H), 3.17 (s, 3H), 2.14
phenyl]-1,2-dihydropyridine- | (d, J = 6.8 Hz, 3H)

3-carboxamide

15 Example 79
6-Methvl-5-[(methylamino)sulfonyl]-N-[4-(methylsulfonyDbenzyl]-2-0x0-1-[3-

(trifluoromethyDphenyl]-1.2-dihydropyridine-3-carboxamide

Benzyl thiol (124 mg) and tributylstannyl chloride (325 mg) were mixed in acetonitrile

(50 ml) and stirred overnight, whereupon the mixture was filtered through a short column



Benzyl thiol (124 ng) and tributylstannyl chloride (325 ng) were mxed in
acetonitrile (50 m) and stirred overni ght, whereupon the m xture was
filtered wbnowghs@4short col unm WO 2006/ 098684 PCT/ SE2006mR80@28800364. Of
silica which was washed with DCM Evaporation of the solvents afforded an
oily residue which was dissolved in (4 mM): 5-1odo-6-nethyl-N]J4-

(met hyl sul fonyl ) benzyl ] -2-o0x0-1-[3-(trifluoronethyl)phenyl]-1, 2-di hydropyri
di ne- 3- car boxam' de starti ng material SM1 (590 ng) was added, followed by

FA TR SR e R L R T i

a mecr Owgidﬁ@ﬁ’ﬁicﬁrWdSQlléhéQ/e@lrf DMHE @f)N5-loddNe-nfic@RGIN-pR M xture was
partitioned between Et OAc and brine. The obﬁanl c phase was filtered and

evapor at e@nethylsliongl)benssl] 12d07fcé§1[%hﬁfé1ﬂnﬁr@llﬁt sphsoylii2edihpgropridipeBal | i sati on
f 2- | } | ved HOA
(50 m . FoEREARde s pk bt S8 LI AL RASEUBN e BE PRI, cCgh The

sol utison Hwylpﬂosphﬂ).e)p'ﬁﬂadh&ﬁmeo ) €B% reatiing mideureargaRgiaed bylbiadsﬁftg a‘ﬁrgmough
for anoth 15 m n_and the reac§]| on mxture was freeze drie

2- met hy! - qugmhe(%?@%twy{ (amnbaA ERARAIEq Brfi rﬁ@rt}%‘feﬂswr)toé%x% f@f iin.
(trlfluorﬂ%tﬂ&io}mﬁmka} SRy RRYLd pur?’} SO o Q}u@rphg& e(gh'ch was

used in subsequent st eps hout urt ication. 5-({
[ 4- (et hyfilsaréd anldvabemnied td ardldm}oluianeh&duqizv}uo& voaspuiied by recrystalhsatlon from

wms i seotveaatel T Bkine o BB e e B A Sl et 10
the mext ugp W@%d@é’cﬁﬁﬁféﬂ&ﬁle%as bdﬁm&?ﬁﬁoﬁhcth& bBSlufi @S iod UnBUTH kdrskdiikcERLC t o

afford the title conpound (42 . 20 1H NWR (399.99 M1z, DVM5O-d6) 6 9.70
(t, J = ehloriue, arppy wag bbbl @thrqugh foganghqrd 5 mikyand the gactionzmixgire rﬁasesH) 7 54

50 e o isfly %eﬁﬁéeﬁ&ba%{%&#@@@éﬁbﬁ@%ﬂﬁig@%ﬁ? Bogtf s

The f ol | owiftgrromsiglyphitmyifer,6-dstyidt dpgsidaecs -usfongl aﬂom@m,g@mamh@d to that

descri bed : e
subsequent steps without further purification.

2-Methyl-5-({[4-(methylsulfonyl)benzyl]amino } carbonyl)-6-0x0-1-[3-
(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-sulfonyl chloride (40 mg) was dissolved in
a 2M solution of methylamine in THF (1 ml). After 10 min the mixture was evaporated to
dryness and the residue purified by HPLC to afford the title compound (42 mg).

20 "HNMR (399.99 MHz, DMSO-dg) 6 9.70 (t, J = 6.1 Hz, 1H), 8.75 (s, 1H), 8.03 (s, 1H),
7.95 - 7.75 (m, 6H), 7.54 (d, J = 8.4 Hz, 2H), 4.59 (d, J = 6.1 Hz, 2H), 3.17 (s, 3H), 2.52
(d, J=5.0 Hz, 3H), 2.30 (s, 3H);

APCI-MS m/z: 558.1 (MH ).

25 Examples 80 to 85

The following compounds were synthesised using an analogous method to that described

for Example 79.

Ex. | Compound 'H NMR m/z




for Exanple 79. Ex. Conpound H NVMR ml z WO 2006/ 098684 PCT/ SE2006/ 000328 62
80 5-(Anilinosul fonyl)-6- 10.51 (s, 1H), 9.62 (t, J = 6.0 Hz, 1H), 620.1
met hyl - NW@-20&/008684s, 1H), 7.98 - 7.77 (m 5H), 7.72 PCT/SE2006/000328

(et hyl sul fonyl ) benzyl]-2- (d, J =76Hz 1H), 7.53 (d, J = 8.1
0x0-1-[3-(trifluoronethyl)- Hz, 7632 (t, J =8.0 Hz, 2H), 7.16

phenyl] -1, 2-di hydropyri di ne- - 7 10 (m 3H), 4.56 (d, J = 6.0 Hz,

3-car boxam de 2H), 3.17 (s 3H) 2.18 (s, 3H) 81 6- I\/Ethyl N-[4 9.76 (s,

1H), 9. 70—+ } =5 67 5+ ’”.‘E*"‘"';S"I‘u berzv o—8—7 ,
H ST e 1T 1) Ch o
|

1H). 8. 26805 51199}11111’8’5‘%0@1)75‘75
Hz, 2H), 14. 5] Rewh @il ) am noj sul flogiyé sZH)(vd%Jﬁz@nOs 7722H),7 4. g_ro-z 3.89

(m oxoil-[ 3-(tr|fl uor oet hyl ) -
phenyl | - 1, 2- filthsttlyloplforydibeezyll-y  1110d) 7 =27.6 Bz $H),3H)3 @, Earbhoxari de 82

S e R ool b 5y o b 2 | £ 1310

[4- (net hyl su ? pgfmw&o@ndﬁrﬁr J. ’Fl@r(rﬂ; ﬂ; 439)(d, .3-—46'-)0Hz3 34 (m
ox0-1-[34(tr Iuororrethyl) 3l % 2.88 - 80 (mj 5H),
phenyl | -1, 2- jﬁmmoeswrdedu ne- 2 30 %H) |J|)7(3r Bd)‘ée{m% 83 6-(Met hyl|- N- 4-

10.05 (s, <1 HH—8-63 1i- 5-

1H), 7.998{3 6%@6@417}"3%“ 774 (m ’ﬂﬁ ?Hf”(e}“?rg’rﬂl ?#ZZHBQ pyﬁﬁlr%?iln- 7.52
J =284 %etﬁ?ﬁ)sulfgnﬁ)b%nﬁ}dPS J B8.73(y 1 Hyys. E@IS$MH§C8‘O’J—}7 25 O><O- 9.0, 2.8
1H), | 6. 82 1-[B-(trifluorone 56 (d,| J =

Hz, 2H), éf(%enqrphohrbﬁenyi ]-1, 2 @LRHy 66§'r(41d’-n§ 0 %12 21, 65&2 , 4H),| 3.51 -
(m |4H) ylethyl)amino]sulfonyl}-2- (d, J = 6.0 Hz, 2H), 4.07 - 3.89 (m,

ox0-1-[3-(trifluoromethyl)- 2H), 3.74 - 3.58 (m, 2H), 3.57 - 3.02
phenyl]-1,2-dihydropyridine- | (m, 11H), 2.32 (s, 3H)
3-carboxamide
82 | 5-{[(2-Cyanoethyl)(methyl)- | 9.65 (s, 1H), 8.72 (s, 1H), 7.98 - 7.73 | 611.1
amino]sulfonyl}-6-methyl-N- | (m, 6H), 7.54 (d, J = 7.3 Hz, 2H), 4.58
[4-(methylsulfonyl)benzyl]-2- | (d, J = 4.1 Hz, 2H), 3.40 - 3.34 (m,
ox0-1-[3-(trifluoromethyl)- 2H), 3.17 (s, 3H), 2.88 - 2.80 (m, 5H),
phenyl]-1,2-dihydropyridine- | 2.30 (s, 3H)

3-carboxamide
83 | 6-Methyl-N-[4- 10.05 (s, 1H), 9.64 (s, 1H), 8.63 (s, 706.1
(methylsulfonyl)benzyl]-5- 1H), 7.99 (s, 1H), 7.95 - 7.74 (m, 6H),
{[(6-morpholin-4-ylpyridin- | 7.52 (d, J = 8.4 Hz, 2H), 7.38 (dd, J =
3-ylamino]sulfonyl}-2-oxo- | 9.0, 2.8 Hz, 1H), 6.82 (d, J = 9.2 Hz,
1-[3-(trifluoromethyl)- 1H), 4.56 (d, J = 5.9 Hz, 2H), 3.66 (t,
phenyl]-1,2-dihydropyridine- |J = 5.0 Hz, 4H), 3.51 - 3.26 (m, 4H),
3-carboxamide 3.17 (s, 3H), 2.16 (s, 3H)

(o)

N—hl—|-\|




3-carboxam de 3.17 (s, 3H), 2.16 (s, 3H) WD 2006/ 098684 PCT/ SE2006/ 000328
63 84 6-Methyl-N-[4- 9.68 (t, J = 6.1 Hz, 1H), 8.66 (s, 1H), 614.1

(et hyl suwoangt/goesazyl ] -5- 8.03 (s, 1H), 7.98 - 7.80 (mpCHIHE2006/080528

(rmor phol i n-4-ylsul fonyl)-2- (d, J = 8.4 Hz, 2H), 4.58(d, J=6.1
ox0-1-[3-(trifluoronethyl)- Hz, 2H)

, 3:§§7 (t, J 4.5 Hz, 4H), 3.17
phenyl ] -1, 2-di hydropyri di ne- (s, 3H) 09 (dd, J = 14.1, 11.0 Hz,
3-carboxam de 4H), 2. 33 (s, 3H) 85 6-Methyl -N-[4- 10.88 (s, 1H), 9.62 (t, J

6.3 Hz,=H 6241 Frethy-sut-fo - (td, J
4.7, 1. 61\@?6’4[%\’ H’pyrlydl n- 3- . lé”( 6H) ,
yl am no) sul f g "(MJe%hylsuﬁi%n?{ﬂb&%ylj 50.4

=4

( .
8(0'3'1§s 31*}*1)5 7684@7 5%1)—7 54
(trifluorfoneth 1H), )
di hydr opyri di r(@maahoizmi)4-y13ulicmy(l)s2- 3HXd J= 84 Hd 21D, 4=58(d1 JHz61 car boxanj de 3H)

PP E Hon R R b G ERISDR. L F bz 200y 3.67 (6.7 = 4.5 Hz, 41D, 3.17

(trifluorjonet bﬂ)ﬂp@mydlhydroﬁylﬁlilﬁéLdr R BH)H.0®(d; s fonig.eEED 5
2- Met hyl - 5-({ rret hyI sul fonyl ) benzyl ] am no %car bonyl ) - 6- oxo-[L- [ 3-
(trifluorlonet|RysarpmaEnyds - 1, 6- di hyds %‘ 13-4 $e3H) sul fonyl chiorifde,

i nt di ' Ex FHE(5 ).
II nm g;rzrgl Ieagzsic %gﬁn%l{}}mgmahged g[rlgl ; ?gig(@gﬂr}i% 6%vﬁtéjmé’$ur é?%\i%is 6e2\|/1g1f52|1r)at ed
to dryness andoctiglsuefohgtsenpyl]-2f i ed 8lyg (5JRELD, 836 (att;ffﬁﬂdﬂlhEHzl,tle conpound
(22 ng). |10 I{H NMVR. (299. 946 Mz, O d6) 6 9.84 6,1 Hz, 1H)|, 8.85
(s, 1H), |7. 94 oxop-Epyridip3- 6H) 7. 5415&}7 (s, gH) 7 72%’ (Mm68y (4, 3 |- 6 1

Hz, 2H), 3. 16 £6.12 : m z:| 565. 1| (M
H) r%)(lag‘?m S%'%lrf?%ylg@ |\9at e“ i F 7812 7.4% 6, 3M); 7.&5’@1d,'y& z: (M) .

| s Prepar|ati g
(trifluoromethyl)phenyl]-1,2- | 13.0, 0.7 Hz, 1H), 4.56 (d, J = 6.1 Hz,

dihydropyridine-3- 2H), 3.17 (s, 3H), 2.28 (d, / = 6.4 Hz,
carboxamide 3H)
Example 86

2-Methyl-5-({[4-(methylsulfonyl)benzyl]amino} carbonyl)-6-oxo-1-[3-

(trifluoromethyl)phenyl]-1.6-dihydropyridine-3-sulfonic acid

5 2-Methyl-5-({[4-(methylsulfonyl)benzyl]amino} carbonyl)-6-oxo-1-[3-
(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-sulfonyl chloride, intermediate described
i Example 79, (60 mg) was dissolved in THF (5 ml). Imidazole (100 mg) was added and

after 10 min the mixture was evaporated to dryness and the residue purified by HPLC to
afford the title compound (22 mg).

10 "HNMR (299.946 MHz, DMSO-de) & 9.84 (t, J = 6.1 Hz, 1H), 8.85 (s, 1H), 7.96 - 7.67
(m, 6H), 7.54 (d, J = 8.4 Hz, 2H), 4.58 (d, J = 6.1 Hz, 2H), 3.16 (s, 3H), 2.28 (d, J = 6.2
Hz, 3H);

APCLMS m/z: 565.1 (MH ).

15 Preparation of Starting Materials

The starting materials for the Examples 1 to 86 are either commercially available or are

readily prepared by standard methods from known materials. For example, the following



The starting materials for the Exanples 1 to 86 are either comrercially
available or are readily prepared by standard nethods from known

mat er i al swoRoos/@sa@apl e, the foll owi ng WO 2006/ 098684 PCPCBRROMGHABEB28 64
reactions are illustrations, but not a limtation, of the preparation of
sone of the starting materials. Startifg material SML 5

5-1 o0do- 6- net hyl - N-[ 4- net hyl sul f onyl ) benzyl | - 2- oxo-1- 13- (trifl uoronet hyl)phe
nyl]-1,2- di hydropyri di ne- 3-carboxam de To an ice- cooI ed solution of

3(tr|fluor rreth 6 40 ) an et h in 60 m)
n acet o8t o o iEtion futinchadsfhaien" gt S plesiReb b S ub B Sfmirisar e
(63.6 g, mbeddlsnol) in acetone (50 m). After the addition (approx. 30

m nutes) stirring was 10 continued at RT overnight. The solvents were
removed and water (1200 m) was added. The resulting precipitate was
filtered §)[£1ftmg th LONY washed twice with water and then dried to afford
et hyl 3-oxXo=-3={T3-(trrrtuoronethyl)phenyl]al ni no} propanoate as yel | ow
powders ( 19%d9-6 &&%vl-]\lH (RN {188 Bor D bbAR/] - LoD%d-3)[ 3-(Griffuodaméthid)plsehyl] 1. 87 ( 1H,
s); 7.78 1H d);..7.46 1Ht; 15 7.39 (1H, d); 4.29 (2H, q); 3.50 (2H,
s); 1.35 L0 “dl ¢ 276.1 [MH+] . To a solution of ethyl

3- 3- ol
and sodi Bﬁ’%ﬁ"ﬁk&’.{’ﬁar ?@‘ﬁéﬂé@?@@w‘]ﬁmﬂdf‘}éﬂ{cﬁi@? 38509 0ich anduicfiiay el )
4- et hoxy(léOlmlaneamemrﬁ@((ﬁ()%'as(aﬂdé’&d@pwifsi ethrpl 3-chlbfd- é{oxbﬂ)repmbdtd(ﬁﬁﬁ g,the
ti | for 2 th | ed. \Nat 50 d
e TR RS 28 3nd G At The Fadl Sl frppre Py sl et he.

or ganiC sQnUeddatier 8ydrSeRY et @@deﬁtb@Jererx%ﬁl%%@ghdmvé&y(@o%ﬂ%% hddeled
(washed) with Et OAc. The water phases were acidified wth drochloric

aci d to phheesultiagpiseiptiaie Wﬁé|fdt@r@dofﬁrtwppghlﬁmswwacree\dlﬂawmmsd thent ered 25
of f, wash %g\% (agf 1\{? étﬁ%ll 3a9>go g O{be fi[r1ﬂ§8r 'iﬁ/e%hyqj &1 }allr(l)lﬂo}tp%pa%ogte%s yellow

hept ane/
6- met hylj }ﬂ)j\_ﬂﬂé@(ﬂOQ[éQQVd)] f I \l/J\A?r onet hyI )phenyl ]-1, 2-di hydropyri di ne- 3- car boxyl
ic aci

(HNl\/gR(399€9 MHz, CDClg) 8852 (lH s); 7.87 (1H, s); 7.78 (1H, d); 7.46 (1H, 1);

15 7.39 (1H, d); 4.29 (2H, q); 3.50 (2H, s); 1.35 (3H, 1);

—t

APCI-MS m/z: 276.1 [MH .

To a solution of ethyl 3-0x0-3-{[3-(trifluoromethyl)phenylJamino} propanoate (19.2 g, 70
mmol) and sodium methoxide (7.6 g, 140 mmol) in EtOH (250 ml) was added
20  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
and the mixture was stirred at RT 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
25 off, washed with water and dried. Recrystallisation twice from heptane/EtOAc (4:1)
afforded 6-methyl-2-oxo-1-[3-(trifluoromethyl)phenyl}-1,2-dihydropyridine-3-carboxylic
acid (12 g, 58%) as a white powder.
'H NMR (399.99 MHz, CDCls): 6 13.68 (1H, s); 8.54 (1H, d); 7.86 (1H, d); 7.79 (1H, t);
7.55 (1H, brs); 7.48 (1H, d); 6.58 (1H, d); 2.16 (3H, s);

% APCLI-MS m/z: 298.1 [MH 1.



1H NVR (399.99 MHz, CDC13): 8 13.68 (1H, s); 8.54 (1H, d); 7.86 (1H, d);
7.79 (1H, t); 7.55 (1H, brs); 7.48 (1H, d); 6.58 (1H, d); 2.16 (3H s); 30
APCI - M5 Wo:20@@886B4[ MH+] . WD 2006/ 098684 PCT/ SE2006/ 000328/SES@M6M0asR2Kt Ur e of
6- met hyl - 2- oxo-1-[3-(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3-
carboxylic acid (7.43 g, 25 mml), HATYs(10.5 g, 27.5 mmmol), HOAT (3.75 g,
27.5 mol) and DIPEA (14.2 m, 82.5 nmmol) in NWP (65 m) was reacted for 1
h, then 4- nethyl sul phonyl benzyl am ne hydrochl oride (5.8 g, 26 mmol) was

added. Af 1heast ur ed iptos stirred ice
water (1 &X%r@o%gl%ﬁa’az %%rfﬁgﬁ(t%ﬁ }\gﬁf@a?@'ﬁm& cfgqlem%% %m dified to
pH 3 wi t rcaghdxylic a@idi(?.48 (g,55Mnol)amﬂvswl(mﬁ@gzmmamt}mmq:% 7B, 275. The
precipitate ﬁ/as[jfllter of f hed with water and dried in vacuum

over ni ghtMmoRERAPIPEA (14 2iply 2 ﬁr%WPEtI‘QN(M% &RpemB wasgegcrgbior dh, then 4-

6- net hyl

> oxor 1. (eipfuBRbIb A L AML bPBIEMbLS (5.8 £ 26 mumol) was addsd. Afler b the 1o 1
%H8 yl\/(Rl |(4 30400 mzrelm,re @@@SJBWiy gouted Bifo gtﬂrbd-,d ibe W)iter 8l BD A ﬁdﬂwdeg)\zagsfo?ﬁliled( gﬂrdi g ) .
(2H, m; B %fé‘fe( §°) Waéza%%ﬁ%%m gﬂé)vvlﬂ%\"%rc 9t gﬂ ilwmi) SHITIRgPS Cogin

sol uti on fgf llﬁmtﬂi’é’dlplﬂté é«aé ARéRY baulvhanuiviBeRfikt lndzdriPﬁqnl/aI:@um gvernight,
(trifluoronethyl)phenyl]-1,2-di i hydr opyri di ne- 3- car boxam de (200 ng, 0. 43

mol ) i n Rogeckellisetisn dtom E@Mgmdi hgcﬂ’éﬁ%)acv@ﬁamethn&é\f Bld@ecthylsulfonyl)benzyl]-

trifl i.odosucci ni m de (97 ,
e R s e s L TS
hed W 'HNRRU NaHE®B 1 07dsiced
(Ra2S08) o ouanorarod Lo h ue The D camsard: Sop B TS (B D
(399. 99 N+E6 (1801 3)53 BHongs .44 A H, @1@49811901)(4168(1171 m)7 339 ((SziHs) d)lO (3H76
(2H, m; S750(2H d; 7.48 (1H, s); 7.40 (1H, d); 4.65 (2H, m; 3.03 (3H,
s); 2.32 Z’SH s); APCI-Ms mz: 591.0 [MH]. 25 Starting nmaterial SML was

used int f conpounds of Exanples: 3 ,4, 12, 13, 31, 32
, 33, 34, éﬁpw&}%hg%g [M%lgﬁ' 65 and 79.

15 To asolution of 6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo0-1-[3-

(trifluoromethyl)phenyl}-1,2-dihydropyridine-3-carboxamide (200 mg, 0.43 mmol) in

MeCN (1.5 ml) at RT and under argon, was added trifluoromethanesulfonic acid (1 ml)

followed by N-iodosuccinimide (97 mg, 0.43 mmol). After 45 min, the reaction mixture

was diluted with DCM, washed with aqueous NaHCOs, with aqueous NaS,04 and water,
20  dried (Na;SOy), and evaporated to give the title compound SM1 (200 mg).

"H NMR (399.99 MHz, CDCls): 8 9.85 (1H, brt); 8.90 (1H, d); 7.88 (2H, d); 7.76 (2H, m);

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 ].

25 Starting material SM1 was used in the synthesis of the compounds of Examples: 3 ,4, 12,
13, 31, 32,33, 34, 35, 36, 37, 59, 60, 65 and 79.

Starting materials SM2 to SM 27

The following compounds were synthesised using analogous methods to those described
30 for SMI.

Compound "H NMR m/z | SMin




Starting materials SM2 to SM 27 The fol |l owi ng conmpounds were synt hesi sed

usi ng anal ogous nethods to those described 30 for

SM I .

Conmpound H NVR ml z

SMin WO WwO0Q64da083G34 PCT/ SE2006/ 000328 66 SM2 5-1 odo- 2POXSEDSOEB0(328 9. 43

(t, J =5.9 H, 1H, 8.46 (d, J 534.0 Ex. oxopyrrolidin-1-yl)propyl]-1- =
2.6 Hz, 1H), 8.38 (t, J = 2.7 Hz, 2, 5¢¢ [3-(trifluoronethyl)phenyl]- 1H),
7.98 (d, J =1.8 Hz, 1H), 7.91 1, 2-di hydropyri dine-3- - 7.73 (m 3H), 3.35
- 3.13 (M“GH) Ear?oxam’ de 2.17 (t J = 8.2 Hz, 2H) 1.88 (qU| nt et . Jﬁ:
Used a1 GoM, | A IREXE-SREN BT 5, 808 sty Fip e (iad Gt 0 B
{5~ (Cyel 8pr opy] Eﬁﬁ%ﬂ%ﬁ“‘ﬁ’&‘%’”ﬁ%ﬁé T o0 (a2 1%, 604,46
pyridin-2-yl]ne {hmﬂusrqmﬁmd)pm)y] 8. g} d:981d2/ 7 1B Hzg 1), 7§115 -

Shg)r(nc/)l- ]1 [L32( Ejr Ihy r_opg h%{iﬁle 51 ( %ﬂmiﬁ??%# ? ](JBd(_m 2

3- car boxam de I%arb&kﬁmldz 69 (d J = 52 37 (t;LH)= 82:&&12(191 1.88 = 8 2 Hz, 1H),

L a2-1038 (m |2 112103 (m 2 Cimtel Fok e M Hﬁ%omf{f'é- ToJoo (t.
ATl il ORI Y T T e

SM3 | N-Cyclopropyl-5-iodo-6- Used directly in next step -1,5,8,9,
methyl-2-oxo0-1-[3- 24
(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-
carboxamide

SM4 | N-{[5-(Cyclopropylsulfonyl)- | 10.20 (brs, 1H), 9.04 (d,J =2.1 Hz, | 604.2 |6
pyridin-2-yljmethyl}-5-iodo- | 1H), 8.80 (d, /=2.7 Hz, 1H), 8.15 —
2-0x0-1-[3-(trifluoromethyl)- | 8.10 (m, 1H), 7.82 (d, J = 2.7Hz,
phenyl]-1,2-dihydropyridine- | 1H), 7.79 (s, 1H), 7.73 (d, J = 8.2
3-carboxamide Hz, 1H), 7.69 (d, J = 5.3, 1H), 7.61

(d,J=8.2Hz, 1H), 7.50 (d,J = 8.2
Hz, 1H), 4.86 (d, J = 5.7 Hz, 2H),
2.50-2.42 (m, 1H), 1.42-1.34 (m,
2H), 1.12-1.03 (m, 2H)

SM5 | 5-Iodo-6-methyl-N-{[5- 10.00 (t, J = 5.60 Hz, 1H), 8.98 (d, 7,28, 38,
(methylsulfonyl)pyridin-2- J=1.84 Hz, lH), 8.59 (s, 1H), 8.26 56
yljmethyl}-2-oxo0-1-[3- (dd, J = 8.25,2.39 Hz, 1H), 7.94 —
(trifluoromethyl)phenyl]-1,2- | 7.72 (m, 4H), 7.56 (d, J = 8.25 Hz,
dihydropyridine-3- 1H), 4.71 (d, J = 5.69 Hz, 2H), 3.28
carboxamide (s, 3H), 2.21 (s, 3H)




yl ] met hyl } - 2-oxo-1-[3- (dd, J = 8.25, 2.39 Hz, 1H), 7.94 -
(trifluoronethyl)phenyl]-1,2- 7.72 (m 4H), 7.56 (d, J = 8.25 Hz,
di hydr opywodnosa986841H) , 4.71 (d, J = 5.69 Hz, 2H), 3.28pCtaEboxamsde (s,

3H), 2.21 (s, 3H) WD 2006/ 098684 PCT/ SE2006/ 000328 67 SM
N-[(2S)-2-Hydroxypropyl]-5- Used direcgly in next step 10

| odo- 6- net hyl -2-oxo0-1- [3 (trifluoronethyl)phenyl] -1, 2-
di hydropylr Indln.r£+ 3M 2ar boxam de SI\/I7‘ 5-1 odo- 6- rret hyI 2- oxo 1- [3 Used
g; yr oSV, eV A0S D s ety e | S R SUPGBVI 3 5. 431]0 14 | 10
SV N ([ L5 L Ear T T oo Bn (10,01 (1.0 = 5 7 1o, L 1. 6,95 (dd.
605.9 15| 2-yl] nﬁnﬂydx}onﬁthyb)ﬂber@-l] -02=12.3, 0.6 Hz, 1H), 8.59 (s, 1H),
met hyl - 21 oxo- 1-%’3}- 8.23 igldg’ _J = 8. E 2.4 Hz, 1H), 7.95 B
(trifluofomet hyHP¥EORYI§DSD. . 7 77 (m 4H), 7.57 (d, J = 16,8
d| hydrop/ri di neca3votdmiddH) ., 4. 72 (d, J = 5.7 Hz, 2H), carboxam de 3.37 (q,
9.2 | ~—2.21 (s, 3H) 1 11 ]l = 7 4 Hz_ 3H) SMLO
1 (3, 5- D| SMTor pffiedn b imathylidsexp- éh[Bect\W%fEd direpidy in @@Kéﬁien6 { 11,58
[ 5- (et hy| sul fon&rlhggroh% hyl)%hgnﬂlﬁﬁhyl } -5-iodo-6-nethyl -
dihydropyridine-3-
carboxamide
SM8 | N-Cyclopropyl-1-(3,5- 431.0 | 14
difluorophenyl)-5-iodo-6-
methyl-2-0x0-1,2-dihydro-
pyridine-3-carboxamide
SM9 | N-{[5-(Ethylsulfonyl)pyridin- | 10.01 (t, J = 5.7 Hz, 1H), 8.93 (dd, | 605.9 |15
2-yl]methyl}-5-10do-6- J=223,0.6 Hz, 1H), 8.59 (s, 1H),
methyl-2-oxo-1-[3- 8.23 (dd, J = 8.3, 2.4 Hz, 1H), 7.95
(trifluoromethyl)phenyl]-1,2- | - 7.72 (m, 4H), 7.57 (d, J = 16.8
dihydropyridine-3- Hz, 1H), 4.72 (d, J = 5.7 Hz, 2H),
carboxamide 3.37(q,J = 9.2 Hz, 2H), 2.21 (s,
3H), 1.11 (t, J = 7.4 Hz, 3H)
SM10 [ 1-(3,5-Difluorophenyl)-N- Used directly in next step 16
{[5-(ethylsulfonyl)pyridin-2-
yl]methy!}-5-iodo-6-methyl-
2-0x0-1,2-dihydropyridine-3-
carboxamide
SM11 | 1-(3,5-Dichlorophenyl)-N- Used directly in next step 17
{[5-(ethylsulfonyl)pyridin-2-
yl]methyl}-5-iodo-6-methyl-
2-o0x0-1,2-dihydropyridine-3-
carboxamide




2-0x0-1, 2-di hydropyridine-3 - carboxam de SML1 1-(3, 5-Di chl orophenyl)-N
Used directly in next step 17 { [5-(ethylsulfonyl)pyridin-2 yl]nethyl}

- 5-i odo- owoedndIses2- oxo- 1, 2- di hydr opyri di ne-3 - car boxarCuSEYO6AQB88 098684
PCT/ SE2006/ 000328 68 SML2 5-1odo- N-net hyl - 2- oxo-1-[3- 423.1 18
(trifluoronethyl)phenyl ] -1, 2 di hydr opyki di ne-3- carboxan de SML3

1- (3, 5-Dichl orophenyl )-5- Used directly in next step 19

i odo- N, 6-di net hyI 2- oxo 1 2 di hydropyr| di ne- 3- carboxam de SML4

1-(3,5-Dif"' US€; c\.,LIy Fext step—26

(1Hi i adoNI% ] &rj)f’ééﬂ‘{/ t@([@o‘a‘é’ ]‘é[?ﬁe hyl - 2- oxo- 1, 2- di hydr opyr| #ne-|38
car boxami|de SMl3yikhioorBet Ipﬁﬂégyggl‘ganyl) 5 Used di rectly in next stegp 21
|od06mathyI-N- 2 inor h0|n4yet1yl) 2-oxo- 1, 2-di hydropyr{i di ne-|3 -

car boxani|de sm&illwd(@y@dmeﬁf-uor ophenyl )-5- Used directly in next step 22
I odo- N, §-dinet %boxam%% 1, 2

SM13 | 1-(3,5-Dichlorophenyl)-5- Used directly in next step 19
10do-N,6-dimethyl-2-0xo0-1,2-
dihydropyridine-3-

carboxamide

SM14 | 1-(3,5-Difluorophenyl)-N-[2- | Used directly in next step 20
(1 H-imidazol-4-yl)ethyl]-5-
iodo-6-methyl-2-ox0-1,2-
dihydropyridine-3-

carboxamide

SM15 | 1-(3,5-Difluorophenyl)-5- Used directly in next step 21
iodo-6-methyl-N-(2- |
morpholin-4-ylethyl)-2-oxo-
1,2-dihydropyridine-3-

carboxamide

SM16 | 1-(3,5-Difluorophenyl)-5- Used directly in next step 22
10do-N,6-dimethyl-2-0x0-1,2-
dihydropyridine-3-

carboxamide

SM17 | 5-Iodo-6-methyl-N-[(3- 9.75 (t, J/=5.9 Hz, 1H), 8.58 (s, 1H), | 518.0 |23
methylisoxazol-5-yl)methyl]- | 7.93-7.87 (m, 2H), 7.82 (t, J=7.8
2-0x0—1—[3-(triﬂuoromethyl)— Hz, 1H), 7.73 (d, J/=7.8 Hz, 1H),
phenyl]-1,2-dihydropyridine- | 6.15 (s, 1H), 4.57 (d, /=6.0 Hz,
3-carboxamide 2H), 2.21 (s, 3H), 2.17 (s, 3H)




di hydr opyri di ne-3- carboxam de SML7 5-1o0do-6-nmethyl-N-[(3- 9.75 (t, J=5.9
Hz, 1H), 8.58 (s, 1H), 518.0 23 nethylisoxazol -5-yl)nmethyl]- 7.93-7.87 (m
2H) , 7. 82W0t20060098688 2- oxo-1-[3-(trifluoronethyl)- Hz, PHEr/SEZ00éB0(3ad8 J=7.8
Hz, 1H), phenyl]-1,2-di hydropyridine- 6.15 (s, 1H), 4.57 (d, J6.0 Hz,
3-carboxanm de 2H), 2.21 (s, 3H), 2.17 g, 3H) WO 2006/ 098684

PCT/ SE2006/ 000328 69 SML8 N-[3-(]H Imdazol-1- Used directly in next step
25 yI)propyI] 5- |odo 6- rrethyl 2- 0X0- 1- [3 (trifluoronethyl) phenyl] -1,

2-di hydr ¢ u—c Sivit eth 2=oxXO0=N3=Us
directl yq }swﬂrﬁ; {\f@t Q&I‘fj%fd -1,2, 3t ?Eida&z)lg Cﬂ?L“i/]ilSXtéﬁﬁprl ]-1-[|3- s
(trifluononet hy Iy))pﬂg,wljlodg@ 1%eth§11 hydr opyri di ne- 3- carboxam dg SM20
N-[ (1- Hydr oxycycl opropyl ) - directly in next step 27
net hyl ] - - i odod 8=a%eth (tgﬂu&r@mfihwl)s L (trifluoronethyl)-
phenyl]-1,2-dih Vi bdi. - bokam de SM21 5-1 odo- N-(2- mgt hoxyet hyl ) -
Used diregctly i #%@ﬂ%%@%@@%t hyl -2-oxo -1- [3

(trifluononet hyB)qigxyijdel, 2- di hydrppyri di ne- 3-

SM19 | 5-Iodo-6-methyl-2-0x0-N-[3- | Used directly in next step 26
(1H-1,2,3-triazol-1-yl)-
propyl]-1-[3-
(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-

carboxamide

SM20 | N-[(1-Hydroxycyclopropyl)- | Used directly in next step 27
methyl]-5-iodo-6-methyl-2-
0x0-1-[3-(trifluoromethyl)-
phenyl]-1,2-dihydropyridine-

3-carboxamide

SM21 | 5-Iodo-N-(2-methoxyethyl)- | Used directly in next step 29
6-methyl-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-

carboxamide

SM22 | N-(2-Hydroxy-2- Used directly in next step 30, 62
methylpropyl)-5-iodo-6-
methyl-2-ox0-1-[3-
(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-

carboxamide




car boxam de SM22 N-(2-Hydroxy-2- Used directly in next step 30, 62

nmet hyl propyl ) - 5-1i odo-6 net hyl - 2-oxo-1-[3- (trifluoronethyl)phenyl] -1, 2-

di hydr opywodnewn98s84car boxam de WO 2006/ 098684 PCT/ SE200@COBR3@8/000308 SVP 3

N (2- Hydroxy-2- Used directly in next step 39, 41 nethyl propyl)-5-iodo-6
met hyl - 2- oxo- 1-[ 3- (trifluoronethyl?@henyl] -1, 2- di hydropyridi ne- 3-

car boxam de SM24 5-1odo- N, 6-di net hyl - 2-oxo- Used directly in next step
40,42, 1-[3- (trlfluoronethyl) 43,61 phenyl] 1, 2- dlhydropyrldlne- 64, 69

3-carb 4= \.,yallupll H) 1

5- et hyM5. a&o@i&{%“”‘}ﬁ (tr.ft?fif)gdérr?ﬁ%éﬁ‘ie&hﬁtﬁ@l] 1,2 |49, 503%41

dihyd'opyrljﬁﬁgnﬁﬂg@npgxaddg_Sl acid 53, 54, 55, 56 SM26

5-[(4-Cyan03henyl)sulf|Q% - Used dlrectly i n next step 46
yl

2- oxot 1- [ 3- { metbi-doreniethyl ) - phenyl -1, 2- di hydropyri di ne- |3-car boxyl i ¢
acid (trifluoromethyl)phenyl]-1,2- ‘

dihydropyridine-3-

carboxamide

SM24 | 5-Iodo-N,6-dimethyl-2-oxo- | Used directly in next step 40,42,
1-[3-(trifluoromethyl)- 43,61,
phenyl]-1,2-dihydropyridine- 64, 69
3-carboxamide

SM25 [ 5-[(4-Cyanophenyl)sulfinyl]- 447.0 | 44, 45,
6-methyl-2-oxo-1-[3- N 47,48,
(trifluoromethyl)phenyl]-1,2- 49, 50,
dihydropyridine-3-carboxylic 51, 52,
acid 53, 54,

55, 56
SM26 | 5-[(4-Cyanophenyl)sulfinyl]- | Used directly in next step 46

2-0x0-1-[3-(trifluoromethyl)-
phenyl]-1,2-dihydropyridine-

3-carboxylic acid

SM27 | 5-Iodo-6-methyl-N-[(3- 9.73 (t, /=5.9 Hz, 1H), 8.58 (s, 1H), | 543.9 | 63
cyclopropylisoxazol-5- 7.93-7.87 (m, 2H), 7.82 (t, J=7.8
yDmethyl]-2-oxo0-1-[3- Hz, 1H), 7.72 (d, /=7.8 Hz, 1H),
(trifluoromethyl)phenyl]-1,2- | 6.04 (s, 1H), 4.54 (d, /=6.0 Hz,
dihydropyridine-3- 2H), 2.21 (s, 3H), 1.98-1.90 (m,
carboxamide 1H), 0.99-0.92 (m, 2H), 0.76-0.67

(m, 2H)




SM27 5-1o0do-6-nmethyl-N-[(3- 9.73 (t, J=5.9 Hz, 1H), 8.58 (s, 1H), 543.9 63
cycl opropyl i soxazol -5- 7.93-7.87 (m 2H), 7.82 (t, J=7.8

yl) met hylweo2eaxosds4[ 3- Hz, 1H), 7.72 (d, J=7.8 Hz, 1H), PCT/SE2006/000328
(trifluoromethyl)phenyl]-1,2- 6.04 (s, 1H), 4.54 (d, J=6.0 Hz,

di hydropyridine-3- 2H), 2.21 (s, 3H), %398-1.90 (m carboxam de 1H),
0.99-0.92 (m 2H), 0.76-0.67 (m 2H) 2006/ 098684 PCT/ SE2006/ 000328 71
Swe8

N-[4-(Cy 1\%) opyIsquonyI)benzyII-S i odo- 6- net hyl - 2- oxo-1-[3-(trifl uoroneth
yl ) phenyl 2-di hydropyri di ne-3-carb oxam de The title conmpound was

pr epar ed mwgmom@ﬂe@lwrﬁ/l)@eﬁdmgm0t@nteﬁf:vu 2desct-[pesifilhiefondiflphdnylH NVR
(CDC13): 6 9.86 (1H,. t, J 5.8 Hz); 890(1H s); 7.83-7.80 (3H, m; 7.75
(1H, t, Lﬂwrldmeﬂ%caﬂmsﬁ m; 7.40 (1H, d, J 7.8 Hz); 4.66 (2H, t,

23 7 ingf2ehtih s g oShacchutPuk 8oy @ harkehickdthr i

[ 4- (mat hymBNMR)((SIJDOJQ)ar&S/Bds (12{ Q}(DS SHzpﬁem (M, fsb07)83Lf/[88(3H m) 7.75 (18, t, T
(trifluoronet hylz?-t_;{)henyﬁ%x di hydr OP¥“ di_ne- 3- car box
Tri but yl (ohEa 4-81( n‘ta%& LT IN §Pﬁ2ﬁn11ﬁ6%t51 ﬁ&déz)tﬂ AR CHJ M [ 4-
hyl fl hyl ) ph 1]1-1, 2-di hyd
(et hy s@ip{g%)ggqn%yz}_%@%@éézﬁ% tr| uor onet hyl ) phenyl | - i hydr opyri

dine-3 1s ca ’L Mol ) were dissolved in DVF (3 m).

Bis(tri-t P@ngrQ@og lﬂg}* al I adium (50 ng, 0.1 mmol) was added and the

m xture egasse PEL ﬁ)ng argon through the solution, whereupon it was

heated in a m crowave oven to 150 C for 45 mnutes. The reaction m xture

was filtered and then directly applied to preparative HPLC. The

appr opr i dxenled? i ons were pool ed and freeze-dried to provide the 20 title

iﬁbnpogng A5 ‘H“, ] %%Oqg)_mﬁ 9.81 (t, J= 6.1 Hz,
0 ' 7o (111

(trlﬂuoromethvl)phenvﬂ 1 2- d1hvdropyr1d1ne 3- ca1boxam1de

Tributyl(phenylthio)stannane (400 mg, 1 mmol) and 5-iodo-6-methyl-N-[4-
(methylsulfonyl)benzyl]-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-

15 carboxamide (SM1, 590 mg, 1 mmol) were dissolved in DMF (3 ml). Bis(tri-#-
butylphosphine)palladium (50 mg, 0.1 mmol) was added and the mixture degassed by
bubbling argon through the solution, whereupon it was heated in a microwave oven to 150
°C for 45 minutes. The reaction mixture was filtered and then directly applied to
preparative HPLC. The appropriate fractions were pooled and freeze-d;ied to provide the

20 title compound as a white solid (480 mg).

'H-NMR (DMSO-ds): & 9.81 (t,J=6.1 Hz, 1H), 8.36 (s, 1H), 8.04 (s, 1H), 7.97 - 7.76 (m,
5H), 7.53 (d, J= 8.4 Hz, 2H), 7.40 - 7.17 (m, 5H), 4.57 (d, /= 6.2 Hz, 2H), 3.17 (s, 3H),
2.20 (s, 3H);

APCI-MS m/z: 572.9 [MH].

25

Example 88
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-(phenylsulfinyl)-1-[3-
(trifluoromethylphenvl]-1.2-dihvdropyridine-3-carboxamide
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo0-5-(phenylthio)-1-[3-

30 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (Example 87, 60 mg, 0.1

mmol) and sodium periodate (35 mg, 0.15 mmol) were mixed in methanol (10 ml) and



5H), 7.53 (d, J= 8.4 Hz, 2H), 7.40 - 7.17 (m 5H), 4.57 (d, J= 6.2 Hz, 2H),
3.17 (s, 3H), 2.20 (s, 3H); APCI-M5s nfz: 572.9 [ MH#]. 25 Exanple 88

6- Met hyl -Wo[2dec(avedshy| sul f onyl ) benzyl | - 2- oxo- 5- (phen | s~mgir)sEieos860328
(trifluoromethyl)phenyl]-1,2-dih pyridine-3-carboxam de

6- Met hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 25 0X0- 5- (phenylthio)-1-[3 30
(trifluoronethyl)phenyl]-1, 2-di hydropyrTdi ne-3-car boxam de (Exanple 87, 60
ng, 0.1 nmol) and sodi um periodate (35 ng, 0.15 nmmol) were mxed in

met hanol (10 ni). and WO 2006/ 098684 PCT/ SE 00032 72 water (2 was
ndded, THTR (it Banadied TR Bt 15 BUS0AF A ghOYIR 0k ADRISBOPEOR OBt

sodi um per . . 1 . thrheg for 4h at 60
C Mereﬁsgglﬁ%ﬁ%e%ﬁg%gég%#%%F? %laeré1 %&%ﬁ%?hﬁ? %i‘@%ro udriﬁébo silica and
evapor at egherdhipen itpedsecopid| filkered ihtotgsd shoet avhisns ubjilicd adl dvappmedaila | ve

HPLC. The appropriate fractions 5 were pool e n reeze-dried t.o provide
the titl @akomrPewilydesiquewpg ebagstqddo popaipfive gﬁpﬁkcrdqdﬁe@%@%@%ac%m& 66 (t,

J= 5. = - ind’ ; ; 4.63 - 4.44
(m 2fy yr BboicPad e o Brdjfe ARl Bpiiound s duiP solittrne) 58 i o
3(39 _6]: :\/Et Hy-NME @lymsa-déyj & 0166 ¢hy1= D8 hizy 1 H), B-4xd;s =phBay 1880143 (m,13-
trifluor t n . 2 di I idine-3 - b 1 d

6 e ﬁﬁ%&%ﬁ%ﬁ%?%ﬁ% Gend) PPEE OIS (phenylthi o) - 1- [3 -

trifluor h - 1.42-di hydr opyri di ne- 3- car boxam de (Ex le 87, 70
ng, 0.12 Wﬁﬁvﬁ@é@ﬁﬁ\/ed in acr:))éti c acid (5 mi(. Hydrggeﬁrrgere“i de (3
m of 35%solution in water) was added and the m xture was stirred at 60 C

overnight. The reaction mxture was directly purified using
sem - pr e@xnaipler® HPLC. The appropriate fracti ons were pool ed and

freeze- dré-f/[%tﬁv?—]\}glrf rriléjcﬁvlglﬁ?ontvil) Lr?zvffﬂg}?(y—gs}pﬁesiwﬁumjﬂt/ﬁ—139'— td (74 ng).
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0xo-5-(phenylthio)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (Example 87, 70 mg, 0.12

15 mmol) was dissolved in acetic acid (5 ml). Hydrogen peroxide (3 ml of 35% solution in
water) was added and the mixture was stirred at 60 °C overnight. The reaction mixture was
directly purified using semi-preparative HPLC. The appropriate fractions were pooled and
freeze-dried to provide the title compound as a white solid (74 mg).

'H-NMR (DMSO-ds): § 9.62 (t, J= 6.1 Hz, 1H), 8.92 (s, 1H), 8.01 - 7.51 (m, 13H), 4.59

20 (d,J=6.1Hz, 2H), 3.17 (s, 3H), 2.22 (s, 3H);

APCI-MS m/z: 604.9 [MH 1.

Example 90
6-Methvyl-5-(methylsulfiny])-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-

25 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide

Tributylstannyl chloride (334 mg, 1 mmol) and sodium methylthiolate (70 mg, 1 mmol)
were mixed and stirred in acetonitrile (20 ml) overnight. The reaction mixture was filtered
through a short column of silica. The filtrate was evaporated and the residue dissolved in
DMF (3 ml). 5-Iodo-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-

30 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (SM1, 590 mg, 1 mmol) and
bis(tri--butylphosphine)palladium (50 mg, 0.1 mmol) were added and the mixture



"HNWVR (DMSO-d6): S 9.62 (t, J= 6.1 Hz, 1H), 8.92 (s, 1H), 8.01 - 7.51 (m
13H), 4.59 20 (d, J=6.1 Hz, 2H), 3.17 (s, 3H), 2.22 (s, 3H); APCI-M5 nl z:
604. 9 [ M¥D.2006t00868pl € 90 PCT/SE2006/000328

6- Met hyl - 5- (et hyl sul finyl)-N- 14- (et hyl sul fonyl ) benzyl | -2-0x0- | -13 - 25
(trifluoronethyl)phenyl]-1,2-di hydr opyr7' di ne- 3- car boxam de Tri butyl stannyl

chloride (334 ng, 1 mmol) and sodium nefhylthiolate (70 ng, 1 mmol) were

m xed and stirred in acetonitrile (20 m) overnight. The reaction m xture

vas 11 tegedech B oA, 5 Shor b SOLYID. Ol UnGupd DR b HE48L 5 KRR SYaROT 2t

5- | odo- 6- grbhyh s E Sl EhitSUTRORYEN REREWIE was BXRrcl-ahd (RD directly a%plied
(trifluoronethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de (SML, 590 , 1

mol ) andto poemmfative HRIKUtKHepippsphiated)stibhsasiéns pooBa ang evapotatedrilh)s afrrdechdded

d the njxt 006/.098684, PCT/ SE2006/.000328 73 d d by bubbl i
:pgon '? hp%)é& ry?ﬁéﬁs'é?%%’lﬁﬁ?o%ﬁgPWH@%@W%@&‘&%’QF‘BE}'E3ﬁegarsn'sgrovvgveu ovlezgto
150 C { Or&tﬁﬁudfbﬂb'ﬂﬁgphe -1 eastyidedhyRididel0-EarbEitantitit hespertanttetsoRa (s ect Iy

appl i ed o preparative HPLC. The appropriate fractions were pooled and
evapor at e@ig). Thissmatefidrasdure enough for subsequent elaborations. The methylthio

6- et hyl - - hyl sul f | ]-5- |.thip)-2- -1- .

Corrt o SROTT Syt mRgh hRE S per e CY b G iR et i - i ¢ o
sol i d (37fhethamol (107hil)San@By e @l mi)as RIS TROHE TR aSHRRAAYB0PC Rhvaaa! i ons.
The methylthio conpound (51 , 0.1 mmpol) and sodi um periodate (70 ng, 0.3
mol ) werwherpweea it was eaoderh fidfieredtironeh) a gt opdvan of silieh pndvargpatiired Thihe

m xt ur e . .St . it 5 (1. I Ll tered
Throudh Seapat FoE SftidiediB ol dric, TsaPbRURRR ity E8PaGRA sl

subj ect edfr¢caepliiedar plovide thiPlifle cohigovapps aprhiidtselid (Zcihgpns wer e pool ed and
freeze-drjed to provid %he title cqonpound as a white solid (29 ). " H NWR
(DVBO d6) TEOMR IBMIO-49:-0 8,77 (ko = ¢4yt1 3ty (L 9= 13 B gB). T - 36O, 7. 69
m 6H), L , . 3 ‘ , 2.78
(o 1. a0 75 G 3 AT, 180 4 S Qa5 TG TS @ MY
527. 3 [ MH&FH), 2.08 (s, 1.4H), 2.08 (s, 1.6H);

is  APCI-MS m/z: 527.3 [MH .

Example 91
6-Methyl-5-(methylsulfony])-N-[4-(methylsulfonyl)benzyll-2-ox0-1-[3-

(trifluoromethyhphenyl]-1.2-dihydropyridine-3-carboxamide
20  6-Methyl-5-(methylsulfinyl)-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-

(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (Example 90, 51 mg, 0.1

mmol) was dissolved in acetic acid (5 ml). Hydrogen peroxide (3 ml of 35% solution in

water) was added and the mixture was stirred at 60 °C overnight. The reaction mixture was

directly purified using semi-preparative HPLC. The appropriate fractions were pooled and
25 freeze-dried to provide the title compound as a white solid (32 mg).

"H-NMR (DMSO-ds): 6 9.63 (t, J= 6.1 Hz, 1H), 8.78 (s, 1H), 8.01 - 7.76 (m, 6H), 7.54 (d,

J=8.4Hz, 2H), 4.59 (d, J= 6.1 Hz, 2H), 3.29 (s, 3H), 3.17 (s, 3H), 2.38 (s, 3H);

APCI-MS m/z: 542.9 [MH 1.



Exam|p e 91

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

(trifl uorwoabésydoyehenyl ] -1, 2-di hydropyri di ne- 3- car boxanpgde/SE2@6/000328

6- Met hyl - 5- (et hyl sul finyl)-N-[4-(nethyl sul fonyl)benzyl]-2-o0x0-1-[3

(trifluoromethyl)phenyl]-1,2-di hydr opyﬂ di ne- 3- car boxam de (Exanple 90, 51
0.1 mol) was dissolved in acetic acid (5 m). Hydrogen peroxide (3 mni

of 35% solution in water) was added and the m xture was stirred at 60 C

overnight. The reaction mxture was directly purified using

seni - pr epgp@ple2 HPLC. The appropriate fracti ons were pool ed and 25

freeze-dri i\ de Arrkl gy Wibe-gplid (32 ng). ' HNWR

( DVBO- de)sf(%%n%ﬁ%;ﬁ%? gj@t@%ﬁnﬂ% ,(&fﬁ?gﬁs. 78)%2@} %H,sz. BT . 7. 76 (m 6H),

7.54 (d, (trifmofndethid)ph2idl]-1£2-8ibydudpyriding3icathoxamide 3.29 (s, 3H), 3.17 (s,

o s2oib Sie sobonl Vi et bne s pppdelitlna 1o 3098 ARERE fo
enzyl sul faxapl)e gy, met hyl - N- 14- (et hyl sul f onyl ) benzyl | - 2- oxo0- 1- 13-

(trifluoronmethyl)phenyll-1 2-di hydropyridi ne-3-carboxam de The tit]e
conpound "HeNME EPdBOdarst H1g3 &, éFcﬁs@hlgr BIh8£10ddolis 4bHendD: déscri for s

Exanpl e L EE NVR ( X 9. t 3 Hz, , (L = 4.4
o1, OPobo8 oS SR " 19 sl fo @ Tt o, QT anm

5H), 4. 6QH)M.18=4B9QuZH), 248 (s43HY, 1-54(s3b5Hn1.541¢s) 1.5H);18 - 4.09 (m 1H),
3.18 (s, 3H), 1.54 (s, 1.5H), 1.54 (s, 1.5H); APCI-M5 mfz: 603.4 [M#]. 10
Exanpl e 9P E-NBthizt 60d.4 (M¥ ).- 6- met hyl - N [ 4- (net hyl sul fonyl ) benz
11-2-oxo-1-13- (trifluoromethy)phenyll-1 2-dihydropyridi ne-3-carboxam de
The tiotl e conpound was prepared using a procedure anal ogous to that

descri bec]axfa%r 1e§35 Exanmpl e 90.

5-(Ethylsulfinyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-ox0-1-[3-

(trifluoromethyDphenyl]-1.2-dihydropyridine-3-carboxamide

The title compound was prepared using a procedure analogous to that described for

15 Example 90.
'H-NMR (DMSO-ds): § 9.77 (t, J= 6.1 Hz, 1H), 8.69 (s, 1H), 8.01 - 7.74 (m, 6H), 7.55 (d,
J= 8.4 Hz, 2H), 4.63 - 4.57 (m, 2H), 3.17 (s, 3H), 3.06 - 2.79 (m, 2H), 2.07 (s, 1.5H), 2.06
(s, 1.5H), 1.15 (t, J="7.3 Hz, 3H);
APCI-MS m/z: 541.3 [MH'].

20

Example 94
Methyl 3 -( {2-methyl-5-({[4-(methylsulfonyl)benzyl]amino} carbonyl)-6-ox0-1-[3-

(trifluoromethyl)phenyl]-1.6-dihydropyridin-3-y1} sulfinyl)propanoate

The title compound was prepared using a procedure analogous to that described for

25 Example 90.
'H-NMR (DMSO-ds): § 9.76 (t, J= 6.1 Hz, 1H), 8.68 (s, 0.5H), 8.68 (s, 0.5H), 7.98 - 7.71
(m, 6H), 7.55 (d, J = 8.3 Hz, 2H), 4.63 - 4.57 (m, 2H), 3.60 (s, 1.5H), 3.59 (s, 1.5H), 3.27 -
3.01 (m, 5H), 2.84 - 2.61 (m, 2H), 2.06 (s, 3H);
APCI-MS m/z: 599.1 [MH '].

30



1H- NMR (DMBO-d6): S 9.77 (t, J= 6.1 Hz, 1H), 8.69 (s, 1H), 8.01 - 7.74 (m
6H), 7.55 (d, J= 8.4 Hz, 2H), 4.63 - 4.57 (m 2H), 3.17 (s, 3H), 3.06 -
2.79 (m Wwo2pochoRB4(s, 1.5H), 2.06 (s, 1.5H), 1.15 (t, PaF/SE286Ma0328H) ;
APCI -MS mlz: 541.3 [MH+]. 20 Exanple 94 Methyl 3-(12-nethyl-5-({

14- (et hyl sul fonyl ) benzyl | am nol carbegyl)-6-o0xo0- | -13-
(trifluoronethyl)phenyll-1 6-di hydropyridin-3-yl sulfinyl)propanoate The
title conpound was prepared using a procedure anal ogous to that described
for 25 Eﬁé I &9 0. "HNWR (DMSO-d6): S 9.76 (t, J=6.1 Hz, 1H), 8.68 (s,
0.5H), 8 .5H), 7.98 - 7.71 (m 6H), 7.55 (d, J= 8.3 Hz, 2H), 4.63
- 4.57 (- (@Jdloheﬁvﬁﬁlﬁﬁﬂ) 61mbitly1-NJ 4G heliBdsulfobi)bendyBL-0x031 04 (m SH), 2.84 -
2.61 (m 2t 2. 3H); APCI-M5 nlz: 599.1 [MH#]. 30 WD 2006/ 098684
PCT/ SE20 en gln;lrdﬂwdpopvrldme 3- carboxamlde

5- I 1-13-

(t g %fugﬁg{ﬁ% Eetqo%ﬂﬁ%%%/lwlgs E%%E%I #9%1%%6)&?%& ne- 0 §{r? Sgg%r%géﬁh?ég&?ot | e

conmpound Fyaspds @ar ed using a procedure anal ogous to that described for 5

R Y L

3H), 2.84 : S 1.57

(;]') e Y= E% I?ﬁfﬁiglg %*rhs%lsgﬁzfr% % %113[)2%5% 216§P“M4f$ é't% (5131—9 1.93 oo
(Q/cl oplr?ﬁ)srh,sﬁl}[)f, o109 1-)1-5% (g Myhﬁ@pﬂ@ﬁjﬁlséHD,onyl ) benzyl ] - 6 rret hyI 2- 0x0- 1-

APCI-MS m/z: 595.1 [MH .

10

Example 96
5-(Cyclopropylsulfony])-N-[4-(cyclopropylsulfonyl)benzyl]-6-methyl-2-0x0-1-[3-

(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide

15 a) Sodium cyclopropanesulfinate

The subtitle compound was obtained as a white solid, starting from cyclopropanesulfonyl
chloride, using an analogous synthetic procedure to that described in Helvetica Chimica
Acta, vol. 86 (2003), 65-81.
1H NMR (CD;0D): 6 1.87 (1H, tt, J 8.2, 5.0 Hz); 0.75 (2H, m; 0.61 (2H, m).

20

b) 5-(Cyclopropyisulfony])-N-[4-(cyclopropylsulfonyl)benzyl]-6-methyl-2-0x0-1-[3-

(trifluoromethyDphenyl]-1.2-dihydropyridine-3-carboxamide

A mixture of N-[4-(cyclopropylsulfonyl)benzyl]-5-iodo-6-methyl-2-o0x0-1-[3-
(trifluoromethyl)phenyl}-1,2-dihydropyridine-3-carboxamide (SM28, 180.4 mg, 0.29

25 mmol), copper(l) iodide (69.9 mg, 0.37 mmol), sodium cyclopropanesulfinate (Example
96a, 75.4 mg, 0.59 mmol) and DMF (2 ml) was stirred at 100 °C for 1 h. The reaction
mixture was cooled and partitioned between ethyl acetate and water. The organic layer was
washed with water, brine, dried over sodium sulfate, filtered and concentrated in vacuum.
The residue was purified by preparative HPLC to give the title compound as white solid

30 (12mg, 7%).



(trifluoronethyl)phenyl -1,2-dihydropyridine-3 -c arb oxam de 1s a) Sodi um
cycl opropanesul finate The subtitle conpound was obtained as a white solid,
starti ng woamaegsdsapr opanesul fonyl chl oride, using an agalsegmaesosynt heti c
procedure to that described in Helvetica Chimca Acta, vol. 86 (2003),
65-81. 1H NWVR (CD30OD): 8 1.87 (1H tt, -4 8.2, 5.0 Hz); 0.75 (2H m 0.61
(2H, m. 20 b) 5-(Cycl opropyl sul fonyl)-N[nmac

propyl sul f onyl ) benzyl ] - 6- net hyl - 2- oxo- 1-[ 3-

(trifluorpnethyl)phenll|-1, 2-di hydropyri di ne-3-carboxam de A m xture_ of

N- [ 4- ( oy IO PRORYEBGIDOhY 6D BRIz} 535100806 He0N 702 T GedAHL, 3 7.53 (1H, 8);
(trifluoronet rﬁllé%phen 1]-1,2-di hydro i di néa- 3- carboxam de ( SM28 ])80. 4 ny,
0. 20 25 il {2thb e ¥E) 781 Hed. (660 S OD(5E Thaiop (| Homhd2 (L1, r);

cycl oprop fiyat . ) and DWF (2 m) was
stirred a?@%g%h’éhj;giﬁl(éﬁ?(ﬂqﬁié% g%?’??)égﬁzﬁzgi?ﬁnggz'égg% 1 ed and partitioned
bet ween eApggt_mg,yzaggs_@fr[g{qu;er. The organic |layer was washed with water,
brine, dried over sodiumsulfate, filtered and concentrated in vacuum The
residue was purified by preparative HPLC to give the title conmpound as
white solid 30 (12 ng, 7 %9. WD 2006/ 098684 PCT/ SE2006/ 000328 76 1H NMR
(CDC13): 6 9.60 (1H, t, J 5.8 Hz); 9.09 (1H, s); 7.90 - 7.76 (4H, m; 7.53
(1H, s); : . 3 e d J 8.0 Hz); 4.69 (2H, m;
2.60 (1 H-ARRE AShape LT A2 33 (2H, m); 1.18 (2H, m;

1. 02 (2H, Th dssa: &ds Hathan Neutrdp¥l Eldotasd AINEPpurdfiddMrim serﬁrd‘%]’lilﬂﬁo&ﬂ%bﬁ grophi |

El ast ase enched- FRET Assay The assay uses Human Neutrophil El astase (HNE)
purifi ed 344681 :SRefuiygbaRili fctle AP & Biochgpugen 15 R0-8BAUINE wasptored ing| |

1976,  Bi o%dﬂgm' - ‘6’8&;? | - i acetate
( NaOAf:%B 0 Jsl% iagﬂ(?natg ﬁﬁgg)gﬁjé)zg Rlag )S, p gﬂéﬁ(gﬁ Mcggg ggs'gyd&%g]ldg%ner ol at
-20 T. Th¥%gbicems et -20061 That protesscbubsisatEh seslt vermeE 1 SilrstSubbteaty VA luorogeein) ¢,
MeOSuc-AAPV-AMC (Calbiochem art. 324740; Ref. Castillo, M.J. et al., 1979, Anal.
Biochem. 99, 53-64). The substrate was stored in dimethyl sulphoxide (DMSO) at -20 °C.

The assay additions were as follows: Test compounds and controls were added to black 96-

15 well flat-bottom plates (Greiner 655076), 1 uL in 100% DMSO, followed by 30 pL HNE
in assay buffer with 0.01% Triton (trade mark) X-100 detergent. The assay buffer
constitution was: 100 mM Tris(hydroxymethyl)aminomethane (TRIS) (pH 7.5) and 500
mM NaCl. The enzyme and the compounds were incubated at room temperature for 15
minutes. Then 30 pl substrate in assay buffer was added. The assay was incubated for 30

20  minutes at room temperature. The concentrations of HNE enzyme and substrate during the
incubation were 1.7 nM and 100 pM, respectively. The assay was then stopped 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 Wallac 1420 Victor 2
instrument at settings: Excitation 380 nm, Emission 460 nm. ICsq values were determined

25 using XIfit curve fitting using model 205.

When tested in the above screen, the compounds of the Examples gave ICsq values for

inhibition of human neutrophil elastase activity of less than 30 pM (micromolar),
indicating that the compounds of the invention are expected to possess useful therapeutic

30  properties. Specimen results are shown in the following Table:



MeOSuc- AAPV- AMC ( Cal bi ochem art. 324740; Ref. Castillo, MJ. et al., 1979,
Anal . Biochem 99, 53-64). The substrate was stored in dinethyl sul phoxide
(DVBO) atweo2006m9ses¥he assay additions were as foll ows: PesiSEcaspasesis and
controls were added to black 96 is well flat-bottom plates (G einer

655076) , 1 L in 100% DVSO, fol |l owed by-,30 gL HNE in assay buffer with
0.01% Triton (trade mark) X-100 detergent. The assay buffer constitution
was: 100 nmM Tri s(hydroxynet hyl )am nonethane (TRIS) (pH 7.5) and 500 mM
NaCl . The enzynme and the conpounds were incubated at roomtenperature for
15 mnutes. Then 30 | substrate in assay buffer was added. The assay was

i ncubated for 30 20 mnutes atj ro The r at. ons jof HNE
enzynme and| substCatmuddofng t hie qﬁ%%ﬁgg1gzh%%%@qlm?pjyﬁﬂw? igg
respectively. The assay was t gHpar g )| stop cnln tijon (140

mM acetic acid, Eﬁﬂnmwm§od|un1nnnoch|oroacetate0069 mvi sodlun1acetate, pH
4.3). Fluo| —oma Yattac 142 |Ctor instrument at
settings: Excitagﬁﬁﬁpgé% nm Bni ssion 460 nm || values wer e det er|ni ned
25 using X fit CE&Mﬁp%HMIIng usi ng nodel 205. w%@nﬁtested in the abgve
screen, the—eerpounds—ef—the—Exanptes—gave+E50—valves—for—+nhibitton of
human neut  ophi | Estrapledde actiyity of |ess than0804M (ni cronol ar),

i ndi cati ng|that C ounds |of the invention gpgsex ected to possess
usef ul thg‘appufEQ%H 1((g'gg‘énmnrflm Specinen rgsuﬁfg arg shown |npfhn
foll owi ng Table: WO 2006/ 098684 PCT/ SE2006/ 000328 77 Conpound of

I nhibition of Human Neutrophil Elastase 1C50 (mcronolar, M Exanple 27

0.009 Exanple 49 0.004 Exanple 54 0.0005 Exanple 59 0.014 Exanple 86
0. 045 WD 2006/ 098684 PCT/ SE2006/ 000328 78




CLAIM5 1. A conpound of formula (1) 14 R6 0O RZ-WNXR 14 RNOR R3

5 (1) wherein Rl represents hydrogen or Cl-C6 al kyl; Wrepresents S(Om
wher ei n nwoepssapdessus an i nteger 0, 1 or 2; 10 Z represearsEaosioongke bond,
-CH2- or NR25-; R14 represents a hydrogen atomor OH or a group sel ected
fromCl-C6 al kyl and a saturated or upgat ur at ed 3- to 10-nenbered ring
systemoptionally conprising at |east one 15 ring heteroatom selected from
nitrogen, oxygen and sul phur; each group being optionally substituted with
at | east one substituent selected fé%qgiryl, Cl- C6 al koxycar bonyl,

hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy, i ;- NO2, Cl1-C3 al kyl substituted by
one or nore F atons, Cl-C3 al koxy substituted by one or nore F atons,
NR12R13, C- CR30, CONR31R32, CHO C2-C4 al kanoyl, S(O pR33 and OSO02R34, 20
R12 and R13 A perepeandedifpynlad esent H, C1-C6 al kyl, fornyl or C2-C6

al kanoyl; or the group -NR12R13 together represents a 5 to 7 nenbered
azacyclic ring optionally incorporating one further heteroatom sel ected
from0, S and NR26; WO 2006/,098684 PCT/8E20@6/ 000328 79 R30 represents H,
Cl-C3 al kyl, Si (CH3)3 or rfhen\\él; R33 and R34 i ndependently represent H or
Cl-C3 al kyl; said al kyl being @tiWra sKrtRted by one or nore F

at ons; I

wherein

R1 represents hydrogen or C1-Cg alkyl;

W represents S(O),, wherein m represents an integer 0, 1 or 2;
10

Z represents a single bond, —CHj— or ——NR25—;

R14 represents a hydrogen atom or OH or a group selected from C;-Cg alkyl and a

saturated or unsaturated 3- to 10-membered ring system optionally comprising at least one

15 ring heteroatom selected from nitrogen, oxygen and sulphur; each group being optionally
substituted with at least one substituent selected from phenyl, C1-Cg alkoxycarbonyl,

halogen, C1-Cy4 alkyl, C1-C4 alkoxy, CN, OH, NO,, C1-Cj3 alkyl substituted by one or

. 213
more F atoms, C1-C3 alkoxy substituted by one or more F atoms, NRl R, CECR3O,

CONR>'R™, CHO, C,-C4 alkanoyl, S(O),R”> and OSO.R>";
20

R12 and R13 independently represent H, C1-Cg alkyl, formyl or C-Cg alkanoyl; or
the group —NR12R13 together represents a 5 to 7 membered azacyclic ring optionally

. 26
incorporating one further heteroatom selected from O, S and NR™;



R6 represents Hor F;, R3 represents phenyl or a five- or six-nenbered

het eroaromatic ring containing 1 to 3 10 heteroatons independently

sel ect ed woamdhysé84and N, said ring being optionally sulpstriSEpdoedooses t h at
| east one substituent selected from hal ogen, Cl1-C6 al kyl, cyano, Cl-C6

al koxy, nitro, methylcarbonyl, NR35R36, Cl-C3 al kyl substituted by one or
nore F atons or Cl-C3 al koxy substitutéd by one or nore F atons; 15 R35
and R36 i ndependently represent H or Cl-C3 al kyl; said al kyl being
optionally further substituted by one or nore F atons; R4 represents
hydr ogen or C%iCB al kyl optionally substituted with at |east one

substi t uent f , o . C1-C6 al koxy; 20 X
represents aﬁsi][erlie {eg t%ﬁg@10¢3uﬁﬁaﬂ81g§ﬁéﬁ)é)\r%8%ﬂgtl-% al kyl ene-Y-, wherein Y
represents a single bond, oxygen atom NR24 or S(OW and said al kyl ene
bei ng optionally fg&ther substituted by OH hal ogen, CN, NR37R38, Cl-C3
al koxy, CONARYRAR R S03R4kndaS SHRNRIBRAT 26, Oy R4adfly X b3g ob8b

t oget her such that theﬁ{é%ou%ﬁl?N 4X t oget helr ?g%?]g/séelnt g{%(bSﬁl?gp 7%nbered
azacyd i csubktitgtedblyi opoak moré Raenpor ati ng one further heteroatom sel ected
from WD 2006/ 098684 PCT/ SE2006/ 000328 80 0, S and NR44; said ring being
optionally substituted by Cl1-C6 al kyl or NR4A5R46; said al kyl being
optionally fuéther Su?fti uted by OH, either R5 represents a nonocyclic
ring system-SelPEIEYS 1> 5 i) phenoxy, ii) phenyl, iii) a 5- or

6- menbered heteroaromatic ring conprising at |east one ring heteroatom
sel ected fromnitrogen, oxygen and sul phur, iv) a saturated or partially
i i feggesgl%{tgéfrférgrlﬁ g%Ja ﬁ(é%-ncg’sixqféﬂe?hgerveh h%te%c%{[rgrgl?tt%cﬁﬁrégo cchrRﬁrrlltnlgql tlo%

unsat ur at ed er ocy ring conp
10 heteroatoms independently selected from O, S and N; said ring being optionally substituted

with at least one substituent selected from halogen, C;-Cg alkyl, cyano, C1-Cg alkoxy,

nitro, methylcarbonyl, NR35R36, C1-C3 alkyl substituted by one or more F atoms or Cy-C3

alkoxy substituted by one or more F atoms;

35 .
15 R and Rg’6 independently represent H or C1-C3 alkyl; said alkyl being optionally

further substituted by one or more F atoms;

4
R represents hydrogen or C1-Cg alkyl optionally substituted with at least one

substituent selected from fluoro, hydroxyl and C1-Cg alkoxy;
20
X represents a single bond, O, NR24 or a group -C1-Cg alkylene-Y-, wherein Y

. 24 . . .
represents a single bond, oxygen atom, NR™ or S(O)y; and said alkylene being optionally

further substituted by OH, halogen, CN, NR> R>°, C;-C3 alkoxy, CONR> R*°, 50,8

and SO,NRZR™;

25
4 . .
or R and X are joined together such that the group —NR4X together represents a 5 to

7 membered azacyclic ring optionally incorporating one further heteroatom selected from



| east one ring heteroatom sel ected from oxygen, S(Or and NR20, wherein at
| east one of the ring carbon atons nay be optionally replaced by a

car bonyl woQuews/098684R5 represents a bicyclic ring systempcm/SeRioslodske two
rings are independently 15 selected fromthe nonocyclic ring systens
defined inii), iii), iv) and v) aboveggwherein the two rings are either
fused together, bonded directly to one another or are separated from one
anot her by a linker group selected fromoxygen, S(Ot or Cl-C6 al kyl ene
optional | conprisgi ng. one or nore internal or term nal het esoat ons

sel ect ed ér%ﬁﬁl‘% Rgersaidinpgbring opticpalirsybstifiiedly Gy CopllndwaNR, Bubstidt ut ed by
at | east substituent sel ected from hydr oxyl, oxo and Cl-C6 al koxy,
t he mnoc@gﬁib(,euiﬁo%’ioe Xf”(’ft% S%?‘Eefig’r}h ing optionally substituted by at

| east one substituent selected from oxygen, CN, OH Cl1-C6 al kyl, Ci1-C6

al koxy, hal ogen, NR47R4A8 > NO2, OS02R49, CO2R50, C(=NH) NH2, C(O NR51R52,
C( S) NR53R54, cifiict RRIEDMERnts 25m IRRGE A YsRom SIQkRRdm SO2NRE6R57, Cl-C3

al koxy substituted by one or nore F at'ons and Cl-C3 al kyl substituted by
S02R5& ori)byphenexyr nore F atons; said Cl-C6 al kyl being optionally
further substituted with at | east one substituent selected from cyano,

hydr oxy! ,llﬁcﬂiheeylal koxy, Cl-C6 alkylthio and - C(O NR22R23; , WD 2006/ 098684

PCT/ SE20 ) ; : ; f@% . hydr ogen,
Cl-C6 al (Izly %%%%%Gma b?/ﬁ%ggr gér%?(mgécsﬁ%é %ﬁ@ﬁg%g&ﬁcar %‘%{l&%&r epresents
hydr ogen, Clseggtedlfkoph ndroge3-3ggeymidmmlidmyk,; sai d al kyl or cycl oal kyl group
being optionally further substituted by one or nore substituents sel ected

i ndependein | a/saturaied OFpartilly TisagBate Koxys o @dyR58B60; 10 R37 and R38

i ndependently represent H, Cl1-C6 al kyl, fornyl or C2-C6 al kanoyl; R47 and
R48 | Hdep®ndesityryted eppatially upsatisatedd- tt Tyrembermddpteroqyzlicsng cRmpB§ing at

. 20 .
least one ring heteroatom selected from oxygen, S(O), and NR™, wherein at least one

of the ring carbon atoms may be optionally replaced by a carbonyl group,

or R5 represents a bicyclic ring system in which the two rings are independently
15 selected from the monocyclic ring systems defined in ii), iii), iv) and v) above, wherein the
two rings are either fused together, bonded directly to one another or are separated from
one another by a linker group selected from oxygen, S(O); or C1-Cg alkylene optionally
comprising one or more internal or terminal heteroatoms selected from oxygen, sulphur

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

20 hydroxyl, oxo and C1-Cg alkoxy,

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

substituent selected from oxygen, CN, OH, C;-Cg alkyl, C1-Cgq alkoxy, halogen, NR47R48,

NO,, 080,R", CO,R?, C=ENH)NH,, CONRTRY, c()NR>R>*, sc=Nm)NH,,

25 NR*C(=NH)NHa, S(O),R*", SO;NR*’R®’, C1-C; alkoxy substituted by one or more F

5
atoms and C1-C3 alkyl substituted by SO2R 8 or by one or more F atoms; said C1-Cg alkyl

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

hydroxyl, C1-Cg alkoxy, C1-Cg alkylthio and "C(O)NR22 23;



S(O gR61 or SO02NR62R63; said al kyl group being optionally further
substituted by is halogen, CN, Cl-C4 al koxy or CONR64R65; R41 and R61

i ndependewol2goarodpssesent H, Cl-C6 al kyl or C3-C6 cycl oal legirjSE2@6m00328 1 or 2;
20 qis O, 1 or 2; risO,1or2; tisO,1or2; wis 0, 1 or 2; vis0,1lor2; 25
R22 R23 R24 R25 R 26 R 27 R 31 RSéRSQ R 40 R 42 R 43 R 44 R 45 46 49
R R, R50, R51, R52, R53, R54, R55, R é R57, R58, R59, R60, R62, R63, R64
and R65 each independently represent hydrogen or Cl-C6 al kyl; WO

2006/ 098684 PCT/ SE2006/ 000328 82 or a pharmaceutically acceptable salt
thereof. 2. A conpound according to Claim1, wherein R14 represents phenyl

optionally 5%591@3 i or two substituents independently sel ected
fromCN, F, : %%&%%{}g%rp%egﬁgnd C=-CH. 3. A conpound according to Caiml
or Claim2, wherein Z represents a single bond. 10 4. A conpound according
to any one of _Clains 1 to 3, wherein R3 represents a phenyl group

substi tut ed RPY Rprstdid iy droESHTe! by alRpbEl id U icarBenyd GOMPOUNd accor ding to
any one of Clainms 1 to 4, wheréin R5 represents phenyl or pyridinyl

substituted 3ﬁl-§8 . Wherein v represents the integer 2. 15 6. A
conpound agccgrdlfon Qirtc{) ny one of ains 1 to 5 wherein R5 represents H.

7. A conpound of forrmula (1) as defined in Claim1l selected from
N- Cycl opr opyl 515- [ (4- met hoxyphenyl ) sul finyl]-6-mnethyl -2-oxo-1-[ 3-
R represents hydrogen, C1-Cg alkyl or C3-Cg cycloalkyl; said alkyl or cycloalkyl

group being optionally further substituted by one or more substituents selected

independently from OH, CN, C;-C3 alkoxy and CONR59 60;

10

37 .
R and R38 independently represent H, C;-Cg alkyl, formyl or C,-Cg alkanoyl;

4 .
R 7 and R48 independently represent H, C1-Cg alkyl, formyl, Cp-Cg alkanoyl,

61 . . . .
S(O)R " or SOZNR62R63; said alkyl group being optionally further substituted by

15 halogen, CN, C1-C4 alkoxy or CONR64 65;

4
R ! and R61 independently represent H, C1-Cg alkyl or C3-Cg cycloalkyl;

pis 0,1 or2;
20 qis 0,1 or2;
ris 0,1 or2;
tis 0,1 or2;
wis 0,1 or2;
vis 0,1 or2;
25
22 23 _24 _ 25 31 _32 4 43 __ 44
R, R, R™, R” »* RY R, R, RY R R®, R, RY R*® R R,
50 51 _52 _53 _54 57 _58 63 _ 64
R, R*, RZ, R”, RM »% R% R, R, RY, R, P, R®, R* and R cach

independently represent hydrogen or C1-Cg alkyl;



20 (trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de;

2- Oxo- N-[ 3- (2-oxopyrrolidin-1-yl)propyl]-5-(phenylsulfinyl)-1-[3 -

(trifl uorwoabésydoyehenyl ] -1, 2-di hydropyri di ne-3 -car boxa0irse2006/000328

5-[ (4- Bronophenyl ) sul fi nyl]-6-nmet hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-
[3- (trifluoronethyl)phenyl]-1,2-

d|hydr2pyr|d|ne 3- car boxam de; 25
5-[(2, 4- Di met hoxybenzyl ) sul finyl]-6-met N-[ 4- (net hyl sul f onyl ) benzyl ]-2-0
x0-1-[3- (trifluoronetliyl)phenyl]-1, 2- d| hydr opyri di ne- 3- car boxam de;

5-[ (4- Cyanophenyl ) sul finyl]-N-cycl opropyl - 6-nmet hyl - 2- oxo-1-[3
-(trifluoronethyl)phenyl]- 1,2-dihydropyridine-3-carboxam de; WO
2006/098G&%}R@ﬁhﬁﬁﬁﬁ&ﬁhQ@&@ﬂﬁﬂe&ﬁt%bmbf

[ 5- (Cycl opropyl sul fonyl )pyrl di n-2-yl ] met hyl } - 2- oxo- 5- (phenyl sul finyl)-1-[ 3-
(trlfluoronethyl)phenyl] , 2- dlhydropyrldlne 3- car boxam de;

6- Met hyl - 5 (et hyl suj finyl met hyligul fonyl ) pyri di n- 2-yl ] net hyl
- 2- ox0- fg%m@pwrfci%?@%tﬁﬁ )uahi f]relﬁ’z dFRFERnbfe Ml.cw@ nal é’ar boxam de

5 N-Cycl opropyl 5-[ (3- met hoxyphenyl ) sul finyl]-6-inethyl -2-oxo-1-][ 3-

(trif [suorhstithied byteaa gt wd subsdiuanid independgnfe sgdeeted fmma(ﬁNdE, Cl, Br, CF3,

N- Cycl opr opyl - 5-[ ( 2- met hoxyphenyl ) sul fi nyl ] - 6-net hyl - 2- oxo- 1-[ 3-
(trifluorN@ethyCeplienyl ] - 1, 2- di hydr opyri di ne- 3- car boxam de;

5-[(4- Cyanophenyl)sul finyl]-N [(2S)-2-hydroxypropyl]-6-nethyl-2-o0xo0-1-[3
10 (trifluoronethyl)phenyl]-1, 2-di hydr opyri di ne- 3- car boxam de;

5[ (4 Ovaponfienyl) st Ll &TELNY Le 23050 lal s bri Lugrormel iyl gheny! 1 -1,

[ 4- (et hyl sul fonyl ) benzyl ] - 2- oxo-1-[ 3-

(trifluoromethyl)phenyl]-1, 2-di hydropyri di ne-3-car boxaym de; 15

5- [ ( 2toCy ahoeA kympsuid dcoyidingbormat lbyé of\C[adm§ ed BywBetkindyilepleesinyh phehybxo- 1-[ 3
(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3-car boxam de; 5-

[ (4- Cyanagrhemsubssiltdd wiyh 3 iriflunyeinethy bympbtituént- ( 3,

5-di f | uor ophenyl ) - 6- net hyl - 2- oxo- 1, 2- di hydropyri di ne-3 -car boxam de;

5. A compound according to any one of Claims 1 to 4, wherein R5 represents phenyl or

pyridinyl substituted by —S(O)VR21 wherein v represents the integer 2.
15

6. A compound according to any one of Claims 1 to 5, wherein R5 represents H.

7. A compound of formula (I) as defined in Claim 1 selected from:

N-Cyclopropyl-5-[(4-methoxyphenyl)sulfinyl]-6-methyl-2-oxo-1-[3-

20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
2-0x0-N-[3-(2-oxopyrrolidin-1-yl)propyl]-5-(phenylsulfinyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Bromophenyl)sulfinyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

25 5-[(2,4-Dimethoxybenzyl)sulfinyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-cyclopropyl-6-methyl-2-o0xo-1-[3-(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;



5-[ (4- Cyanophenyl )sul finyl]-N- { [5-(ethyl sul fonyl)pyridin-2-yl]nethyl}
- 6- et hyl - 2- oxo-1- 20
[ 3- (triflworomabesk) phenyl ] -1, 2-di hydropyri di ne- 3- car boramisee(06/000328
5-[ (4- Cyanophenyl )sul finyl]-1-(3,5-difluorophenyl)-N {
[ 5- (et hyl sul fonyl)pyridin-2- yl]methyl J3-6-nmethyl - 2- oxo-
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(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(Anilinosulfonyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-

30 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;



0x0-1-[3-(trifluoronethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de; 5

6- Met hyl - N-[ 4- (et hyl sul f onyl ) benzyl ]-5- {[(6-norpholin-4-ylpyridin-3 yl)
am no] suWOD@nyieses2- oxo-1- [3 -(trifluoronethyl)phenyl] PCT/SE2006/000328

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

6- Met hyl - N-[ 4- (et hyl sul fonyl ) benzyl ] - gg( mor phol i n- 4-yl sul f onyl') - 2- oxo-1-[3
- (trifluoronethyl)phenyl]-1, 2-di hydropyri di ne-3-carboxam de; 10

6- Met hyl - N- [ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo-5-[ (pyri di n- 3-yl am no) sul f onyl ]
-1-[3 (trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de;

2- Met hy| -GMefhyfl4v- ARy ISulESRDBEARERTY [(R-and PR LirC Ak amifio 9¥orkA [ -3=
(trifluoronet r%l/l )E)Aﬁg%yl %, 1, g‘?cl}i hyzgjf]opg/{&(i di nrg- 3} suly%]ri:%l_%: alc?}g; r%ﬂ%/m hyl - N-
[ 4- (et hydxeul-fodyiflpommetiylphemytbl 3-dipyisagiridiieo -carbpZamits;

(trifluor | ) phenyl 1-.1,2-di opyridi ne-3-carboxam de;

6 Nt hy| - RUCCoRRET g e by 2 e BRerg P E A agosaa s
(trifluorgnet . - = Ay ar Py AL -Des 31 ¢ l.de;

6- Met hyl - % [ 4@@?&%?&%%%@?@%@%’% Wdfbxg}?gﬁ%é% %ﬁ’rebﬁg sulfonyl)-1-[3 -
(trif lsuoreNetihyiN-phansthylsulford ) edwytic DR GHabDRoI-4 dpihidincam de; 20

6- Met hyl -5- (et hyl sul finyl)-N-[4-( net hyl sul fonyl ) benzyl ]-2-o0xo-1-[ 3-
(trifl ﬁor}é}h(@"{ihcy]lsglﬁné’h&%]og@glz 'Mﬂé&rgwﬁyyaph@yggb Tdm@é(?ﬁ]y@iél’ine—?)- [

6- Met hyl - 5- (et hyl sul fonyl ) - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluord ﬁW%/ephenyl ] -1, 2-di hydr opyri di ne- 3- car boxani de; 5-(B

enzyl sul fd-Mé'tHyL@v-[Hitrﬂé’th?%%lké}gyg%ﬂ%ﬂ§-%B§%Bkﬁiﬂh%ﬂ§1ﬂf&1y6:2@éﬁb-HBB 25

(trifluoronethyl)phenyl]-1, i hydropyri di ne- 3-"car boxam de;

5- ( Et hy| quifluomydgthGhphetnigift 1 Nd[d-dfopgtidilesitbdrbosan)ibenzyl ] - 2- oxo- 1-[ 3-

(trifluoronethyl)phenyl]-1, 2-di hydropyridi ne-3-car boxan de; Mt hyl

3-( _12mmet%Meﬂy?f(l%-Bt-émfthﬂ@wwry@bﬁwurf}{séﬁy[ﬁm%é)yl%zame&ﬁifpljwlbl dxo-1-[ 3-

LGRS R il =1 1) oropanost v

5- ( Cycl ohexekislst i ety BB bbhdyAabdiERs faxtbohy1)-8roko) benzyl | - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-sulfonic acid,;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-ox0-5-(phenylthio)-1-[3-

15 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-ox0-5-(phenylsulfinyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-5-(phenylsulfonyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

20 6-Methyl-5-(methylsulfinyl)-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-(methylsulfonyl)-N-[4-(methylsulfonyl)benzyl]-2-oxo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(Benzylsulfinyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-

25 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(Ethylsulfinyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-o0xo0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

Methyl 3-({2-methyl-5-({[4-(methylsulfonyl)benzyl]amino} carbonyl)-6-o0xo-1-[3-
(trifluoromethyl)phenyl]-1,6-dihydropyridin-3-yl} sulfinyl)propanoate;



(trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de;

5-(Cycl opropyl sul fonyl )-N-[4-(cycl opropyl sul fonyl ) benzyl ] - 6-net hyl - 2- oxo- 1-
[3- (trifwoanemosdsyl ) phenyl]-1, 2-di hydropyri di ne-3 - car poxsmeae/ oms2and
pharmaceutically acceptable salts of any one thereof. 8. A process for the
preparation of a compound of formula (k) or a pharmaceutically acceptable
salt thereof as defined in claim1 which conprises, (a) reacting a conpound
of formula (I1) 10 Rl14 R6 0 Z-W1 LRLNO R3 (It) wherein L
represents a |l eaving group (such as hal ogen or hydroxyl) and Rl, R3, R6,
R14, W an 1MeRylaslfidel icndihk D VE[@r(mekia/ 1ul nyMbdnByld-2ceusppynd of fornul a

H, NX- R5 1(}‘}%5 Rﬁ}(ll I )%V\herelyn >P,4(R4_1§’nd RSYI\z)ineh}z;gF defiﬁlegg in formula (1);
or (b) wHeiflunrereghelehrensl]-152-dihydrapyridine Sseanbexagidd;ngl e bond or - CH2-,

react | ng 2 compound . £90 T8 {1 PR 05/ 9858, PETASTAQ06) 000328
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

5 and pharmaceutically acceptable salts of any one thereof.

8. A process for the preparation of a compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined in claim 1 which comprises,

(a) reacting a compound of formula (IT)
10

RM\ R O
Z—W | N K
1
R N @)
F|{3

(1)
o1 . 1.3 .6 14
wherein L~ represents a leaving group (such as halogen or hydroxyl)and R, R",R", R, W

and Z are as defined in formula (I),

with a compound of formula

is R (110)

wherein X, R4 and R5 are as defined in formula (I); or

(b) when W represents —S— and Z represents a single bond or —-CHjy—, reacting a

compound of formula (IV)

20



4 RI NRO R3 (IV) wherein Hal represents a hal ogen atomand X, R, RS,
R4, R5 and R6 are as defined in fornmula (1), with a nucleophile Rl4-Z-S M
wher ei n Ri0 2a0wh9g6sar e as defined in forrmula (1) and M PBCTSBR@smOI338 an
organo-tin or organo boronic acid group; or (c) when Wrepresents -S- and Z
represents a single bond or -CH2-, re ing a conpound of forrmula (1V)
wherein Hal represents a halogen atomand X, Rl, R3, R4, R5 and R6 are as
defined in fornmula (1), 10 with a thiol R14-Z-S-H wherein R14 and Z are as
defined in fornmula (1) in the presenge of a copper (l) salt; or (d) when W
represents -S- and Z represents a sfitngl e/bond or -CH2-, reacting a

conpound of formula (V) 15 HS ~>d RNO R3 (V) and R are
as defined in formula (1), 1 X,"RR R4, R5 6 WD 2006/ 098684
PCT/ SE2006/ 000328 91 with an el egtrophil llRl4 Z-1L2 wherein L2 represents a
| eavi ng group such as hal ogen-a N 0

(IV)

. 1.3 4.5 6 .
wherein Hal represents a halogen atomand X, R, R",R ,R" and R are as defined in
formula (1),
with a nucleophile R14—Z~S—M wherein R14 and Z are as defined in formula (I) and M

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

(c) when W represents —S— and Z represents a single bond or —CHj—, reacting a

1
compound of formula (IV) wherein Hal represents a halogen atom and X, R, R", R , R
and R6 are as defined in formula (1),

10 with a thiol RM—Z—S—H wherein R14 and Z are as defined in formula (I) in the presence of

a copper (1) salt; or

(d) when W represents —S— and Z represents a single bond or —CHj—, reacting a

compound of formula (V)

15

R @)
. 5
HS } § 'T’/X R
, R*
R ITJ @]
R3

wherein X, RI, R3, R4, R5 and R6 are as defined in formula (I),



R14 and Z are as defined in fornula (1); or (e) when Wrepresents -SO2- and
Z represents NR25-, reacting a conpound of formula 5 (VI) O R 0 C-S
NX-R5 OWwoRdocsR9B6s® R3 (VI) wherein X, Rl, R3, R4, RSramgdER@c@0B28S
defined in formula (1), with an am ne R14- NRR25 wherein R14 and R25 are as
defined in formula (1); or 10 (f) whemiWrepresents a sulfinyl (-S(O -)
or a sulfonyl (-S(0)2-) group, oxidising the correspondi ng conpound
wherein Wrepresents a thio (-S -) group; and optionally after (a), (b),

(c), (d), (e) o f), .carmyi ng out one or nore of the follow ng: 15
converti n\fjl(ﬂﬂﬁ%e]%’ﬁ‘%?ié’lﬁlﬁg{ obfaly nwgeed IFHWF%WEF@W&&HWWC?%%?‘IHW@W
form ng a pharmaceutically acceptable salt of the conpound. 9. A
phar macewRi caid Zgaps definashindompis €Dy a conpound of formula (1) or a
pharmaceutically acceptable salt thereof as clainmed in any one of clains 1
to 7 in 20 association with a pharmaceutically acceptabl e adjuvant,
diluent or . carrier. 10. A process for the gpar ati on of a pharnpaceuti cal
conposi ti@1 Clc efFH’i?aeqt%_g(ﬁ%ﬁ AL TRERSERS (:‘g@prTéé%Ctlﬁg)@i RygrauedaheiRblaof
formul a (()(81 or a pharmaceutically acceptable salt WO 2006/ 098684
PCT/ SE20 600328 92 thereof as clained in any one of clains 1 to 7 with a
phar maceutical |y acceptabl e adjuvant, diluent or carrier. 11. A conpound
of formula (1) or a pharmaceutically-acceptable salt thereof as clainmed in
5 any one of clainms 1 to 7 for uW3e i Rt heQapy. 12. Use of a conpound of
formula (1) or a phar rraceuti&ﬁ_l_llél acdept afjl e SQLtRet her eof as

7~

(I)I | = |
1 R4
R N~ o
ée,
(V)

wherein X, Rl, R3, R4, R5 and R6 are as defined in formula (),

with an amine R14—~NHR25 wherein R14 and R25 are as defined in formula (I); or

10

(f) when W represents a sulfinyl (~S(O) -) or a sulfonyl (-S(O),-) group, oxidising the

corresponding compound wherein W represents a thio (—S —) group;

and optionally after (a), (b), (c), (d), (¢) or (f) carrying out one or more of the following:
15 e converting the compound obtained to a further compound of the invention

e forming a pharmaceutically acceptable salt of the compound.

9. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 7 in

20 association with a pharmaceutically acceptable adjuvant, diluent or carrier.

10. A process for the preparation of a pharmaceutical composition as claimed in claim 9

which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt



claimed in any one of clains 1 to 7 in the manufacture of a nedi cament for
the treatnment of human di seases or conditions in which nodul ati on of

neut r ophiwoeb@aweme activity is 10 beneficial. 13. Use eCrsecaspasesi of
formula (1) or a pharnmaceutically acceptable salt thereof as clainmed in
any one of clainms 1 to 7 in the manufagbure of a nedicament for use in
treating adult respiratory distress syndrone (ARDS), cystic fibrosis,

pul nonary enphysema, 15 bronchitis, bronchiectasis, chronic obstructive

pul nonary di sease (COPD), pul nonary hypertension, asthma, rhinitis,

i scheni a-thefeef dsughiatediinpny yne sthdaimmtiabd veith hphdrhdiceutivall e actepilabletadpivaniancer ,
at heroscl erosis or gastric nucosal injury. 14. A nmethod of treating, or
reduci ng ¢ibentersiaridr, a di sease or condition in which inhibition 20 of
neutrophil elastase activity is beneficial which conprises admnistering to
a patient in need thereof a therapeutically effective amount of a conpound

of formulg, (A)coﬁ’l'boﬁnd mﬁﬂﬁﬁ‘%ﬂ%ﬁ%hﬂm@@ﬁ%ll%b@ep%ﬁlé sﬂmtgl%eﬂ‘as@alﬁlleéhﬂmd in
any one of clainms 1 to 7. 15. "A nethod of treating, or reducing the risk

of , ars |nkhanmmﬁobyndnafaﬁmwmencmmdmylon 25 whi ch conpri ses adm nistering
to a patient in need thereof a therapeutically effective anount of a
conmpound of formula (1) or a pharmaceutically acceptabl e salt thereof as

clainmed i R alﬁﬁﬁ Ariecostpound phfprmutagDyor agharpagestipadly aseersalde pajt thereef ad m 14 or
G aim 15, % Qn§ Q%:)% ﬁﬁﬁﬁq t8r7 ﬁlﬁ;ﬁlﬁﬂct{nse oﬂ%&dlca%?en% PRRhE @E%ﬁﬁént
monary enphysena,

di stress syn stic I OSI ronchitis,
br onchi ecéf&ﬁﬂlnﬁan dmamloﬁ: c@ﬂ&ﬁﬁasnsqh lvormc}pmbmmmwoftﬁes&aﬂﬁl ¢165tRYd)actipity xONAr y
hypert ensj on 2006/ 098684 PCT/ SE2006/ 000328 93 asthnma, rhinitis,
|scheHia.b%%@WF sion injury, rheumatoid arthritis, osteoarthritis, cancer,
at heroscl erosis or gastric mucosal injury.

13. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1 to 7 in the manufacture of a medicament for use in treating
adult respiratory distress syndrome (ARDS), cystic fibrosis, pulmonary emphysema,

15 bronchitis, bronchiectasis, chronic obstructive pulmonary disease (COPD), pulmonary
hypertension, asthma, rhinitis, ischemia-reperfusion injury, rheumatoid arthritis,

osteoarthritis, cancer, atherosclerosis or gastric mucosal injury.

14. A method of treating, or reducing the risk of, a disease or condition in which inhibition
20  of neutrophil elastase activity is beneficial which comprises administering to a patient in
need thereof a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 7.

15. A method of treating, or reducing the risk of, an inflammatory disease or condition
25 which comprises administering to a patient in need thereof a therapeutically effective
amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1 to 7.

16. A method according to Claim 14 or Claim 15, wherein the disease or condition is adult
30  respiratory distress syndrome (ARDS), cystic fibrosis, pulmonary emphysema, bronchitis,
bronchiectasis, chronic obstructive pulmonary disease (COPD), pulmonary hypertension,
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asthma, rhinitis, ischemia-reperfusion injury, theumatoid arthritis, osteoarthritis, cancer,

atherosclerosis or gastric mucosal injury.



