1 2-PYRI DI NE DERI VATI VES AS | NH Bl TORS OF NEUTROPHI LE ELASTASE. Fi el d of
the I nvention The present invention relates to 2-pyridone derivatives,
processes for their preparation, 5 phajnmaceutical conpositions containing
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
proteol ytic 10 degradati on by eastases has been inplicated in a nunber of
pat hol ogi cal ocpapictd ErEs PeR IMTRIEN @St NopRiTors| As NEaerdPhNE £ 1ASTRSer of the
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bound to neutrophil plasma nenbrane (See Kawabat et al. 2002, Eur. J.
Pharmacol . 451, 1-10). The main intracellular physiological function of NE

i s degr ad@abRfoRid SOMELGRnAEFHANI ¢ nol ecul es phagocytosed by neutrophils,
whereas the nmain target Tor extracellular elastase is elastin (Janoff and
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Kawabay eldegkdatiod32eladtases hak beeh ahpiaedd in 4nbmbkr &f’ﬂathélbgmﬁl&ﬁh&ﬂ@ﬁs a wide
range of extracellular matrlmrot eins such as el astin, pe. 3 and type 4

col I agens Humgginsitiophi] glagpsed )aclgl@@mrr@éhe @%Y@Ot{ymﬁeﬁyﬁ%f nily-pt seping 2,

3p%;y%§%eqsé%¥?a3lg€ IQﬁ%‘ﬁﬁeeg&’seen I'n CQ)ngH#\AEgTF&n sease ESHH%] dl aor

epi t hel i aheweophie t]:(eStoncédtmjnpn Bf NE ek0&:tled 5AnM ahd 1t§as1al celhildr. anﬁan‘eth&ﬁen

when Laur ERTa{FR R GopPe (GaeRurtian TEds Gy Hetsre BOPuRp Sraics s, - o

obstruct i e ARdcARPIEPE By géanéiﬁ&ﬁ@h ?&ﬁa&nﬁg bodid ﬁﬁiéﬁ%ﬁl’lﬂ gﬁkm& meRHrhe
(Laurell and Eri ksson 1963, Sc adin” Invest. 132-140).

Subsequen{$a Kawakabetcdt2903; Bewl J{Riatmadol. 45 | 1+19)pSihe main urttetccﬂbéar i mpor t ant
endogenous

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 og-antitrypsin (Laurell and Eriksson, 1963, Scand. J. Clin. Invest. 15, 132-140).

Subsequently it was determined that o;-antitrypsin is the most important endogenous

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



i nhi bitor of human NE. The i nbal ance between human NE and endogenous
anti protease is WO 2006/ 098684 PCT/ SE2006/ 000328 2 believed to cause
excess i n pul nonary tissues which is consid jcOr
pathogéﬁ#c Q%E%% in chronic obstructive pul nonary d?@gg%%ﬁ? 8. The
excessive human NE shows a proninena destructive profile and actively
takes part in destroying the normal “pul nonary structures, followed by the
irreversi ble enlargenent of the respiratory airspaces, s as seen mainly in
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Resp. Crit. Care Med., 153, 1405- 141,1%. Furthernore NE réduces the ciliary
beat f B REWeIRGE hasinratiageysehipo N 1a hrupfers cambe ibibiteddy(Sadtermnt et al . |
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mucoci liary cl earance IS seen | ents’(Currie et al., 1984,
Thorax, 42, 126-130). The instillation of NE into the airways |leads to
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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, MUC5AC (Fischer, BM &
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 i 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 gninea pig acute asthma model an

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



Resp. Crit. Care Med., 132, 362-366). Arole for NEis also inplicated in
mucus hypersecretion in asthma. In an allergen sensitised guinea pig acute

ast hma i nhi bitor of NE prevented goblet cell degranulation and
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Acute Jung 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. J., 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 wail
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



(PMA) in isolated perfused rabbit lungs (Myazaki et al., 1998, Am J.
Respir. Crit. Care 25 Med., 157, 89-94). A role for NE has al so been
sugges crotol i ne-i nduced pul nonary vascul ar eni ng and

cardiagﬁﬂypgrgggghy (Molteni et al., 1989, Blochenlcgrﬁﬁ%%?%%%%ﬁg 8, -
2411-2419). Serine el astase inhibitoy reverses the nonocrotaline- |nduced

pul monary 30 hypertension and renodelling in rat pulnonary arteries (Cowan
et al., 2000, Nature Medicine, 6, 698-702). Recent studies have shomm t hat

of gar o PRy Brvlel B el Ben 0 PRl e ehir Rt B Ksmbad- 16,
PCT/ SE26886000328 4 pul nonary. arteries | n gui nea pigs (Wight et al.,

2002, Am J. Respir. Crit. Care Med., 166, 954-960). NE plays a key role
in experinental cerebral ischem c damage (Shimakura et al., 2000, 5 Brain
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inmplicated in fla ory di seases. The i rrportant endogenous
i nhi bi £ BFL ﬁ’ﬂfn%?nﬂ:*? d%?’fPO.i’mqﬂfP agen mﬁ%ch@s@naﬁ@bmwéﬂs\een human NE

and ankigtebensea NE mﬂ@itble(tv@mrﬁ&o@tw 1968 CCARIAMmEHGSE S an Ne
resulting in uncontrol | ed tissue destruction. The protease hti pr ot ease
bal ance may be upset by a decreased availability of al-antitrypsin either
t hr ough arette snoke, .or as a 20 result
of geneltﬂll%ﬁ?}r?a ﬁqﬁ%?%n gér(b%ﬁtg%ﬁ%u llh%elsé-ﬂ?l é?lal?ﬁl?rgf?é?esq anﬁgﬁsal??eﬂlE has been
i mp$ i comglitated it he'apetgalmﬁtnfhmnﬁto@)tﬁ%ﬁdaaﬂ@impbha@t dpRuonndiigeases such as

ul mon
P ﬁu%an NE 18 o-antitrypsin. The imbalance between human NE and antiprotease 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
o.-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, rheumatoid arthritis and pulmonary hypertension.

25 Disclosure of the Invention

In accordance with the present invention, there is therefore provided a compound of
formula (I)



enphysema, pul nonary fibrosis, adult respiratory distress syndrome (ARDS),
‘ischema reperfusion injury, rheumatoid arthritis and pul nonary

hypertensi on. 25 Disclosure of the Invention In accordance with the present
inventi onWAHEHESFY t herefore provided a conpound of f ROTAER0AGIONOIAO

2006/ 098684 PCTI SE2006/ 000328 5 R14 R0 Z -WNX-Rs 14 RL NORR3 (I)
wherein Rl represents hydrogen or Cl-C® alkyl; s Wrepresents S(O m wherein
mrepresents an integer 0, 1 or 2; Z represents a single bond, -CH2- or
-NR25_ Rl4represents a hydrogen atomor OH or a group selected from Cl-C6
al kyl and a io saturated or,unsaturatedy®- t® 10-nmenbered ring system
optionally conprising at | BaS\t\ n ring hetjproat om gel ected fromnitrogen,
oxygen and sul phur; each group g@l’ ' XsuBStituted with at | east
one substituent selected from phenyl, al 'Roxycar bonyl, halogen, d-C4
al kyl, Cl-C4 al koxy, CN, OH, N2, (I | gtibstituted by one or nore F
atonms, C1-C3 allcoxy substituted By ondNor “fbre F atoms, NR12R13, C=CR30 -~s
CONR31R32, CHO C2-C4 al kanoyl, S(OP and OSO2R34 R12 and R13

i ndependently represent H, Cl1-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 furt herqug eroatom sel ected from0, Sand NR26
20 R30 represents H Cl1-C3 al kyl, Si( %3 or phenyl;

crem

1
R represents hydrogen or C;-Cg alkyl;
5 W represents S(O), wherein m represents an integer 0, 1 or 2;

Z represents a single bond, ~CHy— or —NR25—;

14
R" “represents a hydrogen atom or OH or a group selected from C;-Cg alkyl and a

1o 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, Cy-Cq alkyl, C;-C4 alkoxy, CN, OH, NOg2, Cy-Cj alkyl substituted by one or

~— more F atoms, C1-C3 alkoxy substituted by one or more F atoms, NRIZRIS, CECR3 O,

31_32
5. CONR™ R, CHO, Cp-C4 alkanoyl, S(O),R>* and 080,R**,

12 13.
R and R independently represent H, C;-Cg alkyl, formy! or C;-Cg alkanoyl; or
1213,
the group -NR™ "R together represents a 5 to 7 membered azacyclic ring optionally

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

20

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



WO 2006/ 098684 PCT/ SE2006/ 000328 6 R33 and R34 independently represent H .
or C1-C3 alkyl; said alkyl being optionally substituted by one or nore F
at ons; nts Hor F; s R3 represents phenyl FVes . Qr
Si x-rrerr‘t%rzgﬁ %’?gr oaromatic ring containing 1 to 3. %ﬁ/i@%g/@%ﬁ
i ndependently selected fromO, S and6N; said ring being optionally
substituted wth at |east one substituent selected from hal ogen, Cl-C6
al kyl, cyano, Cl-C6 al koxy, nitro, nethylcarbonyl, NR35R36 Cl-C3 al kyl
substitutedsspy ong or nore F atonms or Cl-C3 10 al koxy substituted by one
or nore F Jt oind RRIgdepsodamily represpeH e fliHGs alkpl edéalcytbang GtidBallal kyl ; said
all cyl é%gi ni.ggtionally further substituted by one or nore F atons; is R4
r epr eseWPEIRGE Y $BA OpRiors I et kyl optional |y substituted with at | east one
substituent selected fromfluoro, hydroxyl and Cl-C6 allcoxy; X represents
a single bond, 0, NR24 or a group -C-C6 al kylene-Y-, wherein Y represents
a singl e RNEprea)i@8Noatom NR24 or S(OW and said al kyl ene being
optionally 28 further substituted by OH, hal ogen, CN, NR37R38, Cl-C3
al | coxy, CONR39R40 SO02R41 and SO02NR42R43; or R4 and X are joined together
such that the group -NR4X together represents a 5 to 7 nenbered azacyclic
ring opti dhalepresénicphquyt atd fige-@nsixfmerhbeed hatRaMBi0 el Balkadnd T3 25 0, S
and NR44; said ring being optionally substituted by Cl-C6 al kyl or NR45R46;
said dlekegatopeindgpesentbhedldojed faom 6k 1S andB§tshiduirecbeing dptiondy AHEHHQA8684
PCT/ SE2006/ Q00328 7 either R5 represents a nonocyclic ring system sel ected
from ivYithderskene substitgens selected fiom hplapenof; -€smbtyberyeub, it @4 aloxyrati ¢ ri ng
conprising at |east one g4 ng heteroatom ™
nitro, methylcarbonyl, NR™"R™, C1-Cs alkyl substituted by one or more F atoms or C 1-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

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

X represents a single bond, O, NR24 or a group ~-C;-Cg alkylene-Y-, wherein Y ~~
. 2
represents a single bond, oxygen atom, NR 4 or S(O)w; and said alkylene being optionally

20 further substituted by OH, halogen, CN, NR°R°%, C;-C3 alkoxy, CONR™R™, 50,8

and SO,NR 2R,

or R4 and X are joined together such that the group —-NR4X together represents a 5 to
7 membered azacyclic ring optionally incorporating one further heteroatom selected from
25 O,8and NR44; said ring being optionally substituted by Cy-Cg alkyl or NR45R46; said
alkyl being optionally further substituted by OH;



s selected fromnitrogen, oxygen and sul phur, iv) a saturated or partially
“unsaturated C3-C6 hydrocarbyl ring, or v) a saturated or partially
unsaturated 4- to 7-nenbered heterocyclic ring conprising at |east one
ring het eP@A8HI8Ei4ect ed from oxygen, S(Or and NR20, WREMSEACMSH0003e8St ONne
of the ring carbon atons nay be optionally replaced by a carbonyl group, io
or R5 represents a bicyclic ring systenin which the two rings are

i ndependently selected fromthe nonocyclic ring systenms defined inii),
iii), 1v) and v) above, wherein the two rings are either fused together,
bonded di r ectither RO ropresabnd Behodcli@fify SRR, m one another by a

| i nker group sel ect gjgef rom oxygdgﬁ, fSI?%)?t or%g&&hgfnkyl ene optionally is
conpri si nf opkenexy,more internal or terninal heteroatons sel ected from
oxygen, sﬂ pé}}l;ﬁr“ lcand NR27 and being optionally substituted by at |east one

substi t uet $tted from hydroxyl, oxo and Cl-C6 al koxy, the nonocyclic

or bicycliiy 4 5@ 6SHsin®Rcaei-RE, ] substityted by at |east one 20
substituent selected from oxygag%é%,%é&ﬁil TSRt ApaRY e Tie hsgergatoaboxy

hal ogeh, NR#ARagd fqop pit@geRRA9 gerCaRRTGhuE( =NH) NH2, C( O) NR51R52 C( S) NR53R54
SC(=NH)NH2, 55 21 56 57 NR C(=NH)NH2, 'S(O) VR, SO02NR R, Cl-C3 al koxy
subst i t ut®®Y GipiBwed 6F pabiakly misahrated Card I§ldrasarall kivk, gubsti tuted by SO2R58
or by one, orasrg%ke,[ (5 atoms; said Cl-C6 al kyl being optionally finther
subst i t ut3d AHRAEg of Ié%?ﬂlb%a@%édﬂm&nme@bm@dﬁlemrdcydmmy@mnpﬁﬁn@mdr oxyl ,

Cl - C6 al kox - | kylthi o and - C(O)NR22R23 or RS5,pmy al so represent H
WD 2006/ ogsgﬁ‘ig%%?@é%éﬁ*@w%ﬁd@ FD 0xyaenr SDn el NRAr, ogerein Gl oab Ky |

Cl -C6 al kyl Q@mqmg - koxycarbonyl; s R21 represents hydrogen,
C1-C6 al kyl or C3- (%a%%/ncz%ai %ym ?!beggf{%naé Eﬁﬁﬁaﬁd@ﬁqaﬁ@n@ﬂw@; oup bei ng
optio¥ally further substituted by one or nore substituents sel ected

i ndependently_from OH, CN, Cl-C3 al koxy and CONRS9R60;
of R 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 alkyléne optionally

15 comprising one or more internal or terminal heteroatoms selected from oxygen, sulphur
and NRZ/ and being optionally substituted by at least one substituent selected from

hydroxyl, oxo and Cy-Cg alkoxy,

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

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

49 50
NO3, 0SO2R ™, CO,R™, C(=NH)NHy, CONR’ 'R, c(8)NR™*R ™, sC(Nm)NI,,
55 ., 21 5657 '
NR™C(=NH)NH;, S(O),R"", SO,NR”"R » C1-Cs alkoxy substituted by one or more F

. 5
atoms and C1-C3 alkyl substituted by SOR 8 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, C1-Cg alkoxy, C;-Cg alkylthio and -C(O)NR22R23;

5
or R™ may also represent H;



R37 and R3S i ndependently represent H, Cl1-C6 al kyl, fornyl or C2-C6
al kanoyl; 10 R47 and R48 independently represent H Cl1-C6 al kyl, fornyl,

C2- C6 S(O gR61 or SO2NR62R63; said al kyl i pti onal I y
furtheﬁbégﬁg%P?ﬁ%ed by hal ogen, CN, Cl-C4 al koxy orq%%ﬁﬁ%ﬁﬁ@ﬁg$$s R4l and -
R61 i ndependently represent H, CJ-CBSaIkyI or C3-C6 cycloal kyl; pisO0, lor?2;
gisO,1or2; r is 0, 1 0or 2, 20t is”0, | or 2, wis O, 2 0or 2; vis 0, |
or 2; R 22, R23, R24, R25, R26, R27, R31l, R32, R39, R40, R42, R43, R44, R4S
, R46 0, , 25 R50> R51> R52> R53> R54> |It, R56 R57 > R58> R59> R60 > R62 >
R63 > R64 and R65 each > independently represent hydrogen or Cl-C6 al kyl;

or a phar i ptal sal her,eof . 2006/ 098684

PCT/ SE2006/ 0 ugﬁg&kéﬁdﬁgﬁé&:é?ﬁgggi %‘f’bﬁ ﬁ@‘ygﬁﬂ@\é\?% O%peci fication, unless
ot herw se_st ted an glkyl, al kenyl or ai kynyl substituent group or an

al kyl gﬁ? W5t i t uent group may be linear or branched. Simlarly,
an al kyl ene group may be linear or branched. In the definition of s Rl4,

the saturated or unsaturated 3- to 10-nenbered ring system nay have

ar el 1y 5 AR RRERNEL Sy SciRa L'I{Oaﬁ%%%”ﬁw?ﬁ?é%? fal Ky

(e.g. f%&ﬁﬁ/ﬁmn%&ﬂ%hallf‘flﬂh@igéﬂbsnﬂu?eﬁ%gggﬁé rni%r{éﬁt%éhguﬁnﬂs 3QoyLy!. tert-butyl,

n- penty exyl).” x.-10 In one e invention, R
r epr es éndepesdeBlly #bnPOHCCNGE b dtkodf ARGONR L ti cul ar a met hyl g oup.

B 4 -

37 38,
R and R™ independently represent H, C1-Cg alkyl, formyl or Cy-Cg alkanoyl;

10
47 48 .
R and R independently represent H, C1-Cg alkyl, formyl, Cy-Cg alkanoyl,

61 62,63 .. . . .
S(O)gR ™" or SO,NR "R ; said alkyl group being optionally further substituted by

halogen, CN, C;-C4 alkoxy or CONR™R;

41 61, |
15 R " and R independently represent H, C;-Cg alky! or C3-Cg cycloalkyl;

pis0, 1 or2;
qis0, 1 or2; _
ris®, 1 or2;
20 tis0, 1 or2;
wis 0, 1 or2;

vis 0,1 or2;

22 24
R ,R R RZS R26 R27 R R32 R39 R R42 R43 R44 R45 R46 R

50 51 56 _57 _5
s RLRLRLRY,R™ R R R R 1%, R %2 RS R a0 RS each

independently represent hydrogen or C1-Cg alkyl;

or a pharmaceutically acceptable salt thereof.



Wrepresents a group S, S(O or S(O2. In one enbodi ment of the invention,
Wrepresents is a group S(O or S(0)2. In another enbodi mnent, Wrepresents
S(O. Z r‘%Brgos(}?nts a single bond, -CH2- or NR25-. In one enbodi nent of the
dinvention? O %8P Pésent s a single bond, -CH2-, NH or - RCHSE200§/p00azsot her
enbodi ment, Z represents a single bond such that the group Wis bonded
directly to the group R14 20 R14 repr@sents H or OH or a group selected
fromCl-C6 al kyl (e.g. nethyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, tert-butyl, n-pentyl or n-hexyl) and a saturated or unsaturated
3- to 10-nmenbered (e.g. 3-, 4- or 5- to 6-, 7-, 8-, 9- or 10- 25 nenbered)
ast one,ring heteroatom (e.g. one,

: , . oor > .
tuo, ! nreaei BBt ol SRR PR, valfa peivaive oo elybelemmini tr ogen.

oxygen andkyayl pibstitientigaedp @RI LGy PPL bnfRakled %Jgg%%{ag%teqd with at |east
[

one (e.g. _on two, three or four) substituent n ent]InSe/arsogl ected from
hal ogen Pé?“@.ﬁéf}- | w’\*{}%ﬂaﬂ&, ancikdenengroup mepiba dinear onNBra0RE], JA86Sdefinition of
PCT/ SSEZO%GAO%(?)S 8 0 i odi ne@ cyano, CHO, hydroxyl, phenyl, nitro,
-S(O pR33; =Y 2SaEpaed 3pf% §9-mepbered ring dygliem mahirive aticpelinpt! |

i sopropy - ] soputyl, or tert-butyl). C-C4 al koxy (e.g. nethoxy,
et hoxy, h{"é‘?‘l" ?g%%‘imﬁésso &Bbl‘b%%‘fat‘?ém Wfﬁ‘ﬁ/ Fébbepaiigloer fly unmmsted), C2- C4
al kanoyl (e.g. nethyl carbonyl (acetyl), ethylcarbonyl, n-propylcarbonyl or
S isopr o%l carbonyl), O -C6 al koxycarbonyl (e.g. nethoxycarbonyl,

et hoxy carbaepresentsrhydragenoy CaCQill1 (e. s SROHID BRY L A RSN iSO{’}PBg‘F RAYGAT bonyl,

i sobut oxycar bonyl tert - but oxycar bonyl, n-pentoxycarbon

n- hexoxy@&b‘ﬁﬁhﬁwbu@,-ﬂ@ﬂa’ﬂonh-hsxukimi tuted by one or nore F atons (e.g
CH2E,, CHF2, CF3, CH2CH2F, CH2CF3, CF2CF3, CH(CF3)2 and CH2CH2CF3), CI-C3
al koxy substituted by one or nore F atons (e.g. OCH2F, 10 OCHF2, OCF3,

OCH2 CH2 Fyyy §XeHA 34 2 an 2CE3), ..NR12R13 C=CR30 and
OS02R34. InExarrpl gg‘%&?ﬁ%ﬁ% % dﬁ%&%ﬁ%ﬁ%@ﬁg&%"&f@ﬁ%}r@@ﬂ%@n ng

systens pdritulifeymemyls@dp. Whi ch may be nmonocyclic or polycyclic (e.g.
bicyclic) in which the two or nore rings are

W represents a group S, S(O) or S(O)s. In one embodiment of the mvention, W represents -

15 agroup S(O) or S(O);. In another embodiment, W represents S(0O).

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

' Tepresents 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-Ce 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,

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



is fused, include one or nore (in any conbination) of cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl, bicyclo[2.2. 1] heptyl, cycl opentenyl,
cycl oh nyl, pyrrolidinyl, piperidinyl, piperazioyl. norpholinyl,
t hi orm?%@o%b%ﬁ??‘,%di azabi cycl o[ 2. 2. 1] hept-2-yl,  napht ﬁﬁ’,ﬁg&éﬂﬁ%ﬁ%ﬁ anyl ,
benzot hi enyl , benzodi oxol yl, quinolinyl, oxazolyl,

2, 3-di hydr obenzof ur anyl , tetrahydropgﬁanyl, pyrazol yl, pyrazinyl,

t hiazolidinyl, 20 indanyl, thienyl, isoxazolyl, pyridazinyl, thiadiazolyl,

pyraooyl, furanyl, thiazolyl, indolyl, imdazolyl, pyrimdinyl,

benzi niigding), pyano, CEEY, diydtoxyl, phergd alitrd, -S@Pﬁg%i-dj(@m? lﬂgg,e(ﬁlecgg {i ng
systerrs( i ncl ude cycl opropyl, isoxazolyl and pyrazolyl. In an enbodi nent of
t he i nvergt methyl,Rilyl)epropyk idopradyl mdkiiyls Bb F&tfaft—%‘ﬁbﬁrfz znzgﬁ‘t Iy 25
C-C4 alkyl, and a saturated or unsaturat§§§3- to 6- ef@gb¥#h g%ystenl

opt i onaPetHoxy; GHeRY.i-prppoxs isnprepeayy i-hotokptisshaed:gner thrblgpRepdent | y sel ect ed
fromnitrogen, oxygen and sul phur; each group being optionally substituted
by one @rCu alkanesd{e.zt metiyloatbond{eenttetlylcasisimt e propylonmbbaylegen, cyano,
hydroxyl, nitro, -S(O1, R33, -C(ONR31R32, CI-C4 al kyl, WO 2006/ 098684
PCT/sSE26w6¢10068081y)1 €1-Cl dWkoxichibiyy] (€2- éthakjcarinly, e%x%@dﬂl%l substi t ut ed
by one or nore F atoms, Cl-C3 al koxy substituted by one or nore F atons,
NR12R13-BRBOerony} iopiepertretionsh n-tokoxyharbbmyl gisdbitoxy cRbAnylepr esent s a
group Zel cted fromC -C4 alkyl and a s saturated or unsaturated 3- to
6- menbdPEQUORRLTRSIL SR HRRYSHAPRYL g Brhsrisicatbool), Or-Oswiky] sibagriatiar oat ons
i ndependently sel ected from nitrogen, oxygen and sul phur; each group being
opt i on&PF ¢t BeEsY plomsde ebGHoReCHBF,tGity, Sl SH, FEHL 6T roejrgn dentdy;)se! ect edh
from hal ogen, cyano, nitro, CF3 and C=-CH. 10 In a further enbodi nent -of
the i nwediHAHRES), (apCesikntssubbemed brone 05 modé FoIdHRIREY. %Hr?gtgt er oar omati c
ntly

ring systemconprising one to three ring heteroatons indepe

seliect €CHFQDTH L O@ﬁmﬂﬁgmﬂ{ﬁ@ggow%@pﬂrgcﬁ%g%%]%oggzggggggﬁonal ly

substitutgd by one or two substituents indep romF, d
Br, CyaRd; RH,U_z@R%Fagd@%&ﬁél-l. is Exanples of a 5- or 6-nmenbered

heteroaromatic ring include furanyl, thienyl, pyrrolyl, oxazolyl,
1, 2, 4-oxadi azol yl, 1, 3, 4-oxadi azol yl, isoxazolyl, imdazolyl, pyrazolyl,
t hi azo riazolyl, tetrazolgl, t hi adi azolyl, pyridinyl, pyrimdinyl and

pyr azi ]ﬁ%z:xmpllg% 8F @iyralgd or unsaturated 3- to 10-membered ring systems that may be used,
which may be monocyclic or polyeyclic {e.g. bicyclic) in which the two or more rings are
15 fused, include one or more (in any combination) of cyclopropyl, cyclobutyl, eyclopentyl,
cyclohexyl, bicyclo[2.2.1Theptyl, cyclopentenyl, cyclohexenyl, phenyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholiny], thiomorpholinyl, diazabicyclo[2.2.1]hept-2-y1,
naphthyl, benzofuranyl, benzothienyl, benzodioxolyl, quinolinyl, oxazolyl, g
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 Cy-Cg alkyt or

25 C1-Cq 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(O)pR33, -C(O)NR31R32, C1-Cy alkyl



het eroaromatic rings include thienyl, imdazolyl, pyridinyl, pyrimdinyl
"and pyrazinyl, especially pyridinyl. 20 In a farther enbodi nent of the
inventio R14 resents phenyl optionally substituted b one or two
‘substitugﬁpg&ﬁﬁégﬁéndently selected fromF, d, Br, cyaﬁﬁ¥5EﬂWW@W3€F3 and
C-=CH. 25 In one enbodinent, R6 represents H In one enbodi nent, R3
represents a phenyl or pyridinyl ring $ubstituted with at |east one
substituent (e.g. one, two or three substituents) independently sel ected
from hal ogen (e.g. WO 2006/ 098684 PCT/ SE2006/ 000328 12 fluorine, chlorine,
broni ne @;-CREIBRY, CEYBMianbit C9.C Yhibstirited by%@Hﬁ%y%Fg{oms CLGs ..

p LuBstituted

nmet hyl car bonyl . I n one enbodi nent, represents a_phenyl  group su ,

Wi th one @8t Wpsihsd | b o 13 6613d from fluorine,
chIorineF é?gno, nltég$8§$#?P3%ﬁ%ﬁe ﬂ§$ﬂgﬁi %%?ﬁ%1c rbonyl. I n another
enbodi ment, R3 represents a phenyl group substituted with one or two
substituents sel ected fron1f|uor&g§, chlorine or trifluoronethyl. 10 In
still anghbeexndoliadhieithe ifRnfion Ssefish s AP SHRE LA &!@dan ifh a
trifluoronethyl substituent (prefergg%y in Fﬁgiaeta pos??i H?% 4 S
repr esenltsstumymﬂmgml satoratdd }Eﬁ GaFdxmberé@rigg syiﬁrﬂysbﬁorﬁlllk}lybbmpﬁsﬁ% oRY IbIS two

i sopropyl, n-putyl, is isqbu tert-butyl, n-pentyl_ or n-hex

opt | onal FPELRHE EeT AR So St o ATy AEh#ad CUEhY: B EBIPL wo
substi t UgegloptiBRARARIRIEEY b5 he 6k &b fibeMulity MaRpe i o ¥bor@ o - C6

al koxy (e.g.” methoxy, ethoxy, n-propoxy, |soprop%xy, n- but oxy, 1 sobut oxy,
t ert - but Gxdgend)cy@®)hitdy OF% afid lmex@xy) . 20 In one enbodi ment, R4 represents
hydrogen or Cl-C4 al kyl optionally substituted with one or two
substituents independently selected from hydroxyl and Cl-C4 al koxy. In

anot her enbodi ment, R4 represents hydrggen.
10 Inafurther embodiment of the invention, R™ represents phenyl or a 5- or 6-membered

—

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 selecied from F, Cl, Br, cyano, nitro, CF3 and C=CT.

15 Examples of a 5- or 6-membered heteroaromatic ring include furanyl, thienyl, pjnrolyl,
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 optionaily substituted by

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

C=CH.

. 6
25 Inone embodiment, R represents H.

. 3 . .
In one embodiment, R~ 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.



25 X represents a single bond, 0, NR24 or a group -C-C6 all cylene-Y-;
said allcylene being optionally further substituted by OH, hal ogen, CN,

NR37R38x 6l 06608 OX YCONR3ORA0 > , SO02R41 or SO02NRAZRE3yskRs/bhdassavoi dance
of doubt, Xis orientated such that Y is attached to RS in fornula (1). WO -
2006/ 098684 PCT/ SE2006/ 000328 13 In,gn enbodi nent of the invention, Y
represents a single bond and the al kyl'ene noiety is a |linear or branched
Cl-C6 or C1-C4 al kylene, optionally substituted by OH hal ogen, CN or

Cl-C3 . I en jment of the invention, Y represents a single
bond aﬁ%‘g‘%’ %tfgr%#éﬁe Hrlhgggﬁ?g&ses’ézya??’ ﬁ@%ﬂ’ W&%x%‘%&‘ﬁ@&"e@iﬂe& al kyl ene,
opt i onamkykatheohiyt uted by OH, F, -CN or OCH3. |n another enbodi nent of the

“invention, X represents nethylene. i0 R5 represents a nonocyclic ring
system sel ected from i) phenoxy, ii) phenyl, iii) a 5- or 6-nenbered

heteroaromati ¢ rin rising at |east one ring heteroatom(e.g. 1is one,
two, t eoéle(ﬂn%f) W%F’WWW%%%Wfﬂoﬁﬂé‘ﬂﬁﬁﬁﬁ?gwyh §8¢ exirscsubstinents t r ogen,
0X n . Lpond turated.or partially unsaturated C3-C6
nyiroca by Slselod oo AR Bi . olia ple idiedei 8 4~ 1o

7- menbenetlykedenyicyclic ring conprising at |east one ring heteroatom (e.g.

one, two, three or four ring heteroatons) independently selected from
oxygen, S(Or and NR20, wherein at |east one of the ring carbon atons nmay

be optignal replaced hy a carbonyl group, or R5 represents a bicyclic
ring sﬁt%ﬂ‘%lﬁxﬁmeﬁ‘i@ﬂe%fhg f%@?‘ﬁ@é’)ﬁaﬁlﬁ BFoTdepBstEaied it epslosewed from t he
NONOCY Glds Gt d ihed,. jn ii),.Jii), jv) and v) above, wherein the
two ri %ggﬁlatééen%e?%geﬁd%g@%%%gw ,eo%)mtgﬁgr’&‘?thélctly to one another or -are

separated from

)

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 isobutyl, 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 C1-C4 alky! optionally substituted with one

or two substituents independently selected from hydroxyl and C1-Cy alkoxy.

In another embodiment, R4 represents hydrogen.

. 2
25 X represents a single bond, O, NR 4 or a group -C-Cg alkylene-Y-; said alkylene being

optionally further substituted by O, halogen, CN, NR° R>%, C1-Cj alkoxy, CONRP R

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

attached to R in formula (I).



25 one another by a linker group selected fromoxygen, S(Ot or Cl-C6

"al kyl ene optionally conprising one or nore (e.g. one or two) internal or

t erm nal @Ster&?tom sel ected from oxygen, sul phur and NR 27 and bei ng
.opt i onal IYVHWEPBEt ed by at | east one substituent (e.gPCT/SER0GP00BIE
substituents) independently selected from hydroxyl, oxo and Cl-C6 al koxy
(e.g. WD 2006/ 098684 PCT/ SE2006/ 0003281314

met hoxy, et hoxy, n- pr opoxy, i sopr opoxy, n- but oxy, i sobut oxy, tert - but oxy, n- pent ox
y or n-hexoxy), the nmonocyclic or bicyclic ring systembeing optionally
substituted (on a ring atom by at s |east one substituent (e.g. one, two
or three g J i t from aqxyg (e.g..to forman
N oxi doy By CRB O EARRAROET ShrSELER B WO and PG Hoictisgr opy

n-butyl, HoS@ttrinchb@TE QU -CRaRE LY/ orp?i%nﬁy]ﬁféy%%feg@!@- ’ QC&IG-B%NaArKOXy

(e.g. nethoxy, ethoxy, n-propoxy, "I SOpropox ;
tert-but YE gu( nt oxy or n-hexoxy), hal ogen (e.g. fluorine, chlorine,
broni ne of' Todin , NR47R43, NO2, OSC2R49, 10 CO2R50, C(=NH)NH2,

C(O NR51R52 C(S)NR53R54 SC(_ - 55 NH)NH2, NR C(=NH) NH2, S02NR56R57, Cl -C3
al kyl substituted by SO02R58 or by one or nore F atons (e.g. CH2SO02R58,

CH2 CH2 SOIRE embpiliSERREBR O entii I, reBrdsents EhidglcBdaEHRE the AASn o 4653
CH(CF3) 2 _and CH2CH2CF3) and Cl -C3 al koxy substituted by orie or nore F
atoms ( eligearorpmched PES, atioks)e, Quiealp FbsOOHRIIRBOHDEFRR?,0 (118, OCH( CF3) 2
and OCH2CH2CF3); said O -C6 al kyl being optionally further substituted
with at | east one substituent selected fromcyano, hydroxyl, Cl-C6 al koxy

(e.g. nmethexdther c&id8MYent B QR on | -but oxy, isobutoxy,
t ert - but oxy, n-pent oxyenor n-ehexo§§)1 ,???e%&%@f_?fééqeg}&(l%ef hio (e.g. nethylthio,

et hyl'fhio, n-propylthio, isopropylthio, n-butylthio, isobutylthio,
tert-butybkthio, n-pentylthio or n-hexylthio) and -C(O NR22R23. 20 O R5
may al sor PFeXBite RoRAcTelintingxstan exdeatdd &oB- or 6- nenber ed het er oar omati ¢

ring i ncbudghefn%;(?nyl , thienyl, pyrrolyl,

ii) phenyl,
iii) a5- or 6-membered heteroaromatic ring comprising at least one ring heteroatom (e.g.
15 one, two, three or four ring heteroatoms) mdependently selected from nitrogen,

oxygen and sulphur,

v} 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
0 selected from oxygen, S(O); and NRZD, wherein at least one of the ring carbon atoms

may be optionally replaced by a carbony! group,

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

selected from the monocyclic ring systems defined in ii), 1ii), 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;-Cg 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) iﬁdependently selected from hydroxyl, oxo and C1-Cg alkoxy (e.g.



oxazolyl, 1,2, 4-oxadiazolyl, 1,3, 4-oxadiazolyl, isoxazolyl, imdazolyl,
pyrazolyl, 25 thiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl,
pyri m oy adeRyrazinyl . Preferred heteroaromatic i e
isoxazol'yalﬂ,gopyrlﬁsgi nyl . imidazolyl and triazolyl. WO BEARERa

PCT/ SE2006/ 000328 15 Unl ess othermﬁﬁg i ndicated, a "saturated or partially
unsat urated C3-C6 hydrocarbyl ring" enotes a 3- to 6-nenbered
non-aromati ¢ hydrocarbyl ring optionally incorporating one or nore double
bonds, ex | es of which include cyclopropyl, cyclobutyl, cyclopentyl,

yel ohe SRRy e AR R e ety Lot etear pstrohpceosabiogl | ng i s
cycl opropytoxy),5 Unl ess otherw se indicated, a "saturated or partially

unsaturated 4- to 7-nenbered heterocyclic ring" as specified above denotes
a 4- to 7-nmenbered non-aronmatic heterocyclic ring optionally incorporating
one or ionally. incorparatjng a,carbonyl group,
exanpl etgpo nvxﬂg i CI%%F ﬁ%?%% eﬂg%y?%%ﬁa)er‘% Bﬁltémpy S“ﬁg‘gm(t‘?é{ @&ﬁé’ﬂ%ﬁ“@ﬁ?&g}éﬂﬂ fonyl ,

t et rsahyldasopye subytitueni-(exz0exkpy bethyde stBtisHtdindkpeRiEhl selBEd fbindi nyI,
3-pyrrolinyl, imdazolidinyl, 1’37db xol anyl (1,3-d!o¥acyc opent anyl ),

pi per i dgn (o e Foami ami-oxrie), pBEN,RY1, C1p€¢ KA (2 aRIRY, et SxprRyNY| ene
imnyl), pyrrolidonyl and piperidonyl. A preferred saturated of partially
unsat urisdpecbyd, n-batyl isotietyesre dutys e e G nthei NI SoRY Ft @4 s
Exanpl es of bicyclic ring systenéﬁ?nﬁﬂhich tkg’tmb ??QéghgﬁgﬂékF er fused

t oget hercthesondbaxy.di-prepotyy isoprapoey.ariotthey, iwbuRike, BeMataleaHEABRY gne anot her
by a linker %roup i nclude biphenyl, thienyl phenyl, PYJ azolpyl phenXg ,
phenoxpHERYY); hiResmicay Srerne phlorine raphine jodimg AR R duiog] 950,R ™,

tetrahydroggi nol yl , benzof uranyl,, indo%%l i soi ndolyl, 20 indolinyl,
benifof HQaR/| , CEATEBIHEG, EPINRT RIZZO[SNR TRy SOCARAN), NRETLREBRELY |
purinyl, isq@u'polyl, chromanyl, indenyl, quinazolyl, quinoxalyl,

chr omad@,NRTROG ar@Aylky! sibktithee by S0, RFE | ' gyl
t et rahydronap %hyl : ﬁ?inik)r;ydr obenzoyuraznyl ?Pgn%r&géh%{)ﬁl%l‘egtaé}%%@%yl :

1. 3- DewnsOpReT e, G U oo f” RAZ g iy, o, Tegagel oxi ny! and

3, 4-di hydro-i sochronenyl".
CH,CF3, CF2CF3, CH(CF3); and CH2CH,CF3) and C3-Cj alkoxy substituted by one or

more F atoms (e.g. OCHaF, OCHF,, OCF3, OCH,CH,F, OCH;CFs, OCF,CF3,

15 OCH(CF3); and OCHpCH,CF3); said C1-Cs 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),
C;-Cs alkylthio (e.g. methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio,

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

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 pyrazinyl.

Preferred heteroaromatic rings inclade isoxazolyl, pyridinyl, imidazoly! and triazolyl.



25 In an enbodi nent of the invention, RS represents a substituted
nonocyclic ring systemas defined above. In another enbodi nent of the

inventio sents a substituted bicyclic ring systemas 30 defined
_above. V%V?%%(’?@S%B4 PCT/ SE2006/ 000328 16 I n anot her EHBGERHER0032E t he

invention, R5 represents H In a furthejr enbodi nent of the invention, RS

represents a nonocyclic ring system sel écted froms i ) phenoxy, i)

phenyl, iii) a 5- or 6-nenbered heteroaromatic ring conprising one or two

ring heteroatons independently selected fromnitrogen, oxygen and sul phur,

iv) a sat{Hesetheswissdndivated, e ‘mmmmmm-@ﬁatﬁﬁé@dq%acgﬁydg&g}gﬂﬂ »10 V) a
or, partially unsaturated 4- to 7-nmenbered heterocyclit H%ﬁg

saturate

conpri si :‘ji]@nﬁﬁ%a 3olo G-wsthereg noatasematicmeirocads eingentibyBaheshedtihg o8 gxygen,
S(Or anghNRAB ' . ne]%%t e ring carbon atons may be
optional 'y “ Epll%lgggﬁ%sgg% é?%m“’g&r% ,C-VgﬁPPﬁS’Y spvieEhs sydonsntglc| i ¢ ri ng
syst em i gyelhhedyltdyelopemtenylngs cpdléhdxaa@pARRFeRLLY b %%

m)noc¥cl ic ring systens defined inii), :ﬁl ), | v}g{ﬁgﬁﬁt@) %%%a%@ﬁ'ei n the
two rings are either fused together, bonded directly to one another or are
separ at e@nlldse GthePRe AL o0 ' el ected from oxygen,

met hyl ene and S( O)_t(,3 t he qﬁ%og%/t'gﬁa%égryéﬁgﬁgg gﬁf%“?%ﬁé‘ﬁféwb&éév g

subst i t ubelgrasyclsrangrastspecifebshdve demdiss a 20tci Tshep®ade Abhvrseiect ed from OH,

-S(O VR2 - € | In a still further enbodi ment of the invention,
R5 repr eégﬁﬁgygkn%%@?gy FICREP ORI D8RP OF Biose dutbls bonds gré agtionsflya 5- or
6- menber egotyetatingar ctinyt grdupGex HIFRSs| T WHCHIREIAS tekdByarbfify et er oat ors

i ndependent T%Q]}Ef'lg{%%t d fromnitrogen and oxygen, the nonocyClic ring 25
[

syst em b&™A pd ERraBr@opyranyie 4senestilpyemyb(4Ehpepeddant),y sel ect ed

from OH, 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, '

15 _
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, phenyleyclopropyl,
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.



-S(OVR 21 and C1-C4 alkyl. In one enbodinent p is 2. WO 2006/ 098684

PCT/ SE2006/ 000328 17 R20 represents hydrogen, Cl-C6 al kyl (e.g. nethyl,

et hyl , Wolhedoskessl SOpropyl, n-butyl, isobutyl, tert-pgt¥hoofodsst yl or

n- hexyl ), Cl-C6 al kyl carbonyl (e.g. nethylcarbonyl (acetyl),

et hyl carbonyl, n-propyl carbonyl, isoggopyl carbonyl, n-butylcarbonyl,

i sobutyl carbonyl, tert-butyl carbonyl, n-pentyl carbonyl or n-hexyl carbonyl),
or Cl1-C6 s al koxycarbonyl (e.g. nethoxycarbonyl, ethoxycarbonyl,

n- pr opoxycaybon . i sopropoxycar bompyl, n-butoxycarbonyl,
isobutg@ﬁ?ﬁ&ﬁ%ﬂé%émF@PﬁﬁéﬁﬁE&?@ﬁPanVﬂFﬁmﬁmﬁﬁntoxycarbonyl or

n- hexoxycarbonyl). In a further enbodi nent, R20 represents hydrogen,

nmet hyl , ethyl, nethyl carbonyl (acetyl), Jo ethylcarbonyl, nethoxycarbonyl

or et hoygy odi.nent5 v is 2. R21 represents hydrogen

G105 o ey a Mhnodl e 82 eBTREINOR KD roftasie s giamiprc rimesutgm Seriad

i sobut ilgmtert-butyl, n-pentyl or n-hexyl) or C3-C8 cycl oal kyl

(cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or

cycﬁoodiyﬂ%@n@%ﬁd al-kyl or cycloal kyl group being optionally further

substigggﬁﬂjgx one or nore substituents sel ected independently from OH,

CN, Ci- i oxy and CONR59R60 20 In an enbodi nent according to the

i nvent iih a R21 6+eaniesedb&eCiromthtia kit lcofhritas G | n_anot her

enbodi nent, . R21 represents Cl1-C3 al ;P gar%iC%Pg%ﬁbﬁﬁéﬁﬁéF?Dthyl or

i sopr opy| YrdsPendraily selacisd fromeitageny etyiges end sulplydy ogen, Cl- 06 al kyl (e.g.

met hyl .. sethyl . n-propyl. isopropyl, n-butyl, isobutyl, tert-butyl,

n- pent W) SFXW%@ | Barglyciasegr &6 hyfrocaprl g opyl , cycl obut yl , S

cycl,opent yl . cycl oh | ,or cycl poctyl). WO 2006/ 098684

P3é_|_1/0 SE% 0% f%%%é@{g&}}’%gﬂuy e ate%%-% 7—meml¥erec? hcter%c;?clic ring comprising one
or two ring heteroatoms independently selected from oxygen, S{0), and NR?"O,

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}, 1ii), 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.

In a still further embodiment of the invention, R5 represents a monocyeclic ring system

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

25 system being substituted by one or two substitnents independently selected from OFH,
2
-8(0),R* and C;-C; allyl,

In one embodiment p is 2.



In an enbodi ment according to the invention, R4l represents Cl-C4 al kyl or
"C3-C6 cycloalkyl. s In another enbodi mnent, R4l represents Cl-C3 al kyl
(particularly nmethyl, ethyl or isopropyl) or cyclopropyl. 10 11 12 13 R,
R, R andVR28kMA8ehdependent |y represent hydrogen or C PCHSEIREH00828. g.

met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,

n-pentyl or n-hexyl). 10 In an enbodi mdht of the invention, R0 Rl11 R12 and
R13 each independently represent hydrogen or nethyl. R15 R16 R17 Ri 8and
R19 each ipndependently represent hydrogen or Cl-C6 alkyl (e.g. is nethyl,

ethyl, n-BT apyresentsQRE ell\e atert-butyl . n:pentwl or

n- hexyl ). In% enbodi%%ﬁt (%f %)%}acyil%\?e%ﬁh?%)é%’f%ﬁﬁ%’pﬁpggﬁ%ﬁg each

i ndependggdduwl. & ) t%ldg r Arethyl . . 2 and R23 each

i ndependentﬂlu;!/y ’rte%%@%?bﬁy rorggﬁ r %X%V%ﬁgof%%g W&flﬁ'%a?boé‘ﬁ’hyl :

n- propyl (aded@p e@iy¥darbondt, BUiry ' t yl - nt or n-hexyl).
In an entgodeiﬁ}ﬂrrgr?tg;@rgfaxtc’r?g1 i Fﬁfe%%’lf%lﬁ%%‘gpé‘r@ﬂ%@@é’c%bP‘&%“%ﬁ“é’ ﬁient |y represent
hy dr ogen isobtylE2sbnye RErE DB EBAGT, & ; | t Ayl et hyl,
n- propyl, isopr Op);"ly;!3 n- bu?;q/l : ?so%ﬁe?waﬂgen 1@39%13@15;}/}10456%@%)[,% &gillcﬁ hexyl ).
| n ansenabdixpemboryt (4. hensthegrbibonyl, E%Béx;fc@fﬂoﬁﬁjﬁﬂip'}oékm%[égggﬁm WO 2006/ 098684
PCT/ SE2006/ 000328 , 19 7 represents hydrogen or Cl- al kyl (e.g. methyl,
ethyl, n SPORIEYCa g tytox -ﬂgaﬁwla 1sobjitggyngelyanyl, test-butonysarbonyl,pent yl  or

n- hexyl)n-ﬂelﬁtcﬁ@ceﬁ‘ﬁ&gd!oﬁﬁﬂfexg;iycﬁ%%%@yenti on, R27 represents hydrogen. 5 In

an enbodi ment of theé invention, represents nmethyl; Wrepresents S(O;
. 20
In a further embodlmegt, R represents hydrogen, methyl, ethyl, methylcarbonyl (acetyl),

10 ethylcarbonyl, methoxycarbonyl or ethoxycarbonyl. -

In one embodiment, v is 2.

21
R represents hydrogen, C;~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;-C3 alkoxy and CONR™R,

3

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

. 21
In another embodiment, R~ represents C1-Cj 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).



Z represents a single bond; 10 R14 represents phenyl optionally substituted.
by one or two substituents independently selected fromcyano, F, Br,

d
CF3, N oasbk/aosesgt: R6 represents H, R3 represents a pheyl
substituted wth a trifluoronmethyl substituent; R4 regrlgisfeor({?é@#}dr ogen; Is-

X represents nethyl ene; and R5 represgnts phenyl or pyridinyl substituted
by -S(OVR21 wherein v represents theé integer 2. In an enbodi nent of. the
invention, 20 Rl represents nmethyl; Wrepresents S(O; Z represents a
singl e bond; Rl14 represents phenyl optionally substituted by one or two
substituents independently selected fromcyano, F, d, Br, CF3, N2 and

- C=CH, RemReH-aRhES S-Sk d 44 he y(Jag royp, substituted with a
trifluoronet h;/jl subsﬁo?ulg%%@ekg}%%g%ggse %}ggsi‘??ﬁr ¢ ﬁ?HWUrZ@B§5098684
PCT/ SE280mal§0328 20 X represents a |inear or branched Cl-C4 al kyl ene

optionally substituted by OH F, CN or OCH3; and RS represents H s
Exanpl es of conpounds of the invention include:

N- Cycl gpropyl - 5-1 (4- met hgxyphenyl ) sul fi nyl ] -6-net hyl - 2- oxo- 1-[ 3-

(trifl %%%Ffrﬁﬁ‘ﬁj}ﬂgﬁ@ﬁw R. 1{82@&11&%,5:@% (reetiQlady methalyictsi or

2- Oxo- - (A oxopyrroljdin-1-yl)propyl]-5-(phenylsulfinyl)-21-[3-

(trifl E%C[Po‘r’é%%‘iﬂc)"g%@%ﬁ*yb’u 1, 2- di hydr opyri di ne- 3- car boxani de; 10

5-[ (4-Bronmophenyl ) sul fi nyl]-6-nmethyl-N-[4-(nethylsul fonyl)benzyl]-2-ox0-1-]
3- 10 11 12 13

R, R",R™andR™" each independently represent hydrogen or C;-Cg alkyl (e.g. methyl,

ethyl, n-propyl, isopropyl, n-butyl, isobuty], tert-butyl, n-pentyl or n-hexyl).

10

. ; . 16 11 _12
In an embodiment of the mvention, R"",R"", R " and R13 each independently represent

hydrogen or methyl..

15 16 17 _ 18 19 .
R7,R L,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, Rls, R1 6, R1 7, ngand R19 each independently

represent hydrogen or methyl.

22 23 .
20 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).

. . . 22 2
In an embodiment of the invention, R“ and R > each independently represent hydrogen.

24
25 R represents hydrogen or C1-Cs alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, n-p entyl or n-hexyl).

. . . 2
In an embodiment of the invention, R 4 represents hydrogen.



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

"5-1(2, 4- D net hoxybenzyl )sul finyl]-6-nethyl N

[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-

(trifluor¥ 9¥ﬁ§ﬁenyl ]-1, 2-di hydr opyri di ne- 3- car boxanPg®SE2006/000328

5-[ (4- Cyanophenyl ) sul fi nyl]-N-cycl opropyl - 6-met hyl - 2-oxo-1-[3-(trifl uoronet
hyl ) phenyl]- 15 1, 2-di hydropyri di ne- 3- ¢ar boxamni de; N-{

[ 5- (Cycl opropyl sul fonyl ) pyridin-2-yl]nethyl}

- 2- 0X0- 5- (phenyl sul finyl)-1-[3-

trifluorfometigs dgen br 244 L6
é trifl ;lo : SEH(? nﬂér%% hmﬂ? né;ln) _rﬁd})@mﬂﬂqagrm@th'j}ﬁ eyt . ﬁgﬁ?lﬂsgﬁrozﬂy}, n-butyl,

[ 5- ( et hyisabuhfl gastbugylyi-gemty2ony-faxst)ny | } - 2- oxo- 1- [ 3-
trifluoronethyl)PhenYl]-1, 2-di hydr oPY~ ndi ne- 3- car boxam de; 20
N- Cycl opr opyl - 5-[ ( 3- net hoxyphenyl ) sul fi nyl ] -6-nmet hyl - 2- oxo- 1-[ 3-

(trifluon | Y.phe -1, 2-di hydropyri di ne- 3- car boxam de;

N- Cycl oprlg%fg%g)%l?[?‘%%%w&%%% sﬁﬁ%?sﬁms]}wét%ﬁ‘ﬁ-hyl - 2-0x0- 1-[ 3-
(trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-car boxam de;

5-[ (4- Cyanophenyl ) sul finyl]-N-[(25)-2-hydroxypropyl]-6-nethyl-2-oxo-1-[3 25
(trifl uolosethbbdipleatef the Ivantibr)ydr opyri di ne- 3- car boxani de;

5-[ (4- Cyanophenyl ) sul finyl]-6-nethyl -2-oxo0-1-[3-(trifluoronethyl)phenyl]-1,
2- di hydr op% irdpnegenss wethplpxani de;

5-[(4- Q/ano%\enyl )sul finyl]-6-methyl-N-[4-(nmethyl sul fonyl)benzyl]-2-o0xo0-1-[
3- (trifl uoORBEEREPSRENY| | - 1, 2- di hydr opyri di ne- 3- car boxani de; WD

2006/ 098684@@&%@)%@?%@&@ 21

5-[(2- Cyanoet hyl) ny -rret hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-

e A et -\ ey L de:
(5 _ E I( i _ g;goﬁe%ﬂ}?&ﬁ@ﬁ%ﬂ%i fl.gtﬂ\‘fﬂc?{}% ?g%@g%@ﬂfgnéorcc@rogﬁé&ﬂhen% independently

- (3, 5-di 1m0 5@) - i[Bl}y 2 o- 1, 2:_di.-hydropyri di ne- 3- carboxam de; s
5-[(4- (yanopﬂde)ﬁy %E‘%Qf’ ?;lgﬁ - l\#ﬁ’g\?(?%ﬁ%ﬂ%?&%’onyl )pyridin-2-yl]nmethyl}-6-net
hyl - 2- oxo- 1; 6%3- %t r{ﬁf}#_uor onet hyl ) phenyl ] -1, 2-di hydr opyri di ne- 3- car boxam de;
5- [ (4- OyanoPh&ERIPSERE iy 1 1 - 1- (3, 5- di f1 uor ophenyl ) - N-
[5-(ethyl sul Bonyl ) pyridin-2- yl]nethyl} -6-nethyl-2-oxo-
1, 2- di hydr oy FeHFseEtS 2 Phenyl wexipriugeimied with a trifluoromethyl substituent;
R4 represents hydrogen;
15 X represents methylene; and

5 2 g .
R’ represents phenyl or pyridinyl substituted by ~S(O)VR21 wherein v represents the

mteger 2.

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

W represents S(0);

Z, represents a single bond;
R14 represents phenyl optionally substituted by one or two substituents independently
selected from cyano, F, Cl, Br, CF3, NO, and -C=CH;
25 R6 represents H;
R3 represents a phenyl group substituted with a trifluoromethyl substituent;

R4 represents hydrogen;



5- [(4 Cyanophenyl)sulflnyl] 1- (3, 5-di chl orophenyl ) - N-{[ 5- (et hyl sul fonyl ) pyr .
idin-2 io yl]methyl}-6-nethyl-2-o0xo-1, 2-di hydropyri di ne- 3- car boxam de;
5-1(4 Cﬁqﬂﬂ )sul finyl]-N, 6-di net hyl -2-oxo-1-[ 3-( yI)phenyI
1-1,2 |hygr§%¥%ld|ne 3- car boxam de; %E&&E&ﬁ@@&ﬁ£$

5-[ (4- Cyanophenyl )sul finyl]-1-(3,5- db%hlorophenyl)-N,G-dlnethyl-2-oxo-1,2-
di hydr opyri di ne- 3- car boxam de; 15

5-[ (4- Cyanophenyl ) sul frmyl ]-1- (3, 5-di fl uorophenyl)-N-[2-(1Him dazol -4-yl) et
hyl ]-6- met hyl - 2- oxo-1, 2-di hydr opyri di ne- 3- car boxam de;

5- [ ( 4- CyanSprpSAISHliTery p1 brandhed S eff dlkplenpiiopklly abyetdd byNofE2F oW phol i n- 4
-yl ethyl)- 2-oxo-1,2-di hydropyri di ne-3-car boxam de;

5-1(4- Gydwaﬂhﬂnﬂl)sulfinyl] 1- (3,5-dif|uorophenyl)-N,G-dinethyl-2-oxo-1,2-
di bydropyri di ne- 3- car boxam de; 5-[(4-Cyanophenyl)sulfinyl]-6-nmethyl N

[ (3- met hylRSeepazehts BE Y| ) met hyl ] - 2- oxo- 1-[ 3-

(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3-car boxam de;

N- Cycl opr opyl - 5-[ (4- hydr oxyphenyl ) sul f nyl ] - 6- et hyl - 2- oxo- 1-['3-

(trifluoromethy)phenyl]-1,2-di hydropyri di ne- 3-car boxam de; 25

5- [ (4- Gnangpdastyh Hﬁﬁdsr&fkﬂelhlvé fﬁéﬁﬂ (cfjedazol 1-yl) propyl]-6-nethyl - 2- oxo-1
ydr

-[3- (trifluoronethyl)pheny opyri di ne- 3- car boxam de;
5-[ (4- @{rﬁryoi@mmwbﬁim-meﬂwmmmmayuzs@mhm 8xd-Hs1, 2, 3-triazol - 1-yl ) prop

17-1- trif hyl ) yl 1- 1, 2-di hyd 3-carb d
L et “ﬁbuf?”’”e QBTN ma'p@?@wébyi Trethyl] - 6. et hyi - 2- oxo
A A AL > oo 8
1 ( Qfmﬂmrmwhﬁlalﬂwbm-lw&m@hpwam@glcfafadthﬁieﬂet hyl - N- {

[
6
3-
| di n-
%] rré%%%%gﬁh@ﬁﬂ%gékwl%aﬁ@wrlvxﬂﬂﬁme@ma}fmmz;e}z oxo-1-[3-
4- t h | ) - 6- et hyl - 2- 1-[3-
i(f I Sor onet ﬁyi)slﬁg%%/l Hé@%&ﬁ% "gx : eca?ﬁoxgm deoxg [
(4- @f@mﬁmﬁio@wﬂmmﬁw B ION q{4~%ulga{vfamf&{yﬁ>ﬁxﬁgylﬁ2_oxgﬂ.y[g: 2-oxo-1-[3
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3 -carboxamide;

5[
(tr
5-[

5-[(4-Cyanophenyl)sulfinyl] -N-cyclopropyl-6-methyl-2-0x0-1-[3- (trifluoromethyl)phenyl]-

15 1,2~dihydropyridine-3-carboxamide;

N-{[5- ~(Cyclopropylsulfonyl)pyridin-2-yl]methyl} -2-oxo-5- -(phenylsulfinyl)-1- [3—
(trifluoromethyl)phenyl]- 1,2-dihydropyridine-3-carboxamide;
-MethyI—S-(methylsulf"myl)-N~{[5-(methylsulfonyl)pynd1n~2-yl]methyl}—2—0x0-1-[3-
(triﬂuoromethyl)phenyl]—l,Z—dihydropyridine—S-carboxamide;

20 N—CyclopropyI-S-[(3~methoxypheny1)sulﬁnyl]—é—methyl—2-oxo—1—[3-
(trifluoromethyl)phenyl]-1 ,2-dibyydropyridine-3-carboxamide;

N-Cyclopropyl-5 -[(2-methoxyphenyl)sulfinyl]-6-methyl-2-ox0-1- [3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide X
5-[(4-Cyanopheny1)sulﬁnyl]—N—[(2S)-2-hydroxypropyl]—6—methy1—2-oxo—-1-[3-

25 (triﬂuoromethyl)phenyl]-l,2-dihydr0pyridine~3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-6-methyl-2-oxo- 1-[3-(trifluoromethyl)phenyi]-1,2-
dibydropyridine-3-carboxamide;
5—[(4~Cyanopheny1)su1ﬁny1]-6—methy1~N—[4—(methylsuIfonyl)benzyl]~2-oxo—1-[3-
(h*iﬂuoromethyl)phenyl]—l,2-dihydmpyridine-3-carboxamide;



ropyri di ne- 3- car boxam de;

rifluoronethyl)phenyl]-1, 2-dihyd
[ (4- Chl or ophenyl ) sul finyl]-6-nethyl-N[4-(nethylsul fonyl)benzyl]-2-oxo-1-
(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;
) su

10 (trifluoronethyl)phenyl]-1,2-dihydropyridi ne-3-carboxam de;

Met hyl - N- [ 4- (et hyl sul f onyl )benzyl ]-81[ (4-nitrophenyl)sul finyl]-2-oxo0-1-]
(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;
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AE L B B g e
4-
t

1 {

E ][ret hxhﬁwof:m@thﬁma 11; 2amaropylidine-3-car boxgmlde
5-[ (4-

3

(t
5-
3-
_Es Vet hyl -BORPRARERY I phenyl ) sul fmyl - N-[ 4- (et hyl sul f onJFY/EEMEGN32E ox0- 1- [
3
6-
3-
6
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(4- Brormphenyl ysul finyl]- N 6- di net hyl - 2- oxo-1-[3-(tri fl uoronet hyl) phenyl
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15 5-[(4-Cyanopheny1)su1ﬁnyl}~1—(3,5-diﬂuorophenyl)-N{z-(1H-imidazol—4~y1)ethyl]-6-
methyl-2-oxo-1,2-dihydropyridine-3-carboxarmide;
5-[(4—Cyanopheny1)sulﬁnyl]-1—(3,5-diﬂucrophcnyl)—6~methyl—N—(2-morpholin—4~ylethyl)-
2-0x0-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanopheny1)sulﬁnyl]-1-(3,5—diﬂu0ropheny1)—N,6-dimethy1~2-oxo—1,2-

¢ dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)suIﬁnyl]-6-methyl-N—[(3-methylisoxazol—S-yl)methyl]-2-oxo—1-[3—
(ﬁiﬂuoromethyl)phenyl]-l,2-dihydropyridine-3-carboxamide;
N-Cyclopropyl-5-[(4-hydroxyphenyl)sulfinyl]-6-methyl-2-oxo0-1- f3-
(trifluoromethy)phenyl]-1,2-dihydropyridine-3-carboxamide;

25 - 5-[(4-Cyanophenyl)sulﬁnyl]—N—[B—(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-oxo—N—[3-(1H—1,2,3—triazol—1-y1)propyl]—1-[3—
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5~[(4-Cyanophenyl)sulﬁny1]—N—[(1~hydroxycyCIOpropyl)methyl]—6—methy1—2—oxo~1—[3—

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



5-[ (4- Cyanophenyl ) sul finyl]-N(2-hydroxyethyl)-6-nethyl -2-o0xo0-1-[ 3-
(trifl uororret hyI ) phenyl ] -1, 2-di hydropyri di ne- 3-car boxam de; s

S-[(4-GQy ) sul finyl]-N(cyclopropyl methyl)-6- [3

(trifl uor orre fJ)phenyl ]-1, 2-di hydropyri di ne- 3-car boggpnji%hﬂ%w&ﬁzsl :
N- Met hyl - 2- oxo- 5 (phenyl suI fnyl)-1- [52“ rifluoronethyl )phenyl ]-1, 2-di hydrop
yri di ne- 3- car boxam de;

N (Cyanomet hyl ) - 5- [ (4- cyanophenyl ) sul finyl]-6-nethyl - 2-oxo-1-[3- "io

(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;
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| - di 5m3tﬂﬁﬁn@mbpheﬁyhﬂﬂmﬂ‘ﬂ‘@mow-meth Ipropyl)- 6-methy1~2 -0%0-1-[3-
(trif met h g{ Bllt?nyl] 1, 2- di hydr opyri di ne-3-car boxam de;
5-[ (4- ﬁgfb § Py ¥/ 3-daaydropiridineyicarbaxemide; [ 3- (tri f | uor omet hyl ) phenyl |
-1, 2-
5-1 (4- %Qﬁg% R SR B T st eyl 2 ey 3-2- oxo- 1- [ -
(trifl lﬁuﬁhmm@th})lmﬂﬁﬁyln—]l-zldﬂiyalﬂobymlg&grdagdoggm .car boxani de;
5-1 (4- Cyangphenyl )sul finyl]-6- hyl - 2- oxo- N 3 (2-oxopyrrolidin-1-yl)propy
17-1-[ % M@%hvhﬁf[ébmﬂwmhynyl n;w}mmmtuygmfowyhedmpa?m@aar-pﬂx am de; 25~
L i R
6- Met hyhvibthiymt
[ 5- (ma?hyl sul fo[ﬁ )pﬂ%ﬂj}? o }%”H% Y pjtrophensDsylfngl]-2-0xo0-1- [3‘
(trifl (oilpaemneg l)ﬁh@mygl] ]l-ZLdlﬂydinpymﬂlﬂ@yxcaﬁoﬂ@nﬂecar boxami de:
2
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PCT/ SE&Q@I@éM}pbenyI]sulﬁnyl}-l,2—d1hydropyr1dme—3-carboxamlde;

15 5-{[4—(Acetylamino)phenyl]sulﬁnyl}~6-methy1—N—[4-(methylsu]fonyl)benzyl]—z-oxo~1-[3—
(triﬂuoromethyl)phenyl]~1,2—dihydropyridine-3~carboxamide;
5—[(4-Ethylpheny1)sulﬁny1]-6~methy1—N-[4—(methyIsulfonyl)benzyl}-2-0xo~1-[3—
(triﬂuoromethyl)phenyl]—1,2-dihydropyridine-3-carboxamide;
5-[(4—F1uoropheny1)sulﬁnyl]—6—methyl—N—[4~(methylmﬂfouyl)benzyl]-2-oxo—1-[3-

20 (triﬂuoromethyl)phenyl]-1,2-dﬂ1ydropyridine—3-carboxamide;
5-{(4-Cyanophenyl)sulfinyl]-6-methyl-1- (3-methylphenyl)-N-{[5 ~(methylsulfonyl)pyridin-
2-y1]methyl}-2—0xo—1,2—dihydropyrid1'ne-3-carboxamide;
5-[(4—CyanOphenyl)sulﬁnyl]—N—ethyl—6—methy1—2—oxo—1—[3-(triﬂuoromethyl)phenyl}1,2—
dihydropyridine-3-carboxamide;

25 5-[(4-Chloropheny1)sulﬁny1]-N,6—dimethy1—2-oxo—1-[3-(triﬂuoromeﬂlyl)phenyl]—1,2—
dibydropyridine-3-carboxamide;
N—EthyI-S—[(4—ﬂuorophenyl)sulﬁnyl]-6~methy1-2-oxo—1—[3-(triﬂuor0methyl)phenyl]-1,2—
dihydropyridine-3-carboxamide;
5-[(4-Fluorophenyl)sulfinyl] -N,6-dimethyl-2-0x0- 1-[3-(trifluoromethyl)phenyl}-1,2-

30 dihydropyridine-3-carboxamide;
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'5- [(4 Cyanophenyl ) sul fonyl ] - N, 6-di net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phenyl
1-1,2 ﬁéﬂ# %dl ne- 3- car boxam de; 5- {

[ 4- (Acet %803% &nyl ] sul fonyl }-6- net hyl - N-[ 4- (et hyl sRET/EE3009/B9a2sy| | - 2- ox
0-1-[3- (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxam de; s

5-[ (4- Et hyl phenyl ) sul f onyl ] - 6- net hyI N2B4- (et hyI sul fonyl ) benzyl ] - 2- oxo- 1-[
3 (trifluoronethyl)phenyl]-1,2-dihydropyridi ne-3-carboxani de;

5-[ (4- Cyanophenyl ) sul fonyl ] - N, 6-di net hyl - 2- oxo-

1[3(tr|f_ ke 2= Ghi [ r.idi ne- 3- car hoxam de;

5-[(4- Q/asnog%gﬁﬁﬁ%gjg%@onywﬂqﬁ’? éllﬁ?/%ﬂé%}égcf?%—gﬂhﬁi&{oﬁ%@bmﬂ’})enﬁﬂﬁhyI 2- OXO0-
1-[ 3- 10d@hydr&ﬂ)mﬂumn33birhbﬁme&yl] 1, 2- di hydr opyri di ne- 3- car boxam de; N-[(3
- Cycl oprop Ilsoxazol ) met hyl ] - 6- et hyl - 5- (net hyl sul f onyl ) - 2- oxo- 1 -[ 3-
(trifluof 11]Y1]2N PthydraygihiyhiGmethybardyoxars-de;

5[(6Q/ r|d| di_nmet hyl - 2- oxo-1-[3-(trifl uoronethyl)
phenyl ] - 5‘?%6@@“6‘%?}1@3 r?e&gy‘i‘lgl’%‘g&?nz’&‘érquéml de;

6- Met

B e e
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{
ar boxafftriflepromethyl)phenyl)-1,2-dibydropyridine-3- carboxam1de
[

é 4- Et sul fmyl ] - 6- et hyl - N-[ 4- (et hy{ sul f onyl ) benzyl ] - 2- oxo- 1-
[3 ((t ri B’y %ﬂ@k&%ﬁ?)r ] %Ft}lﬁwlﬂoﬁ3r{mﬂwymgwhpﬁ/@yﬂar Daitgdtabgridine-3-

6- Met hyl o Nubéibiget hyl sul fonyl ) benzyl | - 2- oxo- 5-{

[ 4- (phenyl et hynyl’) phenyl ] sul finyl}-1 20

3. ({11 {@hamminbe b senbdmos sl R dio-shogappoxar de:

6- - ( yn | -yl phenyl ) sul f

I\@thyl N-[4(rret | sul fonyl)benzyl]-2-oxo
}ﬂ% el hy ’r@l hmﬂ]dlrle—acehbhydnmlayrl d| ne - car boxani de;

i nyl 2 1- fmfluprometly

S - Al M a0 L o )
6- ({ 2- Metthiho gr@yjl ) t byl h | 1, 6-
di é\i/dr op@rflﬂdclJ nngaﬂm?ui%ﬁ??nyl)r?}%@g%msl&%&&dé vorometbyl) phenyl ] -

5-[(5- I HdopyatioghenyDsylFipplHA- (thjrdreié\jqﬁapmgﬁldfafhy}&.@;@ﬁg_[3 (trifluoronethyl
) pheny ](tnﬂuc;r ome%ﬁpl%)rgf Pb r(]1%13%1(E:P(%fg‘ld(ljltifa(:li‘»mczlr%oxaumde

15 5—[(4-Cyanophenyl)sulﬁnyl]-6—methy1—N—(2-morpho11n—4-ylethy1)—2-oxo-1—[3-
(hiﬂuoromethyl)phenyl]-1,2-dihydr0pyridine-3-carboxamide;
5-[(4~Cyanophenyl)sulﬁnyl]—N—(Z-hydroxy~1,1~djmethylethyl)—6—methy1—2—oxo-1-[3—
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5—[(4-Cyanophenyl)sulﬁnyl]-N,6-dimethy1-2—oxo-1-[3-(triﬂuoromcthyl)phenyl]-l,2-

) dihydropyridine-3-carboxamide;
5—[(4—Cyanophenyl)su]fmyl]—N—[(2R)~2—hydroxypropyl]-6-methy1—2-oxo—1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanopheny1)sulﬁnyl]—6~methy1—2—oxo-N—[3-(2—oxopyrrolidin—1—yl)propy1]~l-[3-
(triﬂuoromethyl)phenyl]—l,2-dihydropyridine~3—carboxamide;

25 5-[(4~Cyanophenyl)sulﬁnyl]-N-(Z-methoxypropyl)—6—methy1—2~oxo—1—[3-
(trifluoromethylyphenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methy1-5-(methylsulfonyl)-N~{[5-(methylsulfonyl)pyridin-z-yl]methyl}—2—oxo~1-[3—
(trifluoromethylphenyl]-1,2-dihydropyridine-3-carboxamide;
2-OX0~N-[3—(2-oxopyrrolidin-l—yI)propyI]-5-(phenylsulfonyl)-l—[3-

30 (triﬂuoromcthyl)phenyl]-l,2—dihydropyridine-3-ca:rbOxamide;



5-[(5-Bromopyridin-2-yl)sul finyl]-N,6-di nmethyl -2-o0xo0-1-[3-(trifluoromethyl) .
phenyl]-1,2- 30 di hydropyri di ne-3-carboxam de; WO 2006/ 098684
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5[ ( 5- 288%%@%3@? in-2=y1) sul finyl]-6- met hyl - N-[ 4- (et hyl sal T ony ) Benzyl ] - 2-0-

x0-1-[3- (trifluoronethyl)phenyl]-1, %&di hydr opyri di ne- 3- car boxam de;

5-1(5-Bronopyrimdin-2-yl)sul fnyl]

N, 6- di met hyl - 2-oxo-1-[3-(trifluoronethyl)phenyl]-

1, 2-di hydropyri di ne- 3- car boxam de; s

5- [ ( 6- B-pEapyanb kNsfork ik . L e - t4ifl uoroneth
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5- [ ( 6- Ciayspgsridine3-gagpoXauidei nyl | - N, 6- di met hyl - 2- oxo- 1-[ 3- (tri fl uor omet hyl )
henyl 1+ 1,.2-, dj hydr ri dj ne- 3-carboxam de; 5-[(5-Cyano-2-thienyl)sulfinyl

R 6 i etk She R e R o R me o Ry pitois el -oxo 13

di hydr {cld _az’rF,'@' e .

5- (1H Iqﬁl.y%ﬂadg%[?a%?bﬁ%&???ny ?g{oﬁﬁlﬁ?la-gl\ﬁaf%xf%%ﬁyl sul f onyl ) benzyl ] - 2- oxo- 1-

[ 3- s(t r3-f(tishyplednyl)sylfingtiyd-nethyP-Ndidhgekstionyitfodi) garsexam.de;

6- Met hyl - 5-[ (et hyl am no) sul f onyi ] - N-[ 4- (et hyl sul T onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifl JB%%%V%W%W@HW11,21(?111:@09%@1@ rqadmeméiecar boxani de; 15

Cori 11 oo IR R e S iR et T2 T

6- Met hylihyhNrdpdridiret hydrbontandayl ) benzyl | - 5-{[ (2- mor phol i n- 4-yl et hyl ) ami no] sul f

oo - P ComnastsrrRLbgAT) Phericrony B clingthy ofiyl) G 2emicbpgan de; 5+ {

1420 S O BB PRty b1k i opy 1 i ne- 3 car boxa de.

sl ;Vg;ﬁh?l\{)ﬁ(ﬁ#ényl }h%b%dfgmllg} gk%?ﬁ&ggyg—n%&%%p gnwbizlt%ogl' |"E§(rjlrglp;r?dl ne-

3- car bostetatesthyl)phenyl]-1,2-dihydropyridine-3-carboxamide; _

AR A ol £
dikydropyridine-3-carboxamide;

15 6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1 -[3-(trifluoromethyl)phenyl]-5-({4-
[(trimethylsilyl)ethynyl]phenyl}sulﬁnyl)-l,2~d1'hydropyridine-3-carboxamide;
5-[(4~Ethyny1pheny1)sulﬁny1]—6-methy1-N—[4—(methylsulfonyl)benzyl]—2~oxo—1-[3~
(h'iﬂuoromethyl)phenyl]—l,2-dihydropyridine—3—carboxamide;
6—Methy1—N—[4-(methylsu1fony1)benzyl]«Z-oxo-S—{[4-(phenylethyny1)pheny1]sulﬁnyl}-1~

20 {3-(iriﬂuoromethyl)phenyl]-1,2-dihydr0pyridine-3—carboxamide;
6-Methy1—N—[4~(methylsulfonyl)benzyl]-2—oxo-S—[(4—prop-1—yn-l-ylphenyl)sulﬁnyl]-1~[3—
(triflueromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(5-Cyanopyridin~2-y1)sulﬁnyl]—]\/',é-dimethyl-z-oxo—1-[3-(hiﬂuoromethyl)phenyl]-l,2—
dihydropyridine-3-carboxamide;

25 6-({2—Methy1—5—(methylcarbamoyl)~6-oxo-1-[3-(ﬂiﬂuoromethyl)phenyl]-1,6-
dihydropyridin-3-y1} sulfinylnicotinamide;
5—[(5—Chloropyridin—2~yl)su1ﬁny1]-N,6-dimethy1~2-oxo—1-[3—(triﬂuoromethyl)phenyl]—1,2~
dihydropyridine-3-carboxamide;
5~[(S—Bromopyridin-z-yl)sulﬁnyl]-N,6—dimethy1-2-oxo—1—[3-(hiﬂuoromethyl)phenyl]—1,2-

30 dihydropyridine-3-carboxamide;



6- Met hyl - N-[ 4- (et hyl sul fonyl )b enzyl]-2-o0x0-5-[(pyridin-3

-yl am no) sul fonyl]-1-] 3-
(trifluoromethyl)phenyl]-1,2-dilrydropyridine-3-carboxam de; 2-Methyl-5-({
_[4-(nethQW@GWF%H%%?benzyI]anino} car bonyl ) - 6- oxo- 1- [ 3- PCT/SE2006/000328
(trifluoromethyl)phenyl]-1, 6-di hydropyridi ne-3-sulfonic acid; W

2006/ 098684 PCT/ SE2006/ 000328 26 25

6- Met hyl - N- [ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 5- (phenyl t hi 0) - 1-[ 3-
(trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de;
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6- Met hyl (Meflubrdm@biydieslfam.l L 220X O O~ enyl sul fonyl)-1-[ 3-
(trifl uo;(orret ﬁyl )pﬂgﬂnyl },1[]1 2-%1?hy rwé%)l}rgigd?%&r)lbe- g@%’l’ boxam de;
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; a L vt idine- 3. i de:
5 { BenoyP S PR AR A R e i P b ppormetasliphenyl.
(trifl uod@neihirgio i cathoZafhi ropyri di ne- 3- car boxam de;
ppiding 3} ghidey d i di b i d

5- (Et hyl sul finyl)-6-net hill -N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifl uoPdkEHgnopFFdingd- )il,llﬂnﬂﬂM@dhpgthﬂeﬂ-m—&[ﬁé@ﬁﬁlmamﬁmy%ph%nﬁ@lﬂ%l|3

3-({2- -5- (41 4- hyl syl f )b I i b | )-6-o0x0-1-[3-
(t I(’I{f I g?@ﬁ?ﬁ?}éépﬁé&ﬁq }I%él?ii ﬁ%répspizéi ]na;n SIO% Cglrjl ?%I gpr op)z;noat e;

5- | oh Csad s . et oyl Skl 1) b []-2- -1-[ 3-
L TSR S vy e ety AR A R i G B A

5- (Cyel opbp@pbeudibedytarbataimdeg; cycl opr opyl sul f onyl ) benzyl ] - 6- net hyl - 2- oxo- 1-
[3 20 (tgi or.one enyl]-1, 2-di hydropyri di ne- 3-car boxam de; - and
phar mce%%i%%‘&&t‘?‘é’%yy g“é‘llqﬂ@dé‘("[‘h%we }‘%ulﬁﬁé'ﬂ)bgﬁzyﬂmexq:}ﬂeﬁent i nvention

() or o P 2k A BB el 2 el i ned above whi ch
6-Methy1—5—[(methylamino)sulfonyl]-N~[4~(methylsulf0ny1)benzy1]-2—ox0-1-[3—
(triﬂuoromethyl)phenyl]-l,2-dihydropyridine—3-carboxamide;

15 5-(Anil:inosu]fonyl)~6-methy1~N—[4—(methylsulfonyl)benzyl]-2-oxo~1-[3~
(uiﬂuoromeﬂlyl)phenyl]—1,2—dihydropyr1'dine~3—carboxamide;
6-Methyl-V-[4-(methylsulfonyl)benzyl}-5-{ [(2-morpholin—4—ylethyl)amino]sulfonyl} -2-
oxo-1-[3~(11iﬂu0romethyl)phenyl]-1,2-dihydropyridine—3-carboxamide;
5-{[(2-Cyanoethy1)(methyl)amino]sulfonyl}-6—methyl-N—[4-(methylsulfonyl)benzy1]~2-

0 oxo-1 ~[3-(triﬂuoromethy1)pheny1]-1,2—dihyd10pyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-5-{ [(6-morpholin-4-ylpyridin-3-
yDamino]sulfonyl}-2-o0x0-1-[3 ~(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxamide;
6-Methyl-N-{4-(methylsulfonyl)benzyl]-5 ~(morpholin-4-ylsulfonyl)-2-ox0-1-[3~

25 (triﬂuoromethyl)phenyl]-l,2~dihydropyridine~3-carboxamide;
6-MethyI—N-[4—(methylsulfonyl)benzyl]-2-oxo-5-[(pyridin—3 -ylamino)jsulfonyl]-1-[3-
(triﬂuoromethyl)phenyl]~1,2-d1'11ydropyridine-3-carboxamide;
2-Methyl-5-({[4-(methylsuifonyl)benzyl]amino} carbonyl)-6-oxo-1 -[3-
(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-sulfonic acid;



25 conprises, (a) reacting a conpound of formula (11) WO 2006/ 098684
PCT/ SE2006/ 000328 27 R14 RO Z 7-WR NOR3 (Il) wherein L1 represents

a | eavi dssuch as hal ogen or hydroxyl) and R1, W and Z
are as %iﬁpléea |n formula (1), with a conmpound of for?ruB?"'SEﬁgf\lﬁig?é 15 Ra -

(rrr)y wherein X, RRand R5 are as def.ined in fornula (1); or (b) when W
represents -S- and Z represents a single bond or -CH2-, reacting a
conmpound of forrmula (IV) 10 R6 0 Hal \ NIX-R5 a WI NRO R3 (1V)
wherein Hal represents a hal ogen atom and X, R, R3, R4, RS and R6 are as

def i ned6MbthildVWﬂeﬂnyJ)su1f¢Myu)‘beﬁzymmJog %,ﬁ%ﬁ S_M wherein R14 and Z are

as defined in fornula 15 represe rgano tin or organo
bor oni C(t%ﬂ‘FQIOEIP&YBPhW 2 dlhydropyrldme 3-carboxamide;

6—Methy1—N—[4-(methylsulfony1)benzyl]-2-0x0-5-(phenylsulﬁnyl)~1—[3—
(triﬂuoromethyl)phenyl]—1,2—dihydr0pyridine-3-carboxamjde;

5 6-Methyl—N—[4—(methylsulfonyl)benzyl]-Z-oxo—S-(phenylsﬂfonyl)-1-[3—
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3 ~carboxamide;
6-Methyl—S-(methylsulﬁnyl)-N—[4—(methylsulfonyl)benzyl]-2—oxo-1-[3—
(n-iﬂuoromethyl)phenyl]-1,2—dihydropyridine-3-carboxamide;
6-Methy1—5-(methylsu1fonyl)-N—[4—(methylsulfonyl)benzy1]-2-oxo-1—[3- ™

10 (triﬂuoromethyl)phenyl]-l,2—d1'hydropyridine—3-carboxamide;
5-(Benzylsulﬁnyl)-6~methyl-N-[4-(meﬂ1ylsulfony1)benzyl]-2—0xo-l-[3-
(triﬂuoromethyl)phenyl]—1,2-dihyd.ropyridine-3—carboxamide;
5-(Ethylsulﬁnyl)-6-methyI-N-[4—(methylsulfonyl)benzyl}-z-oxo-1-[3—
(trifluoromethyl)phenyl]- 1,2-dihydropyridine-3-carboxamide;

15 Methyl 3—({2—methy1—5~({[4~(methylsulfonyl)benzyl]amino}carbonyl)-6—oxo-1—[3—
(triﬂuoromethyl)phenyl]—l,6—dihydropyridin-3-y1}sulfmyl)propanoate;
5—(Cyclohexylsulﬁnyl)—6—methy1—N—[4-(methylsulfonyl)benzyl]—2-oxo-l—[3-
(m'ﬂuoromethyl)phenyl]-l,2~dihydropyridine—3-ca.rboxamide;
5—(Cyclopropylsulfonyl)-N~[4—(cyclopropylsulfonyl)benzyl]-6-methy1—2—oxo—1-[3-

20 (triﬂuoromethyl)phcnyl]-l,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 2 pharmaceutically acceptable salt thereof as defined above which

25 comprises,

(a) reacting a compound of formula (II)




WD 2006/ 098684 PCT/ SE2006/ 000328 28 (c) when Wrepresents -S and Z
‘represents a single bond or -CH2-, reacting a conpound of fornula (IV)
wherein nts a hal ogen atomand X, Rl, R3, R4, RS and R6 are as
.defi ned :ﬁbfzg‘r?@z@?%g(l), with a thiol R14-Z-S-H wherei n REISEHE6/I032% as
defined in fornmula (1) in the presence of s a copper (1) salt; or (d) when
Wrepresents -S- and Z represents a si®dgl e bond or -CH2-, reacting a
conmpound of forrmula (V) R6 O HS NX-RS 1 14 R NOR R3 10 (V) wherein X
Rl, R3, R4, R5 and R6 are as defined in formula (lI), with an electrophile
R14-Z-1L2 wherein L2 represenf{ssa |eaving ouppsuch as hal ogen and 14 R
and Z are as defined in for a~L);,or i$ (e)llwhen Wrepresents -S®2- and
Z represents 1VR25-, reacting a c ha (VI) WD 2006/ 098684
PCT/ SE2006/ 000328 29 OR6 0 CI-S N_X- RASR NO R3 (M)

(n
. 1
wherein L~ represents a leaving group (such as halo gen or hydroxyl) and RI, RS, R6, R14 A\
and Z are as defined in formula (I),

with a compound of formula

H\II\I/X_ R®
4
5 R am
. 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 ~CHy—, reacting a
compound of formula (IV)
10
R 0
Hal —R®
X N X—R
R I il?‘l-
R’ N~ 0
RS
(V)
wherein Hal represents a halogen atom and X, Rl, RB, R4, R5 and R6 are as defined in
formula (1),

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

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



wherein X, R, R3, R4, R5 and R6 are as defined in formula (1), with an .
am ne R14 NHR25 wherein R14 and R25 are as defined in formula (1); or s (f)
when W Py a sulfinyl (-S(O -) or a sulfonyl - up,

oxi di si ng toﬁﬁzm%%rrespondi ng conpound wherein Wrepr eggﬁt%gi(ésf?%g%é)(_s -)
group; and optionally after (a), (b),,(c), (d), (e) or (f) carrying out one
or nore of the follow ng: converti ?i% t he 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 nay conveniently be carried out
in an dcpavian Wokpresnistietands, regiresento n simgletzond oor-CNorpedstiogysr r ol i di none at
a tenperature, for exanple, in the range fromO Cto thelbq;li4ng5poi nt of
t he solgegiound tf femeRaVywhiretiasil radeseatshasfogendiont amd XSRCRIPR 1B r eagent
such as HATU (0-(7-Azabenzotriazol-1-yl)-N,N, N ,N - tetramethyl uronium

hexaf | uggahes phaded iffvhufa))y, Hydr oxy- 7- azabenzotri azol e), HOBT
(1- Hydr oxybenzotri azol e hydrat'e) or DI EA (N, N-Di i sopropyl et hyl am ne) maybe

added. . prpldessq (- teactd v el . j ut in
A or ganiiyb BpHETRRs bhuetiER TS 08 SRUGRAMKADATA (N PR GHERGROU
el evat efsdps alwpe (i.e. 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
necessar or desired, a base such as potassium carbonate nay be added. 25
WO 2oodﬂ%9@@@4wpenrpseeiﬁoo%1@ée’%@sresgﬁs p singlechond o1 teFo—tpeetivgdct i on may
conveni ent | (ge far ri' Q,)out in an organi c solvent such as acetonitrile at
el evat e':(ﬂ’rqpé’ﬁﬁ PLioEPY a((J{' Je. 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-di am ne. 5 Rh pridcess (d), the reaction may
conveniently be carried outlt_|'§n an|orggnic | vent such as acetonitrile or

di oxane at el evated tenpera abQv “ahbi ent tenperature, 20C), for

1 R
R I?J O
3
10 (V)

wherein X, Rl, Rs, R4, R5 and RG are as defined in formula (T},
with an falE:(:’n:t:)phile_R.l‘L—Z-—I'_,2 wherein L2 represents a leaving group such as halogen and

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

15 (e) when W represents —SO»— and Z represents —NRZS—, reacting a compound of formula

VD)




exanple, in the range from40 Cto the boiling point, and in the presence
"of a salt such as copper (I) iodide and an ami ne such as

()-trans-cycl ohex-1,2-diam ne. Alternatively, the 10 reaction may be
ccarried oUP W ®¥PE4presence of a base such as caesi um cBEBSE0E000628 process
(e), the reaction may conveniently be carried out in an organic sol vent
such as tetrahydrofuran, optionally i?@the presence of a base. is In
process (f), the oxidation may conveniently be carried out using hydrogen
peroxi de or sodium periodate. Other suitable oxidants will be readily
apparent to the man skilled in e ﬂﬁt.(§pecific processes for the
preparation of conpounds of Fornula (1) e disclgsed within 20 the
Exanpl es section of the preddnt i~ Lon.X-SBh processes form an
aspect of the present inventioé ecesgary starting materials are
either commercially avail able, ingthe literature or may be
prepared usi ng known techniqueﬁf Sp fraQprocesses for the 25 preparation
of certain key starting materials arésdisclosed within the Exanpl es section
of the present specification and suh processes form an aspect of the
present invention. Conpounds of fornmula (1) can be converted into further
conpounds of formula (1) using stan d procedures. 30 It wll be

appreci ated by those skilled in the art that in the processes of the

present j i gh wertdai,h étio as hydroxyl or am no
groups ngéeﬁéggigb;%é 26%%?0§§§§3E5g§§g@%ﬁ%@%@BOSZB 31 protected by
protectin roups. ,Ih the, preparat i.qrsof t he _conpounds formula (1)
nmay invol“"gtg, naatUP”é%Rap_ ri Xpge g@?d&eaﬁ?oatfidt%ﬁ}?ﬁrg‘rﬁpﬁ'ﬂla@n?fval of one or
nore protecting groups. s The protection and deprotection of functional
groups i's described in' Protective Goups in Oganic Chemstry', edited by
J.WF Hen WhaREh RS8R Q&%) andk Fudhsol (-4E0),C diEhgan ¢

Synt hsesi s", Yg edﬁzi on,S aT. V\llngre?égn)e j;%d P. G%l(i V@%)gg%dﬁé’y-ﬁql%‘é?{s%ci ence
(1999) . corresponding compound wherein W represents a thio (=S —) group;

and optionally after (a), (b), (c), (d), (e) or (f) carrying out one or more of the following:
* 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/ora

15 coupling reagent such as HATU (O-(7-Azabenzotriazol-1-y1)-IN,N, N’ N~
tetramethyluronium hexafluorophosphate), HOAT (1-Hydroxy-7-azabenzottiazole),
HOBT (1-Hydroxybenzotriazole hydrate) or DIEA (N,N-Diisopropylethylamine) may be
added.

20 In process (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(iri-#-butylphosphine)palladium. If necessary
or desired, a base such as potassium carbonate may be added.

23



i o The conpounds of fornula (1) above nmay be converted to a ;
pharmaceutically acceptable salt thereof, preferably an acid addition salt

such asy Wy 699 | ori de, hydrobrom de, sul phat e, pho?gggkzaaé@coﬁ%%ate

fumarate, naleate, tartrate, lactate, citrate, pyruva
oxal at e, thanesul phonat e orp-tol uenesul phonate. is Conpounds of formla
(I') are capable of existing in steredPsomeric forms. It will be understood

that the invention enconpasses the use of all geonetric and optical isoners
(i ncluding atropi soners) of the conpounds of formila (1) and m xtures
t her eof Injmesagel{nghe repctommey COH‘fﬁéleaﬂiébeﬁamdDDfmras cagrationdoktent mxchtaher eof

al so fo S f..the i nvention. i i.cally pure forns
are par %%ﬁm?ﬁ ﬁ%%z&gﬁ%gé%npﬁ e a(?%%ﬂﬂ Btpmip f’=a7r%g§§’ %ﬁﬁi‘a‘fﬂﬁ&

phar rracmu&arﬁalﬂom 86 o€ RS BRIPBIIRA JofutBMEn %fetslsﬁééeh}fe a sdbf h%Eﬁ'EsC@d;)i,laP@

particul ar as nodul ators of serine prot eases such as protein an d

pancr eaiotlide ahdgn amineanudh apgijemnaicyglohdxuhBaliameintr ophi | el ast ase, and may
therefore be beneficial in the treatnent or prophylaxis of inflanmmtory
di seases and conditions. 25 Exanpl es of such conditions include: adult
respi r ainqiycedt &)/ 186 seadiiiiaiBolvaRIeRIly bE Mﬁl'eﬁ ouf 1hlﬁﬁ%§%a?m %Weﬂ?{ﬂﬂ:h%s
enphysema, bronchitis, bronchiectasi’s, chronic obstructive pulnonary

di seas eac(ﬂtgme %ﬂﬂ@bﬁase hh@ma@drtelppemmse Gre. abgvemynbichh engrmro 2t Q)f fot hi s

i nventi ¢ o) usef y he. nodul ati on of endogenous and/or

ex ogenous fno%le 5%ng G ?Q {:§° &ﬁtb@ﬁmgdmé‘&&@ 15 ke HPSSEP%%%@HCh as

at her OSdonBé: lgdldgl ﬁ@%% I'Qé ] { auuﬂ t )l??q’l S
i ncl udi ngﬁbﬁ? not a| m tedmteo %??S: ngarslé Qféé;é emp%] o J@Alﬁa '“é{ t%ﬁ
i nf panTiatasiop neiydeameiedodut firy tip poisencerdfgibase mhlasudaaagmbcﬁrbdmke linmited to T

| ynphocytes, B |ynphocytes, WO 2006/ 098684 PCT/ SE2006/ 000328 32
thymocytes; autoi mmune di seases, bone marrow;, inflammation of the joint
(es peCIIaIpIrQCessr (1393,lﬂi@ie@btﬁbnﬁﬁ&ﬁédrﬁvbﬁlent%%@&@ﬁ&&‘éﬁtﬁh fin @f“ﬁnﬁ%’dfvlant u@% Lammat i on
of the 16ajltro Intestinal tract (especially infl am‘re’tory ovve I sease,

ul cer atFRAVERTRPOPUSRHE: Bbs Presctspal ghaeri tis); inflammation of the skin
(especially psoriasis, eczema, dermatitis); im tunour nmetastasis or s

i nvasi on; in disease associated with uncontrol | ed degradati on of the

ext pacdhipmcass (Dathe 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 (T) can be converted into further compounds of formula (D 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



~such as osteoarthritis; in bone resorptive disease (such as osteoporosis
and Paget's disease); diseases associated with aberrant angi ogenesis; the
enhanced | ]l agen renodel ling associated with diabetes, periodontal

.di sease @éﬁ&ﬂmggaﬁfngivitis), corneal ulceration, ulceP@E/PBEWOGH0EIe ski n,
post-operative conditions (such as col onic anastonosis) 10 and dermal wound
heal i ng; denyelinating diseases of the3ktentral and peripheral nervous
systenms (such as nultiple sclerosis); age related illness such as denenti a,
inflanmatory di seases of cardi ovascul ar origins; granul omatous di seases;
renal di PE¥eded bnprolesiting gherpsnhus, ihiemrepedation ofephiconpamadnor foamyRrgeri tis;

cancer; rtensi.on, 1ngesied poisons, kin contacts, stings,
bi tes; as'lt] hm%&%laﬁﬁ?%prgww aqageeggeeadtﬁiﬂe%ﬁ]r g 6?910‘1’33 P B PTQTeREOtEFENS] S
ef fects @toupsgan rejection in organ transplantation including but not

limted to human organs; and replacenent therapy of proteinase inhibitors.
Thus, the present invention provides a conpound of forrmula (1) or a

phar mgcett = : - her ei,nhef ar efi ned for use
't her ape PateAlion 260 SBp BR eRoR Bt A E louBis IO Tr RifeqiFoufates Bhe uoe
of a conpbgandic Cherhistryi bdite(d by oW.F.pOmic) Bleaud Bratd (1975)GRRBBleHRAl t t her eof
as herei r(_ygefor.e defi.ngd 'n.t,f&ed nuf %&ure of a _nedicanment for use in

t her apy. guqsdngg%an&%ﬁy%th?s%f t‘?%‘%is nrespe end PGM- Mutss Wéleyer m " t her apy”
al so i nclinteeSenddr (@ | axi s" unless there are specific indications to the

contrary. The ternms "“therapeutic" and "therapeutically"” shoul d be
construed accordingly. Prophylaxis is expected to be particularly rel evant

to t t K v suf f.ered, a previ oys epi spde of, or
ar evgf? he?ﬁmége ourlllglg agrﬁ{er%%{b(s)a e%gg?qagé) F églé‘ée&{efli%%ﬁpmr,nﬁtcﬁ‘éuca §%§E@ggr

condi t i opali therguf préfemblyRaraahaidition sakkue asierireihlReieahpBbblogilar di sease
or condit,ion g)?lnerajf I % i nclf;%g@t hose having a famly history of the

di sease oFPRAlsPhOsRIA. Bretalp % Ie, peifitedaciat oibes2ByuBAet hose who
have beefudoriaft blileg, uhaeRebhonde8! ) AndiaifiRRRL Nd_t 0 be particularly
susceptible to devel oping the disease or condition. The invention also
provides a nethod of treating, or reducing the risk of, a disease or

15 Compounds of formula (I) are capable of existing 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 (D 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 freatment 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 cirthosis, systemic lupus erythematous, inflammatory disease

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



s condition in which inhibition of neutrophil elastase activity is
beneficial which conprises admnistering to a patient in need thereof a

t her ap i ffective anount of a conpound of fornula (I) or a
pharnaggﬁiﬁ@%+ 9ﬁacceptable salt thereof as hereinbefgpgmﬁgkﬁh@H?‘The
invention still farther provides a nethod of treating, or reducing the risk
of, an 10 infl ammtory di sease or codition which conprises adninistering
to a patient in need thereof a therapeutically effective anount of a
conpoun&wof formula (1) or a pharmaceutically acceptable salt thereof as
her ei nb@YBREY§BfANfaRmuRg disagses, dehamarneie ifenpoivdsf die joint tespevight | on may be

used i J 3 t . spid.atory di.stress syndro ARDS) ,
cysti cnrfh FE@%@F% pu h%sﬁ%"ragtﬂﬁﬁ%?%@%":@: B:g‘;ag}%ﬂ{apioﬁhe W%ﬂ"&‘ﬁ? g3 cha oni ¢
obst r ucespeeiabiylinfaramytody Seved eisc¥ePhcerafiut BEIR] YandREHS AUESIBRits);ast hna,

rhinitis, ischem a-reperfusiop injury, rheunatoid arthritis, '
ost eoar?ﬂ?ﬁnﬁaﬁl?nf}gﬁéé&f] (espefially geqrigsisstzemagiegastitis) cdn ey dnethsipsis ¢ 20 For

t he AboMeas@ ik 8136 LESERARAW LWL é&?zﬁﬁﬂ @4{1}; |54 Ldd, of
cour se, varly W th _5he_ corrpoulnd errg?c())lgl/geag? e (ﬁrlo e o&%ﬁ%ﬁﬁ%sﬂﬂixi on, the
t r eat nefich @desteeagthatiss in hene wharptivedistasedi(nwh eslostddperabis dnd Fagsmge of t he
conpou { | tion.,ma e in the range_ fromO0.05 ng/kg to 100
my/ kg. n(g é%gsgh%\ég% e w1 AN qORI0gs e gﬁﬁg@iﬁﬂ&@fl%ﬁnamept able .
sal ts timodeilingagsobiatedseith digheidshipiriodoal Bubaskidich JEBRER LY, c%?ne%?m ni stered

ar ceu{sj cal conP_osition in which the'fornula (1)

1

in the form of h
Icorrpoudﬂ?%%itmn: PE?E'%“Q%O g i BOR-PPRBLyecepsiiiings 4tich as calbrih apastomosis)
phafiTecgdldeadl WorRa HeRlRR h&ﬁ%‘dﬁﬁ%&m&b& yleeg% ch{traf S‘rﬂc{ geg{pge%ﬁg?vrﬁggeg[‘ﬂ: éf‘-

procedures for the selecCtion and preparati Sui
f or mul #piems (Bick aglavidtinlbederpsis); 8¢ felatedeitiangslsach isRivatons, duflaf@btory The

Sci encey; . For my Desi gns” . Aylton, Chuyrchill| Livingstone,

1988. 3@%55%2? BRIy %Pgﬁg‘éo%?@gl%gté’us CE5E%; SFRH ﬁ’éeibqﬁs mgludipgdat aet

admi ni dimitdditomeplirites 4ad polyaeetids; edlcet PURASA Efpéﬁehéioﬁriﬁéegfeﬁ?o}%n onpri se
m 0.

fromO.05 to 99 %v (per cent by weight), nore preferably fr 5to 80
a5 R, Pt

NgE gt A5thmas Fripitisy dipgaseprogesdiony fon nrpinssipg éieer abl y
f r o 0.c43ck O Salbiectfh iR 6ldaY Srah QL RLH b LRSS SALAYSS DY el ght bei ng
based on total %co rrd?)%%i on.g! é}%tﬁﬁio%%tlu&mgbﬁ?n&%m%%%o hm\ﬁan

organs; and replacement therapy of proteinase inhibitors.

Thus, the present invention provides 2 compound of formula (I) or a pharmaceutically-
acceptable salt thereof as hereinbefore defined for use in therapy.

20
S

In a further aspect, the present invention provides the use of a compound of formula () or

a pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of 2

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 "therapentic" 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



s The present invention also provides a pharnmaceutical conposition
“conprising a conpound of formula (1) or a pharmaceutically acceptable salt
t hereof as herei nbefore defined, in association with a pharmaceutically
_accept abl"8O o3¢, diluent or carrier. 10 The i nvent i BAT/FEI0H0338 ovi des
a process for the preparation of a pharmaceutical conposition of the

i nvention which conprises mixing a congdund of fornula (1) or a
pharmaceutically acceptable salt thereof as hereinbefore defined with a
pharmaceutically acceptable adjuvant, diluent or carrier. 1s The

phar macedh¢ssavhakavsdsi identifiettlyy gametid bisting bescesbningnb baphyictRrlg. to the skin
or to the, _lu nd/or airways) in the.form e.g., of creans, solutions,
suspensi ér‘%%‘fepﬁ@gf*ggﬂ%%%f@%fﬂﬁeaw}f&fﬂ%%sm s and dry powder formul ations,
for exanple, formulations in the inhaler device known as the

Tur buhal er (r); or systemically, e.g. by oral administration in the form of
tabl ets, dgpaygudion %Wrﬂﬁ%@?espﬁdmfbﬁ@ obireajingner reducing thbyisk af,entisaasd or

adm ni.st rat ken.. i : t . suspensi.ons;: . or hy .

subcut ancard BRn kit iaotth B Rl 1 RSe SRR PR e hlberstem of
supposi t adinésistening to apatitet awlebd theR¥of aphavtipiutibalneftatiionaoatdfRleSS iz ed
HFA aer osql.s of hge coppounds, %E the invention may be adm ni stered by oral
or nasal % AMTEFHR (LAT 2 PR TRRFECally anverteble salbthstnpbas hacgbeioradatined2s finel y
di vided. The finely divided conpound preferably has a nass nedi an di aneter
of less than 10 m and may be suspended in a propellant mxture wth the
assi st anddcanveationiselhfprdwnprovisigs h methoad d@Breaiog, foatd¢dpcmgithle sk sfabt t her eof

(for exa i G:.AGI .bile.salt. a phospholipid, an al kyl
sacghlgri gﬁe)ﬂ,l EEJ<"§1m|%!e0r 13%?3%: g%lfoél tg)rn ‘%%?@8?%%%7? 3?@8’%%@%%?“@? PBtther
phar macetitdresid thempeartphhiptifective pRbEAIGT.2 Bhpdeh@00HHABEGB4ARCT/ SE2006/ 000328
35 The co ounds.o1 t he i%#a?gfi on may _al soQ he adm ni stered by neans of a
dry powd8PrmacRuYcally aqerpta tehereaf\As hereinbeiorg defingd. a mul ti dose i nhal er,
and may be a breath actuated dry powder inhaler. 5 One possibility is to
m x the finely divided conpound of the invention with a carrier

In particular, the compounds of this invention may be used in the treatment of adult

15 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 (T} 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.



substance, for exanple, a nono-, di- or polysaccharide, a sugar alcohol, or .
anot her polyol. Suitable carriers are sugars, for exanple, |actose,

gl ucos orzgjg%d;g?%g,rcnel ezitose, lactitol, maltitol, tﬁ@ﬂ@fﬁﬁ&ooo? crose,

manni t ol ; h. Alternatively the finely divided "conpound nay be
coat ed by anot her substance. The povﬁgr m xture may al so be 10 di spensed
into hard gel ati ne capsul es, each containing the desired dose of the active
conmpound. Another possibility is to process the finely divided powder into

powcier PagBRER e s bl P e, R Bapebiral compibitn villme S anal or

for exanph@isetfivat 0 KPRV ASy teecddib Yo i i i it neters
the desir elglsgose which is t%ﬂgnci nhgﬁg?%%&h%bfgg%ﬁ?‘toal\??ﬁ@% g%éystem

the act§Wlenpregreiarabht fromil ¥ tor/Ovpw handicvan owne prefership Stoant &) td 50 Hat,i vered to
acimi et e o AR LB b B e SRRP S ot oo " T

adm xed wth r
saccharose, sorbitol, mannitol; a starch, for exanple, potato starch, corn

starch @r arréllg ectin; a cellulose derivative; a binder, for exanple,
gel at i ne"dt*P 1%§9‘?T}P§l|aﬂﬁ?_rﬂr8¥1ﬁ ARG EEal SomppTifien pemprisig 2sempriuad
nmagnesidfifhshda (B oea pﬁﬁhﬁbéﬁﬁca]%} SERLBle Es}@gjéhé?éo?ﬂ ﬁé}gigg%téfegdeﬁpgd,%x ’

paraffin, and the |ike, and then conpr I nto coat ed

t abl et $#sgaciatioaguitly epharmpesutioallysacepntajesdjdvas, desat érleedieabove, may be 25
coated with a concentrated sugar solution which may contain, for exanple,
gum arabic, gelatine, talcumand titaniumdioxide. Aternatively, the

t ableet Tieyinpation ditrétr picvives a psotickafol theipépsi@iondf aphhvedehitap readily
vol atil e orggni C ﬁlgl.vent,. Fgr the preparation of soft gel atine capsul es,
the corfSBRAUET Of e TYHHPR FaKh ralPHEesI0ng sesepannd iof farmmladReonsl e, a

e,
veget aherigddeui@sallp @baeptapid s%ﬁ%é}éc)&%ﬁ hereliefbr Sétﬂeid%@f%@ga 65 Ixig{ﬁﬁfncom ain

granul es of the conpound using elther the above-nen ex ts for WO
2006/ 098BRHRbH SRR GENO0EBR8TIER6 tabl ets. Also liquid or semisolid

formul ati ons of the conpound of the invention may be filled into hard

gel ati ne capsules. Liquid preparations for oral application may be in the

f ormn ofThs phaipsaceuticalispaysitions magfbé aBm@NaemRl CopiSliyUbicORSHhE O 8F g the
conpound of the,invention, the bal ance bejng sugar and
Itng 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, €.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. a

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-Cyp fatty acid or salt thereof, (for example, oleic acid), a bile salt, a

phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or other
pharmaceutically acceptable dispersant.

30



a mxture of ethanol, water, glycerol and propylene glycol. Optionally such
"liquid preparations may contain colouring agents, flavouring agents,

sacchari car boxynet hyl cel | ul ose as a thickeni ng agent or ot her
[\20%@%\9%?88 those skilled in art. 10 The conpoRGTSED6/0Gea28

. exci pi en _ _ _ (
invention may al so be adnministered in conjunction with other conpounds
used for the treatnent of the above coBflitions. Il The present invention
will now be further explained by reference to the following is illustrative

exanpl es.  General Methods 1H NMR and 13C NVR spectra were recorded on a

Vari an | niweonpouddofdhe mvmronanaymbmadtnﬂiété’rg@gmaﬁsnﬁtar BlsderThe
rofo md( H 7.27 |rrethylsu X|de dé (6H

central .

2.50 ppm’%g%?e?%%@?‘% E"“H ©esirese @@IBBW)AD%? halonane|maybe(adresh Bdtuaipdn) wer e
used as idi powadr ifigfi@f ences. Col um chromat ography was carried out using
silica gel (0.040-0.063 mm Merck). Unl ess stated otherw se, starting
materials were conmmercially avail abl e. sol vents and commer ci al

de. . and received. 25 The
ol ou no itk R% e Wo@%@wﬁﬁﬁa@“@é@sﬁﬂ@mw ilg? Perer 1100:
Col urm kumtmcayﬁomtampla ahnun&pdlmp&@mch‘aﬁﬁb,aﬁgﬁy\ém £?0é9n3th£%on'8(c§l“ o s

Wavel engt 4 nny Solvent A water + 0. FA Sol ven aceto
0.1 % Tg uitalle carrigriare suggtnfox cgample, lagiy%, shmom, maffiB 0se)\DeRANGEIRBESY

PCT/ SEZOQJQIt@t@P%%ﬁaloEJ ikl a1 HUBUL A ANV ol e biflasd T Y

C s-colum, 2. bm “par
acet oni t rCPlInENmitIQWOB doAted byf dnotreo adetance. aChelp eddrafikhiee PBRERo be a gr adi ent

flowof 0.7 m/mn.
from 1§% WRpImdl 4GS bR & gel oS copeties, eanfl Qggtglilnagtthg desired dose of the active

compound.

Another possibility is to process the finely divided powder into spheres which break upl
during the inhalation procedure. This spheronized powder may be filled into the dmg

15 reservoir of a multidose inhaler, for example, that knbwn as the Turbuhaler® in which a
dosing unit meters the desired dose which is then inhaled by the patient. With this system

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

For oral administration the compound of the invention may be admixed with an adjuvant or

20  acarrier, 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

25 coated with a concentrated sugar solution which may contain, for example, gum arabic,
gelatine, taloum and titaninm 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
30 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



S The abbreviations or terns used in the exanples have the foll ow ng
meani ngs: HATU. O (7-Azabenzotriazol-1-yl)-N,N,N ,N -tetranethyl uroni um

hexaf | ugooRbRERaat e HOAT: 1- Hydroxy- 7-azabenzot ri azol scrAMbos/000328
| - N- Met hyl - 2-pyr olidinone 10 THF: Tetrahydrothran TFA: Trifl uoroacetic

acid DM~ NN D nethyl formam de DCI\/I[3 Di chl or omet hane DI PEA:
NN-Di i sopropyl ethylamne is Et OAc: E %yl acetate MeOH Methanol MeCN
Acetonitrile EtOH Ethanol NaS204: Sodi um hydrosul phite 20 DMSO. D net hyl

sui phoxj de Starting.materi al , anpl e Aq: ueou HOAc: Acetic
ol - oaepipts. At Bl el i i s O Phonnd e S es by B

Exanpl efjilednfofek @ PEIARME capaflésd- met hoxyphenyl ) sul finyl ] -6-nmet hyl -2-oxo 1 [3
30 Ltrifluoronethyl)phenylj-12-di hydropyri di ne-3-carboxanm de WD 2006/ 098684

PCT/ SE2006/ 000328 38 A mixture of _
M R e
5 example, solutions containing the compound of the invention, 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 1llustrative examples.

General Methods
"H NMR and ’C NMR spectra wers recorded on a Varian Jnova 400 MHz or a Varian |
Mercury-VX 300 MHz instrument. The central peaks of chloroform-d (8g 7.27 ppm),

20  dimethylsulfoxide-ds (8g 2.50 ppm), acetonitrile-d; (8 1.95 ppm) or methanol-dy (6x 331

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
commetcially 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 nml) and NWP (1 m) under

argon was_heated in a mcrowave to 5 150 C for 10 mn. After filtration,
the crudeV@sMyddF+4was purified on an Xterra C8 col unmparsEmoao@szdi ent of
acetonitrile/water. The residue obtained on evaporation was dissolved in
acetic acid (3 nm) and hydrogen peroxide (35%in water, 100 |) was added.
The m xture was stirred for 3h at roomtenperature. Then diluted with water
(5 n) and extracted with ethyl acetate (3 x 5 nl). The organic phase was
dried (My&&Xytical thiofhRigraphd vkl oY 8P 0 Sehtbiry 10 G- cb Y8 Yy gvittéx 3d’$ ﬂ anf
g o

Xterra C8 colunn using a gradient of “acetonitrilelwater:

the m xt uPaEiGe Fige.qeith agstonttrild/ water/ Ay bumidlup i ooy, ac&Bas"/ﬁlobﬂe ﬂﬁa% q gx@@lewz
CDC13) S . 3 7.82 (t, J= 7.8 Hz,
)7 71?1" %/‘(?95/13@%1%1%(&%%@?8“%ﬂﬁwffé’ (7 58 (d, J = 2.8

111),
Hz,2H) 7.49 - 7.36 (m 2H), 7.07 (d, J= 2.9 Hz, 704(d J= 3.1 He,

.8 311), 2.90 (m 1s 1H), 2.35 (d, J = 51Hz 3H), 0.77 (dd, J
= 7 2 aﬁl(eﬁ?b pus of tspmy psgd iy the egaples havefhe folRiing ARG S Nl z: 491, 2

[| 1113+] a0yl he ds .were synt hesi sed
usi ng an anal ogoﬁz(ﬁétgﬁméé?%gf%%ylﬁiescwt}@%e& n?rgﬁﬁlé ‘I“B 1. Ex. Conpound
"HNMR Mz SM 2 he@fiobeghdsfiateoxopyrrolidin- 9.26 (t, J = 5.9 Hz, 1H), 8.78

d, J ]-5- 2.8 Hz, 1H), 8.27 d J =28 e,
(phenyl s&%@ﬁiy 1H¥%VXX3)’I?ﬂzab°@Z‘1tIm%f§e 111), |7_?93 (d, S: 7.5
(trifluonauet hyl hnh@myah}kj-p?mﬁﬁno&w 7.87 - 7.72 (m 3H), 7.67 -

d| hydr opyr.i di ne- ) .33 - 3.09 (m 6H), carboxanm de 2.16 (t,
= gio1 HAF:2H), Tfirérard(rmam et = 7.6 Hz, 2H), 1.62 (quintet, J = 6.9
Hz, W 2006/ qgﬁggfgagqyagggoom 000328 39

DMEF: N,N-Dimethylformamide

DCM: Dichloromethane

DIPEA:  N,N-Diisopropylethylamine
15 EiOAc:  Ethyl acetate

MeOH:  Methanol

MeCN Acetonitrile

EtOH: Ethanol

NaS04:  Sodium hydrosulphite
20 DMSO:  Dimethyl sulphoxide

L SM: Starting muaterial
Ex: Example
Ag: Aqueous
HOAc:  Acetic acid
25 RT: Room temperature

DABCO: 1,4-Diazabicyclo[2.2.2]octane.

Example 1
N-Cyclopropyl-5-[(4-methoxyphenyl)sulfinyl]-6-methyl-2-oxo0-1-[3-

30 (triftluoromethylphenyl]-1.2-dihvdropyridine-3-carboxamide




3 5-[(4-Bronmophenyl)sulfinyl]- 9.65 (t, J= 6.0 Hz, 1H), 8.38 (s, 1H),
667.0, SML 6-nethyl-N-[4- 8.01 (d, J= 7.9 Hz, 1H), 7.93 (d, J= 669.0

t hyl 1-2- 7.3 He, 1K), 7.88 - 7.77
f»r:g 1y[§“%t§@|@€°d%’%gfg%t ]hyl) 7.66 (d, H?] 8.5 He, (mf@%&"?‘%f’““?”

phenyl ] -1, 2-di hydropyridi ne- 8.2 Hz, g:?) 4.60 - 4 46 (m 2H), :
3-carboxam’de 3.16 (s, 3H), 2.32 (s, 4 5-[(2,4- 9.74 (t, J = 5.9 Hz,
1H), 8. 73 (d, J = 663.0 SML Dirrethoxybenzyl)sulfinyl] 6- 16.0 Hz, 1H),
7.95 - 78 (m _4H), et N-[ 4- 111), 756(dd J
(et hyl s%?%ﬁfmf %ﬁmﬁm@xéﬂOéOé-m%hilﬂwxcﬂr»[)'% (nvﬂwgorg@thyhphenylld 2-

1- OBl
B)ﬁgnyl ][%]h( fdg&iﬁggl?op rjle%% é_@hgl%nég48 Igmfﬁ) h—%&gyé (m 2H)
3-car bomﬁh@aplﬂenﬂﬁﬂf(ldhtanﬂam (28 g, 0968 nhﬁol),Jﬂal)ladxdm(l(in(tdd-buﬂzlpho%ﬁhlﬁe 3.1 Hz,
1 3. . 6 6 3 1.54 (d, .J  =6.2Hz,
5H% (4- 0?17%% 1§§bﬁ fﬂ%‘?l andéé%@s(&léé 3 3@@1""‘(5(}33&’{?‘14“ %nﬁcfﬂgpavﬁ% 1 SVB
N-cyel opsop&lfoﬁwmiﬂamezﬁltﬂaldbn Be 46 domny ound7wé’s ﬂﬂﬁﬁea%’angﬁ%a E:s

ox01[3-(tr|fluororrethlf) 774/(m 611 .
pheny| | QU disigd Fpdieninimeetonifle mtem’ﬂmes@ﬂe zzbtamlaﬂ on 2¥gporgiogsvas

3-carb . L f 9.93 t
2L ORI ke g8 T Bbrog Pl bk KR B RRIRASA R °3 (1,
0.7 Hz, Tmammwre&aas(sﬂu-reafe;rﬁ;a&ro&nwﬁmwirherwﬂﬁtedlwhﬁmk& (5 H‘[%andg 29 (d J
= 2.8 Hz 519 (tl’li uoromth@y)%hen yl] 2- 8.22 (dd 4 Hz,
1H), 8. PEractrdwith efbyh acatatdx 5 hﬂ?rgaslcomase WaWerfM@Q@ fliged gmi

car hpxapyf8raleE 4 H WO ~,
2006/ 098684 PCT/T%EZOOGI OOO?lgﬁgd O o Rhertd 3 cindd “Sm% a g'faélg}lt df

acetoniirile/water. Freeze drying of the mixture afforded the title compound (10 mg, 38 %).
"H NMR (300 MHz, CDCls) 5 9.09 (s, 1H), 8.80 (d, J = 5.5 Hz, 1H), 7.82 (t,J = 7.8 Hz,

1H), 7.74 (t, J = 8.0 Hz, 1H), 7.61 (d, J = 2.9 Hz, 2H), 7.58 (4, 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,

15 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 N

for Example 1.

Ex. | Compound "HNMR. m/z SM
2 | 2-0Ox0-N-[3-(2-oxopyrrolidin- | 9.26 (t, /= 5.9 Hz, 1H), 8.78 (d,J= | 532.1 | SM2
1-yDpropyl]-5- 2.8 Hz, IH), 8.27 (4, J = 2.8 Hz,
(phenylsulfinyl}-1-[3- 1H), 8.11 (s, 1H),7.93(d,J=7.5
(trifluoromethylphenyl]-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-(methylsulfinyl)- 9.96 (t, J = 5.7 Hz, 1H), 8.99 (d, J =
528.1 SM6 N-{[5-(nethylsul fonyl)- 2.2 Hz, 1H), 8.79 (d, J= 1.9 Hz,

pyridin }-2-oxo- 1H), 8.27 (dd, J = 8.2, 2.4 Hz, 1H),

J1-[ 3- (truzw%kg@ﬁ?g%/ yl)- 8.03 - 7.72 (m 4H), 7.58 (d J PET/SER006/000328
phenyl]-1, 2-di hydropyridi ne- Hz, 1H), 4.74 (d, J = 5.1 Hz, 211),
3-car.boxam' de 3.29 (s, 3H), 2.78 (d, J393.3 Hz, 3H), 2.08 (d, J = 2.7 Hz,
31-1) 8 N-Cyclopropyl-5-[(3- 9.07 (s, 1H), 8 77 (d, J= 9.1 Hz, 491.1 SMB
met hoxyp anyl \Clllfl vl J-6- 1H) 7 84 (d J=7.6 HZ 1H) 7.77
et hyl - 2-|oko-| 2-[(4-Brommophenylrulgnyd, | 9145, 7.46.0-07 189, §.83 (s, 1H), | 667.0, | SM1

i LLLLSB;?FET BEdE 2 21 el 0o artidos e ashi e 7.9

Hz, 111), 3_C3nxemy1saﬂbny%@ayﬁ-22 81730m, 14153 2999 lepd, = 12 P2y 3 |

0.77 (d, |9 =]7.2 Fz, 2H). 0.51 (d,
g(l)g ggt 15|) ?0%%(@5%@0616@& 4@§62d97\7385déz,w&1<)yw59®m=su5fn¥|j-g-z 1) ,
X = . ,
1), 7.76 (m© ertz}ﬂ 1‘1128%r0rre}§3ﬁqq E%jl‘ %Hg ‘Pi%hi§(%]5§ﬁ)7 ag (m 2H), 7|37
(d, J di hydrépf;ﬂrb@qamd@ 7.7 Hz 1H)6(s738]31 1.3 (s, QH} 7 7, .E carbcxa;n de
=-3.7 Hz - 2 4 m

QO L a1n
BRI TG o A PO L {0 73 £ s Pt E R L
08 oS PSRt L i SR 110 5 ()
methyl-N-[4- 1.75(d, J = 8.2 Hz, 1H), 7.56 (dd, J
(methylsulfonylYbenzyl]-2- =8.2,2.1 Hz,2H), 749 (4,7 =7.6
0x0-1-[3-(trifluoromethyl)- Hz, 1H), 7.03 (d, J = 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, /= 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 (r, 6H), 2.76 (m, 1H), 2.34 (s,
phenyl]-1,2-dihydropyridine- | 3H), 0.67 (d, J = 7.5 Hz, 2H), 045
3-carboxamide (g,J = 3.7 Hz, 2H).

6 N—{[5—(Cyclopropylsulfonyl)— 9.93 (t,/=57Hz, 1H),8.94 (dd,7 |602.1 | SM4
pyridin-2-yllmethyl}-2-oxo- | =2.4, 0.7 Hz, 1H), 8.83 (d, / = 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 (mm, 9H), 4.69 (d,
carboxamide J=5.9Hz, 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-oxo0-1-[3- (m 3H), 7.51 (t, J= 7.7 Hz, 111),

trifl henyl]-1.2- 7.42 (t, J = 8.7 Hz, 1
é. L;drg%%f’%k%p inH)y,]3 51 - 3. 47((m 1H), 3.34 - g?PEé'%Eg@P@@%%ﬁﬁ de (m

1H), 2.42 (d, J =7.3 Hz, 3H), 1. 18 (d, J = 6.3 Hz, 3H 11
5-[(4-Q/anophenyl)sulfinyI]- 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
J} =5 6 kz 7.97 - 7.72 (m

trifl thyrpheay 12—
((Jli Llydrlcj)wpz;ri a‘f‘%ﬂé{f‘%@e"ﬁﬂs‘%ﬁnﬁ 5196 (b Do, déi‘) 899 (d,J= |528.1 | SM5
5- [ (4- Qyanduiig m&a@&mmﬂw ;g(thleszgzg(%a }%@J{Zs 32 (s, 1H), 614.0

SML 6- et hy
(et hyllsul f d}yylﬂ)vo%wﬂme}hm-zam— Hz 1H)LH)37 (@dOT =8.7,. 207 HeM EY H)

-1-[(3- (t|rifA 7.49 53 (d, |3 =

g)r(]gnylj[-l,( 5 g3 opyrlé&r’?e- &&3 %1@)(%1 %‘}@57§§(d §)|47322 36((5,

3- b i 1.23di | t,} J= 61 Hz, |1H),

e oo sty e (0 815 1 10

(met hyl|sul f{df 6’3 -2- 7.70 6129ﬁséH7 297%1 JH—BBH’ZSS (d, J #
-1-[13-(trifl thyl)- 8.4 2H) ,

B)ﬁgnyl][- (”m hﬂﬁﬁﬁxriéi %e- 3. 41 %%@3(8 -—Z'Zﬁf{ g&)légm(s %H)

3- car bgxdani| #eCgelogropy23-7(3- ( m 2 902(Q9HPCB7’ﬂgd=J%§1HiZ STp PR P 14

5-((4-(3/an(%he rﬁb | ] nro -1 -

5-di f| yor op ?’Wﬁ% lﬂé oxo ?LI?DZ ﬁ(ﬁyﬁr&ﬁ/}lﬁdﬂiﬁhﬂé’%ar boxamni de To| a

m xt ur @ of Neeysil-opsx@Pyf3-1- (3, 5-d Iygrrpg) n 5 B- hyl 0Xx0- 1} 2=
di hydrw%)pyrl 8{‘%6 3-car b(t)xam de (SV\}%1 ﬁ% %ﬁ% 5@ OP?% ESm’copper(l i odi de

(1.9 ng, O uoromethyl)phenyl]-1,2- | 3H), 7 30 (dd J=4. 4 1.9 Hz, 1H),
dihydropyridine-3- 7.10(d,J=7.1Hz, 1H), 7.04 (d, J =
carboxamide 7.9 Hz, 1H), 3.93 (s, 3H), 2.90 - 2.87

(n, TH), 2.39 (d, J = 7.2 Hz, 3H),
0.77 (d, J = 7.2 Hz, 2H), 0.51 (d, J =

3.5 Hz, 2H)
9 | N-Cyclopropyl-5-[(2- 9.16 (s, 1H), 8.70 (d, /= 6.1 Hz, 491.2 | SM3
methoxyphenyl)sulfinyl]-6- 1H), 8.07 (dt,J = 7.7, 1.9 Hz, 1H),
methyl-2-oxo-1-[3- 7.83 (t, /=174 Hz, 1H), 7.76 (m,
(trifluoromethyl)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 o
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 (ra, 2H), 0.55 - 0.46 (m, 2H)




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

"()-trans-cycl ohexane-1,2-diamne (1.14 ng, 0.01 mmol) in acetonitrile (1.5

m ), 4-nercaptobenzonitrile (10 ng, 0.075 mmol) was added and the m xture

was heat 8% 29038 cr owave reactor to 90 C for 15 nin. BEESE2986/4M02280bt ai ned

on evaporation was then diluted with water (15 nm) and extracted with

ethyl acetate. The organi c phase was d#ied s (MgSO™4), filtered and

evaporated. To the residue dissolved in acetic acid (1 m) was added

hydr ogen peroxide (35%in water, 0.10 m). The m xture was stirred

over ni ght 1at | 64eRCyimphanalsultRy] ] Neo.s (D OHN®.66 ), TRem Pzl TT €300 19,1\/%8 e[ra
t he

C8 col unmn us radient of _acetonitrile/water. Freeze drying of

col lected fr 1&9&(@9 -Bydresaserlhe- t i e 7 88 mychinan, G3D), %] - 7977. |10 1H| NMR (B0O
MHz, CDCL3) 8 o (t i 3.5 Hz, -y . 7 dg, J =|6.8, [L.8
) 7)“?5%?25&"2 1\ejs.[3’7, @ﬁfﬁ’??ﬁg‘ﬁ“ﬁ%?ﬁ ll(-i)( 6.83|- 6.7B

Hz, 2H),|7.7 1.7 Hz
(m 2I(—|), 2. 92(f£iﬂﬁmﬁﬁleﬂ1ﬂn)1phérﬂ;)l}-1,2.- Eﬂ.@(t,,BH)&J Hz,SIH)l*, 3057, (M 2H),h ). 54 -
0.49 (m|211),..APCl - z: 454.0 .. LS a es 15 to 43 The
fol | owi nj cowﬁ%ﬂ’a’gy’%@%‘%ynt hesi saﬁfﬂémgsﬁ%ﬁa gd3é-A28hod to {hat
descri bed fpparbxanplie 14. Ex. Co ' _ Z

n qﬁj?%%@%g@m d, J={615.5

5-1 (4- Cyanophenyl )sul finyl]- 10.05

SMB  N-{[5-(gthylsul fonyl)pyridin-| L1&(dZ = 6BHz 8854 (d, J =[2.7 Hz, 111),
) IL
DNMEYE

2-yl ] met iyt 6pethyl=2=— 8- 13t 3= 525+ ——2H—F
oxor LT3 1L | FTer Sep R sy R 28h Bt s 95 16 g —
phenyl ] -1, 2- demydinepysiodi®- 1H), ?.mgs.ﬁa(d,wgggﬂ,@%}bds.gé= 8. 2 Hz

|
—+}

do Il

3- car boxpm de 1E|), 7.48 (d, J = 8.]12 Hz, 1I—?{, 4, , 5.p Hz, pH), 3. 13
(q,_J = f. 4 HnttherpmethyDpbenyliy].35 (7 3196 He. VD, 2806/ 1065684
PCT/ SE20D6/ 0D8B¢& opyridine-3- 6H), 2.34 (s, 3H)
carboxamide
12 | 5-[(4-Cyanophenyl)sulfinyll- | 9.63 (t,J = 6.0 Hz, 1H), 8.32 (5, 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 (1, 7H),
0%0-1-[3-(trifluoromethyi)- 749 (d,/=8.2Hz,2H), 453 (d,J =
phenyl]-1,2-dihydropyridine- | 6.0 Hz, 2H), 3.15 (s, 3H), 2.36 {s,

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

(methylsulfonyl)benzyl]-2- 7.70 (d,J=79Hz, 1H),7.55(d,J =
oxo-1-[3-(trifluoromethyl)- 8.4 Hz, 2H), 4.67 - 4.51 (1, 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)
Exarople 14

5-[(4-CyanophenyDsulfinyl]-N-cyclopropyl-1-(3.5-difluorophenyl)-6-methyl-2-0x0-1,2-

s5°  dihydropyridine-3-carboxamide

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



43 16 5-[ (4- Cyanophenyl)sulfinyl]- 5 .85 (t, 1H), 9.03 (s, lH), 8.65 (s,
1H), 597.2 9MLO 1-(3,5-difluorophenyl)-N{[5- 8.16 (d, J = 7.9 Hz, 1H),
7.86 (d = Hylsul fonyl)pyridin-2- 8.3 Hz, 2H) J = 8.3 Hz,
211), “i‘f”“?’ﬂs(s?% 6-met hyl - 2-oxo- 7.52 (d, J = 8.3 Z’CI&FQ"”?’ 082y ¢, g =

1, 2-di hydropyridine-3- 8.6 Hz, 1H), 6.83 (t, J— 6.9 Hz, 2H), carboxam de
4.83 (d, 2H), 3.14 (q, J=17.4 Hz, 242 2.50 (s, 3H), 1.32 - 1.26 (m 3H
17 5-[(4-q1anophenyl)sulf|nyI]- 9.79 (t, 1H), 8.92 (d, J = 1.7 Hz, 1H),
629.2 SM 1- (3, 5-dichl orophenyl)-N 8.32 (s, 111), 8.09 (d, J = 8.3 Hz,
2H) , {P%ﬂqlbmt@/ﬂiémaﬁimwlgvmandﬂ@@amﬁw&!? l(ldlg,mO;l rﬁmbl)hﬂ ace?dnll)'ﬂe(il 57 5 (d, J =
yl ] meth J =

‘ 6-
1, 2-di hé]&ié %?%ﬁ %%enéomﬁﬂ%go(@g=%0§@%bpﬁas aﬁfiﬁ"d angl thy mlxtgrq;gasclma xam de
2 r G nom. residue on gvapora s
(M 2H) in ZmdcGowsve r8ibtor th 93) dfor 19 71“h% sLEu ﬁk&lﬁﬁ? g/ape El%l’le sthen < 5 ovi2

5-[ (4- Cyanophenyl ) sul f
N, Es( di %{1 wg&%erl;(lié % @dsemcteé mth eﬁ:ﬂ Bce(tatﬁ Theorasfic phase iy dried

t | t.et .97 -

Eil [1;/{” gg\d idin P\ﬁhé %ﬂéglfa(p#ra&%%‘ojtg% gdl%ﬁdlv%d]@qgﬁm *ﬁ-ﬁl al_%grvf?@fgﬂ’?%e 2.76

(1?1 N 5}5‘36’*“*Pﬂ%ﬁ@’”m(‘*f@zﬂgmg?ﬁﬁemﬁtﬁ“ o e o) TS e
7. @Blpe%réflsfhe)o‘ioﬁﬁ’f’ﬁ% was g&SBPEﬂ ed ?W%F@rr y@g golumgaisinga gadient of 6 Hz,

d| hydr Ofutionitrilewater. Firbeze de &ﬂthe éolﬁcfed%ra'éﬁonﬂ%mgéj é% ﬂ;lg c%mﬁﬁ_[n?g§am de 3H)

5-[(4- (%/anophenyl)sulflny - 9.18 (t,
492 1 SNEAT%Y- (3,5 dlfluorophenyl) N[ 2- 8 29 (s, 1H), 8 10 (dt, J= 8 5

1.8 Hz,1 H i m dazol |]1-6- 2 88 (dt, J 8.5 1.7 Hz, 2H)“\
n'etFPyI-zHgli\@Ri@Wh’é@D 54@9%lfﬁ-f‘ﬂ$)5 ;Hﬁ),ss%(s,alf@wss(dd,f 6.8,1.8

Hz, 2H), 7.77 (dd, J = 6.7, 1.7 Hz, 2H), 7.10 - 7.03 (m, 1H), 6.83 - 678(111,21-3{),292—

2.86 (m, 1H), 2.48 (s, 3H), 0.80 - 0.76 (m, 2H), 0.54 - 0.49 (m, 21D);

APCI-MS m/z: 454.0 [MH 1.

i5 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-Cyanophenylsulfinyl]- | 10.05 (t, /= 5.3 Hz, 1H), 9.03 (4, /= | 6155 |SM9 "
N-{[5~(ethylsulfonyD)pyridin- | 1.7 Hz, 1H), 8.54 (d, J = 2.7 Hz, 1H),
2-yljmethyl}-6-methyl-2- 8.13(dd, J=15.9, 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=8.2Hz,
3-carboxamide 1H), 7.48 (d, J = 8.2 Hz, 1H), 4.83 (d,
J=55Hz,2H),3.13 (q, /= 7.4 Hz,
2H), 1.32 - 1.25 (m, 3H)




~di hydropyridine-3- 3H), 3.55 (q, J = 6.4 Hz, 2H), 2.84 (t, carboxamde J =
6.6 Hz, 2H) 2 42 (s, 3H) it WD 2006/ 098684 PCT/ SE2006/ 000328 44 21
5-[(4-q/ %] gul finyl]- 527.1 SML5 1-(3,5-difl uoroehenél %—6
.met hyl - rmrp ol i n-4- yl ethyl)-2-oxo-1, 2-di hydro- pyFtTEH9%0038hoxani de
22 5- [(4 Cyanophenyl )sul fimyl]- 9.01 (d J= 4.0 Hz, lH) 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-o0oxo0-1, 2-di hydro- 8.6 Hz, 211), 7.07 (tt J =8.6, 2.2 Hz,
pyr|d|nev\“rhnv xamde 1H)Y 6.82 - 6 79 (m ?I—h 2.91 (d. J=50HZ 3H)
2.49 (s, |3f) | $d&SypacrbyariipsHemil ) 5985 (1), 9.G G511, 5.6 (5, B3 7 1HSMB® 10
(d, J = 541. 0 1SML7 ‘%SJ" 3t q-l{;jz %& Hz, 2H),
nmet hyl i soxazollig/’-nsyﬁhflﬁ%]{aﬁk D ‘&L{ggi %hzég %39]11%2 (%8 2 ‘94{ 53 (
2- 0x0- 1- [ 3- (1 (atﬁﬁudfmyapyaydm -2-Hz, 2$1)3 Hﬁzﬁﬁ 118 (dJJ—- 23 341, 31)
phenyl]-1, 2- jlg ridine- 2.16 3-car box m de |24
N- Cycl opt opyl ¥ g’F@Wﬂyé I@@ﬁf( 2-0%4Q) Féséﬁd (fd= 33 HZ 71H3= 28 (tlﬂ)= 77.1 BMB
nyar oxypheny| § sulhj @abridne 3. 87 - T W lr2 (
met hyl - 21 oxo Ygbhi 5 d, J 8%‘@15( ﬁz{) C ‘]7 %29 I(I? ﬁ_ﬁ
(trifluofonet h%t p*@m;lt] 1 2 J = 7| 48Hal, 2]3]):1)31117(q111=s7l}@z22 1H),
di hydropyri d{ ne-3- 2.88 (dq J=7. 7 11 carboxam de Jj| =
4.2 Hz, PH),|0.81 (dt, J = 8.5, 1. 325‘?—&5 3gi£)322 %ﬁ%(ldéﬁ) J=10.0, #.1 He
2H) 17 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.79 (t, 1H), 8.92 (d, /= 1.7 Hz, 1H), 1629.2 |{SM11
1-(3,5-dichlorophenyl)-N- 8.32 (s, 1H), 8.09 (d, J = 8.3 Hz, 2H),
_. {{5-(ethylsulfonyl)pyridin-2- | 7.89 (d, /= 8.1 Hz, 2H),7.75(d, J =
p—
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 = 4.5 Hz, 3H), 3.37 - 3.32
carboxamide (m, 2H), 2.43 (s, 3H), 1.10 (t, J = 7.3
Hz, 3H)

18 | 5-[(4-Cyanophenylsulfinyl]- |9.06 (d,J=4.8 Hz, 1H), 8.86 (d,/= |446.2 | SMi2
N,6-dimethyl-2-0x0-1-[3- 2.8 Hz, 1H), 8.23 (d, /= 2.6 Hz, 1H),
(trifluoromethyl)phenyl]-1,2- | 8.10 (quintet, ./ = 2.1 Hz, 3H), 7.97 -
dihydropyridine-3- 7.92 (m, 4H), 7.84 (4, J = 7.9 Hz, 1H),
carboxamide 2.76 (d,J = 4.8 Hz, 3H)

19 | 5-[(4-Cyanophenyl)sulfinyl]- | 8.95 (d, 7 = 4.7 Hz, 1H), 8.28 (s, LH), SM13

| 1-(3,5-dichlorophenyl)-N,6- | 8.09 (d, /= 8.3 Hz, 2H), 7.90 - 7.86

e dimethyl-2-0x0-1,2- (m, 3H), 7.72 (dd, T = 4.1, 1.6 Hz,
dihydropyridine-3- 2H),2.74 (d, J = 4.8 Hz, 3H), 2.41 (s,
carboxamide 3H0)

20 | 5-[(4-CyanophenyD)sulfinyl]- | 9.18 (t,J = 6.0 Hz, 1H), 8.89 (s, 1H), [492.1 | SMi4
1-(3,5-difluorophenyl)-N-[2- | 8.29 (s, 1H), 8.10 (dt, /= 8.5, 1.8 Hz,
(1H-imidazol-4-yhethyl]-6- | 2H), 7.88 (dt, J = 8.5, 1.7 Hz, 2H),
methyl-2-0x0-1,2- 7.57 - 7.49 (m, 1H), 7.40 - 7.36 (m,
dihydropyridine-3- 3H), 3.55 (9, J = 6.4 Hz, 2H), 2.84 (i,
carboxamide J = 6.6 Hz, 2H), 2.42 (s, 3H)




25 5-[(4-Cyanophenyl)sulfinyl]- 9.20 (s, 1H), 9.07 (s, 1H), 8.30 (d J=
554.2 SMI8 N-[3-(1Himidazol-1- 2.3 Hz, 1H), 8.11 (d, J= 8.0 Hz,

y1) pr op\d 2deso®isky ! - 2- oxo-1- 8.02 - 7.73 (m 7H) 7 6 C?.% 15
[3-(trifluoronethyl)phenyl]- (t, J = 7.0 Hz, ’Ezénl_%oogés

1, 2-di hydropyridi ne-3- Hz, 2H), 2.37 (s, 3H) 99 (qw ntet, J carboxam de

= 6.9 Hz, 2H) WD 2006/ 098684 PCT/ SE2 /000328 45 26

5-1(4- QIanophenyI )sul frmyl]- 9.20 (s, 1H), 8.31 (d, J= 2.5 Hz, 19), 555.4
SML9 6rmethyl-2-0x0-N-[3-(1H 8 13 - 8 08 (m 3H), 803 - 7.78 (m

1,2, 3-tf¢hz $—N4-<}y@n|@pbwﬂ)pulﬁnmr11) , 7.68 (d, J = 0.9 Hz, 1H)|524.134 ¥}5
[3-(trifluorg ??5 C@W 6- =i{7.0 Hz, 2H), 3.28 - 3.16 (m 2H),
1,2-dih/dro y i ne- 3H), 1.99 (quintet, J = 6.9 (Hz, cdrboxamn de
2H) 27 Bb-[( maﬁahyp(nanmhsmmm nyll]- 9.35 (t, J =51 H, 1H)| 8.33 (d, J =
516. 2 SM20 y oprapyl)- 1.5 Hz, 1H), 8.13 - 7.78 (i[n, 9H),
3.31 ng %gf?é{]?%ﬂ ?écﬁiﬁf “[3- (m 2H), 2.35 (s, 3H), 0.57 - Q.38 (M
(triflu ﬁﬂﬁ@%%bhﬁ&ﬂ@ 4H) di hydropyri di ne-3- carboxgm de (28

1- (3-Cy nyl)-5-[(4- t, J =59 Hz, 1H, 8.96 (d, J =[572.2]|SM5
cyanophp#¥/| b%{@fﬂfmbj}h@yl)&ulﬁn}‘l} P00)(d, B=30 id, 1H), 8.68.(8 1H), |UIB.2 | SMl6

met hyl - N-{[ = Zﬁb 1 8. -

(et hyl sul fon@%;ﬁfg)ﬂoa?we Yl)grél r¥1?86 J—Qi\ﬁz 211% 878t 2H);,

yl ] met hiyl } - [2digéthyl-22x071., 53111)1@: 8%132 ’?—b’) tt, % = 8.6 9 A 1)|,

di hydr opyridi ne-3- 3.28 (s,. 3H), ?D 5 car l%xam de | 29

5- [ (4- GyanqpBéyae daup Wm}ie 0 21 1F.6 %67%(@2@5@12 QUHdATF Hz, 1H), 5041
SMe1 N (2-Jmet hoxyethyl)-6- 8.24 5 778 4813k 346 - 3.30 (m -~

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-yDmethyl]- | 7.87 (m, 6H), 6.11 (s, 1H), 4.53 (m,
2-oxo-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, J = 7.3 Hz, 1H), | 477.1 | SM3
hydroxyphenyl)sulfinyl]-6- 1.87 - 7.74 (m, 2H), 7.59 - 7.54 (m,
methyl-2-oxo-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, /= 7.2, 3.7 Hz, 2H), 2.42 (d, o
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-CyanophenyDsulfinyl]- | 9.20 (s, 1H), 9.07 (s, 1H), 8.30(4,J= | 5542 | SMIR
N-[3-(1H-imidazol-1- 2.3 Hz, 1H), 8.11 (d, J = 8.0 Hz, 2H),
yDpropyl]-6-methyl-2-oxo-1- | 8.02 - 7.73 (m, 7H), 7.65 (s, 1H), 4.15
[3-(trifluoromethyl)phenyl]l- | (t, J=7.0 Hz, 2H), 3.24 (q, J = 6.4
1,2-dihydropyridine-3- Hz, 2H), 2.37 (s, 3H), 1.99 (quintet, J
carboxamide = 6.9 Hz, 2H)




~met hyl -2-oxo-1-[3- 4H), 3.19 (s, 311), 2.35 (s, 311)
(trifluoronethyl)phenyl]- 1 2 di hydropyri di ne-3- carboxam de 30

5-[(4- Wq‘gﬁphg}%gsulfw - 9.27 (t, J=5.4 Hz,1H), 8.33 (d, J = 518.5 Swm2
N (2- hydrioRyPPi0gess 1y 1H) 8.10 (d, J = 8.6 Hz, 2H), PCT/SE2006/000328

met hyl propyl ) - 6- net hyl - 8.02 (s, 1H), 7.98 - 7.78 (m 6H), 3.21
oxo-1|-[3- (trlfluororrethyl)- - 3.14 (m4QH) 2.34 (s, 3H), 1.04 (s,

phenyl ] -1, 2-di hydropyridine- 3H), 1.02 (s, 311) 3-carboxam de WO
2006/ 098”36 PCTLSER006,.000328 46 31 5- r(4 Chl or ophenyl )SU| f | nyI ] - S 9.66

(t, J - ¢ 626 |- (& fyanopheaylsalfinyll= 220 &, mll)ggs 316@?4%14& 95%s. Fﬁﬂ))g’
R P b o RS KRS e et e”%%r( '1°7 solcd 5] =
SRS P P et e ?y‘Hpméd'ﬁg‘”‘ o ﬁ?ﬂﬁg’a? A
6.1 Hz, [11) [g(‘ﬂgu‘(fameggygph@éﬂh cwﬁ‘7 Hh)afﬁhéaﬁl-ﬁsllﬂ(iﬂmm-l\t [4- 2|3 He,
%H%s’g 53'(7317(75 mk&h d}‘a@%‘ﬁﬁ%ia 1( F?%{ mg%lrﬁ)@?enzy}] Q%IHZ:J% 525 l?’? H
2H), 7.5p (d C@bom@cyu L, 2- di hydramyri di ne- 8. 2 Hz, H) 7.h2 (d |3 =85
Hz, 2H) 315 (s, _.3H) 237 (s. BH), 231 (d,

o
w
N
o
wn
=

—~~

J=05 @7 Cgﬁ?@)@” uﬁ)@‘?“ﬁ?ﬁ“"ﬁﬁflk §-¥altd = 531 Hz6H), 882 (115, BSFQZ(CBMZé =
1

_ ATy hech 1 - d, J}F 1.
Hz, [(4Fnith [%nﬁ)éﬁ M'Om?? By 1%1,-18813@59,_1975% @91%3-??7.49 (d, 3
oxo-1-[3F (trjif E Gk Srmethyl- 3—DX8-14[3I-L (mRBH), 2855@, TN, 037,058 &8 (

(trifluoromethyl)phenyl]-1,2- 4H)

()

— dihydropyridine-3-
carboxamide
28 | 1-(3-Cyanophenyl)-5-[(4- 8 9.80 (t,/ = 5.9 Hz, 1H), 8.96 (d,J= 15722 {SM5
cyanophenyl)sulfinyl]-6- 1.8 Hz, 1H), 8.34 (4, / = 5.8 Hz, 1H),
methyl-N- {[5- 8.24(dd, /=82,2.2 Hz, 1H), 8.13 -
(methylsulfonyl)pyridin-2- 8.04 (m, 4H), 7.92 - 7.81 (m, 4H),
yllmethyl}-2-oxo-1,2- 7.33 (d, /= 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)phenyi]-1,2-
dihydropyridine-3-

carboxamide

30 | 5-[(4-Cyanophenyl)sulfinyl]- {9.27 (t,/= 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




phenyl ] -1, 2-di hydropyridi ne- 311), 2.38 (s, 3H) 3-carboxam de 34
6- Methyl -N-[4- 9.64 (t, J= 6.1 Hz, 1H), 8.37 (s, 1H), 657.0 SML

t hyl 11-2- 8.04 - 7.77 10H) . 7.49
e Iy[g-w({ﬂr@??b:s%%reg%t ]hyl) M, 2H). 4. & (m H)2H) 3. Pég’fE’J‘“gk@s%

phenyl]-5-{[4- 2.37 (s, 3H) (trifl uagorret hyl ) phenyl] sul fi
nyl } -1, 2-di hydr opyri di ne- 3- carboxa e WD 2006/ 098684 PCT/ SE2006/ 000328

47 35 5-{[4-(Acetyl am no)phenyl] 10.26 (s, 11-1), 9.68 (t J=6.0 Hz, 1H),
646.1 S et 8 46-{d. J=2 9 Hz 8 01 (s, 1H),
(et hyl g&l mﬁzﬁ [ 89554t 7 060k, 1R, 85‘(99@1 7.628.3, | SM1
-1-[13-(t i Ihl 5 = y. 7/50
B)ﬁgnyl ][ 1,( zfédflnﬁﬂhg{ﬂ’ﬁ[&“ él %e- ( ¥ é@)HZ ZH@ZS éf‘% g $§£z l_%l? ’%’,3 3.15
3- car bgxam d@eﬁyﬁ“@&}ﬂ)b@ﬂmﬂ 24, J793 id 7f=HZ 9 BN H)27.89 - 7(66,

2 ol - Rtk Rabny: 07 (e se g Soda g gty S3 5£C

l\l\

J= 617.1 &M

(et hyl|sul f@myﬁ))lpeﬁzdtlhﬂdré})yrﬁufe HZ(de,P‘|)=847 BOHz 2'H)7§ 1@(5 34{12 7.61

oxo- 1-[}3- (tr.i fI.uor onpt hyl) - (d, 2H), 1 (m

phenyl J|- 1, 4 .-%%%@%.d. ne- 4H)| 2&25943% 2H), 3 15 (s 311), 2. 68

3-carb i35 76 T2 ST AP
= (7:ag L)Zggm 37 5 [[244 Fl uoropﬁényﬁ%ff ny ?I’Z 5[{%‘}4&((1 ‘5 = 6. 8 i 8 \,
8.42 (d, J wzhsapml)sxﬁﬁmwy[n N-7.3 Hz] 1H),18201 (1,H)H),89©J(d,(ﬁ,—_ J =6.p H, [H),

nmet hylisul fion e lJ-2- 7,93 "73
gxo- |-¥[ 3 (1 ?ﬁ“l\éﬁg}‘@?zfé/ﬂ)}’?ﬁﬁ’” Fm 65118)“] #ﬁbﬂ 89 7. Zaf{l,rﬂHkﬂaﬁ 4.23 (I
: oxo-1-[3-(trifluoromethyl)- (dd,J=6.5,1.7Hz, 2H), 7.50 (d, J =
phenyl}-1,2-dihydropyridine- | 8.2 Hz, 2H), 7.42 (d, J=8.5Hz, 2H),

3-carboxamide 4.54 (m, 2H), 3.15 (s, 3H), 2.37 (5,
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, /= | 634.0 | SM1

(moethylsulfonyl)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), 749 (4, J =
oxo-1-[3-(triftuoromethyl)- 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- | 8.04 - 7.77 (m, 10H), 7.49 (d, J = 8.2 ™
0x0-1-[3-(trifluoromethyi)- Hz, 2H), 4.53 (m, 2H), 3.15 (s, 3H),
phenyl]-5-{[4- 2.37 (s, 3H)

(triﬂuoromethyl)phenyljsulﬁ
nyl}-1,2-dihydropyridine-3-

carboxamide




phenyl ] -1, 2-di hydropyridi ne- 211), 3.16 (s, 3H), 2.32 (s, 3H 3-carboxam de
"~ 38 5-[(4-Q/anophenyl)sulfinyI]- 9.90 (t, J =5.6 Hz, 11-1), 8.96 (d, J =
561.1 SMb__6- net |2(3- 1.7 Hz, 1H), 8.31 (s, 1H). 8. 4(dd, J
_met hyl phé)ﬁ?lz?o%—g?%ﬁ = 8.2, 2.3 Hz, 1H), 8.09 (dd, J = BCHSE2006/000328
(et hyl sul fonyl )pyridin-2- 1.2 Hz, 2H), 7.90 (dd, J = 8.4, 1.4 Hz,
yl ] met hyl } - 2-oxo-1,2- 2H), 7.57 - 7.454Tm 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 H_2H), 3.28 (s, 3H), 2.38 (s, 3H), 2.38 (s, 3H) WD 2006/ 098684
PCT/ SE20)650)63{2&(Aéﬁylaﬁufﬁy)]b}(eﬁygyalnm@ynm;@Iégr@ll I= 6‘\"} gﬂi) [$45 19 %WZ‘ '
IN), 8.3L (d ]é 474. 0 f/IZ3 N-et% é 2-'0x0- 1- Hz, 1 )
8.10 (d, |J= pSREpp-Cmethyl-Fridr £ | udr %(%;fﬁ% éﬁ/llﬁ),18@1-(881ﬂ)4 7. 76| (m
6H), 3.28 (dd etﬂlﬁu]?d Ak r4.din %21 g 2. 35 (s,
3H). cafboxh fnetdy ﬂ}p SRAC E (& 48@?{@-7&4%78 hehyl )sul fmyl 1}
9.01 (d, = nxc&HEﬁ (trmap;coxmtﬁsﬂ) ( d, (@, $TBGR6B(d, IM8.7 Hz, 2H), 7.50
N, 6-di met hyl t 2- oxa-15[,3- ;2.0 .Hz, 1H)., 8.02 - 7.65 (m 8H), 2.y4 471}2
(trifluofome ﬁ%ﬁ‘?’@h‘e%‘@?ﬁyﬁqpﬁgd’&& ?)‘U 7. 8812 He, 2@4?;5211%23@3,-1% 11)
di hydropyri d| Beadoxg&aidgoxanm de 41 (N-Fhhybg d[.}(é‘l 79%} t = 5.4 Hz, 1H),
8.40 (d,|J =|467.3 SM3 fl uoropher( su)f % ’ﬁz}f,)’?r?g, 8.04  7.72
(m 611)} 7.p3 nethyl-2-oxo 1-[3- (S 31{)43 (m 2H) 3.24 (m 2—I), 2.30 (d,
(trifluor Yy 3 ! 2z
di hydropy?(lgrg %ﬂz’éﬁ'ﬂgﬁﬁ’ﬂ@g %Qm c?d FL'IS P(&H?—"Wr%éﬁé@rﬂ‘fsu e 1 1 SMlo2
(d, J = A 4 Hemefl-N-Bi-39 (d, J =[458H2, SRE.02 (s, 1H), 7.93 (4, J =
(methylsulfonyl)benzyl]-2- 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 (g, J=7.6Hz, 2H),2.31 (d,7=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 (4, /= 6.9 Hz, 1H),
(methylsulfonyl)benzyl]-2- | 7.93 (d, J = 7.1 Hz, 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,
(methylsulfonyl)pyridin-2- 1.2 Hz, 2H), 7.90 (dd, J = 8.4, 1.4 Hz,
yllmethyl}-2-0x0-1,2- 2H), 7.57 - 7.45 (m, 2H), 7.37 (d, J =
dihydropyridine-3- 7.7 Hz, 1H), 7.28 - 7.21 (m, 2H), 4.67
carboxamide (d,/=4.4Hz, 2H), 3.28 (s, 3H), 2.38
(s, 3H), 2.38 (3, 3H)




N, 6- di met hyl - 2- oxo-1-[3- 3.0 Hz, 111), 8.03 - 7.73 (m 6H), 7.52

trifluoronethyl)phenyl]-1,2- - 7.43 (m 2H), 2.75 (d, J = 4.4 Hz,

i hydro 3H), 2.31 (s, 3H) carboxam de 43

[ ( 4- B%%@h@ny%sulfl nyl]- 9.01 (q, 3 =46t 1H) P LIVE B - 515, 2,

SMe4 N, 6-di net hyl - 2-oxo-1-[3- 2.5 H, 7.99 (d, J= 4.4 Hz, 1H), 513.2

(trifluoronethyl)phenyl]-1,2- 7.93 (d4 J 7.6 Hz, 1H), 7.88 - 7.76

d| hydropyr|d| ne-3- (m 411), 7.65 (d, J= 8.5 Hz, 2H), 2.74 carboxam de (d,
4.2 Hz_ _3H) 2.31 (s 3H) Examl e 44

(
d
5-

5 1( 4- O} Ao ey Cysopheny syl w2 r%%x&@ﬁr@mf BnBBRE,D=0xpd74.0 - hM23
(trifluerom hy ri&4 Re~3~Car m s| To a m xturle
of 5-[ (4-cya}r¥lo®;f4?>elnyﬂ%) gjmgﬂor}féll] % E&% ng E%)e@ ‘f@biqg(ﬁ ﬂ%
(triflupronpttisthymohetylphdny2- u,ahycﬁmpw 76l(mes13y, g%t(add/ljl£ ac|d (SMg5, 25
ng, 0.0p6 \/\gdjgl (%6/ 09 684 PCT/ SE2Q06/.000328 __49 rrrml; and HATU (21 jg, 0.]056
mol ) i h NPHIRTURPYTIGES Sadded et Hatol TenPriet 2Hig2-35 (5 #mmo| ) and| DI PEA
(0.12 mmol )| cafhsahGact i on was hegdtiegh ¢[njg7r§ﬁ£ ve reactor fo 50 C for| 10
mn. The_crude conpound was thenlpurified on an Xterra C8 colum, using a
gr adi enf 40f &tﬁ(ét—@hiprapﬂlbmﬂ)ﬂaﬁ“myl] RFroeiz@, dryd 8 glzat iBdeddf he t | 4693 closmound
(1 ngy, #99. N%(R 400 6) 4 ( 42 (s, 1H),
8.25 (s| 1H f%é‘v 31’(2 -Oy01- @%gﬁ)m)?sé% 87d55(§“ 3}% %)7‘hz 423 1 7.80 |(d,
J = 8.9| H, @ﬂrﬁuoeréﬂly()ghen}l]_l & Q (hizr = h@ﬂz 31{8453@@5 3dp= 7.3 Hz, 1H), 5.109
(t, J =|5.4 41(m ='5.5 Hz, 213), 2.|93
(s, 3H) APCIthBOH?{Iidet@ﬂ 0 [ M]]. ~0 Exarrpl es 45 to 55 The| fol | owi ng
conpounfls werepsypkhesi sed usinglan anal ogous nmethod to thatf descr|fibed “for
Exanpl el 44
41 | N-Ethyl-5-[(4- 9.12(t,J=54Hz, 1H),840(d, /= |467.3 |SM23
fluorophenyl)sulfinyl]-6- 1.9 Hz, 1H), 8.04 - 7.72 (m, 6H), 7.53
methyl-2-oxo0-1-[3- - 743 (m, 2H), 3.24 (m, 2H), 2.30 (d,
(triflnoromethyl)phenyl]-1,2- | J = 0.7 Hz, 3H), 1.04 (t,J = 7.2 Hz,
dihydropyridine-3- 3H)
carboxamide
42 | 5-[(4-FluorophenyDsulfinyl]- | 9.02 (d, J=4.4Hz, 1H), 8.39 (d,J= |453.2 | SM24
N,6-dimethyl-2-ox0-1-[3- 3.0 Hz, 1), 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 B
43 | 5-[(4-Bromophenyl)sulfinyl}- { 9.01 (g, /= 4.6 Hz, 1H), 8.36 (d,J = | 515.2, | SM24
N,6-dimethyl-2-0x0-1-[3- 2.5Hz, 1H), 7.99 (d,J = 4.4 Hz, 1H), |{513.2
(triftuoromethyl)phenyl]-1,2- | 7.93 (d, /= 7.6 Hz, 1H), 7.88 - 7.76
dibydropyridine-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-Cyanophenyl)sulfinyl]-N-(2-hydroxyethyl)-6-methyl-2-oxo0-1-[3-
(triflugromethyDphenyl]-1,2-dihvdropyridine-3-carboxamide

s 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



Ex. Conmpound HNVR Mz SM 45 5-[(4-Q/anophenyl)sulfinyI]- 9.09 (s, 1H),
8.66 (d, J= 9.5 Hz, 500.1 SM25 N-(cycl opropyl nethyl)-6- 1H), 7.88 - 7 76

(m 6H), = met hyl - 2-oxo-1-[3- 2.1 Hz, 1H) 7.

J1H), rvq‘??@?&ﬁ(ﬂ%gﬁé%hy|)pheny|]-1, 2- 3.22 (ddd, J = P%nglgz‘]ﬁﬁf@ﬂﬂf 2H)
di hydropyr|d| ne-3- 2.41 (d, J= 10.1 Hz, 313), 1.00 - 0 91 carboxam de (m
1H), 0.47 (dt, J = 7.8, 5.0 Hz, 2H), 0429 (dd, J = 14.7, 1.3 Hz, 2H) 46
N- Met hyl - 2- ox0-5- 9.08 (g, J = 5.0 Hz, 1H), 8.78 (d, J = 421.0 SM26
(phenyl sul fnyl)-1-[3- 2.6 Hz, IH), 8.26 (d, J = 2.6 Hz,

(trifl uormmel)ayd HAEGYL] mE, @058 WmolBinNIMPS(] nlifvas dd&8 ethafioB&aingy(7 me,

d hyd 66, - 7.53 b d

500 sy g A Ot mine SGeibiamNesrodin o P DOt BAo 0y |
2" g%gﬂgﬂd@b} ];lén{lﬁ 41’h69cr§ée &&n&oﬁn&w@s %kﬁzpun? i ongg%er(“aSCS %E%mn%'trhgoa SMeS
r%t hyl - . jert of gcetQm'mI@/H)aterAFrgzlze(c’dymg z’f@:@dlﬂzq titk-ompound (1 mg, 4%).

PN '5?251""5&5%@@6@1?? DMK P 53185 (b1H008 4288 GO, E'af'a') i 5007 g 2
540.1 SM25 2 = 2.2 He,
yl)ethyl] %m%%(g;eg%oglﬁ Zﬁb%fng@d}‘ 9—139 ]?H) 59%%’“50@3 1H),

[3-(trifluer W?Wﬁmh?ﬂylslw(&df %4111513!—18)5 306|21!)24(Zn %ﬁhzﬁéglérh

1, 2- di hydr op r|d| ne- 3: (s, 214) car boxani de
2.35 (s 2&)5&9&@ SHD,(4 Q/anophenyl )sul f nyl ] - 9. 24 (t J =5.6 Hz, 1H), 8.32
(t, J 504.1 SMR5 2- roxypropyl) - 1.7 Hz, 1H), 8.12 - 8.08 (m
2H) APCI-MS m/z: 490
~ 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-Cyanophenyl)sulfinyl]- | 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-2-0x0-1-[3- 2.1 Hz, 1H), 7.44 (t, J = 6.8 Hz, 1H),
(trifluoromethyDphenyl]-1,2- | 3.22 (ddd, J=17.1, 5.5, 1.8 Hz, 2H),
dihydropyridine-3- | 241 (d, J=10.1 Hz, 3H), 1.00 - 0.91

~— carb.oxamide (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-oxo-5- 9.08 (q,J=5.0Hz, 1H), 8.78 (d,/= | 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)




met hyl

(trifluoronethyl)phenyl]-1, 2-

%kﬁgﬂ&(@ 3. 62 (

di hydro
313),

-2-0x0-1-[3- 8.00 (d, J= 4.8 Hz,

(m
m 1H),
.0

3.13 - 3.01 (m
Hz, 3H) 50 5-[(4- q/anOphé’Wt’%Eéﬁﬂ

1H), 7.96 - 7.80
4.77 - 4.73 (m 1H),
1H),

5H),

3. 68

carboxamd 2.35 (s,
UPE- 9. 16

(t, J= 2.0 Hz, 1H), 8 30 (d J= 559.1 SM5 6-nethyl-N(2-norpholin-4- 2.6
Hz, 1H), 8.10 (dd, J = 8.5, 1.5 ylet#yl)-2-o0ox0-1-{3- Hz, 2H), 8.01 (m
1H), 7.95 (d, J = (trifluoronethyl)phenyl]-1,2- 7.6 Hz, 1H), 7.91 - 7.80
(m 4H), dihydropyridine-3- 3.49 (t., J = 4.5 Hz, 411), 3.34 (m
E:ar bi)lfba geGgmgaﬂnn%J h7y1)-2-.[(312 (5 rln8 IH1 GV 558 Mz, @}Qp@gh@ymsﬁgm;j 881%@% :lg |

s ., 8. )= dr ox , 1 dad,
= 8.4, U2 @ag%wlﬂenyl}%}ﬂﬁ@ﬁ@ et hy1d) I%n*éf‘%/ ﬁi» é]é(-J 82 E 10.1 Hz, {13),
7. 45 - 7. 40| memor-d-oke-1(fzLi f | uor onghyin -4.4 glzl)sgﬁ d, Y = 10.8 Hz,
2H) , enyd%‘;rl ? -di hy ropyrldlner‘% éh% 4Téd > 41 % J = 6.7 Hz,
3- car boxam ﬁslmromﬁhsbphenyl]sbz( m2-26Hp. 2006/ 098684 PCT/ §E2006//000328 51
52 5-[( -q/ %&%{;gfwl] 198 (s, 1H), 8.65 (d, J=12.[6 Hz, {460.0|SVR5
N, 6- di thy 87 - 7.84 (m 3H), 7.79 (m

(triflu -ron\malrt;dx)apimw] 1, 2- 3H), 7.50 (d, J= 5. 8 He, 1H) 7.42
dihydroz"i i (¢ 3 =7 g 1) 2 90 (dd carbaxam de¢ 2.3
Mz, 3H)), 99 |42 (Paffyayoahw@sqlﬁnﬁm 979 (67 4 Ocl%dwrﬁa%@ JorT BAOL | RMBS (s,
111), 8 66 (froat1 5 o1t 504. c}%xypr opyl ] -[6- 1H],
7.88 - {7.81 rl-h%% ]ﬂ:'ga?%l L 7.77 1%%%]]@72@ @Jz 2& 3H), 7.91 (t, 3 =
7.7 Hz,| 1H) yl)e_(nhyfl] 6-medinydieetoyl) phéy) §.10(RJ =78. GI—Iz( PH),7.99 8.7 Hz, |1H), B.95
(m - di ydr IRyt 4 Seremydoenyi: °F d, 2 $1 e g0 Bty (28 -

1,2-dihydropyridine-3- 7.40 (s, 2H), 2.85 (t, J = 6.7 Hz, 2H),
carboxamide 2.35 (s, 3H)

49 | 5-[(4-CyanophenyDsulfinyl]- | 9.24 (t, /= 5.6 Hz, 1H), 8.32 (t, /= | 504.1 | SM25
N-(2-hydroxypropyl)-6- 1.7 Hz, 1H), 8.12 - 8.08 (m, 2H),
methy}-2-oxo0-1-[3- 8.00 (d, /= 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,/=6.2, 2.0

Hz, 3H)

50 | 5-[(4-Cyanophenyl)sulfinyl]- | 9.16 (t, J = 2.0 Hz, 1H), 8.30 (d,J= 1559.1 | SM25
6-methyl-V-(2-morpholin-4- } 2.6 Hz, 1H), 8.10 (dd, J = 8.5, 1.5 | -
ylethyl)-2-oxo-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, /= 4.5 Hz, 4H), 3.34 (m,
carboxamide 2H), 2.38 - 2.32 (m, 9H)

51 | 5-[(4-CyanophenyDsulfinyl]- | 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

“oxo0-1-[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)




carboxam de (m 1H),
"54 5-[(4-Cyanophenyl)sul finyl]-
SWMR5  6- net hyl - 2- oxo- N-[ 3- (2- 8.10 (d,
_oxopyr r oM ArS(028589 propyl ] - 1- 4.7 Hz, 111),

9.

2.42 (d, J

7.3 Hz, 3H), 1.18 (d, J = 6.3 Hz, 311)
15 (t,1H), 8.30 (d, J= 2.0 Hz, 1H), 571.1
J=7.2 H, 211), 8.01 (d, J =
7.95 - 7. 8IPGHEEDHY00328

[3-(trifluoronethyl)phenyl]- 3.31 - 3.23 (m 3H), 3.19 - 3.11 (m
1, 2-di hydropyridine-3- 3H), 2.35 (s, 3k), 2.14 (t, J = 8.1 Hz, carboxam de
2H), 1.86 (g, J = 7.5 Hz, 211), 1.61 (g, J = 6.9 Hz, 2H) 55
5-[(4- Q/anophenyl )sul fi nyI ]- 9.19 (t, J= 5.4 Hz, 111), 8.33 - 8.31 518.0
SM25 22 neshaxy Yaét%yl 1609 198 &, 1 -3% &5 3
A S JT KEpaititiedylfialf 1?1] 29@_ . @ ﬂz S, 314800 |smzs
(trifl uo- onet @@%hbwfom 12{3-2 34 I(LI,),, 7:81‘1)7 841(:10(3130;17 T8,
di hydropyrid 2. ok _
6- Met hyl | 5- ( w@f‘ﬂgﬁ’ %ﬁgﬂ‘ﬁfﬁﬁ %@f 58%,7 = 5.8 7, 1), 7.42
| sul f ony )pyrdﬂydrogyﬂﬂlhaﬁt hyl } - 2- 0)(@-,]1=l1 SIéirlq{)Iyg@ eiethys gphenyl |
1. 2-di hydropyrl i ne- 3-carboxani de s From the reaction umgg} startipg
mat eri al | SVB| FPRIFREAC Exanpl e 7 mes2$§]é’l #Hbd A 2%He/ Tihd Bz fone was al sjo
i sol at ed A gg;ﬂ 821 %é““’ Q0R3%87 NVRIE399—B9—irkir
DVSO- d6) 58?9@%(4 &%@Bﬂ gﬁaﬁgﬁ] E Qgﬁz§ = Zagqj—‘g S&Eg. U :
1H), 8.2 (ddN—[@f@-Bhﬁdroﬁyp%oma] 6—1111)H) 8.390 7(8, (nﬂ,BfH) 778957 oa J =77 He,
1H), 7.8B (t} 111) 57 (dj J =18.3
Hz, 1H),{ 4. 73“1(%5" “°X°51F'%" (3%35372%1 (tz]'g 1776HF1le)6H) 2.39 (s, 3H);
s APCI -Ms z(mﬂa&o&emgﬂﬂ@mﬂﬁmlm &7 =@ Phz 1B, §9k|Qwi ng| sul fope
conpounds were isolate rom'the grevi ously descri bed reactl DNS
" dihydropyridine-3- 1H), 3.51 - 3.47 (m, 1H), 3.34 - 3.28
carboxamide (m, 1H), 2.42 (d, /= 7.3 Hz, 3H),
1.18 (d, 7= 6.3 Hz, 3H)

54 | 5-[(4-Cyanophenyl)suifinyl]- | 9.15 (t,1H), 8.30 (d,/=2.0 Hz, 1H), | 571.1 | SM25
6-methyl-2-oxo-N-[3-(2~ 8.10(d,/=72Hz 2H),8.01 (d,J =
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-CyanophenyDsulfinyl]- | 9.19 (t, /=54 Hz, 1H), 8.33-8.31 |518.0 | SM25
- N-(2-methoxypropyl)-6- (m, 1H), 8.13 - 7.78 (m, 8H), 3.48 -
methyl-2-0x0-1-[3- 3.31 (m, 2H), 3.29 - 3.11 (m, 4H),
(trifluoromethylphenyl]-1,2- | 2.34 (s, 3H), 1.00 (m, 3H)
dihydropyridine-3-
carboxamide
Example 56

6-Methyl-5-(methylsulfonyi}-NV-{[5-(methvisulfonyl)pyridin-2-ylimethy1} -2-oxo-1-[3-

(trifluoromethyphenvyll-1.2-

dihydropyridine-3-carboxamide

sulfone was also isolated (8 mg).

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



yi el di ng the correspondi ng sulfoxide conpounds, or prepared anal ogously to
Exanple 14. 10 Ex. Corrpound HNWVR nz SM 57 2-0xo-N-[3-(2-oxopyrrolidin-

917(t 883(dJ 548.1 SM2  1-yl)qr 5- 2.9 Hz,

%036’%938% o Hz (phenyl sul fonyl ) -1-[3- 1H), l)é?&@g:%ﬁ%"“% 7.91
(t J 9 1 (tr|fIuororrethyl)phenyl]-l,z- Hz, 2H), 7.81 (t, J 8.0 Hz,
1H), di hydropyridine-3- 7.74 (t, J 327.4 Hz, 1H), 7.67 (t, J =
carboxamide 7.6 Hz, 21-1), 3.29 (t, J = 7.0 Hz, 2H), 3.23 (g, J = 6.5 Hz,
2H) 3.16 (t, J = 6.8 Hz, 2H), 2.16 (t, J = 8.1 Hz, 2H), 1.87 (quintet, J
= 7.5 HENMR 3991995MH2¢§~M$@@@5982@6J9=%Hz2fH)5899@1J 2.0 Hz, 1H),

gw[v(4&9@?%‘}3%%2&‘3&2%%@?&81@@% SI3ED, ?Bgf‘g(fda%%% %aogggg J 492.1

trifl upronedlylApSIVY) 7+ 80 HE, 13%)"'2, STeR)F =
((ji hydr o ri di ng-%}-) i :igl’) E37ﬂ2(ltﬂ) 417?&%5%&12%%%?4) 5. 83

7 ,
(s, 111310, 3.28d( 4= 1@@@@8/(@%@84 PCT/SE2006/000328 53 59
5-{[ 4- -1042 1 9.63 (t, J = 6.1 Hz, 662.1 SML
Sul{lli)ng/@?(e’%ﬁé %)“Rr%e 8. 91(?5, T)ll), 7.9(7 (s, 1H), 7.92 -
(et hylsulfonyl)benzyl] 2 72 (m 9H), 7.54 (d, J = 8.3 Hz,

0x0-1-[3-(trifluoronethyl)- 2H), 4.59 (d, J =6.2 Hz, 2H), 3.17
phenyl]EﬂanaaleHmw@pyridi ne- (s, 311), 2.22 (s, 3H), 2.08 (s, 311)

3- car boxa 'de [ (4- Et hyl phenyl)sulfonyl]- 9.62 (t, J = 6.1 Hz, 1H),
8.91 (slhep OWmukfomommmﬁ Fgreipglpted fpnD@ge previonsly, degorthed reaetipss (m  7H)

(et hyl sulafpnmt Loeap¥hding sufoxf com%of‘h]dsg 5 pré]'szred ﬁlna%c?goﬁgy £ Exaxgpl% 14.

10

Ex_. | Compound "HNMR m/z SM

57 1} 2-0x0-N-[3-(2-oxopyrrolidin- | 9.17 (t, J = 5.8 Hz, 1H), 8.83 (d,/ = | 548.1 | SM2
1-yDpropyl}-5- 2.9 Hz, 1H), 8.50 (d, /= 2.9 Hz,
(phenylsulfonyl)-1-[3- 1H), 8.06 (m, 3H), 7.91 (1, J=09.1
(triffluoromethylphenyl]-1,2- | Hz, 2H), 7.81 (t,J = 8.0 Hz, 1H),
dihydropyridine-3- 7.74 (t, J=7.4Hz, IH), 7.67 (1, J =
carboxamide 7.6 Hz, 2H), 3.29 (t, / = 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, / = 7.5 Hz, 2H), 1.64
(quintet, J = 6.9 Hz, 2H)

38 | 5-[(4-Cyanophenyl)sutfonyl]- | 9.25 (s, 1H), 8.70 (s, 1H), 8.06 (d,J | 492.1 | SM7

N,6-dimethyl-2-o0xo0-1-{3- = 8.6 Hz, 2H), 7.87 (dd, J = 14.6,
(triftnoromethyDphenyl]-1,2- | 8.2 Hz, 3H), 7.77 (t, J = 7.9 Hz, 1H),
dihydropyridine-3- 7.44 (s, 1H), 7.37 (4, J = 7.6 Hz,

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




~oxo-1-[3-(trifluoromethyl)- Hz, 2H), 3.17 (s, 3H), 2.71 (q, J=
phenyl]-1, 2-di hydropyridine- 7.7 Hz, 2H), 2.23 (s, 3H), 1.20 (t, J =
3- car boxay) Hz, 3H) 61 5-[(4- QIanophenyI)squonyI 9.

.8.92 (d,%gbgg%.%’géﬁ@&, 476.0 SM24 N, 6- di net hyl - 2- oxo- 1- [ T’i’rlﬁ"%’@“”bzﬁ (d, J =
8.6 Hz, 2H), 7.86 (trifluoronethyl)phenyl]-1,2- (dd, J= 13.0, 8.3 Hz, 3H),
7.76 (t, J dihydropyridine-3- = 7.9 H83 111), 7.43 (s, 111), 7.36 (‘d,
carboxanmide J = 8.0 Hz, 1H), 2.95 (d, J = 5.0 Hz, 311), 2.37 (s, 3H 62
5-[ (4- Cyanophenyl)sulfonyl]- 9.24 (d, J =6.0 Hz, 2H), 8.07 (d, J = 534.1
SM2 N (39hy dF{ﬁ#{Aﬁzstjdanﬁn@phlmyl}szlO.iPz &71](1}1@ 630, A5 60, HB,. 2 | 662.1 | SMI

di met hyl ét hyl) CZ7(t,.) = 8.0 Hz, ,
oxo- 1- L 3] (111 FiRporag Ry as | b1t ARt G, 7 @ By b
ghggxrﬂb]ox ?rm_2d:1Kzﬂ&tﬁ?@ﬁbfbﬁﬂ)ﬁ&ﬁzyﬂ-ﬁﬂ 37 69 gﬁ,dsaﬂ)] 7—54@)d2j Hx3@H) . 2.35
N-[ (3- Cy¢l opl @wlr[a?i@&@romeéwl)54 ZH) 48 (d,J 7142 Hs, 28, 847 111), 7/98 49p.
SMe7 yl ) neth t 1 J H)
Cni et hyl it )ﬁh %@x@’if&?@’@% %’%3}1)\3%%58(&%&{) ,‘qﬂsg}ﬁg (d,H)

(trifluororretbwaﬂﬂistemyde] 1,2- J=7.8, 1H), 604(5 1H), 4.56](d,
di hydr opyidi-n 3.-29- (s 2 38 (s cafthoxamlde 3111),

1.98-1. 93 60m 51[#13 Etkc'h@@nﬂ)f;%fonylﬂq P9-62 (tp] 7 bﬁasﬂ(lhﬁ AH, I\I@, 268540985884

PCT/ SE2006/ 00 4 5-[(6- ={1.9, 9.4 Hz| |

H, 8.971(- 47 g%%%‘g[@yl)shl(fo%?npﬁ%é gn;}j%z %é@é 2H), $.64 (pd,
8. 2, |2. 4| GmethglsfiBonylbenay)-2- 8. 3B5] da471m_4ﬂ)3;59(xd7JH258
f

J =
T AT odag ) s b a2 52 )

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

o))
o

3-carboxamide 7.5 Hz, 3H)

61 | 5-[(4-Cyanophenyl)sulfonyl]- | 9.22 (s, 1H), 8.92 (4, J = 4.5 Hz, 476.0 | SM24
N,6-dimethyl-2-0xo-1-[3- 1H), 8.07 (4, J = 8.6 Hz, 2H), 7.86
(trifluoromethyl)phenyl]-1,2- | (dd, J = 13.0, 8.3 Hz, 3H), 7.76 (1, J
dihydropyridine-3- =79 Hz, 1H), 7.43 (s, 1H), 7.36 (d,
carboxamide J=8.0Hz, 1H), 2.95 (d, J = 5.0 Hz,

3H), 2.37 (s, 3H)
62 | 5-[(4-Cyanophenyl)sulfonyl]- | 9.24 (d, /= 6.0 Hz, 2H), 8.07 (d, /= | 534.1 | SM22
N-(2-hydroxy-1,1- 8.4 Hz, 2H), 7.87 (dd, /= 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 (4, 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- (s, 1H), 7.95 (d, J = 7.8 Hz, 1H),

(methylsulfonyl)-2-oxo-1-[3- | 7.86 (t, /=7.8 Hz, 1H), 7.79 (d,
(trifluoromethyl)phenyl]-1,2- | J=7.8, 1H), 6.04 (s, 1H), 4.56 (d,
dihydropyridine-3- J=6.2 Hz, 2H), 3.29 (s, 3H), 2.38 (s,
carboxamide 3H), 1.98-1.91 (m, 1H), 0.99-0.93
(m, 2H), 0.73-0.68 (m, 2H)




carboxam de 1H), 2.81 (d, J
6- Met hyl - N-r 4- (et hvl sul f ony

= 4.8 Hz, 3H), 2.21 (s, 3H) Exanple 65

| ) benz
11]-2 - &rifluoronmethyl)phenyl!-5-({4- s 1(tr
ethynyﬁ?%hgﬁéﬁﬁsulflnyl) 1, 2-di hydropyri di ne- 3- carboxg§?%9%m3$&ﬁgs
4- Br onobenzenet hiol (177 mg, 1 mmol), tributylstannyl chloride (325 ng) and
potassium carbonate (0.5 g) were ni&%d in acetonitrile and stirred
overnight. The mi xture was filtered and evaporated and the residue was
dissolved in DVE (4 nil). 5-1o0do-6-nethyl-N[4=
(et hyli$dl fi SHYS-Champyhitin23-oxo- 1- [ 823 (dd, ¥ IFubp oo ey L IR BT\ | 417.2- dEM2dr ppyr

bi St |- - B RRG OO HErey Ry Bk LIeE o8 2 SR e 7,

degassed by okethhi ng argon throu heated in ja
m crowgve rneactor at 150 C for 15 mn. The réacti on mxtur< was

parti t ijoneq (Féhamarctisliohendhd.2br j HD, 7-PRe To¥@miZDphad & fas | fil tefed and
evapor gt ed r own resi h £y urified by|HPLC tto
ST TPouTt ha | WyaftioyRale 30NN, 1SS EUIG Hal Pl WoR (T HIELHRUTL LS (2 ).
Hydr ogen perebbxtenie. 5 m of a 350K)aQ.816) Ltidctlizyess), adtled | and the m xture
“heatedito %0 C for 30 mn, wher lI:Ié the m xture was inj ec1 ed anfd purfified
on a HPLC, |to yield 5-[(4-brono rr‘{}lI sulfrrylj - 6- net hyl - 4-

(et hyl'sTUT T onyT ) benzyl [-2-0x0- I-[ 3-(Tri {1l uoronetnyt )pnenyi -1, 2=dihydropyri
di ne- 3- carboxam de (60 ng). 20

5-[ (4- Bronophenyl ) sul fl nyl ] -6-net hyl - N-[ 4- (net hyl sul f onyl ) benzyl ] - 2- oxo- 1-]

m Xt ure was

N
"8 4
— %
L}J
*32
24
E
UJ
5
T
fa=ii
S,
>
D

3- (tri 19 t hyl ) phenyl ] -1, 2-di hydr opyri di ne- 3- car boxam de (180 ng) -and
DABCO ( were dissolved in DM (10 m). Ethynyl (tri rret hyl ) si | ane
(0.10 ré- Meﬂmw Bl lﬁlﬂfoln@mﬁzbﬂ zbd»&»cxm-fﬁﬁnbrdm&wmh | ) pal | adi um

e 5 b Srflp & QRHNIGE The organic
phase V@Bron%ﬁ%ﬁﬁn@ﬂn &&? q&tﬁl %ﬁﬁl HOPM %Oanl’l elitle
conmpound (50 np) HNNR(% 94 tﬁ 33 egﬂs%) f%aq%l 1H),
8. 35 ( darhpnate£0.6 gmereim{))ged in acetomtnle and stirred overmght The mixture was ﬁltered
and evaporated and the residue was dissolved in DMF (4 ml). 5-Iodo-6-methyl-N-[4-
(methylsulfonyl)benzyl]-2-oxo-1-[3-(triflucromethyl)phenyl]-1,2-dihydropyridine-3-

10 carboxamide, starting material SM1 (590 mg) and bis(iri-t-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 BtOAc 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-bromophenyl) sulfinyl]-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-oxo0-1-[3-
(trifluoromethylyphenyl]-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-ters-butylphosphoranyl)palladium (40 mg). The reaction mixture was



8.01 (d, J =59 H, 1H), 7.93 (t, J = 3.5 Hz, 1H), 7.89 - 7.77 (in, 411),
7.73 - 7.65 (m 4H) s 749 (d, J = 8.3 Hz, 2H), 4.61 - 4.45 (m 21-1),

3.15 (s, ﬁ) ﬁ 0.24 (s, 9H); APCI-Ms niz: 685.3. Exanple 66
.5-1(4- Eth P8 f‘)sulflnvII-G met hyl - N-f 4- (net hyl sul f BEJASERSs2§0828 2 oxo 1

f3 10 (trifluoronethvl)phenyll-1 2-di hydropyridine 3 carboxam de
5-[ (4- Bronophenyl ) sul fi nyl]-6-nmet hyl - Nop4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-]
3- (trifl uoronet hyI ) phenyl ] -1, 2-di hydr opyri di ne- 3- carboxam de, internediate
prepared i.n nple 65, (1.68 g, 2.5 nmmol) and DABCO (1.4 g, 12.5 mmol)
were di s§8n9@éon7r2I[»ndthem@artmwnedﬁmymmmmmymsm@@?aﬂl@ BRMla Was

al

added folg tert hosphor anyl adi um (100 0.2
nol ) . Thg%%g??é%%&%(ré{ﬂ}e@ %@éi’?l}#ﬁé@%{’a}”e@éﬁe@t g@(%mmmér(aO N pOlrI? ed
onto cru HQMECQQS?FHQW;QQ) shad, or L a f her
purified lﬁ/ ( r omat oMr aph@a\t@g@p@c‘){/l ggjﬁgr@p Ssgl@[]—a%m%b
(et hyl s& 10@3/*’)-@%%&?& HM&%&MI Téﬁ(ItIz,llﬁ‘DuaBBFrﬁtmx(tn),ﬂH@ME ‘565{141 48),
triget | vl n n f 0 i di ne car boxam de
F(Thl S 2334#’:(&% éﬁﬁm yﬂéj.sggl 5%%55%4&@&316%%%#&%%% géisquﬂbn de (0.5
g) was add¥d-MBfmer6858. min the reaction mixture was diluted with Et OAc (30
m) and filtered through silica (20 g). The solvent was renoved and the

residue purified by HPLC to give the title conmpound (475 ng). 'H NWR

(399. 99 wdm S9.65 (t, J =6.0 Hz, 11-1), 8.38 (d, J = 1.9 Hz,
1H), 25 , .93 (d J=7.3 Hz, lH), 7.89 - 7.77 (m 411),
7.74 - 7248 - thyiry ENnYZ)Suiding H-6-mhethvy]-&- |:in",x i on#],)m]zvﬂzg.&ﬁyim_ 2H), 4. 42

(5 1) (ﬁﬂﬁ@roﬁ%&%en&? £3. c{lﬁvdrgﬁlj_\')ﬂdme- Zcar oxargai%:e 613.3 (M#).  Exanple 67
6 VBt hy! S qumﬁﬂhwlwlﬁmw ey [4-&11&5 silfdddy AibEREDYbEL. éy[gyl ) phenyl I sul
finvl) 1 gl éﬁe ;)@ hy| ) henyl -1 2- d| hvdropyri‘di ne- 3-car boxam de WO
2006/ 098@@ U g ggg @yn 1ne—3 carboxamide, intermediate prepared in
5[ [ (4- Bt Byayplelss/tl 6ssalofs mioly SaBABYL: (-4 41607 hIMLSHLE AL Benzyl b 2- oxo- 1
(10 ml). Ethynyl(irimethyl)silane (0.80 ml) was added followed by bis(tri-zerz-
15 butylphosphoranyl)pailadium (100 mg, 0.2 mmol). The reaction mixture was stirred at 50

°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]-.’l—oxo—1-[3-(t'iﬂuoromethyl)phenyl]-5~( {4-
[(trimethylsilyl)ethynyllphenyl} 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 BtOAc (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) 8 9.65 (t, J = 6.0 Hz, 1H), 8.38 (d, J=1.9 Hz, 1H),

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

APCI-MS w/z: 613.3 (ME"),

Example 67
0 6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-{ [4-(phenylethynyl)phenyl]sulfiny}-1-
[3-(trifluoromethyhphenyl]-1.2-dihydropyridine-3-carboxamide




(trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de (Exanple 66, 61
ng, 0:1 nmol), DABCO (100 ng) and i odobenzene (0.15 m) were m xed in DWVF
(2 ) . wBigédidokgsat €F t - but yl phosphor anyl) pal | adi um (25 2%ed and t he
m xture stirred at 50 C for 2 s h, then filtered thropg’ﬁ/}’gwﬁ%%egg 2 Q). .
Evaporation of the solvents afforded an oily residue that was purified by
HPLC to give the title conmpound (15 ﬁﬁ). "H NWVR (399.99 MHz, DMSO-d6) S

9.66 (t, J = 5.9 Hz, 111), 8.39 (d, J = 2.1 Hz, 1H), 8.03 (s, 1H), 7.94
(d, J = 711), 7.63 - 7.55 (m 3H), 7.53 -

7.41 %1{(4éifbiyny4p1§4yf()a&ﬁnxllﬁwthyl-léﬁ%(mﬁthyfqufq:;yl)bmsl ~2-ox03Hp: 2.35 (s,
311
6- l\/?at h&%ﬁ%m%%%@gﬁﬁ?zo%m&%dﬂnﬁgé%%a%% (@%?18]6’ q6 6img, Pﬁhenyl )sul fm

1~ 1 1 huBol)( DABC®6HSneg et ipdubeytent (@16/uty deepyikedin BV anhdxstide 15 The
Exanpl égr%%%*’v'fﬂwwﬁﬁwﬁmﬁébwa 53 TS aggedan ?%%m%q%rEE?iéeSS&coLfk:b&?@ " 839

d, 5J - 7.78
Em 54H)-T1 thed ﬂl‘?efed]{!ﬁl}oughgﬂﬁg I(—izg) g%k%oratzongc%‘ tﬁ?aolg%ufs Jfgo]rg% gﬁéll_%emd%e 50 (d, J =
8 1 Hzm@wasmnﬁsd@ymmbgmm;:nﬂgzomamz}olsrﬁg)15 (s, 31-1), 2.32 (s,

515 oviatk (3P ye) @sp“—%%’ﬁ*zﬁ\%&?ﬁét%fﬁ?&agfﬁff‘@aﬁ%@mm yl ) ph
envl| B.03 (s;ilmydrwwehmﬂﬁ 198y, hevami e 51h; 1.8507. 53 (m, 3H), 7

-7.41

1V, 6-di ne X0-1- trifluoronet phenyl ] -1, 2-"di hydr c opyr| di ne- 3-
car box &% é@/ &d é‘&%%%r@aéé@&hﬁ&h?@@l% ;M) was degassed with

ar gon. t thiol (Synth. Commun. 1998, 28, 3219-3233) (5.0
g), lo(f - Cff[al}ﬁ’g ,Z2g§%¥g[ﬁ?ﬁ%cycl ohexane (3.1 g) and copper(l) iodide (0.35 g)
were added in succession and the mxture was heated to reflux overnight
under argon. After cooling to RT, the mxture was 30 filtered through

cel i t eExbimplef68 trate was concentrated and the residue was dissolved in DCM

(500 ), ,and. washed with_ brine. The orsganl cs were dried (Na28042 filtered
P iehels 4 (metlprsuddenylthenayd, > [(4-prop-1-yn-1-ylphenyDsulfinyl]-1-{3-

(tnﬂuoromethvl)phenvﬂ 1.2-dihydropyridine-3-carboxamiide

15 The title compound was made by a procedure analogous to that described in Example 67.
"H NMR (399.99 MHz, DMSO-dg) 6 9.66 (t, J = 5.9 Hz, 1H), 8.39 (d, J = 2.3 Hz, 1H),
8.02 (s, 1H), 7.93 (d, /= 7.1 Hz, 1H), 7.88 - 7.78 (m, 4H), 7.67 (d, J = 8.3 Hz, 2H), 7.60
(d, J=38.1 Hz, 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);

2 APCI-MS m/z: 627.2 (ME ). ~

Example 69
5=[(5-Cyanopyridin-2-yhsulfinyl}-N.6-dimethyl-2-oxo0-1-[3-(iriftlioromethylohenvl]-1.2-
dihydropyridine-3-carboxamide

25 5-Iodo-N,6-dimethyl-2-ox0-1-[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(l) 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 (NaySOy), filtered and



57 evaporated. The residue was purified by chromatography (Si Q2
DCM hept ane-ethyl acetate 1:2:1 to 1:1:2 gradient) to yield

5-1(2,4 @ %@nzyl)thlo]-N,G-dlmathyl -

.0X0- 1- [3%&? ﬁ]a ‘grret hyl ) phenyl ] - 1, 2- di hydr opyri di ne- 3PCHPERHREMHORS (8. 13
g). 'H NVR (400 MHz, DMBO-d6) S 9.15 (q, J = 4.8 Hz, 1H), 8.40 (s, 1H),
7.89 (d, J =8.0 s Hz, 1H), 7.81 (t, 877.9 Hz, 1H), 7.71 (s, 1H), 7.58 (d,
J= 7.8 Hz, 1H), 6.86 (d, J= 8.3 Hz, 111), 6.51 (d, J = 2.3 Hz, 1H, 6.46
(dd, J = 8.2, 2.4 Hz, 1H), 3.86 (s, 2H), 3.73 (s, 311), 3.73 (s, 3H), 2.79
(5 di % 4v@ontcd alﬁ)a,resld%m(@ur%kgby cAEﬁh&t?@gpﬂ 1(? @th t e-ethyl thyl ) ph

- - i o] - - 2- 0X0 rifluorone en
SIS T 5 RS Tl b diewe iy el B @éﬂloiyleﬁn@’ylgﬁhéé-fﬂﬁmww-| 0 dry
1,2- d' Chb%«?%ﬂ%cfr&ﬁeﬁyb ggfll ﬂﬁflﬁﬁf@%ﬂﬁm@cﬁ b allide 405 a%dded and the »

mxture S heated to r er ni m xture was* évapor at ed and
t hen repeféﬂ\EﬂRy(‘w%l\@{@W&Osﬂ) aotls (q;.hylfl &Hef HiE 849 (x, 1310), T8y (4,07 =gitel d

i ne- £ 3 B DRI 0B A8 T i B 2o 1 i LREUET, Eé&%apﬁfﬁlﬁoé@@é— Heps"
wi t hout Hurl}li)alﬁfﬂls(dp.!ﬂ&lz‘?smt 11@)164@2@41 -MS 8 2.4 B4, $ W I—l}

5- Mer capt oN, 6-di net hyl - 2- oxo- {"6 étl’l f1 uor onet hyI Yphenyl’] 2- d| hydropyrl d
i ne- 3- céﬁb@’)&ﬁ’r{sd@ﬂ 89 (ﬁgf—eﬁa&l ). 3858 nonitrile (277 ng) were taken

L,Qsdis?.x?é@aﬁﬁ‘ﬁaa&a49adn3k§&9@h86?;ozggév2?ﬁi SE?edTﬁerLQ&{Eﬁ“HL?Sr?@LS”
or gan cs-ar s PR R bter B 2R B et R e s

pukd_fié eddﬂydﬂd@ﬁiﬂiﬁa@-@daﬂﬁdﬁmds (1 0 g) was dlssolved in dry 1,2- déchloroethane (40 md),

S-[(5-cy yridin hi o] - N, 6-di net hyl - 2- ox0- i-[3-

(trifl qu&ﬁJ@F F’ﬁ“b?’l?é‘il]é 1]11&)1‘”%8 adiied anchisy mlammawgs kegiorasfinreovensghinghe H NMVR
400 MHzgy;

(8 37 e (}?B@%é%@v rgte&?ﬁ%‘iheﬁv}epea%dﬁ/ gé%vﬁégr}%&)vﬁ%%{;e&eﬁ_& ﬁfjﬁ%%o (d, ' s
7.6 Hz, 1@@ 5-migr@pto-dV,6-dimettiyl-8-dso; 1- thﬂﬁorﬁﬁleﬂlyl)pﬂenyl}gl 2- drhydrd)p;hli)dme? 49

ET?S j 45 Sa%ﬁﬂx_ﬁsnde ash w]hl_Jl:)e so?d W%lCGJ Was used m subls_!czquent sl_gps mtho ingthe 3H- APCI -MB

15 purification,
APCL-MS m/z: 343.1 (MH).
5-Mercapto-N,6-dimethyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxamide (690 mg) and 6-chioronicotinonitrile (277 mg) were taken in dioxane (30 ml),
Cs2CO; (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;SOy), filtered and evaporated. The residue was
purified by HPLC to yield 5-[(S-cyanopyridin-2-yl)thio]-V,6-dimethyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (530 mg).
'H NMR (400 MHz, DMSO-ds) § 9.14 (g, J = 4.8 Hz, 1H), 8.87(d, /= 1.4 Hz, 1H), 8.37

25 (s, 1H), 8.17 (dd, /= 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 (4, /= 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-yi)thio]-N,6-dimethyl-2-ox0-1-[3~(trifluoromethyl)phenyl]-1,2-

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



5-[ (5- Cyanopyri di n-2-yl ) thi o] - N, 6-di net hyl - 2- oxo- 1-[ 3- (tri fl uor onet hyl ) phen -
yl]1-1,2- 30 di hydropyridi ne-3-carboxam de (500 ng) was taken in aceti c aci d
(6 m), WO 2006/ 098684 PCT/ SE2006/ 000328 58 %
rr1) ms%%%ﬁﬁ%the m xture was stirred at 50 C Aft%'rsg’é(%?%%@égr eact| on

xture was chromat ogr aphed (HPLC) t08y| eld the title sulfoxide (375 ng).
H NVR (400 MHz, DMSO-d6) 5 9.12 (ddd5 J=7.1, 1.7, 0.4 Hz, 1H), 8.98 (d,
= 2.7 Hz, 1H) 867(dd J:8.1,16H2IM842(d J =6.9 Hz, 1H),
4 (dtd, 1H), 8.01 - 7.71 (m 4H), 274(d J=
He, pg;qyudeﬁ%‘é l 4 ml) wag addqdzmdshﬂf) mIXtAP@Ias Mired a:50P€1 Atef 2ialthd +) .

”E'gﬁﬁesa%ﬁ%% friodBe s R GIRC) 86 R B B SIB E Eigouna H R
'z h7|o "ENVR-(480 M}{-[{z BMSOQE) 8998 (Gdd, J2=H)',1 875@4¢ﬁd1ﬂ)1=3 9%7(8 ﬁ 2 7 Hz,
3- (t ?II ﬁﬁﬁr%@%ﬂl@ %ﬁg'n‘?}ﬁjz H’bﬁ)ﬂj@%ﬁ 6(%Hz,1lﬂ)) 8. 28 (été, Jds8 21 1. (8011

1, 6- ¢i hygy pEy R (ﬂlm Bt (1!5,'24}1)12‘974 (§ .)924‘8 Hz 73%%5?@67 g',l%qf‘ﬂ}l

yl }sulflnyl)nlcotlnam e ,
5- [ (5- CialroIropy mi/ehi 4612+ 0 (s, J = 2 1 Hz, 1H), 8.76 (dd, J 499.9,

ﬁﬂammhm
NQJQJOOI\.)

yl)sulfinyl]-N,6-di nethyl -2- = 4.8, 2.1 Hz, 1H), 8.44 (d, J = 8.1 471.9
ox0-1-[3-(trifluoronethyl)- Hz, 1H) 8.30 (dd, J :8.3, 1.8 Hz,
phenyl]glé2 Fd| gé{g éﬁ)yl‘ldl ne- 8.07 (dd, J = 8.4, 1.3 Hz, 1H),

3-carbo 7.72 (m 4H) 275(d J = 4.8 Hz, H), 2.33 (d, J =
0.9 Hz, TBHol6% iz EdrBpddhe r 9=-4.7, 2.0
515.9, _yl)sul i by 1N, it hyeﬁl%-dlgln%%fﬁ?aloéggfén Al S35 03~
51319 &% Pmp@@{rlfluororrethyl) 7.72 (m 511), 2.75 (d, J = 4.8 Hz,

phenyl }-1, 2-di hydropyridi ne- 3H), 2.33 (s, 3H)

Ex. | Compound "H NMR mw/z
70 | 6-({2-Methyl-5- - 9.07 - 8.96 (m, 2H), 8.53 (dd, J = 479.0
(methylcarbamoyl)-6-oxo0-1- | 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}sulfinyDnicotinamide (d, J =4.8 Hz, 3H), 2.36 (s, 3H)

71 | 5-[(5-Chloropyridin-2- 9.00 (s, / =2.1Hz, 1H), 8.76 (dd,J | 499.9,
yDsulfinyl-¥,6-dimethyl-2- | =4.8, 2.1 Hz, 1H), 8.44 (d,J=28.1 471.9 —

0x0-1-[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-(triftuoromethyl)- | 7.72 (m, SH), 2.75 (d, J = 4.8 Hz, |
phenyl]-1,2-dihydropyridine- | 3H), 2.33 (s, 3H)

3-carboxamide




_3-carboxanmi de WD 2006/ 098684 PCT/ SE2006/ 000328 59 73 .
5-[(5-Cyanopyridin-2- 9.64 (t, J = 6.1 Hz, 1H), 9.13 (dd, J 615.0

yl)sul f - 6- |-N-[4- = 7.6, 1.4 Hz, 1H), 8.66 (dd, J = 8.2,
. (et hyl %%8&‘{?@%¥zyl]-2- 1.4 Hz, 1H), 8.45 (d, J = 7.%CHEE2006/000328
oxo-1-[3-(trif{uoronethyl)- 111), 8.23 (d, J = 8.2 Hz, 111), 8.03 -
phenyl ] -1, 2-di hydropyridine- 7.72 (m 64-1), 7.50 (d, J = 8.3 Hz,

3-carboxam de 2H), 4.53 (m 211), 3. 16 (s, 3H), 2.36 (d, J = 0.9 Hz, 3H 74
5-[(5-Bronmopyrimdin-2- 9.21 (d, J = 4.5 Hz, 211), 9.02 (q, J = 514.9,

R B R TR e LA
phenyl | -1, 2- § t?aJéUV‘ﬁ‘le HeT 764 4 Bz, 2%1),(&166 Has e 842,H . 311

) sis b f%éhﬁf &V?B%Hdi oyt 2 L 8 70 56107y B ale i,

5%7. 1I 0 o-ljpﬁe g{[m(mmgrmﬂhﬁw) 13PH)828(d,9r=eec2,Hﬂ=1}g, 9g31 D Hz, [LH),
-1, 2- 00 |- 1 2. 76 Ji= 4.8
i s UL LS
5-1(6- ANo
(6- CyanopysicgitdxAnide 2H), 4.53 (m, hy )ﬁohBe}rl?ilﬁ%

sul finyl|-N, 6-di rrethvl-2-oxo-1-[3-(tr|fluororre - 1) 2-
di hvdropyri df ne- 3- car boxani de s A ridxd &0 BE, 3H)

5- N b‘LII = 250X (1 fuorpmethylH e"i'
3 hydr opyrad LATERSS ‘ﬁ’éf?’é‘ﬂ@ﬂ? | nt|or Akl AT A b i

nfbf‘ls?»ag, (690

ng), 5- Ehlof 9193tﬂfnq»1pﬁ~62d1mfﬂgmnrl4@ﬂ&217ﬂ) m)) (@md— 10.1 516.9 i
O-trans-|L, 2-di am ocycl ohexane (118 % et oni t |l ef (10 ) was
degassed| wi t ho’é?" sritridyppranetiyl)- i dditde @@57@)(%5)%%@ md| the |m xture
was stirfed Ygdm he §0 filtered
through o c ngi,]g?ihgﬁftyidﬁﬁr at egwe 478(:1(?%3% frat P{_ﬁgl%lg’sg@g? ue was [di ssol ved
in DCM ({100 rr$)calim1slam1de

75 | 5-[(6-Bromopyridazin-3- 9.00 (q,/=4.8 Hz, 1H), 8.51 (d,J = | 515.2,

yDsulfinyl]-¥,6-dimethyl-2- | 6.9 Hz, 1H), 8.36 (d, J = 8.8 Hz, 517.1
0x0-1-[3-(mfluoromethyl)- 1H), 8.19 (dd, /= 8.9, 1.0 Hz, 1I0),
phenyl]-1,2-dihydropyridine~ | 8.00 - 7.71 (m, 4X), 2.76 (d, J = 4.8
3-carboxamide Hz, 3H), 2.33 (d, J = 1.6 Hz, 3H)

Example 76
5-[(6-Cyanopyridin-3-y)sulfinyl]-V.6-dimethyl-2-oxo-1~[3-(trifluoromethyl)phenyl]-1.2-
‘ dihydropyridine-3-carboxamide
5 A mixture of S-mercapto-N,6-dimethyl-2-oxo-1-[3-(tzifluoromethyl)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 (NaySO,), filtered and evaporated. The residue
was purified by HPLC to yield 5-[(6-cyanopyridin-3-yl)thio]-¥,6-dimethyl-2-oxo-1-[3-
(frifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (328 mg).

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



washed with brine. The organics were dried (Na2SO), filtered and
evaporated. The residue was purified by HPLC to yield

5-[(6-c 3-yl)thio]-N, 6-dinethyl-2-oxo-1-[3-

(trifl u%‘?gﬂng%[@%’l%henyl ] -1, 2- di hydropyri di ne- 3- car boxAm & *%448034%)) .

APCl - M5 mlz: 445.1 (MH). VD 2006/ 098684 PCT/ SE2006/ 000328 60 To

5-[ (6- cyanopyri di n-3-yl )t hi o] -N, 6-di ft hyl - 2- oxo-1-[3-(trifl uoromet hyl ) phen
yl']-1, 2- dihydropyridine-3-carboxanm de (325 ng) in acetic acid (6 m) was
added hydrogen peroxide (33% 1.5 m) and the resulting m xture was
stirred at 50 C. After 90 mn the s reaction m xture was chromat ogr aphed

(e, 2118 SHEs el iy SRR E A i o Crfedpo Sy o) ?% ; 2 o1 -
7.78 ( ntllhﬂi)opyﬁdlﬁé-S(aiﬂqoxdmdeL(SBS mk) in ddztic B¢ (6 &1}’%314 Me§59&0 &Cl -
461.1 (MFI+) nples 77 to 78 The foll ow ng conpounds Wwere

s y nt hesP&e¥dg 53%’ ]aﬁ Dié}%ddbﬁ)@uhﬁlﬁg ﬁBﬁtUtQ)W@EhﬁliTed@s 60 PGelifterf Wrmisxthepl e 76.

o, e mt el e oyt G PR VR obpebsd 0183 T15) ) 5 0o

S d '3 ='HINMRE4O0IMEB; :()Msmd@cﬁm(mm -8. d81937 séz?o 6Q anmw 342.79 (d,
(0] I he
3-car bogg%{% ﬂHﬁSéHI( 7d|~i§ &‘gd%'%o?jﬁ(‘}q s’tﬁ‘f’ﬁn%% QH)’?Q"L 3JH); 6.1 Hz, 1H),

8.83 ( -N-[4-78.1 Hz, 1H), 8.01 - 7.70 (m T7H),

(et hy|%ﬁ¢¥onyfr?%g‘ﬁ§3@ﬂ 7.54 (d, % Hz, 211), 7.31 (s,
oxo-1-[3-(trifluoronethyl)- 2H), 459(m 2H), 3.17 (s, 3H, 2. 14
phenyl ] -1, 2-di hydropyridine- (d, J = 6.8 Hz, 3H) 3-carboxam de 15 Exanpte
79 10 Examples 77to 78

The following compounds were synthesised using an analo gous method to that described

for Example 76.
Ex. | Compound "H NMR m/z
77 | 5-[(5-Cyano-2-thienyl)- 9.03 (q,/=4.8Hz, 1H), 8.65 (d, J = | 466.3
sulfinyl}-N,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 (4, /= | 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,
oxo-1-[3-(trifluoromethy?l)- 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

(trifluoromethyl)phenyl]-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



~6-Met hyl -5-1( et hyl am no) sul fonyl | - N-[ 4- (et hvl sul f onyl ) benzv11-2-o0x0-1 [3
(trifluoronethvl)phenyll-1 2-di hydropyri di ne-3-car boxam de Benzyl thiol

(124 ng) and tributyistannyl chloride (325 ng) were mixed in acetonitrile

(50 m) HA2WOPFBY overni ght, whereupon the m xture waRCHSERM/YVE3Bhr ough a
short col utm WO 2006/ 098684 PCT/ SE2006/ 000328 61 of silica which was
washed with DCM Evaporation of the soblents afforded an oily residue

whi ch was dissolved in DMF (4 m): 5-1o0do-6-nethyl-N[4-

(et hyl sul fonyl ) benzyl ] - 2-oxo0-1-[3-(trifluoronethyl)phenyl]-1, 2-di hydropyri
di ne- 3- coarsnmxmcdlewsdmmmgumem Eivapswibn(c&%b M\\ren‘ﬁﬁa?foﬁ\déiﬁﬂm oifyol | owed by

b tri-t but h h Th | t t
L U0 I i L, T
L ey

partiti oned ween” Et ase tered and
evapor at @drhommdelsthmngmhieda]r@dl lciﬁéomg)Masmdéeq;fullom%dbybxs(tret:r ystal lisation

from 2 noI sul stal l.Line nateri al i ssol.ved i n HOAc
(50 iy . USSR prn o0 el TSR e RRG BaS et By TRBE RO he
sol ution tﬁx@ﬁ%ﬂt}@sﬂlutﬂiﬁ (5 BEDVR A GESBedGh b it Ravafaen: WASs0ubR-ad niifir ough
for anot her mn and the reaction mxture was freeze dried to yield

2- et hy| -Bregegehion FExye wed pastjones bapvach F50A6 pod brion Viihe osgamsophese was

trifl | h
R R T TN el B v
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t uor e ro ri ne- »-su (6] ori de

e don ool B KadRRRd hloring g hrbbleatBie it Btdr o ThRORs £1595 0 i
the m xt WhRrifeSarEMERAE Bﬁb%@tdttﬁrouﬂﬁféﬁ%th@f\ﬂs ek BBk %&h&yﬂﬁﬁﬂlﬁ%ﬂy HPLC to
afford the title conpound (42 H NVR (399. 99 DVBO-d6) S 9.70

(L 0L Bphq g a saeto o 5- Lol (e bplsony Dby amiro s bony) B Kond (bt

7 54 (d F%migﬁsmet@;l%p&%%%l] @Fﬁﬁﬂyw%& @fb@gﬁ@gmﬁh s udtidin 2-52 (d,

subsequent steps without further purification.

15
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 'HINMR (399.99 MHz, DMSO-dg) § 9.70 (, 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, /= 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




25 Exanples 80 to 85 The foll owi ng conpounds were synthesi sed using an

anal ogous nethod to that described for Exanple 79. Ex. Conpound H NVR m z
WO 200 / SE2006/ 000328 62 80 5- (Anilinosul I - 10.51 (s,

1H) | 6‘3%??"%35?6 0 Hz, 1H), 620.1 methyl-N-[4- 8. %%E;““if 0325 98- -

7.77 (m 511), 7.72 (rrethylsulfonyl)benzyl] 2- (d, J =7.6 Hz 1H), 7.53
(d, J=8.1 oxo-l-[3-(trif|uoromethyﬁa- Hz, 2H), 7.32 (t, J ='8.0 Hz, 211),
7.16 phenyl]-1, 2-di hydropyridine- - 7.10 (m 311), 4.56 (d, J = 6.0 Hz,
3-carboxanmide 211), 3.17 (s, 311), 2.18 (s. 3H 81 6-Methyl-N-[4- 9.76 (s,
1H), 9,30 {6-(AhilimoSulonisit)-6-1H), G5M0.31 (S(IH),IQ}GZS(qIJf@BWIHi;ﬂBBy b2B1 B. 77 (s,

e, 2k 4 Sy ) am ol eulliod(y TR 7 Gnellh, B by af 07 © 30

m oxo-1 I 3 141 3.57 p 3.02
E)henyl 1-1, ?[Ig?t{ﬁ lcrgl\!rﬂg(L ri %]L‘ry ; (%11 736?& I 7%3(6@ -%c1 2b)xam' de T2- 5-

9.65 ($, 110:’191[@( v(ogomqthyl) 7 32 732611—180Hz 2H), 7.16

9&
o oL D PR ol o sl 2% 1

0X0- 1- | 3- (| Bichthoramidet hyl ) - 2H) 21{)131(7&55,33!71)218(5381{3 2. 80 m 5H),

008 (& IRMCBTEN s 11y, 6. a9 &l #3050 ot i aiFOny | §56hapl 1 5.
0 1 oo bt (o G, G g oy o
Hz, 1H), 6| §#2-fubrpliolin-4 2 Hz, (m,SH) 754(d.)r 80Hz 2I-I) 458
ylethylamino]sulfonyl}-2- (d, J = 6.0 Hz, 2H), 4.07 - 3.89 (m, o
oxo-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, 2, 4.58
[4-(methylsulfonyl)benzyl]-2- | (d, /= 4.1 Hz, 2H), 3.40 - 3.34 (m,
oxo-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-yl)amino]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)




1-[3-(trifluoronethyl)- 1H), 4.56 (d, J = 5.9 Hz, 2H), 3.66 (t,

phenyl]-1, 2-di hydropyridi ne- J = 5.0 Hz, 4H), 3.51 - 3.26 (m 411),

3-car box (36? %8 2.16 (s, 311) WD 2006/ 098684 PCT/ SE2006/ 000328
63 84 6. WP V1 (ﬁ—{ﬁ 9. 68 (t, J = 6.1 H, 1H), 8.66 (s, PEFPE2084/A00328
(rrethylsulfonyl)benzyl] 5- 8.03 (s, 1H), 7.98 - 7.80 (m 5H), 7.54

(nor phol i n-4-yl sul fonyl)-2- (d, J = 8.43Hz, 2H), 4.58 (d, J = 6.1
oxo-1-[3-(trifluoronethyl)- Hz, 2H), 3.67 (t J =4.5 Hz, 4H), 3.17

phenyl ] -1, 2-di hydropyridine- (s, 311), 3.09 (dd, J = 14.1, 11.0 Hz,

3- car boxdriidde 6AMethy2-M8B-(s, 311) 8'3968|t/ﬁltfh=y$~1|}&j,{«ﬂ),lg()6éﬂé 11‘31) Jlg)lziév-ch(gé,

J= 6.3 H4, 111), 621 t hyl sul 1 b 2-7°8.73 .
J= 4.7, 1.7 rézﬂethé’f%ﬂém( WFYNE 1 ﬁrsmus OB 3 1%5 9%578@@1, 5H), 975‘54 7.73 (m 6H),
| ani | f Qg 3. 48

AR AR L N K e R 47 8 i P

di hydr opyri di @éoﬁ- [32(}Ft)1ﬂu<30m3ﬂ1ﬁfl§ 311@ 21, 2&7((dJ-J45}fz 41hiz3.17 gar boxam de

o oA o BuGE AinbhATT |  p3E cﬂ%ef@wfaﬁémwpﬂz

6- di hydr qpvr i| dLdaghoatidd oni ¢ aci d >4H'] 2.33 (s
2- Met hyl 45-—({4[4- (et hyl sul f onyl ) be lan no} arbonyl ) - 6- oxo-1-[ 3-

(trifl uo_r&.c‘rét SV - 1, 6- di hyderW(Sdle):%Qs(w.Jf:eﬁ)BIHf:m}g);l de!l'.lEIE -
| dazal ¢ (1poosy ERESn A ERE LIT2 TDitts UTY itk drd¥hed " evapbrated
to drynegs andxt5e[(peiiigle purifiedu%).(gjegBl(Qlt{-g 79?tqr7g Gﬂ'l%l_lt}- -Ilze (iltzrrpognSS
22 . (10 " 46 MHz, OMS , , 8.
Es;\,lm‘ﬂ&, 7.96Y Hlam?n@%"%??w?] 5U7-0H; 7)58£m831z1) HAO0 @iy =4, 58] (d, J|= 6.1
Hz, 21-1), 3 @ﬁﬂﬁgron%ﬂiyl)p%eﬁﬁ] ﬁ,@ 1370, 9. Prz ), 3955(a, 7= 6.1 iz,

dihydropyridine-3- 2H),3.17 (5, 3H), 2.28 (4, J = 6.4 Hz,
carboxamide 3H)
Example 86

2-Methyl-5-({[4-({methylsulfonyl)benzyl]amino} carbonyl)-6-0x0-1-[3-
triflnoromethyDphenyl}-1.6-dihydropyridine-3-sulfonic acid

5 2-Methyl-5-({[4-(methylsulfonyl)benzylJamino} carbenyl)-6-oxo-1-[3-
(triflucromethyl)phenyl]-1,6-dihydropyridine-3-sulfonyl chloride, intermediate described
in Examaple 79, (60 mg) was dissclved 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-ds) 3 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, / = 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



APCI-M5 mlz: 565.1 (Mi+). is Preparation of Starting Materials The
starting materials for the Exanples 1 to 86 are either comrercially

avail a readily prepared by standard netho

mat er i tawlbgzm{gi)o?&g?(arrpl e, the follow ng WO 2006/ 098684%%@2%00328 64 -
reactions are illustrations, but not limtation, of the preparation of
sone of the starting materials. St af ing material SM 5

5-1o0do- 6- et hyl - N- f 4- (et hyl sul f onyl ) benzyl | - 2- oxo-1-13-(trifl uoromnethYl)ph
enyl | -12- di hydropyri di ne-3-carboxam de To an ice-cool ed sol uti on of

3- (t ri fEArsoBnReAlRsaters, et o2 lisnitgtion, ofdhamreyaratien efsometftengtargng (60 nl) in
acet Onj'ue(t&@zﬁ m) was added dropw se, ethyl 3-chloro-3-oxopropanoate (63.6
g, 0.42 no § in acetone (50 m). After the addition (approx. 30 m nutes)
stirring was to continued at RT ovem ght. The sol vents were renoved and

water (1200 m wa dded. The resulting precipitate was filtered off,
t horou 1 e wth water and then dried to afford ethyl

3- 0%0- F5-{dd3-d-fnkiniyt- Sul DR GIAnl-AN208001- aﬁa&ﬁnﬁ&%@&%-mpwer (109
g, 99%. 111 NWR Hz, : L S), . ., S);, 7.78
-3 dg 39 (1H d);

(1H, d)dih box 4.29 (2H q); 3.50 (2H, s): 1.35
3H, t)+ - s 2 . S0l ut t hyl . .

g- 0X0- 0{{%@9 %"tcéiﬁf %%?tgr%rle h%ﬁ%@)el]ﬁ)y eﬁ‘&%%%lglﬁ%k%fpgg’o@ Oer%()géng tethylaming. v ) and

sodi um(6@tipii adetoi7 (B0gn!) ¥40addedl dropwisElefi] 6 2BQrol3)onpropatsied(@% o, -

4-met h &lzbut-B-en-Z-og gﬁgg{% 7.72.9, 77 mml). After the addition, the
react i gﬁ HPR i Aceioped 6 ) ey dyion (appyox- FEARBEERUT gAY (50 nl) and
2M NaOdoweiRdaddebveaicht I R Bivehi Gerd@Sn el hE Gaf )E %O%%Ws QBfeq, The

organi c_solvents were renoved and the reaction mXture was extracted
( was he djbevpauitiE nop@pitafp wanditered piatheougblyovabediivicewithwiatdr anytdiiemchl or i ¢

acid t - I ed precipitate appeared and s filtered 25
IR RN R T R T
hept angbEi&Ad 09 4; 99%).
'H NMR (399.99 MKz, CDCls): 8 9.52 (1H, s); 7.87 (1H, s); 7.78 (1H, d); 7.46 (1H, t);
15 7.39 (1H, d); 4.29 (2H, q); 3.50 (2, s); 1.35 (3H, t);

APCI-MS my/z: 276.1 [MH 1.

To a solution of ethyl 3-oxo-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): 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); '

3 APCIMS m/z: 208.1 [MH 1.



af f or ded

6 nethyl 2-0x0-1-[3-(trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxyl
acid as a white powder. 1H NWVR (399. 9 8 13.68

.(1H S): ‘gé’é {Of???w 7.86 (1H, d): 7.79 (1H, t); BCF/PHU%/B?O)QS 7. 48

(1H, d); 6.58 (1H, d) 2.16 (3H, s); 30 APClI-M5 ml z: 298 1 [MH]. WO

2006/ 098684 PCT/ SE2006/ 000328 65 A mi %fure of

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

carboxylic acid (7.43 g, 25 mml), HATU (10.5 g, 27.5 mol ), HOAT (3.75 g,

27.5 e JuigHee o Gemathyka-oxorit-[3-@dfiBoremethyliphedyiP1 0 GBhydrdpysitinr 2act ed for 1

, th | d 26 |

nided.  atPB el L ERERARRAS, BT G G Sriat) Birodr da s a7t 1 ed e
t 1 O DIREAWRS.2 ol Kiver gt fied to pH

g'awe[h(c.“ﬁ“gm d (o o B oy BRGruany i MV N wis HkA fRE il ed to P

preci pi t ¢ phonyikengyl astine hygreehleridd O sv@banmaldvasraddet. if’xftevdduﬂm

gV Snrs {‘Esh"rﬁcﬁﬁﬁ rrﬁéﬁiﬁ?‘{v @m“%enzy tt]%ﬁ 193%65‘:&8 (le)gA(powQer was formed, and

2- oxo- [ﬂsawaner mxmmataa;dlﬁmrm{hﬁ%tdicwmr(om dind @tiginpakioeathed 10
"H NVR (399 H, brt); 8.60 (1H, d) 7.88 (2H, d);

9
7.83 (1HIHH %h? P%‘Ptc%& %s)ﬁlte?ecg%&(‘@ﬁ eﬁid”l’fhﬂa&@ apqidried jn v@unm quemight) -
4.68 (ZHRecﬁ)sfaui’saﬁ&l ﬁ'@iﬂzEtE))Ac Avd 8. 1(g’>U 09%)0F:6-48} i 4%'&18’4@?@3’1 M- s To

a solution of 6- grreth sul fonyl ) ben
(t df | uor 8n@§&0hy[§ ﬁﬁélﬁylrornelhn)p m}hi@@h&r@pmc@nﬂe&mmam (200 ny, O.43

T Sor R 2207 Shtie YneTh: B0 4R, RSBl S ShBet v 13 0 Aoy,
0. 43 nMI7)76 (KER &F 7.45 (BiL)m); t7hes (1ERE); 604D (TEX yi1ess (0es ngtkug%ﬁ{vuatm@@ﬂ

washed wi th aqueous NaHCO3, w th aqueous Na§204 and wat er

(Na2sO4) ; sk and evapor at ed to give the title conmpound SML (200 ng). 'H NWMR
(399.99 (nf (1H brt); 8.90 (1H, d); 7.88 (2H, d); 7.76
(2H 1) M&I‘%\%EC %4%‘)51 B (1H s):; 7.40 (1H, d): 4.65 (2H 1) 3.03 (3H,
s); 2.32 (3H, s); APCI-I\/ISniz 591.0 [Ilvgi].

15 To a solution of 6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-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 mi)
followed by N-iodosuccinimide (97 mg, 0.43 mmol). After 45 min, the reaction mixture
was diluted with DCM, washed with aqueous NaHCO,, with aqueous NaS,0, and water,

20  dried (N2;80y), and evaporated to give the title compound SM1 (200 mg).

"H NMR (399.99 MHz, CDCl;): § 9.85 (1H, brt); 8.90 (14, 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 [M]—I+].

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 "HNMR m/z SM in




25 Starting materi al

Exanples: 3

Starti r\gormgﬁgfgg@hs SM2 to SM 27 The fol |l owi ng conpou
usi ng anal ogous nethods to those described 30 for

4, 12,

oun

SML was used in the synthesis of the conpounds of
13, 31, 32,33, 34, 35, 36, 37, 59, 60, 65 and 79.

Rfém%gﬁﬁaa%

hesised

"HNVMR mz -

SMin . WD 2006/ 098684 PCT/SEZOO6/OOO%§8 66 SM2 5-10do-2-o0xo0-N-[3-(2- 9.43
(t, J =5.9 H, 1H), 8.46 (d, J 534 oxopyrrolidin-1-yl)propyl]-1- =
2.6 Hz, IH, 8.38 (t, J = 2.7 Hz, 2, 57 [3-(trifluoronethyl)phenyl]- 1H)
7.98 (rL1 J =1.8 Hz 791 1,7 rllh\l_d.rnn\lﬂrhnp 3- - 7.73 (m '2H\ 3
- 3.13|6M2 6 4?-10@%?tﬂ¥>@ai%[%i~é2 2.17 (t9 436 8= .4z, 1), §;46 (d. B8 5@%;9. Est, J ¢
7.5 Hz| 2H), K1l E pr opyl - 5{ L0 6-
Used directl éxﬁﬁﬁgégﬂgpggﬁngug) ZS%HZ%ﬂbh ?y§ OX 0= %? 24 QJ§P
(trifluorone1ﬁyﬁﬁﬂhaanﬂgimHmQEhydKﬁﬁyﬂﬁé(dﬁf%1§ﬁﬁtﬂﬁﬂaﬁ9ﬂe Sv4
N-{[5-(Cycl opr Hﬁbs | fonyl)- 10.20 ( v 29, d, J=2.1 Hz, p04.2 6
pyridim-2-yl Frér Y‘?—JFPBYI? y3- 111), *a%%@é%aﬁ? H% (mlﬁﬁ) 8. 15 -
2- 0x0- 1- [ 3- (1 EArbbiprpet hyl ) - 8. 10 im (tlﬁﬁ-,s.%ﬁ?z}ﬁ)g §.8§ Tz,
phenyl J-1, 2- di hydr opyri di ne- 1H), (s, 1H," 7. d, J F 8.2
3-carbpxam dg Hz, 1H), 7.69 (d, J im&m&tﬂfﬁLSHZG&D(H66:8.242, 111),
7.50(d{J=8.2| Hz, 1H), 4.86 (d, J9 b 7 bz, 211} .2 50-2.42|(m 1H),
1.42-1134 (m 211), 1.12-1.03 (m (gﬁ’ffet’f B5Hz, 210
SM3 { N-Cyclopropyl-5-iodo-6- Used directly in next step -1,5,8,9,
methyl-2-ox0-1-[3- 24
(rifluoromethyl)phenyl]-1,2- B
dihydropyridine-3-
carboxamide
SM4 | N-{[5-(Cyclopropylsulfonyl)- | 10.20 (brs, 1H), 9.04 (4, J=2.1Hz, {6042 |6
pyridin-2-yl]methyl}-5-iodo- | 1H), 8.80 (d, J=2.7 Hz, 1H), 8.15 -
2-0x0-1-[3-(irifluoromethyl)- | 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, /= 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) o
SM5 | 5-Iodo-6-methyl-N-{[5- 10.60 (t, J = 5.60 Hz, 1H), 8.98 (d, 7,28, 38,
(methylsulfonyl)pyridin-2- J=1.84 Hz, 1H), 8.59 (s, 1H), 8.26 56
yl]methyl}-2-ox0-1-[3- (dd, J = 8.25, 2.39 Hz, 1H), 7.94—
(trifluoromethyl)phenylj-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)

5



SMB
nme

(
yl']
(tr
di h
3

5-1 o0do- 6- et hyl
thylsulfonyl)pyridin 2-

met hyl} - 2- 0x0-

2.21 (s,

[3- (dd, J

4.71 (d, J=

-N-{[5- 10.00 (t,
J= 1.84 e,
= 8.25, 2.39 Hz,
i f1 uor F?ezP?ﬂH9?6;?ﬁeny|] 1.2- 7.72 (m 413),
ydropyri di ne-3- 1H),
3H) WD 2006/ 098684 PCT/ SE2006/ 000328 67 SVB

J = 5.60 Hz,

1H),

1H),
8.59 (s, 11),
1H), 7.94-

5.69 Hz, 3.28

2H),

N-[’(ZS)-Z- Hydr oxypropyl ]-5- Used directly in next step 10

8.98 (d, 7,28, 38,
8.26 56

7.56 (d, JPETBEZBsBHN328
car boxam de (s,

I odo- 6- net hyl - 2-oxo0-1-[3 (trifluoronethyl)phenyl]-1,2- d|hydropyr|d|ne 3-
R L e D R LR ar g et R G S A ey Sy
N- Cycl opf opy! - deeﬁamﬂWSEZGMQA.Bdlfluorophenyl) 5-i odo- 6 '
m F)Sll(ét ﬁ??sﬁ ﬂ‘lglx‘fh %{9&%3’9%‘3”}’%0?81 Etcar ?Sxé‘m%dﬁz sm 8.93 [dd, 6p5.9 15
2-yl ] met hyl } - 5 dipgrofyridins32. 3, 0.6 |Hz, 1H), 8.59 (s, 1H), ’ '
met hyl - 2} oxo-1-[3- 8.23 (dd, J = 8.3, 2.4 Hz, 1H), 7.95
(trifluofomet hydarpmemydq -1, 2- - 7.72 (m 4H), 7.57 (d, J = 16|8
g” ngr gp . Z ~ Wﬁﬂynngﬁﬁt%m' boxanide 3113’7',’58((4
1-(3,5.-Di f uor(mﬂmry@&%)phe@@ Ijnx gctly in next step 16
dihydropyridine-3-
carboxamide
\J SM8 | N-Cyclopropyl-1-(3,5- 431.0 | 14
difluorophenyl)-5-iodo-6-
methyl-2-oxo-1,2-dihydro-
pyridine-3-carboxamide
SM9 | N-{[5-(Ethylsuifonylpyridin- | 10.01 (t, J =5.7 Hz, 1H), 8.93 (dd, | 605.9 |15
2-yljmethyl}-5-iodo-6- J=2.3, 0.6 Hz, 1H), 8.59 (s, 1H),
methyl-2-ox0-1-[3- 8.23 (dd, J = 8.3,2.4 Hz, 1H), 7.95
(trifluoromethyDphenyl]-1,2- | - 7.72 (m, 4H), 7.57 (d, J = 16.8
dihydropyridine-3- Hz, 18), 4.72 (4, 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-
yllmethyl}-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




{[5-(ethylsul fonyl)pyridin-2 yl]nethyl}-5-iodo-6-nethyl -
2- 0x0- 1, 2-di hydr opyri di ne- 3- carboxam de SMLI 1- (3, 5-Di chl orophenyl) - N-

Used di next step 17 { [5-(ethylsulfonyl)pyri t hyl
- 5- Iodo{ngﬁolomdsﬁu 2- 0x0- 1, 2-di hydr opyri di ne-3- car boxgﬁlqég‘z‘aﬂx%%/ 098684
PCT/ SE2006/ 000328 68 SML2 5- I odo- N- ngt hyl - 2- oxo- 1-[ 3- 423.1 18

(trifluoromethyl)phenyl]-1,2 dihydrodfridine-3- carboxani de SML3

1- (3, 5-Di chorophenyl )-5- Used directly in next step 19
i odo- N, 6=dinet hyl - 2- oxo-1, 2 di hydropyridine-3- carboxan de SM4

1- (3, 5- EﬁMlaor%Eﬂﬁ@rN-lﬂ)&twlfkoxw"sé& irectly in next step 20 423.1 |18

(1Hi m dazol -4 eth % t hyl - 2-oxo- 1, 2- di hydropyri di ne- 3-
car boxam de U,\@éﬁ%r@g&@'@% g?lo heényl )-5- Used directly in|next gtep 21
i odo- 6- het hyl |-dihydZopyradupns! i n- 4-yl et hyl ) - 2- oxo- 1, 2-di hydrogyri di nfe- 3-

car boxanm de

N

carboxamide

SM13 | 1-(3,5-Dichlorophenyl}-5- Used directly in next step 19
1odo-N,6-dimethyl-2-ox0-1,2-
dihydropyridine-3-

carboxamide

SM14  1-(3,5-Difluorophenyl)-N-[2- | Used directly in next step 20
(1H-imidazol-4-yl)ethyl}-5-
iodo-6-methyl-2-oxo0-1,2-
dihydropyridine-3-

carboxamide

SM15 | 1-(3,5-Difluorophenyl)-5- Used directly in next step 21
iodo-6-methyl-N-(2- '
morphoelin-4-ylethyl)-2-oxo-
1,2-dihydropyridine-3-

carboxamide

SM16 | 1-(3,5-Difluorophenyl)-5- Used directly in next step 22
iodo-N,6-dimethyl-2-oxo0-1,2-
dihydropyridine-3-

carboxamide

SM17 | 5-Todo-6-methyl-N-[(3- 9.75 (t, /~5.9 Hz, 1H), 8.58 (s, 1H), | 518.0 | 23
methylisoxazol-5-yl)methyl]- | 7.93-7.87 (m, 2H), 7.82 (t, /=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, J=6.0 Hz,
3-carboxamide 2H), 2.21 (s, 31), 2.17 (s, 3H)




SML6 1-(3,5-Di fluorophenyl)-5- Used directly in next step 22

“i odo- N, 6-di met hyI 2-0x0-1, 2 di hydropyridi ne-3- carboxam de SML7
5-10do- 6-neth (3- 9.75 (t, J=5.9 Hz, I11-1),8.58(s, 111), 518.0 23
.met hyl i so‘k’9228‘3/f‘§8§?ﬁ)rret hyl]- 7.93-7.87 (m 2H), 7.82 (tPCUSE2086/000328
2-0xo0-1-[3-(trifluoronethyl)- Hz, 1H), 7.73 (d, J=7.8 Hz, 1H),
phenyl]-1, 2-di hydropyridine- 6.15 (s, 8¥#), 4.57 (d, J=6.0 Hz,
3-carboxam de 2H), 2.21 (s, 3H), 2.17 (s, 3H) WD 2006/ 098684

PCT/ SE2006/ 000328 69 SML8 N-[3- (I H I m dazol-1- Used directly in next step
25 yl) pi opylg { 3300 fnidRidML  2- 0X O Used|ddretfiy nfﬂes&% thyly- 25
phenyl ] -1, 2-di hydr opyri di ne- 3-carboxam de SML9 5-1 odo- 6- net hyl - 2- oko- N-[ 3-

Used directly i iiDaepillStiegodenethy 1) 2, 32t ri azol - 1-yl ) propyl 1-1-[3
(trifluororreth/) n driopyri di ne- 3- car boxam de HM20
N[ (1- Hydr oxycy cI%%ﬁo% 4T&a%g%13{hgprectly I n next step 27

met hyl ] - - i odo ﬁhaM]hyﬂ»dﬂl}dx@yhd[n’é-(t rifluoronethyl)-
phenyl ] -1, 2-di 1§dr&% i dj ne- 3-carboxam de SM21 5-1odo- N (2-nmet hoxyget hyl) -
Used directly i a@l‘i@p 29 6- met|hyl - 2- oxo-1-[ 3

SM19 | 5-Iodo-6-methyl-2-0x0-N-[3- | Used directly in next step . 26
(1H-1,2,3-triazol-1-y1)-
propyl]-1-[3-
(triflnoromethyl)phenyl]-1,2-
dihydropyridine-3-

carboxamide

SM20 | N-[(1-Hydroxycyclopropyl)- | Used directly in next step [ 27
methyl]-5-iodo-6-methyl-2-
oxo-1-[3-(trifluoromethyl)-
phenyl]-1,2-diydropyridine-

3-carboxamide

SM21 | 5-Jodo-N-(2-methoxyethyl)- | Used directly in next step 29
6-methyl-2-oxo-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-oxo-1-[3-
(trifluoromethylphenyl]-1,2-
dihydropyridine-3-

carboxamide




(trifluoromethyl)phenyl]-1,2- dihydropyridine-3- carboxam de SM22
N-(2- Fwdroxy 2- Used directly in next step 30, 62 nethylpropyl) 5-i10do-6
nmet hyl - @@?5 (trifluoromethyl)phenyl]-1, 2- dlhy ridine- 3-

car boxam de 06/ 098684 PCT/ SE2006/ 000328 70 SI\/123 %2%?’8908%%/ 2- Used
directly in next step 39, 41 nethélpropyl) 5-i odo- 6 net hyl - 2- oxo- 1-[ 3-
(trifluoronethyl)phenyl]-1,2- dihy8ropyridine-3- carboxanide SMe4
5-10do- N, 6-di et hyl - 2-oxo- Used directly in next step 40, 42,
1-[3=(trifluoronethyl)- 43,61, _phenyl]-1, 2-di hydropyridi ne- 64, 69

3- carDE3RE-Byemxs-2f ( 4- c,yanophUsqd Jiaily imydc} stegd7. 0 44 45, 39,41
i i opy | FOERABPIPGP: ¢ 51 2. acid 53 54, 55,56 Sveb|
5-[ 4-Cyar@mhgﬂ¥j¢ﬁy1t}nyl] Usied directly in next step 46
2-oxo-1-13 (t(rltflruloIolxrllje%gycl))g%EﬂTyl} )1 2- '
dihydropyridine-3-
carboxamide
SM24 | 5-Iodo-N,6-dimethyl-2-0x0- | Used directly in next step 40,42,
1-[3-(trifluoromethyl)- 43,61,
phenyl]-1,2-dihydropyridine- 64, 69
3-carboxamide B
SM25 | 5-[(4-Cyanophenyl)sulfinyl]- 447.0 | 44, 45,
6-methyl-2-ox0-1-[3- o | aras,
(trifluoromethyl)phenyl]-1,2- 49, 50,
dihydropyridine-3-carboxylic 51,52,
acid 53, 54,
55, 56
SM26 | 5-[(4-CyanophenyDsulfinyl]- | 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, J=5.9 Hz, 1H), 8.58 (s, 1H), | 543.9 |63 o
cyclopropylisoxazol-5- 7.93-7.87 (m, 2H), 7.82 (1, 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, J=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)




_phenyl ]-1, 2-di hydropyri di ne- 3-carboxylic acid SM27 5-1o0do-6-methyl-N-[(3-
9.73 (t J=5.9 Hz, 1H), 8.58 (s, 1H), 543.9 63 cycl opropylisoxazol -5-

7.93-7.8 7.82 (t, J=7.8 yl)nethyl]-2-o0xo0-1-[ 11), 7.72
(d, J= L é”‘é«z%“’ﬁ%ﬁs“ (trifluoronethyl)phenyl]-1,2- 6.04 ‘?%T’ Eﬁ‘-’ﬂ“’“‘}/ﬁ;?&

J=6.0 Hz, dihydropyridine-3- 2H), 2. 21 (s, 3H) 1.98-1.90 (m carboxam de
1H), O. 99- 0. 92 (m 2H), 0.76-0.67 (m7BH WD 2006/ 098684 PCT/ SE2006/ 000329
71 SM28 NMN4- (Cycl onropyl sul fonyl ) benzyl ]-5-i odo- 6- net hyl - 2- oxo- |
-13-(trifluoronethyl)phenyll- 1,2-di hydropyridine-3-carboxan de The title
conpound SMa8 pr epar ed u5| ng a procedure anal ogous to t hat descrl bed for
SML.. 5! .

(3H, n,), "- -3 L 4 2 4 - K - 28 > . ?
Hz); 4.64 g@u_g mq_adlﬁe-z-@axaﬁadez (1H m) 2.31 (3H s) 1.32 (2H, m;
1.01 2H ;. APCI-Ms mfz: 617 [MH]. o0 Exanple 87 6-Methyl-N

[4-( met h§rh§ Gitle spRppowd wasRrEPared Bieg B Pyosediie pualagons to that described for SMI.
(trlfluon etk bp&]n ] ? 3G _};é{f d

Tri buf yl (pheny 365 glgngr?g& ,igyﬁn;gyﬁégomﬁ) | g @?ﬁr@ %Z?WFI tN-I[4-
(et hyl salg By 7 berny (3, ih)QX@OIEI-ISd,(Jt’WS He)y arseneHhy, DsohEay, 1214211 2; fh)hydr opyri
dine-3 i &éﬁyamdegﬁlr\/g &é% 1 mol) were dissolved in DMVF (3 nl).
Bis(tri- 31 Illégﬁ e plaq)ll @97(50 ng, 0.1 mmol) was added and the

m xture d ng argon through the solution, whereupon it was
heat ed i%ﬁgﬁ%ﬁS%@ﬁ@gﬁto 150 C for 45 mnutes. The reaction m xture
was filtered and then directly applied to preparative HPLC. The
appropriate fractions were pooled and freeze-dried to provide the

‘10  Example 87
6-Methyl-N-[4-(methvlsulfonyl)benzyl]-2-0x0-5-(phenvylthio)-1-[3-

(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
Tributyl(phenyithio)stannane (400 mg, 1 mmol) and 5-iodo-6-methyl-N-[4-
(methylsulfonyl)benzyl]-2-oxo-1-[3~(irifluoromethyl)phenyl]-1,2~dihydropyridine-3--
15 carboxamide (SM1, 590 mg, 1 mmol) were dissolved in DMF (3 ml). Bis(tri-z-
butylphosphine)palladivm (50 mg, 0.1 mmool) 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 ﬁeeze-dﬁed to provide the

20 title compound as a white solid (480 mg).

— TH-NMR (DMSO-dq): 5 9.81 (t, J= 6.1 Hz, 1K), 8.36 (s, 1K), 8.04 (s, 1H), 7.97 - 7.76 (Iﬁ,

5H), 7.53 (d, /= 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 1.

25

Example 88
6-Methyl-N-[4-(methylsulfonyhbenzyl]-2-0x0-5-(phenylsulfinyl)-1-[3-
(trifluoromethyl)phenyl]-1.2-dihydropyridine-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



20 title conmpound as a white solid (480 ng). 'H NVR (DVBO-d6): 8 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 - 7.17 (m 5H), 4.57 (d, J= 6.2 17 (s, 3H),
2.20 (s% . ’92?%4\/5 mz: 572.9 [M#1l. 25 Exanple ghCrrsEblbinitss

6- Met hyl - N-[ 4- (et hyl sul f onyl ) benzyl | - 2- oxo- 5- (phen | sul fnyl -1-13-

(trifl uororret hyl ) phenyl | -1, 2-di hydr op¥ri di ne- 3- car boxami de

6- Met hyl = N- [ 4- ( et hyl sulfonyl)benzyl] 2- 0x0- 5- (phenylthio)-1-[3 30

(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3- car boxam de (Exanple 87, 60
mg, 0. Iwatem@Im)]) smasladdedi The nﬁrﬁmdaﬁsesti(r@&am@ °Ooldnizhn 4) seasrtidporiinedf i n

met hanol (10 mnl) ared WO, 2006/ 098684 PCT/ SE2006/ 000328 72 water (2 m) was
added. SPARTHpstiodrte (Wl tias addpdaand &y ixg émﬁgh:tred mrﬁé@éﬁ@ %ort.on of

sodi um ) t or 4h at 60
C mher‘g%%@%tﬁvmé/a%% ((:%ng %13@[5? ﬁﬁggeéi] %ﬁ%ﬁ;@i}:@ ?éjd%t@%ﬁ Silica and
evapor qiatadyellﬂibve)ﬂyneméuey\ehsl avjeztddyto peepadtiee mcs Ci‘h;: ep;ﬁreﬂnite) fipctiopar at i ve

HPLC. The a te f tions ool ed .and freeze-dri ed to provide
the &t (Y8 COMpOMaee e B (0 FRIROUndrs AHICOREDUBE: S o' 66 (1,
3—59’!=12N1vﬂ1ﬂ ( a7 3hiy, 63-444
(m 2H), 15?1\5‘@04 8196@? 3=85m2’ﬂ}?¢>84%sjn12278 589(}9] %nm fo Exanpl e
89 6- l\/elt3ﬁlp 46%?&4@%2}1%33154(ﬁoﬁﬁl?@ér\i&,\ﬁﬁ)s2 0X0- 5- (phenyl sul fonyl )-1-[ 3-
(trifl uor orret hyI )ghen | 1 +1 2- di hydr opyri di ne- 3- car boxam de

6- I\/Eth nyI)benzyI] 2- 0X0- 5- (phenyl thi o) - 1-[ 3-

(trifl uororret hyI )phenyl ]-1, 2-di hydr opyri di ne- 3-car boxam de (Exanple 87, 70
ng, 0.12 15 mmol) was dissolved in acetic acid (5 m). Hydrogen peroxide™(3
M of 3DYeppdsgdion in water) was added and the m xture was stirred at 60 C

overni ght. The reaction m Xxtu
g 6-Methyl-N-[4- (meﬂ1v15u1fonv1)benzvl'{-2—oxo 5-(phenvlsulfonyl-1-[3-

(trifluoromethyDphenyll-1.2-dihydropyridine-3-carboxamide
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-(phenylthio)-1-[3-
(trifluoromethylphenyl]-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
dxrectly purified using semi-preparative HPLC. The appropriate fractions were pooled and
freezc dried to provide the title compound as a white solid (74 mg).
H-NMR (DMSO-dg): 6 9.62 (t, /= 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

25 (trifluoromethylphenyi]-1.2-dihvdropyridine-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-Todo-6-methyl-V-[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



directly purified using sem -preparative HPLC. The appropriate fractions
were pooled and freeze-dried to provide the title conpound as a white

solid (7 NI\/R(DI\/ISOdG) 8 9.62 (t, J=6.1 Hz H) ,
.8.01 - ﬂg?%%’“’w 4.59 20 (d, J= 6.1 Hz, 2H), 3. 17P€%fSE@P&/000é2822 (s,
31-1); APC - M5 rﬂz 604. 9 [ MH] Exanple 90 6- Met hyl -5- (et hyl sul frvl) - N-f
4- (net hyl sul fonyl ) benzyl | -2-oxo- |-f 37325

(trifluoromethyl)phenyll-1,2-di hydropyri di ne-3-carboxam de Tri butyl stannyl
chloride (334 ng, I mmol) and sodiumnethylthiolate (70 ng, 1 mol) were
m xed andlegeised byl bivblmgetrgon thravgh ti2dintioh, wherapghit wad heatéemct mpowavet ur e
was filtered [0 short colum_of silica. The filtrate was evaporated
and t he r%vgp&g,i% @gq; 43égmppps ee@onglxmre was filtered and then directly applied

5- 1 odo- 6 Eﬁqﬁ-{rqth

(trifluoro thy phenyl ] Q%gﬁ%:pﬁﬁ’%?f%%@ﬁ} rép 91% %?(%i’] %Qe Ewaf@ﬁ%d

mol ) an05~rrbtls/( M[4~(mdﬂmlyﬂfdmg§b¢nzyﬂ)ia@dth;dthmrb}:(~5ﬁoﬂq3 0.1 mml) wer e added
and the xpure 8 PCT/ SE20Q6/ 328, 73 degassed by, bubblin
argon % hr %%ﬁﬁ’qlﬁ‘?ﬁﬁ Eaﬂ'ﬁ’ 5% O@Xﬁ@é‘iee‘%? a}anfg'W Qﬂ%@’y ovengto
150 C forméﬁTﬂ]s&bﬁtﬁ'&l v&@%uf@@@h%pmbr%%w@t‘éﬁsoﬁahbﬁserm :ﬁstﬁymsn directly
applied to preparative HPLC. The appropriate fractions were pool ed and

evapor at €@UrPHR (Séfmg)rQ;bglmol) and sodium penodate (7 0 mg, 0.3 mmol) were mixed in

(o1 orretie PR DM F DAY bl ot ST REPCC Gt « o

sol i d (3%#heré@pbn ltmssco@wdgefﬂt@ded \tmugwd @oetrt@mim bpsilisihriesusdthteg AROr ati ons.
The nethylthio conmpound (51 , 0.1 nmmol) and sodi um periodate (70 ng, 0.3

oL Owe rESIH SRS %thBGWétt%am’Pr YBH?H: ARe 2ppreRate fraptonsyrese pedediandrhe
mi xt ure \we%zéaheaf%dpr%dé%e%tfévc%wo%&asa%ﬁé @&@O@%ﬂeg)ms cool ed, filtered

t hr ough 3 short col'umm of |1 ca“and evaporate 10 resi due was

subj ect ed B VS GPEBEXde):d HPIZ(I, JHel qup?tﬂpt&?&t(d S +dA Hor)we.10¢ -fasl(ed and

(VB0 oy S8 ¢ /8351 Ay 4 3 © E@Wﬁﬁfﬁ? @A, 2538 L4278 - %o
(m 6|'|)1€H]§>5.08<ds 1052 B3k, 1.2k, . 63 - 458(m 2H), 3.17 (s, 3H) 2.78
(s, 1.410, 2.77 (s,

15 APCI-MS m/z: 527.3 [MH ].

Example 91
6-Methyi-5-(methvisulfonyl)-N-[4-(methvlsulfonvDbenzyll-2-0xo0-1-[3-

(trifluoromethyl)phenyl]-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 (Exarple 90, 51 mg, 0.1

mimol) 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-dg): 8 9.63 (t, J=6.1 Hz, 1H), 8.78 (s, 1H), 8.01 - 7.76 (m, 6H), 7.54 (d,

J=18.4 Hz, 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.



1.6H), 2.08 (s, 1.4%0, 2.08 (s, 1.6H); is APCI-M5 mz: 527.3 [ MH}].
Exanpl e 91 6- Met hyl - 5- (et hyl sul fonyl )-N-[ 4-(net hyl sul f onyl
benzyl |y
(trifluor onﬁg‘f)phenw | -1, 2-di hydropyr i di ne- 3- car boxam q&- 90328
6- Met hyl - 5- (et hyl sul fnmyl ) - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo-1-[ 3
(trifluoronethyl)phenyl]-l,2-dihydrdbgridine-3-carboxanide (Exanple 90, 51
ng, 0.1 nmol) was dissolved in acetic acid (5 m). Hydrogen peroxide (3 n
of 35% solution in water) was added and the m xture was stirred at 60 C
overnlﬁhg;mEEZreactlon nlxture was directly purified usi ng

! %ﬁbﬂraCt'ﬁ ere pool ed and 25

npouaric—asS - -solid (32 rrg) "H NVR
i He-3 BadtBxhsidelH) . 8 01 - 7.76 (m 6H),
7.54 ( 2 d, J= 6.1 Hz, 2H), 3.29 (s, H) 3.17 (s,
3H), 2738 tl(c1§ coglplwnd \Amrewseq#ﬂ%ng mzﬁcgdlfrﬁ/mqlogqn@@@@svl@%w

PCT/ SE%Q(%IE{% Q328 74 Exanple 92
5- (I§enzy 54 fyl ) - 6- net hyl - N-i 4- (et hyl sul f onyl ) benzyl | - 2- oxo-1 - 13-
(trifl dHNNR @NBPREMA 9.73 (127 ey HeolF)) BSD(é,-B= ¢ ArHiin i &) 1186 - TIHE (it | e

conmpou du us .t S ed for

Eanpl &07-56 P - ety 1 & 89 G5 4D, 190 @5 Bolrtaaffh 49 E0i0n - 4 4 °

Hz,lH) /4. D 16M3. 3 1536&5 741-719(m
%18 9;@ 40@(()& 1{1@1 183)134) H)7 ( Ol I§)—1%4Q5HZF3H)24 18 4.00 (m 1M,

3 18 (sxpcﬁl:})qsnyz%bg(asm ®H), 1 54 (s 1.5H); APCI-Ms mfz: 603.4 [|\/|11+]

10 Exanple 93 5-(Eth Iy sulfinyl)-6-nmethyl-N-r4-(nmeth |Is~ ulfon |

benzyl 1- 2- oxo-1-L

(trifl uﬁgiraglnﬁat&yl ) phenyl | -1, 2-di hydr opyri di ne- 3- car boxam de

5-(Ethvlsulfiny])-6-methvl-N-[4-{methvlsulfonyDbenzyl]-2-oxo-1-[3-
{trifluoromethylphenvl]-1.2-dihvdropyridine-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=8.4Hz, 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
Meih 13-_ 2-methyl-5-({{4-(methylsulfonyDbenzyilamino} cartbonyh-6-oxo-1-[3-

(trifluoromethyl)phenyl]-1.6-dihydropyridin-3-yl}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, /= 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);
APCIL-MS m/z: 599.1 [MH ].

30



‘The title conpound was prepared using a procedure anal ogous to that
described for 15 Exanple 90. "H-NMR (DMSO-d6): S 9.77 (t, J= 6.1 Hz, 1H),
8.69 (s, %w gy - 7.74 (m 611), 7.55 (d, J= 8.4 Hz, 2H), 4.63 - 4.57
(m 2i1), 73 9?%, 311), 3.06 - 2.79 (m 2H), 2.07 (s, POHEG/WOE?S s,
1.5H), 1.15 (t, J= 7.3 Hz, 31-1); APCI-M5 mfz: 541.3 [MH]. 20 Exanple 94
Met hyl 3- (1 2-net hyl -5-({14-(nmeth is y)bétdzvl | am no}car bonyl -6-o0xo0-1-[3-
(trifluoromethyl)phenyll-1,6-di hydropyridin-3-yl} sulfnyl)propanoate The
title conpound was prepared using a procedure anal ogous to that described
for 25 g&m@%o. "HNVR (DMSO-d6): S 9.76 (t, J= 6.1 Hz, 1H), 8.68 (s,
0.511), 8:6 Oitd) 7. 98, - 1 1),. 7.55 8.3 Hz, 2H),
4.63 - 4. éélgh Spalopr E ot = A "’&"-'-- gHp2-0x0-243: 3.01 (m 5H),
2. 84 - 2. @AfldarometllpRend§- 1 3-diHldnyiRels Mo i £11q999- 1 [MH]. 30 WO
2006/ 098684 PCT/ SE2006/ 0003: _ anpl e

5- ( Cvcl ohEI&/MHEs fomuapng wes pespripd-using/a fraendhyd saldgonsio)thetrdeyd)bed foxo 1 (3
(trif Isuor%djgb@_phenvl | -1, 2-di hydropvri di ne- 3-carboxam de The title
conpound was prepared using a procedure anal ogous to that described for s

Exanpl e 98-NMR (B 85D (t, S 96,7 HA 1 1), K661 1% 3. , , 8.06
anpl e RVRIJ@NHCB 857p:(1 7, 1H) ‘826_‘298’ %H% 850(?1)75%7%%%,}(%7%@’

- 7.75 785 (d, 1= 8.1 Hz, 2 . . ,
3H), 2. gs? = @2_1'? By 2?’:51 4-%15‘-,5%1%811‘1@@3,-1%(%%% 20% -.2.68 (ro, {H), 246)(s, 3H)6BIS - 1 57
(in. 2H),1.40 &R, 411198 - 1187 AL APSH - Mooz app95- 1 [MH] . 10

APCI-MS m/z: 595.1 [MH .
“\_/, Io

Example 96
5-{Cyclopropylsulfony)-N-[4-( cyclopropylsulfonyl)benzyl]-6-methyi-2-0x0-1-[3~

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

15 a) Sodium cyclopropanesulfinate

The subtitle compound was obtained as a white solid, starting from cyclbpropanesulfonyl
chloride, using an analogous synthetic procedure to that described in Helvetica Chimica
Acta, vol. 86 (2003), 65-81.
1
H NMR (CD;OD): 5 1.87 (1H, tt, J 8.2, 5.0 Hz); 0.75 (2H, m; 0.61 (2H, m).
20

_ N b) 5-(Cyclopropylsulfonyl)-N-[4-(cyclopropylsulfonyl)benzyl]-6-methyl-2-oxo-1 13-

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

A mixture of N-[4-(cyclopropylsulfonyl)benzyl]-5-iodo-6-methyl-2-0x0-1-[3-
(trifluoromethyhphenyl]-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 (12 mg, 7 %).



Exanpl e 96 5-(Cvcl opropyl sul fonvl j4-(c clopropyl sul fonvl)benzvll -6-nethyl

2 oxo 1 13 (trifluoronethvl)phenvll-1 2-di hvdropyridine-3-carboxamde is a
Sodi umvey ebosprgEeanesul fi nate The subtitl e conpound wascHBbREzES @ White
solid, starting from cycl opropanesul fonyl chloride, using an anal ogous :
synthetic procedure to that descri beg in Helvetica Chimca Acta, vol. 86
(2003), 65-8 1. 1H NWR (CD30D): 6 1. 6/ (1H, if, J 8.2, 5.0 Hz); 0.75 (2H,

m 0.61 (2H, nm). 20 b) 5-(Cvclopropyl sul fonvl)-N F4-(evcl opropyl sul fon

| ') benzyl | - 6- rrethél -2-0x0 1 13 (trifluoronethvl)phenyll-1

2- di hydﬁaﬁméﬁla kb%ﬁmﬁﬁmmw@m%%@,@) 7.90 - 7.76 (4H, m); 753 (15, s);
N-[4(c cI Isulfonl)benz ] -5-.i odo-
(trifi AT 5.3 M 44 LTS G WA 409 §0 ems 260 G 342 (BHerB); 180, 4

0.29 2 9 / di
cycl oprqopanesm)fc?gg?eﬁ(ﬁg(uo@@ﬁ éjg 1.8 g@%’nﬁ)@% %ngl %’?ﬁois;) :31231 DMVF (2 m) was

stirreARCI-M8Gn/e: $99.4 v ]The reaction mixture was cool ed and partitioned
bet ween et hyl acetate and wat er. The organi c |l ayer was washed w th 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 (12ng, 7% . WD 2006/ 098684 PCT/ SE20061000328 76 1H NWR

CDC13 : H 7.90 - 7.76 (4H, 7.53
ElH S)H),—%ﬁzw'lm#—?%!mﬁ i astdsgliidhba, dS)J80Hz) 46(9(2Hmrr)

2. 60 ( THe angay vResEurhdrNemyophil Eldstase ZHNB)punﬁecBﬁom?sblmﬁrmal&oaﬁ’mﬁ gl m; 1.02
Egzjgnc rk?é&“éﬂE% %?hs T eégs alzé%;%@ Wﬁ‘l”éﬁy Néﬁ??ﬁl;%gl I"\II%%‘%%QQ@JG@ g\lE)St Sﬁ?rﬂ ed
1;3[ 3312 %()lsl'ﬂ/l(s@aifgi %%WGAC)Hmm&R% cl&l%ﬁﬂg INacD, b 85 b adatd 76
30% glycerol at -20 °C. The protease substrate used was Elastase Substrate V Fluorogenic,
MeOSuc-AAPV-AMC (Calbiochem art. 324740; Ref. Castillo, M.J. et al., 1979, Anal.
Biochem. 99, 53-64). The subsirate 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 flai-bottom plates (Greiner 655076), 1 pL 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 selution (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 Xlfit curve fitting using model 205.

When tested in the above screen, the compounds of the Exarnples gave IC5q values for

inhibition of human neutrophil elastase activity of less than 30 pM (micromolar),
indicating that the compounds of the invention are expected to possess useful therapeutic

30 properties. Specimen results are shown in the following Table:



210 50 nM sodi um acetate (NaOAc), 200 mM sodiumchloride (NaCl), pH 5.5 with
added 30% gl ycerol at -20 C. The protease substrate used was El astase
Subst r at ewélFb(H@%&gem c, MeCSuc- AAPV- AMC (Cal bi ochem art. 324740; Ref.
.Castillo , 1979, Anal. Biochem 99, 53-64) PCTHE2M6I061328t e Was
stored in dinethyl sul phoxide (DVBO) at -20 T. The assay additions were as
foll ows: Test compounds and controls w@fe added to black 96 1s well
flat-bottomplates (G einer 655076), 1 L in 100% DVSO, foll owed by 30 L HNE
in assay buffer with 0.01% Triton (trade mark) X-100 detergent. The assay
buffer constitution was: 100 mM Tri s(hydroxynet hyl ) am nonet hane (TRI'S) (pH
7.5) and 5p8—M-NaG—Fhe—enzyre—and—the—conpounds were incubated at room
tenperaturg for éoﬁ%p g ? Then I8Ribitiomof $unabNdubrophit Bfastidé f was added.
ate or 3

The assay Was incu 0 20 m nutes amitRaPIdeRRgrature. The
concentrat|ons oh EQEE qzyne gnd substrate duri He—TTrubatiomrwere 1.7
nM and 100.-M—reSpeciively e _assay was then ped by adding 60 | stop
sol ution (140 nwﬁamﬁﬁb@9a0|d 200 nNIsodlunlnon@g@ioroacetate, 60 my
sodi um acefate, pH 4 ruuureabeuce was—heasuretd—of—a—YWaH-ace—314264 Vi ct or
2 instrunkent_at §@Wﬁ¢ﬁ&s ditation 380 nm_©H098i on 460 nm |C50|val ues
wer e determ ned Eggnggggg XIflt curve fitting q@bﬂg nodel 205. Whenjtested
i n the abope—streer—t+he—conpaunds—ef—the—bExanples—gave 1 C50 values|for

i nhi bi tion| of huﬁﬁﬁmﬁéﬁﬁrophll el ast ase act|V|t&04ﬁ “l'ess than 30 M

(mcronolar), indicating that the conmpounds of the rnvention are expected
to possess useful therapeutic 30 properties. Specinen results are shown in
the follow ng Table: WO 2006/ 098684 PCT/ SE2006/ 000328 77 Conpound of

| nhibi tion of Human Neutrophil Elastase 1C50 (mcronolar, Exanple 27

0. 009 Exanmple 49 0.004 Exanple 54 0.0005 Exanple 59 0.014 Exanple 86

0. 045



78 CLAIMS 1. A compound of fornmula (1) 14 R O RZ-WN X-R5 114 R NO
RR5 (I) wherein Rl represents hydrogen or Cl1-C6 al kyl; Wrepresents
S(Omwherein rn represents an integer 0, 1 or 2; 10 Z represents a single
bond, -CH2- or -NR 25-; R14 represents a hydrogen atomor OH or a group
selected fromC -C6 al kyl and a saturated or unsaturated 3- to | O-nenbered
ring systemoptionally conprising at |'®ast one is ri ng het eroat om sel ect ed
fromnitrogen, oxygen and sul phur; each group being optionally substituted
with at | east one substituent selected from phenyl, C -C6 al koxycarbonyl,
hal ogen, C-C4 al kyl, C1-C4 al koxy,s‘ﬁ’\lr, ?Sﬁ NO2, Cl-C3 al kyl substituted by
one or nore F atons, Cl-C3 al koxy A EMiSed by one or nore F atons,
NR12R13, G- -CR30 CONR31R32, CHO C2-C4 al kanoyl, S(O pR33 and OSO02R34; 20
R12 and R13 independently represent H, Cl-C6 al kyl, fornyl or C2-C6

al kanoyl ; lor A ¢edmepandwp formmi2@®I3 t oget her represents a 5 to 7 nenbered
azacyclic ring optionally incorporating one further heteroatom sel ected
fromO, S and NR26; 79 R30 represents H O -C3 alkyl, Si(CH3)3 or phenyl;
33 and ]2 34 R independently, represent H%r & -C3 alkyl; said al kyl being
optionally R

wherein

R1 represents hydrogen or C1-Cg alkyl;

W represents S(O), wherein m represents an integer 0, 1 or 2;
10

25
Z vepresents a single bond, —CHy— or -NR' "~

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

i5  ring heteroatom selected from nitrogen, oxygen and sulphur; each group being optionally
substituted with at least one.substitnent selected from phenyl, C{-Cg alkoxycarbonyl,
halogen, C1-Cq alkyl, C1-Cy4 alkoxy, CN, OH, NOg, Cl-C3 alkyl substituted by one or

12_13 30
more F atoms, C1-C3 alkoxy substituted by one or more F atoms, NR R -, C=CR"",

: 33 14
coNR®'R*?, CHO, C,-C; alkanoyl, S(O),R " and OSOR ™ ;

20

‘Rn and R13 independently represent H, C;-Cg alkyl, formyl or C-Cg alkanoyl; or

the group —Nlﬁ{nR:[3 together represents a 5 to 7 membered azacyclic ring optionally

.

26
incorporating one further heteroatom selected from O, 8 apd NR™;



5 substituted by one or nore F atons; R represents Hor F, R3 represents
phenyl or a five- or six-nenbered heteroaromatic ring containing 1 to 3 10
het.er oat ons i ndependently selected fromO, S and N, said ring being
optionally substituted wth at |east one substituent selected from

hal ogen, CI -C6 al kyl, cyan, Cl1-C6 al koxy, nitro, nethylcarbonyl, NR35R36
Cl-C3 al kyl substituted by one or nor ¢/ atons or Cl-C3 al koxy substituted
by one or nore F atons; As R35 and R36 i ndependently represent Hor C-C3
al kyl; said alkyl being optionally further substituted by one or nore F
atons; R4 represents hydrogen or Cl1-C6 al kyl optionally substituted wth at
| east one substituent sel ected fromfluoro, hydroxyl and C 1-C6 al koxy; 20
X represents %ln b Cl- C6 al kyl ene-Y-, wherein
Y represents a.%P ?ﬂsgbﬁﬁ(gﬁ§§g%§“§ﬁahlgﬁﬁaﬁdbr S(OW and said al kyl ene
being optionally further substituted by OH hal ogen, CN, NR37R38, O -C3

al koxy, CCNR39R4O SOZR 41 and SO2NR42R43 25 or R4 and X are joi ned

together suchgthaly )}:Q:HH’erﬁN Oéréstefn%)ﬂ%ﬁ ?%%R%F%ﬁﬁtggcgﬁbén% Bptidhall§moer ed

azacyclic ring optlonall I ncorp ing o oat sel eCted

from 80; Osubgitanrd thiRhd or BRéIF atdhgs; bei ng optional |y substituted by Cl-C6
al kyl or NR45R46; said alkyl being optionally further substituted by OH

either RS represents a nonocyclic ring systemselected from s i) phenoxy,
ii) phenyl, iig) a 5- or 6-menbered heteroaromatic ring conprising at |east
one ring het eRoEPEFeNEd @chied from nitrogen, oxygen and sul phur, iv) a.
saturated or partially unsaturated C3-C6 hydrocarbyl ring, or 10 v) a
saturated or partially unsaturated 4- to 7-nenbered heterocyclic ring

conprising at R3 represents pheny! or a five- or six-membered heteroaromatic ring containing 1 to 3
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, C{-Cg alkoxy,
nitro, methylcarbonyl, NR35R36, Cy~Cj alkyl substituted by one or more F atoms or Cy-Cj

alkoxy substituted by one or more F atoms;

15 R35 and R36 independently represent H or Cy-Cj alkyl; said alkyl being optionally

further substituted by one or more F atoras;

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

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

20

. 24 .
X represents a single bond, O, NR™ 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

37_38 3940 41
further substituted by OH, halogen, CN,NR™ 'R, C;-Cs alkoxy, CONR "R, SOzR
4
and SOgNR42R ?,

25
: ) '
or R® and X are joined together such that the gronp -NR'X together represents a 5 to

7 membered azacyclic ring optionally incarporating 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 group, or R5 represents a bicyclic ring systemin which the two
rings are independently 15 selected fromthe nonocyclic ring systens
defined inii), iii), iv) and v) above, wherein the two rings are either
fused together, bonded directly to onegoanot her or are separated from one
anot her by a linker group selected fromoxygen, S(Ot or Cl-C6 al kyl ene
optionally conprising one or nore internal or term nal heteroatons

sel ected from oxyggn, sulphur and NR27 and being opti onallﬁg stituted by
at | east ofteScnds t 1sakd ringbaing eplidnabiyrsuttingett x| -Coakityl antfRCIR Cosad koxy,

t he nonocyclic or bicyclic ring system being optionally substituted by at

| east one 3kvlsing qienalbefuabeedbsiipddrfdn, CN, OH, C-C6 alkyl, C-Cs

al koxy, halogen, NR 47 R 48 NO2, OS02R49, C02R50, C(=NH)NH2, C(O) NR51RS2,
C(S) NR53R54 SC(=NH) NH2, 25 NR55C(=NH) NH2, S(O "R21, SO02NR56R57 Cl - C3 al koxy
substitut ed byuRPR QEyERNA FinoRlQER: AfslsSlentRi@kddbomubst i tuted by SO2R58
or by one or nore F atons; said Cl-Cb6 al’kyl being optionally further
substituted wlidaory, | east one substituent selected fromcyan, hydroxyl,
Cl-Co al koxg, Cl-Co6 al kyl thio and-C(O NR22R23; 81 or R5 nay al so represent
H. Rep rephbsB¥®¥lhydrogen, O -0C6 alkyl, Cl-C6 al kyl carbonyl or 5 Cl-C6

al koxycar bpnyl & Lo s I ; oal kyl ;
sai d al kyl ggrégy%%gﬁeﬁ@%&ag@ %%%ﬁﬁg??%%?%ﬁgﬁ%t% tt%%r@u%etrig%‘iﬁ%]ed by one
or nore subst $electad frem sstogenetkyzemashbetplant | y from OH, CN, d -C3 al koxy and
CONR59R60; 10 R37 and R33 independently represent H Cl-C6 al kyl, fornyl or
C2- C6 al kaitdy# saturiedl of partimdB upradapied danfes Wydreqard sing. . C1- 6 al kyl ,

formyl, C2-C6 al kanqyl, S(0O gR61 or S02NR62R63;,.sai d al.kyl roup .bein
A Y R e L b B TR A TR B A e S

CONRoarao: . Ritkad e 1 nbUASRSRYARLLY sEEPESEENS(S), a6 NP Bbfikbin U 1Y SR

of the ring carbon atoms may be optionally replaced by a carbonyl group,

or RS represents a bicyclic ring system in which the two rings are independently
15 selected f.rom the monocyclic fing systems defined in ii), 1ii), 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 Cy-Cg alkylene optionally
comprising one or more internal or terminal heteroatoms selected fro-m oxygen, sulphur

and NR*’ and being optionally substituted by at least one substituent selected from

20 hydroxyl, oxo and C;-Cg alkoxy,

the monocyelic or bicyclic ring system being optionally substituted by at least one
47 48
substituent selected from oxygen, CN, OH, C-Cg alkyl, C{-Cg alkoxy, halogen, NR "R,

53_54
% co,RY, C(ENHNH,, CONR®'R™, G(SINR™R>, SC(=NH)NH,,

25 NR'SSC(=NH)NH2, S(O)VR21, SOQNR56R57, C;-Cj3 alkoxy substituted by one or more F

4
NOg, OSO,R

atoms and C;-Cy alky! substituted by SOstg‘or by one ot more F atoms; said Cy-Cg alkyl

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

‘ 2223
hydroxyl, C;-Cg alkoxy, C|-Cg alkylthio and -C(O)NR ;



pis O, | or 2; 20 pisO,lor2; r is 0, 1 or 2; tis O, 1 or 2; wsO,1lor2;
vis 0 1or 2; 25 R2, R3, R4, R25, R26, R27, R31, R32, R39, R40 R42
R43, R44, R45, R46, RA9 R50, R51, R52, R53, R4, R55, R56 ,
R57 , RB8 , RS9 , R60 , R62 R63, R64 and R65 each independently represent
hydrogen or Cl-C6 al kyl; 82 or a pharymaceutically acceptable salt thereof.
2. A conpound according to Caiml1, wherein Rl4 represents phenyl
optionally s substituted by one or two substituents independently sel ected
fromCN, F, d, Br, CF3, N2 and C--CH 3. A conpound according to Caiml
or Claim2, wherein Z represents a single bond. to 4. A conpound
according, to anyone of Clains Ito 3, wherein R3 represents a phenyl group

substituted w.t ' hyl substituent. 5. A compound according to
any one of Ov\géilﬁrﬁsﬁﬁétsé!réb%sg@h R5 represents phenyl or pyridinyl

substituted by -S(OVR21 wherein v represents the integer 2. i5 6. A
conpound according to any one of Clains 1 to 5 wherein R5 represents H.

7. A conpoundROTfreh@ksnid Rydrbgend € B dIBAIC AT GlIGildRHongEleCt ed. from
N- Cycl opr opyl - 5-[ P4- met hoxyphen;l/ft)%sul fi n§/l ]6- 6- met hyl - 2- oxo-1-[3 20

(trifluor A A1, 2-di hydr opyri di ne- 3- car boxam de;

2- Oxo- l\jl?[ g@??goll%ogg‘?dr?%&l’q%ﬁ n-1-yl)propyl]-5-(phenyisul ftnyl)-1-[3-
(trifluoronetbyl)phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;

5-[ (4- Bronmophenyl ) sul finyl]-6-nmet hyl - N-[ 4- (et hyl sul fonyl ) benzyl ] -2-o0xo0-1-[
3- (trifl uor oREt keptepahehydrpeeh, 24 didnikirl apyhiCy ael@lgdrsenakylde cycloalkyl

group being optionaily further substituted by one or more substituents selected

independently from OH, CN, C;-Cj3 alkoxy and CONR™ 60;

10

R37 and R38 independently represent H, C;-Cg alkyl, formyl or C3-Cg alkanoyl,

R47 and R48 independently represent H, C{-Cg alkyl, formyl, C2-Cg alkanoyl,

S(O)qR61 orx SOgNRGZRGB; said ajkyl group being optionally further substituted by

15 halogen, CN, C;-C4 alkoxy or CONR64 65;

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

pis0,1or2;
0 qis 0.l or2;
ris0,1 or2;
tis0,lor2;
wis0,1or2;
vis 0, lor2;

25

2 27 31 a2 39 40 42 43 44 45 46 _ 49
2 r2 r* r¥ R rY, & R, R, RV, R R Y, RP, R R,

60 62 _63 _ 64 63
R %L R R, R¥ R% ¥ RY, R RY, R, R R, R™ and R™ each

independently represent hydrogen or C1-Cg alkyl;



25
5-1(2, 4- D met hoxybenzyl ) sul finyl]-6-nethyl-N[4-(nethylsul fonyl)benzyl]-2-0
X0-1-[3- (trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de; 5
-[ (4- Cyanophenyl ) sul finyl]-N-cycl opropyl - 6- net hyl - 2-oxo-1-[3-(trifluoroneth
yl ) phenyl]- 1, 2-di hydropyri di ne-3-car boxam de; 83 ~
N-{[5-(Cyc|opropy|sulfonyl)pyridin-2-y$ﬂnethyl}-2-oxo-5-(pheny|sulfinyI)-l-
[3- (trifluoronethyl)phenyl]-1, 2-di hydropyri di ne-3-car boxam de;
6- Met hyl - 5- (et hyl sul finyl)-N-{
[ 5- (et hyl sul fonyl ) pyri di n-2-yl ] nmet hyl } - 2- oxo- 1-[ 3-
(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3-car boxam de; 5
“FCyC|ODVQQWpﬁ&ﬂdéﬁﬁﬁﬂ$Qﬁy heWiadisubEdmyl ] - 6- met hyl - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl]-1,2-di hydropyridi ne-3-car boxam de;
N- Cycl opr opyl - 5-[ ( 2- met hoxyphenyl ) sul fi nyl ] - 6-net hyl - 2- oxo- 1-[ 3-
t ifIuoronethyl)phenyl]-1,2-dihydropyridine43-carboxgq%&e;,
- [ (4- Cyarbph®RgmpamdrackRrEmene ((aim) 1 2vegedn Bx y fPER§IT PEEIHE CRYINAEY ox0- 1-[ 3 10
i fl uoronet hyl)phenyl]-1,2-di hydropyri di ne- 3- car boxam de;
[ (4- Gyarsubstisnigtl by oht pniytd substituetkty indepesdently jetectadrfrarn GaY.dwbdHBL Chheny! ] - 1,
di hydr opyri di ne- 3- car boxam de;
-[ (4- CyanéphenyCxEHL. f i nyl ] - 6- net hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1- |
(trifluoromethyl)phenyl] -1,2-dihydropyridine-3-carboxam de; 15
(
(

—+

2- Cyanoet hyl ) sul finyl ] - 6- et hyl - N+

met hy15ul I - 2- =11 3= s . . d
i fluoron t‘%&?’%‘%@g@ﬁ$%ﬂ%t§?ﬁ? rgg"'y‘r:}a(‘ﬂ’ r%é‘-” {-)'rgiaﬂr (r)e éﬁie%tg;a single bond.
4- Cyanophenyl ) sul finyl]-N-eyel opropyl-1 -(3,5-di

(
or ophenyl ) - 6- net hyl - 2- oxo- 1, 2- di hydropyri di ne- 3- casboxam de;

( 4- @y anbphé eyinpeurddfdcngidingNofany one of Claims 1 to 3, wherein R” represents a phenyl
(

(

(

N

[
T
[
u
[
- (et hyl sul fonyl ),pyri djn-2-yl]nethy)}-6-nethyl-2-oxo-1- 20
trifl uﬁﬁé?r@thﬁ%}&ﬁﬂh‘é‘ﬁ@ﬂﬂ%@?‘ﬁ%iﬁ“@ﬁ%?‘ﬁi ne- 3- car boxani de; .
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6. A compound according to any one of Claims 1 to 5, wherein R” represents H,

7. A compound of formula (T) as defined in Claim 1 selected from:

N-Cyclopropyl-5 -[(4—methoxyphenyl)gulﬁnyl]-6—methyl—2~oxo-1 -[3-

20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
Z-Oxo—N—[3-(2-oxopy1rolidin—1—yl)propyl]-S-(phcnylsulﬁnyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dibydropyridine-3-carboxamide;
5-[(4-Bromophenyl)sulfiny{]-6-methyl-N- [4-(methylsu1fonyl)benzyl] -2-0x0-1-3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

25 S-[(2,4—Dimeﬂloxybcnzyl)sulﬁnyl]-6-methy1—N—[4-(meﬂlylsulfonyl)benzyl]-2-oxo~I-[3-
(trifluoromethyl)phenyl]-1 ,2-dihydrdpyr’idine-3 -carboxamide;
5-[(4-Cyanophenyl)sulfinyl] -N—cyclopropyl-s-memy1~2-oxo-1-[3—(triﬂuoromethyl)phenyl]-
1,2~dihydropyridine-3-carboxamide;
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15 5-[(2-Cyanoethyl)sulfinyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
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5-[(4-Cyanopheny!)sulfinyl]-N-cyclopropyl-1-(3,5-difluorophenyl)-6-methyl-2-oxo-1,2-
dihydropyridine-B~carb0xatﬁid¢;
5—[(4-Cyanopheny1)sulfinyl]-N—{[5~(ethylsulfonyl)pyridin-2-y1]methyl}-6-methyl-2—o'xo—l-

20‘ [3-(trifluoromethylphenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-1-(3,5-difluorophenyl)-N-{[5-(ethylsulfonyl)pyridin-2-
yl]methyl}-6-methyl-2-oxo0-1,2-dihydropyridine-3 -carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-1-(3 ,S-dichlorophmyl)—N— {[5-(ethylsulfonyDpyridin-2-

 ylJmethyl}-6-methyl-2-ox0-1,2-dibydropyridine-3-carboxamide;

25 5-[(4-Cyanophenyl)sulfiny!]-N,6-dimethyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-1-(3,5-dichlorophenyl)-N,6-dimethyl-2-0xo0-1,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulﬁnsfl]-1—(3,S-diﬂuorophenyl)-N—[2-(1H—imidazo]-4-yl)ethyl]-6-

10 methyl-2-ox0-1,2-dihydropyridine-3-carboxamide;
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sul onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de; 25

6- Met hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] -5-[(4-ni trophenyl)sul finyl]-2-oxo-1-]
3- (trifIuoronethyl)phenyl]-1,2-dihydr@fyridine-3-carboxanide;
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(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

15 1-(3-Cyanophenyl)-5-[(4-cyanophenyl)sulfinyl]-6-methyl-N-{[5-(methylsulfonyl)pyridin-
2-yl]methyl}-2-ox0-1,2-dihydropyridine-3-carboxamide;
5—[(4—Cyanophenyl)sulﬁnyl]-N-(2-methoxyethyl)-6-methylv2-oxo—1-[3-
{trifluoromethy)phenyl]-1 2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-(2-hydroxy-2-methylpropyl)-6-methyl-2-oxo-1-[3-

20  (triflucromethyf)pbenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Chloropheny!)sulfinyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1 -[3-
(trifluoromethy!)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-5-[(4-methylphenyl)suifinyl]-N-{4-(methyl sulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1 ,2-dihydropyridine-3-carboxamide;

2 6-Methyl-N-[4~(methylsulfonyl)benzyl)-5-[(4-nitrophenyl)sulfinyl]-2-oxo-1-[3-
(trifluaromethyl)phenyl}-1,2-dibydropytidine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-ox0-1-[3-(trifluoromethyl)phenyl)-5 -{[4-
(triﬂuoromethyl)phenyl]sulﬁnyl}-1,2—dihydropyridine~3-carboxamide;
5—{[4—(Ace£ylamino)pheny1]sulﬂnyl}—é-methyl-N—[4—(methylsulfonyl)behzyl]QZ-oxo—1-[3-

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



N- Met hyl - 2- oxo- 5- (phenyl sul flnyl)-1-[3-(trifluoronethyl)ph
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N—(Cyanonethyl)-5-[(4-cyanophenyl) sul finyl]-6-nethyl-2-o0xo-1-[ 3-
(trilluoromethyl)phenyl]-1,.2-di hydropyri di ne-3-car boxam de; 25 .
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nmudazol - 4-yl ) et hyl ] - 6- net hyl - 2- oxo- 1 - ﬁ%
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15 . 5-[(4-Bromophenyl)sulfinyl]-N,6-dimethyl-2-0x0-1 -[3-(tnﬂuoromethyl)phenyl]- 1,2-
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dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-(2-hydroxyethyl)-6-methyl-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfinyl]-N-(cyclopropylmethy!)-6-methyl-2-oxo-1-{3-

20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
N-Methyl-2-oxo-5~(phenylsulfinyl)-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxamide;
N-(Cyanomethyl)-5-[(4-cyanophenyl)sulfiny!]-6-methyl-2-ox0-1-[3-
(triﬂuorpmethyl)phenyl] -1,2-dibydropyridine-3-carboxamide;

25 5-[(4-Cyanophenyl)sulfinyl]-V-[2-(1 H-imidazol-4-ylethyl]-6-methyl-2-0x0-1-[3-
(trifluoromethyl)pheny!]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulﬁnyl]—N-(Z-hydfoxypropy1)-6—methy1—2-oxo-1 -[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

5 4[(4‘-Cyanophenyl)sulﬁnyl]-6-methy1-N—(2—morpholin—4—y1ethy1)-2-oxo-1 -[3-

30 (triﬂu,oromethyl)phenyl]-1,2—dihydropyridine—3~carboxamide;



5-[(4-1ithyl phenyl)sul fonyl]-6-nmethyl-N-[4-(netbyl sul onyl)benzyl]-2-o0xo0-1-[
3 20 (trifluoronethyl)phenyl]-1, 2- dlhydropyrldlne 3- car boxam de;

5-[ (4- Cyanophenyl ) sul fonyl j - N, 6-di net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phenyl
]-1,2- dihydropyridi ne-3-carboxam de;

5-[ (4- Cyanophenyl ) sul fonyl ] - N- (2- hydr oxy- 1, 1- di net hyl et hyl ) - 6- net hyl - 2- oxo-
1-[3- (trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de; 25

N-[ (3- Cycl opropyl i soxazol -5-yl ) net hyl ] -6- et hy) - 5- (net hyl sul f onyl ) - 2- oxo- 1- -
[3 (trifluoronethyl)phenyl]-1,2-dihydropyridine-3 -carboxam de;

5-[ (6- Cyanopyri di n- 3- yI)squonyI] N, 6- di met hyl - 2- oxo-1-[3-(trifl uoronet hyl)
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dihydropyridine-3-carboxamide;

5-{[4-(Acetylamino)pbenyl]sulfonyl }-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2~dihydropyridine-3-carboxamide;
5-[(4—Ethy1phenyl)sulfonyl]-6-methyl~N-[4-(methylsulfonyl)benzyl]-z-oxo-1-[3-

20 (triflucromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfonyl]-N,6-dimethyl-2-0x0-1-[3-(triflucromethyl)phenyl}-1,2-
dihydropyridine-3-carboxamide;
5-[(4-Cyanophenyl)sulfonyl]-N-(2-hydroxy-1,1 -dimethylethyl)-6-methyl-2-oxo-1-[3-

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

25 N—[(3—Cyciopropylisoxazol—s-yl)methyl]-ﬁ—methyI-S-(methylsu}fonyl)-}oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-[(6-Cyanopyridin-3-yhsulfonyl]-N,6-dimethyl-2-oxo-1-[3 -(trifluoromethyl)phenyl]-1,2~
dihydropyridine-3-carboxamide;
6-Methyl-N- [4-(mefhylsulfonyl)benzyl]-2—oxo- 1-[3~(triflucromethyl)phenyl]-5-({4-

30 [(trimethylsilyl)ethynyl]phenyl}sulﬁnyl)—l,2-dihydropyridine-3-carboxamide;
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-1-[3- (trifluorone enyl ]-1, 2-di hydropyri di ne- 3- car boxam de;
2- Met hyl - Sdiliy{drppper{dms- a@gxmﬁy: ) benzyl ] ami no} car bonyl ) - 6- oxo- 1- [ 3-
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dihydropyridine-3-carboxamide;

15 5-[(5-Cyanopyridin-2-yl)sul ﬁnyl] -6-methyl-N-[4-(methylsulfonyDbenzyl]-2-oxo-1-[3-
(triflucromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-((5-Bromopyrimidin-2-yl)sulfinyl]-V,6-dimethyl-2-oxo-1-[3-(trifluoromethyljphenyl]-
1,2-dihydropyridine-3-carboxamide;
5-[(6-Bromopyridazin-3-yl)sulfinyl]-V,6-dimethyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-

20 1,2-dihydropyridine-3-carboxamide;
5-[(6—Cyanopyridin-3-yl)sulﬂnyl]-N,6-dimethy1—2-oxo-1-[3-(triﬂuoromethyl)phehyl]—1,2-
dihydropyridine-3-carboxamide; |
5-[(5-Cyano-2-thienylysulfinyl]-N,6-dimethyl-2-oxo0-1-[3-(trifluorornethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide; |

25 S-(1H—Imida.zol-Z-ylsulﬁnyl)-G-methy1~N-[4-(methylsulfonyl)benzyl]a—oxo?1-[3-
(triﬂuoromethyl)phenylj— 1,2-dihydropyridine-3-carboxamide; '

-Methyl—S—[(methylamino)sulfonyl]-N—[4—(mcthy]sulfonyl)benzyi]—z-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2- dihydropyridine-3-carboxamide;
| 5-(Anilinosulfenyl)-6-methyl-N-{4- (methylsulfonyl)benzyl]-2-ox0-1- [3-
i (ifluoromethyphenyl]-1,2- dlhydropyrldme -3-carboxamide;



15 (trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de; 6-Methyl -
[ 4- (et hyl sul onyl )b enzyl ] -2-o0xo-5-(phenylsulfinyl)-1- [3 -
(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3-car boxamn de;

6- Met hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 5- (phenyl sul fonyl ) - 1-[ 3-
(trifluoromethyl)phenyl]-1,2-di hydropygj di ne-3-car boxam de; 20

6- Met hyl -5- (met hyl sul f nyl)-N-[4-(net hy? sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl] -1,2-dihydropyridine-3-carboxani de;

6- Met hyl - 5- (et hyl sul f onyl ) - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2-oxo- 1 -[ 3-
(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;
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5-(Cycl opropyl sul f ony L% cl oprop Isulfonylébenzyl] 6- et hyl - 2- oxo-.1-
[3- (trif m&amwéslﬂimybr%nwﬂl- - Z@Mﬁ%?t ﬂ%hwﬂéﬂ dbydep¥advEe: s and

phar rraceuthnaI_II\H/dapcept able salts of any one thereof. S. A process for the
pr epar at i 5" OF* A %€onpound of fornmula (1) or a pharnmaceutically acceptable
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(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

10 6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-5-[(pyridin-3-ylamino)sulfonyl]-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
2-Methyl-5-({[4-(methylsulfonyl)benzyl]amine } carbonyl)-6-0x0-1~[3-
(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-sulfonic acid;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-5-(phenylthio)-1-[3-

15 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide,
6-Methyl-N-[4-(methylsulfonylybenzyl]-2-oxo-5-(phenylsulfinyl)-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0~5-(phenylsulfonyl)-1-[3-
(trifiuoromethyl)pheny!]-1,2-dihydropyridine-3-carboxamide;

1 6-Methyl-5-(methylsulfinyl)-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-Methyl—5-(methylsulfonyl)~N—[4-(methylsulfonjrl)benzyl]-2-oxo—1—[3-
(trifluoromethyf)phenyl}-1,2-dihydropyridine-3-carboxamide;
5-(Benzylsulﬁnyl)-é-methyl-N—[4—(methylsulfonyl)benzy1]~2-0xo-1-[3—

25 (triﬂuoromethj(l)phenyl]—1,2—dihydropyridine-3—ca.rboxamide;
S-(Ethylsulﬁnyl)-G—methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-1 -[3-
(triﬂuoromethy]) phenyl]-1,2-dihydropyridine-3-carboxamide;

Methyl 3-({2-methyl-5-({[4-(methylsulfonyl)benzy)amino} carbonyl)-6-ox0-1-[3-
(triflucromethy!)phenyl]-1 ,6-dihydropyridin-3-yl} sulfinyl)propanoate;



(I'1) wherein 1.1 represents a | eaving group (such as hal ogen or hydroxyl)
and RL R3 R6 Rl14 W and Z are as defined in fornmula (I), with a conpound of,
formula HNX-Rs 14 ~s R (I11) wherein X, R4 and R5 are as defined in
formula (1); or (b) when Wrepresents -S- and.Z represents a single bond or
-CA2-, reacting a conpound of fornulagél\o 20 90 R6 0 Hal X-R5 N Rr XN
ORa R3 (IV) wherein Hal represents hal ogen atomand X, RlL, R3, R4 R5
and R6 are as defined in formula (1), with a nucleophile Rl14-Z-S M wherein
R14 and Z are as defined in fornula (1) and M represents an organo-tin or
or gano boronic acid group, or (c) when Wrepresents -S- and Z represents a

single bo ' AL I sWherein Hal
represents P%ﬁsulﬁ %%g%ﬁg%f%l%%}’lgog&r X)[as defined in
formul a (Kt}bﬂubrdmet\hf,tljphanﬂ]lllQLdLWdrépﬁtcﬁnd'B-\&ﬁ&bmdal 4 and Z are as defined
mforrrulaflx)3 in the presence of a cop ) salt; or (d) when W

repr esent §- cloamvku}fwleeW@y%losfpmglﬁléfm engyl]- f(ﬁﬂ@ihyl'?-éa@ti by a
conpound ?t];lffugrometﬁylfpﬂnyl] 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,

(8) reacting a compound of formula (II)

(i)
i ‘ ' 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 (1),

with a compound of forraula

15 R (11D

wherein X, R4 and R5 are as defined i formula (I); or

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

compound of formula (IV)

20



15 RS 0O HS N7 X-R5 1 14 R NOR R3 (V) and R are as defined in formul a
(1), wherein X, RRERA RS 6 t 91 wth an electrophile R14-Z-L2 wherein
L2 represents a | eaving group such as hal ogen and R14 and Z are as defined
in formula (I); or (e) when Wirepresents -SO2- and Z represents NR25-,
reacting a conmpound of formula s (M) 0 R6 O CI-SNx-RS Ol Ra R NO
R3 (VI) wherein X, R, R3, R4, RS and’ R6 are as defined in formla (n)
with an am ne R14 NHR25 wherein R14 and R25 are as defined in formula (I
or to (f) when Wrepresents a sulfinyl (-S(O -) or a sulfonyl (-S(O) 2-
group, oxidising the correspondi ng,conpound wherein Wrepresents a thio
(-S -) group; and optionally afterRsa),O(b), (c), (d), (e) or (t) carrying
out one or nore of the follqyng: onvg(_t_'hng t he conpound obtained to
a further conpound of the inventy NIg a pharnmaceutically acceptable
salt of the conpound.

):
)

(IV)

1 4 _ 5 .
wherein Hal represents a halogen atom and X, R, R3, R, R and R6 are as defined in
formula (I),
with a nucleophile RM—Z—S—M wherein leJr and Z are as defined in formula (I} and M

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

(c) when W represents —~S— and Z represents a single bond or -CHp—, reacting a
compound of formula (I'V) wherein Hal represents a halogen atom and X, Rl, R3, Rd, RS
and R.6 are as defined in formula (I),

19 with a thiol Rl 4—Z—S—ILI wherein RM 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)

R® O
[
ENGEN _X—R
|
T
R N7 0
s
V)

wherein X, Rl, RS, R4, R5 and R6 are as defined in formula (1),



9. A pharnmaceutical conposition conprising a conpound of fornmula (1) or a
pharmaceutical ly acceptable salt thereof as clainmed in any one of clains 1
o 7 in 20 association with a pharmaceutically acceptabl e adjuvant,

diluent or carrier. 10. A process for the preparation of a pharnmaceuti cal
conposition as clainmed in claim9 which conprises m xing a conpound of
formula (1) or a pharmaceutically accé%table salt 92 thereof as clained in
any one of claims 1 to 7 with a pharnaceutically acceptabl e adjuvant,
diluent or carrier. 11. A conpound of formula (1) or a
pharnaceuticalIy-aq&gﬁﬁablezsalt_thfreof as clainmed in s any one of clains
| to 7 fwhansteciraphiledi apyi~1.7 Whetgirel ofepsesensirp daamitnecrodpsuehlas hilpyenomda
pharnaceq%ically acceptabl e salt thereof as clained in any one of clains |
to 7 inRf hend@ntd mciefined of foamufedi)canment for the treatnment of human

di seases or conditions in which nodul ati on of neutrophil elastase activity
is io beneficial. 13. Use of a conmpound of fornula (1) or a
-pharmaceutically acceptable salt thereof ass claimed in any one of clainms 1
to 7 i n{®hwhamN(fepeesante -§02a apddirerspsents Nk  useadtingta wamnongd ohipgmula
respiratory distress syndrone (ARDS), cystic fibrosis, pulnonary enphysens,
is bfon€¥Ptis, bronchiectasis, chronic obstructive pul ronary di sease
(COPD), pulnmonary hypertension, asthma, rhinitis, ischem a-reperfusion
injury, rheumatoid arthritis, osteoarthritis, cancer, atherosclerosis or.

gastric nucosal injury. (l? R® 0O
cl—S —R®
X X NN
o |- "
1 R
R N 0
I‘Ra
(V1)

wherein X, Rl, Rg, R4, RS and R6 are as defined in formula (I},

- ‘ 25 X
with an amine R.M—NHR25 wherein FL14 and R~ are as defined in formula (I); or

(f) when W represents a sulfinyl (-S{O) -} or a sulfonyl (-8(0)2-) group, oxidising the

corresponding compound wherein W represents a thio (-5 ~) group;

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

s 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 fot the preparation of a pharmaceutical composition as cldimed in claim 9

which comprises mixing a compound of formula (I} ora phaimaceutically acceptable salt



15

92

thereof as claimed in any one of claims 1 to 7 with a pharmaceutically acceptable adjuvant,

diluent or carrier.

11. A compound of formula (I) or a pharmaceutically-acceptable salt thereof as claimed in

any one of claims 1 to 7 for use in therapy.

12. 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 the treatment
of human diseases or conditions in which modulation of neutrophil elastase activity is

beneficial.

13. Use of a compound of formula (1) or a pharmmaceutically 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,
bronchitis, bronchiectasis, chronic obstructive pulmonary disease (COPD), pulmonary
hypertension, asthma, rhinitis, ischemia-reperfusion injury, theumatoid arthritis,

osteoarthritis, cancer, atherosclerosis or. gastric mucosal injury.





