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WD 2009/ 077362 PCT/ EP2008/ 066945 | sot hi azol i di ne

1, 1-di oxi de and tetrahydro-2H 1, 2-thiazine 1, 1-di oxi de
W@l es as P2X7 nodul ators The present i NRENEPINS/066945

relates to |soth|azoI|d|ne 1, 1-di oxi de derivatives or

tetr 1.2-thiazin 1-.dj e _deriyvatives

wni ERRERTineT Bleios Sadfesphire 2R EafiRang Lt Blands o

of antagoni zi ng tédvativiee GlsP2X7 Mddulatorshe P2X7

receptor ("P2X7 receptor antagonists"); to processes

for their preparation; to pharmaceutical conpositions
Treopresen invgntidremslateéntd isahibagidinee!, lliogide et vativesi odtetriahydro-

2 L Rt 0 TR ST GEE DL BT AR cton o

arb eammp of @fttagbriuzmgemgegﬁeets @f ARGt CehRRESrecaptor @Bttheceptor

m SeB t(bqucgsseét gquelr K@B?r ﬂ%rt%ggrniagc&ufe %Porggosmons
copElAddg thEa83nd (A B8 sk ,of atch ¢an@Lindy at tadrapy.

extracel lul ar nucl eoti des, particularly adenosi ne

triphosphate (ATP). Activation of P2X7 receptors has
THeele2X 1 m@bptoals@dugandgamdtuom ehdnnEbwhioh sedXpasssed in cells of the

ranu tic ce L_sh dd i N

R Regfe. o Imackinbape, Tk MastoF By adL Upocytes (T
arjar ®)i (aéé, domadkorpie, @ﬂl@l@tmemewmmasacdrdggr VelLga, pp 12717e1283
176,

- . [,

(1horsh Ay alin o8 et Bl pliliotists b TALyisceniing
triphmpbatler(a;EPpsA&wém (foFZZX?D’BaeF(tGWFF@)? been gnpéli;igﬁzlrégi‘an’ad:ell

J 0 Str,
fopSalen, ecnplsitne ST S selt b2y FBET G, Hgunien oot
prpli‘fe@enrh iamg relehd;esof dreuhMmmatDyy egokipes SlIChdaSGI_ﬁbﬂ@JklIr} 1 beta (IL-

t t
B3 ORAS oEDPRERL Ty OSBRI bl o 1
18 ahd tnm@anL nesmssm@lcmlr atmbl(ﬁN Féuetda elidm peal. ddendP2K7
t t t

NSRS PERRE S PR R0 S Bl 9
arﬂ;@enmrdsentmgacﬁlIatlera;;lnubyimatpardtlell cels depatogytes|ergtbldcgtes,

eS8 e dh ookl S oA R s boiRonoyrBedt 846
rek&lynmlnbral cdlist Frarthermane tisey BRXENYeceptop iscakpredset bl peesynaptic

i nfl t di

tofhis i b eh R0 Bt Rl MM ous RV B e Fegh Sk o
me@atrepghﬂamatet ralgasé 8t gial celisi@ndarsat, CeBt aloDrugy. PedeResangs.50,

ases including pain and neurodegenerative
pa(?l 59% 8§¢°§§ Recent preclinical in vivo studies have

d| rectly i mplicated the P2X7 receptor in both
oca mmt Ol ghea Bg)éz Peecléb%p ?t Al el g%g%myg%% Qmocoeutpled
wKEh&s&elitj/ to riel%ase érhpatant mFPannmatdlp Ime]:iila40rs P8 BtheSOEells suggests
005 Ho et al., J, Pharnmacal . p. . Ther.
= RN oS BREEEr FogBor aniBg RATTE YenpatRLa M reppg of
di&dsdenme:dtdgaiaermd?naBod@jeeprtamvsdleemﬂiew; Rermrulm@jlmiahl in vivo
cel cal neur.o S.D.,
stfies mpVR R iR Ine D0, RS a0 HUBRT e RBER oY on
newpepatttcl baihi(Dall’ Afitohibect IalZ,X\'f’eermpIeur Voh&%? kpneen%qu(ma)ed
araqu R- I oi d ni.c S del
o 2bTB0867b 7745 PRE BRatatReBaEHRnof Aor°S ARRfRacol
Exp. Ther., Vol.319, p1376-1385 (2006)) while there is in vitro evidence that P2X7
receptors mediate microglial cell induced death of cortical neurons (Skaper, S.D., et
al., Glia, Vol.54, p234-242 (2006)). In addition, up-regulation of the P2X7 receptor

has been observed around B-amyloid plagues in a transgenic mouse model of
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Al zhei ner's di sease (Parvathenani, L. et al. J. Biol.

Chem, Vol.278(15), ppl3309- 13317 (2003)). WO
wO0283862 (Cui | ford Pharma |1 nc) describe a serPEFEPI008/066945

heterocyclic ester or amde 5 conpounds which are

to be_use neur,o c Co hav
NERAEES PisPasE PARaHIGBEDY b @ Ao L0 ARG 1 306-
13842 (2803)nhi bitors of, for exanpl e, peptl dyl - prol yl
i somerase or rotanase enzyne activity. The present
i nvention provides conpounds whi ch nodul ate P2X7
WOSQEE}IRCKBS (Guifotd PimarmbOneydbsartites £ agréds! ¢ heferauytigestérzir zgnide
effe E\ of IATP t bthe iX? rece t,or (§"P2X7 ,
COFé"&é’B?%YV taéegBﬂ'i”% © YHUa%3 MYYP r@%’b‘é% MRgungp aving an
affirityeort i IOBR- tydeemmUneprmrrm( bA¢ thedr LserERMtHIIBitons of, Currdbraplel )

or, har naceuti ca acce t abl alt thereof: 15 R2
pRiod o e on ae SR BBTRS . (1S Soher o n.
Rl represents Cl-4 al kyl optionally substituted with

1, 2 or.3 hal ogen (e. fluorin at ;X .
T rPadh enorRe Ve GSfheondB o imedard X3 snter fyncton
arfd&pe esemtile byﬂft@@ﬁﬂzindWmlem&s oDATE Lt theaP XY recapter €PX7

t ? &$ group may be optionally substituted
WﬁfQﬂFQPaQPn halogen (e.g. fluorine) atoms; 25 n
represents an int eger being 1 or 2, such that when n

represents R1 re sents a. group other_ihan

ISPt cidte iR e et arioryravas phloga ( ora

pHaydacgeinallyfdcgeptable salt teeédfyl ; and R5, R6, R7, R8 and
RO i ndependently represent hydrogen, hal ogen, cyano,
Cl-6 alkyl, C2-6 alkenyl, C2-6 al kynyl, C3-6
cycl oal kyl, wherejn nycpf said G5 6 aIkyI, C2-6 2 W
2009/ 077362 PCT/
or C3-6 cycl oal kyl
substituted with ﬂ, 2
atons, such that ,Lﬁas
a group ot her thgﬁ\hydrggenR ASYUsetR’herei n, the
term"al kyl " Osed as a groupsor as part of a
gr oup) refers

(1)

wherein:
R1 represents C1_4 alkyl optionally substituted with 1, 2 or 3 halogen (e.g. fluorine)
atoms;

X represents —(CR10R1 1 n-

R10 and R11 independently represent hydrogen, halogen, or C4_g alkyl; wherein said
C1-g alkyl group may be optionally substituted with 1, 2 or 3 halogen (e.qg. fluorine)
atoms;

n represents an integer being 1 or 2, such that when n represents 2, R1 represents a

group other than isobutyl;

R2, R3 and R4 independently represent hydrogen, fluorine or methyl; and

R9, R6, R7, R8 and RY independently represent hydrogen, halogen, cyano, C4.¢
alkyl, Co_g alkenyl, Co_g alkynyl, C3_g cycloalkyl, wherein any of said Cq_galkyl, Co_g
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to a straight or branched hydrocarbon chai n containing

the specified nunber of carbon atons. For exanple,
W@1008/0213ky/1 nmeans a strai ght or branched hydr OREF/BP2008/066945

chain containing at least 1 and at nost 6 carbon

ato es.of al k nd C1-6 , al kyl jnclude, bu
oI Kz ST S 6 T R ™ ovb fgp el SeegiGiesihn 1. 2
oﬂgﬂ&%&ﬁng ﬂw;gepngg, i sobutyl, sec- butyl t-butyl,

n- hexyl and I sohexyl . " C3- 6cyc|oalky| groups can be

such thaipt lepyt oneogf(ﬂ%éndt ’Y repegsehtspegtoyb otrer treandiydhmpen| .
The term ' hal ogen' is used herein to nean, unless
ot herwi se stated, a group which is 15 quorine,
A$d]§emirhan@n tbe mr'rrﬁ‘alkgxi" (Wioeh uned dsta gr@up or bepanhdea gtomlp):irefers
invention cove d i scl.o I
o poeiaty & BB SR B R P Ay el BRLRS BmBer of
cashvort aa:bnlne For exﬁrﬂm Céﬂ’gatlklyhraearss a)étragglmmbramhed erua:a&lson
(e R3, R4, R5, R6, R7, R8, RO, R10, R11,
Chﬂ'” %ﬁ‘éﬁ"&if‘g ﬁ§ 'ea@ Tgandxs rRQsy 61caroncRtemS c Fvarerlenpf alkyl and C1_g

f different
87 B becp i e TP ot e IREL L R E e b YR bB
buhgrisobutyl) secelmityl afr butypam-hexylibad isehdadli ment s, X
represents -CH2- or -(CH2)2-. Preferably, X 25
represents -CH2-. Preferably, n represents 1. In
“‘Caegdyeloalkgagrtoups i bar be nymbatirommtaycloRltyl, eynlamai,or Csldhexyl.
al kyl (e.g. methyl, ethyl, 30 isopropyl or isobutyl).
Preferably, Rl represents Cl1-3 alkyl, in particular
THERERY thalddfeRYis uSsd hereprtemyedan, MMESS otﬁé@f@rs}i@ﬂeﬁ a §¥oup which is
represents nethyl or ethyl. 3 WD 2009/ 077362
mFWﬂ?EﬁEE@BJ@G@@EB““WW@% n represents 2, in certain
partlcular enmbodi nents, Rl is Cl1.3 aIkyI (e.g. nethyl,
i sopropyl), nore particularly nmethyl or
It @t"ﬁ%ia U”@?rﬂq(’d ﬁ'?ﬁtéhep%rﬁf‘?'@dl‘vﬁm'?‘ ComMsthgd d'SC'@??Sc%rﬁoﬁﬁ'H'e
capitdtioHs 8f pRTiaRsH pRidried, RitabR3 oPotHeRémBaSiecht8RE §&RPS or
hydrogen. 1n certain particul ar enbodi ments, R5
feateprsdsenbER YRR, Rie R, Ral BEER, RS, &9, RIAR T he, andior n), e.g.
CO&EI}JS ndrb?%clo les gﬂﬁgiﬂﬂg%hmggaﬁows%te%o}j n%htté ?Qcﬂ#é&lfrgptcg{%ps or
femmmBnWbehwamwdmanﬁ$amhkﬁcmnhhﬁrﬂents, RB represents
hydr ogen or hal ogen (e.g. fluorine or chlorine). In
certain particular enbodi nents, R7 represents hydrogen
or halogen (e.g. fluorine 15 or chlorine). In certain
In%%ftghg)léh?[ﬂa?%ﬁg%gﬁ%ﬂﬁéxorg?regﬁrﬁ%féﬁ &o{a‘%’l %’p?fﬁralbly X
rep,@tsé.qgathg substituted with 1, 2 or 3 hal ogen atons

Preferably, n represents 1.

In certain particular embodiments, R1 represents Cq_4 alkyl (e.g. methyl, ethyl,

isopropyl or isobutyl).

Preferably, R1 represents Cq_3 alkyl, in particular methyl, ethyl or isopropyl. More

preferably, R1 represents methyl or ethyl.
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20 In certain particul ar enbodi nents, RO represents
hydr ogen, hal ogen (e.g. fluorine or <chlorine) or Cl.6
w@kwyl7362 g. nethyl) optionally substituted w RPEI/EP2088/066945
or 3 halogen atons (e.g. -CF3). Preferably, 25 R5
represents hydrogen, fluorine, chlorlnq met hyl, or
Wherrs; re%%%%e& SAaN Wﬂlcé@éﬁmbpqi'm?ﬂtsng dﬁf Cam aﬂm' (Feg-

resents dro r
mPyt S0 e G e R B Pl 5, Pt ooy
rnEﬁWrepresents hydr ogen, fluori ne, chlorlne, met hyl or
-CF3, 30 such that at |east one of R5 and RO
represents a group other than hydrogen. Preferably,
In%@rtaﬁ@)ertBZbar ESbameheR®, RQeRa%ng‘?@c‘“ éb%ﬂ rédteSdHt h (ﬁrog@rﬁ.e of
anpl es  di sclosed herein. 009/ 07736
PCT/EP2008/O66945 Mor e preferably R5 represents
chlLori ng sR9 represe
i8R SRy eRPi el 5 Ter RS ERFbadl SoRHRD s ffbole or
cfﬂmni\eRBr @and aR9! (eap mmmmmdaltygmbstlta’ted vRh T, @pr 8dedgen
fluorine; or R5 represents chlorine; and R6 and R7
at9’@5K%§eﬁ$%3fluorine; and R8 and R9 represent
hydrogen; or R5, R6 and R7 represent hydrogen; RS
represents -CF3; and RO represents 10 chlorine. In
In@BRaiAPakichkk éhb@@”ﬁ%ﬁtﬁﬁﬁtreﬂ%séM§ hYdH!SQéH biblodeRQES). fiorine
prOV|ded a conmpound of fornula
orsh¥iRgkeut i cal |y acceptabl e salt thereof which is: 15
N-{[4-fluoro-2- (trlfluoronethyl)phenyl]nethyl}-2-(2-ne
t hyl propyl )-3- isothiazoglidinecarboxam de 1, 1-di oxi de
In(CEltin particular embodiments, R/ represents hydrogen or halogen (e.g. fluorine
m%%kﬁl hl or o- 4-f | uor ophenyl ) net hyl ] - 2- ( 2- et hyl pr opyl)
|'SOt hi azol i di necar boxani de 1, 1-di oxi de (E2);
N-[ (2-chl oro- 4- fluorophenyl)nethyl] 2- nethyl 3-isothia
zol i di necar boxam de 1, %@1
'nﬂe[t?'.@ PATtGHER PEPBHIRERT MFWPTM%“("ZC’ alogeB 59 flugripg or
chidride pa10C | Iy 6etidnampsindatuledlwittl aXbrdehdI&den atoms (e.g. —CF3).
N-[ (2-chl or o- 6- nethylphenyl)nethyl] 2- (2- met hyl propyl)
- 3- |soth|azol|d|necarboxan1de 1, 1-dioxide (E5); 25

I 51t GiPABIHPE BRGA e, B rbpresats Rydrogen: halogn fe. fiorng or

chlorine) or C1_g alkyl (e.g. methyl) optionally substituted with 1, 2 or 3 halogen
atoms (e.g. —-CF3).

Preferably,

RS represents hydrogen, fluorine, chlorine, methyl, or —CF3;

R6 represents hydrogen, fluorine or chlorine;
R represents hydrogen, fluorine or chlorine;

RS represents hydrogen, fluorine, chlorine, or —-CF3; and
RY represents hydrogen, fluorine, chlorine, methyl or —CF3,

such that at least one of R and RY represents a group other than hydrogen.

Preferably, RS, R6, R7, R8 and RY are as defined in one or more of the Examples

disclosed herein.
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di oxi de (E6);
N-[ (2- chl orophenyl ) net hyl ] - 2- et hyl - 3-i sot hi azol i di neca
WO b@ganidde 1, 1- di oxi de (E7); PCT/EP2008/066945
N-{[4-fluoro-2-(trifluoronethyl)phenyl]nethyl}-2-(1-nme
thyl et hyl )-3- isothiazolidinecarboxam de 1, 1-di oxi de
(E8); 30
Mdke[refecdbliyor ophenyl ) met hyl ] - 2- net hyl - 3-i sot hi azol i di nec
éiboxanlde 1, 1- dbOXId (Eﬁé' 7
R\rgpr epents @iaing: RY end | 1 FeproseRkmydrggas; AN R’ zepreserys
ch'lorr?ﬁe' §ot hi azol i di necar boxam de 1, 1-dioxide (ELO);
N-[ (2-chl or ophené] ) met hyl ] - 2- (2- met hyl pr opyl ) - 3 i sot hi
R@mpiresﬂantsaﬂﬂmbuexﬁ iade RB, ahd RN mpreben( iEdrdgen; 36d R7 represents
f HZ chl or o- 6- net hyl phenyl ) net hyl ] - 2- net hyl - 3-i sot hi a
BT necar boxani de” 1, 1- di oxi de (E12); 5 WO
R@Q%ééﬁ?&@#orﬁ@%rﬂ?ﬁe%ﬁé W@gﬁ%sents fluorine; and R8 and RY represent
N[ 4-di chl or ophenyl ) met hyl |- 2- met hyl - 3-1 sot hi azol i d
hydﬁé@ﬁr@bxan1de 1, 1- di oxi de (E13)

hen ) h i sot hi.azol
S e AURESE R
Chlm,r[n(a_z chl or o- 4-f | uor ophenyl ) et hyl ] - 2 et hyl - 3-i sothi az
ol i di necar boxam de 1, 1-di oxi de (E15);
2-methyl -N-[(2,3,4-trifluorophenyl)nethyl]-3-isothiazo

Inlond Bﬂ%@%b@?ﬁ@%lﬁ\%nﬂoﬂthéﬂrﬁéh% tr{eEé@prowded a compound of
3-chl or o- 2- net hyl pheny nmet hyl - 3-i sot hi a

fo%tlg'? & r?é@d%hﬁﬂﬁ%ﬁﬁuaéa'w afCeRE@b'ﬁlsé&%@éeqf Byhigh is:
N-[(3 chI or o- 2- et hyl phenyl )mst hyI] 2-(1- et hyl ethyl) -

i azol i di necar boxam d i oxi de (E18);
N1{L4[fkusr<b%1 taﬂwgmﬁ*éwhmem@ﬁwhyWr Rmthﬁpmyl t hyl propyl)
.sotﬁrakéisamyc%@kérﬂideemmmermd)e 1-di oxi de (E19); 15

hl or o- henl)msthl ]-2-ethyl-3-isothiaz

N([)(IZr iq&%éaﬂumpaﬁmd)énefhm& me&ylpr@@b’;-lsothlazohdmecarboxamlde

1, ?—'dﬁixl%é' &M [ 4- fI uoro-2-(trifl uoronethyl)phenyl]nethyl}
-3-isot h| azol i di necar boxam de 1, 1-di oxi de (E21)

NW[%DF%H&IPEQP&JBFY'hr@ﬁtblﬂh%mﬁﬂ)%tlwlﬂ'PZ@'d(nf%@Ph%m@? Hyl-) -
d|&q(ﬂe€€g:jjl azol i di necar boxanm de 20 1, 1-di oxi de (E22);

- (1- met hyl et hyl ) - cé(&zrﬁ” 4-trifluorophenyl)nethyl]-3-
NT[@&WPQQQS’IPP%”W@@SWH yEPrcile' et @gol(%ﬁ)arboxamlde 1,1-
dibkidd @44 di chl or ophenyl ) met hyl ] - 2-et hyl - 3-i sot hi azol i di

necar boxam de 1, 1-di
N-[(2-chloro-6- methylphenyl)methyl] 2 (2-methylpropyl)-3-isothiazolidinecarboxamide

1,1-dioxide (E5);
N-[(2-chlorophenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide 1,1-
dioxide (E6);

N-[(2-chlorophenyl)methyl]-2-ethyl-3-isothiazolidinecarboxamide 1,1-dioxide (E7);
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-(1-methylethyl)-3-
isothiazolidinecarboxamide 1,1-dioxide (E8);
N-[(2-chlorophenyl)methyl]-2-methyl-3-isothiazolidinecarboxamide 1,1-dioxide (E9);
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-methyl-3-isothiazolidinecarboxamide
1,1-dioxide (E10);
N-[(2-chlorophenyl)methyl]-2-(2-methylpropyl)-3-isothiazolidinecarboxamide 1,1-
dioxide (E11);
N-[(2-chloro-6-methylphenyl)methyl]-2-methyl-3-isothiazolidinecarboxamide 1,1-
dioxide (E12);
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(E24); 25 2-(2-nethyl

propyl)-N-[(2,3,4-trifluorophenyl)nethyl]-3-isothiazol
W0 ciopetasboxam de 1, 1- di oxi de (E25); PCT/EP2008/066945

N-[(2 chl oro 6- met hyl phenyl ) met hyl ] - 2- (1- et hyl et hyl ) -

B R R i L e T B
(Et18); azoI i di necar boxam de 1,1- 30 dioxide (E27); _
SheIEn S <Bblpgeaficibinias | SN
EN4{,[2 chl oro-3-(tri fI uor orret hyl ) phenyl ] net hyl } - 2- met hy
VR P R T St Rt 7
(Etthj;azol i di necar boxam de 1,1- dioxide (E30); 6 WD
Zoﬁw%ﬁ@%&“@%ﬁ%ﬁy oS By Appgansopigh 1d-gigsge
(Enbpzol i di necar boxam de 1, 1- di oxi de (E31);
N“@{({hﬁ%ﬂ SRR e IR o
didddd (B/179;N- {[ 4-fl uoro-2-(trifl uoronethyl)
N-E@Fe%é{%rtag%&l et r a rg/@%(ég%%thglle hy'l)fa\’,z-ilsgtﬁfa?ﬁblidinecarboxamide
1 Nd[o(xﬁ’ieqﬁharo 4- fI uor ophenyl ) net hyl ] - 2- et hyl t et r ahydr o-
Mg ra Ry BRa BBy aeryr e B bl ikaresremioe
1,1-didxkiegEN Q- 3- car boxam de 10 1, 1-di oxi de (E35);
ks S ELRRRDAE AN S RS Pttt
(EROL; (2- chl or o- 4-f | uor ophenyl ) net hyl | - 2-met hyl t et r ahydr o
2-%&1?‘%é{{@hffug)i:ogé-lét?iﬁg%hﬁé%yBSr)](éa rq]methyl}:l:)‘ L%, SRifeEE DokartiRie
1, piexide) (BBt iyl | - 2- et hyl t et rahydr o- 2H 1, 2-t hi azi ne- 3-
T R EBshER] iR P see izl dossariosmide
1,1-@ixive-(B22@ar boxam de 1' 1 di oxi de (E39);
2 S RS A B0
di¢>ED)E23N- [ ( 2- chl or 0- 6- et hy I _
NE(? épéflgl)lloropngnyll metfgy]] émt%hls% ANNIRNTING lyodxra(r)n_idlzew,]flo%xﬁ(nal a
(E24);
2-(2-methylpropyl)-N-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidinecarboxamide 1,1-
dioxide (E25);
N-[(2-chloro-6-methylphenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide (E26);
N-[(2,4-dichlorophenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide 1,1-
dioxide (E27);
N-[(2-chloro-6-methylphenyl)methyl]-2-ethyl-3-isothiazolidinecarboxamide 1,1-dioxide
(E28);
N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-2-methyl-3-isothiazolidinecarboxamide
1,1-dioxide (E29);
N-[(2-chloro-3,4-difluorophenylymethyl]-2-methyl-3-isothiazolidinecarboxamide 1,1-
dioxide (E30);
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car boxam de 1, 1-di oxi de (E41); N-[(3-chloro-2-nethyl

phenyl ) nmet hyl ] -2-(1-nmet hyl ethyl)tetrahydro-2H1,2-thia
WQ20en3r6rar boxam de 1, 1-di oxi de (E42); 25 PCT/EP2008/066945

N-[(2-chl oro-4-fl uorophenyl)mst hyl ] - 2- (1-mst hyl et hyl ) t

N-f@%%ycx 39 & Ftorbgheny h@ﬁ-_Z?’éthﬁa&rlggt am,ae ne%bgb_oglar%?geq%

didkidd &3l or ophenyl ) met hyI ] 2-(1-methylethyl)tetrahydro
N&é[c@%ﬁrgﬁr E’if@%%)ﬂ%éf?% eny me yl}dfe&ﬁyllﬁ-%lo%)fellz%ﬁdi&eEcAéAr'Bc;xamide
1, phieoxide)(EB2)Y | ] - 2- et hyl tet rahydro-2H 1, 2-t hi azi ne-3- 30

2GR HCR T2l Tubaintng ybet T Wart uasrana

calthGatridea? i ttoxdie E@Bboxam de 1, 1-di oxi de (E46);

b R B2 S B R
1,1—,dibxdie]§(|EBd)e (E4AT7); : ?5 . I

g dayRPhE b ra TR R ol AR A e %arﬁ%%mﬂé

1, (-BidBjde ( Esgp 2009/ 077362 ECIT/ EPt200|8/ ?GG%ISh r ah

N O ST RSB 2B bbbt 11
didkide @=3eih| or ophenyl ) met hyl ] - 2- et hyl t et rahydro 2H- 1, 2.t
VR BRI P2 s B e b 11 o- 21
carlgx@ntidd ?a,gmm@d%}nemriboxam de 1t 1- d| oxi det ( El5t1e rah ;
il 2o PR RN e 2 TR B b 2oy
ca@hsox%miltlﬁfc Pﬁt)md\h({e( (E38); .

e A R e A A T RS
digeicd @381 e enbodi ment of the invention, there is

RGBSR B bRy e o

capthaamide Ut tdbadidey(E48 cept abl e salt thereof, which is:

N‘i@ﬁ“ﬂ?ﬁd‘&?tay'ﬁb?QVJ)FﬁtWHF%Hé'i”RWBeMQF%%ai“%f’ﬁ'i’?'ét“ﬁéf‘%i?'

carttodapridepy i )diBdde &dti i azol i di necar boxam de 1, 1-di oxi de

L L e P A e

cariBoxastdehi azitdxidd (@depr boxam de 1, 1-di oxide (E2); 20

N. E{g[({hér?] qlf Pbo&)@gmlﬁ‘rgétﬁﬁﬂf n‘}/ ln?erﬁi/ Nyl}tetrahngrohé/H 1% tlhls"a%tnlgaI
carboxamide 1,1-dioxide (E43);
N-[(2-chlorophenyl)methyl]-2-(1-methylethyl)tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide (E44);
N-[(2-chloro-6-methylphenyl)methyl]-2-ethyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide (E45);
2-(1-methylethyl)-N-[(2,3,4-trifluorophenyl)methyl]tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide (E46);
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-(1-methylethyl)tetrahydro-2H-1,2-
thiazine-3-carboxamide 1,1-dioxide (E47);
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-methyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide (E48);
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di oxi de (E3);

N-[ (2, 4-di chl or ophenyl ) nmet hyl ] - 2- ( 2- net hyl propyl )-3-is
W@erwoazsbl di necar boxam de 1, 1- di oxide (E4); PCT/EP2008/066945

N-[ (2-chl or o- 6- mat hyl phenyl ) et hyl ] - 2- ( 2- et hyl pr opyl)

b 2
M S B RS ROy Pedo AR 1 el i o
caziadxachidee t ardimdideniede); 1, 1- di oxi de ( E6);
N. :[Yg[csq(wng;g‘be I?@hﬁy%ézﬁéhgé%hydro-tzw Z%hlb%gg% c%zrtgjcl)fa(r%ll eeca1 1-
didkidd @=80);uor o- 2- (tri fl uoromet hyl) phenyl ] net hyl }-2- (1-ne
2-%#1%@%[%%{&%&%%%%% t hItﬁﬁ]?etra%/(rj]r%gﬂ-rl-kf%tﬁlrerllz%%-?)-carboxamide
1, NdjcRieqEEB O opheny! ) met hyl ] - 2- net hyl - 3-i sot hi azol i di nec
1-d ' 9); .
N L o A REN s S
carbBairsde hit atadidediB3ey af boxam de 1, 1-di oxi de (EL0);
h )5 3- t hi

2 N AN R MG s B3 e
1, 2008708 €382 PCT/ EP2008/ 066945

N-[ (2- chl or o- 6- net hyl phenyl ) net hyl ] - 2- et hyl - 3-i sot hi a

zol i di necarboxam de 1, 1- dioxide (E12);
InNn[a(DEefér-adleodrmmmtrpbmmjltr)ermvmmbb -tBemeE$ bydvidddiasainipoanobof d

1de 1,1- d :
roiE ) KPR 5 sPrete e PP el igh - aehargiagpulealy
adcgbtﬁﬁl‘é%n‘ﬂ%@%fd\ﬁhléhis di oxi de (E14); _ _
- chl oro-4-fl uorophenyl ) met hyl | - 2- et hyl - 3-i sot hi az

oI | d| necar boxam de 1, 1-di oxi de (EL5);

N@[ﬂ%hﬁlb (Mfl&&rgmétr@yqﬁwénﬁfl]Mefhg)l?he@%ét@gmbw) -33-i sothi azo

i di necar boxam d
'SCNIh'PF@deTﬂCé'ib@XQmﬁﬁt1hier'|9h'éﬁ)§E))mat hyl ] 2-met hyl - 3-i sot hi a
N-ﬁ?[dhﬂir&QQ’%'bR%@H}I%tﬂylﬁz ﬂh%ﬁj&o&{%]{? )sothlazolldmecarboxam_lde

| oro-2 enyl ) meth met hyl et hyl")
1 ?—di%(@ler(ﬁabol i di necar boxam de 1, 1-di OXI de (E18); 15

NN%[Jh%rGMLf%Rsp%eHWn%{h)EP@%t Jff@t Mhl]az&rd(r%cg?%bi‘é% ,ngpyl )

i sot hi azol'i di necarboxam 1, 1-di oxi de (E19)
diigq &%l or o- 2- met hyl phenyl ) met hyl | - 2- et hyl - 3- i sot hi az

N. 2'4j m Rexmm e 11a-b- g Ay | de 1,1-
YBRERDROMAM AR - LS AR blazaldnocarboxamide 1

>8d€? h| azoI i di necar boxami de
N-[(2-chloro-6-methylphenyl)methyl]-2-(2-methylpropyl)-3-isothiazolidinecarboxamide
1,1-dioxide (E5);
N-[(2-chlorophenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide 1,1-
dioxide (E6);
N-[(2-chlorophenyl)methyl]-2-ethyl-3-isothiazolidinecarboxamide 1,1-dioxide (E7);
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-(1-methylethyl)-3-
isothiazolidinecarboxamide 1,1-dioxide (E8);
N-[(2-chlorophenyl)methyl]-2-methyl-3-isothiazolidinecarboxamide 1,1-dioxide (E9);
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-methyl-3-isothiazolidinecarboxamide
1,1-dioxide (E10);
N-[(2-chlorophenyl)methyl]-2-(2-methylpropyl)-3-isothiazolidinecarboxamide 1,1-
dioxide (E11);
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20 1, 1-di oxi de (E21);
N-[ (2-chl oro-4-fl uorophenyl)net hyl ]-2-(1-nethyl ethyl)-

W@20080t1362mz0l i di necar boxam de 1, 1-di oxi de ( E2B)T/EP2008/066945

2- (1- et hyl ethyl) N[(2,3,4- trlfluorophenyl)nethyl] 3-
I rbo d
MR ety BS R e erbh 2 s e e ida i o
diceda(tiaxam de 1 1-di OXI de (E24) 2-(2- et hyI

N’f({rg Aﬁiglgpr&ghéz I tlﬁ] ﬁHLS ?Iz @%ec rl)éxa?fnlbg’(?Hhcljlg)%ge

EHBI(Z chl or o- 6- nethylphenyl)nethyl] 2-(1-net hyl et hyl) -
carbo i 0xi de

Ay BRI BID BRI AR RereolateatRgtfus i dores,
(Etth)j;azol i d| necar boxam de 1,1- dioxide (E27);

Ni@ LR T ML bbb 71 e

(EM5Y; [ 2- chl or o- 3- (trlfluoronethyl)phenyl]nethyl} 2- msthy

2 %@Bﬁ@%@%%@ di necg%ﬁ%ﬁ?gg&ﬁ@%zo%a%ieggr oxarrg ge ?)1 d|0X|de
(ENB]; ( 2- Ic:lhl]“or ocg 4- d| f 1 uorophenyl ) net hyI ]-2-nethyl-3-iso
MR BB o ST 05 SRR TS ot
did»tidxz&{ﬂ?@t: necar boi(?lmf ldﬁ 1,1- tﬂl lOXI de (E3r1r2Et hor 52 ot
MO Bt ARG B P s A T pE T PR Sdgspiehiae
1, bnixjler(En8xl ar enbodi nent, these above-listed

N‘f@@?orog raét'h?lp y@wﬂ%ﬁl]?; Zir%{g y%%pyl |soth|>e<|zcr)lledD neca rE)txgmlde

1, phioxideqed); cal |y 10 acceptable salts ther eo:‘, are
VR e TR BT S oy &y B G isB i PG ice 1.1-dioxide

(E@Oppounds or salts (in which n represents 1, and X
2- 8ﬁ1‘gll’@§ﬁye}h&oro ?12 gatgﬁgr%%th%%qr}l][%gwgié%tﬁ%%@hrdg}ecarboxamide

1, blitcxidegBR€); f r om L- honocystine ( NH2 2 15 A particul ar
NI R W S R e
1,1dexelef(E2R2 R3 0 RS
2-(1-methylethyl)-N-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidinecarboxamide 1,1-
dioxide (E23);

N-[(2,4-dichlorophenyl)methyl]-2-ethyl-3-isothiazolidinecarboxamide 1,1-dioxide
(E24);
2-(2-methylpropyl)-N-[(2,3,4-trifluorophenyl)methyl]-3-isothiazolidinecarboxamide 1,1-
dioxide (E25);
N-[(2-chloro-6-methylphenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide (E26);
N-[(2,4-dichlorophenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide 1,1-
dioxide (E27);
N-[(2-chloro-6-methylphenyl)methyl]-2-ethyl-3-isothiazolidinecarboxamide 1,1-dioxide
(E28);
N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-2-methyl-3-isothiazolidinecarboxamide
1,1-dioxide (E29);
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wherein: Rl represents Cl4 al kyl optionally

waawshviBered with 1, 2 or 3 hal ogen (e.g. fl uoPCTEP2008/066945
atons; and X, n, R2, R3, R4, R5, R6, R7, R8, R9, R10,

NSt SinGofeoh DRGSRk a-sg il PER e fige 1.1-

dibhid €£30); 25 and wherein nore than 50%(e g. nore than

SR et N R L A ot o e R o S S

di@*ll@ (Hmz)trdmceutl caI |y acceptable salt thereof has the

di tereo str t the, ring:;carban atom

IR0 B0 U O T BT U BB 0B 5T Mo B B DB e
1a-di1f)tfdel (EQRRr enbodl ment, the conpound of fornula (IA)
or the pharmaceutically acceptable salt thereof has
an enantioneric excess of greater than 70% (e.g. nore

IntohapaBidUtar embpdinient these ahibt‘/@hsttbdmorﬁﬁéﬁnds}i thrriehspeanrestamts

1,000 BBIRRNSC6 r o 4-n1oT EarTEs ] B S BoiaRgAre U
aceepRRkendit®fhetayr rﬁﬂe %réda@d %m@ %dcygtm;er 884 e gRExamples

represents_unsubstituted kyl “such as
segheubein-ul krrelore thege F@WVG 'i’f"é?(bcow% Qr eglisyinnaieryn
reSFeQ&Hts 106nd X985 ts - %—5 chRpd iig HH@PEM(}H@F &bodent, in a
. 10 In a particular enbodi men in a conpound of
for nul a (IA) or a salt thereof, , R3 and R4’>each

represent hydrogen. All enbodi rrent . LHijcul ar

or preferable features or aspects, Me tion 15
foﬂrﬁg%&a%@&%bﬁrﬁgbﬁé ?éthhr?orﬁ(%rB (g or sal tNF.Qf. t hé).

I'on and/or o har mac u I'cal conpositions

and/ or uses or net hods of treatnment or conbinations

thereof, et al.) which are disclosed herein in

relation to a conpound of fornula (1) or a salt
Avadicderf aspear o tad presberimpption poivolsed oo bEfephaia éldh) or a

| | of formula (IA) or a salt
pt{aﬂm584@%@%&:%@%@%%&?% %opr opriate or possible, wth

all necessary chazngtgzs 2@ havi ng bgen made to the

wordi ng. An al teéfnafive |particul at aspect of the
i nvention provides C v a (I) or
X R* H
N

\

(1A)
wherein:
R1 represents C1_4 alkyl optionally substituted with 1, 2 or 3 halogen (e.g. fluorine)
atoms;
and X, n, R2, R3, R4, RS, R6, R7, R8, RY, R10, and R11 are as defined herein for

the compound of formula (I) or the pharmaceutically acceptable salt thereof,

and wherein more than 50% (e.g. more than 70%, in particular more than 90%, such
as more than 95%) by molarity of the compound of formula (1A) or the

pharmaceutically acceptable salt thereof has the indicated stereochemistry at the

ring-carbon atom bonded to R4.

10
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a pharmaceutically acceptable salt thereof, as
di scl osed herein, wherein the conpound or salt is
wWeawenzissl al |y racemic (e.g. racemc) at the PCT/EP2008/066945
ring-carbon atom 25 bonded to R4. Antagoni sts of P2X7
may be useful in preventing, treating, or aneliorating
a variety of pain states (e.g. neuropathic pain,
In @hyantidutarienftoaimmaait thy corapoundosf fornade(A) otae pharmasButically

I nf |l ammat.i.on .g. rheumatoid arthritis o o
a5 Bp Bl e o an prRb ek dbia ban 20k (ojg, more
thp@ B0Yo¢ nl peartiolar edrentiran009h )seitisrespde Xrthamtdiguied steszoohgmistry
constitute useful thergpeutic agents in the
at mengeprhen afon brndedt®Rd- arthritis and inflammatory
bowel disease. 35 Conpounds or salts of the present
i nvention which nodul ate P2X7 receptor function and
Inar E@riaEalzhoodinantiagaoirpionad bhiermed|s el sr ekaltfferad, R he

P2X7 recept CB2XT7 1 2009/ 07736 )
e RS ORI TR S A D S o EE S sty mee
pFRTREH hétMe, &AYIASABOSTESYI; mw%ﬁ%u@a?me‘m or &hynegati ve
allosteric nodul ators of P2X7 receptor function.
Certain conpounds of formula (I) may in sone

ci rcunst ances. form aci d addjti.on |t reof.-4 t-3
g TR SRR 2l b AR5 S B PR ol ar & shE B R &8
arfif R4 eadAMepreskt rgayogehe used as salts, in which case

the salts shoul d be pharmaceutical ly acceptabl e.

Pharmaceutical Iy acceptable salts include those
Alﬂ&ﬁ%dirﬁ@ﬁitspé’.gﬁ%rﬂ&)lar%r%mf@tﬁéb%ﬁgatu@rﬁﬁﬁgb@&s, of theRhgdniion

Sci., 1977, 66, 1-19. 10 Wen a conpound of fornula
(e@ pmpedipeaiscof diprpRiupRIN st spibphiliednvention apf/eif pharmaceutical
C RioREBhd/8r (RAIOMARMEdsCR krb YtnRHE BPEMiSatRAL kthdréof, et al.)
formed froma pharmaceutically acceptable acid such

whigh aie Jisripsgdmieceinin rglaganica sepaoung Rfforgriaid) enfcsalidaereot,
ard GRbo! H’erebyhﬁ%é@salﬁhfc_@ﬂﬂe%fplabé‘@ HQkRtio &P Behseldatiidmula (1A)
citric, ethanesulfonic, funaric, _bgelnuqonl c, glutamc,
oriA&AtIRerERt Lo thewesieot APRSPPTEALe PERYISIEMEh qllfeepesanneladpes
haVitlg! feenBdabitite wo@idget hanesul fonic, nucic, nitric,
panoi ¢, pantotheni c, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic acid, and the like. In one

AHR AR MarticuRe as Rt bIRAE BikehficH proviaes 8RbaPben@&f fBmhda (1) or

benzenesul f oni ¢, canphorsul fonic, ethanesulfonic,
a PI%F‘@B?‘HW?W aWB'@Q@I‘ﬁaHrﬂi‘%r?Ofnﬁ? AisFlesefl hIRINcWherei the,
cOHRBRAOF &t is sEbSthitidlG racemid (e @ Irb@nas) it fitg-88rben akkh
Exanpl es of pharmaceutically acceptable salts include
bandes & Ry ned from maleic, fumaric, benzoic, ascorbic,
panoi ¢, succinic, hydrochloric, sulfuric,
bi smet hyl enesal i cylic, nethanesul fonic,
et hanedi sul fonic, propionic, tartaric, salicylic,

Arﬁ%%&hs% O\gIJDW ma? be TRBA[ Hp%\g%ﬂiﬁ@.rtrle%tin ,%lr 'g}ntelligr’ag%g a variety
I'taconi ¢, glycolic, p-am nobenzdic, utamc,

of peimzsates (& .§ oreucopattyic bahexty dsiainflamintgtonp peimp hoviseeralmdin),
inﬁHrﬁ%bt‘fona(%'.g(?%eumatoid arthritis or osteoarthritis), and neurodegenerative
diseases, in particular Alzheimer’s disease. P2X7 antagonists may constitute useful
therapeutic agents in the management of rheumatoid arthritis and inflammatory

bowel disease.

Compounds or salts of the present invention which modulate P2X7 receptor function

and are capable of antagonizing the effects of ATP at the P2X7 receptor (“P2X7

11
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w@eap90i3b:i ne or non-crystalline form (e.qg.

The conpounds of formula (1) or pharmaceutically
acceptable salts thereof nay be prepared in

i N PCT/EP2008/066945
crystalline or am)rphous solid form, and, in

articular.if,cr na tionall bes
roBEHbY ety GPkBE o e eaBins, BiterskAenBt: o prdave
aliotteris anpealagns vEP2$7 (eeeptor fundti@at es) of conpounds of
formula (1) or pharmaceutically acceptable salts
t hereof, for exanple stoichionetric solvates (e.g.
Cédryain adresgundasf fwembllagd mﬂp@umﬂ&:lmms@htes fole neidfaddition salts
unt.s of .sol

&0 L PE st et Bl Tna PP R i s CiPbaukyfs B oRBHEL) may
benmyedas s;aaszaubk/\mmfcaee(trfet gattg should & @hé@hﬁ@ﬂﬁcﬁilly af:arpl’?ale
. d. t t e 1 nt i O
Qo R A R R A
MonRkbbbuse sJ.tRtaro$cii, neTudisng-192 WO 2009/ 077362
PCT/ EP2008/ 066945 racemates. The different

stereoi soneric fornms may be separated one fromthe
Whérlnerconipxaumdwef foswad (Isthasidssonpouadyyofgornata (1§ dmete may

e oo R RBRSbeGeR s Rt Thia fharmacoutioally
adcaulbbl&&rcidtsdcb raWnaJFngam ot ur{geslctabfelr 8oth a&dsTinelude bpetict
t udes i.sat o
ooopr Sl HPeh Gl e e R s B &mage. glyoonic
gI[ﬁtemm,llhgdrb&bonﬂdﬁ Waidchlotlhemimbnlcblattld maldlaenéllﬁpmahdtmlb
t avi.n
meR iR LRyt ailBe HedeReRGing gﬁ?spﬁpﬁﬂsyﬁ%n'g?sﬁw
tartags paoluemlfnmcrbeld amlﬁthe dikerniprdng érmmidnemt uhgt urf:
t t i Ncor por.a into
g G R aroad P8 2Bkt R SfRedRrlen AP RSB s ot apes
etdindsyifisrog eigdrobeuntiohydrichlooigemnethangsytionic piis pitasplisic,
suffl ruoroi n_g Iui Odqu ga chlorine, such as 3H, 11C, 14C,
e, of BAquaNFPUIIE]G 290 npounds of the present
i nvention and pharnaceutically acceptable salts of
d .
et oISk BRbedaTs Salb hAad hBhe iRy R ryateic
fumiatityibentdie, sscorbis, pémblmesmemahydnonMem isalfuric,
l.] | ab
oigghRb b SRl AERnFyOORTRRR i Bln® Tirboflhs . satovio
C|tr|a,ctjlmamtd uepar’s@tsmmes paibmmb g ok, %Iﬂfﬁﬁcafamnobenzg/lc glutamic,
t tenti n and/ or
oopap e BoEt FpoBE S BadRt Bitsnba S Edyiic bt Yo o
i.e., 3H, and carbon-14, i.e., 14C |sotopes are for
chosen fo

h

TR BRGS oL T ot plFGRetlsRl 0By S e 3R e
presart o prearystaline onmedni-crpstaliee ttsmf(elg |rn:rij§é'lhr(¢mrsamasrphous solid
foffd. BELmuPATHISHERA Pl dfey Bilfoe B b ERT G & Hihe ifate
Tmsomfpe:mtexm nz@lahdsommgf iepduppe sBEﬁteamethREﬁéfeg)mtf c?mﬂeumdmﬁ

stitu n .
ot NG IpLlBofas BN sehblsr & ol Bhe Yol Rhaperr
sod)@ltess(ergehydratcasafafswveﬂ asantrpionndd dreszlts threesaflcontagidy vamable

{3\ ol ic
artb so solen e.g. water).

Certain compounds of formula (1) or salts thereof may be capable of existing in
stereocisomeric forms (e.g. diastereomers and enantiomers) and the invention

extends to each of these stereoisomeric forms and to mixtures thereof including

12



10

15

20

25

30

35

stability, for exanple increased in vivo half-life or
reduced dosage requirenents and, hence, may be chosen

WO p0090MB6Zi r cunst ances. |sotopically |abell ed POIPP2008i666945
of formula (1) or salts thereof of this invention are

i nb d i d
b Ses e ER e R ARt S BT p s desee e el g other
by&hdbem% infetBdy st bEarEo(gavmi |36mb|erinayvbe bytameldsnw dterbbspgcHin or

Va a e

asitie AcrinSR M o AS exdlun ST Mo RySroms and

migaurés hetedf. aspect of the invention provides a conpound
of formula (1) or a pharnaceutically acceptable salt
thereof which is not a radioactive isotopically 35

THeaetmidcem\vemmnmlmndudmbbtopiballyaap@lretjioompamw‘nmdjhrmm
..the conpound .sal t not i sotopical ly-].abelled
ot fabR TR et Rrsulan D8 s bt il e o kst
mﬁ}fe&pahabrmplmf:ed: byrpo atwhs h&RAnd=3n AtoRbc a6 or as¥inimnbédd
7.0 \\ RR ds of farmula
d"?‘?r?”t fima s giop P?é“?/%?r?rg&?séé"“%}g&r HE’nE%‘f”i"Hg&fy F%V@u Iy Nl
ExXa ey asmmowesdaiatl canadedeirpdrbeddatbtcemipbendsodr saty obtae
. prepare bed her ei
BB e e T A PO RO TPRPS QX HRTP g orous.
flubeica ricking d’nd caloking tdueh aasSpedt Cof4Q, NSF| M@ rhddasl. a
process for preparing a conmpound of fornula (1) or a
pharmaceutically acceptable salt thereof conprises
C@hﬁmjr(da)of thelpresent IR efton, angiphdeaacdutiesllyebeptablandits of said

BB e BRI A TR S BFRLERH ot o
aterob dreoWithio teusa@pé 3j theqresemt mémt\mt Botaghénaily-EbeNel compounds
orfﬁlﬁ%ﬁ% gflotﬁ% Rré’“s&%?m%\tl%m osﬁ%mp&ﬂg ho&g mtég%lc%fgg%&lvgﬁ%)t%
suah @s 3%, déCiane thcadporated, @mrpotanmiaily (uﬁéfualndirtﬁg’san(ﬂmesubstrate
oI AP, BBl Rt B SR 16 e Blgoos arefor
exaome d)pﬁ@saIlyh(EhoBSrefcmfthM|mmaedseegemlprepmml®nmd/or
el T B FRRPSREN adfhpii SEBAPET B 50
erhlysiomtcywhxmnapﬂtyr) iazlol28] isbioBds car sometimes be useful in SPECT (single
photor’yemls& n ?:or%%u %ﬁ?ez tomo%%a%lﬁ H’:@Mr?d Slgl'?(gT can sometimes be
useful in brain imaging. Further, substitution with heavier isotopes such as deuterium,
i.e., 2H, can sometimes afford certain effects resulting from greater metabolic
stability, for example increased in vivo half-life or reduced dosage requirements and,
hence, may be chosen in some circumstances. Isotopically labelled compounds of
formula (1) or salts thereof of this invention are in one embodiment and in some
cases prepared by carrying out the procedures disclosed in the Schemes and/or in
the Examples below, by substituting an available isotopically labelled reagent for a

non-isotopically labelled reagent.

A further particular aspect of the invention provides a compound of formula (1) or a
pharmaceutically acceptable salt thereof which is not a radioactive isotopically-
labelled compound or salt. In a particular embodiment, the compound or salt is not

an isotopically-labelled compound or salt.

13
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optionally a suitable base such as a tertiary

al kyl am ne (e.g. diisopropylethylamne, N-ethyl
woreplazidsne, triethylam ne) or pyridine, in a BCI/ERDE066945

sol vent such as DMF and/or dichloronethane and at a

Psuit&gl e Fterrl;g)eratgre e.g. between OC and room
§ natively the coupling of (2) and (3)

may be acconplished by 2§ treatnmght with

O (7-azabenzotria 1l-y )-N,N,N,Nhtsetranethyl
uroni um hexafluoro 2 e &3Ui table tertiary
al kyl am ne such asXdi i 50Bt Bpyl a ¢ in a suitable

sol vent such as di W fior paefi e atga sui t abl e
tenperature such & oroom tenperature. Al ternatively,
t he conpound of fornula (2) nay be enpl oyed as an
activated derivative (e. g @cid chloride, mxed

anhydride, active ester (e.g. Oacyl 30 isourea)), and
CoIRernds yeh fermulafBe afeein ptf‘@cé%'@bteé) agey s c defingd herein, and

pfﬁéﬁﬁ@éélﬁl@éﬂl té&%bf%ﬂat sQﬁs trﬁ#éé‘* ﬁ@?'b@bﬁﬂ)a?’&f bx&hé Miflethbéidlogy
an _ani ne | i aruso Wl fe, J. F

deeﬁ%t?ﬁdshwn@ erpeRqstis UBﬂeaﬁ f@f@uagpe(ctaf thisarﬂvcﬁntw@ )

Suppl . B: The Chemistry of Acid Derivatives, Pt. 1

(John Wley and Sons, 1979), pp442-8, Beckvvlth A L.J.
A‘?Q‘?rdePﬁbto al‘c&'rtt)@ %@egt/qulezerﬁ@w PRGSO 196BTREINGH éﬁﬁngf’ﬁ"iﬂ of
foﬁﬁulgwgi & gﬁéﬂlma@é@tw@ﬁ b&ptdBRt @it therebf &&hﬁ’pmsegs’wm

Chem stry of Am des ~ (Ed. Zabricky, J.)(John I'ey an

CB@ﬁéjeS‘i@?@)be'%‘b 73 ff). (b) Deprotecting a conpound of
arldQdpiieh @y (drép kil GMpHabmBEQkiB Sy efbce fEBIERLIR O Bk compound.
protecting groups and the nmeans for their renoval can

be found in T.W Geene and P.GM Wts "Protective

(aEU@UBﬁin | 6F caddk@icBoN Besdrdulal( (¥ I( @’)’ad @Etﬂfaﬁﬁj @&%tlvétﬁéreof
(c) Intercanversion

f 7
W'frb?ﬁ‘rﬁfnéﬂe( @f)fOE%ul%ﬂweﬁse%é?B%ruﬁ&é Wherprind R(a R 'Ry R R
REXAIRE afe & d6TRBY ABbYE N@bmMp SR GRS (3) i dYtieRAN W&t cted.
i ncl ude epi merisation, oxidation, reduction,
al kyl ation, aromatic substitution, nucl eophi I iC

Trﬁatlba@plihgt d)foan éﬁ’ﬂ s foﬁﬁwlgggar@ndn eshiak Jsrydfrmhwswa typlcally
Schenme

OH + H\
CORNSES the #'Qe )@fl\?rRaQt'Vla}'”@ agepy spgh ¢s N‘ ﬁ;d@ﬁ@yl@@w@pp@yl) N*-
etiytcdrBodiiadde ( 1hydr5@%rﬁ§entcﬁt | }()@Iyﬁ%‘r@@ﬁﬁorfe@r tdeoodiimide,  1-

preparati on of ounds of ormul a E) are shown
hydroxybenzotriazole (HO T) or 1-hydroxy-7-aza enzotrlazole (HOAt), and

optionally a suitable base such as a tertiary alkylamine (e.g. diisopropylethylamine,
N-ethyl morpholine, triethylamine) or pyridine, in a suitable solvent such as DMF
and/or dichloromethane and at a suitable temperature e.g. between 0°C and room
temperature. Alternatively the coupling of (2) and (3) may be accomplished by
treatment with O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate and a suitable tertiary alkylamine such as diisopropylamine in
a suitable solvent such as dimethylformamide at a suitable temperature such as
room temperature. Alternatively, the compound of formula (2) may be employed as
an activated derivative (e.g. acid chloride, mixed anhydride, active ester (e.g. O-acyl-
isourea)), and under such circumstances process (a) typically comprises treatment of
said activated derivative with an amine (Ogliaruso, M.A.; Wolfe, J.F. in The
Chemistry of Functional Groups (Ed. Patai, S.) Suppl.B: The Chemistry of Acid
Derivatives, Pt. 1 (John Wiley and Sons, 1979), pp442-8; Beckwith, A.L.J. in The
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in Schenes 2-3 bel ow. Sone of these transfornmations
and/ or anal ogous nethods are described in the

wWeb@atab2 | iterature e.g. G Luisi & F. Pi nnenPCT/EP2008/066945
Arch. Pharm 20 (V\éi nhei m 326, 139 141 (1993);

e 81:
olsistaf ©F Bifisfon,Braog (EXCBAG ) Sddhp: (e Cheipiptry gf pmides
(EHZaicks N(JAHnWViRy(ahd K@, (B)0), gpr L3l 7) O R2 R3 0 ste
OP step p (iii) X ROH a N, N CO\RL O\OR1L (8)
(2) 15 WD 2009/ 077362 PCT/ EP2008/ 066945 wherein X,
(leDethectR@ aan@mﬁzéhrmir ef dsrmaid i(Nedhialhdy eproféttede preaemles of

orlieRfio 6846 e Ledive e B aBro 1 2atiRdbuRb i Qe and
P.ealiowens (Rrotpctiver Groups, ini @dianie)SyntheSise pw(ley-Interpiieddel vith Ed.
20((6%??” ses standard protection of the carboxylic acid

(L-honocystine) as the correspondi ng carboxylic
ester for exanple by treatnment with thionyl chloride

i tabl e ,solvent, s hapol at a

(o} SuePietien &1, ERmeaLiasce Riie &5 A 305 shine Bt rdue

Exkonphtse pof( i donvéntiphalal ihteraangsios e precaddadsi omclade cepipetisation,
. Wit ne foll owed, by . :

ofapligdrerleSohs ARGRler Bedr AR 5Bt Sl PSSl Pap, amice
coapliry s dsadel lydrdiyesigper at ure, such as between 0C and

roomtenperature and, in a suitable solvent, such as

a m xture of ethanol and chloroform to afford
Schempotnd (6). 15 Step (iii) typically conprises

treatment of conpound (6) with a suitable base suclg as

pot agsi um car bonate agd an al kyl ati ngRia enty (7) S ch

as kyl halide (el g. gprethyl iodid
te e, +stigh a ween roaom tender at @ € an C
and, ! TR a suitabl, ent, such as .§ ‘g F R’

di Jcﬁ@tw’w f or mani de&X~ 20 Deﬁ‘r ot ection St%po(l v) typially
cOnprises a standard Procedure for conversion of a
carboxylic ester (8) t&an acid (2), such as use of an
appropriate hydroxide salt (e.g.

Representative methods for the preparation of compounds of formula (2) are shown
in Schemes 2-3 below. Some of these transformations and/or analogous methods
are described in the chemical literature e.g. G. Luisi & F. Pinnen, Arch.Pharm.
(Weinheim) 326, 139-141 (1993); R.J.Cherney, et.al., J.Med.Chem., 47, 2981-2983,
(2004).

Scheme 2.
O
/{S COZH> step (|) /6 \/\(CO P) step (i) (\,)Lop1
\/\’gz 2 S
Sie)
) (5) ®)
—L @ R’
sep step (ii) M step (V) M
X
SN ‘N
oY o’

(8) 2)

15



10

15

20

25

[ithium hydroxide) in an appropriate solvent such as a
m xture of tetrahydrofuran and water at a suitable
WO 200pe7B6Ur e such as roomterrperature. 25 ScheP&T/BP206£0066945
N0 HO % YCOZPz step (i) HO* ~IY COZPz step (ii) ASH

4 NNHP' 10) asnr ~ o COZPz
W%‘?%'BB% Rv) R(fi‘rﬁuaf def ’gef’)a od?p eéeﬁsr@%“t@;b'erxl H
ca(rﬂfii()/la(élﬁrbtd&tlng?@roﬁﬁ s(ciRas L' 4lyl. st aprésen)s Osiftablede ikl

O.Sys NRL 0O (14 2) 16 WO
e g e DA RA S XS 4R

wherein X, R, R2, R3,
and R4 are as defined above. P' represents a suitable

R4 BpicBl e s duR SRR Ao sl BRY LT hg”
(Lg’fomqaystmbl aaﬂwe@brr@smmydg cdrboxyﬁcpeﬁseﬂ@t sxamsd by akhtnent with

| eavi a 0 e.g. bromn
tiobhichios P SR E b AL BRie RSy 2 BoUR fiprprature suon
asmithech 6 W ancedoat teopeadtura. car boxylic acid (9) to the

correspondi ng al cohol (10) for exanple by formation of

a m xed anhydride using a suitable chloroformte such

Stap (iBttyprdallg bbmp:béersrcrmiaeaomnﬂccan [Ealint 4B) eitha seagenicducasas 10

ot L R Pl A TR e fBhie 85 ST R g ptasyiiaole
tempsmttlbrabéue:hmlbeem:enSIl?CfBrﬁiSrobmtterabgrdutmé andrin atsuiable solvent,
t e, temeratu e room

@b 3 STREAED Bhe oBEor i 1 g S B s ment

of conpound (10) with thioacetic acid and 15
T S e e
patagsiumb barbbedtpandtn radkylaﬂug hgat (Deduokbes a@@ll@hdalrd@o{mg methyl

er at n.as vent suc

bl
o e Py ofar dnPeratiis f8p g BriEh ¢t yerature and 70°C ana.

in a suitable solvent, such as dimethylformamide.

Deprotection step (iv) typically comprises a standard procedure for conversion of a
carboxylic ester (8) to an acid (2), such as use of an appropriate hydroxide salt (e.g.
lithium hydroxide) in an appropriate solvent such as a mixture of tetrahydrofuran and

water at a suitable temperature such as room temperature.

Scheme 3.

(0]
CO.P* step (i
HO)W 2 P
]

E—

0
CO,P* step (ii )J\ CO.P
HO/\/\r 2 _p(—) s/\/Y 2
k NHP'

NHP NHP
) (10 (an
. CIQ COPY  giep i o
step (i) //S\\/\/\( 2 step (iv) Ss. op?
00 NHP' o N
12 (0]
(12) (13)
3
— step (vi
Ox 2 OH
. \,S\N OP X\ R*
step (v) o I ,S’N\ 1
R' © o’\(\) R
(14) @
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Step (iii) typically conprises oxidation of conmpound
(11) with a suitable reagent such 20 as chlorine at a
waeiwamide2 t enperature, such as 3C and, in a sSuPCEHBPM®08/066945
sol vent, such as water. Deprotection of (12) and
cyclisation to give (13), step (iv), typically
conprises a standard procedure for deprotection of a
witseih ' eRYH IR0t &ret Rthrans rdefngafd:)am)vsuléhreaﬂaseﬁt'é ausftable aatino

prg%g Q)nggrlogyte gu ﬁ,tgﬁteougm%;{y%g& ?/Cﬁqg{' réepéq en.sna swtable

catrlaimy@ta/pkbm‘cungagroapeudn es(a‘.mealml a' sprésahtsen $dtapleriadinge
such as q}CI fOHO\rIT\E |¥ : Oeatment with a suitable base

9IQYR AU MNP P8 'Y])i t abl e sol vent such as

chl oroform at a suitable tenperature such as between

Stef i FPEaly Bt R R S BRI (ot ot 8 Sl (ot

thbaseespwabing alcopolt (a8 sfotexarald on &irmaﬂmdownmdeld)dnaydm@ using

as ,an a
= $EBlre oA e R ad e Bbl i Rioere g s b s snoh as
truemplmmmmﬁraﬂoee@@ncbdmﬁbramhg a biitadlesngiducibd egealsuenbs
net h ste

SRy B8P ER ) s TS S ol RyRb i PP B Rkl
tememalrelsom ¢ betweea ObO xyit r@onetdnarerétilnfb) to an acid (2),

such as use of an appropriate acid (e.g. 17 WO

2009/ 077362 PCT/ EP2008/ 066945 trifl uoroacetic acid)
Steep (igty gty opmpades tesaltrventtof sompows! d0hitlothivreeti@asdd ahd a

R R TS S SR A5 AL o

azbd)carb(oiylamrall a(sﬁl)tatae Gempﬁpamm Isycteazt betwean 8f € abd eoond

el PR EE TR STk e, SV Sy 5 G Ao B P AR dr R ge TP1.

chem cal literature (or using anal ogous nethods).

vant har. ceu ica abI e I ts
g8 (e G BB BRI TRRR A e ot PSR sfid s g PRyeuen
asadhidindedt n\sattablie Ienirﬁarﬁjrm isaetl ad Bl aad, iroasyitable solvent, such as
har maceuti cal conpositions, and dosages It is
&''i eved that, as the conmpounds or pharmaceutically
acceptable salts of the present invention nodul ate

DRSS arP Sl By By PG Pl ESgRAE S

star&imqbbm:edmea@mmpsdtsé‘t))n of beylrbaimaté)proltaﬁd.lhdamlno gi‘dfu:‘p such as
ro

il BhiepPiapioteli e Hrod8n, Bt BEp L anOh Stk SoP8h buon as

a mixture matdhnabycﬂrafuran amf diexanstataysujiable tempeamreahuqhaasro C

d
rofi g A RO # hulpEE S ohoR At BiBR o Rn S sl sqvent
suah a8 chiptaformwat msmtabuattempatatlbe\sebh ds betmden s5°C anmevommack

and/ or _neck
tempera ure.

W

Step (v) typically comprises treatment of compound (13) with a suitable base such as
potassium carbonate and an alkylating agent (7) such as an alkyl halide (e.g. methyl
iodide) at a suitable temperature, such as between room temperature and 70°C and,

in a suitable solvent, such as dimethylformamide.

Deprotection step (vi) typically comprises a standard procedure for conversion of a

carboxylic ester (14) to an acid (2), such as use of an appropriate acid (e.g.
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waz®oniasrd with i nfl uenza or other viral

20 pain, pain associated with sprains and/or strains,
synpat hetically maintained pain; nyositis, pain

such as the conmon coI d pain associated with

ai n. r di al
i Gt S s Bt TR A A LR g sptevie
tempadawrbeuch aobétaebe 0°©undysome teoripdngtare. 25 The chroni c
articular pain condition can be rheumatoid arthritis,
osteoarthritis, rheumatoid spondylitis (ankyl osing
C@r‘pmdwydlsidf itf&a)ge@mltf@!maﬂédﬂtﬁ t(|4$ (@y atjld,lw&)l?airé B/pa:latmeﬂtrte'rs;vallable
fr r |aI %s B g rep o pan r$0 ‘g(ﬂ in th art using
Oé?tcﬂm'“ﬁ% %%‘{'% a "tﬁ?'? Fs” %fﬂ%l%ﬂ 8?& Eps a91'f 1'%
métanaglblw;nbgd ppbe dyémicalSiteraturd (dmmeuﬁyalnglogous’slaeihnds).
particul ar, the conpounds of formula (1) or
pharmaceutically acceptable salts thereof may be
Wusefrelevant, pHmemtat:@atcawcceptabreesaesltﬁayme(ﬁrewédrbmeaation with
thgr oghﬁl.atxi pRlLD inflanmmatory pain) in
PPRPPEF ,aC lﬁfﬁc'zg eﬁ'ﬁ? (e g. inflammtory pain) in
rheumatoid arthritis or osteoarthritis. 35 Pain
9 | It efi W th funct| on?I L, ' or §'§58, |ncI udes
Frof : : eimvimcivan. B239ESand
irritabl e bowel syndr one. 18 V\D 2009/ 077362

PCT/ EP 8/ 066945 Th i
aigiegie! & ﬁ"gﬁr"w&tlﬁ%”?ﬁorh%rms%q%%@' Feilaple sot of 8
preﬁmt ovahtin) moduatatAR2xa, receptersipestiohiand laesvedpabécdt gpéigonizing

g elEGTOPRTR AP ooty (BT sREn T SRadorPe N sney way be

useéu rraﬂhgltmatnEerﬁ of pang suah as@gotel pgirg chinicl pﬂﬂb&hronlc articular

oA o R RADSS A M AN e

assatigiet wmhcmnner paiin absanited withhligraime! enyios bnaddche s cluster

g etk st T IR g b R Rr i ek B oo

paiy cplalrearwlssbpaieﬁ vmrncbprm'mlhrgﬂbr stiares agspdtbsticaty mathtained pain;
t ' t to t
oo BEb B E st DR ARSI A b b e e cormor

coldy rpemumsecusibd mithahéwnat(cdgveanpan assaidted with etyoedrdiaf ischemia,
d t
oe& bisrp e titenirer LBRRTRRY ERRRNE o tagr B PO gynea

continui ng pain sensation after rem)val of the

stinmul.ati.on ran, a
g ot e bl PRUARYT e AR ETHER, dieouis,)
rhabmaiol spoutigitip dankylosingispbodyliteingdey pabdtissujgieaitd armntle.
or dysnenorrhea (e.g. primary dysnenorrhea). O her
conditions which could potentially be treated by
Treonfoumeorppais abiditiaf canhie rhaﬂmpto&isaaﬂtrltl's ostedarthritis,

include fever anmmat i on oIo cal di seases,
rhs%rﬁglipwgepondﬁltls aan(ylosmg spondylltls o romy%'l

In particular, the compounds of formula (1) or pharmaceutically acceptable salts
thereof may be useful in the treatment or prevention (treatment or prophylaxis) of
pain (e.g. inflammatory pain) in arthritis, such as pain (e.g. inflammatory pain) in

rheumatoid arthritis or osteoarthritis.

Pain associated with functional bowel disorders includes non-ulcer dyspepsia, non-

cardiac chest pain and irritable bowel syndrome.
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pl atel et function di seases (e.g. occlusive vascul ar

di seases), inpotence or erectile dysfunction; bone
waele@eazsexrhar act eri sed by abnornal bone net aboPCHEP2908/066945

resorbtion; henodynam c side effects of non-steroidal

anti-inflammatory drugs (NSAID s) such as

cycl ooxygenase-2 (COX-2) inhibitors, cardiovascul ar
Trabi rese@seshic pauurooddag@meafrabe iabefic dewepstag (@g.coainful diabetic

e st B IR e Baar e B Rrl gL BN
sckuicdis psinOfirodgalgia, iGlV-ratatedhaerppatNpost h@'péﬂtcaﬂmeumgimpus

oGS 50500, e enE 05 BB RS M e,

artip Ebedne pharkordnieyd syydifonre; spiasl, surgerg,rcady@{ tmmtslcmnhroh& g.

nflgRRetont Sanefishsy AR Bty Re il Pl D ot abia S e
agsndaued géthi iocraallyi mnpmnfumse&sis@nclaad "pﬁhs:axiimheeﬂmscoul d

otentially also b ted by, .co s, or s of .
oRRESTraE Ao P ReSPaneST et SO IR Maitici FbbRsfesia),
painfiil @nﬁatoor‘fyllom@inhoamﬂs afmoktion @ynamtd) staéic,dhermal or cold

i nfl.ammation arthri
oo BTeAo8 st T POty Pl € i Rfechanica
hyperatlidsia)onBbuif@ pgin sensdiion aftebreimoval efdizestamulation

der itis, allergic dermatitis, . psori
OFEHPRbIED € an HgaFAch et 0 b B BB AE ng e e,
(hyedalgestd)s, retinopathies, uveitis and of acute injury

to the eye tissue (e.g. conjunctivitis), inflamatory

| ung disorders (e.g. asthma, 19 WO 2009/ 077362
Tf%@l'du@ﬁﬂﬁ)&brﬁkﬁﬁﬁﬂ@n e hast-gurgicahpain br gysnieampheaiaoy yprlmary
q SI stre S syndr one, pigeon fancier's disease, farmer's
Y GWB (T’ﬁonl Cc obstructive pul nonary di sease (COPD,

whi ch includes bronchitis and/or enphysenma), or

offk el PRI ORI RE B¢ ranBT bl ShRbET T gl Bihe
pra$en11)urmeglam~t|nclt1desfevgnasrtfllan1rmaﬁ|om,amnair@fdgndabdlselé@eraitnomealS
eitis, .irr

di
Rl Bt mEsRE (o SRR Be % Bl s Pt ot o BREctie
dygﬁmt:hqm bbes tisaade crrmféanetrlstéd:t)@%e&)rmabbglammetabollsm or resorbtion;
t tatl
e AR R B heRieehia Sl il a8 ugars) suen
asmygloaxmasqz}ér(C@D(tZ%)nmmbltorm Q:dﬂﬂ@/astlharrd)a;ehsbs Neuagalegsherative
ease aest[wenl a

A GRRET e pEREReBuPy BT Seo Rl P uino MeRfR LS
da)yendhsrmemn Mwﬁemelladwmgjagnmsu@ agopiodd @,g. moogling), GNS

BRI FhBrs PSR ith B o pEBEDY PSR GRETe g cocaine
orswmﬂnarm)mplhnétloamwml dnaibeaa;s kidnky aysfm_ abioy, Iwendystfurmnck))n
e
o ﬁﬁﬁt?isscwrlzoe&sg garslqgw}ﬁit Bri‘;j‘g}mﬁupﬁtf nt e@ gl@rrRoea colfon cancer,

ovesdotizablabdértans)urgd mcbmingnod. c[@ppceﬂsmrdu M&S@mdlm cogle
muno

ut.of nmun I S e |ca

oL BRSO B TP AT P mn N ST S AT et Lastien
characteri sed by abnormal bone netabollsn1or

esorbtion, jncl osteo rOSIS e
SRR AR T B ERES R s el PR g dintagmation
intiygeeantiaitiat(inyradiodlas M euRageit ‘agthfitisne adtedaetbitis), skin conditions
e%StsSrQDLXr‘?’IbSl’J’rns %gzern(%aald%rmat%s allergic dermatitis, psoriasis), meningitis,
ophthalmic diseases such as glaucoma, retinitis, retinopathies, uveitis and of acute

injury to the eye tissue (e.g. conjunctivitis), inflammatory lung disorders (e.g. asthma,
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et B G Bl e fiess MhetAnBfediqerciency
disemsbs ¢ ogaoxbas@amdationt am n defi ci ency; and mld
cognitive inpairnent e.g. associated 5 wth ageing,

particul arly age associ ated nenory i npairnment. The
Boreudisebege blegratterisddiysaamenalehope ntedallimisinr e adsdbtioy ibdiede
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neur opr ot ect| on and in the treatment of
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.d f ke,
A B SRR et Bl a0 Aond MBIBRITA BT e 3ERbA S
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(e.g. septic shock)

Neurodegenerative diseases include dementia, particularly degenerative dementia
(such as senile dementia, dementia with Lewy bodies, Alzheimer's disease, Pick’s
disease, Huntingdon’s chorea, Parkinson’s disease and Creutzfeldt-Jakob disease,

Amyotrophic Lateral Sclerosis (ALS) or motor neuron disease; in particular
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W@ e@bifBsnt i ve gl onerul onephritis and nephri t i BCT/EP2008/066945

syndr one. is to be understood that reference to

i n¢l ud bot h 3 bl i
A%Waﬁr”ﬁé"sg%sc? SR s PR R - AR R B ey o
destaaitia chssddnate vt intrabeoial dpang docu@ylrﬁngetslbes tmp@ctnf@dtuons
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tokiheramokiafand vitsmini defibienay aad miMejognitiveainyp airetint & geassociated
or di ngt t o anot her
0

and/ for,. i h 3
wit{aeto, sfelEfy Al arsosatememe B0 BE e o moand. of

formula (1) or a pharmaceutically acceptable salt

t her eo for se.in the treatnent reventi 21
THs b PSR 2B BP0 6 Solsagr et LBl R PR B o Fuig T or
sattanetedf, oam fdmezdimpls beattigahadtiveyddizotfiar mqepticol=s Alth@rmers

aiSEEREP i Gyer santio AR pafistter SRS Br Se TR Rl gfortive

wn@atrrlnemt(i\/mlpe goBICE asgdchated wish agdin@sunblasoategsseciated \neemory
|sease nmore particularly pain such as inflammatory
mEae eur opat hi ¢ pain or visceral pain, or 5
r heumat oi d arthritis or osteoarthritis); e.g. in a

I
THE oy R O A &Y FE b et G Blves talipblS30F ithedrMay aiso
b lmeﬁn}fcbromuromotpgmmmﬂﬂ mtrrmtdwdemfofhe?@tj?g@eaatuohuFImw”tg
ro ec or anpl.e a
wo b e ol R e A on S Bl ey AR s
splrrmﬂcaﬁemjumormi’éﬂ'ﬂ(ereceptors for exanple a condition
or di sease disclosed herein (in particular pain,

i nfl ammati on such as rheumatoid arthritis or
Trasdopgaouhbs ot ﬂ)rmrmecetﬂlcalwacdﬂlgble@aas bi/the ¢reseatiayentionenay

arti ain_suc
a5 Lt e B Re el Bpart xRS o ftesisuene
myottidutic teukaemiaost eoar t hr| tis), which conprises

adm nistering to said subject 15 an effective anount

of a conpound of formula (1) or a pharnaceutically
Canpleptiais & Typalltdiddetrsdotiuderdiabeti migrdangimpbthy t digetic

S t qf the nve i on _we_provide. a t hod of .
oot arai o E ke ey S Bacsie o npaiypti
systignes tiplabiis arecarin| e iis Kaveasakiudigeast ,and @asuofdosisi ng

frompain, inflamuation (e.g. rheumatoid arthritis or

osteoarthritis), or a neurodegenerative disease (nore

Kipaet dystUnatibryinplaides septitiasyloméduameplriisy pgréicutarly mesangial
neur apat hi ¢ _pai n,a cera or rheunatoid

orlfeian T penEriGicbadls i T Eyc Sdme et hod conpr i ses
adm nistering to said subject an effective anount of a

It gcggstuga?rs%gglttfat{rT%gFeémg? lo fE%atmeRpmcl C 3 Utth ?r%latlrﬁlent of

established symptoms and prophylactic treatment, unless explicitly stated otherwise.
According to a further aspect of the invention, we therefore provide a compound of
formula (1) or a pharmaceutically acceptable salt thereof for use in human or

veterinary medicine and/or for use in therapy.

According to another aspect of the invention, we provide a compound of formula (1)

or a pharmaceutically acceptable salt thereof for use in the treatment or prevention
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According to a yet further aspect of the invention we
provide a nethod of treating a human or aninmal (e.gqg.
WO oweMnt73e2 g. rat) subject, for exanpl e a humanPGUBPM®O8/066945
sufferi ng frominflammtory pain, neuropathi C pain or
,?rceral

SR ok R B Y BB chhfe o

co@uﬂlllemar tibeade @édos&hlr@halﬁ(]n watticoldr palrmhilaematlon such as

hadm ni % 9.8 subject an effe e anpunt of a
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the, i vi de. a

Simp o VR of BadPiEh ke s TRt sOua9 ERbRgS ePipgen
e.d\ minearn@rate.di me@ge whi ch 35 nmet hod conpri ses

adm nistering to said subject an effective anount of a
compound of fornula (1) or a pharmaceutically
Acoog @hkd fartEal dspbbisof etod mv@ﬁlo\ﬁ‘ﬂvéﬁﬂﬁddé?a? dethod of treating a
hPCT/ EP200 066945 Accoh @gt anot hler aspect bof,[the
YRPeta HH (G- B50% 48 EHeUpEE" By CXaplg ol hyublec
sufffefimngfran (ai ()ondltloa \Amimwaredlﬂteomj PX/X'amceplbsdo ffer aamtole a

tp reof for t rc% a { h
coh PR ResieStne Sttt i batonPeatRahiqhanton slon'ate
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ors
o SEPal sisfiaeRIm Saf s BAINE p11hBF ERceest gl o
rheurahtoasarthiéis RO stechrtiritis), ivhich comprigsd advainkstering its said sulsiect
nera ive ) articul ar
o, Gt R Py SR Rav DA hPEs phiiiagplthelEafiepieble
sataharpof. e. g in a mammal such as a human or rodent
e.g. human or rat e.g. human. 10 According to another
aspect of the invention we provide the use of a
Acvorgiroutoch foftherf ampeot af tid )Werrtioa weh@ronide auhéthad bﬁ/treatmg a
hasse table1 sal t dt htereof othtth manuf acture of t
YR AT (P8 TRR P daD RERECY Or&‘%% ftd %W?%Slﬁ’lec
suffesad mntp)alrofnﬂpmlmatl()e (|g. rhbtnmbmdmtmmy opa$t|aoarthr|t|s) ora
neu
P B8R beld BFtE el hoor Ay IERalgR bl R ©
nelesatitle gainer aistaral cHirs e siteunmasie apiaritid eridsedaythritsg) whidtd
such as i nfl ammat or, ai n neuropath| c pain or
methed gp@prlwiqﬁjmlgﬁtepﬁ% lébj%ﬁitaﬁrq ectve a(grpount of a compound
of 0GrhRMAN | dHd pHaBhacsutidallyl dbcaptaBlTERlt tisdtedf. as a human or
rodent e.g. human or rat e.g. human. According to
anot her aspect of the invention we provide the use of

ActoEMEPRUNEEt Bfirthed s vt BLtha u(x/eht.@f wé pRivaie B eRtHodGakre dting a
accept abl e salt t her eof for manuf acture of a

huRai ¢AMRe (B-9r [AdRB! §-98h) r?éHJteCtofo rSXVBISt *&H“i‘rbsﬁ’led
suffe &g B tinflaimatbiyl RIMTREafopalb®) pnam onﬁstre@miam (@ goaabm Slich as
y{alé&c‘:]eral ai.n Fthn parti cul ar i nf }W‘tmto H
in Bi9at PAIE IDAIttS (89 eyaaiold RS X068 'Pu”tISN which
méth?ﬂ' beFﬁsé‘s{bﬁihﬁ&eﬁﬁ@wfﬁl@s@bj@cﬁbh fe'ffbi:tﬁlﬁQimount gf a compound
st eoa ri such as a human or
of ?fHBﬁ?ﬂ(l)eorg‘?‘ pr}ﬂj’?’?ﬁﬁe%'ﬁ:g' yaﬁccéptﬁg%%ﬁmﬁre?CS I n one aspect

of the inventlon we provide the use of a conpound of

Accor(mijg toa gu?ther aspect of the invention we provide a method of treating a
subject, for example a human subject, suffering from Alzheimer’s disease which
method comprises administering to said subject an effective amount of a compound

of formula (l) or a pharmaceutically acceptable salt thereof.

22



10

15

20

25

30

35

pharmaceutically acceptable salt thereof for the

manuf acture of a nedi canent for the treat ment or
W(m(w/@ms'ﬁnn (e.g. treatnent) of Al zheinmer's di BEEER2008/066945

in a manmal such as a human or rodent e. g hunan
der to use,a conpou
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ri bed. here
s Bh oS STl Bato g A deieafic it s erdl iy B g R Lartyis
oraﬁtﬁoét'thlﬂ‘ it®,); e.d.9n honardxanglch adta lmmresitroti@iteey. aubhaa or rat e.g.
and/ or atnospheric pressure, is usually adapted for
hu®a) | parenteral or rectal administration. As such,
the phar maceuti cal conpositi on may be in the form of

bl et, a capsule, a oral qui d aratjon,
Wﬁ‘éﬂ to aei‘o EFPeé? t ot th{?’@HEj@ W‘é PFY, @g’ﬁgg |UF%PE\%P@T‘D°U”" of
fonmyléi @l or @aharﬁja@@tt&i@l|>ea&feptdbieiﬁhheeaﬂﬂoutHeQﬁamfacture ofa
or a sup€03|tor oral l

spensi_on
m%%lﬁ$rﬂ?r§tf?réht3 Hepgntacgy enligh %sn%%%im@ne Qf %Earg@wmpw
nediF &f=8i€ 88in or Vi@@ér@t ;&alﬁ(]ﬁi pﬁﬂt@ﬁlblt Rfarhfatd?y phin or neuropathic pain;

adm ni stratio Iy be in unit doseforn}
SUSB g 4if H”B??éor(yrp%f‘@”@%% PHBRsghewpaiRidar hé\'“%Ph%qt%%“h““S

e.§9RAtmArAmaAl suth Ry IAHPEaRY EMTRE d1\HuGRIN o Ir &ty Muman.
povi done), a filler (e.g. lactose and/or

m crocrystalline cellulose), a lubricant e.g. a

|ntoablaebédt rcbﬂth'eUdeﬂ@rﬁ‘We(p%\@de 1B iR e F é%bm@b@rﬂf atfemqna () ora
cal ci um st ear at %I di si nt egr ant

PhaTEpeRUVGR rACOSRIR eéé't Sisaeaifor tae H}a@Hf%ﬁﬁJy%Bf aaf”@dt%‘ment for the

tréHtras ST R vieBBeh @l itteBimera) 6t AFhedfeBCdiSdtsabé §. wel mbmehal

aﬁent .. The
such as a human or rodent e.g. human or rat e.g. human.

In order to use a compound of formula (1) or a pharmaceutically acceptable salt
thereof for the treatment of humans and/or other mammals it can optionally be
formulated in accordance with pharmaceutical practice as a pharmaceutical
composition. Therefore in another aspect of the invention there is provided a

pharmaceutical composition comprising a compound of formula (), or a
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tabl ets may be coated e.g. according to nethods known
i n pharmaceutical practice. 30 Oal liquid
wWee@paras: ons may be in the formof, for exanpP@I/EP2008/066945
aqueous or oin suspension sol uti ons, enulsions
i Xi.r e for a
B Cp R SRR sl TSPl B wre B Py Veterinary
mswcmeble vehicl e before use. Such liquid preparations
may contain additive(s) such as a suspendi ng agent(s),
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TR SRR 5P oS R b airveip S R Bo i @ use
ordrealtientmenlt or pregetivnpds destribediheredj uvant (s) such as a
| ocal anaesthetic, a preservative(s) and/or a
buffering agent(s) is or are dissolved in the
A plednmdceutlc'ﬁoc@nﬂsrmitme df e iateattioh,i which iag berpmmed byoadmarure
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mey e RAPE ST Shinbieh SeBout S bl (s SRRt st
grdnds,cd Meehgeaademehtutabmtovmhiﬁ injettabkeualinfysable solution or

Sacgoquos hed (%tglltratlon The conpound or salt can
U5REILY [ P SHRPISES a by exposure to ethyl ene oxide,

before suspenS|on in a sterile vehicle. In one
act ant or
ARl euRiditn ShrP BT E SRRERYy phigio
uni form di stribution of the conpound or salt of the
invent i on. iti.on contains
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cqnaa_mﬁ ﬁ?MbﬂPO{e{qe;mp%ﬂsatgfcmwamndhgta@eﬁo%g)r 10 L (r)]d6co)(;/o by
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nydFeonu e iyose BB ER efiePled. ratos AR o
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or .ex | e
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oG EERR b Hite S8 S5 R bontTog P BER LR k! i Hef el Pragtce.

conp03|t|on 25 The dose of the conpound or
S N A L
suspemsiomBolutiarse dmdistoms deyrgpy or elixirs, or may be in the form of a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain additive(s) such as a suspending agent(s), an emulsifying
agent(s), a non-aqueous vehicle(s) (such as an edible oil), and/or a preservative(s),

and/or, if desired, a flavouring(s) or colourant(s).
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di seases / conditions, may vary in the usual way with

the seriousness of the disorders, the weight of the
w@uoperBss2 and/ or other simlar factors. HowevRCT/ERX0&066945

30 general guide, in one enbodinent a unit dose of
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trianci nolone (e.g. as acetonide), flunisolide,
rof | eponi de or butixocort 15 (e.g. as propionate
Inest eh)b)odmeerg thé oompbsdtidn emtairesfroro 0. s teSPl by @eight of the
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acﬁ@@ﬁﬁa&}ﬁ&lﬁﬁe emdpﬁ@md\@pﬁ@@ﬂddéﬂﬂdeﬂiy acdeptablé kalt of the invention),
th ti i,ncl ud . .
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tot2080 ngesaichrest50ahg & 1008rdy prasdidase of trectod@rositisnch as
atherosclerosis), e.g. as described in W 2006/ 083214.

25 A further therapeutic agent nmay in particular
Thenddsedéd tree commposine 0o pbbratziceuticafly aasméptat»rwsaltdhergoﬁ MSAFdDuse

. e, 0. f iri L
o L R LS PR SR o
d'ﬂ!‘ﬂfe@l‘ Otﬁrmmonkehay edran thexapalorzammtmmbts&nomess of the
suliin

ot B8 weish? s Direrr BARY oty SRR gy er s @

gemegal gpide aio @ihamsnibodintend prunfteldse of @0&od 26GNag or D105 to 1000
B! LBHNSE p 9818380 Ty B ASEL AR G, ABRELSY &1
pHahead:e’tE!aaliymmbemﬁblarsalt of the invention (measured as the compound), may
be used, e.g. in a pharmaceutical composition. In one embodiment, such a unit dose
is for administration once a day e.g. to a mammal such as a human; alternatively
such a unit dose may be for administration more than once (e.g. twice or three times)
a day e.g. to a mammal such as a human. Such therapy may extend for a number of

days, weeks, months or years.
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i nfl anmat ory di sease or disorder (such as rheunatoid
arthritis or osteoarthritis, and/or inflamatory
w@2000p77362 g. as described in WO 2005/ 025571. CeCHEPR2008/066945
(a COX-2 inhibitor) can for exanple be adm ni stered
orally at a dosage reginen of 100 ng or 200 ny
(nmeasured as the free base) once or twice daily. 35 A
furt her therapeutic agent may in particular include a
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as descrl bed in WD 2004/ 105796. For the
toid
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erg B\l&ingoezg impﬂﬁemmgarommlds}oirinocelemjxmg dxrtloﬁérdaedetoddh% :
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and/or inflammatory pain), e.g. as described in WO 2005/025571. Celecoxib (a
COX-2 inhibitor) can for example be administered orally at a dosage regimen of 100

mg or 200 mg (measured as the free base) once or twice daily.

A further therapeutic agent may in particular include a tumour necrosis factor a

(TNFa) inhibitor (e.g. etanercept or an anti- TNFa antibody such as infliximab or
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A further therapeutic agent may include an inhibitor
of pro TNFa convertase enzyne (TACE), e.g. for the
wae e@avmsstr of an inflammtory di sease or di sorREV/EPRO&I66945
as rheumatoid arthritis or osteoarthritis; in
rtlcgg r r.heunat oi descr

hriti . 0.
Bo-Gorsramsista fnlf?r%hc'gfg%niﬁ%ﬁgﬁlﬁﬁ%e%ae%fntfrﬁa@nous
adn?:pi_l}stéﬁ:tbg eja% ggn;hga@aimﬂit DtEar; _ElﬂaMﬁiaﬂﬁQ?i’s@igeB@?jlsorder (such as
P at i e.q. . r
eI grostoearthids g ob Datdnds i Mo asrss

pravastatln sinvastatin, fluvastatin, cerlvastatln
dal vastatin, .rosuv n vast

ARy figtdeufe a0k B3 A bp ReuB R eNEs o Prfor e Ry
arttioha@t @ forrparqritéravashadsiintravenoweadrahistrati@gesucasisat i | n,

o PR DA, Beyefns iy PR BT Beipeh R 25, Sl e
fODIﬁHhV@fousladm-rrﬁSII@mOIﬂ.)l ritauctinf ari, QR(Hltl )i768)AMBUGRH (Asplied Molecular
=BT cona2d i ariaBhe Puria pa Gy R B armas
THid fllmther t(nempeuﬂicoage(mt e4n a@rrbmfcﬁtrreali‘eam)ant @ Janamflammatory

cifiep o pisgideE (b 8F iAo Blhppripisy ancipp,

infean@atoey pdinlsuch as i ntravenous adm nistration); 10 f)
anakinra; g) an anti-IL-1 (e.g. IL-1(3) nonocl onal
anti body (e.g. for parenteral such as intravenous

A &ﬂhhibnihetarp@nh(oa@ent ayamcludd®-hydroxy- B-f[ [4-AK2- pyrafirgdamino)

I
bR RR S A e o (LS aoen BAal Ay by g 15
m]jla)mraatoegn(ﬂl;see@BZilz dlmrdmlt(sru:\allasazéurbmdw dridritis of @steoarth;ittijsc; qun
t such, as .in
R ER Pati D A et TGRS BATRARE BRI b pea T
part by Genmab AS) (e.g. ofatunmumab for |ntravenous
t t PRO707 E- 13
A RO DRIARPA SP90aZ50 T AR P LS R el 4 e €51
metayi methywmmas]l tienxoyl]ab gurtamfcaadlﬂ'r(tmmbotre&@tee) @% fgmrat he
el t t S
R AER il 5o ke iont PP PBE P bRRoeH & SReer
(sactdasorhelmbtoidrantirdis \or ostenarthridipait piacticplar rijeuntatg@a atthritisl),a.g.
t d '
1520 BB o Tk e P RREAUPE T Ol o
meifyetnéxate cargenbdminaterbe ]:rcathbhﬂnmneﬂtaidosa@&mglrmsn ofay& nigsorally
treat. a Suc
o RRRD R PP R 2 B R 2o frFigRRRor 3 doses

(7f5emg aotyl) as axposd @nee weeklpete Ischdmyawmaﬂxmeally be adjusted
dronDr hone

o er e o FARPRGTS o Bp SRR BE Pt gt 2 ol

weekly oral dose of 20mg of methotrexate; once a response has been achieved, the

methotrexate dose is typically reduced to the lowest possible effective dose.

A further therapeutic agent may include an inhibitor of pro TNFa convertase enzyme
(TACE), e.g. for the treatment of an inflammatory disease or disorder (such as
rheumatoid arthritis or osteoarthritis; in particular rheumatoid arthritis), e.g. as
described in WO 2004/073704.

A further therapeutic agent may include:

a) sulfasalazine;
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wo kioghti3exse t herapeutic agent(s),

oxycodone, or tramadol). This/these therapeutic
agent (s), and/or the conbination 30 conprising
can be for tPEI/EP2008/066945
treat nent of ianamTatory pain, e. g in a manmal such

h t
Dy T N e T e
sWOas’lélGOﬂn‘gas(angcer&@ﬁaﬂ@ crllv65t@t|mrgja0/rasﬂa®600mggastaﬂn
t sure
ot Ghalnos iy aboRaB RS AimERER ol Afgstatn
rivastatioulenvastasin dmtasyaturﬁﬁaniuasmtlp,a‘mras:atlraros&n@sldmrfmntavaétatm
SRl N G R T e B T
ddxam@thalsgnenerwtmgg‘gbmeolpm,mra(ﬂumﬂb_ ; mpredﬁ%oﬂ&ﬂ?})ﬁﬁirﬂd&ﬂﬁﬁe;
. - an opiojd. as nor phi ne
RGRTHGT O 8% KBt 5-9- Pt SR G APt done. -
haymdarrmrmrsp’eoemq)r antipody, ;e_tg)rale anﬁEIL-BaﬁCHIEo_ rOﬁ?noctIonaI ?ntibody (e.g.
t ar.__nor.phi ne, ent anyl ,
fo rgﬁtggqi ho?g PPQ@%F 'agmsttraﬂgrr] icularly nor p%i ne), -
anamimaam ne reupt ake inhibitor (such as dul oxetine or
anyt r'éﬁt lﬁlggﬁ'aﬁ@r"%?qocgyﬁg%"g%ﬁﬂ'y ea%d‘?abagrﬁera' such as
mtrarebansia@rpinrwatldr’r)] s/these therapeutic agent(s), and/or
th i ' i si this/th 10 th t
RO of Bk BB oSt Bt henc of neur opathic.
i) pabantj-macgphadge eblomfm‘mhulatmdhlctgjs I\/&CSEm'ata)noﬁomalemﬂtmﬂyeOr
tered or

b
i BAGPEERh Mo Raons AREbAL 'S IS ettt st s diferess men
adDrﬁlnlﬁsﬁﬁlldmg} duoh GQth{cxgnatDtoaalturpumgblbﬂhMgb( ?arzod'%étydellsloped in part
ree e
oy R R BEL B0 Pyl S HaveRBud SoglstEREuER oL e, AME-
133c(Appliegl Mol(eajlareEMcﬂlp@hhloo: hpao nnmmmbntedms) Incpriegahiallian
tered at a starting oral dosage reginen

”tB)f'me(?rﬂ% %‘ﬂra?c"b pregabal in per day (split between 2

or 3 doses per day) escal ating (e.g. in about one
300 bal in.
Brahe @per) O an DT ShalP e teng T 5030 i
armams puostesathrite sadar irdlg mmentorg for G80ropathteqiad; ippatjabad i n
day. .F f di abet i h th
R SR Bt Bt Bresr B LR R8T e ™ gt men of
150 ng to 300 ng total pregabalin per day can be
dmi nj st d For fibro
il 65 e RbrapB cHRaMl o Boog ™ anstbe iSRS conniar
a@h@g@pablieﬁ)f pegtmgdaﬂe;mraatobepaadmunh at paedetaRrot gadyat amopioid
m njste

SubonG. REF 2FoR0ns. RS ookt Fvegporonone.
oxtymmjioee rgattnaperm orrbupaemohdmaedm parfit@aradomhiak] fentaaylg.
oxygcgdorr]]%ucr)r aaraet]do?) pl%lls?these t%erapeutlc agent(s), and/or the combination
comprising this/these therapeutic agent(s), can be for the treatment of inflammatory
pain, e.g. in a mammal such as a human. For example, paracetamol can be
administered at a human oral dosage regimen of 500 mg to 1000 mg (e.g. 500 mg,
650 mg or 1000 mg, in particular 650 mg) of paracetamol (measured as the free base

/ free compound), administered two, three or four times daily.

In a particular embodiment of the invention, the further therapeutic agent or agents

can be a therapeutic agent or agents capable of treating neuropathic pain, such as:
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dosage units can e.g. contain 100 ng, 300 ng, 400 ng,
600 ng or 800 ng of gabapentin (neasured as the free
wha®ehzsszd) . The gabapentin dosage regi men f orPGDEP2008/066945
neur opat hic pain can e.g. be fron1300 ny once tw ce
or _thr 3600 ny
-3 opig Wisheortlibe el PRefireol A bde: mon
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- gibaperttian be 900 ngy / day of gabapentin (measured as

the free bas istered as three equally
- R0gPU ecﬁ‘@%@”%%ﬂg%g? PP e.g. based on individual
- qaélidneaepinesponse and 29 WO 2009/ 077362

T#'?%Fﬁg %9?810/&% ggér%ﬂt 55%&%Zogﬁp%,cqrﬁblg%@%ﬁ%%}sp%alég thlsﬁnese
ther@oemmgtem (s)event e for Ihalaystmenpoftneursopathid palm d.gtiak rmseal

é ng /| day of gabapentin (neasured as the free
SUgdS&~ "Zrl%% Slower titration of gabapentin dosage may

be appropriate for | ndi vi dual patl ents The m ni num
0s.e

qu)%?@gfél’ 9regﬂ€a|\/vecéf2 be ”}'%'gt@ﬁedﬁfa ef,a P B%Li;opithilcspain; e.g. at
a hymarc atdl yoaagtaaégiineofof 250vegkts 600 ardtotad pregabhlin3ad @ayg /

(nfg35utef N %, bl 4t BB, P 5 625 dRREBE AN rR gt
fof posthdrpet(d Neuealgib i(l% nlela’og)g? Iggrlagvéon)dﬁmn @xega]bbﬁh can be
FIETEhE SRIEE Rk ESRIBRVY L rBR B Ry PRosbapares ey

(salneeamlzoratdmkeswbr ddy)i escalatlpg Gdg.Ug abéutgmbamm forgn oral

d t d e
oS8l PP Y o 40 Bira2bBli Biah e e rdaptinalt ofipfing up to
msnmumdrerc&;sége teyirnare osdiod g tetalt pre grtladip pat day. Femaa@afudi |
gt b obaloh s RlervRGEHE SATE Y el dasafe g o
150aag tdr300 mg tatal @ggabedih @at dayodaar begasmihisteyeadf FdrFibromyalgia, an

oGERRBGP aEBE A i N5 30 SUEDLAN BRGb e
dgyage bBladminisiereyd - F&Egaﬁalﬂd\ﬁaﬁ)élgl6@%4%)n|stére6®@pa@teﬂpﬁanorﬁe

AR AL RGP Pl TR0 7= S e 20

gabapentl n. See also K C Cundy et al., "dinical
r e okinetics of Trans or.t.ed

F%reéawa %?bad%&B (b&H P%adm' Jf‘%EF? ﬁrawl%h% RCFYT p%%a'” syal
dceagelbhlts:@tnl @ c’ﬁ@taﬁem@m‘geﬁocgml@&m n(;ngp%(nbmgtoeeowmgmfn
t t .

o PR RN Cen B e BRTid’ ToRReaHE R SPades repimen for
neex@athie paiofcas ene berf@im Sty ,ond@stw'g:e ar ¢geerdmss aadday up to a
ol 88 o R P B PRGBS
usueklgeps&rfcmmed wﬁematalnmlé tiort geeiph érlabmapepdthic papemtdults,

incl ﬁ%an o

ga(g))w%rb rapylc % H]'t{a%‘?fgt@f 6§aot|g§rﬁtgeh(ijcps%’ thlfjse %ta?}qy' 300 mg of
gabapentin (measured as the free base/acid) once a day, day 2 = 300 mg two times
a day, and day 3 = 300 mg three times a day; alternatively the starting dose can be
900 mg / day of gabapentin (measured as the free base/acid), administered as three

equally divided doses. Thereafter, e.g. based on individual patient response and
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wozyeotsse, or tramadol ), then the opioid and/RCT/EPI08/066945
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adl GRSy Tl b slmnaitd fformalS T BB eSS ke
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frdrmg_mtdmnpdund af fwngnl?l(glw ?fdnart&hiereofal In @o?_ agmogmemt, gabgpentin
a e or e
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huexsangd udt, &.g. atckniotsl ﬁhl@lf(ﬁﬂ;emat/ingran ex@iyalent malar yuartity of
eut |

h
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t . 0. : . {1 0.
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or.nul_at.i. pns r|S|n atio
VR BHER R SRS B8 g SR PSR Bl B Bl e
exaaridsasf some cexiciope® nibsagemeyinsehsantddomhdatioas peEP 18612t bsed
invent i on i dual components of 20 such

'nQBWSPﬁQ?En&%@QWﬁ Cg‘}égﬁam ni stered either sequentially

or S|nultaneously in separate or conbined

BRI Apodimer ghbe ey, bR S EBRT Bfie Bl goent
md:lhkmfsm)f opisid (mdaslmorpblrrb,l featanginoxyicbtioree, Famadd, hydrocodone,

ht Oera E:utel c.a Or act L thgr amaI 25 d:!ffease hine,
YSfApAPERNS: 384 8 %%@f‘?%s&ﬁ &) 8 FEeln REFHEY AP
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g R OIS S et A B b o By B E ARERRuE bein
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When the compounds are used in combination with other therapeutic agents, the

compounds may be administered either sequentially or simultaneously by any

convenient route.
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Abbr evi ations, sone of which nay be used herein,

w0 p@bds6r he foll owi ng: 5 HEPES PCT/EP2008/066945
4- (2- hydroxyet hyl ) - 1- pi per azi ne- 1- et hanesul f oni c aci d

HO -/ - - \ i N "\-- 3H i | t HPLC
T hyeriin Ml byt i Rel S poFomiigas Sotpda "
compouhe of loGivagh) ot@/pldSrnhéc@uticially hccspd g salpthgrdof tagsther with a
RT roomt en‘per ature

A e AgePERr Foe s (Bt 85 HETMEENS D) i ot he T ange

of about 18 to about 25 C, or a sub-range W|th| n this

sl Bae 18 o e P ok 3 BN RS L i liefoouna o
formedla gglsr etshit ﬂmdeofnarﬁbmwuaﬂuelthetr@e&tuabgm orbgentkhﬁay be
resent,. i nvention

e R SepaT e R e RGRa B T d e DTG okt dady B HeSent
asExem’plblBedpharmaceutlca:cflormulatlont/hcomposmon eg. rtnﬁy be together ina
t uor one
SiRgis bam BB HrEL Botagsyhint 2t el AT DE R oY shartishy 2B€
incttj]i{ﬁﬂimal(do{h_panémts ()] mi‘s'e:cmtt&t?ialtlnn c\abfc&rleégmmztfsdmhstered e|ther
onpcysti ne "

seBOPBlE I b r ph3mecP b iombypPors onitstions (e wora. or
sirhullargiooxlyy tesdp@rdl@0r gombindd pimarolaceutipakbfoen @dti@gs) /
com%osglﬂa(e?ge. 't‘ﬂréﬁ’ |r\1lvg£aa|88%aem%gdlmenpthg?tapé/aémmﬂ%areéje (8

sebiupdtidly inosepaaté pharasentivaktonylixfidresvydoppetitiamafE.geral).
(0.139 g, 0.72 mmol ), then diisopropyl ethyl am ne
(0.140 g, 1.08 mmol ), 1-hydroxybenzotriazole (0.122 g,

Tra0cddniBitation® kgferredtd herein may optlonaIIy be presented for use in the form

oA B E ST BRBH IR s st FEE IR oS camppiging 2

ccﬁﬂb'mratled aatdeflmlimerelrmegeilherr\mthfa)pha?mabetﬂlctaheamoediablet(mrher or

\Nat er. Xt ract at e.
ex&ﬂﬁg‘, ﬁ%rap%sre %ﬁtrtget %%p&cgo tt},e2 n\\/@t 9'I' /hg.)ry%%%ual components of
suEEEbEBEﬂG&tsOﬁﬁQﬂé administered either sequentially or simultaneously in

separate or combined pharmaceutical formulations.

When a compound of formula (l) or a pharmaceutically acceptable salt thereof is
used in combination with a second therapeutic agent active against the same
disease state the dose of each compound may differ from that when the compound is

used alone.

The following descriptions and Examples illustrate the compounds of the invention

and methods for their preparation but are not intended to be limiting.
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were then washed with saturated aqueous sodi um
chloride solution and then with water, then dried

W/ 0y dr ous sodi um sul phat e and evapor at edPCTER2008/066945
resulting residue was purified by preparative HPLC to

N-{[4-fl - 2-
E)?éMFf"ES(r)?onei Lyl ) pﬁggsl ] met hyl } - 2- (2- met hyl propyl ) - 3-i
sot hi azol i di necarboxanide 1,1 5 dioxide (0.045 g). M
IV —39707 HPLCa ret ' ti = 3. 35 m nutes.
ARG, St ey o ThER bk, bidBe g eyl

acid 1, 1-di oxide used in the above procedure was

HERES™ o b b b P Yehanesulionio pd vas

prepared from L- honmpcystjme\in a manner anal ogous to
that described in Lui NGrazNﬁgnnen Francesco.
Archi e der Phar nagP (V\él Séardy) (1993),
326(3), 139-41. (ii) Ethyl

eq 3S) - 3- i SUNAEHH i di necar boxyl ate 1, 1-di oxi de (0.100

HRLC 0. 52 ef@manéd W8miatbgedprgt hyl f or mam de (2
rr1) and ﬂ@a?ed with E%f&asm um carﬂk@nate (0.286 15 g,
h2. 07 nmolhPUshd then with isobutyl bronide (0.142 g,
mih- 04 mol phinutEle mxture was stirred at room

tenperature for 4.5 hrs and then heated at 70C for 2
LGIAS or @S i xtliguid %@“?tﬁgﬁpﬂ}’(fﬁ‘?éﬂswcﬁrﬁ”\ﬁgyer and the

msesul ti ngnadsdpetonesy extracted with et hyl acet ate (3
times). The conbi ned or%anl c fractions were

Rihree ti mesmyueimreraigedpmbienk iPrpparaiyregy &ys 'édwa'l‘yo'@ the range
sodi um S%fperb%hﬁ@%j aBY @AY at &g d Qutgfa\h@eafvlfhﬁﬁtrﬁélﬁan%@ unless
which was purified further by silica- gel colum
chr omat ogqtgwe dsqlasedderginh a 10 1 mxture of
petrol eum ether and ethyl acetate respectively, to

gi ve pure ethyl 2-

(2
Thﬁegqujmﬂsmo)s (8) (%ﬁ'@ﬂga\ﬂ'& fhgisyebaleaeiogs eutlingd iy Iufemes 1
to(é)ag&% %r thel ﬂ)rb?)argﬁ bf compounds. of the present invention are further
2- (2-met hyl propyl ) - 3-isot hi azol i di necar boxyl at e
illustrategi kyxthe &llowingoxagiples. 6 nmmol ) was di ssol ved in
tetrahydrofuran (4 m) and treated with lithium
hydrOX|de 25 nmonohydrate (0.270 g, 6.4 nnnl% The
Exgmple, ] eNvidfluerq-2+(ig U%rpmﬁﬁwﬁph%@eﬁwu%%mt weraryk-3and
|séthﬁﬁolﬁméﬁ§l%oké}h@ev’?a’t Bloxidd NB1AFHE RIS Jrepdrtd 8r ¥@Sinable from L-
extracted with ethyl acetate and then the aqueous
hgmegeystingds treated with an aqueous HCl sol ution (10%
at 0C and then extracted with ethyl racetate. The
combi ned organic Iaye\fS S @ri over Na2SO4 and
concentrated to gi ve~ N
2- (2- met hyl propyl) - 32/iot azol i gi necarboxylic 30
acid 1,1-di oxide (0.220 g). Exanpl’es 2-32 (in forns
prepared or obtainable from L-honocystine) In a nanner
anal ogous to that described for Exanpl e 1 above the
: Jap f
2 By B B Bl o R J 1 dord O HOTE 0.36 mmol,
preparpd e depsribed hetom) wes digsphed mmmylfqmnam h?emarmﬂ de this

hakj_ al Y
e Db B S e R . PR 2, pmon
then diisenrapylethvianaine 0. 140 agl-0d tmal), diekydroxybenzotriazole (0.122 g,
0.90 mmol), and N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride

(0.173 g, 0.90 mmol). The mixture was stirred at room temperature for 24 hrs then

diluted with water and extracted with ethyl acetate. The combined organic layers
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previously in the chemical literature, for the

1-[4-fluoro-2- (trifluoronethyl)phenyl]nethanam ne
w@e@por73650but yI brom de respectively that werBCT/HB®A8/066945

in the above procedure. 5 Table 1 Retention Exanple

nane, tine* no..[2M-Na] + rains), O FE

W‘I(S érl‘_grléﬁa%efé"él h S?i%‘?@ﬂ anF?‘(Sz?Oé’H{'%P'HE’ﬁJ-? ?%‘5}}"86]%‘8&9‘?” with
water thgnl dried-with andiytinpus podipl sutpBiatestdévapotated. The resulting

i.di necarboxam de 1, 1-di,gxide ./ F 320. 95
A ieS RIS Rl epdelic HOs S aikh pPse TIPS G620, 73
(trifebloyhetidA Jph ot inatiolil-2H 2:ee tdrylpoo@yii 3 B othjakolidivedadexaoide 1,1-
q @%5N\OCI 379.04 E4 3.41 a

"?\’ﬁ'(?"( d)chl or ophenyl ) et hyl ] - 2- (2- 778.75 met hyl
MBMpKl’)= 3B7.6Q tHALEZ obtehtibmitrea k- I3mBcamindessl, 1- di oxi de  xp

Oci 359.03 E5 3.27a N-[(2-chloro-6-m et hyl

phenyl ) net hyl ]-2-(2- 738.86 net hyl
Ther DRtk thyoreoyl ) F8-Bothiazolidimezmesdxgicagidl ¢, 1-dioxide used in the above

procedure was prepared as follows:

(i) Ethyl (3S)-3-isothiazolidinecarboxylate 1,1-dioxide was prepared from L-
homocystine in a manner analogous to that described in Luisi, Grazia; Pinnen,
Francesco. Archiv der Pharmazie (Weinheim, Germany) (1993), 326(3), 139-41.
(i) Ethyl (3S)-3-isothiazolidinecarboxylate 1,1-dioxide (0.100 g, 0.52 mmol) was
dissolved in dimethylformamide (2 ml) and treated with potassium carbonate (0.286
g, 2.07 mmol) and then with isobutyl bromide (0.142 g, 1.04 mmol). The mixture
was stirred at room temperature for 4.5 hrs and then heated at 70°C for 2 hrs. The
mixture was then diluted with water and the resulting mixture was extracted with ethyl
acetate (3 times). The combined organic fractions were washed three times with
water, then dried over anhydrous sodium sulphate and evaporated to give a residue
which was purified further by silica-gel column chromatography, eluting with a 10:1
mixture of petroleum ether and ethyl acetate respectively, to give pure ethyl 2-(2-
methylpropyl)-3-isothiazolidinecarboxylate 1,1-dioxide (0.100 g).

(iii) Ethyl 2-(2-methylpropyl)-3-isothiazolidinecarboxylate 1,1-dioxide (0.400 g, 1.6
mmol) was dissolved in tetrahydrofuran (4 ml) and treated with lithium hydroxide
monohydrate (0.270 g, 6.4 mmol). The mixture was stirred at room temperature for 4
hrs and then poured into water. The aqueous mixture was extracted with ethyl
acetate and then the agqueous layer was treated with an aqueous HCI solution (10%)
at 0°C and then extracted with ethyl acetate. The combined organic layer was dried
over Na,SO4 and concentrated to give 2-(2-methylpropyl)-3-isothiazolidinecarboxylic
acid 1,1-dioxide (0.320 g).

Examples 2-32 (in forms prepared or obtainable from L-homocystine)

In a manner analogous to that described for Example 1 above the compounds
tabulated below (Table 1, in forms prepared or obtainable from L-homocystine) were

prepared by substituting the appropriate amine and/or alkyl halide, all of which are
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1,1-dioxide HI 331.0 E6 o' NN\ 2.15b Oci 682.6 34
WD 2009/ 077362 PCT/ EP2008/ 066945 Retention Exanple

wQ rwbip773€hen cal name tinme* no. [2M+Na] + (rai PGI/EP2008/066945
N-[ (2-chl orophenyl )nmethyl]-2-(1

avgﬁat;?g reg\(yﬁra@e%rmé og&p%qaszcglclggbg%g%o}b Gan ng‘;:i routes’ dlescrloxdj de
prélrn{)LQst hthe tlgrhiealyitgrawid) yor|th 1€{41-|ﬂyd)ro&-

(e oacTBlab Sl TR PTG s Diestospagiye’ talhde
usietirin fHeLabrooa”etdzc}am)rphenyl ] met hyl }-2-(1-

nmet hyl et hyl ) - 3-i sot hi azol i di necar boxam de 1, 1-di oxi de
O OS NN\ 303.2 E9 Oci 1.86 b

TaﬂsHeHZ chl or ophenyl ) net hyl ] - 2- met hyl - 3-
irset-hiazo-dinrecarboxamde—1+—31—dioxide O—F—F % : i\! N
E)f\]é?n&e F3 2 03 b [M+H]+ etention
Chemical name N time*
no. [2M+Na]

(mins)

Y (0] Cl _
E2 3.15°

746.82
N-[(2-chloro-4-fluorophenyl)methyl]-2-(2-

methylpropyl)-3-isothiazolidinecarboxamide

1,1-dioxide
/j\[( JQ/ 320.95 b
E3 1.80
N-[(2-chloro-4-fluocrophenyl)methyl]-2- 662.71

methyl-3-isothiazolidinecarboxamide 1,1-

dioxide

o Cl
;\S/jﬁfHVQ/
07 N
ﬁ) 0 G 379.04
E4 3.41°

N-[(2,4-dichlorophenyl)methyl]-2-(2- 778.75
methylpropyl)-3-isothiazolidinecarboxamide
1,1-dioxide
Y g
07N N
y ° ° 359.03
= 3.27°
738.86

N-{(2-chloro-6-methylphenyl)methyl]-2-(2-
methylpropyl)-3-isothiazolidinecarboxamide
1,1-dioxide

O\
_s H 331.0 )
E6 SN N 2.15
/K o) cl 682.6
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N-{[4-fluoro-2- 730.67
(trifluoronethyl)phenyl]nethyl}-2-nethyl-

WO sobiiaEn! i di necar boxam de 1, 1-di oxi de

Oll

PCT/OPOS 066945

345. O Ell 2 50 b N-[(2 chl orophenyl)msthyl] 2- (2-

10

nr oanvl

Nnear hn

nn Q rent hi ‘3‘]{'\' H NeAam
LU U LI 3 Ilyl I UH}I LEE=AAY III AL UT T UI TCOUTUT UUAN
1, gedhhqxi e 35 WO 2009/ 077362 PCT/ EP2D oq% 694?9%”“0”
Ret ent’i on| Exanpl e [Overfical Ghewi cal nanme|tinme*  ho.time*
[2M#Ma] + (rains) 0 / O "N N\ E12 0 ¢l2M+Nal2pd, .
N-[ (2- chl bro- 6-m et hyl phenyl ) net hyl ] -2] 654, 73] (Mins)
met hyl - sot hm@(zmhlb@bmglahémyqazmde 1,1 dioxide / cl
1"s HO, ?
N-[ (2, 4 d NH%’Y*‘F%‘ Wkt j eﬁa?)%ga'ﬁg hyl - 3
i sot hi azol i di necar boXdrdi®e1, 1-di oxide| O/ F|ON N\
F EI4 J o] F 33/. UOJ. 994 - -N-1(2
8, 4-trifl poroph e@g(j\rr;ﬁ@@
E7 SUA cl ) 2.99°
654.75
N-{(2-chlorophenyl)methyl]-2-ethyl-3-
isothiazolidinecarboxamide 1,1-dioxide
F
N
o¢S{NjYHv©/
/K o] CF,
E8 382.99 2 50"
N-{[4-fluoro-2- 786.65 :
(trifluoromethyl)phenyllmethyl}-2-(1-
methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide
OSS%H\/Q
o~ \N N
/ 303.2 b
E9 0 o 1.86
N-[(2-chlorophenyl)methyl]-2-methyl-3- )
isothiazolidinecarboxamide 1,1-dioxide
F
OSS/j\'(HVQ/
o- \N N
/ 0 CF,
E10 2.03°
N-{[4-fluoro-2- 730.67
(trifluoromethyl)phenyl]methyl}-2-methyl-3-
isothiazolidinecarboxamide 1,1-dioxide
o)
N
078{%(“@
}J © ° 345.0 X
E11 2.50
N-[(2-chlorophenyl)methyl]-2-(2- 710.6
methylpropyl)-3-isothiazolidinecarboxamide
1,1-dioxide
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i sot hi azo

"NTEL5 J o cl
wogi0opmsshyl | - 2- et hyI

i di necar boxani de 1, 1-di oxi de

O/ F

N\ O

334.9 2.15d N-[(2-chloro-4-fluorophe
3-i sot hi azol i di necar box aPd TEP2008/066945

1,1-dioxide O / FO'NN\ F E16 OF 2.82c 666.65
ety N2 34—t verephenyh-methyH—3 .
i sg;ﬁn(]@%o i di necar boxani de 1, 1-di oxi de HRgtengon
' E17 O 31&H2ndcadhdmeN-[ ( 3-chl pro- 2- m| time*
¢t hy?@henyl ) met hyl ] -2- - [2M+Na] :
et hyl - 3- | sot hi azol i di necar boxami de 1, L di oxi dg (@"® g
HEL8 O "N N C 2@6 071 36 WO P009/ 077362
PCT/ EP2008/ 066945 /s el enfii o ample [ MtH  Cheni cal
name tinmet no. [2I / aijns)
N -Zchl pr o- 2-met hyl phenyl 9methyl]2-(1 _ d
mB{ Fet hyl ) ng2ichiBloty-Remlibihn prkfexan] desq 43 1t di B! de
methyl-3-isothiazolidinecarboxamide 1,1-
dioxide
OSS@W v©/
o~ )
E13 2.28°
694.56
N-[(2,4-dichlorophenyl)methyl]-2-methyl-3-
isothiazolidinecarboxamide 1,1-dioxide
F
O/ \N N F
337.0 g
E14 o} F 1.99
2-ethyl-N-[(2,3,4-trifluorophenyl)methyl]-3-
isothiazolidinecarboxamide 1,1-dioxide
F
- 334.9 )
E15 o Cl 2.15
N-[(2-chloro-4-fluorophenyl)methyl]-2-ethyl-
3-isothiazolidinecarboxamide 1,1-dioxide
E16 /jﬁ( ) 2.82°
666.65
2-methyl-N-[(2,3,4-trifluorophenyl)methyl]-3-
isothiazolidinecarboxamide 1,1-dioxide
o}
N\
~S H
I3 316.9 ,
E17 2.31
N-[(3-chloro-2-methylphenyl)methyl]-2- -
methyl-3-isothiazolidinecarboxamide 1,1-
dioxide
O>\s H -
E18 07 N cl 2.63¢
/K o 710.75
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O, "NN\ C 359.0 E19 2.8 Ib N [(3-chloro-2-nethyl
phenyl ) nmet hyl]-2-(2 methyl propyl)-3-isothiazo
W0 diopetasboxam de 1, 1-di oxi de S r- H O N N RCT/EE1008/066945
0

330.9 E20 0 3.32c N-[(3-chloro-2-m ethyl
pheryrethylH—2—ethyl—3—+isethiazelidinee boxanﬁtd

1, xaﬁ‘h ¥ide O0'S/ F 0NN\ E21 J 0 CR#.369. pRgtepgon
2- et ﬁ N {[ 4- f | uorGhedical name . time*

t rifid-uor pnet hyl ) phenyl ] net hyl } - 3 [2M+Na]

il sot hi azo| i di necar boxam de 1, 1-dioxidel O O S IQ“NS)
Cl 349.0 EZN [@-cAlbro2-methylphenyl)methyl]-2-(1-

N [(2- ohl brgesfih ot Qaenylhaet il 1 -

met hyl et hy azo I necar boxanl de 1, 1t di oxi de
O/ F OSN N\ F 350: 1@'0@23 F 2.26d
- (I-met hyl et hyl )

-N[ (2,3, 4;
trifluorophenyl)nef hyl] +3- 0t hi azol i di necar bpxam de
1, 1-di oxi e 37 YO 1077362 ®CT/ EP2D08/ 066915

359.0

'

E19 2.81°

N-{(3-chloro-2-methylphenyl)methyl]-2-(2-
methylpropyl)-3-isothiazolidinecarboxamide
1,1-dioxide

/j\ﬂ/ Ji;L 330.9
E20 3.32°

N-[(3-chloro-2-methylphenyl)methyl]-2-ethyl-

3-isothiazolidinecarboxamide 1,1-dioxide

(0] \/Q/
S/j\ﬂ/
(0]
369.0

E21 3.39°
2-ethyl-N-{[4-fluoro-2- -

(trifluoromethyl)phenyllmethyl}-3-

\\//

isothiazolidinecarboxamide 1,1-dioxide

i 349.0 )
E22 2.41

N-[(2-chloro-4-fluorophenyl)methyl]-2-(1- -
methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide

F 350.9 )
E23 2.26

2-(1-methylethyl)-N-[(2,3,4- -
trifluorophenyl)methyl]-3-

isothiazolidinecarboxamide 1,1-dioxide
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Retenti on Exanple [MH  Chem ca
[ 2MtNa] + (rai ns)
W@2009/0773b¢ [ ( 2, 4- di chl or ophenyl ) met hyl ] - 2- et hy| PGFEP2008/066945

i sot hi azol i di necar boxanm de
F ')RL‘. n l:’)l: ’) /IOIn

name

o\ ci O'"S\NN E24 J

1, 1-di oxi de
+ hyv

’) (2 m

ti me*
350.9
o' | F

I\Il'/’) ')

no.
O Ci

I ~H o
A

(
|

¢
|

rE{d e

[(Qpchl
thyl eth

-dio
(Z2—fr-ethylpre
phenyl)nethyl] 3- isothiazoli
de O''i CHehlibdNnkme26 0 cl 3
pr o- 6- m et hyl phenyl ) net hyl ] -

yl ) -3-isothi azol i di necar boxani

vil=

ol Fb
44“@
DIM+Na)
de

1,1}

bbREMGe"

54d time*
digsYe

D\ CI
N[(2,4-d

met hyl et h

- G2 N
\-[ (2- chl

oS

N No gl 364.9 E2 cr3d

chl or oghen I) -2-(1-
yl)-3-i d| ecar boxam
N 331Jo & o citi2 36 E28

OF Qr B, A PYpneRIALA A BES S -

isothiazolidinecarboxamide 1,1-dioxide

P- et hyl -

des0.9, 1t

di oxi de
3.41°¢

E25

F
o\\S ]
o~ AY
SHERY N F
% (e} F

2-(2-methylpropyl)-N-[(2,3,4-
trifluorophenyl)methyl]-3-

isothiazolidinecarboxamide 1,1-dioxide

365.0

2.49°

E26

o}
N
°¢§Z:L7fn\:1:;]
/K 0 cl
N-{(2-chloro-6-methylphenyl)methyl]-2-(1-

methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide

344.9

2.54¢

E27

N-[(2,4-dichlorophenyl)methyl]-2-(1-
methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide

364.9

2.73¢

E28

o\\S .,
=3,
O N
/J o) al

N-[(2-chloro-6-methylphenyl)methyl]-2-ethyl-

3-isothiazolidinecarboxamide 1,1-dioxide

331.0

2.36¢

E29

N-{[2-chloro-3-
(trifluoromethyl)phenyl]methyl}-2-methyl-3-

371

isothiazolidinecarboxamide 1,1-dioxide

2.44'
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3-isot hi azolidi necarboxam de 1,1-dioxide O HOS NN
CF3 E29 o ci 371 2.44f N {[2-chloro-3- -
W@ 209071362 onet hyl ) phenyl ] net hyl } - 2- net hyl - PCT/EP2008/066945
i sot hi azol i di necar boxam de 1, 1-di oxi de 38 WD
2000/ N7726°2 DOCT/ EP200Q/ NEARAQAE Retoant i an Evanmnl A
SN A S AN AN 4 Rg{e'é'ab'
Ekﬂrﬁ@% hanme tine no. [2M+Na] + (rai 13[)\,|+|_ﬁ?1L-
39 2.23'| E Chemical name . time*
[ (®.chl pro- 3, 4-di f1 uor ophenyl ) met hyl | 2M+Na] :
t hyl - 3- | sot hi azol i di necar boxami de 1,1 di oxi dg (B&nS)
31 J «ci|353 2.41 F
N[ (2- chlor034stquorHop [l )met hyl | - 2- -
et hyI i 5ot hi az®l i Wi ngcarboxant de 1, 1| di oxi de| o\
O~ 385 E32 @.61 f N-{[23%hl Of 0-B5ar

#a N CF3 o ci
e ior DRI LR RN BB hecAy DY |

il sot hi azo| i di hecar boxam de 1,°1- * supergcript

|
denot es HPL@eWélf:’ﬁ'éﬁh'%o"@@?Céfqoé?i“'6%1 6w Exanpl e B3
2-ethyl -N- {[4 fl uoro idktdei f | uor omet hy| ) phenyl | et hyl }
Hat In sl 2011 1
Tl an y\.u Z1TF L, L F
0
07 N F
s ¢ 353 f
E31 2.41
N-[(2-chloro-3,4-difluorophenyl)methyl]-2- -
ethyl-3-isothiazolidinecarboxamide 1,1-
dioxide
N
=S H
s o 385 f
E32 2.61

N-{[2-chloro-3- -
(trifluoromethyl)phenyllmethyl}-2-ethyl-3-

isothiazolidinecarboxamide 1,1-dioxide

* superscript denotes HPLC method as detailed below

Example 33 2-ethyl-N-{[4-fluoro-2-(trifluoromethyl)phenyllmethylitetrahydro-2H-1,2-
thiazine-3-carboxamide 1,1-dioxide (E33) (in a form prepared or obtainable from 1,1-

dimethylethyl N-{[(1,1-dimethylethyl)oxy]carbonyl}-5-hydroxy-L-norvalinate)

2-ethyl-N-{[4-fluoro-2-(trifluoromethyl)phenyl]methylitetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide was prepared in an analogous manner to that described for
N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-2-(2-methylpropyl)-3-
isothiazolidinecarboxamide 1,1-dioxide (E1) above but using 2-ethyltetrahydro-2H-
1,2-thiazine-3-carboxylic acid 1,1-dioxide in the place of 2-(2-methylpropyl)-3-

isothiazolidinecarboxylic acid 1,1-dioxide.
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t hi azi ne- 3-car boxam de 1, 1-di oxide (E33) (in a form
prepared or obtainable from1,1- 5 dinethylethyl

wOoRqopH017362 di net hyl et hyl ) oxy] car bonyl } - 5- hydr oxRET/EP2908/@66945
linate) / F O/S\NNQ O CF3

VST oA P s S T TR De- 5 10

car boxam de 1, 1-di oxi de was prepared in an anal ogous

TR s SRR T iedBr ket RgrypAgRyh T HiBEHg pecbindde glove

protedups wpy bbeparedl feamh N 1adimle'th§rle|th¢ A0 Xadimethyletii dkgsartdenyl}-

E t 2-eth t t )

s bpRraalitie 5 B e dratasofs [ MUEdefbbd in R g ghemey.
el‘,_QiV a@.ﬁ'ledfCiién( 22004821?1)/338'[1 WBXaIi@ ieelwc(l)200232884§)9b%sing ethyl
) thi,.azo | C, aCl | OXI de
038y R3S DSl B D ST RN T it v 383, 05,

HPLCe retention tine = 3.89 m nutes. The

2-eth 2H 1, 2-t - 3- || i
Exgpicl e ba ML biRbe Ry Sl Bt 4 ke -
difethyielhyl)oxli|cabdryliies-hydroxy-L-norvalinate)

N-{[ (1, 1-di net hyl et hyl ) oxy] carbonyl }- 5

5- hydroxy-L-norvalinate in a manner anal ogous to that
Ind]eﬁamridnedalbgod% td.thdfhiescribed fert Exalmple 33 bbokeGhe rompadiis,

8 -2 W)20020 84
R 3 (PElec i P PIBAEI o ORIl Lo s EP AR
{I( E)dammle&ryleﬂiM BSy]carborﬁ;d:}mhydrb&;pamed/aiimatema‘erwéxbaed bpm

I et h
sl i) b oo i 2o BRO/PS 218l 2 o whigh 15 pyalitlp from
commercibsmecesasralan e ysedaned hsihg cesey ddsedbddopretinasiyinethd3
above .t he co un t ab ed bel o Tahle, 2. in
or PP sy B R e e e BN PR nairiyn angror
ethyl (ddide- s padtifiglly ¢ wey@uyddiathwalydve-bedegddreoxy- L- nor val i
nate) were prepared by 15 substituting the appropriate
am ne and/or al kyl halide, all of which are avail abl e
TdbleoPn cormerci al sources or can be prepared using
r hod ol +he cha
1 Uul. CO UCD\/I I VARV | 'JI CVI UUOI y I II T IIC \III-’III \/U.I
Il E%ﬁf@r e, for the [M+H] *
1-[4-fluofo-2- (trifGheaticarabimgl ) phenyl | et hanan) netime*
and/®r ethyl iodide respectively that|@tdNalsed,in
t he above| procedure. 20 Table 2 Retent|on Exarrpl'@'nS

MtH] + Chem cal n time* F [2M:Na] + (rajns) F
=s< N
O/ N
) 0 Cl

Retention

349.01
E34 3.71°

N-[(2-chloro-4-fluorophenyl)methyl]-2-
ethyltetrahydro-2H-1,2-thiazine-3-

carboxamide 1,1-dioxide

F Y .

E35 3.68°
N-[(2,4-dichlorophenyl)methyl]-2- 724.6

methyltetrahydro-2H-1,2-thiazine-3-

carboxamide 1,1-dioxide
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O/8\N N
N-[ (2-chl oro-4-fl uorophenyl) nethyl ] -2

weehyhtssr ahydr o- 2H 1,

_"q Oo ci

349.01 E34 3.71 e

2-t hi azi ne- 3-

car boxan deCT/EP2008/066945

1, 1- di oxi de ci O%S\N N ~ OE35 ci 351.0 3.68e
N HZ24—di-ehl-orophenybrethyH—2—F24-6 R .
Epyhgigt [ ahydro- 2H 1, 2- thi azi ne-3- caf i g Retention
, 1-dioxi pe 40 WO ZXM2@diéui namg PCT/ EP20P8/ 06 945 time*
et ef-i on| Exanpl e [ MtH]  Cheni cal nane| {2Mré¥al’ no
2MkNa] + [rains) ~ d O/S\INN\ Oo|ci 365.p (B88
.87b N[ (2, 4-di chlorophen st hyl ] -R- -
thyl tetrphydros2H1,2- thl 3 e- 3 car bpxam de
 1-di oxi e OVENNG 39 0 ci 334[/98 2.294
[ (2-chl pro-4- fPu enyl) et hyl | -2-| 696566 X
t Hyd6t et | ahydr o- 2H 1, 2-t hi azi ne- 3- 2.87
N-[(2,4-dichlorophenyl)methyl]-2- -
ethyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
F
/7 \T
334.98
E37 © © 2.29°
N-[(2-chloro-4-fluorophenyl)methyl]-2- 690.66
methyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
cl
o N 345.05
E38 ) o 3.11°
710.74
N-[(3-chloro-2-methylphenyl)methyl]-2-
ethyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
cl
L0
J 0 331.06 .
E39 2.29
N-[(2-chlorophenyl)methyl]-2- 682.78
ethyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
] Cl
X
o]
E40 - 3.12¢
N-[(2,4-dichlorophenyl)methyl]-2-(1- 780.71
methylethyl)tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
cl
= H 358.99
E41 O?,%“ 278"
o)\ i 738.78
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carboxam de 1, 1-dioxide ci OB\NNJ 345.05 a E38 O

3.11 710.74 N-[(3-chloro-2-m ethyl phenyl)nethyl]-2
W@Rw9hTB62 ahydr o- 2H 1, 2-t hi azi ne- 3- car boxam deCT/EP2008/066945

1,1-dioxide ci 0 ~S~ NNO 331.06 E39 2.29 b

N-I{2-eht-prepheny ) rethyl]—2— 68278 .
tp e{&ﬁﬁgr ahydr o- 2H- 1, 2- t hi azi ne- 3- car boya de Retention
, 1-dioxi de ci ci CherdéalMafeE40 3.12 .| time*
[ (®-4-dj chl or ophenyl ) met hyl ]-2-(1- 78[EMrNa] .
thyl et hyl)t et rahydr o- 2H 1, 2-t hi azi nef 3 _car boxaff'{§&)
1, 1- di oxi den-[@ichlord- &Eleﬁ&nyIEﬁéthyﬂ@SUN N 738.78[2.78 b
O 41 WD 2p09.L07, 5 | Retentipn
D 41 VO ZDOLAIARGRAETIAEBRA0B BoR94S | Retent | b
rains) carboxamide 1,1-dioxide
cl
¢ 358.97
E42 Ao 2.86"
738.77
N-{(3-chloro-2-methylphenyl)methyl]-2-(1-
methylethyl)tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
cl F
g N
o] 362.96
E43 A 2.65"
N-[(2-chloro-4-fluorophenyl)methyl}-2-(1- | 74875
methylethyl)tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
cl
O:%H\:@
X
o] 344.98
E44 2.54°
N-[(2-chlorophenyl)methyl]-2-(1- 710.77
methylethyl)tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
cl
O:QH\:Q
Y
o] 345.05
E45 2.58"

N-[(2-chloro-6-methylphenyl)methyl]-2- 710.78
ethyltetrahydro-2H-1,2-thiazine-3-

carboxamide 1,1-dioxide

b

- H

6 Og}sq,j\,('“ 36498 |,
Ao 750.72 '

2-(1-methylethyl)-N-[(2,3,4-
trifluorophenyl)methyljtetrahydro-2H-1,2-
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N-[ (2-chl or o- 6- net hyl
nmet hyl et hyl )t etrahydro-2H 1, 2-t hi azi ne- 3-
wa 209678k de cl

phenyl ) m et hyl ]

OCS N N\ i

-2-(1

car boxam de
"')y 358.97 E42 PCREBBNS/066945

D

738.77 N-[(3-chloro-2-nethyl phenyl )methyl]-2-(1-
ethytethybtetrahydre2H-42-thiazi-ne carb "T‘
-gﬁﬁﬁu de ¢/ F 0 ~S~ N 0J N E43 0 332[,\/9,@ >. pRekention
)22 chl pro- 4- f | u@hephenybneet hyl ] - 2- 75 t|me
t §d-et hyl ) t et rahydr o- 2H- 1, 2-t hi azi ney [?%Iah‘%oxaw
,1-dioxifde cl 0 ~S~ N 0J 0 344.98 Ef4 2.54p| (MNS)
[ (2-chl or opthalzyé -Breetbbydniide2t, (-dioxiddl 0. 7}
+In|n+ln sl 211 1 9 hi Q ~narhhal,ons Ao
CUITyrT TUTI I } l.Cl. I allyuu U Lﬁﬁ' L, £ l.I I O.LI IIC v uvdl DUAAlT UcT
1,1-dioxide cl ~ 5 EA45|2.58b
N-[ (2- chl pro- 6- freg P thyl]-2+ 710.78
2t hyl t et r ghydr o- g t hi azi ne- 3- car poxam de
1,1-di oxi He F 096N ¥F F N 364. 98 397 01 X
E47 N-{[4-fluoro-2- 814.73 2.84
(trifluoromethyl)phenyllmethyl}-2-(1-
methylethyl)tetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
CF, F
Nouoe]
© 369.0 .
E48 N-{[4-fluoro-2- 58,6 2.47
(trifluoromethyl)phenyl]methyl}-2-
methyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
(j\r( 331.03 b
E49 2.51
682.74
N-[(3-chloro-2-methylphenyl)methyl]-2-
methyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
S0
317.0 b
ES0 2.02
N-[(2-chlorophenyl)methyl]-2- 654.7
methyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide
F
F F
O=s_ §
o 351.0
E51 oo 2.38"
722.7

2-ethyl-N-[(2,3,4-
trifluorophenyl)methyljtetrahydro-2H-1,2-

thiazine-3-carboxamide 1,1-dioxide
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E46 O 1 O 2.54b 750.72 2-(1-methyl ethyl)-N[(2,
3,4- trifluorophenyl)nethyl]tetrahydro-2H1,2- 42 WD
WQ®9IN0BEFBR62 PCT/ EP2008/ 066945 Retenti on ExanptEEP#SNH66945

Chem' cal name time* no. [2MrNa]+ (rains)
Q2 _rarhnAvam A~ 1 1 rh avido f"l:g / F ')'

III uLI II\, N CUT UATUTTT UL L, L UAT UC A

O~ EA7 397.01 2 N-{[4-f! UOr p-Rp, 84D Rgﬁ?z.‘!.“%
PR, ' ek

prret hyl ) pleheylidaratimgl } - 2- (1 time*
th@q et hyl )t et rahydro- 2H 1, 2- t hi azi ne} BM+Nalbpxani d
,1-di oxi le CF3 F O’/SNNOS690b E48 mins
{[4-flupro-2- 75 2
jki” f1 uor prmet hyl yphenyl ]
thyl tet rahydro- ne 3 caf boxam dg
1,1- Ed5|ZOX| O S\ 331.0 9 39"
N-[(2-chloro-6-methylphenyl)methyl]-2- 682.7

methyltetrahydro-2H-1,2-thiazine-3-

carboxamide 1,1-dioxide

F
F F
O:,Q(H
o 337.0 X
E53 o 2.05

694.6
2-methyl-N-[(2,3,4-
trifluorophenyl)methyljtetrahydro-2H-1,2-

thiazine-3-carboxamide 1,1-dioxide

* superscript denotes HPLC method as detailed below

Mass-directed automated HPLC

Where applicable, purification by mass-directed automated HPLC was carried out

using the following apparatus and conditions:

Hardware

Waters 2525 Binary Gradient Module
Waters 515 Makeup Pump

Waters Pump Control Module

Waters 2767 Inject Collect

Waters Column Fluidics Manager
Waters 2996 Photodiode Array Detector
Waters ZQ Mass Spectrometer

Gilson 202 fraction collector

Gilson Aspec waste collector

Software

Waters MassLynx version 4 SP2
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o' N331.03 E49 ~ 0 2.51 b 682.74 N[(3-chloro-2-m
et hyl phenyl ) net hyl ] -2
woreaobpr3er r ahydr o- 2H 1, 2-t hi azi ne- 3- car boxamn BEI/EP2008/066945
1,1-dioxide O~S~ NCI ONE50 0 317.0 2.02 b
c 2-chl orophenyl ) net hyl ] -2- 654.7
yl tetrahydro-2H 1, 2-t hi azi ne-3 car boxam de
TH, doluhhrxuishel arEWdtlErs/AtIlénﬁWie dideNsionEbAwitcI3 ok, TOnzn I8IHOmm
7., 2-¢et

(B PRIBFBEHONYT P ASPRYT {186 PSigla Trestetongy phase paricie sizo i

5infi azi ne- 3- car boxani de 1, 1-di oxi de 43 WO 2009/ 077362
PCT/ EP2008/ 066945 Retention Exanple [ MH  Chemi cal
nanme tinme* no. [2MtNa]+ (rains) OB N\ O E52 o ci

Schhtd 2.39b N-[(2-chloro-6-m ethyl phenyl)nethyl]-2-
622 7 ne xl t rahygr% I'ZOI’m:ILC &mt hi azi ne-3 car boxam de

JURAUS,EPLyENt FWaterp 0.1
B: Organlc solvent = Acetonltrlle + 0.1% Formic Acid
Make up solvent = Methanol : Water 80:20

Needle rinse solvent = Methanol

Methods

There are five methods used depending on the analytical retention time of the
compound of interest. They have a 13.5-minute runtime, which comprises a 10-
minute gradient followed by a 3.5 minute column flush and re-equilibration step.
Large/Small Scale 1.0-1.5 = 5-30% B

Large/Small Scale 1.5-2.2 = 15-55% B

Large/Small Scale 2.2-2.9 = 30-85% B

Large/Small Scale 2.9-3.6 = 50-99% B

Large/Small Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5 minutes flush

and re-equilibration)
Flow rate
All of the above methods have a flow rate of either 20mls/min (Small Scale) or

40mls/min (Large Scale).

Liguid Chromatography / Mass Spectrometry

Analysis of the above Examples by Liquid Chromatography / Mass Spectrometry
(LC/MS) was carried out using the apparatus and conditions indicated in the methods

shown below :

Liquid Chromatography:

Method (a) : (Examples 1-2, 4-5, 38)
Hardware

Shimadzu LC-20AB Pump
Shimadzu SIL-20AB Auto sampler
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OS~ No N337.0 E53 ~ 0 2.05b 694.6
2-methyl -N-[(2, 3,4

W@ eioPoTmsophenyl ) met hyl ]t et rahydro- 2H 1, 2- PCT/EP2008/066945

t hi azi ne- 3- car boxam de 1, 1-di oxi de * superscri pt

dengt e P as detail ed below Mass-directed
Sr}s{rﬂ?gﬁh gg"mpgséBW%?éo%ppl i cable, purification by
ShimagzdCTeca0A awtromat ed HPLC was carried out using
t.he fo i aratus and conditions: Hardware 10
SW?%‘?‘%bé@% ﬁ%%fs‘éfradi ent Mbdule Waters 515 Makeup
Punp Waters Punp Control Mdule Waters 2767 |nject
Sgﬁl | ect Waters Columm Fluidics Manager 15 Waters 2996
di ode Array Detector Waters ZQ Mass Spectroneter
SKenkganCRA3SMFacti on col l ector Gl son Aspec waste
collector 20 Software Waters MassLynx version 4 SP2
C 4 \WD 2009/ 077362 PCT/ EP2008/ 066945 Col utm The
mms used are Waters Atlantis, the dinensions of
YMBIHFLGCOLUMNNS0*4.0 0mmi.D(,S¥aluim, deane) and 30mm x 100mm
(large scale). The stationary phase particle size is
ng 5 Solvents A : Aqueous solvent = Water + 0.1 %
c Acid B: Oganic solvent = Acetonitrile + 0.1 %
A:Holt WaterARi78 mIMBR& up sol vent = Methanol : Water 80: 20
B:MOL Neetdhigrile FRSenlsdFXxent = Met hanol

The generic method used has a 6 minute runtime.

Time / min | %B
0.01 10
4.00 80
6.00 80
6.01 10
7.80 10

The above method has a flow rate of 3ml/mins.
The injection volume for the generic method is 5ul.
The column temperature is 40deg.

The UV detection range is from 190 to 370nm.

Method (b) : (Examples 3, 6. 8-11, 13, 19, 25, 36, 39, 41-52, 53)
Hardware

Shimadzu LC-20AB Pump

Shimadzu SIL-20AB Auto sampler

Shimadzu SPD-M20A DAD Detector

Shimadzu CTO-20AC Oven

Shimadzu DGU-20A3 Degasser

Software
Shimadzu CLASS-VP
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Met hods There are five nmethods used dependi ng on the
anal ytical retention tinme of the conpound of

WO 10002862 They have a 13.5-mnute runtine, WhPCIEP2008/066945

conprises a 10- 15 mnute gradient followed by a 3.5

m nute colum flush and re-equilibration step.

Large/ Smal |l Scale 1.0-1.5 = 5-30% B Large/ Snall Scal e
Cdubn2.2 = 15-55% B Large/ Small Scale 2.2-2.9 = 30-85%

Vi 73 GEQRIRAN: SOGF0 Guf0 B R 4B Bl s 1ol 1 owed by 7. 5

m nutes flush and re-equilibration) Flowrate Al of
Stlhe above nethods have a flow rate of either 20m s/mn
SQNEDIS | Scale) or 25 40mis/min (Large Scale). Liquid
A:@h wreaéreQr7aphly TFAMaSs Spectronetry Anal ysis of the
B:abloweetbrisilgph25 ly TEAqui d Chr omat ogr aphy / Mass

Spectronetry 30 (LC/ MS) was carried out using the

apparatus and cqnditions indicated in the methods
T ey b0 h & CRPE B Epny et hod (2
(Exanples 1-2, 4-5, 38) 35 Hardware Shimadzu LC 20AB
Parp—Shirpezu Sl L- 20AB Aut o sanpl er 45 WO 2009/ 077362
PUTPEPIR08I066945 Shi madzu SPD- MROA DAD Det ect or
Shomadzu [@HO} 20AC Oven  Shi madzu DGAJ 20A3 Degasser 5
Sof tware %h' madzu CLASS- VP Col um YMC HPLC COLUMWN

.6 mmop. D., S5 pm 12 nm 10 Solvents A 4 L

Vaber +2. fgonlk TFA B: 4 L Acetonitrile +2.5 nL TFA 15

T6h81 gpnpri16 met hod used has a 6 mnute runtine.

7.80 10

The above method has a flow rate of 3ml/mins.
The injection volume for the generic method is 5ul.
The column temperature is 40deg.

The UV detection range is from 190 to 370nm.

Method (¢) : (Examples 7, 16, 20-21, 24)
Hardware

Shimadzu LC-20AB Pump

Shimadzu SIL-20AB Auto sampler
Shimadzu SPD-M20A DAD Detector
Shimadzu CTO-20AC Oven

Shimadzu DGU-20A3 Degasser

Software
Shimadzu CLASS-VP

Column
XB-C18, 5 ym, 4.6 *50mm

Solvents
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Time/ min % 0.01 10 4.00 80 6.00 80 6.01 10 7.80

10 The above nethod has a flowrate of 3m/mns. The
WO pjoenotiden vol ume for the generic nmethod i s SURCT/ERD08/066945

The columm tenperature is 40deg. The UV detection

ran i om 370nm Method (b) : (Exanples 3,
A-aﬁ-%ﬁ‘i&%%@%ﬁég 36, 39, 41-52,(5)3) I(—Iardv\n/gre 25
B:Skuetamitdle LC- 20AB Punp  Shi nadzu SI L- 20AB Aut o sanpl er

Shi madzu SPD- MOA DAD Det ector Shi madzu CTO 20AC Oven

Shi madzu DGAU- 20A3 Degasser 30 Software Shimadzu
THeLfs8riY M edio diR3ed 1A a/malizk fcThEP2008/ 066945 Col um
YMC HPLC COLUWN: 50*4.6 mmI.D., S5 pm 12 nm 5
Solvents A- 4 L Water+2.75 nL TFA B: 4 L Acetonitrile
+Amb /mhin TP4B The generic nmethod used has a 6 mnute
ot 60 Time/ min % 0.01 10 4.00 80 6.00 80
10 |7Y80 10 The above nethod has a flow rate of

?zﬁb(b m ns.| 80

6.00 80
6.01 10
7.80 10

The above method has a flow rate of 3ml/mins.
The injection volume for the generic method is 5ul.
The column temperature is 40deg.

The UV detection range is from 190 to 370nm.

Method (d) : (Examples 12, 14-15, 17-18, 22-23, 26-28, 37, 40)
Hardware

Shimadzu LC-20AB Pump

Shimadzu SIL-20AB Auto sampler

Shimadzu SPD-M20A DAD Detector

Shimadzu CTO-20AC Oven

Shimadzu DGU-20A3 Degasser

Software
Shimadzu CLASS-VP

Column
YMC HPLC COLUMN: 50*4.6 mm I.D., S-5 um, 12 nm

Solvents

A:4 L Water+2.75 mL TFA
B: 4 L Acetonitrile +2.5 mL TFA
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The injection volume for the generic nmethod is 5ul.
The columm tenperature is 40deg. 15 The UV detection

WO 2009077362 f rom 190 to 370nm  Met hod (c)

( EXeOER0§066945

16, 20-21, 24) Hardware Shimadzu LC-20AB Punp 20
Shi madzu Sl L- 20A Aut % Shi madzu SPD- MCOA DAD
653' UBRR:

TW&Q%%¥8P1

Shi madzu DGUJ- 20A3

Degasser 25 Softvvare Shi madzu CLASS- VP Col um

Aut o sanpl er
The above method has a flow rate of 3ml/mins.

The injection volume for the generic method is 5ul.
The column temperature is 40deg.

The UV detection range is from 190 to 370nm.

Method (e) : (Examples 33-35)
Hardware

Shimadzu LC-20AB Pump
Shimadzu SIL-20AB Auto sampler
Shimadzu SPD-M20A DAD Detector
Shimadzu CTO-20AC Oven
Shimadzu DGU-20A3 Degasser

Software
Shimadzu CLASS-VP

Column
YMC HPLC COLUMN: 50*4.6 mm I.D., S-5 um, 12 nm

Solvents
A:4 L Water+2.75 mL TFA

B: 4 L Acetonitrile +2.5 mL TFA

The generic method used has a 6 minute runtime.

Time / min | %B

49

XB—C138 4.6 *50mm 30 Sol vents 47 WD 2009/ 077362
PO EAI00a 06945 A1 L Véters 0.5 m. NFBHRO B

ATet on|tr|1be The generic nmethod used has a 6 m nute
Fupte. Jime/ min %8 0.01 10 4.00 80 6.00 80
64@(1 10 7308) 10 The above nethod has a flow rate of
g m ns[goThe injection volunme for the generic nethod
s 5ul The|colum tenperature is 40deg. 10 The WY
de@tctionPange is from190 to 370nm Method (d)
(Eg@npl es 2] 14-15, 17-18, 22-23, 26-28, 37, 40)
Hardware |15 $hi madzu LC- 20AB Punp Shi madzu SI L- 20AB
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Shi madzu SPD- MOA DAD Det ector Shi madzu CTO 20AC Oven
Shi madzu DGUJ 20A3 Degasser 20 Software Shi nmadzu

W@Lwss7 2 Col

um 25 YMC HPLC COLUWN: 50*4. 6 nPCT/ER2008/066945

S5 pm 12 nm Solvents A. 4 L Water+2.75 nL TFA B:. 4

| Aent ant + v |
| 1

e +2.5 nL TFA 30 48 WD 2009/ 077362

LSAARLINY T

B} Ep2004P01

56945 The generic nmethod used has a 6

m.oote rugoi |
80 6.01

. Time/ mn % 0.01 10 4.00 80 6.00
7.80 10 The above nethod has a flow rate

B8 / ni 1§§

5 The injection volune for the generic

N _detectlion

neepnod i1 $ 1pul.

The columm tenperature is 40deg. The

range is from190 to 370nm 10 Met hod

(e$0: (ExdRpl

es 33-35) Hardware Shimadzu LC-20AB Punp

Shimadzu SIC- 20AB Aut o sanpl er  Shi madzu SPD- MCOA DAD
Det ector 15 Shi madzu CTO-20AC Oven Shimadzu DGJ- 20A3
Theezfwys arethashhas@flew SHe RRIPUMOBASS- VP 20 Col um

The injection volume for the generic method is 5ul.

The column temperature is 40deg.

The UV detection range is from 190 to 370nm.

Mass Spectrometry for methods (a)-(e) above:
Shimadzu LC-2010A HT AB API 150EX or Shimadzu LC-2010A HT Thermo LCQ

Advantage.

Method (f) (Examples 29-32)

Hardware

Agilent 1100 Gradient Pump

Agilent 1100 Autosa
Agilent 1100 DAD D

mpler

etector

Agilent 1100 Degasser

Agilent 1100 Oven

Agilent 1100 Controller

Waters ZQ Mass Sp
Sedere Sedex 85

Software

ectrometer

Waters MassLynx version 4.0 SP2

Column

The column used is

a Waters Atlantis, the dimensions of which are 4.6mm x 50mm.

The stationary phase particle size is 3um.

Solvents

A : Agueous solvent

= Water + 0.05% Formic Acid

B : Organic solvent = Acetonitrile + 0.05% Formic Acid
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YMC HPLC COLUMN: 50*4.6 nmm | .D., S5 pm 12 nm
Solvents 25 A: 4 L Water+2. 75 nL TFA B: 4 L
Woe@orizsz il e +2.5 nL TFA The generic net hod UBEUEPE8/6656945
6 mnute runtime. Time / mn %8 49 WO 2009/ 077362
PCT/ EP2008/ 066945 0.01 10 4.00 80 6.00 80 6.01 10
7.80 10 The above nethod has a flow rate of 3nil/ m ns.
ThEngeneri ecthaainusedinasa 5 winutdwingeseri ¢ net hod i s 5ul.
The colum tenperature is 40deg. 5 The UV detection
range is from190 to 370nm Mass Spectronetry for
MEegasin (8)B (e) above: Shimadzu LC-2010A HT AB API
150EX-—or %h' madzu LC- 2010A HT Therno LCQ Advant age.
1% Met hod (f)] (Exanples 29-32) Hardware Agilent 1100
@ adi ent [Bunp 15 Agilent 1100 Autosanpler Agil ent
1100 DAD Detector Agilent 1100 Degasser Agilent 1100
dven Agi | &t [1100 Controller 20 Waters ZQ Mass
Spgcironeier | Sedere Sedex 85 Software Waters
Masslynx lversion 4.0 SP2 25 Colum The col um used
i49a Watess Atlantis, the dimensions of which are
Zg QT X HEMTTY

The above method has a flow rate of 3ml/mins.
The injection volume for the generic method is 5ul.
The column temperature is 30deg.

The UV detection range is from 220 to 330nm.
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The stationary phase particle size is 3m 30 Sol vents
A : Agueous solvent = Water + 0.05% Formc Acid B :

w@e@anisesol vent = Acetonitrile + 0.05% For m cPAYERR20085@56945

WO 2009/ 077362 PCT/ EP2008/ 066945 The generic net hod
' runtinme. Time/ mn % 03 0.1 3
Pﬁié&lAW@&:ﬁ(&Bétr 5.0 3 5 The above nethod has a
flowrate of 3m/nmins. The injection volume for the
eneric nethod.is. 5ul.  The col te eratur
ORI oS phEe AT das 3 Tisn ks BT B o BbiSa sty at the
P dEe 2608 /20d0F 3 eRGHH the20084Mycbdddiés: PHARMACOLOG CAL
DATA Conpounds or salts of the invention nmay be tested

for in vitro biological activity at the P2X7 receptor
Eithidame dccamakatioint Asgalge f ol | owi ng studies: 5 Eithidium

styEs et Py EPmEn teha N oA G b ne 10 P oS
14Qa{Bh é\lam 10Vh MEERERES [4-(2- hydroxyethyl )>-1- plperaggzg eit?anesulfonlc
aad; %jﬂwéfdrﬂ%}m-efﬁrgi’%ém”ﬁ SRR e aRk DR C8

CdElgipcnge, 0.5 mM 10 CaCl2(pH 7.4). Human Errbryoni c

Ki dney (HEK) 293 cells, stably expressing human
reconbi nant P2X7 receptors, were grown in

Htﬂﬁéﬁ/ E%P@i%d%ﬂ@@tﬁg caffs, ‘é%lb|y @Jg?és%ﬁlgfh%ha%aeg&mbmant

hour s he cloni ng of the human P2X7 reéeceptor is
P@Qs@ﬁ?@i@@ WRregogn 1'BBO|M@4|>/S'69 @ret'?@t%je% wslbriples fg 18-24

h&upser?hé"élomﬂ_@ Bf ﬁ%lﬂu%a\fﬁf‘ﬁ(w\@@&ﬁgr |§ ‘&bgﬁub%ﬁmué%oi 3334t B
assay buffer, before addition of of the assay

selglﬁmgrple_t%meaelm rge chlks eneayashed Pzwwt@éé@mlcﬁ the assay buffer,
bei%%%?ﬁé@ "i)f ?(9 mpfﬁ%dass{a ct)nt | gﬂghe &taﬂvé@g@"t é;eptor

andqugangsh abmpomc{kgwrzialllﬁammhof Gﬁl%etﬁﬂ wlﬂﬁﬁlhetfesmltlgwmssm‘dng
thg%g;%lpgur)d, is optionally used and present in this 50ul test compound sample.)
The cells were then incubated at room temperature (19-21°C) for 30 min before
addition of ATP and ethidium (100uM final assay concentration). The ATP

concentration was chosen to be close to the ECg for the receptor type and was

1mM for studies on the human P2X7 receptor. Incubations were continued for 8 or
16 min and were terminated by addition of 25ul of 1.3M sucrose containing 4mM of
the P2X7 receptor antagonist Reactive Black 5 (Aldrich). Cellular accumulation of
ethidium was determined by measuring fluorescence (excitation wavelength of
530nm and emission wavelength of 620nm) from below the plate with a Canberra
Packard Fluorocount (14 Station Road, Pangbourne, Reading, Berkshire RG8 7AN,
United Kingdom) or a FlexStation 11 384 from Molecular Molecular Devices (660-665
Eskdale Road, Wokingham, Berkshire RG41 5TS, United Kingdom). Antagonist

plCsq values for blocking ATP responses were determined using iterative curve

fitting techniques.
Fluorescent Imaging Plate Reader (FLIPR) Ca Assay

Studies were performed using NaCl assay buffer of the following composition for
human P2X7: 137 mM NaCl; 20 mM HEPES [4-(2-hydroxyethyl)-1-piperazine-1-
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The cells were then incubated at roomtenperature
(19-21C) for 30 mn before 20 addition of ATP and
werwwogiim (100M fi nal assay concentration). TheCHEP2008/066945
concentration was chosen to be close to the EC80 for

o %‘n?eah%ﬁ%@%é@?%@% T aeTNR RS i TSP o
1 dM g Bh-gitRbSe Igtl Aypat ed by addition of 251 of
ﬂ)l sucrose cont alning 4mM of the P2X7 receptor

ant agoni st Reactive Black 5 (Aldrich). Cellular

I d b ,
HRESE LRl Btk 257 s FRPYGRPR s IRt rgrombinant
PB30moeEine, @rtesgroan impolgiDelgginé podtred 2aird a4 vf/efllqcr‘ratbefcmw4hhwrs

pI at Wi t F uic))frao ount %t ati.on

b P rd
Terbhira B, (G ik Sufr B Srela Sienipls Byt arRns
atPﬂnengottmr) ofothe aveli$ e)éﬂibatatloaﬂy ]ﬁl.ln%ﬂos‘tefasmdvhiae(duﬂ?(aﬁ cells

obBpREs B aRpicic el e Dl monliEE o MRl BR PP Rror o

dglivés3Pe yahaliexdifigfor hlimak iPAY 7 Adde ptae gipo imesiemdr éxpressing human

e B EREZA Bhi sk NPt gt Fetonl b e R g IORS as for
thSHEcHﬁZQS ceky excppt thatr thre evell piates \Mar@lnoaswlyedled vt potly-0- tyeme_

(hE ol B s, P2 risRbror RineRoBYy i Ee 135438

E)%@fﬂﬂé GTWe'%élE Hﬁ@/cEEQ@@r&/\meé%reetlhﬂE mulsfogrmfcasaay bi]ﬁ,'er

'O%q?d’ fﬁ?@?hLafoW 9\@1%%5'%14'\’7 446~ awmeﬁw&ﬁ&nﬁ'@&%cﬁq@gp@-
xantrel %—29|%e£?@| 9 e&tyaéhbmoﬁygaraﬂmﬁém\lWNafetwaagétr@tacwant

5 P2 rece tors were grown in poly-D1ysine
tejpalas( ae@oxeﬂinaﬂﬂ mdarﬂ el eserdewe,ZcZHHmﬂarrseatde fluooascent dye (Tef

Le]t,tl)gmﬁgr @Iﬂ% &af) o(PRlle%v I;)h\'/?ﬁ%g{l 47f BﬁAgr\n%%Q? ﬁwe@tlmes

eneous ‘at the bo
aga 4399 80, tied mmtm?.qm blhffﬂm)efomestr@caziairtmmmmm}oiﬂﬁ)assay
tr an

abl d w,th
offh P BT SuBive R BleoRRer uabd B PR lhag orpppund
begmn@dmdat Ag trfeoﬂrnalhamny cBﬁéézgnaecmpltam;( (7 iThe som:i@rpsﬂ tbaﬁétﬁ}ive
| ha re S
PR STl coPp i RES bRa M Tt S REBAEE hpodiign
dllh‘lEK@QEaJIfOEIHé $DESCR bd creht®ta $thek m}lhtlonph MO WEE@DXI’I?E Iinal
r e-trea 0

R e Ep s ot B iad 4uld i ssack spdiehest Perbripund
DFIS® wilXBUIP bEthd dsB8) M} to driSteGRddIionait Qbéﬁﬁ&&&ﬁ’e o %237 Yy

times with 80l of assay buffer, |oaded for at
CORCEMrasion £ he gellgnwere theri incubated at room temperature for 30 mins

be[f&e(a@dmeﬁwwaedyfmwa@wo,drru‘lbngr‘m%w@ap Noldcular Devices, 1311
xant henyl ) -4' -neth et hyl enedi OX%/%CJI ani | i ne-

Ongang Drive. @IW&&'@e@X@@&? d1§6 éd Aékpfs‘(%@ ﬂyﬁﬂﬁ%&yrﬁuffﬁr
co‘ﬁ%‘atu r'(i ?@zog%éﬁzo%fﬁ?bt Bgﬂs %Jah aB‘fE B(r)ﬁm Lr'iﬂél%%gﬁ‘;’
conxer?t&mcm of BER)P (Betdlidas addes at|5rfrél$s fla@avpncqr@aﬂorao Mhe

BARP Lt Enty\gttc)) v?a%'ch%%r{ & PG tﬁé‘Eggg‘F (g%gggtoﬂ'%epf

e assay er  cont ai ni hg t e pu
InE@EPHhOENPRLABGWeFE cERMDOY FstHI0bEE 268 l’ﬁl@@@ﬂiﬂar calcium increase

was determined by measuring fluorescence (excitation wavelength of 488nm and
emission wavelength of 516nm) from below the plate, with FLIPR charged-coupled

device (CCD) camera. Antagonist plCg( values for blocking BzZATP responses were

determined using iterative curve fitting techniques.
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20 being added at 4x the final assay concentration

chosen. The solution of the putative P2X7 receptor
wW@p0agoissst conpound was created by (i) di ssol RCTIEP10A&066945

conmpound in dinmethyl sulfoxide (DVSO to create a

stock solution in DVSO at 200x the final assay

concentration, and (ii) mxing 1 | of the stock
Treodantipoand® bf Exeengesrpaun@ 12rio 3DME 0B, BN, 46§49, 156, 51, 52

buf f.er . | yti 4% the .
o3 RIS SR B - L R el
thereof) atlfd inath e IEtlOdiuneiqEamatative Asedy @D asligigly niefiftedeversion

addj.tign (onli by, FLI.PR384 o .FLI PR3 i nstrunent
gD Gt B e ot a6l elfieSeids, | Sonnyvale, ca
- Vi3ek0 813 hiave IR vafued OF 4 Ofortne s thayF LIRIR 10arAssay or a slightly
c&pnfinLn% benaoylbenzoyI-ATP (BzATP) such as to
mAgied eSO Y ¢ ™hal assay concentration of BzATP
arndBxATP was added at 5x this final concentration). The

30 BzATP concentratiaon s chos 0 be close.tq the
- kg 5 o PGS P ReD3Eb S o e SeRET ALS B B Bdelypng mean
of wedre tiepndrienueakur@ner@Pimebe Edmdlummiccamelatioh Assayadra slightly

i ncrease s(%eternined by nmeasuring fluorescence
m?@ﬁ%f%ﬂ??%ﬁ%“% el ength of 488nm and eni ssi on

wavel engt h of 516nnm) from bel ow the plate, wth FLIPR

char ged- caup| e eVl caper q. ta LSt
oA T 6Bl ST Aeb Phusth BEL S i FEVSCRh BBt

abiosit .8 td beowts. 4 gygically @sfa héamef meehlthargoresmea&iBeMént) in the

009/ 077362 PCT/ EP2008/ 945 .. The co unds of
e G REGM RalonAssal 37 3 1Ay mipsied Wl R BERS s 4o
50, 51, 52 and 53 were tested in the above FLIPR Ca

L SET AT e v R

foumdttiof Hawd pl@FBvatines & fitohresamad .5 to rabbutrtad (thzxallyrascempean of
ant.agoni st _activit nd.,.-. . were found. tao have pl
mB (L0 gBSirk e i A el Ko Rtioh sl §; £y fohly

medifigthtdryion thedédfi ed version thereof, and/or - were
found to have pl C50 val ues of fromabout 5.5 to about
8.0 (typically as a nean 10 of nore than one
measurenent) in the Ethidium Accunul ati on Assay or a
slightly nodified version thereof. Exanples 11, 39,
41, 43, 44, 46, 47 and 48 were found to have pl C50
val ues of from about 4.8 to about 5.4 (typically as a
mean of nore than one neasurenent) in the 15 Ethidi um
Accumnul ation Assay or a slightly nodified version
t hereof. Exanmples 3, 4, 13, 15, 17, 18, 20, 21, 22,
24, 27, 29, 30, 31, 32, 35 and 36 were found to have
pl C50 val ues of from about 6.5 to about 8.0 (typically
as a nean of nore than one neasurenent) in the
Et hi di um Accunul ation Assay or a slightly 20 nodified
version thereof. 54
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WD 2009/ 077362 PCT/ EP2008/ 066945 CLAIMS 1. A conpound
of formula (1) or a pharmaceutically acceptable salt
Wo b@petis2 R2 R3 0 R5 6 X RA NI \ ~ RRR BCPERS/066945
(1) wherein: Rl represents Cl-4 al kyl optionally
Cﬁ%@@%itUted with 1, 2 or 3 halogen atons; X
sents -(CRLIOR11)n-; 10 R10 and R11 i ndependently
represent hydrogen, hal ogen, or Cl-6 al kyl; wherein
said, Cl-6 a | gro may, be optionally substitute
oot 1P g oS Por R thaeRarB i Cerclp BBl e
being 1 or 2, such that when n represents 2, Rl
represents a group other than isoputyl; R2, R3 and R4
i ndependent | y rggweﬁént ydrogen, Rf | uori ne or nethyl;
and 15 R5, Re, , [ pendgtit |y represent

hydr ogen, hal ogen, 0,, , C2-6 al kenyl,
C2-6 al kynyl, C3-)& cycl dallkyl , gin any of said
7 or C3-6

4

cycl oal kyl groupe’nay b substituted with
1, 2 or 3 halogen atons, such thRt at | east one of R5
and RO represents a group other than hydrogen. 20 2.
A conpound or salt as clain®d in claim1, wherein Rl

whe&aeihesents nethyl, ethyl or isopropyl. 3. A compound
or salt as clained in claim2, wherein Rl represents

R hestpngdentsr C1-28lkgt dptionally, subsiitoted ovithd! , @ror Saloges atdras;med
inclaiml, 2 or 3, wherein n represents 1. 55 WO

X ppoeredw7I6R 1PRTI ER2008/ 066945 5. A conpound or salt
s claimed in claiml, 2 or 3, wherein X represents

R1Gemt R11 ;rdependentiy apdessnt kydregess halpgemsd Giirg dkidi wiherein said

2, , 4 5, wher.ei R2 R3 R4 5 h t
C b aly RS oy Koo bsde tag. 2106 P HBLPOFh SR ane

n RSl e G BT S S ST RsRe 4 R iosents o
gréu®othdr than isobutyl;

Cl-6 al kyl, C2-6 ,SH'('E{]%], tgz 6 |
opti ona

R2, R3 and R4 independently represent hydrogen, fluorine or methyl; and

R3, R6, R7, R8 and RY independently represent hydrogen, halogen, cyano, C4.g
alkyl, Co_g alkenyl, Co_g alkynyl, C3_g cycloalkyl, wherein any of said C1_g alkyl, Co_g
alkenyl, Co_g alkynyl or C3_g cycloalkyl groups may be optionally substituted with 1, 2
or 3 halogen atoms,

such that at least one of R9 and RY represents a group other than hydrogen.

2. A compound or salt as claimed in claim 1, wherein R represents methyl,

ethyl or isopropyl.

3. A compound or salt as claimed in claim 2, wherein R1 represents methyl or
ethyl.
4. A compound or salt as claimed in claim 1, 2 or 3, wherein n represents 1.
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hal ogen atons. 10 8. A conpound or salt as clained in
any one of clains 1 to 7, wherein R6 represents

woyapogs or hal ogen. 9. A conpound or salt asPCI/EPI0881066945

in any one of clains 1 to 8, wherein R7 15 represents
hydr en or e nd sal t_as cl ai med
n R S S BRaingr PH B, T E A o Bl PR
rogen, hal ogen, or Cl-6 al kyl optionally
substituted with 1, 2 or 3 halogen atons. 20 11. A
conpound or salt as clained in any one of clainms 1 to
erei n R9 resent s e o en p 53-6 54
6 21 kyh CaBEr O g SRR DG O b 3, 9 e B, 52 700 R
eaghoepesatd hi@ogén.conpound or salt as clalned in any one
of claims 7 to 11, wherein R5 represents hydrogen,
fluorine, chlorine, nmethyl, or -CF3; R6 represents

7. hydr,@@@rﬂpoﬁdd&rs'aﬂ%s%ralrﬁéﬂl Wdrﬁt%ne o‘RZIaTn@sP'I ?&@%Iﬁarem RO
hydr ogen, fluorine or chlorine; gresen S

reﬁgﬁae@gémdrosﬁn drEiagen. eHr el onypna'tml stiuigd vith 1R3 or 3
ha Ic&#re%nts hydr ogen, fluorine, chlorine, nethyl or
@dl¥h that at |east one of R5 and RO represents a
group other than hydrogen. 13. A conmpound of fornula
(I) or a pharmaceutically acceptable salt_thereof

8.1 &l ABOMPOLNG QLIS 65 RIATESE NNy SEOWDORUD] t9r7:3gwrein RS

reﬁ@éﬁ?&?g@?g@@ﬁ?ﬁq uor onet hyl ) phenyl ] net hyl } - 2- (2- ne

t hyl propyl )-3- isothiazolidi necarboxam de 1, 1-di oxi de;

N-[( r I yl t hyl 1)
- /2 S0P SR ot sl A3 SPBETI <HTne i f E erBh o0
replce[s(amsd:ﬂyldl@gen 4r hdlogerophenyl ) net hyl ] - 2- net hyl - 3-i sot hi a
zol i di necar boxam de 1, 1- di oxi de;
N-[ (2, 4-di chl or ophenyl ) net hyl ] - 2- ( 2- net hyl propyl )-3-is

100t hl@é@h[}&mﬁﬁ%h%@@rﬁ@d ihy a1rry dih'eQ%bl@ﬁns 1 to 9, Whereln RS
2-chl or o- 6- net hyl pheny| pr op%l)

I
rep@sﬁ%téthbﬁj@%'ﬂ .Im'qg@eaw%kamku@pt@@a@ Sl'bﬂti'tk‘:tﬁfjd‘é% 1.2 0r

orophenyl ) met hyl ] - 2- (1- met hyl et hyl ) - 3-i sot hi a
ha’z\%{eﬁg? (?Irﬂ%:ar boxam de 1, 1- di oxi de;

11. A compound or salt as claimed in any one of claims 1 to 10, wherein RY

represents hydrogen, halogen, or C4_g alkyl optionally substituted with 1, 2 or 3

halogen atoms.

12. A compound or salt as claimed in any one of claims 7 to 11, wherein

RO represents hydrogen, fluorine, chlorine, methyl, or -CF3;

R6 represents hydrogen, fluorine or chlorine;
R represents hydrogen, fluorine or chlorine;

RS represents hydrogen, fluorine, chlorine, or -CF3; and
RY represents hydrogen, fluorine, chlorine, methyl or —-CF3;

such that at least one of R9 and RY represents a group other than hydrogen.

13. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in claim 1 which is:
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N-[ (2-chl orophenyl ) net hyl ] - 2- et hyl - 3-i sot hi azol i di neca
rboxam de 1, 1-di oxi de;

woRqopa7B3b20r 0- 2- (trifl uoromet hyl ) phenyl ] net hyl BEREPZDOS1866945
t hyl et hyl ) 3- 15 isothi azol i di necar boxam de

Nt R Ry DR U ey R RHUPMRIBMY P azol i i mec

|stah|bmdaimedarbbxém!dieax1 -dexide;

N AT AT TNy e

1 N—d[o(xﬁiephl orophenyl ) met hyl ] - 2- ( 2- et hyI pr opyl ) - 3-i sot hi

Ve R sE S R b R cineenpramide di i

dId)@die di necar boxam de 1, 1- di oxi de;

N-II\ZZ ip@g ﬁ{aﬂ grr%ﬁiy‘ﬁg?kg(mag P{)lr(lpy% éﬁr%oth}/azol?’dln eca olxgml e P 1-

diddaéd; hyl -N-[ (2, 3, 4-trifluorophenyl)nethyl]-3-isothiazol

M G BB hen 71 T RivRiRey 2 tseproliinacatgragide

1,0ldickideecar boxam de 1, 1-di oxi de;

N %('qu%#éﬁmegg&éﬁqh&%%ftl A fhﬂﬁ&&lggq@{h%ﬁ mélcgr_boxamlgt hI 1a 20

didkide; 3- chl or o- 2- met hyl phenyl ) met hyI ]-2-methyl -3-isothia
i di
N SRR s bR Elperroamidd: hdey -
N-J4ifsiotdaR-gizithlio rdime thg By ey Ame the - 230 -rethyldihgi3d e;
2- et h I t hyl 2- net hyl I
SOt oA ST B R kP RE R o 1. i oxi de: ¢
NN dhBret emyk)mémy’ﬂ}ﬁhydatpyleiqusbt}umbmmdoam mide- B34id&atde; az

B e B e firellnTTry

1 4-31+dxsjet h| azol i di necar boxam de 1, 1-di oxide; 57 WD

MRy PSPt @ﬁ694?!%?}%%“]"%’"(’%&%@%?]'“%'9?19|1)
di@ddesot hi azol i di necar boxam de d| oxi de;

mEetiTE oy B e B‘S@ﬁ%@eﬁ‘yﬂ iaRe g Ohse

didkide; 2b4 di _claleorlopl_ﬁeinyIXi) m:t hyI2]_ g et P%l I 3-isothiazolidi
D RORPRES el LA el oGt BNy prreve iy
2- etﬂmyhmta[(b@mﬁmrbdmhénﬂ)mdln}om -ethiazolidinecarboxamide 1,1-dioxide;

N G R bRk SN eAg b uBSiape s Meidsiae:

2- Netr(yBI\I‘[(Z;IB dhiiftuoognenyllmetayRglidottiatdidimet dripbetrhige )1 -13dibside;
Nt[(lgI 0?1 o?cl) IZdrhe §?|8 gnoﬁamthdy‘ﬁ er’nethyl 3-isothiazolidinecarboxamide 1,1-
dioxide;
N-[(3-chloro-2-methylphenyl)methyl]-2-(1-methylethyl)-3-isothiazolidinecarboxamide
1,1-dioxide;
N-[(3-chloro-2-methylphenyl)methyl]-2-(2-methylpropyl)-3-isothiazolidinecarboxamide
1,1-dioxide;
N-[(3-chloro-2-methylphenyl)methyl]-2-ethyl-3-isothiazolidinecarboxamide 1,1-
dioxide;
2-ethyl-N-{[4-fluoro-2-(trifluoromethyl)phenyllmethyl}-3-isothiazolidinecarboxamide
1,1-dioxide;
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di oxi de;

N-[ (2- chl or o- 6- net hyl phenyl ) et hyl ] - 2- et hyl - 3-i sot hi az
wolkiodiormsenr boxam de 1, 1- di oxi de; PCT/EP2008/066945

N-{[2-chloro-3-(trifluoronethyl)phenyl]nethyl}-2-nethy

| - 3-i i [ idi ' 1 1-.di oxi,.de;: .
N B B IR s Gis il ottt foaroopemide
1,1dioxiel | di necar boxam de 1, 1- di oxi de;

oA DA N340 .

didkidd;2- chl oro- 3- (tri fl uoronet hyl ) phenyl ] met hyl } - 2- et hyl

-3-jsot hi azol idi ne boxam de. 1.1-di oxide: .y
N4 THOBE e IR SR IPRinsidtirgRq i 1.1-dioxide:
2-{hesihylpnatyhyn-| (R et 4-aifiy ciop h &) inelhiFB-isathiaxelidinecarboxamide 1,1-
4isak boxam de 1, 1-di oxi de;

'%’T?’Z- chl oro-4-fl uorophenyl ) net hyl ] - 2- et hyl t et r ahydr o-
N-R(E-chjRe-Bhhethiipkerdd)omttydaafti-wethy2hyl; Stisdihtzbittin ecarboxamide
1 N [o§<2 4-di chl or ophenyl ) net hyl ] - 2- net hyl t et rahydr o- 2H 1

f fﬂeazi ne- 3- car boxam de 1, 1-di oxi de;

NANZ[4- @i cHledipb éxh yo)asphng]ri: ( 1)-methiyielt i) 23-sbitmyd Zokdinedaytsbxamitd- 1,1 -
OI.2-. hi azi ne- 3- car boxam de 1, 1- di oxi de; 30

'%'(%?’2- chl or o- 4- f | uor ophenyl ) met hyl ] - 2- net hyl t et r ahydr o

N-{(2khlor@-6trhétaylp heryBmettat] i atani- 33 B othj akolidisedadeixamide 1,1-

N=[ (3-chl or o- 2- net hyl
di ..
?))ﬂ yl)nmet hyl ] -2-ethyl t et rahydro-2H 1, 2-t hi azi ne- 3-

N-g[2rdbtoxeu3t (thslu drotneth ydpoh kgl imethyl}-2-methyl-3-isothiazolidinecarboxamide
1 ll\l' %&2 chl or ophenyl ) net hyl ] - 2-et hyl t etrahydro-2H 1, 2-th
T8 3- car boxani de 1,1- 35 dioxide;
NAN2f dhBord-3dii- difil @oppEng Nk )hyd-2hyik thy [23-[sbthiezoligih edatyd xptréder 1-
diégr 0-2H 1, 2-t hi azi ne-3- carboxam de 1, 1-di oxi de; 58 WO
(E)PQI 077362 PCT/ EP2008/ 066945 N-[(2-chl oro-6- net hyl
N4pRexmydro-3et-difil dro@rdniH me thiyl}H2edthyli 3} it eth iaabliditecaidxdmidtet hi-a
dizi.ne- 3- carboxam de 1, 1-di oxi de; N-[(3-chl oro-2-nethyl
By 1) met hyl ] - 2- (1- met hyl et hyl ) t et r ahydro- 2H 1, 2-t hi a
NZ[2robicde-3eaiflo opoaratiold) pherdyl i ethyil }e e th§l-3-isothiazolidinecarboxamide
1 {I\LL 2- chl or o- 4- fuorophenyl ) net hyl ]-2-(1-net hyl ethyl)te
P58 0- 2H- 1, 2- t hi azi ne-3- car boxani de 1, 1- di oxi de-
Z-thylélﬂ{kakﬂlm_r@mn’eiﬁyd)r))metmbI}erﬁl’r]mﬂathyE}teh'ghﬁirb-)ZHt,E{thiiaiiyei-so
carbratide ﬁ,qlozfloleidqe?' 3-
N-[(2-chloro-4-fluorophenyl)methyl]-2-ethyltetrahydro-2H-1,2-thiazine-3-carboxamide
1,1-dioxide;
N-[(2,4-dichlorophenyl)methyl]-2-methyltetrahydro-2H-1,2-thiazine-3-carboxamide
1,1-dioxide;
N-[(2,4-dichlorophenyl)methyl]-2-ethyltetrahydro-2H-1,2-thiazine-3-carboxamide 1,1-
dioxide;
N-[(2-chloro-4-fluorophenyl)methyl]-2-methyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide;
N-[(3-chloro-2-methylphenyl)methyl]-2-ethyltetrahydro-2H-1,2-thiazine-3-
carboxamide 1,1-dioxide;
N-[(2-chlorophenyl)methyl]-2-ethyltetrahydro-2H-1,2-thiazine-3-carboxamide 1,1-
dioxide;
N-[(2,4-dichlorophenyl)methyl]-2-(1-methylethyl)tetrahydro-2H-1,2-thiazine-3-

carboxamide 1,1-dioxide;
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car boxam de 1, 1-di oxi de; N-[(2-chl oro-6-nethyl

phenyl ) net hyl ] - 2- et hyl t et rahydr o- 2H 1, 2-t hi azi ne-3- 10
W@ 200B0%snt de 1, 1- di oxi de; 2-(1-net hyl PCT/EP2008/066945

ethyl)-N-[(2,3,4-trifluorophenyl)nethyl]tetrahydro-2H

e B B SRR e Ay B P iserayt s 2avipanea
catrlisrydaeﬁdw’_l,)étomxilcmhydr 0-2H 1, 2- thi azi ne- 3-carboxam de

1- e o
MR BB e ety s RV ENMIRV YRy 23RS
cartb@armadey tin atidddel, 2-t hi azi ne- 3- car boxam de

1-di oxi . .
MR S Bonserm MR A eSS e i welorR i & hiagipg-o
T Edae e e b L 2
ek L R B R
caBtch@hgd:)e‘ E?nqﬂmiecinyl_ éingt ihyle]' tetrahydro-2H 1, 2-t hi azi ne-
N B S e By sy 28 her NG P e anya
carlmox@htide 24idoxidezi ne- 3- carboxami de 1, 1-di oxide; or 25
oIS MES I AP e
capraamide Ut idi@ddecomposi ti on whi ch conprises a conpound
T N e e
thanidgas_-wmma?gdmﬂ Jedidride; agcegt ablher car ;i ;alr Cor I
NIRRT e SN ERBV IR TR R PR IRTER 5 2t 2 tppaine =
cath@danidel 1, alicke; f or use i In the_rap%/. 3351‘ 1(r3_. A ?}at hod of
RS R B e BB G eleate
T EPP008, 056945 adri pbstor ina 1o aid sublect a
T e T G L S S
dighi@s; maceuti cal |y acceptabl e salt thelfr eof as defined in

1 13, .17, . .

e A S S R R S S
i camant for Cthe treatoent. ar prevention of pal n
it A R S VR S S U P T
calshoxehﬂdmﬁd-dic:xidfr; ar mr17;3 w:we;ei P itﬂe nmedi fg?ent a: ?] for
2> bR P E koo Bh BUER by ARyt e Rine P ErBpyaraice

1,1@ioxfdeost eoart hriti s.
14. A pharmaceutical composition which comprises a compound of formula (1) or
a pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 13,

and a pharmaceutically acceptable carrier or excipient.

15. A compound, or pharmaceutically acceptable salt thereof, as claimed in any

one of claims 1 to 13, for use in therapy.

16. A method of treating a human or animal subject suffering from pain,

inflammation or a neurodegenerative disease, which method comprises
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administering to said subject an effective amount of a compound of formula () or a

pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 13.

17. Use of a compound or a pharmaceutically acceptable salt thereof as defined
in any one of claims 1 to 13, for the manufacture of a medicament for the treatment

or prevention of pain, inflammation or a neurodegenerative disease.
18. Use as claimed in claim 17, wherein the medicament is for the treatment or

prevention of inflammatory pain, neuropathic pain, visceral pain, rheumatoid arthritis

or osteoarthritis.
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