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25  The localisation of the P2X7 receptor to key cells of the immune system, coupled
with its ability to release important inflammatory mediators from these cells suggests
a potential role of P2X7 receptor antagonists in the treatment of a wide range of
diseases including pain and neurodegenerative disorders. Recent preclinical in vivo
studies have directly implicated the P2X7 receptor in both inflammatory and

30  neuropathic pain (Dell’Antonio et al., Neurosci. Lett., Vol.327, pp87-90 (2002),.
Chessell, IP., et al., Pain, Vol.114, pp386-396 (2005), Honore et al., J. Pharmacol.
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

35 has been observed around B-amyloid plaques in a transgenic mouse model of
Alzheimer’s disease (Parvathenani, L. ef al. J. Biol. Chem., Vol.278(15), pp13309-
13317 (2003)).



13317 (2003)). 1 WO 2009/ 077559 PCT/ EP2008/ 067733 The present invention
provi des conpounds whi ch nodul ate P2X7 receptor function and are capable
of ant agowDzoevg7r3se ef fects of ATP at the P2X7 recept or PCPAXRZ008/06T78pt Or
antagonists). 5 1In a first aspect of the invention, there is provided a
pharmaceutical conposition conprising a conpound of formula (1) or a
pharmaceutically acceptable salt thereof: R2Z RBOR7T RN\ RS 6 NRH O
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CF3, - O Ciecepiat kytagokidspr 1, 2 or 3 hal ogen (e.g. fluorine) atons; 15 X
represgnts -(CRL2R13)n-; R12 and R13 represent hydrogen or Cl.6 alkyl; n
represents an integer selected fromO to 2; R2, R3, R4, R5 and R6

i ndependent 4 first egpeeséiithe myditagetherd isypovideel ®pharetaylticabswnpdsitionR8, R9, RI10

and R11 independently re ent hydrogen, hal gge e.g. flugrine or 20
chi or i ne) SRS 2 eaeb RGO drt By e RE dcgarpble' €8 greny ny -
C3.6 cycl oal kyl, wherein any of said Cl1.6 al kyl, C2.6 al kenyl, C2.6 al kynyl
or C3.6 cycloal kyl groups may Jbe pptionally substituted with 1, 2 or 3

hal ogen (e.g. fluorine) aton113,R hQ hat at Reast two of R7, R8, R9, RI10

and R11 represent a group R ha hydrogen ggfd at | east one of R7 and

R11 represents a group other than dﬁl)pgen In a second aspect of the
R10

invention, there is provided nd  of la (IA) or a
phar maceutical |y acceptabl e &al ke ther e R

10 )
wherein:
R’ represents Cq4alkyl, C,5 alkenyl, C,¢ alkynyl, Cs5 cycloalkyl, Cs4
cycloalkylmethyl-, phenyl-X- or heteroaryl, any of which may be optionally substituted
with C4alkyl, CF3, -O-C,galkyl, CN or 1, 2 or 3 halogen (e.g. fluorine) atoms;
15 X represents -(CR"™R™),-;
R'™ and R™ represent hydrogen or C,galkyl;
n represents an integer selected from 0 to 2;
R? R® R* R®and R® independently represent hydrogen, fluorine or methyl; and
R’, R%, R% R and R" independently represent hydrogen, halogen (e.g. fluorine or
20  chlorine), cyano, Cigalkyl (e.g. methyl), C,¢alkenyl, C,¢ alkynyl, Cs¢ cycloalkyl,
wherein any of said Cqsalkyl, C,salkenyl, C,.salkynyl or Cs cycloalkyl groups may
be optionally substituted with 1, 2 or 3 halogen (e.g. fluorine) atoms,
such that at least two of R”, R®, R%, R"® and R" represent a group other than
hydrogen and at least one of R’ and R"" represents a group other than hydrogen.
25
In a second aspect of the invention, there is provided a compound of formula (1A) or

a pharmaceutically acceptable salt thereof:

RR R’ o R’
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not | i m t edih ti@ proviso that the compound of formula (IA) is other than:
N-[(2,4-dichlorophenyl)methyl]-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide.

20  As used herein, the term “alkyl” (when used as a group or as part of a group) refers
to a straight or branched hydrocarbon chain containing the specified number of
carbon atoms. For example, C,¢ alkyl means a straight or branched hydrocarbon
chain containing at least 1 and at most 6 carbon atoms. Examples of alkyl include,
but are not limited to: methyl (Me), ethyl (Et), n-propyl, i-propyl (isopropyl), n-butyl,

25  i-butyl (isobutyl), sec-butyl, t-butyl, n-hexyl and i-hexyl.

As used herein, the term “alkenyl” refers to a straight or branched hydrocarbon chain
containing the specified number of carbon atoms wherein at least once carbon-
carbon bond is a double bond. Examples of alkenyl include, but are not limited to

30  ethenyl, propenyl, n-butenyl, i-butenyl, n-pentenyl and i-pentenyl.

As used herein, the term “alkynyl” refers to a straight or branched hydrocarbon chain
containing the specified number of carbon atoms wherein at least once carbon-
carbon bond is a triple bond. Examples of alkynyl include, but are not limited to

35  ethynyl, propynyl, butynyl, i-pentynyl, n-pentynyl, i-hexynyl and n-hexynyl.



30 ethenyl, propenyl, n-butenyl, i-butenyl, n-pentenyl and i-pentenyl. As
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descr2®ed herein. In certain particular enbodinents, Rl represents Cl_4
al kyl (e. g.s toedehydderstdduythatthe presehtinhydntion 30vers and discloses all possible

combinations of particular, preferred, suitable, or other embodiments of groups or
features (e.g. of R1, R2, R3, R4, RS, R6, R7, R8, RY, R10, R11, R12, R13, X, and/or
n), e.g. covers and discloses all possible combinations of embodiments of different

25  groups or features, which embodiments are described herein.

In certain particular embodiments, R represents C.4alkyl (e.g. methyl, ethyl or
isobutyl).

30
In certain particular embodiments, R represents Ca. cycloalkyl (e.g. cyclopropyl). In

a further particular embodiment, R’ represents Cs.5 cycloalkyl (e.g. cyclopropyl).

In certain embodiments, R' represents phenyl-X- (e.g. phenyl-CH(Me)- or phenyl-
35  CHy).

In certain embodiments X represents —CH(Me)- or —CH-.



In certain particular enbodi nents, Rl represents C3.6 cycloal kyl (e.g
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20  orchlorine).

In certain particular embodiments, R represents hydrogen, halogen (e.g. fluorine or
chlorine) or C45 alkyl (e.g. methyl) optionally substituted with 1, 2 or 3 halogen (e.g.
fluorine) atoms (e.g. —CF3). Therefore, in one particular embodiment, R™ represents
25  hydrogen, halogen (e.g. fluorine or chlorine), methyl or —CF3; more particularly
hydrogen, fluorine, chlorine or —CF3. In a further particular embodiment, R™

represents hydrogen.

In certain particular embodiments, R'' represents hydrogen, halogen (e.g. fluorine or
30  chlorine) or Cq¢alkyl (e.g. methyl) optionally substituted with 1, 2 or 3 halogen (e.g.

fluorine) atoms (e.g. —CF3). Therefore, in one particular embodiment, R" represents

hydrogen, halogen (e.g. fluorine or chlorine), methyl or —CF3. In a further particular

embodiment, R" represents hydrogen.

35 In one embodiment of the invention, there is provided a compound of formula (IA), or
a pharmaceutically acceptable salt thereof, which is selected from the group

consisting of:



35 In one enbodi nent of the invention, there is provided a conpound of
formula (1A, or a pharmaceutically acceptable salt thereof, which is
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N-{ [ 2t@hl pyreolidingtarbbkamide®s)hyl ) phenyl  met hyl }- 1- (2- met hyl propyl) - 5- oxo- 3-
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or a pharmaceutically acceptable salt thereof.

In one embodiment of the invention, there is provided a pharmaceutical composition
25  comprising a compound of formula (I), or a pharmaceutically acceptable salt thereof,

which is selected from the group consisting of E1-E12.

Antagonists of P2X7 may be useful in preventing, treating, or ameliorating a variety
30 of pain states (e.g. neuropathic pain, chronic inflammatory pain, or visceral pain),
inflammation (e.g. rheumatoid arthritis or osteoarthritis) or neurodegenerative
diseases, in particular Alzheimer’s disease. P2X7 antagonists may constitute useful
therapeutic agents in the management of rheumatoid arthritis or inflammatory bowel
disease.
35
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



35 Conpounds or salts of the present invention which nodul ate P2X7 receptor
function and are capable of antagonizing the effects of ATP at the P2X7
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pant ot henBighlayteme M@tkhouses,uk Ghaime., Se.ull$Tm, 66, 1-18. tartaric, p-tol uenesul f oni ¢
acid, and the |ike. Exanples of pharmaceutically acceptable salts include
those fornmed frommaleic, fumaric, benzoic, ascorbic, panoic, succinic,

hydr ot oBasic csmbbmrrdscnf thduhwmbhymayrfembéaltswrtrca pharhtaasettially acdeptable
et hanedi sul.f oni c 5{()) ic, tartari | tric, gluconic,

3 SS%HC I.iq, 20
aspartic, 99 &4¢h és ﬁqeini'c rqrgﬂﬁ%ﬂ?'ﬁ Wt fé’lﬂ%i'%c, Uds a6g) ﬁ’obenzm c, glutanic,
benzenesubémnesulioml bérexoid, saﬂabmrsmfonrmhoisrrmhenhbneamdnmﬁJm|aac @wMIc The

conmpounds 0 euti cal ccept abl e sal.ts f t he.invention may be

o opar ed. Aitacht HERERhioo okl B Bt BeHG evipie: 51, MAGABAS i 1 e or

anor phous netiandsul@bict eusic, nlamdpar‘hac,n&rritdtbeﬂ|@,rphb§prufrl‘¢s§L&binId’leulfumay

optionally be so] vate I”h drate. This invention includes within

its s@g Y%f&ﬁgﬁjepgsﬁfonﬁ%&dg?aé e||‘k conpounds of formula (1) or (IA) or

phar maceutl cally acceptable salts thereof, for exanple stoichionetric

solvates (e.q. h rates as, we ds .or alts ontalnlng

vari abre SrTRES SheRERbenEIES e BRI Peb SR e A BT Mo sl s of

t he |nvenfUnﬁHnucab@wzo&paéﬂoebuo,fpamm@tsuagmcrhyslt&h&mb,ssmmmc forms (e.qg.

St or col SoMBPRHDIE R Rl B8 e i SFrbPUE e Rep RIoRY, PrbBraie Crne o °
20  citric, gluconic, aspartic, stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic,

benzenesulfonic, cyclohexylsulfamic, phosphoric and nitric acids.

The compounds or pharmaceutically acceptable salts of the invention may be
prepared in crystalline or non-crystalline form (e.g. in crystalline or amorphous solid

25  form), and, in particular if crystalline, may optionally be solvated, e.g. as the hydrate.
This invention includes within its scope solvates (e.g. hydrates) of compounds of
formula (1) or (IA) or pharmaceutically acceptable salts thereof, for example
stoichiometric solvates (e.g. hydrates); as well as compounds or salts containing
variable amounts of solvent (e.g. water).

30
Certain compounds or salts of the invention are capable of existing in sterecisomeric
forms (e.g. diastereomers and enantiomers) and the invention extends to each of
these stereocisomeric forms and to mixtures thereof including racemates. The
different stereoisomeric forms may be separated one from the other by the usual

35 methods, or any given isomer may be obtained by stereospecific or asymmetric

synthesis. The invention also extends to any tautomeric forms and mixtures thereof.
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i sot opi CaF agngag)épr%raplgém%mgp%ylvg QPI{ Ilfse or reéuce(ri| dosage requirements and,

hence, may be chosen in some circumstances. Isotopically labelled compounds or

salts of this invention are in one embodiment and in some cases prepared by

carrying out the procedures disclosed herein, e.g. in the Examples hereinbelow, by
25  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 (I1A)
or a pharmaceutically acceptable salt thereof which is not a radioactive isotopically-
30 labelled compound or salt. In a particular embodiment, the compound or salt is not

an isotopically-labelled compound or salt.

Clinical Indications, pharmaceutical compositions, and dosages

35 ltis believed that, as the compounds or pharmaceutically acceptable salts of the
present invention modulate P2X7 receptor function and are capable of antagonizing

the effects of ATP at the P2X7 receptor (“P2X7 receptor antagonists”); they may be
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(e.q. mflammtory pain) in arthritis, such as pain (e.g. mflammtory
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di abeLgec neuropathy (e.g. painful diabetic 25 neuropathy), sciatica,

non-specific | ower back pain, trigemnal neuralgia, multiple sclerosis
pain, fi bropgréiduarathetdopbehde efdormels part (), orrpba:tmdmum@my acceptutad gi a,
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ain c
non- pai nf meu&?ﬁ%%?ﬁ%ﬂg %Séﬁoaﬁhrqﬁn ns and needl es” (paraesthesias and/or
dysesthesi as), increased sensitivity to touch (hyperesthesia),

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

cardiac chest pain and irritable bowel syndrome.

The neuropathic pain condition can be: diabetic neuropathy (e.g. painful diabetic

25  neuropathy), sciatica, non-specific lower back pain, trigeminal neuralgia, multiple
sclerosis pain, fibromyalgia, HIV-related neuropathy, post-herpetic neuralgia,
trigeminal neuralgia, or lumbar radiculopathy; or pain resulting from physical trauma,
amputation, phantom limb syndrome, spinal surgery, cancer, toxins or chronic
inflammatory conditions. Alternatively, the neuropathic pain condition can be: pain

30  associated with normally non-painful sensations such as "pins and needles"
(paraesthesias and/or dysesthesias), increased sensitivity to touch (hyperesthesia),
painful sensation following innocuous stimulation (dynamic, static, thermal or cold
allodynia), increased sensitivity to noxious stimuli (thermal, cold, or mechanical
hyperalgesia), continuing pain sensation after removal of the stimulation

35  (hyperpathia), or an absence of or deficit in selective sensory pathways

(hypoalgesia).
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gastrointestinal dysfunct ol.on cancebm%z:,\?é/er active

ipn (e.g.. diarrhoea), col
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e SRR 3 SRR B o T ™
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such as vafoyltathe diys diese, (ery. godiumaiyvitis), inflammatory lung disorders (e.g. asthma,

allergic rhinitis, respiratory distress syndrome, pigeon fancier’s disease, farmer’s

lung, chronic obstructive pulmonary disease (COPD, which includes bronchitis and/or

25 emphysema), or airways hyperresponsiveness); gastrointestinal tract disorders (e.g.
aphthous ulcer, Crohn’s disease, atopic gastritis, gastritis varialoforme, ulcerative
colitis, coeliac disease, regional ileitis, irritable bowel syndrome, inflammatory bowel
disease, or gastrointestinal reflux disease); organ transplantation and other
conditions with an inflammatory component such as vascular disease, migraine,

30 periarteritis nodosa, thyroiditis, aplastic anaemia, Hodgkin’s disease, sclerodoma,
myaesthenia gravis, multiple sclerosis, sorcoidosis, nephrotic syndrome, Bechet's
syndrome, gingivitis, myocardial ischemia, pyrexia, systemic lupus erythematosus,
polymyositis, tendinitis, bursitis, and Sjogren’s syndrome. Inflammation or an
inflammatory condition associated with said inflammation can in particular be arthritis

35  (e.g. rheumatoid arthritis or osteoarthritis).

10
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neur o2ikgeNeuadeyencatieatssases Gelutie dbmentie pheidulyly tbgerenative Wecheafia f or nul a
(1) or (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
Alzheimer’s disease); vascular dementia (including multi-infarct dementia); as well as
25  dementia associated with intracranial space occupying lesions; trauma; infections
and related conditions (including HIV infection, meningitis and shingles); metabolism;
toxins; anoxia and vitamin deficiency; and mild cognitive impairment e.g. associated

with ageing, particularly age associated memory impairment.

30  The neurodegenerative disease, e.g. to be treated by the compound of formula (I) or
(IA) or salt thereof, can for example be degenerative dementia (in particular
Alzheimer’s disease), vascular dementia (in particular multi-infarct dementia), or mild
cognitive impairment (MCI) e.g. MCI associated with ageing such as age associated
memory impairment.

35

11
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to anot heK|daSjD€|32§fumftloh mﬁsldde&zeuabhmrs glemepriondptieitisa paaiepladyehestindialr nul a (1)
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t r eat ment PGCTHMED (WP‘?FH ”?%hé' PP OEPRESY"IP™E condi ti on which is nediated
by P2X7 receptors, for 25 exanple a condition or disease disclosed herein
(inp r. pain, infla tion syuch as.r ri.tis or
osteogith |Stﬁasb,ep%}de£15t?1%{1tb8ttf8 SHEEAP r\?@%@é@ﬂ’ gﬁBﬁ] treagg?rl) %l arl y pain
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or rodent e.g. human or rat e.g. human. 30 According to a further aspect
of the inAea:ttrbhogto wturfhieodsbet af thretrtvedtiaf, \Atertaa*efdngpmvidewrmmmnmardf mal (e.qg.

conai t1 on VB R &put iy SRER FeBalitiy it BEbr i a1 2

20  veterinary medicine; and/or for use in therapy.

According to another aspect of the invention, we provide a compound of formula (1)
or (IA) or a pharmaceutically acceptable salt thereof for use in the treatment or
prevention (e.g. treatment) of a condition which is mediated by P2X7 receptors, for

25  example a condition or disease disclosed herein (in particular pain, inflammation
such as rheumatoid arthritis or osteoarthritis, or a neurodegenerative disease; more
particularly pain such as inflammatory pain, neuropathic pain or visceral pain, or
rheumatoid arthritis or osteoarthritis); e.g. in @ mammal such as a human or rodent
e.g. human or rat e.g. human.

30
According to a further aspect of the invention, we provide a method of treating a
human or animal (e.g. rodent e.g. rat) subject, for example a human subject,
suffering from a condition which is mediated by P2X7 receptors, for example a
condition or disease disclosed herein (in particular pain, inflammation such as

35  rheumatoid arthritis or osteoarthritis, or a neurodegenerative disease; more
particularly pain such as inflammatory pain, neuropathic pain or visceral pain, or

rheumatoid arthritis or osteoarthritis), which comprises administering to said subject

12
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ost eoar t hsiftariay frowhpajrhl, mffmﬁrh@td)no(erg)rh@aﬁatddﬁnnnut&tcerdsru@attnrut&aa,lcﬁl asubj ect an
effective am)bmt 0

Oy meeoreuarteretailia ARERS More Pefioaly PERubh s Rt odeeR ur t ner aspect

of the i ndembpstRicwRirpsroxdceral paifibbhadudbtold Satritis or stebaririfis Pwhihi nal  (e. g.
rodent e.g. rat) subject, for exanple a human subject, suffering from
i nfl amat B}Gy‘oﬁa‘ioﬁ‘p”ﬁ%%?%@tsltﬁrﬁ‘gﬁ%ﬁﬁ'déPbJ\‘?Pts%‘?fEﬂCt'ff‘a?’ﬁo'eré Oéacﬁﬁﬁpﬁ“”%uch as 15

i nf | apgrat ef térrdd@h ) of GA%rtd”'ﬂSHatrm%céLﬂlchy ddeepiBleQiafl tidrbbrr i tis or
osteoarthritis)) which nethod conprises adm nistering to said subject an

effective amount of a conpound of formula (1) or (1A or a

phar maceupisatihy t@s GePtiaRéreaspadtiof tHieh@sHtion MeGRHAHAE Mdhad bitFdanRg aaspect  of
the invention we provide a nmethod of treating a 20 subject, for exanple a

human sub['@BEN Os&HIMa} (erfdy redsh A KA LS YhigOL. §°b‘?"§€‘&’éeea RHMER SUbig¢thod conpri ses

adm ni st egifging FroffinfarikhBioRE baif nRirbReit Mﬁlnmﬁﬂérapﬁalﬁ(égwf%dch g§ fornula
(1) or_(1A), or a pharmaceutically acceptabl e salt thereg According to

anot h&t a@ﬂ%@f’”a&?"ytpﬁ'@ IArBAtS g- rﬂ%‘“’b@te%%ﬂ@”ﬁ'%@ QRIS WREBUNd of 25

formla ( h’)etrﬂfd dohf&ls@g amm@érmgq@@élucsabjbm ACERREADAR 0GR alcBRN @Qﬁd for the
manuf act ur e for the treatnent or revention

t r eat ment 9f fBFmQaéléﬁHflfq ‘Efna Wﬁr@ﬁceqt‘é;a'%%ﬁcﬁf’t@a'ebﬁ? tihredfet i on of P2X7
receptors, for exanple a condition or disease disclosed herein (in
particul ar gal n, inflammation such as rheumatojd arthritis or

ost eoar t hf'f qrgmgaqa&lrﬁ@a@&r@@efﬁaﬁa}wo%owg@&we TBPEOPA IPRINGER | y pain such

as 3020 nf bgujea! fof ¥xddI& a HIBIHhCQRBIED, @umln@ fm KizB6ifTerb dR@bEY whighd. in a
manmal such as a human or rodent e. hunan or rat erg. human. Accordi ng

to anot heMefygeomnaises ﬁ@i”%%lt%ﬁa%UBPBWW®H@ Breeudof 3 COBRBYIhd of

of formula (I) or (IA) or a pharmaceutically acceptable salt thereof.

According to another aspect of the invention, we provide the use of a compound of
25  formula (1) or (IA) or a pharmaceutically acceptable salt thereof for the manufacture
of a medicament for the treatment or prevention (e.g. treatment) of a condition which
is mediated by the action of P2X7 receptors, for example a condition or disease
disclosed herein (in particular pain, inflammation such as rheumatoid arthritis or
osteoarthritis, or a neurodegenerative disease; more particularly pain such as
30 inflammatory pain, neuropathic pain or visceral pain); e.g. in a mammal such as a

human or rodent e.g. human or rat e.g. human.

According to another aspect of the invention we provide the use of a compound of

formula (1) or (IA) or a pharmaceutically acceptable salt thereof for the manufacture
35  of a medicament for the treatment or prevention (e.g. treatment) of pain (e.g.

inflammatory pain, neuropathic pain or visceral pain), inflammation (e.g. rheumatoid

arthritis or osteoarthritis), or a neurodegenerative disease (more particularly: pain
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formula (1) or (1A or a pharmaceutically acceptable salt thereof for the
manuf acture 35 of a nedicanent for the treatnent or prevention (e.g.

t r eat mentwoahoypariso(e. g. i nfl anmatory pai n, neur opat hi c PERURR2@8/0¢173E er al
pain), inflammtion (e. g rheumatoid arthritis or osteoarthritis) or a
neur odegener at i v d| s rmre r.ticul 2 077559

PCT/ EP200BI G i ol b7 pieterbEA cp TR BRARNE v scer a
pain, or bh@st@@etrmnds)aét;hrnlatmanﬂral esdresas hivhih oBjodeft €lg. huindh oraEM@&Y. such as
a human or rodent e.g. human or rat e.g. human. 5 According to another
aspect of h¥/R@"i nvention we provide the use of a conpound of fornula (1) or
(I'A) or a pharmaceutically acceptable salt thereof for the manufacture of

a nedi canent for the treatnment or prevention é .g. treatnment) of
i nfl amrat GP?Prd'ﬁalt%a”Qt@‘%fr%B%ttﬂfH‘GdaY‘?Ft'SF‘ Wgi [ Fhedéﬁerpf(alqg?”]@&%‘i’ eul ar

i nfl ammat efrymuRai)br AR) BEH bRAAHREGticalbfoeptitfd s Asthbiebt @Fﬂ%ﬁﬁér&hfzﬁ@br’é in
arthritis such as rheumatoid arthritis or 10 osteoarthritis); e.g. in a

mammal - sueh? BSdkamantiaT e tfeslBeRt o6 PERVeRiRRe(S- D irepigtend). o Inflapmalary I'n one

aspect of phiRendunysattit PRINVYR vRESE! Bfin | |h%aH§;§la9fnflamﬁ%'tﬂ??BQﬂ Pheli@pampia (1) or
(I'A) or a pharmaceutically accept able salt thereof ftor the manufacture of

a nedi canBfif; surh asdpflanieatpryenainigritrthghs phchasheemalol thritis @at nent ) of

Al Zhelgrer osteShr&RASE e.of inda miathndal FBEAEY a HUMAN BB rdieAtEBNh@hark 6d@né.ge. 9. hunan
or rat e. human. In order to use a conpound of the invention or a

phar maceugi"ea'l‘l y acceptable salt 20 thereof for the treatnent of hunmans
and/or other mammals it can optionally be formulated in accordance with
pharmaceutical practice as a pharmaceutical . conposition. Therefore in

anot her aSpR&2BECtHG 'ﬁv%'ﬂ'toi”dtﬁ rR¥Pe thesussr v cqgepoxnd shigrmuladlior €4l

conposi t i eha pRAMTHcEUTGIRasRPRMIENShIChereef f0HIN2 rhanufsdturelofh m&icatnent
phar naceut i caI | y acceptable salt thereof, adapted for use in human or

vet er I har {Pr IBESTGARIRR] KfdreveRtion (fag- tiegtm) %@c'@ﬁ?ﬁﬁﬁﬁtﬁjd'é?asleoﬁﬁm”eﬁ (1) or (IA)

or a phar rrgesdlisoah by adereRtorBdRNt 63! huhhebeat eighhlihgsapy, it will normally
be fornulated into a pharnmaceutical conposition in accordance with

phar maceuti cal practice. The present invention also 30 provides a
pharmaceutical conposition, which conprises a conpound of forrmula (I) or
(1A, or a @har maceut i caIIy acceptabl e salt thereof, and usually a

phar maceufn Y487 & USs AGoRPHNE OE@W”V@P’“‘B? oreq(ehqu’@ﬁgutlc?%amamt i cal
conposy t i tHardBYorlige fr@dtméheofl HunindBINBRA ofifer aRmh 4T Rica® bplidhafly He €

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 (I) or (I1A), or a
pharmaceutically acceptable salt thereof, adapted for use in human or veterinary

25 medicine.

In order to use a compound of formula (1) or (IA) or a pharmaceutically acceptable
salt thereof in therapy, it will normally be formulated into a pharmaceutical
composition in accordance with pharmaceutical practice. The present invention also
30 provides a pharmaceutical composition, which comprises a compound of formula (l)
or (IA), or a pharmaceutically acceptable salt thereof, and usually a pharmaceutically

acceptable carrier or excipient.

The pharmaceutical composition may be for use in a method of treatment or in a use

35 orin atreatment or prevention, as described herein.
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35 or in a treatnent or prevention, as described herein. 14 WO 2009/ 077559
PCT/ EP2008/ 067733 A pharmaceutical conposition of the invention, which may
be preparwo 2bpg/Ed®xt ure, for exanple at anbi ent tenperPaTEP200&067763

at mospheric pressure, is usually adapted for oral, parenteral or rectal

dmi ni strat h, th t t the f
o ™"t abl Bneltadeuc Somgog ol e T G BB B be efina Y bRl bl o &
| 0zenge, toregarapistat tioibiil %nnmmieure,araimrlanpe@dr@hb erasgunenfsusabllyeao&otaaftl on or
n I 1tor n tr I
compoor t 1 Birofdl PRI S e aunishofin, AdHitr b nieR R TR gt e,
adm ni st r atay e imee fben bha tabidt, zdmufeoamralaquid mesparationt apowadéreaor nore

t h bi d h | met hyl cel | ul
o Do) St Piinde AAEhRRBEE0 bl R VRO LRATSO DTS boeg .
| ubri cant sespgnsian @t sipbosiry. ubr| cant (e.g. magnesium stearate or cal cium

stearate), a disintegrant (e.g. a tablet di sintegrant such as sodi um 15
starch glycol ate or croscarnell ose sodiun), and/or an acceptable wetting
agent . Than orsllplagirinisteabldpharoatedical @mpsition (8 geherailypeéfbods. known in
pharmaceutical practice. Oal liquid preparations nmay be in the form of,
for exanple, aqueous or oily suspension, solutions, emnulsions, syrups or
el i xi 1&, OTableByandeapsuléhir beil aumfnlﬁradwn%@ barumdnnctios‘edbrm emansdy tution with

wat er or ot Qer sui t abl e venhi Ctl e etH Z iquid preparations nmay
contai n afdyi'eMPEESy %%ﬁX%@e%Ssﬂ@ﬁ@m ’c}ff%@%ﬁ’f‘ §9- an enul si fying

agent (s), hpdroxypréaiesttgicsriuseloe psyidérsd) chfils (@p. lactobd endiod ), and/ or a
preservatiyve col ourant(s). 25

or
o par anflasialih feBlasel R0 G0 AP RS REGE ke S ishepiital |5
prepar ed sfichtats bingpl@dum Gosgpatand didinte@nt @vgamttal@let @mnmlgeermra@c&mg salidny
accept abl e salt t and a steri icle. In e enbo the
Compolnd SP o BEar B b EH, T lornroce BB Y S Tothe 1 s
ei t her sugpendedy o cdatesa.yedcordinghe metivdslkaowh in piipacéutigal p‘:rad:tld:bl ons t he
conpound or salt can e.g. be dissolved for injection and filter sterilised
30 before filling into a suitable vial or anpoule and sealing. In one

enbodi nenO,raIaiQUid@dépwardn(smayshmh tlasfo&n IoQ(fed emmtaheéd)us orailpr eservati ve(s)
ssol ved in. the vehi.cl g To enhance

and/or a byff%riin i}g (qr% e ; e tEu e To «
the st abi PYYR7"S'PHeCHPY ‘i%?\ s SH“P%P e@&{an?ﬂraayb%e PRSI P £i 11 ng
into 2he pioialhctéfﬁld'ebm(;wmibewwthmt dthudeglaatﬂe:mhnle b%reuﬁeer&lchSMGFePﬁi ?ntsh
t repared in.s a e sa a e
compound. BeebpR Bagpn Binai AR sttt ¢ RRETDRRBENE: v iR
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).

25  For parenteral administration, fluid unit dosage forms are typically prepared utilising a
compound of the invention or pharmaceutically acceptable salt thereof and a sterile
vehicle. In one embodiment, the compound or salt, depending on the vehicle and
concentration used, is either suspended or dissolved in the vehicle. In preparing
solutions, the compound or salt can e.g. be dissolved for injection and filter sterilised

30  before filling into a suitable vial or ampoule and sealing. In one embodiment, an
adjuvant(s) such as a local anaesthetic, a preservative(s) and/or a buffering agent(s)
is or are dissolved in the vehicle. To enhance the stability, the composition can for
example be frozen after filling into the vial and the water removed under vacuum.
Parenteral suspensions are typically prepared in substantially the same manner,

35  except that the compound or salt is typically suspended in the vehicle instead of
being dissolved, and sterilization is not usually accomplished by filtration. The

compound or salt can be sterilised, e.g. by exposure to ethylene oxide, before
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bei ng di ssolved, and sterilization is not usually acconplished by
filtration. The conmpound or salt can be sterilised, e.g. by exposure to
et hyl ene wei2d@®/07sbore 15 WO 2009/ 077559 PCT/ EP2008/ 06 PC3XEP2689FERSI ON i N
a sterile vehicle. In one enbodi nent, a surfactant or wetting agent is

i ncluded in the conpo to facgili e stribution of the
compound Brsreasipt ToF Sels sk Mot Satpiims L stiilanet v Re et 1  on
cont ai ns fnbmlﬂed)lrﬂi%tcOmﬁe%l(ﬂrbﬁ.gl\m tHatlitand ubifoem dinmoBhiof 0e)compoupabt | cul ar
fromO.1 t% q96or to 60%or 10 to 60% by weight, of the active materia
(the compSthd BF "R Paceutical Iy acceptable salt of the invention), e.g.

dependlng on the nmet hod of adm nistration. The carrler(s) and/ or
contained in the it| f.or resent in

exci pi 0Si | | e be

PronPist b SeanaRt s e a8 Po Beg S o o i B M SR eor  on.
and/ O(rj i nc@Pp@mmtm phrtitulanirda orrgtodam 30060 f}(m@ucbt@eo%%ym@ﬁgm Ao gy lptar
unit ose 0O t osition ose e CO oun p ar eutl ca y
S ocept oo adbgiatefalTBE RO pOi prhalieacedtialiofaRe e o e MRLURR: T on e, 1.
treatmentg. goﬂe;tdnﬂlrigejrﬁhé Iﬂi’fH’ﬂhodeif%dinﬁmlstﬁitdﬁr Thé caitfer(d) seHeaskcipiehgByi t i ons,

may vary in.th

f th th ht
OE har L bohupinga MR ar Bt o B el e SR DRl it % G 80T Signer o1 ' O
gui d?‘lOi nfromell()efx’rbmﬁo : /ﬂﬂiytwéightmfthed&mmdsftloﬁ &Hgl/dron 26@610I01fgt (ffﬁro@n %ntgo 21.000
, (0] e 0] e Cco oun or
T e 2R s atia 18 dped BEherinf oot e Sihadiidrog oo Tre

conpound) , nay 20 be used e.g. in a pharnaceutlcal conposi tion. In one
enbodi nen uni t dose nlstr

i d . to a
el | sudhe BstomuEbhea R arpry ey Rehrodr e S Befh St 5!
adm‘ ni st r mtthereatent bhpgrieventioa (€.9. geatineht) of thie Helnsiemehtioned disoedellgy e.g. to a
Such thera for a nu r of days,
wookalS ofiEadses? PadREs. 5 aht MR Y RDve BB T ardrout S Beea( 1) “or (1 4
or phar rradneundletaatﬁwagmemhdomfesal érﬁd/@ﬁmmam“mlnmyadn@rs Bdwesedasa conbi nati on
with other (furth ther tlc a r,-ex ne clainmed to
be useful 9 61 ?'r?éJ (fer L‘a?rf?e‘?ﬂ’ te%@Hfﬁsoc?ﬁ O(@ Oéﬁ %Hgél ?)I)&’atp 1%{Oﬁe above
nentionedn@gRmed@mskadbﬁnmﬂoesmgkuombeQO&mé@ntpbtmemombeumpaut|c agents nay
include a 132-agoni st _(al 3 adrenocept or _agoni sts; e.g.
f or mot er oPB‘arH}?ag%tfcaEy %‘g‘i"f’fag’besﬁaitrogi 'méerB'on measUred &S the Compoting)’ may
20  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.
25

Combinations

Compounds of formula () or (IA) or pharmaceutically acceptable salts thereof may be
30  used in combination with other (further) therapeutic agents, for example
medicaments claimed to be useful in the treatment or prevention (e.g. treatment) of

the above mentioned disorders.

Examples of other such further therapeutic agents may include a f2-agonist (also
35  known as 32 adrenoceptor agonists; e.g. formoterol) and/or a corticosteroid (e.g.
budesonide, fluticasone (e.g. as propionate or furoate esters), mometasone (e.g. as

furoate), beclomethasone (e.g. as 17-propionate or 17,21-dipropionate esters),
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budesoni de, fluticasone (e.g. as propionate or furoate esters), nonetasone
(e.g. as furoate), beclonethasone (e.g. as 17-propionate or

17, 21- di pvopoavEarsdesters), 16 WO 2009/ 077559 PCT/ EP2008COAPIBB/067733
ciclesonide, triantinolone (e.g. as acetonide), flunisolide, rofleponide

and buti xocort |onate ester),.e.q. for t [

respirato r ' nary
PERatnia. JistaciR ot o BRLE RIS bisFul: o BhetiPe abd BEXIEMont

di sease rogiogate @stethes gt fop e trantmént & rafdB1SiSoran R&07/ 008157 5

Afurtheggt:?eaas;p oo dega |ncuea3®@;ta§/bﬁ &8;1/ (r;&%l

coenzyne. AMEECEiSRP FRRHCMERL i feere G D fes v dhsetind M ast ac i n.

| ovast at i Qoomwastaatuvmo 20009088t ati n, or sinvastatin) (e g. for oral

admi nlszt ration), e.g. for the treatnment of cardiovascul ar disorders (such

as atherosclerosis), e.g. as described in WO 10 2006/ 083214. A further
t her apeut Adurigs therapautic @gpﬂrmay:mblade larBothydieiexyas- n@nrysgnﬁﬁ@l cbermyme iAnf | anmat ory

d NSA f. b, dicl of
B I 1 evele AR SRl G A g e e e
na:)umst Onﬁ)sutsaﬁtzgtl’lrdar:%lrrﬁ@st'BM)r(éIgl fd),r orag‘aemmrstmomab @e&mmdotredtmglmrofc oXi ]?

OXIl Ca orl coxl ba recoxi or, .e oxoproren or
ot of anbarBlovhs i R el BR B8 S Kaer it § BB AN, or P

di cl of@nagdod/es3p14f or oral administration), e.g. for the treat rrent of an
i nfl ammatory di sease or disorder (such as rheumatoid arthritis or
osteoarthritis, and/or inflammtory pain), e.g. as described in WO
2005/ 02557&]furtr@ltmap@mc(a§eﬂ0n@0x particofar incluele)a redRstéid antisinfdrembtbry

d t d dos d
T T oo hEedRSAlne S iodhysB HEroR. RSP eREP O el TRef e o (h
parti cul afenbpmfeldmd@nteltﬁmm ketepll’ogéndkeifoa—ﬂi@bx&pro?ﬂNFab)ngtdfnegsglgﬁaéel. g. )
et ane an .ant i I DO uc as | n X1 ma an adal | mruna
Co 0TS ePtarfbu B, (ARl 1P a ittt Ratm sl A B oo R R e nous
gplrri n:j st r at ¢.gnparacstgmolf ixoprotent sresbeeiehaqfin particuifid caevaikidr yardcetamse or

| SOraer Su

r.h d h h
descri bed nga‘;rdbﬂ?f%aggg%lg ]:R?Hﬂj %h’t@bsﬁt%é?rﬁgégg E’éh}frglléeftﬁt%é%ﬁ ﬁ partl cul ar
i ncl ude alfnflamgna{@l])ﬂ?eamacdlsmdér (s&ﬁh anithiebeeioid a'tlgltlsfoobstpaaarﬁnme,lrvl al OIsuclh asd
t ni evel ope
i par ¢ by BB REIN B ot 4F e O P RS BLE R R IS r at 1 on) -

rit uxtmbcmmmer) cAVEsrE33mpipd adrinistared otatly at dododagieiregimenaf 1068\20

(1 TUnOTEgl Ce b M el Wo gl A HIWTRROBat) t i mab.

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 and

25 adalimumab) (e.g. for parenteral administration such as subcutaneous or intravenous
administration), e.g. for the treatment of an inflammatory disease or disorder (such as
rheumatoid arthritis or osteoarthritis), e.g. as described in WO 2004/105798.

A further therapeutic agent may in particular include an anti-CD20 monoclonal

30  antibody (e.g. for parenteral such as intravenous administration), such as
ofatumumab (HuMax-CD20 ™, developed in part by Genmab AS) (e.g. ofatumumab
for intravenous administration), rituximab, PRO70769, AME-133 (Applied Molecular
Evolution), or hA20 (Immunomedics, Inc.); in particular ofatumumab or rituximab.
This further therapeutic agent can e.g. be for the treatment of an inflammatory

35 disease or disorder (such as rheumatoid arthritis or osteoarthritis, and/or

inflammatory pain).
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This further therapeutic agent can e.g. be for the treatnent of an

i nflammatory 35 di sease or disorder (such as rheumatoid arthritis or

ost eoar t wotne/0723%d/ or i nflammatory pain). 17 WO 2009/ @CTAP008/067733

PCT/ EP2008/ 067733 A further therapeutic agent may include 2-hydroxy-5- [

4- 2- ridinyl am.no sul fonyl henyl 0 enzaQi ¢ _aci

Coul f asal AT ko lip abeniiioy RN 2RVSH 2nl PO LA MR Go DY sease or

di so/r der §glfomil) aﬁ?ﬁmaﬁﬁm@izdicafctdﬂshIfdssbazine),gaﬁg.a@rtﬂeﬂ‘eﬁﬁ’rtwldoﬂdh V\iD |

2004/ 105797. 5 A further therapeutic agent i.n.particular include

N La [ ¢ amtaminelon Hseast oty satey e et e po b BR b

L- gl ut am w@ede4/(0aomot rexate), e.g. for oral admnistration and/or e.g.
for the treatnment of an inflamuatory di sease or disorder (such as
rheumatoid arthritis), e.g. as described in WO 2004/ 105796. For the 10

t r eat ment Adfrthidnehsrapeitid agetthnay inartroatan oictueisaN-pi-f@N4-denddebpitatdiyidd to the

human at _a_,dgsa regi men of 7.5 orall nce ekly, or using divided
oral dose@eypiiznadiviagng] banzols -Spfhic odp (Meliptxalgle e’ (0705 g total) as a
cour se onaémimestiation atidier e.gCcbethalt@ataemtepbn diflamathre dedpss bedisgdadual |y to
achieve an optimal response, but typicall. n ceed. a total weekly
oral - dose R opApustaTR ROt e SReibe M ZipARbe IS Bl achi eved,

t he nmeQ hotregtrmheofdasematdid arpiritigy rhathoteskatecart oe adrainisterwee &1 thp basiahlat
effective dose. A furt t her apeutic agent may i.nclude an inhihitor of pro
TNEa. oy ipase BRI T Re ab g B el LA A aomar or )
di sease omgditdamder infeswaidhifons ddbes (vebi mattoiat) aard duurdd @jce veeelly; te descri bed in
WO 2004/ 073704 A further ther utic agent, .may inglude: a) sulfasal azi ne;
by o st at Pt edlegan oty e Ao RRES PR Bon R At FesaBhe B!

| ovast at i typical\ay@st radt eRceed2btosdl meakly atdl dpsd bilRms] aitrhéthoitedate; @asta@hi n,
crilvastatin, dalvastatin, rosuvastatin teni vastatin, fluipdostatin,

Vel ostat | FPePRaTeas dren ey & O 38 BRtareRip oo8Y ln PRcatyPuraga fen,

rivast ati fowegl goveidd effactive égdeast atin, tenivastatin, flurastatin,
rosuvastatin or itavastatin; «c¢) a glucocorticoid agent (e.g. for oral or
skin-topical adm nistration), such as dexanethasone, nethyl predni sol one,

pr edni sol Arferthep tieatapadio agamdniyideiade ah irhibier of3tro ANFarncanndritdsietenzymé p38

e e e R

20  rheumatoid arthritis), e.g. as described in WO 2004/073704.

A further therapeutic agent may include:
a) sulfasalazine;
b) a statin (e.g. for oral administration), such as atorvastatin, lovastatin, pravastatin,
25 simvastatin, fluvastatin, cerivastatin, crilvastatin, dalvastatin, rosuvastatin,
tenivastatin, fluindostatin, velostatin, dalvastatin, nisvastatin, bervastatin, pitavastatin,
rivastatin, glenvastatin, eptastatin, tenivastatin, flurastatin, rosuvastatin or itavastatin;
¢) a glucocorticoid agent (e.g. for oral or skin-topical administration), such as
dexamethasone, methylprednisolone, prednisolone, prednisone and hydrocortisone;
30  d) an inhibitor of p38 kinase (e.g. for oral administration);
e) an anti-IL-6-receptor antibody, e.g. an anti-IL-6-receptor monoclonal antibody (e.g.
for parenteral such as intravenous administration);
f) anakinra;
g) an anti-IL-1 (e.g. IL-18) monoclonal antibody (e.g. for parenteral such as
35 intravenous administration);
h) an inhibitor of JAK3 protein tyrosine kinase;

i) an anti-macrophage colony stimulation factor (M-CSF) monoclonal antibody; or
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for parenteral such as intravenous adm nistration); f) anakinra; g) an
anti-IL-1 (e.g. IL-1[3) nonoclonal antibody (e.g. for parenteral such as
35 i nt rawepao®/Eg@sni stration); h) an inhibitor of JAK3PPT@PRINS/06YBDHSI ne
ki nase; i) an anti-macrophage colony stinulation factor (M CSF) nonocl onal

anti body; ..or 2009/ 0775 [ EP2008/ 067733 , j). an anti-CD20

monocl onal a&r?{‘%g%%@ pangrlona ?n%g#ﬂ% gréf p%fﬁ%tﬁraééu‘f*h%ﬁ)’ '838#6\9&3

adnmi ni St radimmm)ratlwckquSrﬂtmximaBﬁhatuﬁfu&tabr(HUHhx(O'ﬁnﬂth- €&bpEMlin gentel oped in
part e.g b for ntrave 0

bR07076%, DRMERTE8 R 65 srafi L Biro s e BNo P RS 1O Bl cs.

| nc. ) [ n13(a(Appme|di Boldgular Euaxlumib @ThAR0g numaEbedies, the. ) brpdritaildrr eat ment of
an IL ug b 573% at ed di sease (such as rheumatoid arthritis or
ost eoa thF'ﬁ fmab arg 'F’ui“ﬁ { ammatory or neuropathic pain; in particular

r heunat IC)I €. gafcir] |ﬂ'fef t?eaﬁ?:enteofﬁm leg (d@sﬂ_riB)eﬁbdiaiteN\GJsB@%(sOGﬁE%Fneuﬂtﬁﬁdldl
particular, the furt t her ent or nts .can t her apeutic
hgent or - Styiteg olepaBiris o PRraRATRE N Y AIRYEDIYC BN PBUEHhs par acet amol
and/ or anrhaheitdd aftsitish g asuiepbiibeg,in NWDLaoy/DO3317ycodone, tranmadol ,

hydr ocodone, hydronor phone, oxynorphone, nethadone or buprenorphine; in
particul ar norphi ne, fentanyl, oxycodone, or tramadol). This/these

t her ap@ut ircpatjemdr( Bk fur&mﬂkimra;bd@o @gaittionagents cad be adhpiapsitiegadeht o t hese

t her apeutic rﬁ%entaﬁggt be_for the treatnent of ory

infla
i namdge Had Pagmalgt pane U et ssmo s an gl ni st o7 o
at a hun'a(“suoh als neosiEge ferﬁglny‘rmﬁ(yoédcﬁlﬁﬁtrﬁfga(ﬂ@) Hydestoognd, ey dronmdthomg, 650 ny

1000 t 650 f he f b
o 1 oe comstitaRcne, fthtong PEn HhacTbpRE LA PEHRRL ol FeifeiD (DG | noe Do
parti cul aox;&g‘dmh rasenhmeﬂolg hEh|s/meeatattriebapeunbegémt(st),rm*rd/drhm eqimbi?attonagent or

t e.a ape | C agen e 0 atl n
e oD p i haThASStblapelERierRs), G956 S B BRa et A e S )

oxycodonepauhr@gandcalmammtaﬂmM@hum@dempiWeara@ﬁmm pdm)he met hadone or
bupr enor phi ne;

oot par { PRTIET Y AP BHT B Pror 05 RBmar o Pt o PR e PO Bhch 2
dul oxet i n65®@mgasmyiDOD prigy in mblcular-65prreg)aiﬁabtacetamol (measured as the free base
/ free compound), administered two, three or four times daily.
20
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:
- an opioid (such as morphine, fentanyl, oxycodone, tramadol, hydrocodone,
hydromorphone, oxymorphone, methadone or buprenorphine; in particular morphine,
25 fentanyl, oxycodone, or tramadol, most particularly morphine),
- a monoamine reuptake inhibitor (such as duloxetine or amytriptyline),
- pregabalin,
- gabapentin,
- gabapentin enacarbil (XP13512), and/or
30 - carbamazepine.
This/these therapeutic agent(s), and/or the combination comprising this/these
therapeutic agent(s), can be for the treatment of neuropathic pain, e.g. in a mammal

such as a human.
35  For example, pregabalin can be administered orally e.g. for neuropathic pain; e.g. at

a human oral dosage regimen of 150 mg to 600 mg total pregabalin per day

(measured as the free base), split between two to three doses per day. For example,
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- gabapentin, - gabapentin enacarbil (XP13512), and/or 30 - carbanmazepi ne.
Thi s/these therapeutic agent(s), and/or the conbination conprising

t hi s/t heswoO 200ven72§seut i ¢ agent (s), can be for the treat mentt/ErRoosder’opat hi c
pain, e.g. in a manmal such as a human. 35 For exanple, pregabalin can be

adm nistered orally e.qg., for neuropathi.c pai.n: .e.g. at. a human oral dosage
eq e oo peghApels et Bt e RAD AP g 53aBEr ed a5 the i1 oe
base), sphdminitéraeana ssmtirdgoralidosage as@seper 150ayg tdtairpregamai per d WO

2009/ 077559 .PCT/ EP2008/ 067733 for postherpetic neuyral gi a_neur opat hi c
oai n conal PR 2gaB AP ok SRR EBe ot o3 Sedpis A SH ol dosage
regi men otlosko@ regimicatof BOM regabgd balin sl pdavay, (a8l dptiodtiy weedlatihgaup t3 adoses per
day), gscalatin .,g. in about e to_an. oral,_ dosage .regi nen of 300
1o b ebabainim g ol diadedagmed o S MR pirSefdiar tay CH TS Mt murm
oral dosagbétegheuespaity @A0theDnéwbedthip pamgadaallition pan otk osdge! regiaieniail

di abeti c neuropa not her uropat hic pain conditian). an oral dosage
Feq e of S0 1900 A0 ris A0 PiRgeP A grL ganBr PAmpeHedy Pbi BRVERR A ot or ed.
For fi br ooshbgsame ragimenronh 50 amagds50 @y (@) 300 ol 860 ny) tadal4béyatgli{ perg. 300 or
450 ny) tqtal pregabalin pe day. can be admnistered. Pregabalin can e.g.
be adn ni SPCratPEARRPSErD PresRPYIREcaR S B BB oG SRA18F TORE Pnvent | on.
For ex@npbempg@aldapeal ohtheamvebeoradm ni stered orally, e.g. for neuropathic
pain. Oral dosage units can e.g. contain 100 ng, 300 ng, 400 ny, 600 ng or
800 ng of gabapentin (neasured as the free base/acid). The gabapentin

dosage r egom@anipe, ghbapeitin @patbbiad mirdstoretianally, g.9. foe nbuopaiBiairg Orate, tw ce
or three tines

o AT ee. bhdReR R st st adon oS 0 g 80P i lagdlg ™o O el
per i pher abatnengntnp ahdastirguagthi freadiabé/acid ). gEHzagEhabentirt deagpyegi@on e | ni ti at ed
Y ob ot b iRar g o<l Jod it ol o RRBAO B GBS 1 2 L1
, = , y 3 =

300 ny t htotsl doseres3a00day / day. t Bernagradabiug-fiteativh af therdpsdgs esgiragn ise 900 ng /
o T SRR B Bt ol G B v Tl oo e
response gatshpehthh tiesdpyl dahyboe ititigted b ditratiny the dbsks thHuer daynt+Sas et oft ypical ly in
?r;go / rrg ag, g?yad%ggréﬁﬂ%nsh?ed aesvt%re)fre%_b?ésg/g},(%) orllJ e e? 8ay6,1 d'raryl/a §I=r%6] %8 V\% tir%gsS e of 3600
20  aday, 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
tolerability, the dose can be further increased, typically in 300 mg / day increments
every 2-3 days, up to a maximum total dose of 3600 mg / day of gabapentin
25 (measured as the free base/acid). Slower titration of gabapentin dosage may be

appropriate for individual patients. The minimum time to reach a total dose of 1800

mg / day is typically one week, to reach 2400 mg / day is typically a total of 2 weeks,

and to reach 3600 mg / day is typically a total of 3 weeks. Gabapentin can e.g. be

administered separately from the compound or salt of the invention.
30

For example, gabapentin enacarbil (XP13512, (£)-1-([(a-

isobutanoyloxyethoxy)carbonyl]-aminomethyl)-1-cyclohexane acetic acid, which is a

prodrug of gabapentin) can be administered orally, e.g. to a human, e.g. separately

from the compound or salt of the invention. In one embodiment, gabapentin
35  enacarbil (XP13512) is for example administered orally, e.g. to a human such as a

human adult, e.g. at a total daily dose having an equivalent molar quantity of

gabapentin enacarbil as the molar quantity present in 900 mg / day to 3600 mg / day

20



25 (measured as the free base/acid). Slower titration of gabapentin dosage
may be appropriate for individual patients. The mnimumtine to reach a

total doswoahodlB@®® ng / day is typically one week, to PeaEr2@406077ay / day
is typically a total of 2 weeks, and to reach 3600 ng / day is typically a

total of 3 eks.,. Gabapentin 1 e.g. ..be 1 nistere arately fromthe
bomoound O SERpR i CeeB Y ot ET IS BdG BB BT B ARERE Fscn b
(XP13512, gébhapkniin é@acarbil (measured as the free acid) contains the molar equivalent of

i sobut ano xyet ho car banyl ] - am.nanet hyl ) -1:-cyc] ohexane .ageti ¢ acid,

wh o+ RS B R SR ko R el AR RES of 5 Ty &
hlrJTbrrag_, e.?P1segasm@/!ewragsmeﬁlf&g@f)g@;ﬁ(g?dapfzntia’gm fcmf. Rhlaan&aclrw.eﬁ%(iaon_. !{n oge
enbodi mrent ent.in en i . i S for exa e adm ni stere
oo T ST b0 BRGRET b San R 208, Bhoontrard 2atn b egend Ak 3 umt 1y dose
havi ng anMaéptialsadreintletiiodar Fgoaaatidnyaref StudpDagignd sattienaith@rdim,lforas t he nol ar
quantity present in 900 /[ d to 3600 da 0 [ Q77559

R EpatoBrGEgse st ralBosen: daraps eomons S ioiRdatons M5 52 e vo

02/ 10034 7jn. hubndghamackskdestiolstudgabapent i n enacarbil (nmeasured as the free
acid) contains the nolar equivalent of 312 ng of gabapentin. See also K C
Cundy et al., "dinical Pharnmacokinetics of XP13512, a Novel Transported

Prodr by ofn £pbdipgat émbodiment@fittie infAraionpwiodn the 200y thebageutivbemtat i on 30
Sept enber

. 2008, incorporated herein, by reference, .and terials and
Met hods - '”ﬁg‘gﬁ%?%PPB &H ﬁwawhﬂ&sfﬁ@@@éﬁ%ﬂgé,ﬂm On?‘y%/rg’?"d%‘?arrpl es of
sonme or al hglvsmsrphdasaggmogthone/vactandorieosmuipednioeptinadfin pdrlidBdranorphisle, | N human
phar macok% nftig st udi es. %0 Ig @ arfhi cul ar enbotgi nen .oﬁ t he i nvention,
when the AIFMNECYREPAPSTRTaggRATen NEQPIRL LR BHICEME NALAR FOBR S phi ne,
fent anyl , thexopiad srfer the t@amekalt of paidyio eadigoiar inflameratsrp bpheurepatbix\paidy, phone,
nmet hagﬁge or. bu renorghi ne; 'hn Harti cul ar norphine, fentanyl, oxycodone,
or tr d819) nq ama) U(Hb?%? YR8 or the combi nati on conprising the opioid
is for the treatnent of pain, in particular inflanmatory or neuropathic
pain, 15.,e.qg.. in a mamal such as a. human. en,.the ¢ ounds, are used in
Ponb; nat et S TRaReR fes St RamBinaHeE vty RSP sinsRGBSeRs e
adm ni st ec@dpairids efiaystEaumitistdréy eitter sequantialiyearsirhyitdpgoasty by asnveni ent
route. 20 The in,yen%i on thus provides, in a further aspect, a conbination
conpri si n&oré\l/enlen route.

20
The invention thus provides, in a further aspect, a combination comprising a
compound of the invention or a pharmaceutically acceptable salt thereof together

with a further therapeutic agent or agents (e.g. as defined herein).

25  The individual components of the combination of the invention (i.e. the compound of
formula (1) or (IA) or the salt thereof, and the further therapeutic agent or agents) may
be present as separate pharmaceutical formulations / compositions, or may be
present as a combined pharmaceutical formulation / composition (e.g. may be
together in a single combined oral dosage form, e.g. a single combined tablet or

30 capsule). The individual components of this combination can for example be
administered either sequentially in separate pharmaceutical formulations /
compositions (e.g. oral), or simultaneously in separate or combined pharmaceutical
formulation(s) / composition(s) (e.g. oral); in a particular embodiment they are
administered sequentially in separate pharmaceutical formulations / compositions

35 (e.g.oral).
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conpound of the invention or a pharmaceutically acceptable salt thereof
together wth a further therapeutic agent or agents (e.g. as defined

her ei n) . W0 200v07738di vi dual conponents of the conbi nati oRC®EPRIVS/O6TTBEN | ON
(i.e. the conpound of formula (1) or (IA) or the salt thereof, and the

further therapeutic agent oqr ents e _present as separate

bhar maceut 1 B pBRiRTEdEienad to AaamyRy FRtwal o Pias e o RE SRR d

conbi nled pmmm@m?kjélhttolal fcci)frﬁlulmidrfﬁérid)ﬂ‘wé pb@)mmsﬂjttdat)ﬁtbrrﬁel?r%onsmynpbigilngtaoget her in
a single conbined oral. age for e. g. sin onmbi ned tabl.et or 30
capsul e) . CTRANAYER 45 THTAFO BEMELIPERTE" W2 Ae MiasilorlY PECPPENE FRFeXampl ¢ be
adm ni st epagbienttdoatprise g d@ttiar akpgct ohtheepanade Phandricedtdooddonbetsrafl at i ons /
conposjition e.qg. .oral or_si.nul tanepusly in.separate or conbined

oy nabeufraoria R0 ey SR T El TR By 5 GeBro N R

parti cul asegiriedir gembintt @ladiaeutichnfonmakeasesd sequentially in separate

phar maceutical formulations / conpositions 35 (e.g. oral). 21 WO

2009/ 077559 PCT/ EP2008/ 067733 The conbinations referred to herein nmay

opti onal | WHee gesnedf therinwsd@on br & brarheicoutidallaagdeptabiceilt the@bf isor nul at i on
and t hus h%ﬂnace%ti al fgrnulahi%ns cngrising.a conF%nation as defined
her ei n toB%‘? B/COMPITRIGN WHA AigER NELPPYIGREE AP E9RLFHESABIE  exci pi ent
conpr iGe disbadd digte ths pest ofefach Bempoweivhap diffedinem itinadivhied uled carop@oewdnt s of 5
such conbiqg}ions may be adm nistered either sequentially or sinultaneously
in separ 4% #P"%onbi ned pharmaceutical formulations. Wien a conpound of
the invention or a pharnmaceutically acceptable salt thereof is wused in
conbination with a second therapeutic agent active against the sane 10

di sease state the dose of each conmpound may differ fromthat when the
compound is used alone. 22 WD 2009/ 077559 PCT/ EP2008/ 067733 The foll ow ng
Descriptions and Exanples illustrate the preparation of conpounds of the
invention but are not intended to be limting. EXAMPLES 5 Abbrevi ati ons,
some of which may be used herein, include the followng: Boc tert-butyl
oxy carbonyl DMSO di net hyl sul f oxi de
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10 DCM di chl oromet hane DMF N, N-di net hyl f or mam de DI PEA

N, N-di i sopropyl ethyl am ne (' Pr2NEt) EDC

1- ( 3- di mewbybemi7nsspr opyl ) - 3- et hyl car bodi i m de hydr ochl oPCaHEP2E80NT32t hyl
acetate 15 Et20 diethyl ether EtCH ethanol HEPES

4- (2- hydr hyl ) -1- pi. era2| qu ni c aci \./ SO3H
ST 1 hy PSR BN e BES nd EeRler QLR e e PepRGUP SRHMRRERST) Moo
acet oni t r tHegnvevitiGiboedrb aobintendblEtd ied Nraitiyglr of uran  TFA trifl uoroacetic acid
25 eqg equival ents HPLC high performance |iquid chromatography h hours mn
m nutes 30 LCVS or LC/MS liquid chromatography / mass spectroscopy NDAP
mass di r eEXaMRULESO Mt ed (preparative) HPLC NMR nucl ear nmagneti c resonance
TLC thin layer chronmatography 23 WD 2009/ 077559 PCT/ EP2008/ 067733 RT room
tenperature (anbient tenperature); this is usually in the range of about 18
t o about Abbreyiatiinsassmb-of anigh nvdyt e useldtiesein dngede xedeljpiwirgs  di scl osed
herein. 5 Exanple 1 N-[(2-chloro-4-fluorophenyl)nethyl]-5-oxo0-1-[(1

R) - 1- phenyl et hyl ] - 3- pyrrolidi necarboxam de (E1) C F

Boc tert-butyl oxy carbonyl
DMSO dimethyl sulfoxide
10 DCM dichloromethane
DMF N, N-dimethylformamide
DIPEA N,N-diisopropylethyl amine (iPr2NEt)
EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
EtOAc ethyl acetate
15 EtpO diethyl ether
EtOH ethanol
HEPES 4-(2-hydroxyethyl)-1-piperazine-1-ethanesulfonic acid
N/_\N
Ho—" \_/ xSOSH
HOBT 1-hydroxybenzotriazole
20  IPA isopropanol (isopropyl alcohol)
MeCN acetonitrile
MeOH methanol
THF tetrahydrofuran
TFA trifluoroacetic acid
25
eq equivalents
HPLC high performance liquid chromatography
h hours
min minutes
30 LCMSorLC/MS liquid chromatography / mass spectroscopy
MDAP mass directed automated (preparative) HPLC
NMR nuclear magnetic resonance
TLC thin layer chromatography
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/' 0O NNO 10 (3S)-5-0x0-1-[ (1R - 1-phenyl ethyl]-3-pyrrolidinecarboxylic
acid (50 ng, 0.21 mml), 2- chloro-4-fluorobenzylamne (38 ng, 0.24 mmol),
1- ( 3- di newbybemi7nsspr opyl ) - 3- et hyl carbodi i m de hydr ochl ecra®2¢o&D&)73% 45 ny,
0.24 mol ), 1-hydroxybenzotriazole (HOBT) (32 ng, 0.24 mmol) and N- et hyl
nmor phol i ng_(30 ulL, 0.24 nmol), were 15 conbined in .DCM DVE (dichl oronet hane
T ot hy RFor ran de{0o(s P sl (aiiens SSMBHATLEY Mioch BUMIRILHE Bnpe:

al I owi ng the ni xt ur ef 4out eRE1abRO IS PENBIES albifaRge Witin thisXanes eneespt i | ut ed
with 2M HCI and di ch] or onet hane and the di chl oronet hane | ayer was
separated and washedSEPE4f R&EWr at ed sodi um bi carbonat e sol uti on. The

bi phasic systemwas filtered through a phase separator and evaporation of
t he 20_di ¢chl or t hane gave the crude product. The crude product was
purified §3WE£P to give the pure product as a clear oil. Freeze drying
af f orded nyg2-Ehlok&-4RTUr¥phenyNnhdtRyl]-5-ox0-1-[(1R)-1-phenylethyl]-3-

chl oro-4-fl uo‘}' _P'he%%l %;WEH%/@-'] -5-0x0-1-[(1

R) - 1- phen{VEP @' FeADRYRM Thecarboxanmide as a white solid. LG/ MBS [ MeH] +
375, retention tinme = 2.76 mn. 25 Exanple 2
N—[(2-Ch|oro-4-f|uorophenyl)nethyl]-l-c§ | opr opyl - 5- oxo- 3-

pyrrolidi necarboxam de (E2) 24 WO 2009/ 559~PCT/ EP2008/ 067733 C F/ O
N N O 1-Cycl opropyl - 5- oxo- 3- pyrrolg_di Reca dylic acid (100 ng, 0.59 mmmol)

was di ssolved in dichloronethane ( .72-Chl or o- 4-f | uorobenzyl am ne (103
ng, 0.65 mmol), 5 1-hydroxybenzotri le (HOBT) (88 ng, 0.65 mml), N-ethyl
nor phol ine (83 uL, 0.65 mmol) and
1- (3-di net hyl am nopr opyl ) - 3- c iimde hydrochloride (EDC) (124 ny,
0.65 mmol ) were added under t rébmtenperature and stirred for 24
hours. The m xture was diluted with 2M HCl and di chl oronet hane and t he

10

(35)-5-Ox0-1-[(1R)-1-phenylethyl]-3-pyrrolidinecarboxylic acid (50 mg, 0.21 mmol), 2-
chloro-4-fluorobenzylamine (38 mg, 0.24 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC) (45 mg, 0.24 mmol), 1-hydroxybenzotriazole
(HOBT) (32 mg, 0.24 mmol) and N-ethyl morpholine (30 uL, 0.24 mmol) were

15  combined in DCM:DMF (dichloromethane : dimethylformamide) (3:2) (5 ml) at 0°C
and stirred overnight after allowing the mixture to reach room temperature. The
mixture was diluted with 2M HCI and dichloromethane and the dichloromethane layer
was separated and washed with saturated sodium bicarbonate solution. The biphasic
system was filtered through a phase separator and evaporation of the

20  dichloromethane gave the crude product. The crude product was purified by MDAP
to give the pure product as a clear oil. Freeze drying afforded the title product, N-[(2-
chloro-4-fluorophenyl)methyl]-5-oxo-1-[(1R)-1-phenylethyl]-3-pyrrolidinecarboxamide
as a white solid. LC/MS [M+H]" 375, retention time = 2.76 min.

25 Example 2

N-[(2-Chloro-4-fluorophenyl)methyl]-1-cyclopropyl-5-oxo-3-

pyrrolidinecarboxamide (E2)

24



di chl oronet hane | ayer was separated and washed with saturated sodi um 10

bi carbonate sol ution. The bi phasic systemwas filtered through a phase
separ at orwoan@/gvapor ati on of the di chl oronmet hane gave rhe/EPeadocBdDAUCT .
The crude product was purified by MDAP to give the title product,

N-[ (2- Chl or o- 4-f 1 uor ophenyl ) net hyl ] - 15 F

cycl opropyl - 5- oxo- 3- pyrrol i di necar boxa as a clear oil, 65 ng. LO M

[ MMH] + 311, retention tine = 2.13 mﬁﬁamle 3

1- Cycl opropyl - N-[ (2, 4-di chl or ophenyl ) nmét hyl ] - 5- oxo- 3- pyrrol i di necar boxam de
(E3) A4 A [/ ONzzzsl NO 20

1- Cycl opr opyl - 5- oxo- 3- pyrrol i di necarboxylic acid (169 ng, 1 nmol),

1- hydr oxybenzotri azol e (HOBT) (308 , 2mmol ) and

1- (3-di net hyl am nopr opyl ) - 3- eiqgl carbodi i m de hydrochl oride (EDC) (383ng,
2 mol) were stirred at room tenperature for 30 m nutes in dichloronethane
(DCM (5 mM). 2,4 25 Dichl orobenzyl am ne (199uL 1.5 nmol) was added and the
solution stirred at room tenperature overnight. The reaction m xture was

concent r af €/cOREPPYhe-oxesiryirelidiprgarkaxylmagid b @P.29 Mol as dissovedd wat er .
The wat er i \iach i QBRIstHRRE" B@:Mf)‘d ZV@HI&OQLﬂ)drot?e%zMQnﬁ%()@w37955%59%65'32008/ 067733

acetate and the organi c phases conbi ned conbi ned et hyl acetate

extracts hdweroxveasmedagele (HORTL(88me 6% d‘mﬁﬂl Megtorl maxphadipe (§YL. &R ur at ed
sodi um bi gaRdIPRRE £( ﬁ&’ih’réttﬂ}ﬂ)al?mndﬁrbay{l) é)émylcaﬁfddﬂﬁldeqwdﬁﬂ:h%\ﬁ@é (I@Iﬂ@)’(ql?@us

magnesi um sul phate and concentr in vacuo to afford a crude solid. The

crude pr oB\9eP-6RaRMBI)WeFe @bﬂewnyewam abrognt igrwetatiere@nd|stired Eqﬂ@ét

1- Cycl opr ppyrs-Thd mikufte Q/a%%hlljtgd %’thWi—le@ﬁd‘dﬂcﬂllo%n@ﬂ%ne and th _ _
3 pyrrol i di necar boxam de (156 ng) H! 329/ 331 retention tine
2. 37 mi fAichloppagipanseslayerygas separated and Washed with saturated sodium

10 bicarbonate solution. The biphasic system was filtered through a phase separator
and evaporation of the dichloromethane gave the crude product. The crude product
was purified by MDAP to give the title product, N-[(2-Chloro-4-fluorophenyl)methyl]-1-
cyclopropyl-5-oxo-3-pyrrolidinecarboxamide, as a clear oil, 65 mg.

LC/MS [M+H]" 311, retention time = 2.12 min.

15
Example 3
1-Cyclopropyl-N-[(2,4-dichlorophenyl)methyl]-5-0x0-3-pyrrolidinecarboxamide
(E3)
cl cl
I
Os N
N
g °
20

1-Cyclopropyl-5-oxo-3-pyrrolidinecarboxylic acid (169 mg, 1 mmol),
1-hydroxybenzotriazole (HOBT) (306 mg, 2mmol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC) (383mg, 2 mmol) were stirred at room
temperature for 30 minutes in dichloromethane (DCM) (5 ml). 2,4-

25  Dichlorobenzylamine (199uL, 1.5 mol) was added and the solution stirred at room
temperature overnight. The reaction mixture was concentrated and the residue

partitioned between ethyl acetate and water. The water was back extracted with ethyl

25



10 I n a manner anal ogous to that described for Exanple 3 above, the
conpounds tabul ated below (Table 1) were prepared by substituting the
appropri awe 20evid7§50r the 1-cycl opropyl - 5- oxo- 3- pyrr ol i #gcmEPasisoxyB3 c aci d
and the appropriate benzylic amne for the

1-[2-chloro-3-(trifluoronethyl)phenyl t han used .in the abov
e adur cadeidieanh e, BRRRR e CNEe. The RaRB el B bR S et S RIS rpounds
li sted 15wta§he“ﬂab|tre3|\1ca:1ic9amad>lhwdﬂ, evater gxR ) couturatei stldivsobica®snate can be

e cheni cal I|t rature. Table 1

repared ng ne ed int
Exalrorpl e cﬁ‘@iﬁ'cﬂwaﬁ%ﬁ@[ gﬂecg%‘feélr?f‘%épﬁou%@ag??w sdipha{gPne4 0 361/ 363 2. 40
>- N NH Ctor{destrated lin dadup2e aefibraraocrdde édslrdl Thexamda@tdmbb\phepwmemwl} 1-

05K o B e R B e

oxo 3- pyr sQlyirdidieardsmidedes@ g0 2009/ 077559 PCT/ EP2008/ 067733 E6
301/ 303/ 3

N[ (2, 4- dggﬂ\ﬁ%ﬂ@%%wa@#ﬁ rftefl'?ﬁai"ﬁﬁ' %37 BWb-3-pyrrol id inecarboxan de

E7 0 315/317/319
Examples 4-12

10  In a manner analogous to that described for Example 3 above, the compounds
tabulated below (Table 1) were prepared by substituting the appropriate acid for the
1-cyclopropyl-5-oxo-3-pyrrolidinecarboxylic acid and the appropriate benzylic amine
for the 1-[2-chloro-3-(trifluoromethyl)phenyllmethanamine used in the above
procedure. All of the acids and benzylamines used to prepare the compounds listed

15 in Table 1 are available from commercial sources or can be prepared using methods

described in the chemical literature.

Table 1
Example Chemical name [M+H]* Retention
no. time
(mins)
E4 0 361/363 2.40
[>_N NH Cl
CF,
(0]
N-{[2-chloro-3-
(trifluoromethyl)phenyllmethyl}-1-
cyclopropyl-5-oxo-3-pyrrolidinecarboxamide
E5 O 335/337 2.26
\N;j)‘\ NH Cl
CF,
N-{[2-chloro-3-
(trifluoromethyl)phenyllmethyl}-1-methyl-5-
oxo-3-pyrrolidinecarboxamide
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N NH C

Ol~C

N-[ (2, 4-di chl orophenyl ) net hyl ] - 1- et hyl - 5-
\ CF3 OlI~

oxo0- 3-pyrrolidi necarboxam de E8 0 349/351 2. 37
N-{[ 2- chiwoae®/07¢35pi f | uor onet hyl ) phenyl ] net hyl } - 1- et hyl PET/EP2008/067733

N-{[ 2-ch
propyl) -
Cl N p"-
propyl ) -
PCT/ EP20

"N NH Cl

( 2.60

b9

ox0- 3-pyrrolidinecarboxam de E9 0 377/379 2.67 NHC CF3 OlI!;:~
or-6—3—trHdor -y 2 —pethy
5- ox%€3 pyrrol id ' e3(EiWQ5543/ 3%'@?34'
~ OC NJ(2,4-c ]-1-(2- methyl
b- 0X0-3 pyrrol id e 27 WD 2009/ 07751
D8/ 067733 ElI - Cl
N-[(2,4-dichlorophenyl)methyl]-1-methyl-5-
oxo-3-pyrrolidinecarboxamide
E7 o 315/317/319 2.28
\_NQ)LNH cl
Cl
N-{(2,4-dichlorophenyl)methyl]-1-ethyl-5-
oxo-3-pyrrolidinecarboxamide
E8 o 349/351 2.37
LN;j)L NH Cl
CF,
N-{[2-chloro-3-
(trifluoromethyl)phenyllmethyl}-1-ethyl-5-
oxo-3-pyrrolidinecarboxamide
E9 \<‘ Q 377/379 2.67
NQ*NH cl
CF,
N-{[2-chloro-3-
(trifluoromethyl)phenylmethyl}-1-(2-
methylpropyl)-5-oxo-3-
pyrrolidinecarboxamide
E10 \<\ o 343/345/347 2.60
NQ)J\NH cl
Cl
N-[(2,4-dichlorophenyl)methyl]-1-(2-
methylpropyl)-5-oxo-3-
pyrrolidinecarboxamide
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CF3 11 r o N{[2-chloro-3- (trifluoronethyl)phenyl]nethyl}-5-o0xo-1-
(phenyl nethyl)-3-pyrrolidinecarboxamide 0 377/379/381 E12 CZN,D -" 2.71
NH CI O GNO 2b89a72554- di chl or ophenyl ) net hyl ]-5-o0x0-1- (premyEHP2008/067733
met hyl ) - 3-pyrrolidi necarboxam i de Exanpl e 5A -
N- {[ 2- chlero3—{triHuorerethy ) phenyjrethyl 1 r".,?f y—-5 8%9 3
pyrrolidi|ne boxjam d separ atol on of isoners 04lill-(4é? CF3 @5
N-{[2-Chloro-3-(tfrifl met hyl )jphenyl ] met hyl }} 1- net hyl - 5- oxo- 3-
pyrrolidinecarboxjam de (K5) wantdial |y as prepared in the nmethod given
in Exanple 5 above, was di [ sobp;ent (s) and passed through a
columm w{th a chiral statidhary phg 0 separate two stereoisoners, each
of whose|absol ute| stereoch@nistry WasZnot known. The two stereoisomers
were isolated. 10 It is assunmed, but not confifrnmed, that| one stereoi soner
will be:| 0 NH G| CF3 o I|~NdRebhtoad- t he ot her| stereoi sofrer will [be: 10
~NH C N (trifluoromethyl)phenyllmethyl}-5-oxo-1-
(phenylmethyl)-3-pyrrolidinecarboxamide
E12 2.71
o]
377/379/381
N NH Cl
o]
cl
N-{(2,4-dichlorophenyl)methyl]-5-oxo-1-
(phenylmethyl)-3-pyrrolidinecarboxamide
Example 5A - N-{[2-chloro-3-(trifluoromethyl)phenyllmethyl}-1-methyl-5-0x0-3-
pyrrolidinecarboxamide_- separation of isomers
o
- NH Cl
CF,
o
5  N-{[2-Chloro-3-(trifluoromethyl)phenyllmethyl}-1-methyl-5-oxo-3-
pyrrolidinecarboxamide (E5), substantially as prepared in the method given in
Example 5 above, was dissolved in solvent(s) and passed through a column with a
chiral stationary phase to separate two sterecisomers, each of whose absolute
stereochemistry was not known. The two stereocisomers were isolated.
10

It is assumed, but not confirmed, that one stereoisomer will be:
0

NH Cl

, and that the other stereocisomer will be:
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CF3 0O 28 WD 2009/ 077559 PCT/ EP2008/ 067733 Mass-directed automated HPLC
(VMDAP) Where indicated in the above exanples, purification by mass-directed
aut omat edwOR00RIGWas carried out using the foll ow ng apparEeeess/ oervd3
conditions: Hardware Witers 2525 Binary G adi ent Module Waters 515 Makeup
Punp 10 Waters Punp Control Module Waters 2767 Inject Collect Waters

Col um Fl ui di cs Manager Waters 2996 Photodi ode Array Detector Waters ZQ
Mass SpecMassriirectetbatohmted RPRC(MBDAR)on col | ector G | son Aspec waste
collector Software Waters MassLynx version 4 SP2 20 Columm The col ums
used are Waters Atlantis, the dinensions of which are 19nm x 100mm (small
scal e) anwrié@émidb(:afbﬂﬁmhe(étmvgexaﬂalbe)purﬂ'l?ﬁloatt@trhmn}ecteldmmedi cle size

2 | vent s sol vent 1% Formc Acid B :
O gantt <BPVEMASates Wi PBTEE PIGTn S GPra I RaoR e up sol vent -
Met hanol : Water 80:20 30 Needle rinse solvent = Methanol Methods There
are five E'Et Eods used depending on the analytical retention tinme of the
conmpound rest. They have a 13.5-minute runtine, which conprises a
10- 35 m Witers @528 By Geddiemtbdo a 3.5 minute colum flush and

re-equili Wa ers%%ﬁa?(%up Pump
10  Waters Pump Control Module
Waters 2767 Inject Collect
Waters Column Fluidics Manager
Waters 2996 Photodiode Array Detector

Waters ZQ Mass Spectrometer

15 Gilson 202 fraction collector

Gilson Aspec waste collector

Software
Waters MassLynx version 4 SP2
20
Column
The columns used are Waters Atlantis, the dimensions of which are 19mm x 100mm
(small scale) and 30mm x 100mm (large scale). The stationary phase particle size is
Sum.
25
Solvents
A : Aqueous solvent = Water + 0.1% Formic Acid
B : Organic solvent = Acetonitrile + 0.1% Formic Acid
Make up solvent = Methanol : Water 80:20

30 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-
35  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
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Large/ Small Scale 1.0-1.5 = 5-30% B Large/ Small Scale 1.5-2.2 15-55% B
29 WO 2009/ 077559 PCT/ EP2008/ 067733 Large/ Small Scale 2.2-2.9 = 30-85%B
Lar ge/ SmewD 28wal7e552. 9- 3. 6 = 50-99% B Large/ Smal | Scal e BCOAP2@8/66863 99% B
(in 6 mnutes followed by 7.5 mnutes flush and re-equilibration) 5 Flow
rate All bov thod aflowrate of either 20m s/mn (Small
Scal ) or ar@@%”&%ﬁ?‘?‘?‘%&%@ 392185;8 10 Li quid Chromat ography / Mass

Spect r oneLarge/SnadySdate 2b-3.he mmW/eBExanpl es by Li qui d Chronat ography / Mass
Spectronefr L arried qut usin fo n tus and
condi {1 onseeTHEl tias $8% F e g Bl bRl PERTES B

Aut osanpl end reAgquilrsitich100 DAD Det ector Agilent 1100 Degasser 20 Agil ent
1100 en Agilent 1100 Controller Waters ZQ Mass Spectroneter Sedere

Sedex 85 25 Software Waters MassLynx version 4.0 SP2 Colum The col um
used is aFMétratess Atl antis, the dinmensions of which are 4.6mm x 50mm 30

vager o oRDBAeBIARE RBloe o5 BB ke LB A i S B 006 Rorm

Acid 35 Mehkodin (Large Scale).

10 Liguid Chromatography / Mass Spectrometry

Analysis of the above Examples by Liquid Chromatography / Mass Spectrometry

(LC/MS) was carried out using the following apparatus and conditions:

15  Hardware
Agilent 1100 Gradient Pump
Agilent 1100 Autosampler
Agilent 1100 DAD Detector
Agilent 1100 Degasser

20  Agilent 1100 Oven
Agilent 1100 Controller
Waters ZQ Mass Spectrometer
Sedere Sedex 85

25  Software
Waters MassLynx version 4.0 SP2

Column
The column used is a Waters Atlantis, the dimensions of which are 4.6mm x 50mm.

30  The stationary phase particle size is 3um.

Solvents

A : Aqueous solvent = Water + 0.05% Formic Acid

B : Organic solvent = Acetonitrile + 0.05% Formic Acid
35

Method

The generic method used has a 5 minute runtime.
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The generic nethod used has a 5 mnute runtine. 30 WO 2009/ 077559

PCT/ EP2008/ 067733 Tine / min %8 0 3 0.1 3 497 4.8 97 4.9 3 5.0 3 The
above netwodvas7#9f|l ow rate of 3ml/m ns. The injecti omrCraPeons/obB3 t he
generic nethod is 5ul. 5 The columm tenperature is 30deg. The UV detection
range is from220 to 330nm 31 WD 2009/ 077559 PCT/ EP2008/ 067733
PHARMACOLOG CAL DATA Conpounds or salts of the invention nay be tested for
in vitro bl oinegieml | BBt|i vity at the P2X7 receptor in accordance with the
foll ow ng studi-es—5-Ethi di um Accunul ati on Assay Studi es were perforned

usi ng Nad | assay bufter| of the fol | ow ng conposition: 140nmM NaCl, 10 nM
HEPES [ 4- (2pRydr oxyjes hyll ) - 1- pi per azi ne- 1- et hanesul fonic acid], 5 nM

N- net hyl - Digl ucam ne .6 MM KCl, 10 mM D-glucose, 0.5 MM CaCl 2 10 (pH
7.4). Huma1ZErrbryoniQ:7 Ki dney (HEK) 293 cells, stably expressing hunman
reconbi nant4 gPZX7 Tlegepntors, were grown in poly-D-l1ysine pretreated 96 well
pl ates for | 18-24 ourg. (The cloning of the human P2X7 receptor is

descri bed {A9US 6, 138,434, e.g. 15 see Exanple 3 therein). The cells were
washed tw cggmtiT 3501 |of the assay buffer, before addition of 501 of the
assay buffer contailning the putative P2X7 receptor antagonist conpound. (A
smal | amount of dinethyl sulfoxide, for initially dissolving the conpound,
is option t 4 150l test conpound sanple.) The
cells werzhét}ﬁ%@ﬁ%ﬂggpgégzltgwrrgfg%f?g{rlr@e&gture (19-21C) for 30 m n before 20
addi ti on dhe mrRtiamdolemiifal thengen@@nmethadls Adsay concentration). The ATP

5  The column temperature is 30deg.
The UV detection range is from 220 to 330nm.
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concentration was chosen to be close to the EC80 for the receptor type and
was 1 nMfor studies on the human P2X7 receptor. |ncubations were continued
for 8 or woeéoswar7#ad were term nated by addition of 25| POfi/EP2@&I061783 O0Se

contai ning 4mM of the P2X7 receptor antagonist Reactive Black 5 (A drich).

Cel | ul ar ' hi di um was determ ned by neasuring

fl uoresceE@é‘%@bL§?ﬁ'§%"%ﬁ ength of 530nm and em ssi on wavel engt h of
620nm) from below the plate with a Canberra Packard Fl uorocount (14
Stati on Rpad, Pangbou Readi K Kingdom) or a
Pl oxS at | GRPSUBEHAAPNBP AVGT T Y B (e b0 e PpisgiPhednielf e road
Woki nghanP2Berdcepior i d¥cdtiabdSwithittiet feovkhggididial: Ant agoni st 30 pl C50 val ues
for bl ocking ATP responses were determ ned using iterative curve fitting
techni%ues. Fl uorescent I nmaging Plate Reader (FLIPR) Ca Assay Studies were

per f or medEtigdiugn Na€limakstiaon Anﬁ‘aﬁ/er of the follow ng conposition for 35
human P2X

WO 2009/ o%@%nﬁr&ﬂ%pé i fr %R%é‘iﬂl"%}?rfgﬁ(‘&@ i{‘l?’?‘éo.lgggn%r ﬁzcll ;ne;L1-1732
Er\:lbrhbgﬁlogmamm(QNﬁEE%mWngggl[Wl y rogyethyl)- gblpefézwia-‘gblheﬁéﬁjlf()mbl |7n3|)'1t Euman
P2X7yr ecef ?gfg ”ng\f yﬁ'@i?“ﬂ%"ﬂ?ﬁ ft%i“m gPEéB e@ﬁ %Ig? n@%ﬁ@eﬁmél ates for

24 hoyg s 7ppom tenperature (for a tine SUffICI ent for growh of a
honogeneous | ayer of cells at the bottomof the wells). Alternatively,
human ost eosarcoma (U 20S) cells (commercially available), transduced with

modi fi ed ﬁﬂﬁféh%tfr ié ﬁ%%mENﬁﬁﬁellé %tatﬁ;ﬁ’bkﬁf@ésuﬁ%ﬁurﬁ&rﬂ%c@ﬂ@ln@gt for human

P2X7 receptor . tran5| ently [Eresm ng human reconmbi nant P2X7
recept or SEZXW\&C@DW%MW ﬁr%rbgﬂoém Jising ArelecaietBo wehalatesdas &84t or  t he

HEK293 cehbirs e(’Tﬁ@QFonFn'@%f S P2RT AlCBBtoM dusBMeddh 1d 6,488 894 W.4.D

poly-D-1ysine.  (The ¢loning of the human P2X7 receptor is described in US
6, 1331%34seebExpmpled thereimplhe @lls WereevaghedTwisedih 3I50nkefdheassayduffar.ee ti nes

w th 80l éfo?esg tlol?lu(])(f Bl of t 055%% b Ry c]on i gfﬁe%u\f\é.tf\/g P%%EL}&%?‘GKA‘M
[ 4- (6- acet OXynetl hoxy ? - é q 0oF - 0X0-
xant henyl ?ntégemmtdepan&' o shalyiamnmﬁiooﬁmaﬂhyaamfdm MrM)iMIlyl‘dissblemgaacet iC

1 uor escel BywopTare Spusaty bsrd s esdhe o el e i B8 san b
78747, USHhe cavrsthed thd’iflﬁﬁjtialtm ro@gaerﬁpé@tuh(e 8021 °Cafod 3D edih bwldrél 301 buffer
D e S A St R o s iy G005 2 gl e putati ve

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

25  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 Il 384 from Molecular Molecular Devices (660-665

Eskdale Road, Wokingham, Berkshire RG41 5TS, United Kingdom). Antagonist

30  plCgq 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
35  human P2X7: 137 mM NaCl; 20 mM HEPES [4-(2-hydroxyethyl)-1-piperazine-1-
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20 being added at 4x the final assay concentrati on chosen. The sol ution of
the putative P2X7 receptor antagoni st conpound was created by (i)

di ssol vi nyotzb@/wasspound in  di net hyl sul f oxi de (DVSO t ®@CTEPa408/067733% ock
solution in DVMBO at 200x the final assay concentration, and (ii) mxing 1

buf or {0 RBRIEOHC BN UL <GRAE T NP n e 5 bhcant r ot on.

The cells - LheRq/ g woat&deabn7opm tenperature for 30 mns before
addi tion I(\/fgﬁl\blbi%r’le, b?/ FLI P%384eg? IZE‘?PRB i nstrunment (Ml ecul ar Devices, 1311

Ol eans Drive, Sunnyvale, CA 94089-1136, USA)) of benzoyl benzoyl - ATP

(BzATP) uch to create i nal ay_concentration of. BzZATP ( BzATP
ms adred Uran St RSy DORIA Al ST oS ReRbrEf on wos
chosens t 0PRE7 cécapivrs, averd graddh iEE3G-D-tysircheetrextep 884 wel platesifac2biadurons and
readi ng were conti ul ar cal ci umiﬁcrease was

t df 0 i i nt |1
o ar o nogl o BpBAis B Mt oA RS B o e R R BT S8 an mog
eLn' SSi gn mamlelbgnghbfdfe ﬁéll@mm}\ltérnarvelyegm:\am bet_epdt;at?nceévme)Ehllsz " g
ar ged- cou e aevi C caner a.. n 0, S \V ues or OCKI n
R Ao Gl & abEl TSRl Ry Mo AR RS Bt R Rt Bh i bl
35 33 WO a80ef hézbe cBang Er20ahIKT33cepitie(i.e onpaiantg exfresstagplirasn 1,( 2, 3,
4 5 e test or a

, 5,.6, 7, 8,.9 11 and . 12 wer d, i FLI PR Ass

S ont Ty fisarpingn: esLiaPBRrEsFrduaronesblabiife e SRR RHon Assay
(or a sli gltHEK2asdidis egcapttisit tre wéllesiated Wefonothnertaated Xathrpetepilysine.

ant agoni st—,acti vi t and wer ound,to have I of about 4.7 or
mor 6 rn ¢ FReoad.Ar o Rt o G s TR 7 B R4 68 W er eof ), “and
pl C50 val ggsmpit 3thbren)i The ddile wistd1ivashut tAaeUMmEsatitro80 Astagsal duffér, sl i ght |y
modi fied version thereof). The conpounds of Exanples 3. 4, 5, 6, 7, 8, 9,
10, 11 ant9aded {g5/1h af §(ikawits 2WM\duodshitdfr(§-apeiesyestheosy Aligro-8050Ps about
7.5 15t heafthdHyBlarm wghy@rﬁbdﬁﬁ@%r{im&mN,ﬂm'&éti&l&biwaér@di fied version
thereof). The conmpound of anple 5 was found to have a pl C50 val ue of
about 7. 2tefraBis{acetolvgmefyh ediedna Aa@ﬁ-rsﬂhﬂﬁ\ieonellﬁaem}eabbr flaore$deghdyey(Tebdi f i ed

version t e ol ] : t i . ith
unconfi rng%;sagﬁcsc)ﬁlgﬁlgg @a@ﬁ@é&%\ﬁmv%té%%ngﬁ?ﬁ?ﬁ@%&%&%gﬁg%%gnﬁéﬁom Exanpl e
5A wer e f agaid (3 © 80aly,eandlldbaitv a0 u dsffef beitreuhe Gdditidh & 10ancf tadastay7. 3- 7. 4

\rlgfgieg;i ;’ﬁllﬁeéi(szg)?%ape Etkgipﬂialfll\% éﬁﬁ'f%&e%&&%ﬂta@%ﬁi%y co Opgou%d,s tlhie%grtnleundm dified

20  being added at 4x the final assay concentration chosen. The solution of the putative
P2X7 receptor antagonist compound was created by (i) dissolving the compound in
dimethyl sulfoxide (DMSO) to create a stock solution in DMSO at 200x the final
assay concentration, and (ii) mixing 1ul of the stock solution of the compound in
DMSO with 50ul of the assay buffer to create a solution at about 4x the final assay

25  concentration. The cells were then incubated at room temperature for 30 mins
before addition (online, by FLIPR384 or FLIPRS3 instrument (Molecular Devices, 1311
Orleans Drive, Sunnyvale, CA 94089-1136, USA)) of benzoylbenzoyl-ATP (BzATP)
such as to create a 60uM final assay concentration of BZATP (BzATP was added at
5x this final concentration). The BzATP concentration was chosen to be close to the

30 ECg for the receptor type. Incubations and reading were continued for 90sec, and

intracellular 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 plCgq values for blocking

BzATP responses were determined using iterative curve fitting techniques.
35
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WD 2009/ 077559 PCT/ EP2008/ 067733 CLAI M5 1. A pharnmaceutical conposition

conprising a conpound of fornmula (1) or a pharmaceutically acceptable salt
t hereof : WORBIRB7:39R7 RN N\ Rs OR 4 R5 Rl11 RO RLl®CT(EPROO8iNeT7@3 n: Rl
represents Cl_4 alkyl, C2.6 al kenyl, C2.6 al kynyl, C3.6 cycloal kyl, C3_6 10

oy o o A B B B b 1 el S R G 00 1

atons; X FEI}B&FE«S&V\Bsay((oCR]s%killS)mbdlﬂda%ra@dtrﬁﬂébf)raamv(&alemEtHn;mkhogen or Cl.6

%lfsk?”ndepe RaRb ST AaR cor B RG] FefshAteraed Fufipeh F2xT ettt po,

R10 and R&ﬂiagmdﬁmﬂd@nhhcywembes@mhmwo valudradfaent 4.2 panore Blthé al kyl ,
C2_6 al kené 6 al kynyl, C3_6 cycl oal ké] , Wherein any of said Cl_6

al kyl ,5 c2F IPR Q@ﬂ?‘ﬁay (oca SBQ*&'NW dotergan Beesat). aad Rkﬂ5og4%@|§§fﬁ&y5 e
optlonall Stit ted wi.t h uch that at | east
Dho of rrtheidhake! Ak diilehassaf (il anb ROg R B SBRG RN hydrogen and

at | east one of R7 and R11 represents a group other than hydrogen 2. A

conposi ti as claimed_in claim erein, RL ese 4 al kyI or
eyl Sl RmBo TR EimPloRal™ 5 S0 b ha b Ll HEE PN B

r epr esent pldypdaogenf frbmuboun@ S te bbauti7tein tmeEmydlumercGEBI,atlorRBssaﬂbesent s
hydrogen or -CF3; R9 represents hydrogen, fluorine or chlorine; R10

repr eg‘ént slighnmegified versigsytheeonchi ori ne or - CF3: and 30 RL1 represents
hydrogen, fluorine, chlorine, methyl or -CF3; such that at |east tw of R7,

R8, R9, R10 and Rll represent a ?r oup ot her than
The compound of Example 5 was foundto have a plCg( value of about 7.2-7.3 in the

Ethidium Accumulation Assay (or a slightly modified version thereof). In comparison,
the separated sterecisomers (with unconfirmed absolute stereochemistry) of the

15  same compound from Example 5A were found to have plCgg values of about 6.7-6.8

and about 7.3-7.4 respectively in the Ethidium Accumulation Assay (or a slightly

modified version thereof).
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hydrogen and at | east one of R7 and Rl1 represents a group other than

hydr ogen. 35 WD 2009/ 077559 PCT/ EP2008/ 067733 3. A conposition as cl ai ned
in clai map 20iar7eisn: RL represents nethyl, ethyl, isoburgii/Ereoospetapr opyl ;
R7 represents chlorine; R10 represents hydrogen; and 5 Rl' represents
hydr ogen. 4. Iﬁscorrpound of formula (I A) or a pharmaceutically acceptable
salt ther &6 RBRoR RNN\ R 6RHORA4RS5RIL RS RIO 10 (IA)
wherein: Rl represents Cl 4 alkyl, C2_6 al kenyl C2_6 al kynyl, C3_6

cycl oal kyl , hen roa any “of which
oyel el e ERAE oD i Sl R o, O
1, 2 or Sph@chm@emtloaﬂpmepﬂabl%mt&mres’ents -(CR12R13) n-; R12 and R13
represgnt hydrogen or Cl.6 alkyl; n represents an i nt eger selected fromO
to 2; , R3, R4, R5 and R6 independently represent hydrogen, fluorine or
met hyl; and R7, R8, R9, Rl10 a R 4 ndependgnt |y represent hydrogen,

hal ogen, cyano, Cl.6 al kyl, r..20 . §| al kenyl| C2.,6 al kynyl, C3.6

cycl oal kyl , wherein any of sa K 2_81al kenyl, C2.6 al kynyl or
C3. 6 cycl oal kyl groups may be tuted with 1, 2 or 3

hal ogen atons, such that at asy\Lywo ofi SygoR9, R10 and R11 represent
a group other than hydrogen an’ at | east on , 0f R7 and R11 represents a
group other than hydrogen, 25 with the proﬁ so that the conpound of
formula (1A) is other than: )

N-[ (2, 4-di chl orophenyl ) net hyl ] - 5- oxo- _(L (phenyl met hyl ) - 3- pyrrol i di necar boxam
ide. 5. Whewmpound or salt as clainmed in claim4, wherein Rl represents

Cl-4 al kyR! Qe dedisdc CYMP R K ¥lkenyl, Cos alkynyl, Cas cycloalkyl, Cas
10 cycloalkylmethyl-, phenyl-X- or heteroaryl, any of which may be optionally substituted
with C4alkyl, CF3, -O-C ¢ alkyl, CN or 1, 2 or 3 halogen atoms;
X represents —(CR"R"),-;
R'™ and R™ represent hydrogen or C,galkyl;

n represents an integer selected from 0 to 2;

15 R% R® R* R°and R®independently represent hydrogen, fluorine or methyl; and
R’, R%, R®% R and R" independently represent hydrogen, halogen, cyano, Cysalkyl,
C,s alkenyl, C,alkynyl, Cs¢ cycloalkyl, wherein any of said C¢ alkyl, C.¢ alkenyl,
C,s alkynyl or C55 cycloalkyl groups may be optionally substituted with 1, 2 or 3
halogen atoms,

20  such that at least two of R’, R%, R%, R"® and R"" represent a group other than

hydrogen and at least one of R’ and R"" represents a group other than hydrogen.

2. A composition as claimed in claim 1, wherein:
R’ represents Cq4alkyl or Cas cycloalkyl;
25 R?% R% R* R®and R® each represent hydrogen;
R’ represents hydrogen, fluorine, chlorine, methyl or —CF3;
R® represents hydrogen or —CF3;
R? represents hydrogen, fluorine or chlorine;
R™ represents hydrogen, fluorine, chlorine or —CF; and
30 R represents hydrogen, fluorine, chlorine, methyl or —CF3;
such that at least two of R”, R®, R%, R"® and R" represent a group other than

hydrogen and at least one of R’ and R"" represents a group other than hydrogen.
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30 6. A conpound or salt as clained in claim5, wherein Rl represents
methyl, ethyl, isobutyl or cyclopropyl. 36 WO 2009/ 077559

PCT/ EP20080Q6WB3597. A conpound or salt as clainmed i n eCaiEreds/o67763 6,
wherein R2, R3, R4, R5 and R6 each represent hydrogen. 8. A conpound or

| t 5 R/ ts hyd
R o N e A PR S TR L b ket

atons; R8R! mrrmtﬁmeihydemersobutymr dyclaptopll; opti onal |y substituted with 1,

2 or 3 hak@gGf %ﬁé represents hydrogen or hal ogen; 10 R10 represents
hydr ogen, '°<5%jseer[|1 "Bf: 6 al kyl optionally substituted with 1, 2 or 3

hal ogen aR#repreaants Ridrogemraegent s hydr ogen, hal ogen, or Cl1.6 al kyl

optio §;1I I }Qﬂsubstr tuhgrvvlth 1, 2 or 3 halogen atons; such that at | east
two of REPERENS BYEO4Rt R11 represent a group other than 15 hydrogen and
at Ieast one of R7 and R11 represents a group other than hydrogen 9. A

d ot wh d
{1 uor i ne, Teni ofioRBors Apprya (&3 Seamtaig) el el ANl Gra, *20  Ro

represents hydrogen, fluorine or chlorine; RLO represents hydrogen,
fluorine, chlorine or -CF3; and R131 represents hydrogen, fluorine,

chlorine, nmethyl or -CF3; sucI‘R t ;at | eastRtwo of R7, R8, R9, R10 and R11
represent a group ot her t hae hy¥r odéen st one of R7 and Rl11
represents a group other than A conpound or salt as
claimed in claim9, wherein: /R epresen orine; RO represents

hydr ogen; and R11 represent@ h|¥zdrleenR 0 corrpound of formula (I A
as defined in claim4 which is selected fro

10 (I1A)
wherein:
R’ represents Cq4alkyl, C,5 alkenyl, C,¢ alkynyl, Cs5 cycloalkyl, Cs4
cycloalkylmethyl-, phenyl-X- or heteroaryl, any of which may be optionally substituted
with C4alkyl, CF3, -O-C ¢ alkyl, CN or 1, 2 or 3 halogen atoms;
15 X represents -(CR"™R™),-;
R'™ and R™ represent hydrogen or C,galkyl;
n represents an integer selected from 0 to 2;
R? R® R* R®and R® independently represent hydrogen, fluorine or methyl; and
R’, R%, R®% R and R" independently represent hydrogen, halogen, cyano, Cysalkyl,
20  Cusalkenyl, Cysalkynyl, Cs¢ cycloalkyl, wherein any of said C4. alkyl, C,¢ alkenyl,
C.s alkynyl or Cs cycloalkyl groups may be optionally substituted with 1, 2 or 3
halogen atoms,
such that at least two of R”, R®, R%, R"® and R" represent a group other than
hydrogen and at least one of R” and R"" represents a group other than hydrogen,
25  with the proviso that the compound of formula (IA) is other than:

N-[(2,4-dichlorophenyl)methyl]-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide.

5. A compound or salt as claimed in claim 4, wherein R' represents C;4 alkyl or
Cs.5 cycloalkyl.

30
6. A compound or salt as claimed in claim 5, wherein R' represents methyl,

ethyl, isobutyl or cyclopropyl.
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group consisting of: N-[(2-chloro-4-fluorophenyl)nmethyl]-5-ox0-1-[(1

R) - 1- phenyl et hyl ] -3- 35 pyrrolidi necar boxam de;

N[ ( 2- Chiwoaeeb/d7raser ophenyl ) net hyl ] - 1- cycl opr opyl - 5- oxoP8TmpPretslosIBhecar box
am de;

_1- q/?,(;l \c/)\%r 8%{9/ 6‘}3[?&?94 g ;:hl or o hen%% thxléorG 2 erem[&y FE\qplwd];afnecdar boxam de
N-{[ 2- chl Bf eaéh fepréskhutoydesgeinhy| ) phenyl ] met hyl } - 1- cycl opr opyl - 5- oxo- 3-
pyrrolidi necar boxan de;

N-{[2-chl oro-3-(trifluoronethyl)phenyl]nethyl}-1-nethyl-5-o0xo-3-

pyrrol i di Becar Aaoaipoded obsalt as claimed in claim 4, 5, 6 or 7, wherein:

N[(2,4 hl I thyl]-1- 3- | i di b d
N (205 ARG ARG SRR I4REe ffpger of Eng ki Sp) Xoaﬁyaﬁﬁf bfedihE s Bodan de:
N-{[ 2- chl nslog&r étbrnsfl uor onet hyl )phenyl ] met hyl } - 1- et hyl - 5- oxo- 3-
pyrrolidi pgcarboxam

N-{[ 2- chl r6€p§es(en”fﬁ *Md %%r?ét%?ﬂ%‘k?é’ﬂ% ysuRstyted With 1 20r 13096y 1 ) - 5- oxo- 3-
10 pyrrol atzbnfsecar boxam de; N-[(2,4-dichlorophenyl)nethyl]-1

-(2-net hy @gs(egn rfgi(‘ ol i di necar boxam de; and

N-{[ 2- chl rBe ﬁI'M u%greé' ﬁ[}’gfﬁfhenyl ] et hyl } - 5- oxo- 1- ( phenyl met hyl ) - 3-
pyr r ol di R€Eaapleea@Bingérogdd, Hatogaen phrat adeLisptioakllyysubstieidatithel, 9adrt3 t her eof .
12. A pha[]rrlaceuttl cal (i)rrposi tion which conprises a conpound or a

phar maceut'? ¢8f1 §°X¢c@Bt abl e salt thereof as defined in any one of clains 1
to 11, ana11 raﬁreaerplbalwr@gemx,tﬁamjehyom@wam@nawsu'bertutmrd withcl, @@ . 13. A
conmpound r '{i armaceutically acceptable salt thereof as clainmed in any
one of cl BPREEMAPES11, for use in therapy. 25 14. A method of treating a
human or amhntaht auéasetwO SRt BP,i RPg R amiah m1éirepresdnmfalgmum¢th@ﬂhm a

ti +hod t id
ubj bt P spseten e TGRS e SO LB msBtee Oy 29 o Bl HARBLEI BT accept abl e
salt thereof as defined in any one of clainms 1 to 11. 30 15. Use of a

conmpound har maceu ti cqﬁglaccg a]bJ e,salt thereof as defined in any
one of cl lm; g’ i’f’ﬂn Pt AP HTG AL PN & Wi S e di canent for the

treat ment R’ represents hydrogen, fluorine, chlorine, methyl or —CF3;
R® represents hydrogen or —CFj;
20 R’ represents hydrogen, fluorine or chlorine;
R™ represents hydrogen, fluorine, chlorine or —CF; and
R represents hydrogen, fluorine, chlorine, methyl or —CF3;
such that at least two of R”, R®, R%, R"® and R" represent a group other than

hydrogen and at least one of R’ and R"" represents a group other than hydrogen.

25
10. A compound or salt as claimed in claim 9, wherein:
R’ represents chlorine;
R™ represents hydrogen; and
R represents hydrogen.
30

11. A compound of formula (I1A) as defined in claim 4 which is selected from the

group consisting of:

N-[(2-chloro-4-fluorophenyl)methyl]-5-oxo-1-[(1R)-1-phenylethyl]-3-

35  pyrrolidinecarboxamide;
N-[(2-Chloro-4-fluorophenyl)methyl]-1-cyclopropyl-5-oxo-3-pyrrolidinecarboxamide;
1-Cyclopropyl-N-[(2,4-dichlorophenyl)methyl]-5-oxo-3-pyrrolidinecarboxamide;
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or prevention of pain, inflammation or a neurodegenerative di sease. 16.

as clainmed in claim15, wherein the nedicanent is for the treatnent or
pr event i omoabowatfidsamat ory pai n, neuropat hi c pain, vi SC@CAIEPR@ISNG7733
rheumatoid arthritis or osteoarthritis. 38

N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-cyclopropyl-5-oxo-3-
pyrrolidinecarboxamide;
N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-methyl-5-ox0-3-
pyrrolidinecarboxamide;

5  N-[(2,4-dichlorophenyl)methyl]-1-methyl-5-0x0-3-pyrrolidinecarboxamide;
N-[(2,4-dichlorophenyl)methyl]-1-ethyl-5-oxo0-3-pyrrolidinecarboxamide;
N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-ethyl-5-0x0-3-
pyrrolidinecarboxamide;
N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-1-(2-methylpropyl)-5-oxo-3-

10 pyrrolidinecarboxamide;
N-[(2,4-dichlorophenyl)methyl]-1-(2-methylpropyl)-5-oxo-3-pyrrolidinecarboxamide;
and
N-{[2-chloro-3-(trifluoromethyl)phenyl]methyl}-5-oxo-1-(phenylmethyl)-3-
pyrrolidinecarboxamide;

15

or a pharmaceutically acceptable salt thereof.

12. A pharmaceutical composition which comprises a compound or a
pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 11, and

20  a pharmaceutically acceptable carrier or excipient.

13. A compound or a pharmaceutically acceptable salt thereof as claimed in any

one of claims 1 to 11, for use in therapy.

25 14, A method of treating a human or animal subject suffering from pain,
inflammation or a neurodegenerative disease, which method comprises
administering to said subject an effective amount of a compound or a

pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 11.

30 15. Use of a compound or a pharmaceutically acceptable salt thereof as defined
in any one of claims 1 to 11, for the manufacture of a medicament for the treatment

or prevention of pain, inflammation or a neurodegenerative disease.
16. Use as claimed in claim 15, wherein the medicament is for the treatment or

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

or osteoarthritis.

38

Use
35



