PROTEASE ACTI VATED RECEPTOR 2 (PAR2) ANTAGONI STS 1 Introduction
This invention relates to conpounds that are PAR2 receptor antagonists, to
conpositions containing them to processes for their preparation, and to

their use {0 RdsCcine, in particular for the treat ngpgpis ?&gp,i,ti ons
whi ch respond to antagoni smof the PAR2 receptor, such as Inflammtion,

intestinal infl apRETENSE mﬁimamecﬁon@wm&&ymm@m@sws psori asis
and itch, fibrosis, arthritis, pain, cancer and pancreatitis. Background
to the invention 10Prot ease activated receptors (PARs) are a famly of
seven transnmenbrane domai n G protein-coupl ed receptors that are activated
by cl eavage of their extracellular N-term nal domain by proteolytic
enzynes. The newly exposed N-term nal sequence acts as a tethered |igand
that bi nds t olMrBAUCHQR acel | ul ar face of the receptor and activates it.
Four PARs have beelm.sdmwubpeaatbb@éc@ﬁ&u%@é Bl heéaimeléc p&t@@é{rﬁgbdmtsdkéferent
enzynes; PAR1l, PAR3 and PAR4 are cl eaved

pr edom nant | yCHYPas{igps PeNtaiRAg ey {urrecaessas %Aﬁk?'ré%r%r%'%eﬁi’é’do Higirese Hepsi n
G PAR-2 i# thh@dl@hetlh%Ftlcﬂ_ﬁﬁfoghetﬂ‘e%ﬁherﬂwc&ﬁﬂ%ﬁ@%mﬁﬁ@sp@ﬁd td &Hé%ﬂs)h
exposed to a Ifaég% g Cf_l%r eases whi ch can_actiyvate

receptors. Tr9p8FHA ?@% &He lpR@afiehdredinal inflammationelofiammaigst  and
the upper O $hicliscadey ircluimgopegiasial andi s thibwisp WiR RS Dair X daEerParRt eases
abundant in the O tract include those derived fromenteric bacteria and

those gener at BI°i# g di sease processes. On mucosal surfaces, a bal ance
bet ween pr ot eBagkbrounaet theirventeond t he presence of protease inhibitors such

bar ecoiors ar &SR AR Bald A R T 4 b B P Ay Bl s
cell's, snoot hdemac| @-pedbinsouplyd meertas nibar ans  atichiehdgt blebvage oklthedr, and

on both th i . t ,

2607y si nee PLGEUAPI-RAARLPUERS, o7 §1BRofLe BRLHAI I 0ahE Mot i oo

sur fac es, t hi termisalegsnuenceearts3@pa dethered éigwb&hst tipdankai thér extrasetyart faegd ofum
"senses” | Umfﬂ@'re&@%%ﬁé%ﬁ?vm% t._Four PARS 118 b dedXbld tnbY r@%eé@@ryet' on

are regul at ed urons o e SU nmucosa enteric eXI

gastroi nt &t i ﬁ%‘"eﬁ Ry cdifferemeanzymesirfdls AT é@% PaRkmre Pl&%echh!dtwﬂ PAR2

i s expressed pYRS8Rd ehe TSR Bsir HRARLCAREb the snmal |
i ntestine, where grﬂ!i ef g([:i{r(%)atl oﬁlpg?tg& Qﬁglﬁagonl sts %@cﬁéggleggf r%RL NH2
or trypsin r eaepsinGy a prol onged depol arisation that is often acconpani ed
by increased pagiztiaid Ginact Tryptase al so induces a transient

depol ari zati on ang_ a (SlLstt ai ned increase in uronal exci tgbl ity (Linden
et al, 2001). Thes8edBsERYFNDRATERT Rt %arp ly RROSEEK 9 B8rog FFp®rti on
of nyent ezt c preieassrswhivhcaahactvgte eaRErredaptoe; t'Dy;ﬁk}fﬁuﬁEélbé%HYntdtHeHmﬁtﬁen of
intestinal i n;_ll am’natlt QA r cent Pg : ed hat tactl vation of
PARZ in O eplthaTEr ClYT &dd ?&p?‘?fﬁ ?"p %Q‘&PEP@FSS/'& P¥ng

i ncluding rel @mseprofeasesﬂaumdmtnmme|Gi¢faﬂemrdkmmhqmtdmg$fronVEmbﬁin’amd
Pl 3K/ Akt . PAl i for
roatment of T TainararyeduitaE to@sgE. ol MEORENNEeL Y Bihned0 )
Hi st ol ogi cal tsethu@are@rqteplsftpba@mc angt et praserfce ovh pr@taaeentlehibuqrm siriolas' s 15
di sease i#4icC 1 ﬁtgd& nunber and are the
maj or cel I%jt y%ég?%g%@%crééé‘%o%/ﬁ Pl’n?@*sttlﬁ’i(b?ﬁﬁ‘ dﬁ% the i ntestinal wall
(Puci | owska et al PAf’@O@yePtWé@éfh?XRiﬁ%ﬂe%hr@U@ﬁout Wﬁl@rﬁf@t epaeificalyseremastr om

patients wit hodik Qfifboth RLRAGAS m\mc RAnOHRS e %élenaﬁdﬁo@%h el !
types anal yzed, |ncI udi ng fibroblasts (Ketabchi rS)f@ﬁ ese

results are |¥iqd ﬁédvﬁaﬁﬁ'a@b%eﬁ'%t? OFTeTSRGH H&@Aﬁza’ 21(9951/e pes8i on
during fibrospeset i tu@galmnﬁbm¢mﬁactl(/é?ee¢ww¢rsap.@é| safaced AR redpRAGRYI ano et

aL, 2003),,.1In th se studj e dentifjed as a potentially crucia
Ccceptor Hbr REIBATGHEHBENS! K PPV RAEP ] Hr B s Bt s Thi s

hypot hesi s has recently been substantiated by a report |inking nornal
activation of PAR2 by the protease Factor X resulting in tissue
regeneration following injury, to the fibrotic 25response seen foll ow ng
repeated stinmulation of this systemas a consequence of chronic

i nfl ammatory bowel disease (IBD, Borensztajn etal., 2008). I n

concl usion, PAR2 activation is inportant in the establishment,

mai nt enance, and progression of intestinal inflammtion and of fibrosis.
Itch associated wth psoriasis and atopic dermatitis 30ltch in human skin
can be induced by both histam ne and proteases. The ability of the PAR2
agoni st SLIGRL-NH2 to cause scratching behaviour in mce was 3 not
antagoni sed by antihistam ne treatnment (Shimada et at, 2006). The authors
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5 at, 2000). In non-d tissues such as the skin, "tissue trypsins" are
secreted which can activate PAR2 receptors, as can ot her proteases

i ncluding tryptase, Factor X, Factor Vila and Tissue Factor (Bunnett,
2006) . In RayfdofopysM th atopic dermatitis PAR-2 has al p@p@gRhyshioNg! Y
inplicated as a nmajor cause of itch (Steinhoff et at, 2003). 10Psoriasis
is a common skin condition which typically devel ops as patches (' plaques)
of red, scaly skin. People with psoriasis have a faster turnover of skin
cells associated with changes in the bl ood supply of the skin (redness)
whi ch causes | ocal inflanmation. Psoriasid is not due to an infection and

i's not infectious, ngtﬁnbtﬁ:ty%ﬁ%%&r‘éﬁ&w ar%%é&eﬁed Gyrﬁ’&%ris%'tl’% dubmcosal
significant but of ten unrecq{gnl zed lemin dermatol ogy. A recent study

found that it8H AYyeHaLc pigy qose gfﬁit@tﬂ'ﬁ%ﬂ‘f‘a'ctb?r?bl Ahere nesunEs Hrpiess PARTent s

hospi talised par2 Féﬁ@lP'A&ﬁl $Aﬁ25§@§r@§§ed9c§y dHcretordéi®eutitd i NEILBIMUSEAET
st udi es conflrmth t is a El’ln té’n%@om oféﬁ)sorlaas (Van de

Ker khof et aLPleXusg th‘?@@’@' intes{in T‘@E@rPrPé'Fgla N FePteohis 280t s 35
expressed §n SQI@FILH@!—IZSIGrntrﬂfSWPSr@MI@t inc ap®tr¢|@rrgtea G%Gﬁn@%@fnf et .afj oftdP99) , A
as are nunerous tr sepasitiv ... These are foun n the derm s an
at the dernal %%l“&é‘?ﬁ@ bﬁd?ﬁﬁ?seﬁn eé‘f“&ﬁ?"é- del HRAFS | s r%d”ﬁg%r‘i‘ deggrsten g
occasional ly defpotdnleat@pladdrarnustamﬁed Ireesdsa i seur@ti mﬁabﬂ'ﬁr bmtdaﬁet élelze@ﬁed from
such cell s actj vat i.n t tes

i amat or v PRGBS R IR, e RRRE TR it Ora i s TeBrsgy o

at opi ¢ der nat whlcissn‘amdormmmne &sdysmotility duringunte$ieaboilaenmdtions hypot hesi sed t hat
ot her typ of it C tion
o R rg@ept of < g/e%%rﬁtg ;Zczts @gﬁ@g@@%’% Qctfvﬁt?c{ﬁ cﬁgg\gg)u%‘?gm h%li%r?:eﬁs[%]og]/ca

f or goi ng r easloggeri proiinflamepdery esitneting Imlmr%ﬁwagﬁmh -Stvianviwad indepafdestct i ve
In the treat megf,, é&f 'Mﬁk/éﬁkaérﬁ%{ PISHAR. ﬁ%ﬁ%sﬁéula Nl gl '?:%nﬂﬁm%ﬁ't%sbé £nd
itch. 30ln particul I'S expecte or systemc

admi ni strati oﬁe@eﬁicﬁ@mt fantraajments@f uvf@mr@atw éSQSHé thet Ghtragh (edkdgt | ocal
inflammation kn Rpey.i a—%gtslogﬁaudstuéxestnqrb?anenﬁteml ﬂorﬁoﬁ};ﬁléht%%g] Brérifget ed

treatment for this unchal om of psoriasis SO0 expected
that a PARZ afiteageiiditatey tF‘Pt Og'lbf‘g’%\’*f%elei’ipﬁwédﬂri piPhas 3nd gre HetmaPt i s due

to inflammati@n tyesodt sitedeNdblobis ih Qll Myerd !ﬂe5ﬂ' B&inklr A48 (Busfdvidia O gPai n
and/ or unpl eag%gﬁ gensat I%‘P i s also enhanced activation of PAR2

receptors as 89" AN S'Sa‘&ft”i‘f{?ﬁimq{%'yﬁ‘éﬁﬁsd@ PRIg With Groljy £ QIsaae
sensitises thewwea Ftwaz dvBl- é@v@s@nnmgaorcieu ek anaBRedt) mch@iﬁ@G.brdBH&sZ haS

been i nplicat in.c u p Ilfe tion, inva n ast a

There is i ncr@%gbﬁ@ 2 d%@éé ﬁ- e Il W%o‘ﬁ’tsﬁ?ﬁmor?é&”%‘f”fig%&%% unour
progressi 2, ovet hexpregpisn uriey efitsodieiondured ewdt ledhelyn(CGyalsigrist et el @opsovari an
and lung tu r e ion PAR-2 1S _ex ssed in
cancers of t h%'ral%d%gﬂg ?I%{/e%OO%t 5'?&%% StUdE—J Eﬂﬁﬁ “[?rse% R'ed 3%?r3°?ﬁﬂ?al ol on,
pancreas, gal ¢rb¢ladd@3plor el taﬁpmom&glandbuasnamiy ()fsﬁ:eos]ahﬁhns aypciiiesis2007
and referenc I | ent of
the clotti nge@aassrg%'g@ V\%Ien %u%étaﬂ]aﬁéd"&{ “m( ;@: Q%lt%rt"p gﬁggﬁmﬁ%’ﬁ??{% e
clotting. Carrieieapmafpeint X rgpdtig @thén@ |rgganﬁraaorprfqﬂowhg dmityt icc thet fibtratic

appar ent | y5 pajthohsg et RibRRg rr@ﬂe%?e%estmulég En%@'ﬂﬁ@k%’téﬁg a@‘a%oﬂ@%{gbhé‘é &°

(smal | nmenbranous fragnents perhaps rel eased pt osi

expressed at HIrHc 'F‘&%’B’I‘“étonrPQ)“@ég'é?asﬁléﬁD \BP[ﬁ”éﬁﬂaﬁ%’ B8 may al so be

expressed on 20 gndedrderkion amz SH&QbfdeU§C||rﬁpcﬁlﬁht| Sn ( KRS tdatHblistRhentl
2009). TF is also heavi its expression generally

I
i ncreasi ng wi TANECAR®E ar&i/%rag}%ﬁ{%rkwa?te@tﬂai mPanlrg@@n apd stiftigsis-et al ., 2009)
and alppears tfbhb!_fssbc?el@dimldpsc{]ﬂ/aﬁi]?ba@bﬁﬁbﬁe(rﬁ’@n‘sl ng e'él aL, 2005). Infjleed TF
may pl ay role i or the fibrinpus round nmetastatic S
Wy ch anr Jbs o piteh Bt Rl F conBRiEERY B Brt SR ALRo Staeh | eat ne
vascul ature (szﬂlItyJoﬂlbe CARR .agodSIBLIGROMIA, to cause scrhfchirgtiebsviddr iramicaciagr Xa
conpl exes stinmulate breast carcinonma cell mgration and invasion through
activation of PAR2 (Hortoe et aL, 2004; Mrris et aL, 2006). In addition
in other cancers including colon and gastric carcinonmas, activated PAR2
stinulates EGFR activity and thus cellular proliferation (Caruso et 30aL,
2006); Darrmoul et alL, 2004). Indeed in ovarian cancer increase in PAR- 2
was seen with progression of the cancer irrespective of the
hi st opat hol ogical 5 classification of the tunmour type, and hi gh cancer
cell PAR-2 expression was associated with a significantly worse prognosis
(Jahan et at, 2007). Simlarly patients with |ynph node netastases of
uterine cancers with high | evels of PAR-2 had si gnl ficantly worse
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15 I nfl ammati on PAR2 receptor activation has been shown to be
inportant in inflamuatory disorders. Based on in vivo studies in nodels of
i nfl ammat ory di sorders (Kelso et al, JPET, 2006, 316, 1017-1024, Sevi gny,
PNAS, 201lwobdfhiodds 8491-8496 and Cenac et al, JDR 20dfgpRPrstPy
1123-1128) it is expected that antagoni sm of the 20PAR2 receptor will be
effective in the treatnent of inflammtory di sorders. For the above
reasons, the PAR2 receptor is regarded as a target for intervention in the
treatment of the conditions referred to above. There are few antagoni sts
of PAR-2 avail able which are suitable for3therapeutic treatnent.

Accor di ngly an&@ﬁégoﬂ@b@%}”a@utnﬁi@ﬁa#ﬂ@nﬂr@étmblﬁ éﬁﬂaaabérea;fﬁooes hqfh@FbEJtho?sSB” ef
Descr i ptl on of the lnvention his i nventl on ma es avail e a cl ass

of conpounds SHICkHed Rat 7R ¥iks §'SW'?%@$R¢@9PEE'€B'@W of diglr tFi&hraruse in

i ndi cati ons wﬂte@;krefaﬂ@rpﬁaa beén tsh@ngmn@aqw B8 i@dntii o AR REERbOLN SHCh as
t hose nentioned abov ail ed Eescrl tion of the |nvention 30According

to the presenf MRS |58rr‘lsotr¥18?rée if E'%FSQ“‘E?O diGhFensatipp (FBINECt B or a

phar &agletégs( %Zabn , PoaE)C ep o e tissaks sndte&semé skinb* tBBue/trN)sRé” file)sedretesl wHN(rRlA)

or -

i ndependent | yg@e?cg(‘f%g? ‘?Aﬁéofr%"%maﬁ r%‘ct?arbgﬁﬁr pro@(a%s includieg fptase, Faﬂ?'ﬁﬁ) or,
5i n either orfFamdra¥ilaoand Tig€d2 EhdRar) (Buntgt, 2006)delpeadens Mith sedpct@hafiticom a

et D09 ol R b B G kR L

aromatic or nad¥3aromati c carbocyclic or heterocyclic ring having 5 or 6

'ing atongy opti onablyid Wsgdohthed RACAGAN WHR!Gpicliy MA0RA LI bhfines

nonocycli ¢ carbocyclic or erocyclic ring to f
6-6 bicyclic (nlanyesy st wm saahi g4n. nbeenly vith pseriasyg hewe lai fastet iucnavemgf skipstem i s

opti onally subg datseséﬂemth HARGEDILuRUBEE SHEY © kﬁﬁdéﬂﬁﬂ%%ﬂ%{% widect ed

from hal ogen, roxy, cyano, n| tro Xy and
-Nee, wher ei rFaUSGS local Whmnwﬂmr Bswigeis is Mép@ﬁﬁd@'hmfeytl@‘eﬂl@dﬁ edt infegiioubiy dr ogen
and 014- al kylporMiptficBrogfly al kyl residue is optionally substituted with
one or nore substituents independently selected fromfluorine, hydroxyl
and Cl4-alkoxy, oftchoD1PRorias ro% siagfisatePutniofien tynEeceDpizes eMokiednint o

whi ch they argrhatoRdy. f/—OFé’Eeﬁt fudyt Rurd rﬂrmtn@mlﬁgi wadlihd HoSdrditleRr @mHdiAC i ng,

optionally su tuted with one or re substityents mdependently
2Bl et ot §r orBHLGHTONG, PHBs GHEPTaI6a% 1ol RYESH) (SoMOaDR 2f 1 200 and

Cl4- al koxy; R2veml btheRbtddies chhfiermh tﬁ&ﬂ ﬂcﬁﬂﬁatphﬁcubal Iﬁgnﬁl@ﬁmﬂ;ﬁbf@slsz(\ﬁﬂ@ev is
optionally ovi ded

Ohet CmeL' Y oibstkacr 57, 1008, 2000) . nubteingly Pard fefoiarie Moy oySlastin B o v

are each 2 ahe skin of psoriatic patients (Steinhoff ef al, 1999), as are numerous tryptase-
positive cells. These are found in the dermis and at the dermal-epidermal border in
atopic dermatitis and psoriasis, and occasionally in the epidermis of psoriasis
lesions. Tryptase released from such cells activates PAR2 in keratinocytes which
may induce local inflammatory changes and thereby contribute to the

25 pathophysiclogy of atopic dermatitis and psoriasis.
Furthermore it is hypothesised that other types of itch such as neuropathic
itch are linked to an activation of PAR2 receptors by proteases (Binder et al., 2008).
For the forgoing reasons it is expected that a PAR2 antagonist will be
effective in the treatment of inflammatory skin diseases including psoriasis and itch.
30 In particular, it is expected that topical or systemic administration of a PAR2
antagonist would reduce the itch caused by local inflammation in psoriasis, and



R3 and R6 are each independently selected fromH, Cl-4 alkyl, or

cycl opropyl each of which 01-4 al kyl, or cycl opropyl being optionally
substituted with one or 5nore substituents independently selected from
fluoro andwglzf/hdsexy; R4 is (l)a 6-5 bicyclic ring systemasiesied from
NH N a R 10optionally substituted on either ring, and wherern the bond
marked * is connected to the CH2, or (ii) the 5-6 bicyclic ring system
150ptionally substituted on either ring, and wherein the bond marked * is
connected to the CH2, or (iii) a radical of formula -(W"(CH2)t B

wherein Wis an optionally substituted phenyl or pyridyl ring, v is 0 or
201, and t i StHerd6reSvdllid ¥ =S [P Y- =1, t =
0; and B is selected ﬂ%ﬁ?ﬂﬁgﬂéNgRg%gg\@g&ﬁ\é’tﬂ&r@\r\%etpgilﬁcr_ﬁl%g?éwl?g‘{ﬂnp&gn gﬁd R19
are i ndependeRt9"sige| Rt p0r p¥avciad that 2 BARS |antagpnigh will s gfigative dmdibe of

whi ch Cl-4 al ieyhimedf of @yAtitRRIGRY Infl@RAGorPR G 8RBhd Wejdistituted with one or
nore substi tug,nts i ndependently 5selected fromfluoro and Cl-4 al koxy; or
R7 and R9 togEffler with the nitrogen atomto which they are attached form

a 3-5I _mé_rrbsr ed Eet?feqear@_ hisgiohidﬁgaﬁ!&é_r@%rlﬁl{ﬂlpfeéé%ﬁt @éﬁsraii@iyaealso;]lérﬂ{ahéém@y and
pyrrolidine eagh o eing optional ]y substituted with one or nore
substituents ?ﬁ%tboéh%%ﬁ% rescgpges[ 8%1 app l‘}?ﬁ“%/rl Blo?gvaling PeBtiae axcitpk Gxijpres
Conpounds of o sansitiséd theraboheat (BingPeerpigapareed., ooghe form of salts,
especially ph@r ceutically acceptable salts, N oxides, hydrates, solvates

and pol ynor phi 85%& nms thereof. Any claimto a conmpound herein, or
ref erence herei n tRAR-2dbapbesrdisnplitatedis defiviengriolderation, dwagion acts metasfasishi ch

t he i nventj onTy : Y auik2n GO fo (Q" ,and the |ike,
el udes Sl 1 1R iSIEEEAE ybinGOTRE % % ARy e aRl” o Cnel
conpounds; progres$iom ovithhirgpaie lavrby beide felavatedon gpsitia moloal byarian cnd dargy

mol ecul es of fﬂxh%grsn@u@fo@l a1 W8OI 1 labiditich Ehﬁtfﬁa&hleessédqinléaﬂgerg\'io} ggener al
principles of nmedicinal chem stry practice, that the conpounds™w whi ch
this inventi oGS ehceiop@ke, 20yreido lireashagastriwne calbar pardreds: sgaiblasdaernor e

than 600. melanéifa SRIBIRMRERMRI (sdd 1R \ee 5t 2867 Qﬁ&e?e?éreagmeﬁeﬁ@vof the PARZ

receptor. Therefore, in another broad aspect the iInvention provides the
use of a Ebnpound T6EUE FRSIrGTArE R GAMARY qaqoperif Herrloting, cageadewhighevith

preparati on OfaciorOARP&SFdctd?Xaf & i8R dIRHg. Oanddi §§@eﬁe§a@ffregg&qiytih gns
responsive to thﬁ rgductl on of PAR2 nediated activity. 25 Exanples of

di seases or CIRITPIBAY RHiEhaRRAEEHKSPRTRSIHE 1D thdelpastudf | Th contapman

nedi at ed act i mictopaitiaiek Ystaal mbmBrNBlY RPAYHeHd p@BapyeRabed18h abdbtdsiynati on and
i nfl anmat ory iSkIan dles:aﬁifg?' é%ffl udi n% Rsihl asll S, gnd i tclh, fibrosis,
arthritis, parP&fReL Ve g7 SvG ek Avaplasty put ey Blp@ he exPresiedion

gast ri um 2(panededslial|andgsnogtr oasale eellsrikestanineteald 2009)0bTRE aRB, heavil
pancreatitis. implicated in cancer, its expression generally increasing with cancer stage (Kakkar
et al., 1995; Kasthuri et al,, 2009) and appears to be involved in metastasis (Belting
et al., 2005). Indeed TF may play a role in forming the fibrinous clot around
metastatic cells which serves to protect them from NK cells and to maintain them in
25  the vasculature (Palumbo et af., 2005, 2007).

TF/Factor Vlla/Factor Xa complexes stimulate breast carcinoma cell
migration and invasion through activation of PAR2 (Hjortoe et al., 2004; Morris et
al., 2006). In addition in other cancers including colon and gastric carcinomas,
activated PAR2 stimulates EGFR activity and thus cellular proliferation (Caruso et

30 al, 2008); Darmoul et al., 2004). Indeed in ovarian cancer increase in PAR-2 was

seen with progression of the cancer irrespective of the histopathological



9 The conpounds with which the invention is concerned may be used
for the reduction of PAR2 nediated activity, ex vivo or in vivo. I n
one aspect of the invention, the conpounds of the invention nmay be used in
t he prepar @ig Biyy@issq conposition for the treatnent of gepdiidioeg+ncl uding
5 inflammtion such as intestinal inflammtion and inflammatory skin

di seases including psoriasis and itch, fibrosis, arthritis, pain and
cancers including cancers of the breast, colon, gastrium pancreas, |ungs,
prostate, nelanoma and gliobl astoma, and pancreatitis I n anot her
aspect, the invention provides a nethod f®r the treatnment of the

L0for egoi ng dbiaemeaidy BEthe WHGR OIS RSn AARES SHICPARS brdsRHOLEC
suffering such di sease an effectiVve anmobunt of a conpound of the invention.
I n anot her asPECFAGH Vilfk aj $igaiifanin Worssr Braggosy blanar ! /. p REF Tractimilpdal

conposi ti on cpinRhisSiittdlyRpk AEBS Hthstes bRLIERAE bahcaRYwith highRveE 8¢ paRRY
clai ns, toget %{ ?ne or nore ghar maceut | cal I%/ accgﬁgt able carriers
Jah e

W 1ih , .
and/ or exci pi §9”'ﬁ°f§tyl'}°f8r58(5’ﬁ?%'8ﬁ' dhagy thpseawith PwRt fewsls t @drPP)st er ed
in a variety PARGOSROfs] BErBimphibatsd it fROUE aRgidRnagTimMékes e vy shat, for
exanple as tablets, capsules, troches, |ozenges, aqueoys or oily
suspensi ons, %‘i'%erPEtr'HFeD%‘(SW&ér'E”% PRI, Ml O?ﬁea”g@ﬁ‘ffﬁ%ﬁﬁ%a &?ﬁ Jafan
adm ni st ered éta/a2@7hl i ngual fornul ation, for exanple a buccal
formul ati on. ggﬁcﬁ?@ﬁounds of the invention may al so be adm nistered

20parenteral 'y er subcutaneously, intravenously, intranuscularly,
intrasternal ly, transeettisaisl 3n iffammetal adondition understned ad log, therretyt binf usi on

compounds ey TeSRERC SR, Sl Puih 1R AR i RERRACBER TR (e

i nventi on ar ethadganereas bavecbasnaihbyn topctiprough ZIARE] which isopicnglylexpressed

i ntranasally. f -I{Eﬁiﬂ: C ;

i nvention ar eor{a ﬁl%r?ﬁ Efﬁesrgg& orfg]g?grd%n rr{)arI [éa%r(%%p}ra a%%%? ﬂgagié}ﬁ%ggnngg of
t he i nventi onda80Rdmmaganianeal Hie effecisioidtypein at #P6Q withindhe handreast &r
connecti on, adababsid Bl APsdRlivd PeRaRARShftisa hard gel atine capsul e
form or in one of the nmany sustained rel ease formul ati ons known in the
art will bYteR Mm@ erred. In an alternative preferred embodi nent the

conpounds of the iPRARRVeEaIoS3RAAicAHEs teeh &heln & ba ithSRiahfln ihﬂﬁ%éf@ﬁt- 10
The present t her provi des a pharpaceuti cal clgrrp05| tiro

ipvention fu . , C
containing a cﬁ%ﬂﬁ'ﬁiﬁn anJ PRE YIYR EHEIES r@pg%{s Bhiafarreaigry; disardsss delepelabl e
sal t ther eof , ajasPRiRfdoned3 1) A 0e7-160] SRviphAr PRES U016l dey caceentafkeygar rier.

The conpounds.of the,inyenti ar i ly. formul ated for adm nistration
5 with a pharHHES |aéé€ﬂhgéi@ té@l @%&ﬁ?é)e%so?)‘pa‘?t?‘ﬁm antagonisy ghisee,
sol i d or a0 f orAR2 ragptoowit be effedtiog @t the treatirieht df rdlametatoredieerapeund, dil uent s,
e.g. lactose, dextrose charose,,. celldl ose,. corn starch or,_potato
starch; |ubricant tg?Pgn.eg .‘"‘gg\f%l P%gé,’)nsf éF%?JAsFtHeéerCF%to%g’l Ele,gawganaessfautﬁ&(‘# ?‘?fal ci um
stearate, andntervepiginyietthy itieatnagit pé descoriitios nejereagiiot aljove. Jhhest aeclbes,
arabi ¢ QUNS, HRlBHLR of AR CRIAAMO Sfhictt 20 SHITR ! BRIAIALAS Groarhbrf!
pol yvi nyl pyrrol7 done; dlsaggregatlng.a?en S, e.9g. s aréh, alglnlg aci d,
al gi nat es or Assaidinglys: sirdhmelpgu@anriagonististassivadeiontyersipxt ur es; dyest uffs;

sweet eners; Vil DBEBEGHGiShe Bi&HlioAS | €ci thin, pol ysorbates,

| auryl sul phat'eés; and, 1nh_general, non toxic and pharnmacol ogically inactive
subst ances used i ANigHACRIRCNRISAValaia®Ciass eempsuids Wil argcsiagoaists
preparati ons gre MERIRRUHIBE kA @kir J3e kPR atEHE Adich rbfond REMBERIGoniY Means
of m xi ng, gr?qylft n%, tabl eti ng, S#%P[ coating, or filmcoating
processes. oftne %éﬁn&e@PE%QPéﬁ € sPtified|28Yevi ni strati on may be syrups,
emul si ons andaalRpERSLsn oflthe Ivightigps May contain as carriers, for

exanpl e, .saccharoge_or. saccharose with glycerine.and/ or mannitol and/or
sor bi t ol .%Suspens B%d'ﬁ%g’ '%6&5??195‘ 'Bﬁ@t'ﬂ’gy}éé%ﬁtpé?‘ﬁ&gsa EApRquEd ,0} fogpulaxanpl e
a natural gur)oagaharmmoditicatyedcgeptatble salpteteofi, net hyl cel | ul ose,

car boxynet hyl cel | ul ose, or polyvinyl alcohol. The suspension or solutions
for intranmuscular injections may contain, together with the active
conpound, a pharnmaceutically acceptable carrier, e.g. sterile water, olive
oil, ethyl oleate, glycols, e.g. propylene glycol, and if desired, a
sui t abl e anount of 25li docai ne hydrochl ori de. Si nce the conpounds of
the invention are preferably adm nistered orally, the present invention
further provides a pharmaceutical conposition containing a conpound of the
i nvention or a pharnmaceutically acceptable salt thereof, as defined above,
and a pharnaceutically acceptable carrier in the formof a capsule or
tablet. 30Alternatively, the conpounds of the invention are preferable
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Solutions for injection or infusion may contain as carrier, for exanple,
sterile water or preferably they may be in the formof sterile, aqueous,
isotonic saline solutions. It will be understood that the specific dose
level for yaoPfoldssul ar patient will 10 depend upon 9C¥@Phﬁ5¥m9% factors
including the activity of the specific conpound enpl oyed, € age, body
wei ght, general health, sex, diet, tinme of adm nistration, route of

adm nistration, rate of excretion, drug conbi nati on and t he severity of
the particul ar di sease undergoing treatnent. Opti num dose | evels and
frequency of dosing will be determned bysclinical trial, as is required
inthe art. However, it is 1lbexpected that a typical dose will be in the
range from ab .001_to 50 ng per kg of body weight. Term nol ogy

The fol |l ow ng jdef iti@ns shal | apply throughout the specification and the
appended cIaiAQ%éy | esy ot J;igrwi se stated or indicated. 20Where el enents
‘present in the cO@npolfnds™of the invention exist as different isotopes, for
exanpl e carbon (C13 gnd Cl4) nitrogen (N14 and N15) and hydrogen (Hl and
H2 i.e. deuterium), suchpyconpounds formpart of the invention irrespective
of the isotopic form of the elenent present in the conmpound. In
particul ar, where ViscHffpOunt-CdR™)(RE-;iardent i on has a hydrogen atomin any
position, that hydiegern. mey 4088 tﬁ@iaced by deuterium It is known in the
art that deuterium substitution can i'ncrease the met abolic stability of

bi ol ogi cal |y acti veisritsiependanty selected frqma dirgetrhondab(Q) kyEHRWeNERr o and b

are integegs denonegnmﬂgﬁ&ﬁ&ggt @Hﬁﬁq@wghed al kyl group haV|ng fronta tob
carbon atons. For exa | e al kyl" includes nethyl, Sﬁ CiP
8% cL@) aI kyI

i sopropyl, n-butyl@ '?ﬁﬁmﬁﬁﬁymﬂy§@émﬁﬁﬁ§m‘én@“ﬁbﬁo%thW %O

i ncl udes the foreqy W@H@ﬂ C$Wfﬁhghh@¢ﬁﬂqwﬁﬁ@ﬂ§hqugﬂ@Rﬁ pentyl and hexyl .
12 The term "fl uoro-Cab-al kyl" wherein a and b are integers denotes

a straight or brafiRd® €at-al kyl group substituted by one or more fluorine

atons. For exanpl aJ £luer®- CL. 4- aIkyI includes fl uor onet hyl ,

trifluoronethyl, 2.1 uoroet 2-trifl uorpethyl 5The ter

" Cat - al koly wher & & oG AR og Py Bl PR e or helesy el Mt anched
Cab- al kyl gr ohgvingh$ oh 6i mgaatbnshe;ﬂnohatlytfbeed enaRisaced abém&theorrmin%m’bﬂ't@tld hr ough

an oxygen ato For.. e kox |nc des eth v T1-
propoxy , |/ som8P°°;¥8"° Caab%ﬁat"o‘%{*‘e?er%%" Sult'6k E‘éérgg% 6 Entl CRHOB oXy.

The term "fl uanrgsySRmy- vdtldtmyﬂoomﬁerrmmrdolcamlet ringaayetermls @p&mrmltyjeummmseda

fluoro- 10 r ' t t he
nol ecul e thrgﬁgko@%H§b§%g%H§ ﬁ%}&%@bﬁkﬂ %£§§§Q¥P§8#%ﬁ’ Rg%gﬂggxfgpgroups
i ncl ude t 5 | nise.d3fet Boxglkyhrfe «2lkexpand iNR T odheneiny The term
" Cab- al koxy- Cc_d- ert?kyh‘f’ﬂ YReLLhNinge ehderﬁnyaéyﬂec@edat&n' @bﬁg@@sanﬁeaot%:

strai ght or branched al k oxy(gpoup aV|ng roma to on atomns

connect ed to Whereig anyraliygesidie ipropHentiy sHPstiutedy iy 9ne &7 imge Bsklbgiitugntso d

carbon at ons. inkgen8&RifRERcle&IromAndhrd kydr&dL dndt Kydikoxd nCl udes

met hoxymet hyl , met hoxyet hyl, ethoxyethyl, i sopropoxyethyl, n-butoxyet hyl

and tert- buto%yethyl The term fl uor o- Cat - al koxy- Ce_d- al kyl wherein

a, b, c apd d are H7ﬁh@B?BSto?@ﬂﬁ@K\ﬁnh meﬁmo@e@htbﬁhﬁ&mﬁ@ﬁt@yl@{é b&IrAURM a
substltuted b nor e uor,i.ne ato

F T tor o 014- o BeymBIORTE SR ERIRAET Frd. PO CHBR L YD e
trifluoronet hesyeiubytituents indepehldentlyesetacteGeftone fiadriaal hgytoxyWles-aikyl, fucesrd b are
i nt egers deno es 3@§§ %gd nDnocycIic hydr ocarbon ring having froma to
b carbon ato " C3. 5- cycloalkyl" i ncl udes cycl opropyl,
cycl obut yl and cyd?mpﬁntyl 25The term " Ca_b-cycl oal kyl - Cc. d-al kyl "
wher ei n b, r tU iC
hydrocargg% rlng haeﬁﬁgcgtgﬁégﬂﬁg@cgﬁgﬁ%ﬁizg?%ﬂt Ohﬁ@g@&§9§§§a st rai ght
or branched al kyl group having fromc to d carbon atons. For exanple
"C3.5-cycl oal kyl -C1. 4-al kyl " includes cycl opropyl nethyl and
cycl obutyl net hyl . 30As used herein the term "carbocyclic" refers to a
mono-, bi- or tricyclic radical having up to 16 ring atons, all of which
are carbon, and includes aryl and cycloal kyl. 13



Unl ess otherwi se particularised, the term"heterocyclyl" or "heterocyclic

ring" denotes a saturated, nonocyclic ring having from4 to 7 ring atons

with at | east one heteroatom such as 0, N, or S, and the renmaining ring

atons are g{ahPReidExanpl es of heterocyclic rings '”C|Uﬂﬁw€kﬁﬁﬁb@h9y|

tetrahydropyranyl, 5 tetrahydrofuranyl, oxetanyl, azetidiny

pyrrolidinyl, nDrphollnyI thlonnrphollnyl di oxanyl, piperazinyl and
honnpiperazinyl. When present, the sul fur atom may be in an oxidi zed form

(i.e., 3=0 or 0=3=0). Exenplary heterocyclic groups containing sulfur in

oxi dized formare 1, 1-di oxi do-thi onor phold nyl and

1 1- di oxi doi sot hi i di U R akl erm
“het erocycl yl - Ca gzglbkplowv\?ledrlﬁeql gésﬁﬁrﬁé‘%%\r%eaﬁ?lt éeyg\];e”l}éshlﬂderblo?c’rglcsjpr&\nézedt

het erocyclic ﬁhﬁﬁ@'tag”ﬂépr hed isoZeandhaareieaciMs atd |y attached to a strai ght

or branched Cab a'%nd%%‘r’é’eé(dhﬂn@ep‘éﬁﬂ&ﬁl? selectay ?rb@r%rt: aata‘ﬂ'{ﬂ ef ¢ ﬁﬂﬂi)%p?f ng.
For exanple ' heterocycl | - Cl1, 4-al Kyl " groups 1 ncl ude ﬁerl di'n- nmet hyl ,

pi peri di n- 4- yF3eEt HWNigth & wsYh o %’C'QPSQPHEQW optipglly| #bslitdied evith %r@ or

parti cul arj seglofcRibéiiidhts iNGSRNA&tYIselc8RE KRS LRI BHIASY,iogy:0r fused

bi cyclic heteroarggatlc ring systemconprising 5 to 10 ring atons in whi ch
one or nore of thé rfng atons are other than carbon, such as nitrogen,

sul phur or oxygen.(i) Onl ¥ seatsicyeididhg e nbseleotadedn C and sai d het er oar yl

noi ety can be linked to the remainder of the nolecule via a carbon or
nitrogen atomin any ring 20 Exanpl es of heteroaryl groups include
furyl, pyrrolyl, th oxazol leoxa . i m dazol yl, thiazolyl,

i sothiazolyl, pyridi 2|n1 > tet V* qU|nazoI|nyI, i ndol yI,

i ndol i nyl, |50|ndo1y P 0|nddi| N.pyrazo pyridazi nyl, pyrazinyl,
qui nol i nyl , qU|noxaI|nyI oxadlazolﬁ1 thladlazolyl benzofuranyl,
2,3-dihydrobenzofura IN 1, 3- benzod |oonyI , 1,4-benzodioxiny|,

benzot hi azol yl , benazol yl, 25azabenzi m dazol e, benzotriazolyl and
chromanyl . Unke dipermnse particularised the term"Cab-aryl™

wherein a and b are |nte@ers denotes a nonocyclic or fused bicyclic
hydrocarbgp ring SySte&h%ﬁﬂ@&hﬁﬂﬁﬂe@oﬁ&ﬂ%rh%g%néhﬂ&%wﬂﬂgb&ﬂﬁhﬁk&jak | east
one ring is an aromatic ring. For exanple O-aryl™ groups include
phenyl , indenyl, 2, 3- d?¥PaFted RdBRFH2(ndanyl ), 1-naphthyl, 302-naphthyl or
1, 2,3, 4- tetrahydronaphthyl 14 Unless ot herw se particularised t he
tern1 "Cat-aryl - wher ei n c and d are integers refers to a
Cat-aryl group thgf |sthé|5r6e@?31 T'”%%Véffn?o a straight or branched
Cc_d_al kyl group. For anpl e "C640-aryl -Cl_4-al kyl "groups incl ude

phenyl net hyl (i.e.,£2§f2y|) and phenyl et hyl . 5Unl ess ot herw se
particul ari sed the,- m "het eroaryl - Cat-al kyl" wherein a and b are

i ntegers denotes a héteroaryl ring as defined above that is directly
linked tojq straight oespt.eﬁa&%hsg.t&@aaﬁ5.wergﬁ%taﬁd%@re% FEDBRNGked T 00N
atom of said ring. For exanples "heteroaryl 4-al kyl ™ groups 1 nclude
2-(pyridin-2-yl)- ethyl“@ﬁﬁx%jﬁ”hecﬁwéﬂlazol 5-yl methyl . 10Unl ess ot herwi se
specified in the context in which it occurs, the term"substituted" as

applied to any nnlety her ei ed with up to four conpatible
substituents, eacKiof %ﬁﬁ@ﬁﬂﬁgg Ehdgﬁiéb y be, for exanple,

(Gi - Co)al kxéll cgs )CI |EG|) a»Jvrk%am va EWTH @%@MﬂaIWMbQKMé@bh@@DMMHyI nﬁ‘%l’\ﬁl@l@tc{?

mer capt o a y a t hi n includin uor o,
brono and”chl or o), '§¥Fﬁ|%.Pr§éFWVF8‘Wﬁ“$F éngg%% h?QYo Ttrile
(-CN), oxo, -COCH, C@J@Ad -CORA, - SOZRA, CO\IHZ - SOZNHZ - CONHRA,

- SO2NHRA, - CONRARB, ﬁg%g%g%@dfrggz - NHRA, - NRARB, -000NH2, - OCONHRA

- OOONRARB, - NHCORA, N COORA, -NHSOQ20RA, - NRBS020H, - NRBSO2CRA,
- NHCONH2, - N RACONH2, - NHCONHRB, - NRACONHRB, - NHCONRARB. or - NRACONRARB
wherein RA and RB 20 are independently a (Cl-C6)al kyl, (C3-0C6)

cycl oal kyl , phenyl or nonocyclic heteroaryl having 5 or 6 ring atons, or
RA and RB when attached to the sane nitrogen atomforma cyclic am no
group(for exanple norpholino, piperidinyl, piperazinyl, or
tetrahydropyrrolyl). An "optional substituent"” may be one of the foregoing
substituent groups. 25Conpounds of the invention nay exist in one or nore
geonetrical, optical, enantiomeric, diastereoneric and tautomneric forns,
including but not limted to cis-and trans-forns, E- and Z-fornms, R, S
and neso-forns, keto-, and enol-forms. Unless otherw se stated a reference
to a particular conmpound includes all such isoneric forns, including
racem ¢ and ot her m xtures thereof. Where appropriate 30such isoners can
be separated fromtheir m xtures by the appllcatlon or adaptation of known
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25 or "the present conpounds", and the |like, includes reference to salts,
hydr at es, and sol vates of such conpounds. The term 'solvate' is used
herein to describe a nol ecul ar conpl ex conprising the conmpound of the

i nvention @ad,B15484 Chionetric anount of one or nore phanEdepisheal |y
accept abl e sol vent nol ecul es, for exanple, ethanol. The term ' hydrate is
enpl oyed when said solvent is water. 30Individual conpounds of the
invention may exi st in an anorphous form and/ or several polynorphic forns
and may be obtained in different crystal habits. 16 Any reference herein,
including the clains herein, to "corrpounc& vvith whi ch the invention is
concerned" or “genpounds of, the invention" or the present conpounds”, and
the Iike, includes reference tN.the ebnpgunds]i Brespectiv "\Qf anor phous or
pol ynor phi ¢ for MR'8Some conp ynds of the inv N ,on, havi-igha nitrogen atom
in an aromatic ring, may form N-oxides, and theﬂl nvention |ic| udes
conpounds of the inventjon. i ehLt

conmpounds of the |nven'fvlh%rﬁ'n ﬂ?ﬁtﬁghh (azugld- %)aﬁ!t% 'R;O%@garﬂ?nw felect(,ad mr)l gfe}lr‘i ng in
m nd t hat the corrpoundalk)prmf@ﬁcmbtopyhamhaofrvﬂilcmcm oakyheorgtytlopfopylesingt han
10600. The group X and f v LSql nde

sel ected froma direct® g%l!y SL@(%EBU% WE%F@@?’B-'#%Gi%b%'t%é@?sng‘%ggeg@%% fo
exanpl e - (OH2) p-, - ( CHEHgr from (l@MeEREER) plkoxy PICHCH20H20H3) p,

- (CHCH(CH3) 2) p- CH - NH,
-(N( CHS§ , -?\I( 6‘220435 Gﬁ%%?{?%_g%_@er ‘g’iNEE[miiéz mo)m f"N&mﬂgﬁl %ﬂzﬁéﬁed in
either orientation, -(OFRCHRSY- membereéxaefyloéydlq A Chitgged |ff0m aziridige.i s

i ndependent |y sel ect edaicertlel% aarﬁ)‘ ﬁﬁ@:dlh@@gch bpwhlch %drlﬁgh{(d%)ly subsBiufl- -
C(H(OH) -, -(CHR6)p- or, In either orjentation, , Wherein, for

exanpl e, each of -N( Reyith Ong HRYP SUOSHIFA1S. InegRet 59'%‘*‘%5’25@“ flv a6k group
X above. @#pIn an enbod@ppquo f the invention X is independently sel ected

f 0(0 - th t t - (CH2CHR®) - .

I Log]n al(t)er natl ve %?%BH“%% °)6m“|f“h® ?Qﬂyglrﬂ‘?grﬁe%r%}ia?‘? I onn Q%t?fysaété-l )ect ed
from tO'E' - S—espa&g%bharmeéélgi$ally &éddpfabld) salts; (l\a:ﬂfe)st > 8-h(y@rhtesl @ol@aﬁehlfdnrcri) <
orrentatli on, - " - . e rou 1S el . (an X n ato or
Ch Sul Fur i G R et ATk SHl fehfortona hereinn & s RARE B R Ry,
R8 R9, and RlﬁompoundsASthéeﬁ(ram&oh”atmompurﬁthh wWRech the inventlds, is BOnceamd”, R16 ar e
each '”dePﬁe”d%&%pé’un Fi%trﬁ@ 'Oe{PdHne %ﬁc%}j@’éaﬁ%%&é@ uﬁecﬁ Pé'a:rso‘?vtape%"

n- propyl, 1so-pro
cycl opropyl Emuidaohfamhpmfofmftmn@])uﬂdsal kyl or cycl opropyl bei ng optionally

substitut ed i th e B B SSUPdTHER b BPSRARRS  oELES 8 poh? 11 o

fluoro, and 01-4 such as net I SO- propoxy,
nbut oxy, /so-meleess, weight, buisorieferalet mﬂlnébmﬂbxgenerah mncnélnbo@ﬁ W@q’-‘l@mdf t he

i nvention Rl dhénmrg [ a8e, 'ﬂ%t%%bhﬁémfs'wﬁl %ﬂieﬁclh.gﬁmenl?&r} id Borfekrrbadl Kyl

The group Ft5 5As ove I's a nonocyclic aromatic or
non- ar onedl ¢ PRHESEYR Mplecear weighip 8ERIPE tP"f‘rh@}/Ohaw ng 5 or 6 ring atons

such as phenyl, p%édﬁb’mpo@hd&%ﬂ men@wernwhr&éeantagah@@zahﬂe PARK 3R 1oﬂe
i m dazol one optlonall fused to a aron‘%}lc or nan-arona

monocycl i c calls&Rigel 'P@”Bﬁheh%ff)%‘i‘ BRRFC 5%8 "}Vﬁﬂtfj)”%% esdhesprei CGF"pBWq ‘Hyl to
form a I5 S, Ghéinvénthn n@fg]eﬁre@tnli)ér@)tf}br B the ﬂ@p@ryiﬁdrﬁdﬂa_cﬁju@??lﬁﬁl mﬁurfafnpert]t i with
monocyclic or bicyclic rin i.s optiana substjituted w
one m);re subscﬁ ci??é‘ﬁ? éé‘é’?‘f’dg?ﬁqnﬁiggg%g %Q&C?Wdﬁ%ﬁapgbe@#t%ﬁ'w s fluoro
or hClhl 05({254hydr OX)E,xamplaSlot dii\lel%se@ pr @?ﬂ;tlpﬂﬁlgmelahdeybsmuslhe &Sthﬁﬁédmyhon afr

t : : .
?ndgpendeﬁt I ?@ﬁ@?&%dfw g'#‘gg;’ﬁraﬁ"r’{%‘“@li“ h\ %yﬁrtes\%ﬁg @ Eﬂ&?nzﬁngyl
residue i s opbfianmadtby ﬁmb@‘aeasm @aluding hpsorirsisoandniteh efits ois; tairth ey pain and
151 ndependent |y Seh Rl ahQahs b 8Tk, BSA! A aBshc s ALK Biokrate,

melanoma and glioblastoma, and pancreatitis.



or R7A and R75, together with the nitrogen atomto which they are
bound, forma 4- to 7-nenbered saturated heterocyclic ring, optionally
substituted with one or nore substituents independently selected from

fluorine, QpHopraphess 01 4-al kyl, fluoro- 2 001_4-al kyl geglckludepi#oxy; The
group B As defined above, B is selected from NRm *ANRLRS."NyNH, NH

*..-"NIH2) 1, *N* 1:1R9 25wherein R7, F18,RO and Fil are |ndependently
selected fromH, or Cl-4 alkyl such as nethyl, ethyl, n-propyl,
i so-propyl, n-butyl, iso-butyl, and sec-butyl, or cyclopropyl, and each of

which 01-4 al kyl or cyclopropyl being optdonally substituted with one or
nore substituents RALRGRANRM \Ivfx‘n ﬁﬁuhﬁ%eeﬂvérﬁlemsfédﬁeérﬂed ﬁﬁ%%%s@&'%r%@m

and 01-4 18 al koxy such as met hoxy, ethoxy, n-propoxy, i So-propoxy,
n- but oxy, i soleSHElgRYPf Pé@@tﬁ‘tﬁd&tﬁ;ﬂ %ﬁi‘tl'% 8x vive gt Huyo. or R7 and R8

together with the |pighé agsitt aﬁtﬂmﬁv@nm R dohPBuRisef Hdirdhasch may Bb@se”"d S

menber ed heterocycl icr sel ected from aziridine, azetidine,
pyrrolidine cI”Irerira&l}Pfi G HEPRGOYIRN FHalheyreaipent ol Fengitigns H”@W&”Ebr nor e

sCterftl Ittlienss nnnﬁﬁmrtdﬁtrstﬁ&w a%ﬂn?é‘sil@él infl@fnkdiohOlahd ﬁﬂﬁ@ﬁ&to@n%@wﬁab tsesand

at al koxy such as net hox ro , Nn- but oxy,

/ so- but oxy, sBEUHNG BRY1Agk ?B@f%a”ﬂ Saoaﬁi/%%i g( p‘f%@é}g @ACLHBbdi ment

of the i nvent ihetbredst, cald, @&tramﬁ paddlead) (l@ps etk ymalehdad &l dliopestbinaCl- 4
each of which Cl-4 al kyl, or cycl opropyl being

al kyl, or cyc
optional I y suﬁ'%(f ’ﬁygﬁtsw th one or nore substituents independently
sel ected from fl udn (anolaendas(bbelomeanhmmyn provides lammethed fmerthepwmremﬂqrthe

M cn t ne!Bond T BainaSe RRE ERTRS RS AR st RSB RIe B Sln ver
nore prefer abdlyeashelnrerffaglveamunlsoflag:ompalurd:l of thesinggatibronal | y substituted with

one more substi tugntadiadanpadent be pebAheflold RTbI S % AdRbi Such

as nmethyl, ethyl, npropy SO- pr opy sSec butyl
Cl4- al koxy suedmpesiting chopising @ mi-‘@ns;d aﬁﬂwmgwyany gbthprmmndmg glaitpat oxy,

/ so- but oxy, se§§lﬁgmwor@w s bné?hhaeeix.calfyla%gép@ab@&rﬁé g%dférl’%& i,

fl uor onet hyl , | uor onret | uor oet h or oet hyl ,
and fluor & Cl_4- alTkex9pmen Sé’étﬂerm"femﬁﬂ’ﬁﬁé Hadpinigieiecin a vatiety of dosage

trifluoroet hopyms | Thaflah&E EarP b8 f@rirfdeatpslly MRR loxhhg e TAdLEES, céﬁ&leg; CH2)t B
is selected from any of which bejng optjonally substituted, d wherein
t he bond nar kEgEes,;lgzerges, aqueous or oily suspensions, dispersible powders or granuies
The compounds can be administered in a sublingual formulation, for example a
buccal formulation. The compounds of the invention may also be administered
20  parenterally, whether subcutaneously, intravenously, intramuscularly, intrasternally,
transdermally, by inhalation, intranasally, or by infusion techniques. The
compounds may also be administered as suppositories. The compounds may also
be administered topically. Thus, the compounds of the invention are administered
orally, or by inhalation, topically, or intranasally. In a preferred embodiment, the
25 compounds of the invention are administered orally and more preferably, the
compounds of the invention are administered as a tablet or capsule. In the latter
connection, administration of the compounds in a hard gelatine capsule form, or in
one of the many sustained release formulations known in the art will often be
preferred. In an alternative preferred embodiment the compounds of the invention

30  are administered as a topical treatment.



connected to the CH2 of the rest of the nolecule, and R7, R9, RO and R19
are as previously defined. Yet nore preferably, the phenyl ring is
substituted with one or 5nore fluoro substituents. In a presently
preferred @R § the radical -(Wv(CH2)t B has v = an
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emulsions may contain as carrier, for example a natural gum, agar, sodium alginate,
pectin, methylcellulose, carboxymethylcellulose, or polyvinyl alcohol. The
suspension or solutions for intramuscular injections may contain, together with the
active compound, a pharmaceutically acceptable carrier, e.g. sterile water, olive oil,
ethyl oleate, glycols, e.g. propylene glycol, and if desired, a suitable amount of
25  lidocaine hydrochloride.
Since the compounds of the invention are preferably administered orally, the
present invention further provides a pharmaceutical composition containing a
compound of the invention or a pharmaceutically acceptable salt thereof, as defined
above, and a pharmaceutically acceptable carrier in the form of a capsule or tablet.
30 Alternatively, the compounds of the invention are preferable administered
topically. The compounds may be formulated in any form suitable for topical
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20 Where elements present in the compounds of the invention exist as different
isotopes, for example carbon (C'® and C') nitrogen (N and N'*) and hydrogen (H'
and H? i.e. deuterium), such compounds form part of the invention irrespective of
the isotopic form of the efement present in the compound. In particular, where a
compound of the invention has a hydrogen atom in any position, that hydrogen may
25  be replaced by deuterium. It is known in the art that deuterium substitution can
increase the metabolic stability of biologically active molecules.

The term “Can-alkyl” wherein a and b are integers denotes a straight or
branched alkyl group having from a to b carbon atoms. For example “Cy.4-alkyl”
includes methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-buty!, sec-butyl and tert-butyl

30 and “Cye-alkyl” includes the foregoing and straight- and branched-chain pentyl and
hexyl.



N-[ (2- Am no- 1H 1, 3- benzodi azol - 6- yOret hyl | - 4- benzyl pi peri di ne- 1-
carboxam de; 2,2,2-Trifluoroaceticacid; 4-benzyl - N- R4-
car bam m dam dophenyOnet hyl i pi peri di ne- 1- car boxam de;
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Synt hesi s The conpounds of fornula (1) above may be prepareci by, or

I n anal ogy wth, conventional nethods. The preparation of internedi ates
and conpounds according to the exanples of the present invention nmay in
particular be illustrated by, but not 15limted to, the foll ow ng Schenes.
Scheme 1. Ceneral synthetic route for pregaration of conpounds of formula
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yor branched Cab alkyl group substituted by one or more fluorine atoms. For

example fluoro-Cq.4-alkyl includes fluoromethyi, trifluoromethyl, 2-fluoroethyl and
2,2, 2-trifluoroethyl.

5 The term “Cap-alkoxy” wherein a and b are integers refers to a straight or
branched Cap-alkyl group which is attached to the remainder of the molecule
through an oxygen atom. For example Ci4-alkoxy includes methoxy, ethoxy, n-
propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy and tert-butoxy.

The term “fluoro-Cap-alkoxy" wherein a and b are integers denotes a fluoro-

10 Cap-alkyl group which is attached to the remainder of the molecule through an
oxygen atom. For example “flucro-Cy.4-alkoxy” groups include trifluoromethoxy and
2,2,2-trifluoroethoxy.

The term "C,p-alkoxy-Ce q-alkyl” wherein a, b, ¢ and d are integers denotes a
straight or branched alkoxy group having from a to b carbon atoms connected to a

15  straight or branched alkyl group having from c to d carbon atoms. For example “C..
salkoxy-Ci4-alkyl” includes methoxymethyl, methoxyethyl, ethoxyethyl, iso-
propoxyethyl, n-butoxyethyl and ferf-butcxyethyl.

The term fluoro-Cap-alkoxy-Ceg-alkyl wherein a, b, ¢ and d are integers
denotes a Can-alkoxy-Ceg-alkyl group substituted by one or more fluorine atoms.

20 For example “fluoro-Cy4-alkoxy-Cis-alkyl” includes trifluoromethoxymethyl and
triffucromethoxyethyl.

The term “C,p-cycloalkyl” wherein a and b are integers denotes a saturated
monocyclic hydrocarbon ring having from a to b carbon atoms. For examples “Cas-
cycloalkyl” includes cyclopropyl, cyclobutyl and cyclopentyt.

25 The term “Cap-cycloalkyl-C.g-alkyl” wherein a, b, ¢ and d are integers
denotes a saturated monocyclic hydrocarbon ring having from a to b carbon atoms
connected to a straight or branched alkyl group having from ¢ to d carbon atoms.
For example “Css-cycloalkyl-Cis-alkyl” includes cyclopropylmethyl and
cyclobutylmethyl.

30 As used herein the term "carbocyclic” refers to a mono-, bi- or tricyclic radical
having up to 16 ring atoms, all of which are carbon, and includes aryl and cycloalkyl.



wherein, RI* is either RlL or a functional group that can be readily
converted in to RL. 20The conpounds of Fornula (1) above may be prepared
by the condensation of the appropriate primary am ne, NH(R2) CH2ZR1* with

(a) activayptop@ass (b) WO 2012/ 101453PCT/ GB2012/ 0503dlagaiAdsbrss or (c)
carboxylic acids using standard procedures. Al of these alternatives are

exenplified in the experinental section below The follow ng abbreviations
have been used: AcOH Acetic acid ag aqueous Boo tert-Butyl oxycarbonyl BSA

Bovi ne serum al bumi n CDI Carbonyl diim dazole DBU

1, 8- Di azabi cycl oundec- 7-ene DCM Di chl or omet hane DI AD Di i sopr opyl

R e o o R YR Rl Bt Ty O o ot g
denotes a saturated, monocyclic ring having from 4 to 7 ring atoms with at least one
heteroatom such as O, N, or S, and the remaining ring atoms are carbon.
Examples of heterocyclic rings include piperidinyl, tetrahydropyranyl,

5 tetrahydrofuranyl, oxetanyl, azetidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl,
dioxanyl, piperazinyl and homopiperazinyl. When present, the sulfur atom may be
in an oxidized form (i.e., S=O or O=5=0}. Exemplary heterocyclic groups
containing sulfur in oxidized form are 1,1-dioxido-thiomorpholiny! and 1,1-dioxido-
isothiazolidinyl.

10 Unless otherwise particularised the term "heterocyclyl-C,p-alkyl” wherein a
and b are integers denotes a heterocyclic ring as defined above that is directly
attached to a straight or branched C,-alkyl group via a carbon or nitrogen atom of
said ring. For example “heterocyclyl-C.s-alkyl” groups include piperidin-1-ylmethyl,
piperidin-4-ylmethyl and morpholin-4-ylmethyl.

15 Unless otherwise particularised the term “heteroaryl” denotes a monocyclic
or fused bicyclic heteroaromatic ring system comprising 5 to 10 ring atoms in which
one or more of the ring atoms are other than carbon, such as nitrogen, sulphur or
oxygen. Only one ring need be aromatic and said heteroaryl moiety can be linked
to the remainder of the molecule via a carbon or nitrogen atom in any ring.

20  Examples of heteroaryl groups include furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl,
imidazolyl, thiazolyl, isothiazolyl, pyridinyt, pyrimidinyl, tetrazolyl, quinazolinyl,
indolyl, indolinyl, isoindolyl, isoindolinyl, pyrazolyl, pyridazinyl, pyrazinyl, quinoliny!,
quinoxalinyl, oxadiazolyl, thiadiazolyl, benzofuranyl, 2,3-dihydrobenzofuranyt, 1,3-
benzodioxolyl, 1,4-benzodioxinyl, benzothiazolyl, benzimidazolyi,

25 azabenzimidazole, benzotriazolyl and chromanyl.

Unless otherwise particularised the term “C,u-aryl” wherein a and b are
integers denotes a monocyclic or fused bicyclic hydrocarbon ring system comprising
a to b ring atoms and wherein at least one ring is an aromatic ring. For example
“Ce-1o-aryl” groups include phenyl, indenyl, 2,3-dihydroindenyl {indanyl}, 1-naphthyl,
30  2-naphthyl or 1,2,3,4-tetrahydronaphthyl.
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Unless otherwise particularised the term “C,y-aryl-C.q-alkyl” wherein a, b, ¢
and d are integers refers to a Cap-aryl group that is directly linked to a straight or
branched Ccqalkyl group. For example “Cesig-aryl-Ciq-alkyl’groups include
phenylmethyl (i.e., benzyl) and phenylethyl.

5 Unless otherwise particularised the term “heteroaryl-Cay-alkyl” wherein a
and b are integers denotes a heteroaryl ring as defined above that is directly linked
to a straight or branched C,.alky! group via a carbon or nitrogen atom of said ring.
For examples “heteroaryi-Cy.4-alkyl” groups include 2-{pyridin-2-yl)-ethyl and 1,2,4-
oxadiazol-5-ylmethy!.

10 Unless otherwise specified in the context in which it occurs, the term
"substituted" as applied to any moiety herein means substituted with up to four
compatible substituents, each of which independently may be, for example,
(Ci-Ce)alkyl, (Ci-Ce)alkoxy, hydroxy, hydroxy(C,i-Ce)alkyl, mercapto, mercapto
(Ci-Ce)alkyl, (C4-Ce)alkylthio, phenyl, halo (including fluoro, bromo and chloro),

15 trifluoromethyl, trifluoromethoxy, nitro, nitrife (-CN}), oxo, -COOH, -COOR?, -COR?, -
SO:R", -CONHa, -SO:NH,, -CONHR?, -SONHR", -CONR"R®, -SO,NR"RE, -NH,,
-NHR" -NR*R®, -OCONH,, -OCONHR", -OCONR*R®, -NHCOR", -NHCOORA,
-NRECOOR?, -NHSO,0R", -NR?SO,0H, -NR®SO,0R*, -NHCONH,, -NR*CONH,
-NHCONHR® -NR*CONHR®, -NHCONR*R® or -NR*"CONR”RE wherein R* and R®

20  are independently a (C,-Ce)alkyl, (C3-Cs) cycloalkyl, phenyl or monocyclic heteroaryl
having 5 or 6 ring atoms, or R* and R® when attached to the same nitrogen atom
form a cyclic amino group(for example morpholino, piperidinyl, piperazinyl, or
tetrahydropyrrolyl).  An “optional substituent” may be one of the foregoing
substituent groups.

25 Compounds of the invention may exist in one or more geometrical, optical,
enantiomeric, diastereomeric and tautomeric forms, including but not limited to cis-
and trans-forms, E- and Z-forms, A-, S and mesg-forms, keto-, and enol-forms.
Unless otherwise stated a reference to a particular compound includes all such
isomeric forms, including racemic and other mixtures thereof. Where appropriate

30  such isomers can be separated from their mixtures by the application or adaptation
of known methods (e.g. chromatographic techniques and recrystallisation
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EXAMPLES AND | NTERVEDI ATE COVPOUNDS Experinental Methods Al reagents were
comercial grade and were used as received w thout
15

techniques). Where appropriate such isomers may be prepared by the application

of adaptation of known methods (e.g. asymmetric synthesis).
As used herein the term “salt” includes base addition, acid addition and
ammonium salts. As briefly mentioned above compounds of the invention which
5 are acidic can form salts, including pharmaceutically acceptable salts, with bases
such as alkali metal hydroxides, e.g. sodium and potassium hydroxides; alkaline
earth metal hydroxides e.g. calcium, barium and magnesium hydroxides; with
organic bases e.g. N-methyl-D-glucamine, choline tris(hydroxymethyl)amino-
methane, L-arginine, L-lysine, N-ethyl piperidine, dibenzylamine and the like. Those
10 compounds of the invention which are basic can form salts, including
pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic acids
such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or phosphoric
acid and the like, and with organic acids e.g. with acetic, trifluoroacetic, tartaric,
succinic, fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-
15 toluenesulphonic, benzoic, benzenesulfonic, glutamic, lactic, and mandelic acids
and the like. Those compounds (l) which have a basic nitrogen can also form
quaternary ammonium salts with a pharmaceutically acceptable counter-ion such as
chloride, bromide, acetate, formate, p-toluenesulfonate, succinate, hemi-succinate,
naphthalene-bis sulfonate, methanesulfonate, trifluoroacetate, xinafoate, and the
20 like. For a review on salts, see Handbook of Pharmaceutical Salts: Properties,
Selection. and Use by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).
It is expected that compounds of the invention may be prepared in the form

of hydrates, and solvates. Any reference herein, including the claims herein, to
“compounds with which the invention is concerned” or “compounds of the invention”

25  or “the present compounds”, and the like, includes reference to salts, hydrates, and
solvates of such compounds. The term ‘solvate’ is used herein to describe a
molecular complex comprising the compound of the invention and a stoichiometric
amount of one or more pharmaceutically acceptable solvent molecules, for
example, ethanol. The term ‘hydrate’ is employed when said solvent is water.

30 Individual compounds of the invention may exist in an amorphous form

and/or several polymorphic forms and may be obtained in different crystal habits.
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N ({44( met hyIPARETRA %PW?VH%@Q | met hypcarbamate HNI 10 NHBoc
The groups R, R® R’, R® R®, and R™®

As defined above, R% R® R’, R%, R% and R'™ are each independently

selected from H, Cy-4 alkyl such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-

30 butyl, and sec-butyl, or cyclopropyl, and each of which Cy-4 alkyl or cyclopropyl
being optionally substituted with one or more substituents independently selected



Met hanesul fonyl chloride (171 pL, 2.21 mol) was dissolved in DCM (15 nl)
and cooled to OC. A solution of tert-butyl N{[4-
(hydr oxynet hyl ) phenyl ] net hyl } car bamate (500 ng, 2.11 nmol) and Et 3N (316

pL, 2.21 n¥a)d01d40186M (5 nlL) was added, the reaction mpgtiBe1Wesstirred
for 2 h and 15 added drop-wise to a solution of 2.0 Mnethylamne in THF

(50 nm.). The reaction mxture was stirred for 18 h, poured into 1 M aq
Na2003 (100 nL) and extracted with DCM (3 x 100 nlL). The conbi ned organic
fractions were dried (MgSO4) and concentrated in vacuo to give the crude
title conpound as a yellow oil (607 ng) which was used w thout further

purification. pMpiordWnktd,- B8kexyEBcr adetRodyMethoxy? ®-gr APBxy
4-Benzyl-1-(1, b im dazol - 1-yl car boryl ) pi per i di ngxyz d%@’é@g le)ﬂrrms

nol ) was di s&EIedST PPth%@éomnda%a Uy e %’be'@ d'@e'ﬁé}ﬁi KA iBYPEPR di ne

(25.1 n, 143 pthiehydregsn. addaaditgnstivielenboamsdnt BIP iTX] skg was 25 stirred for
2 h. DCM (ZOOJITL) Wa%added and the reaction m xture was washed with 10%

aqg citric aci 0 nmL), sat aq NaHCO3 (250 nml) and water (250 ni),
27 dried (MJSO4) anddéfm@dabémﬁusawmcmﬁamné Br MRCAUOMEIT c@.irbb%yénb%rtitle

d | | I 49 i d t t h
oo i1 cat on hieigerlsuina, fRG0 s s o Es sk PR AT g e
54- Phenyl - 1- (ﬂ)H-rolmmnﬁwmdaleJmudazalrrbolrrydiazpioperbdnonally fused to aTmomd tlomatiompound
645 , 819
B phensi - pi &P”?;%Ffﬂﬁa? Eﬂa%&?l'& o / Iﬁéﬁ.@%’%%@'f‘c TGt A RRe o 6o f .
LCVS: ES 256. By orfrOa BT ERIVED| &TE=6 lcyc ic ring system, such as which monocyclic
1-(4-B ° 0 T Codi d
i or e A0 1 55 oRvei NG RIRENE Lato iRy Bosibddy Wb B8 Spard sl oY,
(20.7 i, 333|n¢ﬁmr)dem§eéa¢w@drorfr og@mhaﬂflmr&pmféormdwwqye@b fivmo, 18 h
and the 15 pregl Rl ﬁagmeltrﬁﬁ:to?gth%c Fksapannardrnastah W L1 £ 20 (2

x 100 ni) toglve the % e conpound as a'pale yellow solid
whi ch was used wi tfhoufR'T et Bagh rmfpmndéaﬂw é‘?iECtP;@VBm PrAregen arbdC1Egky284. 2

[ Mr. | NTERVERLAER Znylam&r(rés.ahtersyélm.bﬁ@m Sbstlotdd mﬁr&reb&w&b SivSRbdd -1 Hi

m dazol -3-iu miodid he title coml%oun ng, crude) was
prepar ed 47 mi INAEPSCERY solsstafemuueriae. Nysiony andCer- ﬁ'ﬁ@ﬁyate 5 i nstead of
Internediate 4 as a white solid. LCMs: ES" 270 6 [ M\+. 28 | NTERMEDI ATE 8

T KL 4 Br ononat iy B8 T e Hbae FirPRe 8000 HEh S g B 3
di-tert-butyl 4- to 7- membered saturated heterocyclic ring, optionally substituted with one or
more substituents independently selected from fluorine, hydroxyl, C,.4-alkyl, fluoro-
20 Ci4-alkyl and Cy4-alkoxy;
The group B
As defined above, B is selected from:

NR' H N
_N.__NH e 3 N
*JLNR7R8 * Y 2 NHE tJI\‘;‘B /u\’>
9

25  wherein R7, R®,R? and R™ are independently selected from H, or Cy-4 alkyl such as
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, and sec-butyl, or cyclopropyl,
and each of which Cs-4 alkyl or cyclopropyl being optionally substituted with one or
more substituents independently selected from fluoro, chloro and bromo, and Ci-4



5 i m nodi carboxyl ate (507 ng, 2.34 mmol) were dissolved in THF and cool ed
to OC. NaH (93.6 ng, 60%dispersion in mneral oil, 2.34 mmol) was added
portion-w se and the reaction mxture stirred at OV for 2 h. The reaction
m xture Wasyo%dyeaefassl Wi th sat ag NHACL (10 nlL) and extpagé&giiMshiy Et OAc (2
x 20 mL). The conbi ned organic fractions were washed wth brine (30 ni)
and concentrated in vacuo. The 10 residue was dissolved in Et20 (10 ),
filtered and concentrated in vacuo. The residue was dissolved in DCM (10
m.) and TFA (2.5 nL) was added. The reaction m xture was stirred for 1 h
and the solvents were renoved in vacuo tdsgive the crude title conpound as
a yellow oil t f + 151.4
o e INTERI\/E%FX%& HiRBdxM Yt n-brpbRE isoRiEddky CRbdeNY, isbe¥Bixy, Eec:

2-{[ 4- (1H | mi @ and--blRshy | i net hy1} - 2, 3- di hydr o- 1Hi soi ndol e- 1, 3- di one

[ 4- (1H 1 nidazol - 2-gylR} ah@nﬂdgembh@mo{he(rﬁ eﬁatonﬂto%|dﬁfﬁé9arerah5mb%nrﬂe (253
ng, 1.72 nmol and trl?ﬁ’ﬁ?% phasphi ne nmol ) were di ssol ved

20 in THF (8 %Py HFEcY H’CV%'P ripg Sﬁ'iergtedlfSPml('tﬁ"”ﬁla%ﬁ_d'”i:%‘é%ﬁ'@)n%s
%ded Flr Op5 Wi §e2h0%E 'whlcHi Birgn @plidiaily eﬁﬁ)tslrl]tﬂlédrfw}ﬂg U \WASmdid ][sw&diltu;eﬁfs 2| h.

e solvents were re vacoan t he resi due i ed by colum
chr omat ogr aphmgepﬁﬂgergo %ﬁl?la F%rgoF\)%ra g ?rﬁﬁ’ca’ﬁé ﬁf_ koot ASed and
t he preci pit ahethoms ethoky, egiresbxpyisd-ptdpoay, incbutdxg, rgd}bsetoi)heectxbmtb:e/ aranpeund

(174 nyg, 40%&ﬁsawh|te solid. 25 LCMS: ES + 304.5 [M\+. WO
2012/ 101453PCH"G¥2012/ 050177 29 | NTERVEDI ATE 10

[ 4- (1H | ni dazol - 24y Gplpeasghilymetdiaremirembodipient of itee invediicnt (R 0agd 79 am, 0. 57
I h ' 55%
L) el SO SEoh EOREA ( aRY UL RERAB YIS S G2, Ty 7570 30

h. The sol verrs cywempopyknipsiegl dmiovalyusubsiithiechewithr aadacor dingrsolsuledituentsEt 0AC
(20 nL), soni €, n re renoved in vacua to

gi ve the titllgéécp%ﬂ%%ﬂggélgégghgrg ﬂlugllv%/ oﬁcfb EIE %s used wit hout further
purification. LCUsangtRerpregentiy r:[rwﬁqred EmbpmeNVEBI rgpECoMprising Z and Y s

1H- 1, 3- Bnzodi @fRledGrom-met hanol 1H-Benzi m dazol e- 5- car boxylic
acid (5.00 g, 30,8 mol ) was d| ssol ved in THF (100 nL) and cooled to OC
Li thium al um nd hydri ﬁe\ .0 mMzu2.4 Min 15 THF, 120 mmol ) was added
drop-w se and t\gl\/::\eactlo mxture ’ﬁtlrred oom &@npetature for 4
d. The reaction WXture wa ol ed t ~ qu cauti etisty>with 1 M aq
NaOH, filiered and the solvents were rem)ved i npvacua. The residue was

purified By col urm chronat ography to %I ve the title conpound (872 ng, 19%
as a yel | ow diwhichdfgsbongddnaried cennegty (© the carRaErivEpFpeny group. Yet more

1H 1, 3- Benzogjraféfdb otre! iRt BaRREingez dnat\enmgt@taﬂy Ldbdiitl Wilh ofte GforgTO! )
was d| ssol ve and DBU (745

n . TH
ng, 4.89 nmmolS mv%‘t%@é%%"h%ﬁ'yt%gcwgdm gﬁ‘?’%&%“l"’}"?ybﬂ‘cﬁtas ’B%'E‘H"t% el at ur e
for 4 h. The premttisepropyixhbugyl, W@@bmgm@a@tseabeml i07..akexas@hdagdimkethoed W th

Et 0Ac (50 Th | d.wth | ut
(2 x50 Y S aan BB aon S ATEReh e ol B SIP e ot B e oas
di ssol ved i n flibke-Gilealkil ) suchi @l Hdomalethyl, otifigdrometiry, 2fubrddtfiyh aRdE2,24-08

| d h for 4
0 The r eact 1ot Grbo BRI, R Bueh GE bk B CARE L2 S o ¢

wat er and 5 tthiuosasithoemt s were renoved in vacuo. The residue was purified

by ‘col um Chromﬁ@%@@%éf&% M\ﬁfboﬁtﬁ?entt trie! SciCR "PAYEA,) (B RS eMBhed BéH) 25 2

yel l ow gum LCMVS:



| NTERVEDI ATE 13 2- Am no-1 H 1, 3-benzodi azol e- 6- car boxam de 1-12N 100

3, 4- Di am nobenzoic acid (200 ng, 1.31 mmol) was dissolved in MeOH (5 nl)
and cyanogen brom de (170 ng, 1.64 mol) was added. The reaction m xture
was stirregoh®hidisks the solvents were renoved in vacug@@shoidiRol7esi due
and K2CO3 (180 ng, 1.31 mmol) were dissolved in DM (2.5 nL). The reaction
m xture was 15 stirred for 10 mn and HBTU (740 ng, 1.97 mmol), DI PEA
(0.91 nmL, 5.24 mol) and NH4Cl (140 ngy, 2.62 mol) were added. The
reaction m xture was stirred for 16 h, diluted with EtOAc, filtered and

t he solvents were renoved in vacuo. The r@si due was di ssolved in DCM (20
n), sonicated, anq\,chhe resulting solid was collected by filtration to

give the crude tjitlle conpound 22% ch was used 20w t hout
further purlleRIE‘CIVS E@??? 2 %RL\/EDI ATE 14

6- (Ani nomet hyl )y~ 1, 3- benzodi azol - 2- ami ne I ntermedi ate 13 (0.25 g,
1.42 mmol ) was dissolvedinTHF(Z ) and 25N (AlH4 (1.24 nL, 2.4 Min

THF, 2.98 mmol) fddgd. The on m s heated at reflux for
16 h, quenched v&ﬂm aq Na f| I~gered oug{a celite and the solvents
were renoved i p- oNHThe res was dixs¢fved in DCM (15 nL) and

soni cated and the resulting preci p| tate vvas collected by filtration and
purified by 31 col ur‘r'R]Hchronat ography to give the title conpound (30.0 ny,

13% as a yel | oW bf ovin gum LCVS: ES+ 163 2 [MH t | NTERVEDI ATE 15
1H 1, 2, 3-Benzotri azol e- 6- car boxam de H2N

1H 1, 2, 3- BenZBYr pla¥Bick- @'%P%’WW éu%%%e"(%@ fgerels. the kang) yaksd “HSTU
(1.87 g, 4. 9%onAdidd weme @HZS@ﬂ)lhésttldl thVidebulLindBRY RIRY &@dRI0Le R M n.

NHACI 330 , dded d
NG (330 e 2R L) B0 A s nd 2 JLTRLY e sy added an

vacuo and & hends@sludue,uﬁﬁnm,trl tiurat ed fromMOH / DCM (1:4) to give the

[H] . T NTERVED! KTePrgoThy 4730 BanoBitier b8 ey r M phRbra v - 5%

151 nt er nedi atW idan (c)ﬁ:Mahsgsutiititﬁ&dmmhyl ona:gndijl sisp| RPeteratsly WHES a(rEopﬂbhallyLl Al H4

Foi Pux for  16-ReRRk BT ARECR Yl BEREHH Me A, e i S ROER™

filtered thrdirdgofte netstlea‘mdﬂq?jamjlé arectohyectes! tathe Whing fred pgraaphygdnengi ve t he
crude tit conpo ich was used w t hout
further pﬂudral ficat ?’HS%yéthrg?reﬁ%n@J?% ﬁ‘/l—'f%gl%t%d VEDI ATE 17 Gener al

Procedue A Tert-butyl N R4-{[(4-benzyl piperidin-1-
Acar bonyl am noi met Qyle} phenyl ) met hyl | car bamat e

N
w0 w, [ Ow
. N 3 o
*

% RQ

e oY D~
*” NH ) he ) Re

each of which being optionally substituted, and wherein the bond marked* is

connected to the CH, of the rest of the molecule, and R’, R®, R® and R" are as
15 previously defined. Yet more preferably, the phenyl ring is substituted with one or
more fluoro substituents, preferably one or two or three fluoro substituents.
In a particularly preferred embodiment R is H.



25 NHBoc 32 CD! (210 ng, 1.30 nmmol) was dissolved in DCM (5 nL)
and cooled to OC. A solution of tert-butyl
N-{[ 4- (am nonet hyl ) phenyl i net hyl | car bamate (300 ng, 1.27 nmol) and DI PEA

(0.23 nL, WoX3i2Me@sy in DCM (5 nl) was added and the rpgagtpaiz b ure was
warnmed to roomtenperature over 18 h. A solution of 4-benzyl 5 piperidine

(0.22 m., 1.25 mmol) and DIPEA (0.23 nL, 1.33 nmol) in DCM (5 nlL) was
added and the reaction m xture was stirred for 65 h, diluted with DCM
(10nm.), washed with 1 Maq Na2CO3 (2 x 25 nL), dried (MgSH) and
concentrated in vacuo. The residue was pwl fied by col um chromat ogr aphy

to give the title |ﬁgﬁaﬂ%r[{(§%ﬁ{ggfer%%n%in%t ofif-\hite solid. LOVE
purity 96.3% ES + 438.8 [ M. | NTERVEDI ATES 18-46 | nternedi ates 18-46

were prepared sini'lManRenaivedsgicaiprippietesgdeabodimestd” imabiranethbel ow. Tabl e

1: Pr epar ation of Ih'aty@ff&ﬁﬁ’érfﬁr@feﬁé&erﬁﬂs&iirﬁéﬁtﬁisﬁmoﬂﬁt%thyl. I nt W X-YH
I nternedi ate Nane 1

8 VWD atL el NH
Tert-butyl N-({44( {'ﬂﬂ[‘?tﬁ‘?fr%???&%B’ﬁéﬁﬁ&%‘@ﬁ%’f’ﬂ%eﬁbﬁ*fb@ PrlgFtRd from:
1-yffcarbonyl am no) net hyl | phenyl } net.hyl ) car bamate 19 SGNH MO
Tert-butyl N-({44({4-[(4- yph Ore | ] pi i di
1-yl I car bonyl am no) net hyl ] nyl | Myl Nc# bartaté 2 O1NH
Tert-butyl N-({44({44(3-[({4-1-
yl I car bonyl am no) net hyl ] phenyf f net hyl ) carbamate 21 O01NH
Tert-butyl N-({44({4-[(4-fI L@gnenyffneﬂdwp] pi peri di n-1-

N.

A @ QN,*

wherein the bond marked * connects R® to the rest of the molecule, each of which
being optionally substituted with one more substituents independently selected from
halogen, hydroxy, cyano, nitro, CF3, Cy.s-alkyl such as methyl, ethyi, C,4-alkoxy
such as methoxy, ethoxy, and —-NR™R’®, wherein R™, R™ are each independently
10  selected from hydrogen and C,Cs-alkyl, wherein any alkyl residue is optionally
substituted with one or more substituents independently selected from fluorine,
hydroxyl and C_¢-alkoxy,
or
R™ and R™®, together with the nitrogen atom to which they are bound, form a
15 4- to 7-membered saturated heterocyclic ring, optionally substituted with one or
more substituents independently selected from fluorine, hydroxyl, Cy C4-alkyl, fluoro-
C1.Cs-alkyl and C,.Cy-alkoxy.
Specific examples of compounds according to the invention include:
(4-{[{4-Benzylpiperidin-1-yl)carbonylamino]methyl}phenylmethanaminium
20  chloride;
2,2,2-Trifluoroacetic  acid;  N-{[4-(aminomethyl)  phenyl]methyl}-4-[(4-
methoxyphenyl)methyl] piperidine-1-carboxamide;
2,2,2-Trifluoroacetic  acid;  N-{[4-(aminomethyl)  phenyllmethyl}-4-[(3-
fluorophenyl)methyl] piperidine-1-carboxamide;
25 N-{[4-(Aminomethyl)phenyl]methyl}-4-[(4-fluorophenyl)methyl]piperidine-1-
carboxamide hydrochloride;



yf f car bonyl am no) net hyl ] phenyl | net hyl ) car bamate 22 [11. cNH
Tert-butyl IN {4-4- 4-chloro hen | nmeth Ii tY(R{{{PY )Y 11Deridin-1- P
yf f car bonyl am no) net hyl ] phenyl ) net hyffcarbamate 23 ONH 8 Tert-but I N 4-4-

4-meth | heodo @iy Y({R{R Y PY )Yl Peridin-1- P PCT/GB2012/050177
yl I car bonyl am no) net hyl | phenyf f net hyl ) carbamate 24 0 r NH

Tert-butyl N-{[4-({[4-(pyridin-2-ylnethyl)piperidin-1-

yl ] car bonyl am no} net hyl ) phenyl i met hyl } carbamate WO

2012/ 101453PCT/ GB2012/ 050177 33 IM W X-YH Internediate Nane 25 NH N
Tert-butyl IN Y4-4-ridin-3- !'nmeth Ii {[({§(PyrY )Peridin-1- P

yl'] car bonyl ani nol nep, an)nEH?@éBéH m?&&l&f | }Q@J{[@QﬁﬁﬁFnSm&‘ﬁ IN. - phdtyhhyi)-4-[(4-
Tert-butyl N-{[4- (114- prrl I n-4-yl met hyppi perid YL
chlorophenyl)méthyl] piperidine-1 carboxamlde
2,2,2-Trifluoroacetic  acid;  N-{[4-(aminomethyl)  phenyllmethyl}-4-[(4-
methylphenyl)methyl] piperidine-1-carboxamide
5 N-{[4-(Aminomethyl)phenyl]methyl}-4-(pyridin-2-ylmethyl)piperidine-1-
carboxamide;
N-{[4-{Aminomethyl)phenylimethyl}-4-(pyridin-4-ylmethyl)piperidine-1-
carboxamide;
N-{[4-(Aminomethyl}phenyl]methyl}-4-(4-fluorophenoxy)piperidine-1-
10 carboxamide;
N-{[4-(Aminomethyl)phenyllmethyi}-4-(phenylsulfanyl)piperidine-1-
carboxamide hydrochloride;
N-{[4-(Aminomethyl)phenyl]methyl}-4-[(2-chlorophenyl)amino]piperidine-1-
carboxamide dihydrochloride;
15 2,2,2-Trifluoroacetic  acid;  N-{[4-(aminomethyl)  phenyl]methyl}-4-[(4-
fluorophenyljcarbonyl] piperidine-1-carboxamide;
N-{[4-(Aminomethyl)phenyl]methyl}-4-[(4-fluorophenyl}{hydroxy}methyl]
piperidine-1-carboxamide;
N-{[4-{Aminomethyl)phenylimethyl}-1-[(3-fluorophenyl)methyl]piperidine-4-
20  carboxamide;
N-{[4-(Aminomethyl)phenyl]methyl}-4-benzylpiperazine-1-carboxamide;
N-{{4-(Aminomethyl)phenyl]methyl}-4-[(2-chlorophenyl)methyl]piperazine-1-
carboxamide dihydrochloride;
N-{[4-{Aminomethyl}phenylmethyl}-4-(1,3-benzoxazol-2-yl)piperidine-1-
25  carboxamide;
N-{[4-(Aminomethyl}-3-fluorophenyl]methyl}-4-benzylpiperiding-1-
carboxamide;
4-Benzyl-N-[(4-carbamimidoylphenyl)methyl]piperidine-1-carboxamide;
2,2,2-Trifluoroacetic acid; 4-benzyl-N-{[4-(N,N-
30 dimethylcarbamimidoyl)phenyllmethyl} piperidine-1-carboxamide;
N-[(4-Carbamimidoylphenyl)methyl]-4-(pyridin-4-yimethyl)piperidine- 1-carboxamide;



yl ] car bonyl am no} net hyl ) phenyl ] et hyl } car bamate 27 40...... ,» NH

Tert-butyl N-[ (4-{[ (4-phenoxypi peri din-1-

yl ) car bonyl am nol net hyl } phenyOnet hyl ] carbamate 28 t1JJH Tort-butyl N 4-4-
4-fluoro hgpayizyibléi [ (PY) I Deridin-1- P PCT/GB2012/050177

yl ] car bonyl am no} rnet hyl ) phenyl ] net hyl } carbamate 29 CI 0 N

Tert-butyl N-{[4-({[4-(2-chl orophenoxy) pi peri di n-1-

yl ] car bonyl am no} net hyl ) phenyl ynet hyl }carbanmate 30 CI | PN

Tert-butyl N-{[4-({[4-(3-chl orophenoxy) pi peri di n-1-

yl ] car bonyl am nol net hyl ) phenyl ] met hyl } card8anate 31 a N

Tert-butyl N-{[4- (N4 Hﬂs@%%d&*&ﬁ@-ﬁmm pﬁbérﬁkzlﬂrpéndme 1-carboxamide;
yl ] car bonyl am nopnet h(yrﬁe%)ﬁhenyl ] met hyl } car bamaf e 32

Tert-butyl N-{{4- ({ %Cg[ﬁ f anyla):'ﬁr per i N H1L3- benzodlazol 5-ylmethyl)-3-
yl ] car bonyl amptalippididinkahemydxbrriehy| } carbamate 33 | H

2,2,2-Trifluoroacetic acid; N-(1H-1,3-benzodiazol-5-yImethyl)-3-
5  benzylpyrrolidine-1-carboxamide;
N-[(2-Amino-1H-1,3-benzodiazol-6-yl)methyl]-4-benzylpiperidine-1-

carboxamide;
2,2,2-Trifluoroacetic acid; 4-benzyl-N-[(4-
carbamimidamidophenyl)methyl]piperidine-1-carboxamide;
10 4-Benzyl-N-(2,3-dihydro-1H-isoindol-5-yImethyl)piperidine-1-carboxamide
Synthesis

The compounds of formula (I} above may be prepared by, or in analogy with,
conventional methods. The preparation of intermediates and compeounds according
to the examples of the present invention may in particular be illustrated by, but not

15 limited to, the following Schemes.
Scheme 1. General synthetic route for preparation of compounds of formula (1)

I R?
1 1 R?
(a} W,y r:\N*__ HN R WX,Y\",NVF&"
- - —_—
Y !
2
A
HN._R e
W._YH —_— W, v __N__R"
(b) X cDI D g
O
Hz
) 1
HN.__R 2
() W.X,YTOH ~ Wy E -
c — g

wherein, R" is either R or a functional group that can be readily converted in to R'.
20 The compounds of Formula (l) above may be prepared by the condensation
of the appropriate primary amine, NH(R®)CH,R" with (a) activated ureas, (b)



N ONH Tert-butyl N-({44({4-[(2-chl orophenyl)am nti peri di n-1-

yl I car bonyl am no) net hyl i phenyl } met hypcar bamate 34 40NH Tert - but yl

N ({44({4-[(4-chl orophenyl)carbonyl]piperidin-1_

yl } car bonyyamnnasiaes hyl ] phenyl | met hyl ) carbamate 4 NH @&reB2012/050177
Tert-butyl N-{[4-H 4-(2-phenyl et hyl) pi peridi n-1-

yl ] car bonyl am nol net hyl ) phenyl ] net hyl | car bamate 36 40NH

Tert-butyl N-[ (4-{[ (4- benzyl pi perazi n- 1-

yCcar bonyl am no] r net hyl } phenyl ) met hyl ] carbamate WO

2012/ 101453PCT/ GB2012/ 050177 34 Int WX-¥3 I nternedi ate Nane 37 a 40N

Tert-butyl N- (4Aéd 6r %{ darboMyhE Qé?ﬁ@ﬁéﬂhg? SBAIH bRICBAIr8Z 1 Bit 8t these alternatives
yl } car bonyl am no) net hyl ] phenyl I_matgy ) car bamat e 38 40L, . NH

ny
Tert - but yi N- [{"8S(¢TRINBAHABG PiR99EIAE Frciion below.
yCcar bonyl am no] mahbydlbpigrypreitiois] e basmigd39 0

AcOH Acetic acid

aq aqueous

Boc tert-Butyloxycarbonyl

BSA Bovine serum albumin

CDI Carbonyl diimidazole

DBU 1,8-Diazabicycloundec-7-ene

DCM Dichloromethane

DIAD Diisopropyl azodicarboxylate

DIPEA N,N-Diisopropylethylamine

DMF N,N-Dimethylformamide

DMSO Dimethyl sulfoxide

DPPA Diphenylphosphoryl azide

EDTA Ethylenediaminetetraacetic acid

ES* Electrospray

ESI Electrospray ionization

Et Ethyl

EtaN Triethylamine

Et.O Diethyl ether

EtOAc Ethyt acetate

EtOH Ethanol

Ex Example

HBSS Hank's Buffered Salt Solution

HBTU 2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluocrophosphate

HEPES 4-(2-Hydroxyethyl)- 1-piperazineethanesulfonic acid

HPLC High Performance Liguid Chromatography

HRMS High Resolution Mass Spectrometry




LNH Tert-butyl N-[(4-{[ (4-phenyl pi perazin-1-

yl ) car bonyl am no] net hyl } phenyOret hyl ] carbamate 40 * NH

Tert-butyl N-[ (4-{[ (3-benzyl pyrrolidin-1-

yl') car bony{gydotpbiis hyl | phenyOnet hyl [ carbamate 41 *NH peyg2o12/050177
Tert-butyl N-[ (4-{[ (3-phenyl pyrrolidin-1-

yCcar bonyl am no] net hyl } phenyOnet hyl | car banate 42 NH 1410

Tert-butyl N-[ (4-{[ (3-benzyl pi peri di n-1-

yl') carbonyl am no] net hyl | phenyl) met hyl ] carbanmate 43 o OvilL....,.."..NH
Ted- but yl N-({4[({4 [(p| per| di n-1- yI )carbcﬁﬂyl ] pi per| di n-1-

yl } car bonyl amj o) et Ny | \RARBYLEMEr Ty car bamate 44 1P NH
Tert-butyl N-(14-1({4-T(2 3-dihydro-1Hindol-1- yl)carbonyl]piperidintl
-yl }car bony| ah€H8) met hykigyia EhyamateasemtydaassAipacleoddyH *N NH
Tert-butyl N IfA-H2-T2Fpg@r 2, 3-di nydro- I 1,73-
benzodi azol - l-yOpiperidin-1-yl ] carbonyl an nol
met hyl ) pheny| Meethy| } clphasionitiie

MeOH Methanol

[MH]* Protonated molecular ion

MSD-TOF Mass Selective Detector-Time of Flight

FPAR Protease activated receptor

PBS Phosphate buffered saline

Rf Retention time

sat saturated

tBu Tert-butyl

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin Layer Chromatography

EXAMPLES AND INTERMEDIATE COMPOUNDS
Experimental Methods
All reagents were commercial grade and were used as received without
5 further purification, unless otherwise specified. Reagent grade solvents were used
in all cases. Analytical LCMS was performed on either an Agilent 1100 system
equipped with a Phenomenex Synergi, RP-Hydro, 150 x 4.6 mm, 4 um column
(MeCN in water (+0.085% TFA), 200-300 nm, 30°C) or Agilent 1100 system
equipped with a Phenomenex Gemini, C18, 100 x 4.6 mm, 4 um column (MeCN in
10 water (10 mM ammonium bicarbonate), 200-300 nm, 40°C) (Marked * in text
below). High-resolution mass spectra (HRMS) were obtained on an Agilent MSD-
TOF connected to an Agilent 1100 HPLC system. During the analyses the
calibration was checked by two masses and automatically corrected when needed.
Spectra are acquired in positive electrospray mode. The acquired mass range was
15 m/z 100-1100. Profile detection of the mass peaks was used. Analytical HPLC was
performed on either an Agilent 1100 system using a Phenomenex Synergi, RP-



46 * N N Tert-butyl N-([4-({[4-(1 , 3-benzoxazol - 211) pi peri di n- 1-
yUcar bonyl am i no} net hyl ) phenyl ] nethyl }carbanmate 35 | NTERMEDI ATE 47
Tert-butyl N-({41({4-[(4-fluorophenyl) (hydroxy) met hyl ] pi peri di n- 1-

yl I car bonwWyashiam«set hyl ] phenyl i net hyl ) carbamate OH  p&liGsRiBRFHat e 34
(46.0 ng, 0.10 mmol) was dissolved in MeOH (2 nL) and NaBH4 (11.1 ng, O0.29

nmol ) was added. The reaction m xture was stirred at roomtenperature for
1 h and quenched with water (1 nlL). The solvents were renoved in vacua to
give the crude title conpound as a white solid which was used w t hout

further purification. LCMs: ES + 372.5 [I\’ASI] 10 | NTERMEDI ATE 48 Tert - butyl

Bt 4 RSP LA 405 504 SHD IR .
1-1(3-E 5

T5 s o S50l ST hE 4 QiAo S iRt MBS aEntalof o, cro 35 ST
mol ) and HBTUA)486r frovin, BO2AP0vEGN ed- @8%656 ) iarvdatarie0.i %aldtA) omemd inur e was
stirred for 20 id. Teelelbu stod] deCATLORTSS k) AR A Gagpamt e

(300 ngy, 1.27 ctlon mxture room
t enper at ur®e ok @10 Qnarhed Thén test Relew)sonee MNa\ 6@ G85%, Blchlan avedert(he 1%esi due

was partiti OH%Q%EWIH%QH%QACIHQ@)& b%)v&)a%s%ﬁl%ha(dbﬁadﬁg)wasm ofhdani ¢

fracti on was washed wth sat aq NH4C % 20 nm.) and
brine (20 ni)on eiteed Gaupditiash ﬁﬁ@p%@mwwﬁ@wpm Wit %ﬂlsqm@“qae@ltuw was

purified by cqlmRsHNsNEFHIL A tért?eﬁnﬁﬁ%dmﬂ Shriatal - 1%%&%‘@&%%?’69:@9
66% . LCVS: purity 100% ES + 456 36 | NTERVEDI ATE 49 Gener al
Procedure B 9lass ¢olumn under gravity. Reverse Phase HPLC was performed on a Gilson

gl- Btenzyl am%(ﬁg@wg +sanf:iz§oblgﬁ,bnemw )Eifjﬁinhsiﬂ @gﬁiﬂi’ratﬁbnn?ﬂrﬂp @ab@n@@? e N’ N

nt er redi at e , . 2.35 ,

ona b1 PEa (1. aulosappies Gisinad i PR B SHTEG idrele oo T AUl Ty b
at room t enpedRSW FOFE0 x12dmm|-'dd>rmﬂi‘rer oridl'ta?fxmailnaaftrep ﬁ‘IS((Zﬂ‘BS 0®,19G. 58mmmol )
was added, the %eactl on m x ‘ﬁﬂ irred f he sol vents were

renoved in vatdo." %C’PE’SY%J&‘ ‘S”ﬁu‘%%%ﬁ?éﬁfd ﬂ“téfsdﬂ&c (g'ﬁ E) TSR wi th
1 Mag HCl (28eaations weld perfaumetic? COBmM ( 2opatajurandlebs iatheri3€ smdied. anihe

o g ve tHo o Ea st Ao HabE3 yH5 AL M ERG IR BORLER PEY
[ MN. a vacuum oven overnight. Where yields are not included, the intermediates were
used crude. Reactions were monitored by TLC, LCMS or HPLC.
INTERMEDIATE 1
Tert-butyl 4-[(2-chlorophenyl)amino]piperidine-1-carboxylate
cl

H
N
@’ \Q\!Boc

1-Chloro-2-iodobenzene (1.31 g, 5.49 mmol} was dissolved in dioxane (10
mL) and 'BuONa (672 mg, 6.99 mmol), Pdx(dba); (183 mg, 0.20 mmol}, Xantphos
(326 mg, 0.40 mmol) and tert-butyl 4-aminopiperidine-1-carboxylate (1.00 g, 4.99

20

mmol) were added. The reaction mixture was heated at 100°C for 3 d. The

25  solvents were removed /i vacuo and the residue was dissolved in DCM and filtered.
The residue was purified by column chromatography to give the title compound (826
mg, 53%) as a light yellow oil. LCMS: ES* 255.5 [MH]*-'Bu.



| NTERMEDI ATES 50- 55 I nt er redi at es 50-55 were prepared
simlarly to General Procedure B using 15Internediates 6 and 7; see Table
2 below. Table 2: Coupling of amnes with activated ureas WO

2012/ 101453RGH4R2R32/ 050177 37 Int X H2N. ., . ... .. R2 | pEpcaRAy e, Name
Yield 50 bond H2ZNOONHBoc Tert-butyl N-[ (4-{[ (4-phenyl pi peridin-1-y1)

car bonyl am no] net hyl i phenyOret hyl ] carbamate 16% 51 CH2 H 2 N140NHBoc
Tort-butyl N-[ (3-{[ (4-benzyl pi peridin-1-y1)

car bonyl am no] net hyl | phenyl ) met hyl i carbamate 31% 52 CH2 2 NO

4-Benzyl - N-[ (4- ni trophenyOret hyl ] pi peri di 2te- 1- car boxam de 92% 53 CH2
2Si NHBoc Ter t 1\ptiphepfalre4 benzyl pi peri di n- 1-yl ) car bonyl

2,2 2-Trifluoroacelic acid; N-(2-chlorophenyl)piperidin-4-amine

ol ‘
spe!
TFA
Intermediate 1 (826 mg, 2.66 mmol} was dissoived in DCM (20 mL) and TFA
5 (3 mL) was added. The reaction mixture was stirred at room temperature for 18 h.
The solvents were removed in vacuo to give the title compound (500 mg, 58%) as a
light brown gum. LCMS: purity 100%, ES* 211.5 [MH]".

INTERMEDIATE 3
tert-Butyl N-({4-[(methylamino)methyl]phenyl}methyl)carbamate

|\/©/\NHBOC
HN
10

Methanesulfonyl chloride (171 pL, 2.21 mmol) was dissolved in DCM (15
mL) and cooled to 0°C. A solution of tert-butyl  N-{[4-
(hydroxymethyl)phenyllmethyl}carbamate (500 mg, 2.11 mmol} and Et;N {316 L,
2.21 mmof} in DCM (5 mL) was added, the reaction mixture was stirred for 2 h and
15  added drop-wise to a solfution of 2.0 M methylamine in THF {50 mL). The reaction
mixture was stirred for 18 h, poured into 1 M aq Na,CO; (100 mL) and extracted
with DCM (3 x 100 mL). The combined organic fractions were dried (MgSQ,) and
concentrated in vacuo to give the crude title compound as a yellow oil (607 mg)
which was used without further purification. LCMS: purity 80%, ES* 251.6 [MH]",
20 INTERMEDIATE 4
4-Benzyl-1-(1H-imidazol-1-ylcarbonyl)piperidine

SRSV
O

CD{ {23.1 g, 143 mmol} was dissolved in DCM {300 mL) and cocled to 0C.
4-Benzylpiperidine (25.1 mL, 143 mmol) was added and the reaction mixiure was

25  stirred for 2 h. DCM (200 mL) was added and the reaction mixture was washed
with 10% aq citric acid (2 x 250 mL), sat ag NaHCO; (250 mL) and water (250 mL),



am no] rret hyl} 2 3 di hydro 1H-i soi ndol e- 2- carboxyl ate 52% 54 CH2

, NHBoc
Tert- butyI N- 15- [(4 benzyl pi peridin-1-yl)carbonyl am ntentyl}carbamate 63%
55 cH2 | mehiBeG ks nt er medi ate 3 PCT/GB2012/050177

Tert-butyl N-[ (4-[[ (4-benzyl pi peridin-1-y1)

car bonyl (et hyl ) am nol net hyl } phenyOnet hyl ] carbamate Used crude

| NTERVEDI ATE 56 N-[ (4- Ami nophenyOnet hyl ] - 4- benzyl pi peri di ne- 1- car boxam de
NH2 Internediate 52 (390 ng, 1.10 nmol) was dissolved in AcOH (10
mL) and zinc dust (706 ng, 11.0 mmol) was/added. The reaction m xture was

stirred for Idied ﬁl@QOQ%HdQﬁe lsaft/@m&wmea@nma@%vécéé%@w theTtme c%ﬁlbb‘ﬁdoon was
basil led to H10 Wt h and extracted with Et OAC (3

conbi ned or ga#fi & YRR @ﬁ@ 9.0947e) Whigh Wag UsRA) BERout 4Hinet H'é”f%‘l'%nlt%’@ermved
in vacuo. Thepurigsiodee Egag7@yMAj*ed by col uim chronat ography to give the

title conpou 1% as a colourless gum LCMS: purity 100% ES +
324.7 [ MHr. q&#é@%@ﬁ[ﬁ%SSPﬁ/ GB2012/ 050177 38 | NTERVEDI ATE 57

Tert-butyl5s 4-Phenyl-1-(1H-imidazol-1-ylcarbonyl)piperidine
yCcar bonyl am nqi net hyl | phenyl ) am nol i ff (tertbut oxy)carbonyflim no})nmethyli
carbamate N N N, NNBoc fl 5

=N
N\g,r@

The title compound (645 mg, 81%) was prepared similarly to Intermediate 4,
using 4-phenyl-piperidine instead of 4-benzylpiperidine, as an off-white solid.
LCMS: ES™ 256.6 [MH]".

10 INTERMEDIATE 6
1-[(4-Benzylpiperidin-1-yl}carbonyl]-3-methyl-1H-imidazol-3-ium iodide

,Ni -
Q/UE@ |

Intermediate 4 (36.0 g, 133 mmol) was dissolved in EtzO (200 mL} and Mel
(20.7 mL, 333 mmol) was added. The reaction mixture was stirred for 18 h and the
15  precipitate was collected by filtration and washed with Et,O (2 x 100 mL) to give the
title compound (26.6 g, 49%) as a pale yellow solid which was used without further
purification. LCMS: purity 87%, ES* 284.2 [MH]".
INTERMEDIATE 7
1-[(4-Phenylpiperidin-1-yl)carbonyl}-3-methyl-1H-imidazol-3-ium iodide

20 o

The title compound (121 mg, crude) was prepared similarly to Intermediate
6, using Intermediate 5 instead of Intermediate 4, as a white solid. LCMS: ES*
270.6 [MH]".



Internediate 56 (132 ng, 0.41 mmol) was dissolved in DM (5 nL) and tert-
but yl
N[ (1E)-{Rtert-butoxy)carbonyllimno}(1H pyrazol-1-yOrethylicarbamate (127

ng, 0.41 nyR)qidsssadded. The reaction mixture was stipgpepbRinfid and the
solvents were renoved in vacuo. The residue was dissolved in EtOAc (50

m.), 10 washed with 1 Magq Na2CO3 (3 x 50 nL), dried (MgSO4) and the
sol vents were renoved in vacua The residue was purified by colum
chromat ography to give the title conpound (231 ng, 96% as a col ourl ess
gum LCMS: purity 100% ES + 566.8 | NTERMEDI ATES 58 15Tert - butyl

5-a[ 4- (pyri di mf}gm\h@@ymglg) pi peri di n- 1-yl i car bonyl am nol net hyl ) - 2, 3-
di hydro- 1Hi sqgi ndol e- 2- car boxyl a I ntermedi ate 58 was prepared

simlarly to ?&%TFM’SP@"?@C'%ér(ﬂ@“'!‘é??‘hb'ér?sﬂu%obe“m"“" ile
(am nonet hyl ) 3-di hydrgv 1H-i soi ndol e- 2- car boxyl ate instead of tert-butyl
N-{[4- 20(am ngmyl] nmet hyl | carbanate, to give the title conpound
(86 ng, 13%. L 451.7 [MH +. 39 | NTERVEDI ATES 59

Tert-butyl 5-({[4-(4-fl uor ophenoxy) pi peri di n-1-yli carbonyl am no} net hyl )-2, 3
di hydr o- 1H- BmamMMﬁMomerMtabe (500 MBnc2.34 mineoijmeet al-tertdHaAnyhas

E’;?npﬁéﬁﬁt ot ) oo R AT b 234 ot AL Sba mE T a0 coiest o Pt - but
N-114- (am nohatH§B. )Sphgar@@_f’/c] drepétylbm irc enfriseatenil £2.34 ongplveas bddedrpedntwisd e

u [ - - ; :
compound whi CRoda i Wi dhind'af 0€1oP2! fhé ARk mdMBwalquehcdd- ©

[ MVH . | NTERVE
4- Benzyl - N- RAWEY adiowshbHy@h{de mu) iapdl gatractrdhwit EEAcH@radi ). CiKthbrﬂbined

4- (Am nonet hybaglaﬁemeﬁ&nw f#ﬁé&%lrpérg%gaé %Lg%n&coré@m?atm VacB ot

(20.7 L, 125 ') were sso solution o CDI
(7.19 g, 49, SF%WHP)WquF’ sotved 50 B0 Wa@L)ac!vH%red amﬁ@m@émﬁeann YERUOur Ehenas

stirred for 2d3iqud waBengyived pasaditem(yaRPTrd- (2. %ﬁLﬁwéHTQJdledV\@ﬁe?%@
ol vents were

drop-wi se and the reactjon mxture was stirred for . The s

removed in vaw@ramsm\ére@ dQi HlleafaeoLEBISRI® i"PMEeIAE YaESD taiye A
washed with ledbi@atdiebmpduny 408 yaliow oil wicatwad4ddBwithbaP iufther @nmcarohne and

t he sol vents ve vacuo to give the title conpound (12.9 g,

96% as a yel r@&go'%g% ‘glﬁ" \r/]/as used wi thout further 20purification. LCMVS:

ES + 334. 15[ mMERMEDIATE 9
2-{[4-(1H-Imidazol-2-yl)phenyl]methyl}-2,3-dihydro-1H-isoindole-1,3-dione

[4-(1H-Imidazol-2-yl)phenyllmethanol (250 mg, 1.44 mmol), phthalamide
{253 mg, 1.72 mmol) and triphenylphosphine (420 mg, 1.58 mmol) were dissolved
20 in THF (8 mL} and stirred for 10 min. DIAD (0.31 mL, 1.58 mmol) was added drop-
wise over 2 min and the reaction mixture was stirred for 2 h, The solvents were
removed in vacuo and the residue was purified by column chromatography. The
residue was dissolved in EtOAc (15 mL), sonicated and the precipitate was
collected by filtration to give the title compound (174 mg, 40%) as a white solid.

25 LCMS: ES' 304.5 [MH]".



| NTERVEDI ATE 61

N- R4- Cyanophenyl ) net hyl ] - 4- (pyri di n- 4-yl met hyl ) pi peri di ne-1- car boxam de
Pre\--X1 HNyNO CDI (90.9 ng, 0.56 mMmol) was dissolved in DCM
(5 nL) at PpQopndids 25anmi nomet hyl -benzonitrile (90.0 p@ycRPRsH®! ) and
D PEA (72.4 ng, 0.56 nmmol) 40 were added. The reaction m xture was war ned
to roomtenperature over 1 h. The reaction m xture was cooled to OC and a
sol ution of 4-piperidin-4-ylnmethyl pyridine dihydrochloride (139 ng, 0.56
mol ) and DI PEA (217 ng, 1.68 mmol) in DCM (5 nL) was added. The reaction
m xture was stirred for 16 h and concentrt ed in 5vacua. The residue was
purified by HREEAME®AYE 1bhe title conmpound (139 ng, 78% as a colourless
solid. LCVS: purity 100‘V ES + 335.6 [ MHy. | NTERMEDI ATE 62

N[ (4- Wanoph&r‘@tﬂﬁ’dwpl SDPPRAIMBIIEAMIBe ne- 1- car boxani de 0 10 CD! (441
ng, 2.72 mmol) was dlﬁ olved in DCM (25 nL) and cooled to OC

3- Phenyl pyrrolldln (0 50 g, 2.72 mol) and DI PEA (0.47 nL, 2.72 mol)
wer e added an eaetl on mxture was warned to roomtenperature and
stirred for e product was trlturated with water (15 nlL) and the

solids coll ect ed l}a(te}‘rﬁéoqe{t@tg ?Worn{@le d’gﬁl adde aﬂ’és%ﬁféhvlﬁda'd@l M (10 m),

i odonet hane (0. 68 he reacti xture

was stirred fladraging hYHﬁ@ereéétmbn%rfox@%s@'UWfs 1d dnbeiol)r waeadded enctthe and
re- di ssol ved #eﬁcth&t%%\%Qslﬁ% férsammre%tvemgb@a@%&vea v 4db ab@1r2’ 9

2.17 mmol ) and DI PEA | ). were added. The reaction m xture
was stirred fRyPIuRS Q‘f’so'ﬁ%(‘fbﬁfcp%ﬁ@? i) \F&EGBteQr?@dﬁﬁﬁPthﬁ?ﬂaﬁOW%‘EWéW Et OAc

(100 ni) and t\éﬁfoeéd fnfRiciid-lo- g|£1ﬂeﬂﬂeg@dm§ouab@§@ g\gﬁc?v &nga'shsﬂuét@dt@thguﬂvl aq
and concentrated I n

NCl (30 nl), sat ), dr|
vacua. The ré Eﬁfé’%ﬁ%t'?’hkéﬁgt% P her (10 mL) to give the title
conpound (®. 4|7~JT&RNH%TES1a beige solid. LCMS: ES + 306 [MH 41

| NTERMEDI ATEa_ﬁ_i éﬁen@aﬁ?%&hﬂﬁéﬁ? ophenyl ) net hyl | pi per azi ne- 1- car boxam de

N | nternedi larly to General Procedure A using 1-

5 benzyl pi perazin N77 L, 4.44 mmol) and 4-am nonet hyl benzonitril e HC
(0.75 g, 4.44,8m t o give the title conpound (1.22 g, 82% as a yellow
3572

oi|. LCMB: ES+ NMH 41, | NTERVEDI ATE 64

4-[ (Met hyl am no) met hyl | benzonitrile HN 1 Met hyl ami ne (40% wt in
H20, 25 mi, 322 gerwg@ g@[feﬁjc%ogh%@prgt P9 $30.8 mmal) was dissclved in

4- (b[ OmDrTet hYTI)IFb@ﬂK)QﬁL): and ébéﬂéb 000G, Biumn ﬁmﬂlrﬁutnh 'hycﬁtd@'d&(l AGnimid 4 fng t he
reaction rre : reaction

concent r at®d W\)\g@l %{L‘Haﬁ ﬂ%Jeldéjé?RiWQeﬁﬂH%ﬁ "EACH9) ”H’SPﬁ?rH‘?ScﬁqFr\A%ﬁb("S@Waphy to
?:\/\l(li tlhﬁrr tE :?}\/:E tgm@_ermnwnﬂ A(dL. T @actidhIdidureawasicooidd 10W 0] duentiauficasty 147. 1
a- Benzyl - N[ (AV6) EEBNERSH FIREEhony 1R LRSS IR d: ey JB% e

The titl e compaupmdifieddy poleparahcbnsatograehyl tp gnm e fity edmiRiuad ¢&it2rrag,B 98I ng

201 nt er nedi at g a%éloﬁ%ngLCﬂlS?’ES%Q[l\ﬂ-ﬂd | nt ermedi ate 64(0.77 g, 5.27 mol)

to give
20 INTERMEDIATE 12
1H-1,3-Benzodiazol-6-ylmethanamine

"\
HzN\/CE N>
H

Intermediate 11 (604 mg, 4.08 mmol} was dissolved in THF (10 mL), DPPA

(1.35 g, 4.89 mmol) and DBU (745 mg, 4.89 mmol) were added and the reaction

25 stirred at room temperature for 4 h. The reaction mixture was concentrated in
vacue and diluted with EtOAc (50 mL). The organic layer was washed with sat aq



the title compound (1.41 ng, 93% as a yellowoil. LCMS: ES + 348.1
[ MHyst. 42 | NTERMEDI ATE 66
1- Benzyl - N- R4- cyanophenyl ) net hyl i pi peri di ne-4-carboxanm de N To a sol ution

of 1-benzyiye Befiodhispe- 4-carboxylic acid (1.00 g, 4.56 p@EREB2iseser»CM (50
m.) were added 1-(3-dinethylam nopropyl)-3-ethyl carbodiimde

hydrochl oride (0.90 g, 4.55 mmol) and hydroxybenzotri azol e hydrate (0.70
g, 4.56 mmol) and the reaction m xture was stirred for 15 mn. The
reaction was cooled to OC and 4-am nonet hyl benzonitril e hydrochl ori de
(0.77 g, 4.56 mmol) and DI PEA (1.58 ni, RB013 nmmol) were added and the

reaction m xt Ng@ é’&ﬁﬁnoﬁgé k5@l )08 20 Mbs@lgaﬁcpc&]@é}ﬁﬁh%dzﬂtvﬁgud ”rﬁéar%%!eue The
product was partitioned bet Ween Et OAc (70 sat aq_NaHCO3

and the aqueotﬁ@s FisaQeeckint e t18dm kb PW'@*@M‘OO $b7 HL'—) 2. Wé” drgafio8 ”?’F“abt i on
was washed wi {yBs Righére aﬁ@QhéTHactl@H hﬁdur@“&ﬁr@é)aﬁﬂ@lﬂqwﬁ?&am&i&m 4n ymeuo to
give the title conpound ( g {Q ah yel | &9' LCMS: ES + 334.1
[ML- 1] +4. 15 quqmwum-gagpool d to 0°C, quenched with Me diluted with water and

4- Benzyl - N5 [ (ﬂhecy@mnﬁwdrwcrémpmyﬁ Jaeddy | Ty peidudi Bes puamsdo oy agsiieh N

T L COMBOURd MesnDISRA B Al ILESL LY (d6d 2905 ks BVORSINS Boblg! "

4- (am nonet hyEp: 84d4 [MH)o- benzonitrile HC 20(0.50 g, 2.68 mmvl) to give
the title co 51%9 as a yellow solid. LCMS: ES 352.3 [ M\+
#. WD 2012/ Wﬁ%ﬁ%lﬂ 050177 43 | NTERMEDI ATE 68

N- [ ( 4- Cyanoph2#yinosd Hily8-bedzddigzobe6casbpxhawdeOret hyl i pi peri di ne- 1-
carboxam de 5CD (613 ng, 3.78 mmml) was dissolved in DCM (30 ni) and
cooled to OC. 3- xyb@,mzyl 4-piperidine (1.00 g, 3.78mmol) and DI PEA

(0.65 L, 3.78Nwo er e ‘added and the reaction mxture was warmed to
roomterrp@@atureoand irred for 3 d. The reaction m xture was

concentrated in vac and part|t|8 éj bet n EtgA ((g HEL& er (50
m). The aqueous piEDETIRRECHERHEE0WFTh Mt ol Va5 RS b oo S

conbi ned or gamL):arfd@@hog:umsbrmrde (ms.hgm Bﬂtrimo!}e:ta%rad(jéd) me)readrolneﬂlxt(JMgSOfl)
and concentrated in \va

odoror hone” hES sl 8RN BV e TR n Al bk ahd Rey
stirred for 4(180 nihd.3temotol) overendissolvex WaSME R enit)r dthe deadtion aixtareawah

re-di ssol yed iAot

3.78 mol 5 %}Prﬁﬁg@(%%%%@q’f(‘zﬁ@]@ %bB\%el?gEaAd@edd mtpc%z‘(r g‘zﬁ I on
m xture was sarldr NI A0 28, H62 ovmtlemerejdded.i heypactionanidtuprawas stireddor

bet ween Et OAc 0 wgshed
w th water (21“1 @Iﬁ Wﬁﬁgt%% ke goa © %&?“‘QK"%%S&“?Q@@ %\%%cent rated
in vacua to giegidug h‘@stdlﬁﬁoé/eédf‘rﬂ?ﬁhﬂd@@ )6 sgnicalemyangsthg rpaultingysdlid wasoi | .

LCMS: ES + 36€0IIQctE%¥' flltrat?{Q] tbwgme@_ﬁle@%mpound 005 g, 22%) which was used
N-[ (4- Cyanophenyl dr oxy I'pi peridine-1-

hen
car boxam &@ °“ further p”“*f‘@“&” sb¢ i R f?f ﬁﬁ/ﬁir rredl ate 68 (314 ngy, 0.86
nmol ) in DCMM@WQDmrE% 78C was added BBr3 (0.35 nL, 3.44 nmol) in DCM

(5 nm). The r i e s stirred for 1 h at -78C and then warned
gradual ly to @@fm %bﬁﬂ@\l\g odipgole-dMINEy tor a further 2 h. The
m xture was quencheg Iszy the addition of sat ag NI -14Cl1 (20 nlL) and water

(20 nmL) and epgtNra d iNh Et OAc (2 x 50 nL). The conbined organic
fractions were was edevlth brine (50 nmL), dried (My304) and concentrated

in vacuo to give the crude title co und as a white fo (254 , 85%
whi ehowa's: Sused wiRREHAG  HOESpr | s SRroID oS et 35 ERyrvk) 2nd
25 LiAIHs (1.24 mL, 2.4 M in THF, 2.98 mmol) was added. The reaction mixture was
heated at reflux for 16 h, quenched with 1 M aq NaOH, filtered through celite and

the solvents were removed in vacuo. The residue was dissolved in DCM (15 mL)
and sonicated and the resulting precipitate was collected by filtration and purified by



| NTERVEDI ATE 70 4-Benzyl - N- (prop-2-yn-1- Api peri di ne-1- car boxam de The
title conpound was prepared simlarly to General Procedure B using
10l nternediate 6 (2.00 g, 4.86 nmol) and propargylam ne (0.31 niL, 4.86

mol ) to gweeoeidgidsit! e conpound (1.10 g, 88% as a V\Ihp@rgGﬁﬂ,hi/gOUl;.CNS ES
257.0 [Mdr. | NTERMEDI ATE 71 2- N-Benzyl-5-iodopyridi ne-2, 4-di am ne

152- Chl or o- 5-1i odopyridin-4-amne (1.78 g, 7.00 mmvol) was di ssolved in DVA
(20 mL). 4-Met hoxybenzyl am ne (4.57 nL, 35.0 mmol) and K2C33 (2.90 g, 21.0
mol ) were added and the reaction m xture was heated using a Biotage
m crowave at 190C for 2 h. The solvents vdre renoved in vacuo and the

resi due was pgui rfuheémm ) t6h oér%@gfteeow Buritl \(80.6 N@ig ! i15b ound
(0.67 g, 27% as a ye %W@'%W‘ %‘ ' mg 9\([M-Ir 9 45 ?N%’%R@I\/EDI ATE

72 4-Benzyl - Ngipwh (W‘Wa §)E§ 632 [IF
H pyrrol o] 3, 2naEpweEsiAmEdsy| | net hyI | pi peridi nel -carboxam de

5l nternediate d Internediate 71 (693 ng, 1.95
mol ) were di g@g,@gepﬁﬁpﬁ- 'Cg{_TI;)O amide

Di chl orodi (tri phe pahsphi no) pal | adi um (68.7 ng, 0.10 nmol ), copper
iodide (11.1 pu, 6 Mol ) and Et3N (1.09 nL, 7.80 nmol) were added and

t he reaction was h atéd to 100C for 1.5 h. The reaction m xture was cool ed
to 50C and5 DBU (9.58 ni, 3.90 mmol) was added. The 10 reaction nixture

was heated to 5001@9{2%%&&”@{5% §‘89rlb8£§h5%cf00§@b IGTRG) ach!i“Fi ction

m xture was diluted wth (50 ,_washe sat aﬁ] H4CI 0 nm),

water (20 nl){1-8rq.rfed4 @moimyere gisseireq WM)UM aééﬁbféﬁﬂ foatl @dninn N\Vh@'uo The

resi due was pusd friges. 2b>/mﬁ(91 emabphrqqms L aﬁhymﬁ&) aér\é%daébeaﬁd thé Rea@mpound
(40.0 ng, 4.24% as a white so LCVE: INTERI\/EDI ATE 73

4- Benzyl - N[(%'@%Wﬁéﬁhﬁé‘?ﬂ/i")’@ﬁ h‘&he]ﬂ?‘tf‘éfﬁ ﬂ?rﬁée’fo ’Bdiah‘uq %ﬁth%S'QEN
1 11 Thi op@ar b\D&B/ﬂrtﬁihrhiéUdr@ﬁﬂM@OHS(Eﬁ)Wg{ 4)Zo§5erfﬁmtltlle compoidS@Res Agdaion sEHF (25
4- Benzyl eridine. (50 | ) was added and the reaction 20
mxture was EFH?'FE(?WI”@P" Mg%‘ég Y \)e[m ‘were renoved in vacua and the
product di ssoNeaMBEDIETDAs (100 nl) and washed with water (100 nlL), 10% aq
citric acid ( 10Q m) and brine (100 ni), dried
(MgS™) and tﬁg@gé%‘}@ "%@?SNT'E%E%" vacuo. The residue was di ssol ved
THF (10 nL) and k 06 nL, 16.8 mmol) was added. The reaction m xture
was stirred fgy 4 Nd 25concentrated in vacua. The reaction nixture was
re-di ssol ved in 0 nL) and 4-am nonet hyl benzoni tri l e HC (283 ny,

1.68 mml)_ and DI PEA (0,58 3. 36 ded. The reaction
mi xture stirr&germsd %1&” Woneehf? Ql'glrﬁ"i)’ls 9'5%%‘@"%3 HEa®tmle bt

bet ween Et 0AOEEGAL,MLI0 MAI) Walseiddéd Andrine. reddiion eriigandl wasiHEasR aasiuwaghed
' vacao to. gl Threr el anaisrer wi ' S5eNEIT Bl trgaheee 5 o
LCVS: ES 350. dndpuklligdioy ddNRzRbERnADEraphy to give the crude title compound (51 mg) as
4-{[(4-Benzyl pf Rl bl Borty Whidsf HaB UL¥S ARh AR IPukiREREO2 L Bums: ES* 149.1
20 [MHJ".

INTERMEDIATE 17

General Procedue A

Tert-butyl N-[(4-{[(4-benzylpiperidin-1-

yl)carbonylamino]methyl}phenyl)methyl] carbamate

H NHBoc
N\n,N
O

25



The title conmpound (1.22 g, 92% was prepared simlarly to Internediate
49, 10usi ng net hyl 4-(am nonet hyl)-benzoate hydrochl ori de i nstead of
Internediate 8, as a pale yellow solid. LCMs: ES* 367.0 [IVH E.

| NTERVEDI AYb 26B/101453 . PCT/GB2012/050177

4- Benzyl - N- 1] 4- (et hyl car banoyl ) phenyl ] met hyl | pi peri di ne- 1- car boxam de
154-{[ (4- Benzyl - pi peri di ne- 1- car bonyl ) - am no] - net hyl } - benzoi ¢ aci dnet hyl
ester (1.22 g, 3.34 mmmol ) and Li OH nonohydrate (0.70 g, 16.7 mmol) were
dissolved in THF (15 nL) and water (15 niL) and stirred at 60C for 3 h. The
organi cs were renoved in vacuo and the sd2ution diluted with water (5 nL)

and acidified by thg (Qﬂﬂh]b' @@O%mdi) %@&s?@ec{lﬂa%mb mENEndTkadidd 18 oMeS

extracted with 20 i e conbi ne ani cs were washed with

water (30 nmi)A SBM*%Of(tsrs bHLyj Na{fﬂjzadw?%'@ﬁ*ﬂ)f‘)at‘%’d' inﬁthv' maig (30847¢ e Rnas

di ssol ved i n favon G8d 'IIiLI?E@(tdZd'IBTUI é@mﬁ%l)gn D@:NZ@ ak a0l Qld%ﬁé\re(a@noﬁﬁ nL
3.48 mmol ) were added fol [ owed b an ne {ﬁePOChl oride (0.16 32
o]

mol ). The r e®RedYeivas Yaimed Waéooéri ﬂ?%%atafe Pyer ni §hgelutiogof 4- benzVFI'he
sol vents wer epup@rlmwe(d zznnuaanmn?amearermw(omsTaLsusssem‘@d in DC

soni cated, the e olids. were collected and wa the
title conpountfey %dﬁ%re?@)dondg’xﬁ'r%\ﬁ?? girey fPH& Eg}@egl’é@‘ Q*J"L[
| NTERVEDI ATE ﬂ@srﬁewﬁtAm N aqBiahD) {2y 250inhie dded@gSONn) 4rtd doAcer@hted in vacuo.

N b omosace e e S fifnad o ot olPatogrebEt Siye: e %Hwawnoﬂ“ﬁ" ) and

tetrachl ori de(363@19nﬁ()%baﬂ:lam@‘&wenb adlidr eEEMSuRuray 86.8%gB$" 43BIee[MHyact i on

m xture Wfﬁ ||,\;T%b§/w%\{- e 10 (40 nm) and was washed sat agq NaHCO3 (3 x
100 ), ed and concentrated in vacuo. The product was purified
by col um chrlotesmedjalap h§-46 Tieee prepaddasinmitsly db SeodralgtrotadusiA; 26 Tably 1and
added to a st%ér(gwng suspension of NaH (0.78 g, 19.5 mmol) in THF (20 nl)
at 5C. After solution of di-tert-butyl imnodicarboxylate (3.87 g,
17.8 mmol ) in THF (J@blel: Rrgparatiereaf intptmegiate Bae prajectedaminesur e war ned to
roomtenperature and stirred avernight. The reactio JLxture was
concentrated in v docpar_&_t_l_o.n.e_d_.bet en Et@éﬁg?oﬁ\'”ﬁfﬁ and water (50
m.). The or gann e was wa@hed.yith wat rx’f‘ﬁ’ m.) and brine (50
m.), dried (I\/gSO4) and the resi due was purified by colum chronmat ography.

The residue lvcu ) .v%{?@—ﬁgfg@ﬁﬁrg—mﬁ—ed—m—ec.—Hel—gas—mes
bubbl ed 20 ”wouth?o 15 nmin and- ed'reshllj I ng suspension stirred at|{room

tenperature for @Mﬁ@@meami Aertrouit uNg{4aig-[(Semetbortypbérgtimethyasaidinand
the product 8ritur

(iNA hexar f.f o ' n 1.5 ¢, 97
% as a whiite splid. LCVS: ES+ ?gﬁ}.c %8PM@&9)NFE%$%EWK%E%3%3%3%
256- ({[ ( 4- :3§Szy 16i Mé 3(/Oc dieidnip | Bl 4l it hethpyphetiyhmeBylidpdoidinam de
NH, H O Thevtik|s NPBLHH 1 to
I ntermedi ale 49, WD 2012/ 10145 i%&%??ﬁ%ﬁ)“@%@%%%‘?‘h@% SFifedi ate 76
i nstead of |Lntefr W as a Tgaibety el N-6ir[Eo[(E-Huorpmeny!)reshyiRBatdn I MH]
| NTERMEDI ATE- 78 NH

l}carbonylamino)methyllphenylimet b
4- Benzyl - NLL(5-cvanaopyri di n-2-y a()}rpt Ipnyqy mlne)'r Ll fe 1y }(\maerthyggegneragtem
o1 Tert-butyl 'N- ({4 [({4-[(4-flucrophenyl}methyl)piperidin-1-

yl}carbonylamino)methyllphenylimethyl)carbamate

Tert-butyl  N-({4-[({4-[(4-chlorophenyl)methyl]piperidin-1-

yl}carbonylamino)methyllphenylimethyl)carbamate

Tert-butyl  N-({4-[{{4-[{4-methylphenyl)methyl]piperidin-1-
yljcarbonylamino)methyl]lphenyl}methyljcarbamate

23

Tert-butyl N-{[4-({[4-(pyridin-2-yimethyl)piperidin-1-
yllcarbonylamino}methyl}phenylimethyl}carbamate

24




N N5 Internediate 77 (353 ng, 1.00 mmmol) and DI PEA (394 uL, 2.30 nmol)
were dissolved in THE (15 nmL), trifluoroacetic acid anhydride (153 uL,
1.15 mmol) was added and the reaction mxture stirred for 1 h. The
reaction myybiAeigs quenched with water (15 nl) and thereiQdMseS, ' enoved
I n vacuo. The aqueous phase was 10 extracted with EtOAc (2 x 30 nl),
washed with 0.1 Mag HC (30 nL), sat ag NaHCO3 (30 nmiL), brine (20 nm),
dried (MgS™4) and concentrated in vacuo. The residue was purified by

col um chr omat ography to give the title conmpound (40.0 ng, 4.24% as a
yellow solid. LCVS: ET 335.0 [MH] | NTERVEBI ATE 79

_}_/S&Balnlzyg el X_aypﬁpy'[i ?: ARG B}V 8 01 =1y, M}e‘ ,@éﬂg@ri di goe/(; I=carboxam de
e title donpoun g was prepared
simlarly t%é nt ' 49, usTemt(;:b%ylam noﬂ#é[ﬂ’rﬁ&‘l myrldldﬂwnethwmnmdnﬂr— il e
hydr ochl ori I h d fN:hnternggbé}Bgn g%m%% ﬁpﬁ@m Rt B L,gvs ET
y frfetSchBam
335.0 [ME] & EXAVPLE 1 Ceneral|‘Proce
(ﬁ|{[(3 ngzg ek -ygxar byt g nol me[ay({[4- mammmaagmengmma .
(i oxane (5]nt) mnd O TL 66 il VKRR DI e s 5 oakECaaed] The
filtratton E%Sr w{:'ﬁé Tj?fﬁ. Ligﬁé’t R et her Lo gi v AEptES R e )
(205 ng, 73% as ¥ yel sol i d.¥! Sﬂ%%‘l‘?ﬂﬁ’ﬁﬁ‘v epimeiceBRmee 338. 2232,
bropar ed st asl af | @5%}[ b T A L R i B e e
/] LCMS / lilPLC | F yl]carbonylammo}methyl phenyl]methyl} carbamate
o9 o Tert-butyl N-{[4-({[4-(2-chlorophenoxy)piperidin-1-
O\IH yllcarbonylamino}methyl)phenylmethyl}carbamate
30 Gl\@,O\O Tert-butyl N-{[4-({[4-(3-chlorophenoxy)piperidin-1-
NH yllcarbonylamino}methyl)phenyllmethyljcarbamate
31 /@ﬂx@ Tert-butyl N-{[4-({[4-(4-chlorophenoxy)piperidin-1-
cl NH yllcarbonylamino}methyliphenyl]methylicarbamate
- OS\O Tert-butyl N-{[4-({[4-(phenylsulfanyl)piperidin-1-
NH yllcarbonylamino}methyl)phenyljmethylicarbamate
- T u Tert-butyl  N-({4-[({4-[(2-chlorophenyljamino]piperidin-1-
UH yl}carbonylamino)methyllphenyl}methyl)carbamate
34 /©)Ot\0 Tert-butyl N-{{4-[({4-[{(4-chlorophenyl)carbonyllpiperidin-1-
- NH yl}carbonylamino)methyllohenyl}methyl)carbamate
35 Tert-butyl N-{[4-({[4-(2-phenylethyl)piperidin-1-
NH ylJcarbonylamino}methyl)phenyljmethyljcarbamate
36 @/\N/\ Tert-butyl N-[(4-{[(4-benzylpiperazin-1-
I\/NH ylicarbonylamino]methyl}phenyl)methyllcarbamate




Cal cul ated for C22H29N302: 367.225977, found 367.226437. HPLC. Rf 5.10
mn, 100% Cal culated for C22H29N302: 367.225977, found 367.226077. HPLC
RI 5.08 mn, 100% Calculated for C21H26FN30: 355.205991, found Qnn
0(17071 LIRo M2dtasRl  Cal cul ated for C211-126FN30: 35pegBaRdese17round Qoc
on7aal LJDI r' of a 17 Calculated for C211-126CI N30: 371.17644, found
371.1779. Calculated for C22H29N30: 351.231063, found gcl 9glCArl 1-4P1

O- r2f C A PlelA ;317,3 CO Zr C,i- COe- LO"4" lar9 0 CD 73g
34
Int W-X-YH Intermediate Name

Tert-butyl N-({4-[({4-[(2-chlorophenyl)methyl]piperazin-1-

37 N

L_~H yllcarbonylamino)methyllphenylimethyljcarbamate
i Tert-butyl N-[(4-{[(4-benzoylpiperazin-1
ert-bu -[(4-{[(4-benzoylpiperazin-1-
a8 N y _ yipiperaz
I\/NH yljcarbonylamino]methyliphenylimethyl]carbamate
Tert-butyl N-[(4-{[(4-phenylpiperazin-1-
39 N :
k/NH yl)carbonylamino]lmethyl}phenylimethyl]carbamate
40 Tert-butyl N-[{4-{[(3-benzylpyrrolidin-1-
NH yl)carbonylamino]methyl}phenyl)methyllcarbamate
41 @'C Tert-butyl N-[{(4-{[(3-phenylpyrrolidin-1-
NH :
yljcarbonylaminojmethyl}phenylymethyljcarbamate
4o Q\/O Tert-butyl N-[(4-{[(3-benzylpiperidin-1-
NH yl)carbonylamino]methyl}phenyl)methyljcarbamate
0
13 N Teri-butyl  N-({4-[{{4-[(piperidin-1-yl)carbonyl]piperidin-1-
Q NH yl}carbonylamino)methyllphenyl}methyl)carbamate

e} Tert-butyl N-{{4-{({4-[(2,3-dihydro- 1H-indol-1-
44 %k(/\, yl)carbonyllpiperidin-1-yl}carbonylamino)methyllphenyt}
NH

methyl)carbamate

k‘,‘fo Tert-butyl N-{[4-({[4-(2-0x0-2,3-dihydro-1H-1,3-

45 O/N\O benzodiazol-1-yl)piperidin-1-yl]carbonylaming}
NH methyl)phenyl]methyljcarbamate
46 QN Tert-butyl N-{[4-({[4-(1,3-benzoxazol-2-yl)piperidin-1-

\
OJ\O\IH yllcarbonytamino}methyl)phenyl] methyl}carbamate




COCO iii) CO :1- COr 0) OC/ (C1 cCcvC/ CO (N auieN
2,2,2-Trifluoroacetic acid; N 1[4-(am nonethyl)
phenyl ] rnet hyl ) -4-[ (3- met hoxyphenyl ) net hyl ] pi peri di ne- 1- car boxam de
2,2, 2-Tri f yofopafepiss ¢ acid; N 114-(am nomethyl) PCT/GB2012/050177
phenyl | met hyl ) - 4-[ (4- met hoxyphenyOret hyl ] piperidi ne-1-carboxamid e
2,2,2-Trifluoroacetic acid; N 1[4-(am nonethyl)
phenyl ] net hy1} - 4-[ (3-fl uorophenyl) met hyl ]
N-1[ 4- (Am nonet hyl ) phenyl ] net hyl }-4-[ (4-
fl uorophenyOnet hyl | pi peri di ne- 1-carboxam¥e 2,2,2-Trifluoroacetic acid,
N-{[ 4- (am nonpitRdNEDRERW, met hyl} - 4-[ (4- chl orophenyl ) net hyl ]

Tert-butyl N-({4-[({4-[(4-fluorophenyl)(hydroxy)methyl]piperidin-1-

yl}carbonylamino) methyl]lphenyl}methyl)carbamate

OH
F il
©

5 Intermediate 34 (46.0 mg, 0.10 mmol} was dissolved in MeOH (2 mL) and
NaBH, (11.1 mg, 0.29 mmol) was added. The reaction mixture was stirred at room
temperature for 1 h and quenched with water {1 mL). The solvents were removed
in vacuo to give the crude title compound as a white solid which was used without
further purification. LCMS: ES* 372.5 [MH]".

10 INTERMEDIATE 48
Tert-butyl N-({4-[({1-[(3-Hluorophenyl)methyl]piperidin-4-yl}formamido)methyl]
phenyllmethyl)carbamate
F\Q/‘O\’r“ ﬁNHaoc
0
1-[(3-Fluorophenyl)methyllpiperidine-4-carboxylic acid (350 mg, 1.28 mmol)
15  was dissolved in THF (2 mL}) and cooled to 0°C. DIPEA (0.48 mL, 2.66 mmol) and
HBTU (480 mg, 1.27 mmol) were added and the reaction mixture was stirred for 20
min. Tert-butyl N-{[4-(aminomethyl}phenylmethyl}carbamate (300 mg, 1.27 mmol)
was added and the reaction mixture was warmed to room temperature over 21 h.
The solvents were removed in vacuo and the residue was partitioned between
20 EtOAc (25 mL) and water (15 mL). The organic fraction was washed with sat aq
NH.CI (20 mL), 1 M aq NazCOs; (20 mL) and brine (20 mL), dried (MgSQ4) and
concentrated in vacuo. The residue was purified by column chromatography to give
the title compound (380 mg, 66%). LCMS: purity 100%, ES* 456.8 [MHJ".



2,2,2-Trifluoroacetic acid; N-{[4-(am nonethyl)
phenyl ] nmet hyl ) -4-[ (4-nmet hyl phenyl)nethyl] Structure Vd1l: NLN aHNHoaw Vdt

NICONI-1 NM10 * H2' z1Z2 02z M =i 0Ouz2'"zmb5if izaa2ILO
X3 04 CO WO 2012/101453 PCT/GB2012/050177
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INTERMEDIATE 49

General Procedure B
4-Benzyl-N-[(4-cyano-3-fluorophenyl)methyl]piperidine-1-carboxamide

N
spe¥ed
Q

5 Intermediate 8 (620 mg, 2.35 mmol), Intermediate 6 (970 mg, 2.35 mmol}
and DIPEA (1.17 mL, 7.05 mmol) were dissolved in DMF (20 mL) and stirred at
room temperature for 1 h. Further Intermediate 6 (243 mg, 0.59 mmol) was added,
the reaction mixture was stirred for 4 h and the solvents were removed in vacuo.
The residue was dissolved in EtOAc (50 mL), washed with 1 M ag HCI (20 mL), 1 M

10  aqg NaxCOs (20 mL) and brine {30 mL) and concentrated in vacuo. The residue was
purified by column chromatography to give the title compound (433 mg, 52%) as a
yellow oil. LCMS: ES* 352.6 [MH)]".

INTERMEDIATES 50-55
intermediates 50-55 were prepared similarly to General Procedure B using
15  Intermediates 6 and 7; see Table 2 below.
Table 2: Coupling of amines with activated ureas




:1- tr) (D 1"-- Cal cul ated for C20H26N40: 338. 210661, found RSA 21
NnRRI HPIfl- Pf Snc Cal cul ated for C20H26N40: 338.210661, found
338.210671. HPLC. Rf 3.10 Calculated for C20H26N40: 338.210661, found WR
2(19f IRl HRp 2bl2nfas® 11 Cal cul ated for C20H25N302: 338:-p8¢H 12fosofound
339.194597. HPLC. Rf 4.71 mn, 100% Calcul ated for C20H24FN302:
357.185255, found 5¢7 | R7119R t-11Drfl. Pf A77 Calcul ated for

C201-124CI N302: 373.155705, found 373.156445. HPLC. Rf 5.01 Cal cul at ed
for C201-124CI N302: 373.155705, found Calculated for C20H241Cl N302:

373. 155705, found 37
Int | X H N R® Intermediate Name Yield
Tert-butyl N-[{4-{[(4-phenylpiperidin-1-yi
50 | bond HN\/@/\NHBDC " [{4-{[(4-phenylpip y) 6%
2 carbonylamino]methyl}phenylymethyl]carbamate
Tert-butyl N-[(3-{I{(4-benzylpiperidin-1-yl)
51 CHe H N\/Q\,NHBOC : 31%
2 carbonylamino}methyl)phenyl)methyljcarbamate
NQO, 4-Benzyl-N-[(4-nitrophenyl)methyl]piperidine-1-
52 | cH, HN\/@ y ‘ [{ phenyl)methyl]pip 925
2 carboxamide
Tert-butyl 5-{[(4-benzylpiperidin-1-yl)carbony!
53 | CH; HN\/@::NHBOG amino]methyl}-2,3-dihydro-1H-iscindole-2- 82%
carboxylate

Tert-butyl N-{5-[{(4-b lpiperidin-1-yl |
54 | CH, HN o~ _~_NHBos er. uty! {5-[(4-benzylpiperidin-1-yl)carbony 6301
aminc]pentyl}carbamate

l\/@/\NHBm Tert-butyl N-[(4-{[(4-benzylpiperidin-1-yl} Used
55 |CH, [|™N carbonyl{methyl)aminoJmethyl}phenyl)methyl]

Intermediate 3 carbamate

crude

INTERMEDIATE 56
N-[(4-Aminophenyl)methyl]-4-benzylpiperidine-1-carboxamide

sae¥¥en
@]

Intermediate 52 (390 mg, 1.10 mmol) was dissolved in AcOH (10 mL) and

zinc dust (706 mg, 11.0 mmol) was added. The reaction mixture was stirred for 18

h and poured into 1 M ag Na,CO; (150 mL). The solution was basified to pH 10

with NaOH and extracted with EtOAc (3 x 100 mL). The combined organic fractions

10 were dried (MgSO,) and the solvents removed in vacuo. The residue was purified

by column chromatography to give the title compound (183 mg, 51%) as a
colourless gum, LCMS: purity 100%, ES* 324.7 [MH]".
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INTERMEDIATE 57
Tert-butyt N-[[(4-{[(4-benzylpiperidin-1-

10

15

20

yl)carbonylamino]methyl}phenyl)amino]({[(tert-
butoxy)carbonyl]imino})methyljcarbamate

H
N NHBocc
oc
T
O

Intermediate 56 (132 mg, 0.41 mmol) was dissolved in DMF (5 mL) and tert-
butyl N-[{1E)-{[{tert-butoxy)carbonylliminc}{ TH-pyrazol-1-yl)methyl]carbamate (127
mg, 0.41 mmol) was added. The reaction mixture was stirred for 6 d and the
solvents were removed in vacuo. The residue was dissolved in EtOAc (50 mL),
washed with 1 M aq NaC0Os; (3 x 50 mL), dried (MgS0,) and the solvents were
removed in vacuo. The residue was purified by column chromatography to give the
title compound (231 mg, 96%) as a colourless gum. LCMS: purity 100%, ES* 566.8
[MH]*.
INTERMEDIATES 58
Tert-butyl 5-({{4-(pyridin-4-ylmethyl)piperidin-1-ylJcarbonylamino}methyl)-2,3-
dihydro-1H-isoindole-2-carboxylate

P H\/@::NBUC
N. == NTN
o]
Intermediate 58 was prepared similarly to Intermediate 26, using tert-butyl 5-
(aminomethyl)-2,3-dihydro-1H-isoindole-2-carboxylate instead of tert-butyl N-{[4-
(aminomethyl)phenyl] methyl}carbamate, to give the title compound (86 mg, 13%).

LCMS: ES* 451.7 [MH]".

i o

cv



r--. c&vCOQl a) Cv CDCO (7)

N- 1[ 4- (Am nonet hyl ) phenyl knet hy1} - 4- (pyri di nP-vl npt hvhni nprirlinp-1-narhrw
am dp

N-{[ 4- (AmM gorBildsphenyl | met hyl | - 4- (pyri di n3- vl met hvhpbpehahgytr car boxam
i de  N-114- ( Am nonet hyl ) phenyl | met hyl | - 4- (pyri di n4-vi npt hvhni npri di np-1
-narhnyamrip N-{[4-(Am nonet hyl ) phenyl ] net hyl }-4-

phenoxypi peri di ne- 1- car boxam de N 1[ 4- ( Am nonet hyl ) phenyl ] net hyl | - 4- (4-
fliinrnnhpnnyvlninorirlinea-1-rarhnyamrio

Ni [ 4- (Am nonet hyl ) phenyl ] et hyl }-4-(2- 39

chl or ophenoxy ppigefigtattes Egcar boxam de  hydrnehlnririp

N- ([ 4- (Am nonet h Iiphenylinethyl}-4-(3-_ o )

chl or ophenoxyyw%t' il di péllA-{4-Hudrophenoyy)piperidin-1-yijcarbonylamino}methyl)-2,3-

N- ([ 4- (Am nonghlifo HEBIhddIBRiRakboxddté -

chl or ophenoxy) pi peré di ne- 1- car boxam de hydrochl ori de i

0
5 Intermediate 59 was prepared similarly to Intermediate 28, using tert-butyl 5-
{aminomethyl)-2,3-dihydro-1H-isoindole-2-carboxylate instead of tert-butyl N-{[4-
{aminomethyl)phenyllmethyl} carbamate, to give the crude title compound which
was used without further purification. LCMS: ES* 470.6 [MH]".
INTERMEDIATE 60
10  4-Benzyl-N-[(4-cyanophenyl)methyl]piperidine-1-carboxamide

sae¥len
0

4-(Aminomethylibenzonitrile hydrochloride (6.79 g, 40.3 mmol) and DIPEA
(20.7 mL, 125 mmol) were dissolved in DMF (100 mL) and a solution of CDI (7.19 g,
44.3 mmol) in DMF (50 mL) was added. The reaction mixture was stirred for 2 h,
15 benzylpiperidine (7.85 mL, 44.3 mmol) was added drop-wise and the reaction
mixture was stirred for 16 h. The solvents were removed /n vacuo and the residue
was dissolved in EtOAc (150 mL) and washed with 1 M ag HCI (2 x 100 mL), 1 M
aq NaxCOs (100 mL) and brine and the solvents were removed in vacuo to give the
titte compound (12.9 g, 96%) as a yellow oil which was used without further
20  purification. LCMS: ES* 334.1 [MH]".
INTERMEDIATE 61
N-{(4-Cyanophenyl)methyl]-4-(pyridin-4-ylmethyl)piperidine-1-carboxamide

\ //N
| H
N. NTN
O

CDI (90.2 mg, 0.56 mmol) was dissolved in DCM (5 mL) at 0°C and 4-
25  aminomethyl-benzonitrile (90.0 mg, 0.53 mmol} and DIPEA (72.4 mg, 0.56 mmol)
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were added. The reaction mixture was warmed to room temperature over 1 h. The

reaction mixture was cooled to 0°C and a solution of 4-piperidin-4-ylmethyl pyridine

dihydrochloride (139 mg, 0.56 mmol) and DIPEA (217 mg, 1.68 mmol) in DCM

(5 mL) was added. The reaction mixture was stirred for 16 h and concentrated in
5 vacuo. The residue was purified by HPLC to give the title compound (139 mg, 78%)

as a colourless solid. LCMS: purity 100%, ES* 335.6 [MHY".

INTERMEDIATE 62

N-[(4-Cyanophenyl)methyl]-3-phenyipyrrolidine-1-carboxamide

OO

o)
10 CDI (441 mg, 2.72 mmol) was dissolved in DCM (25 mL) and cooled to 0°C.
3-Phenylpyrrolidine HCi {(0.50 g, 2.72 mmol) and DIPEA (0.47 mL, 2.72 mmol) were
added and the reaction mixture was warmed to room temperature and stirred for
24 h. The product was triturated with water (15 mL) and the solids collected by
filtration. The residue was dissolved in MeCN (10 mL), iodomethane (0.68 mL,
15 10.9 mmol) was added and the reaction mixiure was stirred for 3 d. The reaction
mixture was concentrated in vacuo and re-dissolved in DMF (10 mL) and 4-
aminomethylbenzonitrile HCI (0.37 g, 2.17 mmol) and DIPEA (0.72 mL, 4.17 mmol)
were added. The reaction mixture was stirred for 48 h, concentrated in vacuo and
partitioned between EtOAc (100 mL) and water (70 mL). The organic phase was
20  washed with 1M ag HCI (30 mL), sat ag NaHCO; (30 mL}), dried (MgSQ,) and
concentrated /n vacuo. The residue was triturated with ether {10 mL) to give the

title compound (0.47 g, 71%) as a beige solid. LCMS: ES* 306 [MH]**.
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INTERMEDIATE 63
4-Benzyl-N-[(4-cyanophenyl)methyl]piperazine-1-carboxamide
//N
N
H
o o
o

10

15

20

Intermediate 63 was prepared similarly to General Procedure A using 1-
benzylpiperazine (0.77 mL, 4.44 mmol) and 4-aminomethylbenzonitrile HCI (0.75 g,
4.44 mmol) to give the title compound (1.22 g, 82%) as a yellow oil. LCMS: ES*
335.2 [MH]**.

INTERMEDIATE 64
4-[{Methylamino)methyl]benzonitrile

CN
I
HN\/Q/

Methylamine {40% wt in H.O, 25 mL, 322 mmol) was added to a solution of
4-(bromomethyl)benzonitrile (4.00 g, 20.4 mmol) in EtCH (40 mL) and the reaction
mixture was stirred for 20 h. The reaction mixture was concentrated in vacuo and
the residue purified by column chromatography to give the title compound (1.10 g,
37%} as a yellow oil. LCMS: ES* 147.1 [MH]".

INTERMEDIATE 65
4-Benzyl-N-[(4-cyanophenyl)methyl}-N-methylpiperidine-1-carboxamide

Z
OO
The title compound was prepared similarly to General Procedure B using

Intermediate 6 (1.80 g, 4.38 mmol) and Intermediate 64 (0.77 g, 5.27 mmol) to give
the title compound (1.41 mg, 93%) as a yellow oil. LCMS: ES* 348.1 [MH]**,



co ap 0- ,---C co ,:r Lr) Cal cul ated for C20 H25N3CS:
355.171833, found 355.173533. HPLC. Rf 4.99 nin, 100% Calculated for
C201-125CI N4O: 372.171689, found 372.173659. HPLC. Rf 4.96 Calculated for
C211- 124FNgB201246253.85255, found 369. 185265. HPLC: Rf #eGdstsidisery®0%
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INTERMEDIATE 66
1-Benzyl-N-[(4-cyanophenyl)methyl]piperidine-4-carboxamide
//N
N
H
©/\ O\WN\/Q/

0
To a solution of 1-benzylpiperidine-4-carboxylic acid (1.00 g, 4.56 mmol) in

5 DCM (50 mlL) were added 1-(3-dimethylaminopropyl)-3-ethyl carbediimide
hydrochloride (0.90 g, 4.55 mmol) and hydroxybenzotriazole hydrate (0.70 g, 4.56
mmol} and the reaction mixture was stirred for 15 min. The reaction was cooled to
0°C and 4-aminomethylbenzonitrile hydrochloride {0.77 g, 4.56 mmol} and DIPEA
(1.58 mL, 9.13 mmol) were added and the reaction mixture was stirred for 20 h and

i0  concentrated in vacuo. The product was partitioned between EtOAc (70 mL) and
sat aq NaHCO; (20 mL), and the aqueous phase extracted with EtOAc (50 mL).
The organic fraction was washed with brine (50 mL), dried (MgSC4) and
concentrated in vacuo to give the titte compound (1.34 g, 88%) as a yellow solid.
LCMS: ES* 334.1 [MH]**.

15 INTERMEDIATE 67
4-Benzyl-N-[(4-cyano-2-fluorophenyl)methyl]piperidine-1-carboxamide

The title compound was prepared similarly to General Procedure B using

Intermediate 6 (0.76g, 2.68 mmol) and 4-(aminomethyl)-3-fluoro-benzonitrile HCI

20 (0.50 g, 2.68 mmol) to give the title compound (482 mg, 51%]} as a yellow solid.
LCMS: ES* 352.3 [MH]* ¥,



Cal cul ated for C20H25N30: 323.1998, found 323.2000. LICHTr".. ft A non'
Cal cul ated for C21H27N30: 337.215413, found 337.215723. HPLC. Rf 5.04 nmin,
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INTERMEDIATE 68

N-[(4-Cyanophenyl)methyl}-4-[(3-methoxyphenyl)methyl]piperidine-1-
carboxamide

//N
H
saeVisy
0 0
5 CDI (613 mg, 3.78 mmol) was dissolved in DCM (30 mL) and cooled to 0°C.

3-Methoxybenzyl-4-piperidine (1.00 g, 3.78mmol) and DIPEA (0.65 mL, 3.78 mmol)
were added and the reaction mixture was warmed to room temperature and stirred
for 3 d. The reaction mixture was concentrated in vacuo and partitioned between
EtOAc (50 mL) and water (50 mL). The aqueous phase was washed with EtOAc (2

10  x 50mL) and the combined organic fractions were washed with water (50 mL), dried
(MgSQy4) and concentrated in vacuo. The residue was dissolved in MeCN (40 mL),
iodomethane (1.17 mL, 18.9 mmol) was added and the reaction mixture stirred for 4
d. The reaction mixture was concentrated in vacuo and re-dissolved in DMF (22
mL) and 4-aminomethylbenzonitrile HCI (0.64 g, 3.78 mmol} and DIPEA (1.31 mL,

15 7.56 mmol) were added. The reaction mixture was stirred for 24 h, concentrated in
vacuo and partitioned between EtOAc (100 mL) and water (50 mL). The organic
phase was washed with water (2 x 50 mL) and brine (50 mL), dried (MgSQO,) and
concentrated in vacuo to give the title compound (1.16 g, 84%) as a pale yellow oil.
LCMS: ES* 364.0 [MH]**.

20 INTERMEDIATE 69
N-[(4-Cyanophenyl)methyl]-4-[(3-hydroxyphenyl)methyl]piperidine-1-

carboxamide
N

Q/\OT@/

To a solution of Intermediate 68 (314 mg, 0.86 mmol) in DCM (15 mL) at
25 -78°C was added BBr; (0.35 mL, 3.44 mmol) in DCM (5 mL). The reaction mixture
was stirred for 1 h at -78°C and then warmed gradually to room temperature and
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@é n])iﬁ Nang pegter (20 ¥nL) and extracted wi x 50 mL). The combined
organic fractions were washed with brine (50 mL), dried (MgSO.) and concentrated
in vacuo to give the crude title compound as a white foam (254 mg, 85%) which was

5 used without further purification. LCMS: ES™ 348 [M-HJ *,
INTERMEDIATE 70
4-Benzyl-N-(prop-2-yn-1-yl)piperidine-1-carboxamide
SR
T
The title compound was prepared similarly to General Procedure B using
10 Intermediate 6 (2.00 g, 4.86 mmol) and propargylamine {(0.31 mL, 4.86 mmol) to
give the titte compound (1.10 g, 88%) as a white solid. LCMS: ES* 257.0 [MH]".
INTERMEDIATE 71
2-N-Benzyl-5-iodopyridine-2,4-diamine
| | N
H,N = l\t©
15 2-Chloro-5-iodopyridin-4-amine {1.78 g, 7.00 mmol) was dissolved in DMA
(20 mL). 4-Methoxybenzylamine (4.57 mt, 35.0 mmol) and KxCO5 (2.90 g, 21.0
mmol) were added and the reaction mixture was heated using a Biotage microwave
at 190°C for 2 h. The solvents were removed in vacuo and the residue was purified
by column chromatography to give the title compound (0.67 g, 27%) as a yellow
20 solid. LCMS: ES* 355.9 [MH]".
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INTERMEDIATE 72
4-Benzyl-N-{[6-(benzylamino)-1H-pyrrolo[3,2-c]pyridin-2-yllmethyl}piperidine-
1-carboxamide

=N H
SACNYsYaNy
o

Intermediate 70 (500 mg, 1.95 mmoi) and Intermediate 71 (693 mg, 1.95
mmol) were dissolved in DMF (5 mL). Dichlorodi(triphenylpohsphino)palladium
(68.7 mg, 0.10 mmol), copper iodide (11.1 mg, 0.06 mmot} and Et;N (1.09 mL, 7.80
mmol} were added and the reaction was heated to 100°C for 1.5 h. The reaction
mixture was cooled to 50°C and DBU (0.58 mL, 3.90 mmol) was added. The
reaction mixture was heated to 50°C for 30 min and cooled to room temperature.
The reaction mixture was diluted with EtOAc¢ (50 mL), washed with sat ag NH,CI
{20 mL), water (20 mL), brine (20 mL), dried (MgSQ4) and concentrated in vacuo.
The residue was purified by column chromatography to give the title compound
(40.0 mg, 4.24%) as a white solid. LCMS: ES™ 484.1 [MH]".

INTERMEDIATE 73
4-Benzyl-N-[(4-cyanophenyl)methyl]piperidine-1-carbothicamide

sael¥ss

1,1'-Thiocarbonyldiimidazole (508 mg, 2.85 mmol) was suspended in THF
(25 mL). 4-Benzylpiperidine (500 mg, 2.85 mmol} was added and the reaction
mixture was stirred for 3 h. The solvents were removed in vacuo and the product
dissolved in EtOAc (100 mL) and washed with water (100 mL), 10% aq citric acid
(100 mL), sat ag NaHCO; (100 mL) and brine (100 mL), dried (MgSQO,) and the
solvents were removed in vacuo. The residue was dissolved THF (10 mL) and Mel
(1.06 mL, 16.8 mmol) was added. The reaction mixture was stirred for 48 h and
concentrated in vacuo. The reaction mixture was re-dissolved in DMF (10 mL) and
4-aminomethylbenzonitrile HCI (283 mg, 1.68 mmol) and DIPEA (0.58 mL, 3.36
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mmol) were added. The reaction mixture was stirred for 24 h, concentrated in

vacuo and partitioned between EtOAc (100 mL} and water (50 mL). The organic
phase was washed with water (2 x 50 mL} and brine (50 mL}, dried (MgSQ,) and
concentrated in vacuo to give the title compound (176 mg, 30%) as an orange oil.
LCMS: ES' 350.0 [MH]**.

INTERMEDIATE 74
4-{[(4-Benzylpiperidin-1-yl}carbonylamino]methyl}benzoate

mruﬂ T

The title compound (1.22 g, 92%) was prepared similarly to Intermediate 49,
using methyl 4-{(aminomethyf)-benzoate hydrochloride instead of Intermediate 8, as
a pale yellow solid. LCMS: ES* 367.0 [MH]".

INTERMEDIATE 75
4-Benzyl-N-{[4-(methylcarbamoyl)phenyl]methyl}piperidine-1-carboxamide

OO T

4-{[(4-Benzyl-piperidine-1-carbonyl)-amino]-methyl}-benzoic  acid methyl
ester (1.22 g, 3.34 mmol} and LiOH monohydrate (0.70 g, 16.7 mmol} were
dissolved in THF (15 mL) and water (15 mL) and stirred at 60°C for 3 h. The
organics were removed in vacuo and the solution diluted with water (5 mL) and
acidified by the addition of 1 M ag HCI (10 mL). The mixture was extracted with
DCM (2 x 30 mL). The combined organics were washed with water (30 mL), brine
(30 mL) and concentrated in vacuo. The residue was dissolved in DMF (8 mL) and
HBTU (0.48 g, 1.28 mmol) and DIPEA (0.58 mL, 3.48 mmol} were added followed
by methylamine hydrochloride (0.16 g, 2.32 mmol}). The reaction mixture was

stirred at rt overnight.
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The solvents were removed in vacuo. The product was suspended in DCM
and sonicated, the ensuing solids were collected and washed with DCM to the title
compound {0.34 g, 80.2%) as a white solid. LCMS: ES™ 366.0 [MH]".
INTERMEDIATE 76
6-(Aminomethyl)pyridine-3-carbonitrile

\CN

H,N o
N

5-Cyano-2-methylpyridine (3.50 g, 29.6 mmol}, AIBN (1.47 g, 9.00 mmol)
and N-bromosuccinimide (5.60 g, 31.1 mmol) were dissolved in carbon tetrachloride
{30 mL) and heated at reflux overnight. The reaction mixture was diluted with DCM
{40 mL) and was washed sat aq NaHCO; (3 x 100 mL), dried (MgSQ,) and
concentrated in vacuo. The product was purified by column chromatography. The
residue was dissolved in THF (20 mL) and added to a stirring suspension of NaH
(0.78 9, 19.5 mmol) in THF (20 mL) at 5°C. After 5 min a solution of di-tert-butyl
iminodicarboxylate (3.87 g, 17.8 mmol) in THF (20 mL) was added and the reaction
mixture warmed to room temperature and stirred overnight. The reaction mixture
was concentrated in vacuo and partitioned between EtOAc (100 mL) and water
(50 mL). The organic phase was washed with water (2 x 50 mL) and brine {50 mL),
dried (MgSQO,) and the residue was purified by column chromatography. The
residue was dissolved in MeOH (50 mL) and cooled to 0°C. HCI gas was bubbled
through for 15 min and the resulting suspension stirred at room temperature for 3 h.
The reaction mixture was concentrated in vacuo and the product triturated with
hexane fo afford the title compound (1.5 g, 97 %) as a white solid. LCMS: ES*
134.0 [MH]**.
INTERMEDIATE 77
6-({[(4-Benzylpiperidin-1-yl)carbonyl]amino}methyl)pyridine-3-carboxamide

(@]
=
N N e
D G
O

The title compound (1.30 g, 65%) was prepared similarly to Intermediate 49,
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INTERMEDIATE 78

4-Benzyl-N-[{5-cyanopyridin-2-yl)methyl]piperidine-1-carboxamide
Ho
N N P
b
e}

intermediate 77 (353 mg, 1.00 mmol) and DIPEA (394 uL, 2.30 mmol) were
dissolved in THF (15 mL), triflucroacetic acid anhydride (153 uL, 1.15 mmol) was
added and the reaction mixture stirred for 1 h. The reaction mixture was quenched
with water (15 mL} and the organics removed in vacuo. The aqueous phase was
10  extracted with EtOAc (2 x 30 mL), washed with 0.1 M ag HCI (30 mL), sat ag
NaHCO; (30 mL), brine (20 mL), dried (MgSQ,) and concentrated in vacuo. The
residue was purified by column chromatography to give the title compound (40.0
mg, 4.24%) as a yellow solid. LCMS: ES* 335.0 [MH]**.
INTERMEDIATE 79
15 4-Benzyl-N-[(6-cyanopyridin-3-yl)methyl]piperidine-1-carboxamide

o -CN
H ol
N\n/N =N
o

The title compound (1.30 g, 65%) was prepared similarly to Intermediate 49,
using 5-aminomethylpyridine-2-carbonitrile hydrochloride instead of Intermediate 8,
20  as a white solid. LCMS: ES' 335.0 [MH]**.
EXAMPLE 1
General Procedure C
(4-{[(4-Benzylpiperidin-1-yl)carbonylamino]methyl}phenyl)methanaminium
chloride

H NH,
NTN
5 HCI

25
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Intermediate 17 (365 mg, 0.83 mmol) was dissolved in dioxane (5 mL) and
HCI (1.66 mL, 4 M in dioxane, 6.64 mmol) was added. The reaction mixture was
stirred for 4 d and the precipitate was collected by filtration and washed with
dioxane and ether to give the title compound (205 mg, 73%) as a yellow solid.
5 HRMS calculated for Ca1HasN2O: 338.2232, found 338.2209. HPLC: Rf 9.49 min,
100% *.
EXAMPLES 2-34
Examples 2-34 were prepared similarly to General Procedure C; see Table 3

below.
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55 EXAMPLE 35
N-{[ 4- (Am nor net hyl ) - 3-f | uor ophenyl ] net hyl | - 4- benzyl pi peri di ne- 1-

S5Internmediate 49 (0.130 ng,

0.36 mml) and Cod 2 (47.0 ny,

0. 36 Mol ) waeedisssol ved in MeOH (4 nlL) and NaBH4 ( 82p@r/8B10120547 ol )

was added portion-w se.
tenperature for

The reaction mxture was stirred at
1 h, poured into 1 Maq Na2003 (25 nL) and extracted with

room

Et OAcC (2 X 25 rﬁ) The conhined nr‘ani c fractions were washed with brine
(50 nL) and tjE2®I yents{we gﬂg@mngigim lovéagio. & FegidRgwayg purified
by HPLC (1% |8 Bi< ack @~angZdg~sallted < KACQE g n. DB wo |gEvgot hg title
conpound ( 20. O—%Nnm 620 @s awhige dolizg. |H 'g"al il afed forgE
C211- 126FN30: | 855, 205891, f puind :358.1205651. Hae i 5511 #&ing; 98.5%
EXAMPLE 36 Geler kdcedur eSD & 2 N =
4- Benzyl - N-[ (|4- car bam m'%oy phenoyOret hﬁi fi pers @ ne- 1-Tarjbgxaimi de NH NH,
N, N o Fhtermpd® at e 602(6. 00 (¢ 18.0 nie? ® wad di sqofved in Et OH
(150 i), cookeB & o5/ Q 8 Bd| H& J ) w83 ubbbedst hr-ofEdl ¢he &@leti on for
45 mn. The r|gasts 8 OE W eoib S Barh8& By r §@it efpragrg ¥R |16 h and
the sol vents fg¥e: remved 2Dzt vat @S §ie rgst due|3asudiss& §iexl [in 7 M
NH3 in MeOH (g)té aRE the=r@ & ign\‘:rﬁ%tur_ S %Erﬁsﬁ @6 [h. The
sol vents wer d T &fnred P ards® Sh R ? 6di dué” was| AP vAd o hoi | i ng
Et OH/ MeOH (10: 1)BE fil t%ed, an% comcengr at ed io\n varuae The I‘OQSi dye was
purified by col ygn ¢hromat ograghy to gbve |theditle cgnpound(4.45 g, 71%
as a white saH-+4- S—aleplatedfor— 2141040253502 .9665’, found
350. 211802. HPLQ;, Rt 5.41 mn, (100% 56 BXAMRAES B7-47 Exanpl es|37-47
were prepared_siTlarl yv’to Genétal [Proteddre I3 seep TaAble 4 Beloyw. WO
2012/ 101453P(QT/ GB2012105017)7 <= - g =
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LCVMS: purity 100% ES + 322.9 [MH]. HPLC. R 4.44 mn, 100% LCMS: purity
100% ES + 352.0 [MH[t HPLC. Rf 3.03 nmin, 98% LCMS: purity 100% ES"
365.0 [MHt HPLC. RI 5.15 min, 99% LCMS: purity 100% ES + 351.0 [IVHt

HPLC: R 3yd30ifas09% LCVB: purity 100% ES. 369.0 [féfdpzotRkéizs Rl 5. 04
mn, 97% LCVS. purity 100% ES' 369.0 [MHt HPLC. Rf 5.01 mn, 97% "32

Co -0- -6-9. in._co2 -6-20.1- eat _occ)2 ooc\ s oo CDto COco CO
cocl'" r-- CD N-[(4-Carbam m doyl phenyOret hyl ] - 3-
phenyl pyrrolidi ne-1- car boxam de

55
EXAMPLE 35

N-{[4-(Aminomethyl}-3-fluorophenyl]methyl}-4-benzylpiperidine-1-
carboxamide

O

5 Intermediate 49 (0.130 mg, 0.36 mmol} and CoCl, (47.0 mg, 0.36 mmol)
were dissolved in MeOH (4 mL) and NaBH, (82.0 mg, 2.16 mmol) was added
portion-wise, The reaction mixture was stirred at room temperature for 1 h, poured
into 1 M ag Na,CO, (25 mL) and extracted with EtOAc (2 x 25 mL). The combined
organic fractions were washed with brine (50 mL) and the solvents were removed in

10 vacuo. The residue was purified by HPLC (1% formic acid) and de-salted (KoCO; in
DCM) to give the title compound (20.0 mg, 16%) as a white solid. HRMS calculated
for CaHasFN3O: 355.205991, found 355.205651. HPLC: Rf 5.11 min, 98.5%.
EXAMPLE 36
General Procedure D

15  4-Benzyl-N-[(4-carbamimidoylphenyl)methyl]piperidine-1-carboxamide

NH
H NH,
N\",N
6]

Intermediate 60 (6.00 g, 18.0 mmol) was dissolved in EtOH (150 mL), cooled
to 0 °C and HCI (g) was bubbled through the solution for 45 min. The reaction
mixture was warmed to room temperature over 16 h and the solvents were removed

20  in vacuo. The residue was dissolved in 7 M NH; in MeOH (100 mL} and the
reaction mixture was stirred for 64 h. The solvents were removed in vacuo and the
residue was dissolved in boiling EtOH/MeOH (10:1), filtered, and concentrated in
vacuo. The residue was purified by column chromatography to give the title
compound (4.45 g, 71%) as a white solid. HRMS calculated for CoiHasN4O:

25  350.210662, found 350.211802. HPLC: Rf 5.11 min, 100%.



hydrochl ori de 4-Benzyl -N-[(4- carbam midoyl phenyOrnethyl] piperazi ne-1-
carboxam i de di hydrochl ori de 4-Benzyl -N-[ (4-

car bam m dayl phenyl ) met hyl ] - Net hyl pi peri di ne- 1- car boxam de hydrochl ori de
1- Benzyl - NvbGérgasPam m doyl phenyl ) met hyl ] pi peri di ne-ger/6ad0pmsaiy de

di hydrochl ori de 4-Benzyl - N-[ (4-car bam m doyl- 3-

fl uor ophenyl ) net hyl ] pi peri di ne-1- carboxam de hydrochl ori de

N-[ (4- Car bam mi doyl phenyQret hyl ] -4-[ (3- hydr oxyphenyOnet hyl ] pi peri di ne- 1-
car boxam de hydrochloride zHN HNAN HD HN O N. N zHN /1/4 ON 41 H D HN
HD O aHNri keN HDHHID 4011 H D HN 56JL, 40 NAN

EXAMPLES 37-47
Examples 37-47 were prepared similarly to General Procedure D; see Table 4

below.



HPLC.
_ 4,67 nin,
4. 9Bc1TeBr01 8877

ES+ 367.0

ES+ 367.0 [ M.

LCVS: purity 100%

LCMS: purity 100%
ES + 352.0 [MH|t HPLC. R

co Nr

1-
qpcy,
LCVE: purity 100%
ES+ 352.0 [WMVHt HPLC. R

-1- -:1- to
4.26 mn,
95%

HPLC. R

5.41 mn,

Co -4-
LCMyo 2i4oiq¢s 100%

04 -71-
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N.. -4- co -1- a) & O LO 60 EXAMPLE 51
4-Benzyl - N-{[ 4- (1H i m dazol - 2- yOphenyl ] net hyl | pi peri di ne-1- car boxam de N5
Il \ NNO Internediate 10 (100 ng, 0.57 mmol) and D PEA (0.28 nm., 1.71

mol ) wer ay§ 16kzA6@kved in DMF (5 L) and I nternedi at e @E1(EE012080179. 57
mmol ) was added. The reaction m xture was stirred for 16 h and the

sol vents were renoved in vacua. The residue was dissolved in Et0OAc (50
m.), washed with 1 Mag HC (20 nL), 1 Maq Na2003 (20 nL) and brine (30
m.) and the solvents were renoved in vacua. The residue was purified by
HPLC to give the title conpound (61.9 ng 299% as a white 10solid. HRVS
cal cul ated fogx;gaaﬁ_z@q\mo 374.210661, offld 374.211711. HPLC Rf 5.30 mi n,
100% EXAMPLE 5

N-(1H 1, 3- Ber&BGF%VhN US(WH-iridazal2-virbenympthybpipatidige 1-casbeyaeli® de  15The

title conpound (4 06 ng, 7% wa§ repared simlarly to Exanpl e 48, using
Internedi ate 1 stead of |ntek dlate 10, as a white solid. HRMS
calculated fo 1H24 OH 3 19 011, found 348.195601. HPLC:. R 5.11 mn,

100% EXAMPLE 20
4- Benzyl - N- {1H pyrr ol o[% 2- c] pyri di n-2-yl met hyl } pi peri di ne- 1- car boxam de O

The title corrpoun%téﬁq 7até% 1%%’% %7%ﬁa?éﬁdeﬁﬂ'EW(b@B|nYL t 71 EXABPv8re? 8,

usi ng 1H pyrrol o[ 3 rret anam ne instead of Internediate 10,
as a j digsolyef iniD ﬁ/@tdan@mt@fﬁ@alaﬂ%ﬁ @@1%@@40""0%&85 fdarst 1Ther ound

348.195711. ZakilelmiflireowdSstited for9%: BaAd th¥¥bigbhte (vdR1E4m3REaTin (Bl 2750177
o1 residue was dissolved in EtOAc (50 mL), washed with 1 M ag HCI (20 mL), 1 M aq
NayCO; (20 mL) and brine (30 mL) and the solvents were removed in vacuo. The
residue was purified by HPLC to give the title compound (61.9 mg, 29%) as a white
10 solid. HRMS calculated for CaaHxN4O: 374.210661, found 374.211711. HPLC: Rf
5.30 min, 100%.
EXAMPLE 52
N-(1H-1,3-Benzodiazol-6-ylmethyl)-4-benzylpiperidine-1-carboxamide

saeNBes
o]

15 The title compound (4.06 mg, 7%) was prepared similarly to Example 48,
using Intermediate 12 instead of Intermediate 10, as a white solid. HRMS
calculated for CzH2sN4O: 348.195011, found 348.195601. HPLC: Rf 5.11 min,
100%.

EXAMPLE 53
20  4-Benzyl-N-{1H-pyrrolo[3,2-c]pyridin-2-ylmethyl}piperidine-1-carboxamide

=N
TN
O

The title compound (6.27 mg, 3%) was prepared similarly to Example 48,
using 1H-pyrrolo[3,2-c]pyridin-2-ylmethanamine instead of Intermediate 10, as a
white solid. HRMS calculated for Co(H.aN4O: 348.195011, found 348.195711.

25 HPLC: Rf 5.18 min, 99.8%.



EXAMPLE 54

4-Benzyl - N-[ (1-nmet hyl - 1H 1, 3- benzodi azol - 6-yl ) net hyl ] pi peri di ne- 1-

car boxam de N'-N 5Exanple 49 (100 ng, 0.29 mol) and 052003 (90.0 ng, 0.29
mmol ) wer ewdizpeabMes in DMF (2 L), iodonethane (18.0 gixchroZHsmrel ) was
added and the m xture stirred for 3 h. The reaction m xture was dil uted
with MeOH and concentrated in vacuo. The residue was purified by reverse
phase HPLC to give the title conpound (21.1 ng, 20% as a white solid.
HRVS cal cul ated for 10 022H26N40: 362. 210661, found 362.212241. HPLC. R
5.24 mn, 99.3% EXAMPLE 55

N (1H 1, 3 BengggMpggg46 yl nmet hyl ) - 4 (4 fldorophenoxy)plperldlne 1-
carboxam de O NN 11 H O 15CDI &g %& was dlssolved in DVF
(2.5 nL) and 4BepryiN-Birmsthylr T%@&néﬂ%a’?kﬁ(w yRpiPesidine-tpl ) in DVF
(0.5 nm) was g4igeghmifiee reaction mxture was stirred for 1 h and a

sol ution of 4-(4-f|uorophenoxy)piperidine hydr ochl oride (86.6 ng, 0.37

nmol ) and DI P $ in DM (3.0 nL) was added. The reaction
m xture was st concentrated in 20 vacuo. The residue was
purified by colum chrc:rofrat ograph"y and HPLC to give the title conmpound

(61.4 nmg, 499 as a white solid. HRVS cal cul ated for C20H2I FN4A02:
368. 1648543 f ound E3e@pleeda0 mpl029 RMol. BY (RO {WDMIERARMIES) BELe60

Exanpl es 56- 6§ we/e8 uﬁ)rtﬁ.ﬂﬁ zeﬁilLf' ?Hdn?ertflléhet(% Bamel® mmol) Wk Hidbd8nd the
25appr opri ate conmerci al avali clic am ne derivative instead of

4-(4- fl uorop'ﬁé‘ﬁb‘é‘(y%tﬂﬁ%efpiﬁ Re; Weerepainne mixtye was dilujgrviith 2daQh andypLc

Cal cul at ed f ogoncet@NAOZcud 7 Bhe Pexrie. wd ﬁe@%ﬁr@@%aﬁ@'Hﬁb Blgif | S
Cal cul at ed for C20H23N50: 349. 19026 found 349, C Rllatpg E?%, 47

ol Sl St ed | oihe Gy pomReind B3 180295 H g ks £oiho BN
10 C22H26N40: 362.210661, found 362.212241. HPLC: Rf 5.24 min, 99.3%.

EXAMPLE 55
N-(1H-1,3-Benzodiazol-6-ylmethyl)-4-(4-fluorophenoxy)piperidine-1-
carboxamide

SRSV NEs,
O

15 CDI (60.6 mg, 0.37 mmol) was dissolved in DMF (2.5 mL) and a solution of
Intermediate 12 (50.0 mg, 0.34 mmol) in DMF (0.5 mL) was added. The reaction
mixture was stirred for 1 h and a solution of 4-(4-fluorophenoxy)piperidine
hydrochioride (86.6 mg, 0.37 mmol) and DIPEA (130uL, 0.75 mmol) in DMF
(3.0 mL) was added. The reaction mixture was stirred for 16 h and concentrated in

20 vacuo. The residue was purified by column chromatography and HPLC to give the
title compound (61.4 mg, 49%) as a white solid. HRMS calculated for CaoHa1FN4O:
368.164854, found 368.164934. HPLC: Rf 4.83 min, 100%.

EXAMPLES 56-60
Examples 56-60 were prepared similarly to Example 55, using the

25 appropriate commercially available cyclic amine derivative instead of 4-(4-

fluorophenoxy)piperidine; see Table 5 below.
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EXAMPLE 61
N-(1H-1,2,3-Benzotriazol-6-ylmethyi)-4-benzylpiperidine-1-carboxamide

O L
N

NN '

be N
0

Intermediate 16 (50.0 mg, 0.30 mmol), Intermediate 6 (130 mg, 0.30 mmol)
5 and DIPEA (0.15 mL, 0.91 mmol} were dissolved in DMF (3 mL) and stirred for
16 h. Further Intermediate 6 (65.0 mg, 0.15 mol) was added and the reaction
mixture was stirred for 2 h and concentrated in vacuo. The residue was dissolved in
EtOAc (200 mL), washed with TM aq Na,CQOj (20 mL), sat ag NH4Cl (20 mL}) and
brine (30 mL) and concentrated in vacuo. The residue was purified by reverse
10  phase HPLC, dissolved in THF and water (4mL, 1:1) and LIOH {excess) was added.
The reaction mixture was heated at 50°C for 3 h and the solvents were removed in
vacuo. The residue was dissolved in EtOAc (30 mL), washed with water (20 mL)
and brine (20 mL) and concentrated in vacuo. The residue was purified by reverse
phase HPLC and de-salted (KoCO; in DCM) to give the title compound (9.10 mg,
15 8%) as a white solid. HRMS calculated for C20H23N5O: 349.19026, found
349.19027. HPLC: Rf 5.84 min, 99.8%.
EXAMPLE 62
N-[(2-Amino-1H-1,3-benzodiazol-6-yl)methyl]-4-benzylpiperidine-1-
carboxamide

N
©/\O\ITH\/©:H\>_NH2
20 ©
Intermediate 14 (40.0 mg, 0.25 mmol), intermediate 6 (210 mg, 0.50 mmol)
and DIPEA (120 uL, 0.75 mmol) were dissolved in DMF (3 mL) and the reaction
mixture was stirred for 16 h. The solvents were removed in vacuo and the residue
was diluted with EtOAc (30 mL), washed with water (20 mL), 1 M ag Na,COs
25 (30 mL), and brine and the solvents were removed in vacuo. The residue was
dissolved in THF/Water (1:1, 5 mL}, an excess of LIOH was added and the reaction
mixture was stirred for 16 h. The solvents were removed in vacuo and the residue



COLO G LOO co WO 2012/101453PCT/ (3B2012/ 050177 63 EXAMPLE 61
N-(1H 1, 2, 3-Benzotriazol - 6-yl net hyl ) - 4- benzyl pi peri di ne- 1- car boxam de
Internmediate 16 (50.0 ng, 0.30 mml), Internediate 6 (130 ng, 0.30 mol)

5 and Dl PEoGf2AMagd-, 0.91 nmol ) were dissol ved i n DVedTicEte)2/086d stirred
for 16 h. Further Internmediate 6 (65.0 ng, 0.15 nol) was added and the
reaction mxture was stirred for 2 h and concentrated in vacuo. The

resi due was dissolved in EtOAc (200 nm.), washed with 1M aq Na2003 (20 nL),
sat ag NH4Cl (20 nmL) and brine (30 nL) and concentrated in vacuo. The
residue was purified by reverse 10 phase®HPLC, dissolved in THF and water

(4m, 1:1) angaddiSdde8xeesme (88 mLadeRRed TR waR¢do AN dﬂd&mé@zms drgat ed at
50C for 3 h and the solvents were renpved in vacu?_m grger% ?ncgev\fa

di ssol ved i n needrafesioinyacuo,JeRgsidie NagaRuefied by L}E I 1B sy i)
and concentr a(k@@bg i EHghd Jdmed Eﬁb@itﬁﬂn‘bﬁ@rr&tﬁgrefph?@o biye tremite semphagie HPLC

2 i o sl | dS R P aF 2 WHG BicoBRDSNER TS I ouat LoD A8 10007

HPLC. Rf % 84oumd363%06860 HEMXANRILE2SHRin, 97.1%.

N-[ (2- Am no- ﬁ&méigggzodi azol - 6-yl ) net hyl ] - 4- benzyl pi peri di ne- 1-

car boxam de nternmediate 14 (40.0 ng, 0.25 nmmol ), Internediate 6
(210 ng, O0.5@zerifluarchcBlic®EA (120 pL, Oa@id; nmol) were di 4behxyddi-j(4+ DVF (3

m.) and the rg o) I sol vents were
renmoved in va@?géﬁﬁ'ﬁd%ﬁoﬁégnmetmglﬁ h?’ﬁ‘ﬂ{’gaéﬁ{%“ﬁ-{%ﬁc (30 nL), washed
with water (20 _ni), M aq ZC}@TB@,SBO m.), and brine and the solvents
were renoved | aduo. Thl e Wwas dissolved in THE/ Water (1:1, 5 niL),
an excess of i’i *' d f‘He reaction mxture was stirred for 16 h.
The sol vents wer e rerm\ﬁed in Vaﬂ'Elfo and the residue 64 was dissolved in

Et OAc 30 h r 0 i
concen'gra ed in vi’ﬂﬁr{)ne eS}rA@Zéil dté%mﬂ?ﬁ?ﬁﬁ)ﬁ v&ﬁ?gs@%%%&)ﬁﬂg&% @esal ted
(K2COB i n DCNplLjawmas padedf areldthe yeantiboimmixtoter wamstogddphy ht oThy s@vanteweret | e

563, 20501, 51"euR B 3 1 abg kS AR GPLE U Y piwblot2omed:

2,2,2-Trifl udi%ateA)i tg@ozpdhel,tlmmmmoum [(9&0 mg, 50%) as a colourless gum. HRMS
car bari i dam gRRRERHk) GEHOMLO R0 Teurk R BREATELE: B8 min, 100%,

15 EXAMPLES 64-68
Examples 64-68 were prepared similarly to Example 63; see Table 6 below.



NyNH O. TFA 10l nternedi ate 57 (230 ng, 0.41 mmol ) was di ssolved in DCM (5
m.), TFA (2 nL) was added and the reaction m xture was stirred for 3 h.
The solvents were renoved in vacuo and the residue was triturated with

Et 20 and pwd foizahidsy HPLC (1% TFA) to give the title cepoposmdz(9870 ny,
50% as a colourless gum HRMS cal cul ated for C20H25N50: 351. 20591, found
351.20703. HPLC: R 5.23 min, 100% 15 EXAMPLES 64- 68 Exanpl es 64-68 were
prepared simlarly to Exanple 63; see Table 6 bel ow. HRVS (ES) / LCVB /
HPLC Cal cul ated for C22H27N30: 349. 215413, found 349.215873. HPLC. Rf 5.12

mn, 100% Cal cul ated f L2 RP6NAU, 350210661, - Tound 350..2 TOYULL. HPLC:
Rf 3.11 min, 100% Cal ¢gl HReslf of LEIFRARNGDE “369| 885255, < Gund
369.186415. H PLC. Rf TR2RR. 99.22% Cal cg&tgd flor @22H2 AZ0: B37. 2154,
. 3 +
found 337.2147. HPLC: R BL07 i ng 106% L :_qurlt:'él"o'i_oqug + B04.8
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U) etueN 4-Benzyl-N-(2,3-di hydro-1 H isoindol-5-ylnethyl)piperidine-1-
carboxam de N-(2,3-D hydro-1 Hi soi ndol-5- ylnethyl)-4-(pyridin-4-

yl met hyl ) pi peri di ne- 1- car boxam de di hydrochl ori de

N- (2, 3- Di hy@henAbtass0i ndol-5- yl met hyl) - 4- (4-f1 uor ophewerxys2012/050177

pi peri di ne- 1- car boxam de hydrochl oride N-{[3-(Am nonet hyl ) phenyl ] net hyl b
4- benzyl pi peri di ne- 1- car boxam de N (5- Am nopentyl) - 4-

benzyl pi peri di ne-1-carboxam de Structure zI ig2 Z 0 z2 (1 1ZgIN1Z
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EXAMPLE 69
2,2 2-Trifluoroacetic acid; N-({6-amino-1H-pyrrolo[3,2-c]pyridin-2-yl}methyl)-4-
henzylpiperidine-1-carboxamide

TFA
=N
NH
7N
O

5 Intermediate 72 (40.0 mg, 0.08 mmol) was dissolved in DCM (1 mL) and
TFA (1 mL) and stirred for 3 d. The solvents were removed in vacuo and the
residue purified by reverse phase chromatography to give the title compound
(1.13 mg, 3%) as a white sofid. LCMS purity 100%, ES* 364.0 [MH]". HPLC: Rf
5.13 min, 90%.

10 EXAMPLE 70
2,2 2-Trifluoroacetic acid; 4-benzyl-N-{[4-(N',N,N-
trimethylcarbamimidoyl)phenylmethyl}piperidine-1-carboxamide

N|/ TFA
N
y |
N\n/N
0

Intermediate 76 (0.20 g, 0.55 mmol), POCl; (0.08 mL, 0.83 mmol) and

15 DIPEA {(0.11 mL, 0.66 mmol) were suspended in DCE (5 mL} and heated at refiux

for 2 h. Dimethylamine hydrochloride (0.22 g, 2.75 mmol) was added and the

mixture stirred at reflux for 5 days. The solvents were removed in vacuo and the

product suspended in DCM (10 mL), sonicated and the solids removed by filtration.

The filtrate was concentrated in vacuo and purified by HPLC (1% TFA) to afford the

20 title compound (10.0 mg, 3.59%) as a colourless film. LCMS purity 100%, ES*
393.0 [MH]". HPLC: Rf 5.24 min, 97%.
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N- ({6-am no- 1H pyrrol o] 3, 2-cl pyri di n-2-yl | net hyl) - 4-

benzyl pi pexpdingerksxar boxam de PCT/GB2012/050177
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EXAMPLE 71
2,2, 2-Trifluoroacetic  acid;  4-benzyl-N-({4-[(1Z)-(methylimino)(pyrrolidin-1-
ylimethyl]phenyl}methyl)piperidine-1-carboxamide

Nl/ TFA
saeNUsae

5 Intermediate 75 (0.08 g, 0.22 mmol), POCI; (0.03 mL, 0.26 mmol) and
DIPEA (0.04 mL, 0.26 mmol) were suspended in DCE (1 mL) and heated at reflux
for 2 h. Pyrrolidine (0.08 mL, 1.10 mmol) was added and the mixture stirred at
reflux overnight. The solvents were removed in vacuo and the product suspended
in DCM (5 mL), sonicated, and the solids removed by filiration and the residue

10 purified by chromatography. The product was dissolved in DCM (2 mL) and TFA
(0.5 mL), stirred at room temperature for 1 h and concentrated in vacuo to afford the
titte compound (5.84 mg, 6.52%) as a colourless glass. LCMS purity 100%, ES”
419.0 [MH]*. HPLC: Rf 5.45 min, 98%.

BIOLOGICAL TESTS
15  PARZ studies
The PAR2 receptor couples through the Gq signaling pathway and results in
activation of calcium mobilization. The functional activity of test compounds was
routinely tested by measuring the ability of compounds to antagonize PAR2 (trypsin
challenge) activity in a dose dependent manner, in 1321N1 cells transfected with

20  the human PARZ2 receptor, using a calcium flux Fluorescent Imaging Plate Reader
FLIPR assay. To provide confirmation of functional inhibition, compounds were also
examined at the native PAR2 receptor expressed in the A549 cell line.

The selectivity of compounds for PAR2 versus the PAR1 and PAR4
receptors was evaluated using the native 1321N1 cell line. In order to confirm that

25  activity at the PAR2 receptor was due to direct inhibition of the PAR2 receptor as
opposed to inhibition of trypsin, a series of serine protease assays was developed

to measure the activity of in-house compounds on enzyme activity.



TFA S5Internmediate 72 (40.0 ng, 0.08 nmmol) was dissolved in DCM (1 nL)
and TFA (1 nL) and stirred for 3 d. The solvents were renoved in vacuo and
the residue purified by reverse phase chromatography to give the title

conmpound (Wobdig14s8%9 as a white solid. LCVS purity 1p8feslm/osiidtsd. O
[Md]'. HPLC. Rf 5.13 min, 90% 10 EXAMPLE 70 2,2, 2-Trifl uoroaceti caci d;
4-benzyl -N-{[4- (W N, N-

trimet hyl car bam m doyl ) phenyl ] net hyl } pi peri di ne- 1- car boxam de TEA 0
Internediate 76 (0.20 g, 0.55 nmml), POCCI3 (0.08 nL, 0.83 mol) and 15

DI PEA (0.11 ni, 0.66 mml) wer e suspended8 n DOE (5 nL) and heated at
reflux for 2 F rg Iér ne hﬁdrochl oride (0.22 g, 2.75 mmol ) was added
and the m xt uf &"¢P74 £ Uﬁ’tm?%lfﬁa dfes days. The sol vents were renoved in
vacuo and t he prodiiretly, stestpc&mﬂxedndmwa@l\dhésbﬁ/edtr) DMSfhitc atoedcentrdtidrhef 2l i ds

db f The f.il fied
by TPLC (106 TN e pe B Bt bbBirial BRoE AT R ey SRR R ©
col ourl ess f [ |rmsfdr@ﬁ80rﬁﬁrwell>/cmﬁ]Ide PBies39Bie dayHf astpLand Miutesl Rasgdn, 97%
27b5§'§\'>\//r|— %fﬁf(ei is? fhe! | eﬁy Jooﬂﬁﬁt%cﬁﬁgﬁt |on' dOSf—response measurements were

i'mno)(pyrro
yl) nmet hyl | pheaﬁﬁla}’erbtbhym)ibn@drii 46 reerial- dlhmb@ﬁ(étmmucgﬂrﬂ epinegles 759 0. 08

wer o suspendbt TR LI e tariefRa el ANCosshy b el el e

(0.09 m., 1. 1@9%@“00@@6@%@&%@6%@nan%tne 8otgnGy pfehe aﬂmp@mdawth a

over ni ght . Thgp é&'c\éﬁéﬁrﬁaﬁ&ﬁﬁ%n@@mgmt&G/@EM%e#@QJsé@eTHHé&éﬁ@bufﬁa‘r‘%@&ﬁded in
DCM (5 nlL), sonicated, and the soli ation and

resi due 1(1)0 puas HBES byffensuapiamenied il 20 THE HEPE@@E# Ovlae Baf drgiegeri™sl: DeMm ( 2
) and TFA (fHP4Mrhe Ioadihgavash a@fferr@@aaettﬁérﬁhﬁﬁ@wm@ aéﬁy blifér. and concentr at ed

in vacuo to afford the tjtfle co ound I(\I q /% a(;olo Iess

gl ass. LCVB puri t ylutRiohAlEsirangies Glﬁ’ 1% Ny pells V&%ﬁ@f‘t”ﬁd Da@)e 9

BIhO_OGI CAL TlESa’ﬁeslSrrB&uF?Q g:&mwgas supplementé®  RAR2 1roeffcfeﬁraty|zeccousrases1t/chr ough
the Gg signaljng. an act.ivati.on ium

mobi 11 zat Son, PRTRSSIESERRES. SE0Y vbly' Gt ettt Md o hiieeal
tested bylfreasuci rmgat hemidified,i 5% Gbgcmmpdmdatntoeprwne agbub-z@tivadRs (ereypsi n

chal | enge) acfi ﬁ)‘ %d ' ﬂe@? %%nggel\%iﬁgu%%ggéhe”c%ﬂgﬁére I:th &gfrﬁ?&e %ﬁb 2 free

transfected wWT tor
Fl uorescent | ﬁﬁ@brﬂ@"/ﬂ%ﬂé%‘&cﬁeun BLICR rassfaw ﬂiﬁbam mﬁttsaerm@dflm meslturrbn of

Feceptor expras2dd ¢ o fRTR B4R P, el £ ARMUAbIEGACE, AR KA
conpounds for(@Aﬁz#aﬁﬂéaBd tnebategrat @r‘i@lwﬁ% G/ WB o burmﬁéle@mutaﬁa@ré@r usi ng
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pluronic acid for 60 min at 37°C under 5% CO,. Following the incubation, cells were
washed in assay buffer at 37°C using the Biotek ELx 405, washing 3 times, leaving
25 40 plin each well and incubated for 10 min at 37 °C before use.

A combined agonist/antagonist protocol was used to measure changes in
intracellular calcium concentration. Compound (antagonist) was added to the cell
plate using a Fluorometric Imaging Plate Reader (FLIPR) {Molecular Devices,
Sunnyvale, CA, USA). Basal fluorescence was recorded every second for 10

30 seconds prior to compound addition (10 pl) and fluorescence recorded every

second for 1 min then every 6 seconds for a further 1 min. Trypsin (ECs
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Claims
1. A compound of formula () or a pharmaceutically acceptable salt, solvate, or
hydrate thereof

(1)
5 Y is -N(R"™- or -C(R"™)(R?%-; and
R"is -X-R® and R'® is -Q-R%;
X is independently selected from a direct bond, -C(O)-, -(CHR®),-, -N(R®)- or,
in either orientation, -(CH.CHR®)-;
Q is independently selected from a direct bond, -O-, -S-, -N(R®)-, -C(O)-,
10 C(H)(OH)-, -(CHR®),- or, in either orientation, (CH.CHR®)-;
pistorg;
U=0orS
R® is a monocyclic aromatic or non-aromatic carbocyclic or heterocyclic ring
having 5 or 6 ring atoms, optionally fused to a second aromatic or non-
15 aromatic monocyclic carbocyclic or heterocyclic ring to form a 5-5, 5-6, 6-5,
or 6-6 bicyclic ring system, which monocyclic ring or bicyclic ring system is
optionally substituted with one more substituents independently selected
from halogen, hydroxy, cyano, nitro, CFi, Cig-alkyl, Cis-alkoxy and
-NR™R™, wherein
20 R™, R are each independently selected from hydrogen and Ci.4-alkyl,
wherein any alkyl residue is optionally substituted with one or more
substituents independently selected from fluorine, hydroxyl and C,.4-alkoxy,
or
R and R, together with the nitrogen atom to which they are bound, form a
25 4- to 7-membered saturated heterocyclic ring, optionally substituted with one
or more substituents independently selected from fluorine, hydroxyl, Ci.4-

alkyl, fluoro-C.4-alkyl and C.4-alkoxy;
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R%is H,
Zis N or CH, and the ring comprising Z and Y is optionally substituted,
n=0,1,or2, and m=0or 1, provided that m = 0 when n = 2, and provided
that neither m nor n = 0 when Z and Y are each N, and

5 R® and R® are each independently selected from H, Cy-4 alkyl, or cyclopropyl
each of which C4-4 alkyl, or cyclopropyl being optionally substituted with one
or more substituents independently selected from fluoro, and Cy-4 alkoxy;
R*is

0] a 6-5 bicyclic ring system selected from

N N
Gy 0 OO
* ‘\‘lg x” |\! *

R R®

10

optionally substituted on either ring, and wherein the bond marked * is
connected to the CHy, or
{ii} the 5-6 bicyclic ring system

=N
Y

* N
15 H
optionally substituted on either ring, and wherein the bond marked * is

connected to the CH,, or
(i)  a radical of formula -(W),(CHz): B
wherein W is an optionally substituted pheny! or pyridyl ring, v is 0 or
20 1, and tis O or 3 provided that whenv=0,t=3,and whenv=1,1t=
0; and
B is selected from:
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wherein R’, R®R® and R are independently selected from H, Cy-4
alkyl, or cyclopropyl, each of which Gy-4 alkyl, or cyclopropyl being
5 optionally substituted with one or more substituents independently
selected from fluoro and Ci-4 alkoxy; or
R” and R® together with the nitrogen atom to which they are attached
form a 3-5 membered heterocyclic ring selected from aziridine,
azetidine, and pyrrolidine each of which being optionally substituted
10 with one or more substituents independently selected from fluoro and
Ci-4 alkoxy.
2. A compound according to claim 1 wherein R’ and R® are independently
selected from H, Cy-4 alkyl, or cyclopropyl, each of which Cs-4 alkyl, or cyclopropyl
being optionally substituted with one or more substituents independently selected
15  from fiuoro and C+-4 alkoxy
3. A compound according to claim 1 or 2 wherein the ring comprising Z and Y

is selected from:

1

B
R R‘KD\ R
N.

wherein the bond marked* connects to the carbon of the carbony! group.

1

A
N R“L)C\
k,N\* R'® N., /2 N.,
2

R

20 4. A compound according to any preceding claim wherein the ring comprising Z
and Y is optionally substituted with one more substituents independently selected
from fluoro, Cy 4-alkyl, Cy.4-alkoxy, fluoro-Ci.s-alkyl and fluoro-C.4-alkoxy.

5. A compound according to any preceding claim wherein the radical
25  ~(W)(CHy): B is selected from:



A67 D14 C31 D51 C68C15C32D52B 16 B33 C53C 17 A34 A54
D

WO 2012/101453 PCT/GB2012/050177

any of which being optionally substituted, and wherein the bond marked * is
connected to the CHa.

6. A compound according to any one of claims 1 to 4 wherein R is selected
5 from:

NR‘IO
78 N
NR'R ©: D NH, NH
- % |\‘f - * 7
*x R'-" *
H
N N NH N N
O o [y »
* , .- NH ) R ) R°
* *

R

any of which being optionally substituted, and wherein the bond marked * is
connected to the CHa.

10 7. A compound according to any preceding claims wherein R'® is hydrogen.
8. A compound according to any preceding claim wherein W is an optionally
substituted phenyt ring.
9. A compound according to any preceding claim wherein the the R*
substituent is optionally substituted with one or more fluoro substituents

15 10. A compound according to any preceding claim wherein R%is H.
11. A compound according to any preceding claim wherein R®is Hor methyl.
12. A compound according to any preceding claim wherein R?is H or methyl.
13. A compound according to any preceding claim wherein R’ is selected from:



15 70 dains 1.A conpound of fornula (1) or a pharmaceutically acceptable
salt, solvate, or hydrate thereof 173 i4czyN/R4 (1) 5Y is -N(R)- or
C(ng)(RZ) and RIAis -X-R5 and R1 is -Q R5; X is independently

sol ected frBMBHIMEL, bond, -C(0)-, -(CHRE)p-, - N(R6)-PEHEBImASITNer
orientation, -(CH2CHRG) - 7 i s independently selected froma
di rect bond, -0-, -S, -N(R6)-, -0(0)-, 10C(H(OH-, -(CHRG)p- or, in
either orientation, -(CH2CHR6)-; pis 1 or 2, U=0or SR is a
nonocyclic aromatic or non-ar omati c carbocyclic or heterocyclic ring
having 5 or 6 ring atonsy’ opti naII fused ;o a second aromatic or non- 15
aromatic m)noy iC CT' cy ter lic ring to forma 5-5, 5-6,
6-5, or 6-6 b C|IC ﬁcyclicringor bicyclic ring
systemis optionally substl t ut ed Wi t h one nore substituents independently
sel ected from hal ogen, hydroxy, cyano, nitro, CF3, C A-alkyl, 014-al koxy

and - NR7TAR7B, w ein 20R7A§ ?B are each i ndependently selected from
hydrogen and O0IN4¢ afkyl , in any kyl residue is optionally
substituted wi th ae~or é'u.bstl t §°1 ndependently sel ected from
fluorine, hydroxyl and ClM\4<al koxy, or and R7B, together with the

nitrogen atomto which they are bound, forma 25 4- to 7-nmenbered
sat ur at ed het"aesiRy Hie kondi mgfkedetcomnms B imlhetresilmﬁ i) !Wblfebul@ Nach fof thcﬁ

substituentsy omfl i ne, dr ox I, G _etal kyl,

f | uor o- Cl4- al Efﬁg%gﬁ@'%@%é%éﬁ.ﬁ%i@y &eﬂ? gl P‘éb jfuents; d§f' bp c@m land the ring

conprising Zldnd n(compomdanmkdmg i@ld?@'fofﬂfét‘ﬁébedmg-daﬂns J«her‘énz ppnd m = Ooor
mnor n =

1, provided , and ovided "t hat nert
when Z ang ?5 g]gewpﬂpmﬁ‘?ﬁfoﬁg‘gatﬁ@“mf E\P@f@ﬁéﬁgﬁmwhdemlw(%el ected

fromH, 01-41g] kyA I

cycl opropyl bei ng ocgﬁpggg& ag%ggét ?@%J@GM’W 05}89&%’ 49(1@?5’}/5 WBEFFI"t St s
i ndependent | {1dgBensienti seleaad ffromorG(O)andCIOR%)4, a¥(RExyor, Rdeither 6hént§uo6, 5
bicyclic ri ”Ebﬁg(ﬁ-hﬂ“ sel ected from

17. A compound according to any one of claims 1 to 15 wherein Q is
10 independently selected from -O-, -S-, N(RY)-, -C(O)-, G{H)(OH)-, -(CHRG)‘,- or, in
either orientation, -(CchHRa)~.
18.  A._compound _according_to any..one_ of. claims. 1_to. 15. wherein. .X_.is. .
independently selected from -C{O)-, -(CHR®),-, or -N(R®).
18. A compound according to any one of claims 1 to 15 wherein Q s
15 independently sefected from -O-, -N(R%)-, -C(O)-, G{H)(OH)-, -(CHR®),-
20.  Acompound as claimed in claim 1 selected from: .
(4-{[{4-Benzy|piperidin-1-yl)carbonylamino]methyl}phenyl)methanaminium
chloride;
2,2,2-Trifluoroacetic  acid; N-{{4-(aminomethyl) phenyllmethyt)-4-[(4-
20 methoxyphenyl)methyl] piperidine-1-carboxamide; |
2,2,2-Trifluoroacetic  acid; N-{{4-(aminomethyl) phenyljmethyl}-4-[(3-
fluorophenyl)methyl] piperidine-1-carboxamide;
N-{[4-(Aminomethyl)phenyi]methyl}-4-[(4~ﬂuorophenyl)methyl]piperidine-1-
carboxamide hydrochioride;
25 2,2,2-Trifluorcacetic  acid; N-{[4-(aminomethyl) phenyllmethyl}-4-{{4-
chicrophenyl)methyl] piperidine-1-carboxamide;

SUBSTITUTE SHEET (RULE 26)



RO optionally substituted on either ring, and wherein the bond marked * is
connected to the CH2, or (ii) the 5-6 bicyclic ring system ft'N
optionally substituted on either ring, and wherein the bond marked * is

connect ed W@ hPAoGER, or (iii) a radical of formula -(MwéEdddsoB wherein
Wis an optionally substituted phenyksor pyridyl ring, v is 0O or 201, and

t is O or 3 provided that when v =0, t =3, and whenv =1, t = 0; and B
is selected from 72 .ANR7/R8,N--reNH2 NH wherein R7, RB, RB and Rw are
i ndependently selected fromH, 01-4 alkyl, or cyclopropyl, each of which
Cl-4 al kyl, or cycl opropyl being 5optionally substituted with one or nore

substituents i ndepe selected, fr fluoro R7 and
RB t oget her with %gﬁf'éqﬂ\éﬁ’@ﬁt'(‘at offidio m[%'l(@“ﬂ H?J?gfﬁﬁb a‘?’fegg]h@’géﬁ/}odr &4a 3-5
rrerrbelre(cji het emeﬁyg{l;eg:}merﬁgll])ﬁ@émﬁeedcénbﬁjlmlraaer| di ne, azealodl nﬁ and
pyrrolidine eac C el.n iona _ t2 wi,t h ,one or nore
substituents inde H éf#rf'f‘ 8 Y%@FEM%V% 87"y é’ﬁ{ﬁe&pﬁ’e&?%)} 2. A
conpound accocasthaxgmidz; cl a?nr; 1 wherein 1:17 and RB are i ndependgnt |y

| ected f H, 4 al kyl
oychopropyl _bei g SRSk e s AR SR A BrelRE R T Pt s ©

i ndependent | ycastledxaoided 15from fl uoro and Cl-4 al koxy 3. A conpound
according to cl al i g4 PmifioBRYHrBn Rt SRR EANG ppeRlifle.1. | s sel ected
carboxamide;
N-{[4-(Aminomethyl)phenyi]methyl}-4-{phenylsulfanyl)piperidine-1-

10 carboxamide hydrochioride;

N-{[4-(Aminomethyl)phenyl]methyl}-4-[(2-chlorophenyl)amino]piperidine-1-
carboxamide dihydrochloride;
2,2,2-Triflucroacetic  acid;  N-{[4-(aminomethyl)  phenyllmethy!}-4-[(4-
fluorophenyl)carbonyl] piperidine-1-carboxamide;

15 N-{[4-(Aminomethyl)phenyl]methyl}-4-[{4-flucropheny!)(hydroxy)methyl]

piperidine-1-carboxamide;
N-{[4-(Aminomethyl)phenyl]methyl}-1-[(3-flucrophenyl)methyl]piperidine-4-
carboxamide;
N-{[4-(Aminomethyl)phenyllmethyl}-4-benzylpiperazine-1-carboxamide;
20 N-{[4-(Aminomethyl)phenyl]methyl}-4-[(2-chlorophenyl)methyl]piperazine-1-
carboxamide dihydrochloride;
N-{[4-(Aminomethyl)phenyllmethyl}-4-(1,3-benzoxazol-2-yl)piperidine-1-
carboxamide;
N-{[4-(Aminomethyl}-3-fluorophenyl]methyl}-4-benzylpiperidine-1-

25  carboxamide;
4-Benzyl-N-[{4-carbamimidoylphenyl)methyllpiperidine-1-carboxamide;
2,2,2-Trifluoroacetic acid; 4-benzyl-N-{[4-(N,N-

dimethylcarbamimidoyl)phenyllmethyl} piperidine-1-carboxamide;
N-[(4-Carbamimidoylphenyl)methyl]-4-(pyridin-4-yImethyl)piperidine-1-

30 carboxamide;

N-(1H-1,3-Benzodiazol-6-ylmethyl)-4-benzylpiperidine-1-carboxamide;



wherein the bond marked* connects to the carbon of the carbonyl group. 20
4. A conpound according to any preceding claimwherein the ring conprising
Z and Y is optionally substituted with one nore substituents independently

sel ect ed fwomihy@sP, Cl4-al kyl, Cl4-al koxy, fl uoro- Clpcy@hioydosadid
fl uoro-014-al koxy. 5. A conpound accorgling to any precedi ng cl ai mwherein

the radical 25-(W,,(CH2)t Bis selected from any of which being
optionally substituted, and wherein the bond narked * is connected to the
CH2. 6. A conpound according to any one of clainms 1 to 4 wherein R4 is

sel ected 5from any of which being optionally substituted, and wherein
the bond marked * is connected to the CH2. 10 7. A conpound according to
any preceding clains wherein R19 is hydrogen. 8. A conpound according to
any precedi ng cl &a2Whteaoacetei s anagift i onalNKyH4 Bbanzodirzal-Splimatnll)-8i ng.

9. A conpou receding claimwherein the the R4

substi tuent %ﬁg@ﬁ@hﬁgftg%ﬁ%rﬁ?%t ed with one or nore fluoro substituents

1510. A conpound aEaTHilRgodceti@ny pragedi ng NJ(%sz&iazd@~ﬂl@eWI)-él- A
conpound according to any preceding claimwherein R6 is Hor nethyl. 12. A
conpound acc@navipyralidingriycasee@etigig cl ai m wherein RO is Hor nethyl. 13. A

conmpound gqccordi _ [1RreceglJag:Cliad A, tsxgekected from WO
010 101405peT) ol ATk BRE RGO M IRIE BotBnlceadfl 8 0 | O 106
to the rest afbaxhmidepl ecul e, each of which being optionally substituted by
t he optional subst] ts defined in claiml, 14. A cgnpou cordi ng
to any of the przcée%il‘ﬁ@’oé?%ﬁe wherein Z :a'f\'f" 5 15. A conp %ZQ&Q%. ng to
any of the Maﬁﬁaﬁdhmnﬁd@ih@ﬁyimn%)me%iﬁeﬂ-carlio@(amme,eonpound according to
any one of the pr ecedi&g clai nms erein X is independently selected from

-C(0) -, - (CHRG) pBengyifi(2, %I'mvdm%ﬁ@ﬁ@ﬂ'-wlmﬂwaplp@rmm-Tmh@mp- . 17. A
o aepaie e . Ml Aok B fy B 1 Ao o
- (CHRG) p-  orthe precediegelaims, tagetrer iwith a phaChiEHRB)ly accepible camigzound
e 14 2t 885 Shmeble ol fscagl Bk ot 16701
the preparation of a composition for the treatment of diseases or conditions
rasponsive to the reduction of PAR2 mediated activity.

15 23. The use as claimed in claim 22 for the reduction of PAR2 mediated activity,
ex vivo or in vivo. | |
24. The use as claimed in claim 22 wherein the diseases or conditions are
selected from inflammation, intestinal inflammation, inflammatory skin diseases
including psoriasis and itch, fibrosis, arthritis, pain, cancer and pancreatitis.

20 25. A method for the treatment of diseases or conditions responsive to the
reduction of PAR2 mediated activity, which comprises administering to a subject
suffering such disease ah effactive amount of a compound of formula () as claimed
in any of claims 1 to 20. ' ' :
26. A method as claimed in claim 25 for the treatment of inflammation, intestinal

25  inflammation, inflammatory skin diseases including psoriasis and itch, fibrosis,
arlhritis, pain, cancer and pancreatitis.
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19. A compound according to any one of clains 1 to 15 wherein 0 is

15i ndependently selected from-0-, -N(R6)-, -C(0)-, C(H(OH)-, -(CHR8)p-.
20. A conpound as clainmed in claim1 selected from

(4-{[ (4- Bewpybpiipas: di n- 1-yl ) car bonyl am noi et hyl } phenOnesie@Asm7ni um
chloride; 2,2,2-Trifluoroaceticacid; 77

N-([4-(am norret hyl )phenyl i met hy ety E 41.affs Met hoxyphenyl ) met hyl ]

pi peri di ne- 1- car t}{; e%nt%.-rﬁ,i.g§a| tb?ggﬁ?gygggqﬁ%@ 52012} 1

N- ([ 4- (am nomet hy e |net
pi peridi ne-1-carl’ oxam de

N- ([ 4- (Am nonet hyl ) phenyl i met hyl1}-4-[ (4-fl uorophenyl) net hyl i pi peri di ne- 1-
car boxam de hydrochl ori de; 252,2,2-Trifl uoroaceticacid;

N 1[ 4- (am nonet hyl ) phenyl ] met hyl ) -4-[(4- chl or ophenyOnet hyl ]

pi peri di ne- 1- car boxam de; WO 2012/ 101453PCT/ 82012/ 050177 75
2,2,2-Trifluoroaceticacid; N-{[4-(amino nmet hyI ) phenyl ] net hyl ) -4-[ (4-

nethylphenyl)ne hyl ] er i di rbo

N (T Gt ot Pyl ) BriBhSiRd B da SE RO PRhESurivachopsni st lreirecs
car boxam de; hydrate thereof

5N-{[ 4- (Am nonet hyl ) phenyl ] net hy1}-4- (pyri di n-4-yl net hyl ) pi peri di ne- 1-
car boxam de; %}}a

N-{[ 4- (Am nonet Ryl )

car boxam de; ”4
N-{[ 4- ( Ami nonet hyl )ph yI\]\ﬁet hy1l} - 4- (phenyl sul fanyl ) pi peri di ne- 1-

10car boxam de hydrochlori de;

N-{L4 (Amdnoge';]hél )pgéenyl(]{;mst hyll- 4- [(,{2 chl or op?enyl )gm no] pi peri di ne- 1-
car boxam de di hydro gp ( uQr oaceti caci

N-{[ 4- (am nomet hyl )g %h Ford J%ET %Z?J fl uor ophenyl ) carbonyl)

pi peri di ne- 1- car box a“ '5

I5N-{[ 3 (Am norretb hy b()l@h&ébﬁhddiw Serdcleddro(difebLinn® PO@)Y LEHRY G -sawy)-reet hyl ]

pi peri di ne-1-car oxanm,

N-([4-(Am norret hyl )pﬂ'u “g'§|°1" ?tﬁ’{)’l CF&?CPFQ fl uor ophenyl ) net hyl ]Bpl peri di ne- 4-
car boxani de;10 Qis mdependently selected from a direct bond, -O-, -5-, -N(R")-, -C(0)-,

N-{[4- (Am nomet hy ppleg# ne@m'ﬁ oﬁhﬂpaﬁw&mhﬁ@anazwﬁw ar boxam de;
20N- ([ 4- (Am nonet hyI I)iﬁphen% net hyl11-4-[(2-chl oropheny t hyl ] pi per azi ne-1-

car boxam de di hydr of
N-{[ 4- (Am noret hyl )the@W$net hyl1l1-4-(1, 3-benzoxazol - 2-yl ) pi peri di ne- 1-
car boxami de; monocyrﬁc aromanc or non a.romaﬂ%carbocrcl:c Qr hetﬁowCHC ring

N- ([ 4- (Am nonet hyl ) - 3 fﬁ uor o r;]r net h enz I peri
15 having 5 or 6 ring o 8 optionally fused to a second aromatic or non-

3
heny;F‘ ] n'et4hy11- 4- (4-fl uorophenoxy) pi peridine-1 -
N R

aromatic monocyclic carbocyclic or heterocyclic ring to form a 5-5, 5-6, 6-5,
or 6-6 bicyclic ring system, which monocyclic ring or bicyclic ring system is
optionally substituted with one more substituents independently selected
from halogen, hydroxy, cyano, nitro, CFj Ci..-alkyl, Ci.e-alkoxy and
20 -NR7AR"®, wherein _
R™ R are each independently selected from hydrogen and C,4-alkyl,
wherein any alkyl residue Is optionally substituted with one or more
substituents independently selected from fluorine, hydroxy! and Cy.4-alkoxy,
or
25 R’ and R7®, together with the nitrogen atom to which they are bound, form a
4- 1o 7-membered saturated heterocyclic ring, optionally substituted with one

AMENDED SHEET (ARTICLE 19}



25 car boxam de;

4- Benzyl - N-[ (4- car bam m doyl phenyOnret hyl ] pi peri di ne- 1- car boxam de;

2,2,2-Trifluoroaceticacid; 4-benzyl -N-{[4- (N, N-

di met hyl cawvbasiziidddy| ) phenyl | net hyl | pi peridi ne- 1 - caf@oxBatizse177

N-[ (4- Car bani mi doyl phenyOnet hyl ] - 4- (@¥ri di n- 4-yl net hyl ) pi peri di ne- 1- 30

carboxam de; N-(1H 1, 3-Benzodi azol - 6-yl net hyl ) -4-benzyl p

peri di ne- 1- car boxam de; WD 2012/ 101453PCT/ GB2012/ 050177 76

2,2,2-Trifluoroaceticacid; N(1H 1, 3- benzodi azol - 5-yl net hyl ) - 3-

phenyl pyrrolidin e-1 -carboxamide; 2,2,2-Trifluoroaceticacid;

N- (1H 1, 3- benzodi azol - 5-yl nmet hyl ) - 3- benzyl pyrrolidi ne-1-carboxam i de;

5N-[ (2- Ami no- 1H 1, 3- benzodi azol - 6- yOrnet hyl ] - 4- benzyl pi peri di ne- 1-

car boxam de; 2,2,2-Trifluoroaceticacid;,4-benzyl N[ (4- carb i dam

i dopheny Oret hyI 1pip ol f“&[enﬁ“bfﬁﬁ%{]t‘ 3?%"?%{5‘9 <aledted fron[n f‘borme, h),rci31 oxy| rEM-

4- Benzyl - N- (2, 3- di hyltylohute-Cealiymt-GBykemyet hyl ) pi peri di ne- 1- car boxam i de

10 21. A pharmaceuti q;\agsl_ponpom tion conprising a conpound as clained in any

of the preceding clains, together with _a pharmaceutically acceptable

carrier. 22.The useZdN é“é@??d@ﬁﬁﬂ“%’fs"’ﬂgraﬁﬂl‘(ds?H“)’“a&gskiqsg‘fl%@d in any of

gl aims 1 to 20 :jn t e Q1 e, alﬁdmﬂ:COcﬁrﬁpmﬁﬂmatﬁmemﬁfGﬁnHH?ahdgaﬁd@igt of
i seases or conditi nsive t L.Qn PAR2 nedi at e

activity. 15 23. The(ﬂ{%fnegngérp"gpa nne%&ﬁer{‘ %&J@Qgg&#‘or’a e reduction of PAR2

medi ated activity, & asdRbareeashindsperdentivseipated frow H&1¢ Risylmsgydiaprapylai m 22

wherein the di Seaseéa&{ofwaﬁlcﬁi am? &r&clﬁﬁégﬁvpﬁeﬁ%@ dptiGTal SUbbRNBRNAhe

intestinal inflammation, I seases 1 Nnc psori asi s
and itch, fibrosis, Ob’F'?fﬁrsPtEﬁ"@e“tﬁWﬁpg/E%{W&é"r"ecé‘?‘n’d’ F"e%.'iq‘gl‘* ﬂ“”‘yio 25. A
met hod for tihe trealHﬁBnt of diseases or conditions responsive to the
reducti on of PAR2 |at eéjs%;rrc!hé/hﬁgy MRiERCPHRY | ses administering to a
subj ect suffering s di SRasE an erfectve anount of a conmpound of
formula (1) as clalrred in any of claims 1 to 20. 26.A nethod as clainmed in

claim25 for the treat -:- |nf t|o |test|nal 25i nf | ammat i on,
i nfl ammat ory skin di s‘: NIﬂLcIu SOI’I sNand itch, fibrosis,
arthritis, pain, canc d pancr& N'al s* 072012/ 101453PCT/ GB2012/ 050177
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optionally substituted on either ring, and wherein the bond marked * is
15 connected to the CHa, or
(i)  the 5-6 bicyclic ring system

\ 7

N
H

-

*

optionally substituted on either ring, and wherein the bond marked * is
connected to the CH,, or

20 (i)  aradical of formula -(W)(CHzx B
wherein W is an optionally substituted phenyl or pyridyl ring, v is 0 or
1, and tis 0 or 3 provided that whenv =0,t =3, and whenv=1,t=
0; and
B is selected from:
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received by the International Bureau on 25 May 2012 (25.05.2012) 1. A
conpound of fornmula (1) or a pharmaceutically acceptable salt, solvate, or
hydrate thereof Y-R3 14 NRy 5(I) Yis -N(R- or -C(Rla)(R2)-; and R1A
is -X-R5 awo 2RA0i4s3 - Q R5; X is I ndependently sel ect edrdWeB0a/@nr’éct bond,
-C(0)-, -(CHR6)p-, -N(1:16)- or, in éPther orientation, -(CH2CHRG)-; 10Q
is independently selected froma direct bond, -0-, -S-, -N(R5)-, -C(O0)-,
C(H(OH)-, -(CH116)p- or, in either orientation, -(CH2ZCH R6)-; pis 1 or
2; U=0 or S R5 is a nonocycllc aromatic or non-aronmatic carbocyclic or
heterocyclic ring 15 having 5 or 6 ring atons, optionally fused to a
second aronmatic or non-aromatic nonocyclic carbocyclic or heterocyclic
ring to forma 5-5, 5-6, 6-5, or 6-6 bicyclic ring system which
nonocyclic ring or bicyclic ring systemis optionally substituted with one
nore substituents independently selected from hal ogen, hydroxy, cyano,

nitro, CF3, Cl.4-wdkyl, Cl.4#al koxy and 20- NRGAR7B, \/\/nerq;&'/.\ﬁe R78 are
each independent grﬁd ect ed*'F‘rno'?’thydr*ogéJHa and ICP4- al kyl , whrerei n any al kyl
residue is optiona 'y substitwHed with one of e substitlents

i ndependently selected fromfluorine, hydroxyl and Cl4-al koxy, or 25FI 7A
and R78, together with the nitrogen atomto which they are bound, forma

4- to 7-nmenbered saturat r 16 titated with
o VD 2019) 10145apeT, D RGUSTy A brdnasBideA Nelated AL A ALET BT
sel ected frof fluorine, 3¥yHopRyAopragyly- %P’k?i whigh 90#@1%94%‘?'%93’5%9

Cl4-al koxy; R2 is H Z |gptibhalpeghstitdfdrvithoreOsmrrs i siBstiieatd dndépbrsdentdt i onal | y
substituted, 5n = 0, 1, rovided that m= 0 when n =

2, and provided that nelﬁi?géd%?rﬂgfmﬂa"é)ﬁ‘ ﬁéﬁy' fand Y are each N and R3
and Re are each i ndepend@rand R° sagetbet with the oitrogdn aom. t Mimyheymattaymmpr opyl

each of which Cl-4 al kylynpr, §-‘$Cgugﬂﬁf’rgd'lhe}?§d ?&c bl %}eﬁyfr&h'bﬁrigh%t ed with
one or nore substituents | n(?epen ent [ rom fluoro
al koxy; 10R4%is (i)a 6- 2BidiRpe PPEPYT Sach ShwBigh B6ipg: GPtiopgJ substituted
with one or more substrtuents mdependently selected from fluoro and
-4 alkoxy.
2. A compound according to claim 1 wherein R’ and R® are independently
selected from H, Ci-4 alkyl, or cyclopropyl, each of which Cs-4 alkyl, or cyclopropyl
15 being optionally substituted with one or more substituents independently selected
from fluoro and Cy-4 alkoxy
3. A compound according to claim 1 or 2 wherein the ring comprising Z and Y
1B

\ .
Hz R \N/H
N., N., R® T*L‘r
. L

20  wherein the bond marked® connects to the carbon of the carbonyl group.
4. A compound according to any preceding claim wherein the ring comprising Z
and Y is optionally substituted with one more substituents independently selected
from Hluoro, Ci.4-alkyl, C1.4-alkoxy, fluoro-Ci4-alky! and fluoro-Cys-alkoxy.

is selected from:

1

25 5. A compound according to any preceding claim whersin the radical
-(W),{CH,); B is selected from:
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119 optionally substituted on either ring, and wherein the
bond marked * is 15connected to the CH2, or the 5-6 bicyclic ring system
optionally substituted on either ring, and wherein the bond nmarked is
connect ed WOMHEIWEP or 20(iii)a radical of formula - EEVGBHABSMHer ei n W
is an optionally substituted phenyl of? pyridyl ring, vis Oor 1, andt is
O or 3 provided that when v =0, t =3, and when v =1, t = 0; and Bis
selected from 79 wherein R7, R8,R9 and Am are independently sel ected
fromH Cl1-4 5 alkyl, or cyclopropyl, each of which Cl1-4 al kyl, or

cycl opropyl being optionally substituted with one or nore substituents

i ndependently selected fromfluoro and Cl-4 al koxy; or R7 and R8 together
with the nitrogen atomto which they are attached forma 3-5 nenbered
heterocyclic ring seleggted fromaziridine, 10 azetidine, and pyrrolidine

each of which being o tipgal ly suq 'Ngut ed w one or nore substituents
i ndependent |y sel d NRifom f | ua and® Cl1- 4, OXNn. 2. A conpound
according to cl air wherein R7 and Re are ‘i ndependent|y sel ected from H,

kyl, or cycl opropyl 15

Cl-4 al kyl, or cyclopropyl, each of ywhi ch Cl-4 g
Jubstituents i ndependently
d according to claim1l

bei ng optional |y suhstiityed witb aofle >or nope
sel ected fromfl uoan Ci-4 aIy 3. A
or 2 wherein the«1"¥g c |f‘rprisiﬁg and Y ¥sSelected from RIB N" 20

wherein the bond marked* connects to the carbon of the carbonyl group. 4.
A conpound accordiRg.-tonapy preceding claimwherein the ring conprising Z
and Y is optionally substituted with one nore substituents independently

sel ected from fl uor QuElAvtskui oplibriafy %ﬁﬁgﬁlaﬁgwﬁgﬂ e Bﬁ%ﬁgﬂq%gi;@slalkoxy.

25 5. A conpound accor di n%to any precedl ng almwherein

-(W"(CH2)1 B i §Neftetiodi ¢om
6. A compound according to any one of claims 1 to 4 whersin R* is selected
5 from:

NH‘D

746 N,
*'©)LNRH *'©:N\>9 _,Q/\NHE *_@NH
Chw e D D
AL DN o o
R . .- R R

any of which being optionally substituted, and wherein the bond marked * is
connected to the CH,.

10 7. Acompound according to any preceding claims wherein R' is hydrogen.
8. A compound according to any preceding claim wherein W is an optionally
substituted phenyl ring.
9. A compound according to any preceding claim wherein the the R*
substituent is optionally substituted with one or more fluoro substituents

15 10. A compound according to any preceding claim wherein R® is H.
11. A compound according to any preceding claim wherein R® is H or methyl.
12. A compound according to any preceding claim wherein R® is H or methyl.
13. A compound according to any preceding claim wherein R® is selected from:
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WO 2012/ 101453PCT/ GB2012/ 050177 80 any of which being optionally
substituted, and wherein the bond marked 1is connected to the CH2. 6. A
conmpound according to any one of clainms 1 to 4 wherein R4 is selected 5
from awy wf2/ehiseh bei ng optional ly substituted, anecmbBroeissoifie bond
marked * is connected to the CH2. 1087. A conpound according to any
preceding clainms wherein F119 is hydrogen. 8. A conpound according to any
precedi ng clai mwherein Wis an optionally substituted phenyl ring. 9.
A conmpound according to any preceding claimwherein the the R4 substituent
is optionally substituted with one or nore fluoro substltuents 15 10. A
conpound according to any preceding claimwherein R3is H 11. A conpound
according to any preceding claimwherein R6 is Hor nethyl. 12. A conpound
according to any precedlng claimwherein R9 is Hor nethyl. 13. A conpound

according to any _prece g cl ein Ry'is selected from WO
2012/ 101453PCT/($§¢)12/ @ﬂ??@ @ § e bond marked * connects R5 to
the rest of the | ecul™®? eac ch bei’ng optionally substituted by

the optional substituents defined in claim1l 14. A conpound according to
any of the preced) cl ai ns whebel nu-= 0 5 15. A conpound according to
any one of the pr%\ng cl wher |s i ndependently sel ected from
-C(0)-, -(CHRO)p- 116)& ~onoei N ‘orientation, - (CH2CHRSG) -

16. A corrpound accordi ng to any one of ains 1 to 15 wherein Qis

i ndependent |y el cgb 6 ol OMan03 g?r%ects F{N?% Eﬁﬁg&@?noﬁ% E}aéhoo'ﬂ)wmch

- (CHRG) p- or, her™ orien
accordi ng to ankeingmstieraliciubptiwed by the amsion shbsiiiyents ﬂ@'"i!(hlﬂélpé'hﬁent |y sel ected

from-C(0)-, -({4R5h d&raiirfy 858RY BhiRe wheredy= one of cl ai ms
1to 15 V\,her ei nﬂ(_g| i r\)mrrllggelg_::’rgnlden(%l| él}ﬂ@g%r : 1

C(H (OH) -, -tC &”&9"%|°£h?e?ie‘ieﬁ'"€|"ﬁl"§ﬁ ‘ff?‘%'i‘é‘c ed rom

(4-{[ (4- Benzyl phm;xandhnw mawemmmo@@)anmaf)wtwﬁ} pih émyittipredéntationi -ni um
chloride; 2,2 @_‘T ||§d[)uor oaceticaci d; N-([4-(am i nom ethyl) ph

enyl knet hyl ) -41 hoxyphe nyOrn ethyl] piperidine-1 -carboxam i de;
compound accarding to any one of claims 1 to 15 wherein Q is

indepsndently selected from -O-, -S-, -N{R%-, -C(0)-, C(H){OH)-, -(CHR®),- or, in
10 either orientation, -(CHCHR)-,
17. A compound according to any one of claims 1 to 15 wherein X is
independently selected from -C(O)-, -(CHR®,-, or -N(R®).
18. A compound according to any one of claims 1 to 15 wherein Q is
independently selected from -O-, -N(R®)-, -C(O)-, C(H{(OH)-, -(CHR®),-.
15 19. A compound as claimed in claim 1 selected from:
{4-{[(4-Benzylpiperidin- 1-yl)carbonylamincjmethyl}phenylmethanaminium
chloride; 7
2,2 2-Trifluoroacetic  acld;  N-{[4-(aminomethyl)  phenyllmethyi}-4-[{4-
methoxyphenylimethyl] piperidine-1-carboxamide;
20 2,2 2-Trifluoroacetic  acid;  N-J[4-(aminomethyl)  phenylimethyl}-4-[{3-
fluoraphenylymethyl] piperidine-1-carboxamide;
N-{[4-{Aminomethyl)phenyl!lmethyl}-4-[(4-fluorophenyl)methyl]piperidine-1-
carboxamide hydrochloride;
2,2 2-Trifluoroacetic  acid;  N-{[4-(aminomethyl)  phenyljmethyl}-4-[(4-
25  chlorophenylymethyl] piperidine-1-carboxamide;
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202, 2, 2-Trifluoroaceticaci d; N-{(4-(am nonet hyl ) phenyl ] met hy1}-4-[(3-
1lluorophenyl ) nmet hyl ] piperidi ne-1-carboxam de;

N-{[ 4- (Am norret hAphenyl ] net hyl } - 4-[ (4-f | uor ophenyl ) net hyl ] pi peri di ne- 1-
car boxam dgohydneasy ori de; 2,2, 2-Trifluoroaceticacid; pCr/GB2012/050177

N-{(4- (am nonet hyl ) phenyl ] met hyl ) - 4- B{ 4- 25chl or ophenyl ) m ethyl] pi peridi
ne-1 -carboxamide; W02012/101453PCT/ GB2012/ 050177 82
2,22-Trifluoroaceticacid; N{[4-(am nomnet hyl ) phenyl ] net hyl11- 4-[ ( 4-

met hyl phenyOnet hyl ] pi peri di ne- 1- car boxam de

N-{(4- (Am nonet hyl ) phenyl | met hyl ) - 4- (pyri di n-2-yl net hyl ) pi peri di ne- 1-

car boxam de; _

5N ([ 4- (Am norret hyophenyl i et hyl ) - 4- (pyri di n- 4-yl net hyppi per | di ne- 1-

car boxam de;

N- ([ 4- (Ani nonet hyl ) dRéTyifljonecetic] 1-adid( 4-N-{[4ramiphmetioly) phepeinsetimet-[{4-

car boxam de; inariding-1- :

N- R4- ( Am nonet h";/ ‘Syfapr'm’g'hyy"mﬁg‘t‘"ﬂ]5'??"-"2‘-"(1P°ﬁ'ebr?§?"§'ﬂ? f ané/l ) pi peridi ne-1- 10

car boxam de hydr Ochm-gg[ﬁi(gc@g\omethyl)pheny Imethyl}-4-(pyridin-2-yimethyl)piperidine-1-

N- ([ 4- (Am nonetdapbydpigny! | net hyl1} - 4-[(2- chl or ophenyl ) am no] pi peri di ne- 1-
car boxam de di hydro i de: -Trifluoroaceti.cacide. . .

N- ([ 4- (ani nonet hyl )W&%’(‘Tﬁ%‘?‘ﬁ%&“ﬂ’[‘%‘B’f'}“?{p&@‘ﬁ”é‘%ﬂ@ﬁ@w éj"é”ﬂ'%'%‘?i% ]

pi peri di ne- 1- c xatvoxamifaie;

L5N- ([ 4- (Am nonet hyrhJ{[p{s&ﬁMb.haﬁ;n)'auéﬁyn;ﬂe&ﬁ}é’m(4“1@%5}%6)@;(&:&3(1&»(@1'1ny) met hyl ]
pi peri di ne- 1- car boxam de;

N-{ [ 4- (Ani nometRPPIH Ay | met hy1} - 1- R3- f | uor ophenyl ) net hyl j pi peri di ne- 4-
car boxam de; N-{[4-(Aminomethyliphenylimethyl}-4-{phenylsuifanyl)piperidine-1-

N- ([ 4- (Am ngyret ' - 4- benzyl pi Per azi ne- 1- car boxam de;
20N- ([ 4-(Amﬁﬂ§ncg%6§§gggﬁ%¢¥yﬁw§'¥%l}-4- [ (2-chl oroPhenyQret hyl | pi per azi ne- 1-

car boxam de di hydr odtitdfminemethylphénylimethyl}-4-[(2-chlorophenyliamino]piperidine-1-

N- ([ 4- (Ani nonetdawbaphesahydrshiayde) - 4- (1, 3- benzoxazol - 2-yl ) pi peri di ne- 1-
b i de; . . » _
(4. (A momet y! ) 2327 HSIBERISny 2ot AV CRMSERIYD o REryIRe s

car boxam de; fluorophenyl)carbonyl] piperidine-1-carboxamide;

4-Benzyl - N-{4 4- car b@ﬁk@rﬁﬂ%&hﬂﬁ%&r@%%—ﬁ-ﬂ%deﬂéd}@(h}dr&@ir@é?Mm de;

212, 2-Trifluoroaceticacid, 4- benzyl -
di met hyl car baniPReAYY- Y EHEAAMSEet hyl ) pi peri di ne- 1- car boxani de:
N-[ (4- Car bam m doy| iMHien@inehéthyiphehymsthyliei-ie-Huioydphatyhmbirgipipeddiai-4e- 1- 30
car boxam de; thoxamide:
N (1H1, 3- Benz & 420! - B- yl met hyl ) - 4-benzyl pi Peri di ne- 1- car boxam de;
AVENDED SHEET ( ARTI [#-{Arginomethyipbenylin eshuisheensylripssarine: Gtsdreramide;
20 N-{[4-(Aminomethyi)phenyllmethyl}-4-{(2-chlorophenyl)methylipiperazine-1-
carboxamide dihydrochloride;
N-{[4-(Amincmaethyl)phenylmethyl}-4-(1,3-benzoxazol-2-yl)piperiding-1-
carboxamide; '
N-{[4-(Aminomethy!)-3-flucrophenylimethyl}-4-tienzylpiperidine-1-
25 carboxamide;
4-Benzyl-N-[(4-carbamimidoylphenyl)methyilpiperidine-1-carboxamide;
2,2,2-Tritluoroacetic acid; 4-henzyl-N-{[4-(N,N-
dimethylcarbamimidoyi)phenyl]methyl} piperidine-1-carboxamide;
N-[{4-Carbamimidoylphenylymethyl]-4-(pyridin-4-ylmethyl)piperidine-1-
30 carboxamide; C
N-(1H-1,3-Benzodiazol-6-yimethyl)-4-benzyipiperidine-1-carboxamide;
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83 2,2,2-Trifluoroaceticacid; N(1H 1, 3-benzodi azol - 5-yl met hyl ) - 3-

phenyl pyrrolidi ne-1-carboxam de; 2,2,2-Trifl uoroaceticacid;

N (1H 1, 3-benzodi azol - 5-yl net hyl ) - 3- benzyl pyrrolidi ne-1-carboxam de;

5N- [ ( 2- Ami wo~2dt3181483 benzodi azol - 611) net hyl | - 4- benzyl pi penéshonsdsrr

car boxam de; 2,2,2-Trifluoroaceticacisl; 4- benzyl - N-[ (4-

car bam m dam dophenyl ) m et hyl | pi per| di ne- 1- car boxam | da;

4- Benzyl - N- (2, 3-di hydro- 1H i soi ndol- 5-yl met hy9pi peri di ne- 1- car boxam de 10
20. A pharnaceuti cal conposition conprising a conpound as clainmed in any of
the preceding clains, together with a pharmaceutically acceptable carrier.
21. The use of a conmpound of fornula (I) as clainmed in any of clains 1 to
19 in the preparation of a conposition for the treatnment of diseases or
conditions responsive to the reduction of PAR2 nedi ated activity. 15

22. The use as cl ai nd82iTriflupragretic21 f ccidt he r Nellidt iSchenzoiliaputigzyimatililled- ed

activity, ex ViphenyRyrblRinki1MQrbodainiddie Use as claimed in claim2l wherein
t he di seases or coné/' iLons are selected from.inflammtjon, intestinal

1tiQ ]
i nfl ammation, infl a?‘r?rﬁ'tTB{ﬂﬂ?mé‘R?‘ﬁ di sé&¥es i nBrfdn peprosipralSivimetngd)-3-¢ ch,
fibrosis, arthrebiypyrrgliding-1-cadoxaemideand pancreatitis. 20 24. A nmethod for

the treat ment of dL’?‘f@%‘?ﬁﬁmﬂmﬁg‘gg’%b‘Qm‘ﬁﬁﬁﬁ]&ﬁﬂﬂ‘%eﬁ?ﬂ@ﬁ’me‘ﬁ?dUCti on of

PAR2 nedi at ed acti _ conpri ses 0 a subj ect
suf fering such caibe¥ye; an ef f ecti ve amount of a conpound of formula (1) as
clained in any of c3apmhiiubrdagetié®. 25. A net Red: as cl ai med 4-genghaiiy- 24 for

e e o B BRI  SobRBRT™ | Oy 1T 2t oy
cancer and pancr eat4-Bergyl-N-(2,3-dihydro-1H-isoindol-5-yImethyl)piperidine-1-carboxamide

10 20. A pharmaceutical composition comprising a compound as claimed in any of
the preceding claims, together with é pharmaceutically acceptable carier.

21.  The use of a compound of formula (I) as claimed in any of claims 1 to 19 in
the preparation of a composition for the treatment of diseases or conditions
responsive 1o the reduction of PAR2 mediated activity.

15 22. The use as claimed in claim 21 for the reduction of PARZ2 mediated activity,
ex vivo or in vivo.

23. The use as claimed in claim 21 wherein the diseases or conditions are
selected from inflammation, intestinal inflammation, inflammatory skin diseases
in¢luding psoriasis and itch, fibrosis, arthritis, pain, cancer and pancreatitis.

20 24, A method for the freatment of diseases or conditions responsive to the
reduction of PAR2 mediated activity, which comprises administering to a subject
suffering such disease an effective amount of a compound of formula (1) as claimed
in any of claims 1 to 19. :

25. A method as claimed in claim 24 for the treatment of inflammation, intestinal

25 inflammation, inflammatory skin diseases including psoriasis and itch, fibrosis,
arthritis, pain, cancer and pancreatitis.
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