WO 2012/ 004588PCT/ GB2011/ 051256 1 THERAPEUTI C AGENTS 976 Field of invention
The present invention relates to certain substituted

(3- (4- (amvoanetdoyisgphenoxy or PCT/GB2011/051256
5phenyl t hi 0) azeti di n-1-y1) (5-phenyl-1, 3, 4- oxadi azol - 2-yl ) met hanone
conpounds of formula I, to processes for preparing such conpounds, to their

use in the treatnent of a nel ani n-concentrating hornone rel ated di sease or
condition for exanple obesity, obesity-related conditions, anxiety and
depression, and to pharnace i tai ning them Background
of the invention 10The acti ?FHE e A(I;Elraﬁﬂscﬁ%atl ng hornmone (MCH) are

t hought to be involved in anxiety, depression, obesity, and obesity-rel ated
di sorders, MCH has been found to be a nmjor regulator of eating behaviour
and ener@ﬁ—lﬁﬁﬁa@d@%s and is the natural ligand for the 353-anmino acid

or phan G pr ot eiyRcQUR! idkiBHERALRL 1 FRER) subSiIRE (P LrdmiBhifh KPAMDES
GPR24) SLC 161‘:5 sequelng?a F %iom) ogoussuto t e(slcgnét ostat?ﬂ’lﬁ?eceg oFs, and
is 15f6r eqxhembtlthyo)am‘tldnr-bd’l)(i)phalyﬂ H8,4-oed ddaroh 2 b moetitnoa¢ corgpdiodsofitormetept or "

MO 1 sodpiogroceltia i e it sugeinedaring e dpideatiiels ey ean:

phenot ypeoh&nbi86i: h&iHBae %élht@@ dis@@s"e ok Gbl%dlﬁ@ri??o%%mpl% obB§ROFSIshY SclhRl
nmedi ati ng the feedi ng effect MCH. MCH receptor antagoni sts” have al so

been shownndigoR) aitiekylent Ideplfewm rpyd &f plecmeccaficcampasitionsoconéadniog theouy

wei ght & ad QS f¥e N di et i nduced obese m ce. The conservation of

distri bu%@%&r% MCHL receptors suggest a simlar role for this
recephor in mamcabtodsQd@milaiRech@airatigeemoEthICeDeRr Mbud@itapomvehedhave
been proposed as a treatnment for obesity and ot her disorders characterised

by excesdi ¢@exiglyt dapgessind. Hsaiy.wef ghesityas ﬁﬁéircgfm@erévmﬂh@ kacgdowdfgdstas t hat
MCHRL pl %3{ ?Ial‘ %ﬁ%ﬁe%eﬁ%&&ta&l %n&jg hg gl %‘Fdrlg naWrEtﬂ!i%lnH fi}& central

nervous sy pro €l n n vari
hypot hal aiw 353aamineiacidnearpheh @ga,rot‘e@lnccelp&dpb@aptdﬂ(ammaamretirsim];ﬂ@rlscnucl eus
(PVN) and the nucl eus accunbens shell; and i mbic structures including, for

exanpl e, KOAWNRES SER2AMDEC-1si8 seansential i iprmglagous de the S@B@Mﬁtﬁ@age%ﬁwr%@flw
r aphe;snuGlelsny3fded @ aéﬂmoﬁle%ﬁl ddme&mnnggohﬁoﬁe%@%% (Me pRepgoul ation

of ermtlon and “stress. Intro tion the nedial” preoptic
area has tiyeeh MEPort@gtarcoriMti®e )anxi ety, al t hough contrary anxiol ytic-1like

effects of MCH injecti.on _hav | s WO 2012/ 004588PCT/ GB2011/ 051256 2
eported. 1 nj QBT BHIRAS MOED B ST BIeB.S "8 CUaHEEH L SOREIFSPOR Ghi oh- NCHRL
i's abundemcH gers RAR A?Heﬂ'ﬂ%ﬁie it Saenl %g%esftfﬁrg‘%ﬁéitlﬁ‘é\’ré@e ®81s ik Fg)ohﬁb& fopuggesting a
depressive effect. I't s been reported tha ant agoni st s

exhi bi t edneslmtingehg @gélagteffgﬁd)f MCH MCH receptor antagonists have also been shown to
20 block the feeding effects of MCH, and to reduce body weight & adiposity in diet-induced

obese mice. The conservation of distribution and sequence of MCH1 receptors suggest a
similar role for this receptor in man and rodent species. Hence, MCH receptor antagonists
have been proposed as a treatment for obesity and other disorders characterised by
excessive eating and body weight.

25 Emerging evidence also suggests that MCHRI1 plays a role in the regulation of
mood and stress. Within the central nervous system, MCHR1 mRNA and protein are
distributed in various hypothalamic nuclei including, for example, the paraventricular
nucleus (PVN) and the nucleus accumbens shell; and limbic structures including, for
example, the hippocampus, septum, amygdala, locus coeruleus and dorsal raphe nucleus,

30 all of which are thought to be involved in the regulation of emotion and stress.

Introduction of MCH into the medial preoptic arca has been reported to induce

anxiety, although contrary anxiolytic-like effects of MCH injection have also been



anxiolytic-like effects in rodent tests, suggesting a role for MCHRL in
depressi on and 5anxiety. MCH ant agoni sts are thus thought likely to
provi de bEoebitoossssnuner ous peopl e and to have a pot ent iPalt/aGBroaldseass at e
anxi ety and depression and be useful for treating obesity and

obesity-rel ated conditions. MCH recepter antagonists having a bicyclic
central core are disclosed in 10 W2006/ 066173 (benzot hi azol e or
benzoxazol e central core) and US2005/ 0222161 (benzi m dazole core). CQur

co- pendi i I : i . ormul a |
Ra Ro x vy, TEHhARoICERRS et MeaihbaiheR RRABCIR 1T U 8,
15R r eprabes@tahg debrefided ofiahilitglim @ fercedswindiesiCiyians, suggdéstin@aldkylesgveossfect.
optionally substituted by<%ge or npre fluyoro, i _2al koxy grou

or a Q P
opt i onal A& ib¥sieeR BROBY BAEMSHIRbfaganity sshibideprdurteniondr s;° R2 and
R3 i ndEp%ﬁﬁ‘B:}HﬂcyﬁHeee?fe@t%%}odént tfeétk'%%lg%es]ﬁﬁ%g%’le o Iﬁgﬁ’%ilai}llgeﬁf%@éigﬂ hngroup

optionally substituted by one or oro, or . oXy group
opt i onal lapxistybsti tuted by one or 20 nore fluoro; provided that R2 and R3

are not | ocat ta to. each other; R4 and R5 .iindependently represent, H or
2" G "hal ky! gRdGR iRt oS kb raoh o o v Ep PERERO BirEows BRI 1< ne
provi so thahves gichtil & Alctahd S8R an@BchrERRDNURE bR IusSHLHr GRMMULISItY Ihd he
treatment of a nel ani n-concentrating hornone rel ated di sease or condition

for exampbesiobiekitadcondlbiosst y-rel at ed conditions, anxiety and 25depressi on.

MCH receptor antagonists having a bicyclic central core are disclosed in
10 W02006/066173 (benzothiazole or benzoxazole central core) and US2005/0222161
(benzimidazole core).

Our co-pending application WO 2010/0125390 discloses a compound of formula I
R

R
R’ O :
I © R
or a pharmaceutically acceptable salt thereof in which
15 R'represents H, fluoro, chloro, bromo, cyano, a Cy.zalkyl group optionally substituted by
one or more fluoro, or a C,alkoxy group optionally substituted by one or more fluoro;
A represents O or S;
R” and R’ independently represent H, fluoro, chloro, bromo, a C,_salkyl group optionally
substituted by one or more fluoro, or a C;_4alkoxy group optionally substituted by one or
20  more fluoro; provided that R* and R* are not located meta to each other;
R*and R® independently represent H or a Cyalkyl group; and
X and Y independently represent O or CH, with the proviso that X and Y are different; and
the use of such compounds in the treatment of a melanin-concentrating hormone related

disease or condition for example obesity, obesity-related conditions, anxiety and

25 depression.



WD 2012/ 004588PCT/ (B2011/ 051256 3 Sunmmary of the invention The
present invention provides conpounds that are MCH receptor antagonists and
t her ef or ewanre1diokssBy t o be useful in the treatnent of amkir&Bzo1IdSm@Sessi on,
obesity and obesity-related conditions. 5Description of the invention The
present invention provides a conmpound ¢f fornula | or a pharnaceutically
acceptabl e salt thereof in which R represents H, fluoro, chloro, brono,
cyano, a C _4al kyl group optionally substituted by 10one or nore fluoro, a
C _2al ko t:] | ]y substituted by one or nore fluoro, or a

G _3al kyfgs(1 of fitihy %Ohal |y substituted by one or nore fluoro; R2

r ;apr es en'sj S RE dfhgfﬂrmléﬁhvelﬁﬁioh@m\éﬁﬁn:bﬁlpaugisdhﬂ add MCH madkptor MRagdmidtmamhi ch

a) Ra an i ndependent|ly represent: 1) 2). a G 4dal kyl group optionally
subst i t utgeigye e Gkely P UG ﬂil%‘ée%*@fﬂlﬁrﬁ?ﬁaﬁﬁl.e% S%F%}Onh%‘?%)@?d a

G _4al koxy.gfodptePlonditoRs.0cycl 0al kyl group, wherein the C3_6cycl oal kyl
group is opti onaleiy substituted by one or nore of the follow ng: hydroxy,
G Aal koxDaggemptpnarf thid meemdiod) a C3_6cycl oal kyl group optionally substituted

by one or nore, of the .foll.ow ng:. hydroxy, .. Aal koxy group or fluoro 4) a
& fat koxy o TP PE eV Shanric e ohat el Lo o bs opt | onal 1 y
substituted by one 20or norgs C _4al kyl groups or 5) Ra represents H, a

C _4al kyl group or_a C3_6 oal kyl group ang, Rip rBpresents a group -L-R8
in which L repres , RO yl en c\in gptionally substituted
by one or nore Ci _4alkyl 52
menber ed sat ur at ed Ronocy Rheterocyclift rinfg con g 1 or 2 hetero
atons sel ected from oxygen and nitrogen optionally gAitik'ed by one or
nore of the follow ng: 25hydroxy, a I()'_4a| kyl group, a C _4al koxy group or

a G _4al A 110r i ther with the nitrogen atomto

whi ch thé}?g%émga{cfg%{gﬁgga?cggiagsﬁzsﬁﬁqgerggﬁﬂra cgld 4 to 7 menbered nonocyclic

het er ocy ®'i eprdsags biptfluonalchiore,dné@biyago,anC adtkiyl pngloptuydiensubsithtptivy, SO

or SQ2 provi dedb%&at this additional atomor group is always separated from

the ni’t r G§ER" BPEMIIRFOat C)- e yigiRprentoap Dat DBt YAersmPre Hdoto;, Aga
C,.;alkylthio group optionally substituted by one or more fluoro;

Q

R’ represents H or fluoro;
R’ represents a group of formula ~NR*R” in which
a) R* and R" independently represent: 1) H 2) a C\_salkyl group optionally substituted by
15 one or more of the following: fluoro, hydroxy, a C, salkoxy group, or a C;¢cycloalkyl
group, wherein the Cs gcycloalkyl group is optionally substituted by one or more of the
following: hydroxy, a C;.salkoxy group or fluoro 3) a Csscycloalkyl group optionally
substituted by one or more of the following: hydroxy, a Csalkoxy group or fluoro 4) a
C,4alkoxy C,_salkylene group in which the alkylene chain is optionally substituted by one
20 or more Cy4alkyl groups or 5) R* represents H, a C;_salkyl group or a Ci¢cycloalkyl group
and R® represents a group —L-R® in which L represents a bond or a Cj_alkylene chain
optionally substituted by one or more C)_salkyl groups and R® represents a carbon linked
4-7 membered saturated monocyclic heterocyclic ring containing 1 or 2 hetero atoms
selected from oxygen and nitrogen optionally substituted by one or more of the following:
25 hydroxy, a Cjalkyl group, a C;_4alkoxy group or a C;_salkanoyl group; or
b) R* and R together with the nitrogen atom to which they are attached represent a
saturated 4 to 7 membered monocyclic heterocyclic ring optionally containing an
additional oxygen, sulphur, SO or SO; provided that this additional atom or group is

always separated from the nitrogen atom by at least two carbon atoms and wherein the ring



4 is optionally substituted by one or nore of the follow ng: fluoro,
hydr oxy, a G _4al koxy group, a G Aal koxycar bonyl group, a C3_6cycl oal kyl
group, orwe2qi2/0adskyl group optionally substituted by hpdramsszoarosinsea

C Aal koxy group or by one or nore fluoro, provided that the substituents
linked to the ring by a hetero atomarg not |located at a carbon atom
5adj acent to any ring hetero atom or c¢c) Ra and Rb together with the
nitrogen atomto which they are attached represent a saturated 4 to 7
menber ed . i | i i N L | . nl.irogen
opti onal Il{/rg@ﬁbg%ﬂ' %&sﬁﬁﬁ%{&f«ﬁ% dal{ |Ijtei%gﬁh%ﬁ8frll(?‘ﬁh§gg%&§t@gnﬁj%}y’g%“%g{) anoyl|

group, bemnagyh C,aalkbxytatbeaxlygainartslscasiedlby] gaop, Aabk Ky Ldky1feasut ogionuldy
car banoyl , NG Aal kyl carbamoyl, N, 10N-di G _ 4al kyl carbanmoyl or. G _4al kyl
gr oup; RQH?%IﬁFtéégﬁhgerbPr ﬁyeﬁ%{kw EIGHR 9p DB SF ewalpr%/f?wasnrp‘( ¢¢laby one

or nmore ftllléjﬁfbgtitg.ént? RRk&QS tottf?@rilflé):tl#r 9}9{%@&; at%%ﬁ?wt 188at& P ABIIERYorAT OUP; RE

and R7 independently represent uor o, oro, brono, a CiAOaI kyl group
opt i onal ladjasertise anyutieglhdsgroamenper more fluoro, a C _4al koxy group optionally

substituted,b b . one or.more .fluoro; proyided that nd R7 are not

Paoat b roi A RS el P M Syl it B BE S et e qrfohed MprRenfl | "

under st 0QghutN& 4 I nRWHERAGHo R AL IRErb&/clib @mg ?Bﬁ_ﬁﬁi@g AdaadinaNgitBderand RS
W

has been omtted fromfornmula | for clarity. al so be under st ood
t hat t he optiprallyssubsiitutcd etbic addigorral mitrdssn etbnivby o 6y cdlkendyé groupchaizoy, 2i ng"

| ud ' |,i L i.cul f f
T s S e R R L e L e A O

A 1 ephesentic, SalkyRadapayl dratil @lkypgeup, of compounds of fornula I, R4
represents a group of formula -NRaRb in which Ra and Rip together with the
ni t r ogen Ratrenfescatsihior A G hdlylgreumentionplby sybspiudaddit ong of apqie Aluetp of ang of

menber ed ol . | i i ptionally containing an 25additi onal
oxygen, gﬁ%ﬁﬁ%ﬂ%gy?ﬁ&g@%?g%ﬁé’ﬁ%@t this additional atomor group is
al ways separ atRédinfl Rimddpenduntly ogeescat Hnflinyo athldre alsbmionws Cg galbdrgraipons  and

wherein the ring |s.optionally substituted by one or nore of the follow ng:
fluoro, KpPHPRAY substiytedly B Of BP0 1—4@3@?&V@amﬁpt1@r1@bb§ubéﬁﬂu§d Yaal kyl

gr oup,s0Ptin@BRloYe ﬁﬁmﬁ,tdlsrgufd@&'t@ymgd R¥¥reHot t?bfca?ﬁd_cﬂléﬁlt&%% dhQUp O by one
e | nke

or nore fluoro, provi that the substituents dto the 30 ring by a
het ero at om arferapotsehto€atretl at a carbon at om adj acent to any ring hetero

atom In a particular grou f co unds of fornula |, R4 represents, a
Group of formit ¥ egndrr fee B RPET uBehe Lo le fubon HomdPugeR 8% 1) a
G Aal kyl pgrayBeciirh@ead o fwRgla Ittt GariRY It will QNS RIundBrsRolfhd: e toh oW ng:
fluoro, hydr OXJ‘@; a G _4al koxy group, or a C3_6cycl oal kyl group, wherein the

C3_6cycl safukaped grotmembersdmaensay¢lic katdreeyicliariad” bycledes spirogystie carhpaunds.
oo 0 L Sy SR BT A SRRl Sl ol oroue
G Aal koxyn gpattizuld gfdup@f@omdpowdnds of formula I, A represents S.
In a particular group of compounds of formula I, R* represents a group of formula -NR*R”
in which R* and R® together with the nitrogen atom to which they are attached represent a
saturated 4 to 6 membered monocyclic heterocyclic ring optionally containing an
25 additional oxygen, sulphur, SO or SO, provided that this additional atom or group is
always separated from the nitrogen atom by at least two carbon atoms and wherein the ring
is optionally substituted by one or more of the following: fluoro, hydroxy, a C; salkoxy
group, a Csscycloalkyl group, or a C;_salkyl group optionally substituted by hydroxy or by
a Cj4alkoxy group or by one or more fluoro, provided that the substituents linked to the
30 ring by a hetero atom are not located at a carbon atom adjacent to any ring hetero atom.

In a particular group of compounds of formula I, R* represents a group of formula -NR*R”

in which R® represents H and R” represents: 1) a C_4alkyl group optionally substituted by



5Cal koxy C2_4al kyl ene group in which the al kylene chain is optionally
substituted by one or nore G _4al kyl groups or 4) Ra represents H, a

C _4al kylwgnoipoesssa C3_6c¢ycl oal kyl group and Rb represearTGROQUGIS6- L- R8
in which L represents a bond or a G Aal kyl ene chain optionally substituted
by one or nore G _4al kyl groups and R8srepresents a carbon |inked 4-7
menber ed sat urated nonocyclic heterocyclic ring containing 1 or 2 hetero
atons 10sel ected from oxygen and nitrogen optionally substituted by one or

nore of t I t.NQ; . 1 | kyl 1 I oup or a

G _4al kar?gg IOI %P %ﬁ%&ﬁg fmmﬁ%@% ﬁlg? Fﬁggb%&g{—@?{?g&%i‘%@ég[*ﬁg‘é’%ﬁg provi des

a conpoungowwf whersiritha 0; st ridvadisgi@g Byoptionailil @bktituted b¥D0E odmore of the

phar macegti cally acceptable salt thereof in whjich resents H fluoro,
P

R rep
chloro, BPMBNEhYEraal R{H1-YKSUHSERR | Bty 2%&57@@?&0&&&@@?5?“@&@18?&1% e
fl uoro Orsu@s‘u@tte@%% Bg{aﬁ LbRWE 1RPIIBRAJ: Yh ,hbﬂ.&aﬁﬁo%gg%ﬁ QRS B o | uoro;

R2 represents H uoro; Ra and Ri p indepéndently resent 20a) Ra and
Rb i ndepdhdahokyCsapirdsengrouplin whigh the aliyied ckohhings opiporaly isobsiitutyd bylesti t ut ed

by one or nore of the follow ng: fluor droxy, a C 4al ko oup, or a
& Goyor GaMEYT Corthy) ErautsonnhRe iareds e Roariyt rgfio it oS pOrBSLERYD
subst it ut,ad RBY ré &R aB6 1§ -af-RE RewhRhl10MhRGenthY 860K Yr LT, RiYkyAerfd chdal Koxy
group or by one or nore fluoro 3) a C3_6c¢cycl oal kyl group optionally

subst i t utopdomlycubstiwtedby eonsformiae Cohdlkyli gngupstapd RO xgpresents arcartiamdinkgd oup

250r fluagro 4).a G Adalkoxy C2 4a | ene. group i n whi,ch,t.he al kyl ene chai n
£t odf miotnpRiet iSO MEn G 8 hheE DG iclh Rl il 1 5 2 o fer il
r epr egentsslebled &rofd A8l hndIhi@ldResptidneBy Geisthead tey bngbotbreadTahRplloepigesent s
a group -L-R8 in which L represents a %ond or a G _4al kyl ene chain

opt i onal Iydeils eiGiyelsyl oun s oprlkasy sroap of 8|Gepplkep @l gEuind R8 represents a

carbon |inked {4- H&rgg .Gl I ing 6
containing 1 (%Irl a§0t et e?%&&egﬁ%%é@g%t@rm?%%goi@%ﬁeéﬁgﬁ?ﬁé#ﬁ%@en optionally
subst i t utrgdedayitedrvs formuwike of the foll ow ng: hydroxy, a C _4al kyl group, a
G _4al koxy group or a_Cl_ 4al kanoyl group; or

6

R 2
RN A N—N R
O A
7 O
R | o R1

15 or a pharmaceutically acceptable salt thereof in which
R' represents H, fluoro, chloro, bromo, a C)_salkyl group optionally substituted by one or
more fluoro or a C;alkoxy group optionally substituted by one or more fluoro;
R’ represents H or fluoro;
R*and R® independently represent

20 a)R*and R® independently represent: 1) H 2) a C\_salkyl group optionally substituted by
one or more of the following: fluoro, hydroxy, a C;_salkoxy group, or a Csscycloalkyl
group, wherein the C; gcycloalkyl group is optionally substituted by one or more of the
following: hydroxy or by a C;_4alkoxy group or by one or more fluoro 3) a Cs¢cycloalkyl
group optionally substituted by one or more of the following: hydroxy, a C,_salkoxy group

25 or fluoro 4) a Cj.4alkoxy C,4alkylene group in which the alkylene chain is optionally
substituted by one or more Cj_4alkyl groups or 5) R* represents H, a C; 4alkyl group or a
Csecycloalkyl group and R® represents a group —L-R® in which L represents a bond or a
Csalkylene chain optionally substituted by one or more C_salkyl groups and R®

represents a carbon linked 4-7 membered saturated monocyclic heterocyclic ring



b) Ra and Rb together with the nitrogen atomto which they are attached
represent 5 1) a pyrrolidino ring optionally substituted by one or nore of
t he fol | owDreg12/dokiser o, a C _ 4al koxy group, hydroxy, or PaTGB24HlIsYIS6gr oup
optionally substitued by hydroxy, provided that the substituents linked to
the ring by a hetero atomare not |ocaged at a carbon atom adjacent to the
nitrogen atonm or 2) a norpholino ring;, or 103) a piperazino ring which is
optionally substituted at the additional nitrogen atomby a Cl 4al kanoyl

group; c%t&"fﬁ%ﬁ ﬁybétgﬂ)y dto %Qéigct&{ fr@‘m(ax?féa{ %98 Iﬁgbé)é‘llllpc?pn%hal u?e%i%grl di no

ring optlona rtute one or omnn uor o,

hydr oxy, oac G méad &aky fdloonipg: h@zdﬁ&yﬁ ay@ Lelil kyrbugraoOpatkox a g@u_plba lakil  gr oup
optional |y substituted by hydroxy, by a C _4al koxy group or by one or nore
fluoro pﬂ@#ﬁ zgﬁb@toﬁhe 15substituents linked to the ring by a hetero atom

are not 2‘1‘(%&@'R%g%th%ﬁ{3vlﬂﬁ@h@ﬁﬂﬂ%éﬂh@& Etwhtléh ALY arel e ?tr@é]@se% om or 5) a

pi peridino ring optionally substrtuted by one or nore o e follow ng:
fl uoro, Hydmgny1mao€mg¢@hkmﬂngbﬂumﬁdby@ﬁe6cymknﬁhkqﬁﬂ@mmupﬂuandadh

C _4al kyl grou nally s b uted ro 4al kox roup or
by one or OTEBPRBIRGo ottt bt LB RBUR T g oy RotsD
chloro, ahdithAlbkiitherds ﬁHlPed% tide &%g_ﬂyah K@téﬁb AbRURe RStQY¥¢8Qht bRathoRatand R7 are
not |ocated neta to each ot her. I n anot her aspect the present

|nvent|omdpp@vmd§§Iaﬁmﬁmﬁ©Uhdnbf formula | represented by formula IlA Ra 1
Rb NN- N § \ 0 “hA025°r a pharmaceutically acceptable salt thereof in which
repres ntslpp fPd62 " chl oro, bromo, a G _4al kyl group optionally

S ubst ot ut3ed pyerfie Biig WRIch i bptnallPkutitifdted?a |t1|fé)add1tgj’n@11mt1@?éﬂ &oal dyya C,.
substituted by one or nore fluoro; Ra and Ri p independently represent
salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or
4) an azetidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a Cj4alkoxy group, a Csecycloalkyl group or a C; 4alkyl group optionally
substituted by hydroxy, by a Cysalkoxy group or by one or more fluoro provided that the
15 substituents linked to the ring by a hetero atom are not located at a carbon atom adjacent to
any ring hetero atom; or
5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C;.salkoxy group, a Csscycloalkyl group, and a C,.salkyl group optionally
substituted by hydroxy, by a C,4alkoxy group or by one or more fluoro;
20 R%and R independently represent H, fluoro, chloro, a Ci_alkyl group or a C,4alkoxy
group provided that R® and R’ are not located meta to each other.

In another aspect the present invention provides a compound of formula I

represented by formula ITA

) N
;< :>—s N /\
R? {; \[((O)\Q 1
O R
A

25 or a pharmaceutically acceptable salt thereof in which
R' represents H, fluoro, chloro, bromo, a C,_salkyl group optionally substituted by one or
more fluoro or a C.,alkoxy group optionally substituted by one or more fluoro;

R*and R® independently represent



7 a) H a G _4al kyl group, a C3_6cycl oal kyl group, a G _4al koxy
C2_4al kyl ene group in which the al kylene chain is optionally substituted by
one or nowe 2Qi2/badskyl groups or Ra and Rb i ndependent| yPCEBR8ENIS1256gr oup
-L-R8 in which L represents a bond or a C _4al kyl ene chain optionally
substituted by one or nmore G _2al kyl groups and R8 represents 5
tetrahydrofuryl or tetrahydropyranyl each of which is optionally
substituted by one or nore of the follow ng: hydroxy, a C _4al kyl group, a

G _4al ko p ' | - or i with
Che it r Sy6R0 SiBuRE Aol oo ERIM BRI By € A RofifaThAlEK

pyrr 0: |k dithoalkyloge dmhr;] tsdm@hbfyalsjtmstimmﬁ @g}l (inel @meoroIC, alk gl gﬁnﬁshﬁ: Rahd & ng: da
C _4al koxy, 10group, hydroxy, or_a { 4a group optionally substituter
by hydr ok@deﬁ%‘{ﬁ“ BACIERSRt § BOUR ubsl%gicl)wélﬂ%‘l_sf|r?H¥RS@aPStad>ané)_rraiq1gal YIeBe het er o
atom are cﬁgh_ohg&g&rmuﬁ&itgt)e&gw&{% ALY @qgaﬁﬁrgm} Chahpgsgé £QARN atom 2) a

nor phol i no ri pl perazi no i ng ionally
subst ist uttetthhatrofing! eddirshyaneglyranyl caaderd vadtidms loptienally-sub8ntaks dpoyde ogr oup; a

C _4al kyl sul f |. group or, a G 4al kyl group;, or. 4) an azefidino ring
ahicn 1 5 e LA I S B Eie oyttt el P Fe ko RtmS R St A oxy, a
Cj_4alk0émmg;gyp, a C3_6cycl oal kyl group, or a C _4al kyl group optionally

substitutedaBy Rﬁdroxy or %{ a C _4al koxy group provided that the
subst i t udnRs and Rk eagether with thg mgopsgn afoimde evhachatheoyrigragtachsd repessned at a

carbon BB REAR gk a D D£8R R0ty YRR 0 Lo

optional | y on 9@¥oxy, a
G _4alkoxyou, Bldroxd ded (GC)Ik bably bpimaup sustinderdiby4aidiody gsaued opt thenal |y

substituted by hydroxy or by a G _4al koxy group or by one or nore fluoro;
R6 and RAubstidepeénkse (g theapmedyenicto atqnyatediot faepigh ot a garbpn ateniadiacgrldp or a
C _4al ko . rovided that R6 and R7 are not |ocated neta to each

ot her. R%Ma%@géﬁyaﬂgﬁpendently represent H, chloro, fluoro, a C _4al kyl
group or 2aa@Gorfadlloxihggroup provided that R6 and R7 are not |ocated neta to

Compound 0P PISFIGH 1 hiche S0i3HB0ABEIEH SaB kg PEGo Fp b o 1.
15 salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or
4) an azetidino ring which is optionally substituted by one or more of the following:
hydroxy, a C,_salkoxy group, a Csscycloalkyl group, or a C;_4alkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group provided that the substituents linked to
the ring by a hetero atom are not located at a carbon atom adjacent to any ring hetero atom;
20 or
5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C.salkoxy group, a Csscycloalkyl group, or a C;_salkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group or by one or more fluoro;
R® and R’ independently represent H, fluoro, chloro, a C _salkyl group or a Cj_4alkoxy
25 group provided that R® and R” are not located meta to cach other.
R® and R’ independently represent H, chloro, fluoro, a C _salkyl group or a C;_4alkoxy
group provided that R® and R’ are not located meta to each other.

In a further embodiment the present invention provides a compound of formula II1



or a pharmaceutically acceptable salt thereof in which R represents H or
nmet hoxy; Ra and Rb independently represent H or nethyl provided that at
| east onewof20Rz0a388 Rb 5represents nethyl; and R6 and RZTiGBtepésdmnt |y
represent H or nmethyl provided that at |east one of R6 and R7 represents
methyl. In a further enbodi ment the prgsent invention provides a conpound
of formula I1'lA 10111 A or a pharmaceutically acceptable salt thereof in
which R represents H or nmethoxy; in which R2 represents H or fluoro;

R6 and R7 independentI%brepr ese@t H, chloro or nethyl provided that one of
R6 and R7 15represents™H presents H, fluoro, hydroxy or a G _4al kyl

group optionally Gbletu !E Dy hydro or bynapg or nore fluoro; and R3b

represents Hor a G _4a OUQR~O 1y ubtltut d by hydroxy. In a
further embodi ment the pr i nvent\ des™=a
I11B WD 2012/ 004588PCT/ GBZUT1/ 051256 9 | 1]IB oQa ph eut jcal ly
acceptabl e salt thereof Rh which R repredents H or oxyR

or a pharmaceutically acceptable salt thereof

in which R' represents H or methoxy;

R*and R” independently represent H or methyl provided that at least one of R* and R°
s represents methyl; and

R’ and R independently represent H or methyl provided that at least one of R® and R’

represents methyl.

In a further embodiment the present invention provides a compound of formula

R3a
R® ,
R N N—N R
O{>N I\
O 1
R’ O

R

A

10 A
or a pharmaceutically acceptable salt thereof
in which R' represents H or methoxy;
in which R” represents H or fluoro;
R’ and R independently represent H, chloro or methyl provided that one of R® and R’
15 represents H;
R* represents H, fluoro, hydroxy or a Ci_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and
R represents H or a Cy_salkyl group optionally substituted by hydroxy.

In a further embodiment the present invention provides a compound of formula I11B



R2 represents H or fluoro; 5 R6 and R7 independently represent H or nethyl
provided that only one of R6 and R7 represents nethyl; RO represents H,
fluoro, hyorowryoesssa Ci_4al kyl group optionally substit @CedHy1NFMS6xXy or
by one or nore fluoro; and -10 K represents H or a C _4al kyl group
optionally substituted by hydroxy. 10lg a further enbodi nent the present

i nvention provides a conpound of formula I11C or a pharmaceutically
acceptabl e salt thereof 15 in which R represents H or nmethoxy;, R6 and R7
i ndependently r esent H or nmethyl provided that only one of R6 and R7
represents neth RO _represents Hg fluoro, hydroxy or a C _4al kyl group
optional |l y substiti r by one or nore fluoso; and 2010 - K

represents Hor a € _4 oty optionally sub§rLNute8 by hydroxy.
Preferred values o ‘ ) 'r u rggas f I_.

Juch val ues may be
used 10 where appropriate w ft V gefNp ans, clains,
aspects or enbodi ments defi ned hérei nbefore off her@i naf

n particul ar,

each may be used as an indirfidual limtation ©n the broades inition of
formula (1) (including formulae Il, HA 111, IIlA 1I1I1Band I11C). Further,
each of the follow ng values may be used in conbination with one

1B
or a pharmaceutically acceptable salt thereof
in which R' represents H or methoxy;
R’ represents H or fluoro;
s R®and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;
R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.

10 In a further embodiment the present invention provides a compound of formula
IIcC
0]
N
R Z N
N /
Jul
9
R R
nc =3

or a pharmaceutically acceptable salt thereof

15 in which R' represents H or methoxy;
R’ and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;
R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

20  R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.

Preferred values of each variable group are as follows. Such values may be used



50r nore of the other following values to limt the broadest definition, or
any sub-definition, of formula (I) (including formulae I, 1A 1Il, IIIA
|11 B and wWOI20)2/004888 R represents H, chloro, fluoro, nmePREGRE20NAISKSL,
cyano, trifluoronethyl, difluoronethoxy, trifluoronmethoxy or nethylthio.

2) R represents Hor nethoxy. 103) R2igepresents H 4) R4 represents
azetidino optionally substituted as previously described. 5) R4 represents
pyrrolidino optionally substituted as previously described. 6) R4

represen ' I r ed. 7) R4
' opr osont S RO MR TH RO AR eh el YA Helhith G HimE AT SNt eq. 18e)
R4 repr eslefih& Idrpi@beoic lrerﬁuilatﬁ@allhpaﬁmbm idfach ey as upddeasi apUsdiyiddelscr i bed.

9) R4 represents a di (G 0) gor up 0) R4 represents a

mono( G ltaylpylgﬁqﬂ%robr@ﬁ%ﬁde lnitic)n %‘f OfrRyA 51%1 fR Bilas HollAmBldhBYi no,
4-met hyI RIBSMAZ{ITY. lFu)Hher %acH@tﬁ?ﬂMﬂ%bélgésr}ﬁay Be E@égru?&yrﬂ 1'i15t%ﬂ Qltﬂ%ne .
4-acetyl pi perazin-1-yl, 4-methyl sul f on 20piperazin-I-y di net hyl am no,
met hylsanionoor@efiit lnthey &zlkuwmlg malfiesyto linBt¢ the draadgst dﬁ:ﬁni’nmhammnwduh-diﬁyﬂtlpn

et hoxyeengirel hS AR S b uE X BSSSERI an 42355 ami o,
net hyl ((t§R akprelentstH, aRtoo mao?@trﬂé{hamyl CHBhORFARNLARIND,
3-(difl uoronet hyl)- azetidin-I-

gS(Qyﬁrgwmrmbt}loxbl,ﬁﬁﬂh?mmeﬁ@?ymmetlll-yj/thlo 3- et hyl- 3- hydroxyazeti di n-1-yl,

y Y- 3 azetidin-1-y1;

4-f | uor o- iﬁ( ﬁ?})&?sg rre%ml%h& %erl din-1-yl, 3-

(hydr @xymeRAyéprednigt hyl pyrrolidin-1-yl, 4-hydroxyazepan-1-yl, 4-hydroxy-4-

met hyl az43 n-1-yl or 4-(hydroxymethyl)piperidin-1-yl. 12) R4 represents
pyrrol i din& rersesshwlazetilinooptanially palseiuied aspreyipuslgdesgibetbxypyrrol i di no,

3- hydr A F&Jr%;s%h@%%r%h&?\g:ﬁﬂhgﬁaqﬁesﬁﬁétﬁuéd % pre§1oq§l§rh%gc§‘h5l jony!- 3

30pi peraz am no hoxyazeti di n- 1-yl ,

hydr oxy nme) kaeiendlpmdrtdgﬁm opdroaylty mbsmmeli aB-pk‘thsmslgyc&zerﬁbadu n-1-yl,
3- met hoxyazeti di n- 1y1) hydr oxyazeti di n- 1-
2- met hoxyk gtRhWI)r%%ﬁ’EESHWI%‘P]LIWcPP“HB%l fu é@%&%ﬁ%@@%ﬁ%%@?d 11 4-y1) ami no,

met hy|; ( ( tsgRF ARELATs Wiiaz3nd dptiEnb iy SURMURR: asHS)i ORI PRCABINO,  3-
9) R” represents a di (C1.4alkylamino) group.

10) R’ represents a mono(C_salkyl)amino group.
11) R* represents pyrrolidino, morpholino, 4-methylpiperazin-1-yl, 3-
methoxypyrrolidino, 3-hydroxypyrrolidino, 4-acetylpiperazin-1-yl, 4-methylsulfonyl-

20  piperazin-1-yl, dimethylamino, methylamino, 3-methoxyazetidin-1-yl, 3-hydroxy-
methylazetidin-1-yl, 3-cyclopropyl-3-hydroxyazetidin-1-yl, 3-hydroxyazetidin-1-yl, 2-
methoxyethyl)(methyl)amino, methyl (tetrahydro-2H-pyran-4-yl) amino,
methyl((tetrahydrofuran-3-yl)methyl)amino, cyclopropylamino, 3-(difluoromethyl)-
azetidin-1-yl, 4-(hydroxymethyl)-4-methylpiperidin-1-yl, 3-ethyl-3-hydroxyazetidin-1-yl,

25 3-hydroxy-3-methylazetidin-1-yl; 4-fluoro-4-(hydroxymethyl)piperidin-1-yl, 3-
(hydroxymethyl)-3-methylpyrrolidin-1-yl, 4-hydroxyazepan-1-yl, 4-hydroxy-4-
methylazepan-1-yl or 4-(hydroxymethyl)piperidin-1-yl.

12) R* represents pyrrolidino, morpholino, 4-methylpiperazin-1-yl, 3-
methoxypyrrolidino, 3-hydroxypyrrolidino, 4-acetylpiperazin-1-yl, 4-methylsulfonyl-

30 piperazin-1-yl, dimethylamino, methylamino, 3-methoxyazetidin-1-yl, 3-
hydroxymethylazetidin-1-yl, 3-cyclopropyl-3-hydroxyazetidin-1-yl, 3-methoxyazetidin-1-
yl), 3-hydroxyazetidin-1-yl, 2-methoxyethyl)(methyl)amino, methyl (tetrahydro-2H-pyran-



(di fluoronethyl)azetidin-l-yl, 4-(hydroxynethyl)-4-nethylpiperidin-l-yl, 3
-ethyl -3 - hydroxyazetidin-1-yl, 3 -hydroxy-3 -nethylaz etidin-I-y1,

4-f| uor o-wo 20tyusssynet hyl )pip eridin-1-yl or PCT/GB2011/051256

4- (hydroxynet hyl ) - 4-met hyl pi peridin-1-yl. 513) R4 represents pyrrolidino,
mor phol i no, 4-net hyl pi perazin-1-yl 3-ngf hoxypyrrolidino,

3- hydroxypyrrolidino, 4-acetyl piperazin-I-yl,

4- et hyl sul f onyl pi perazin-1-y1 or 4- dinethylam no. 14) R4 represents

lid I |-yl
5 i et ny e TP B ey TG BB Dbt evclo bR P gL B2 00 Y
3-(difl uc@dlﬂmietdmydthﬁzaeémcdnn-% zly )lhﬂﬁog{n;]e?ol?ﬁydﬁﬂet&y@rpﬁﬁﬁilﬁyl % )e‘dg?m" -yl . t17) y
R4 represents 4 r oxymet me I per . represents
or rrefhyl yApPgyaqR g‘gy bﬁe‘ﬁid&‘lé{ 3 H?!?’E‘U)lazléﬂ 1&%{1 i? f? ﬁendent ly repPesent H,

fluoro, Hy&&%mflh%ﬁéﬁdﬁ{'l ﬂro?uﬁ{h%cgroand@té}ﬁ -4SHPR 1 fch-py one or nore

fluoro or rou i ndep ently epresent H,
fluoro, dR)Bf o&;prarsemhyoblrrohdanh,amrpholmor, Afmetbylolmtatxyd 1-yl 22 meRoxypyrrélrdino,

DASPen S CEBLERERS Fio LR BRI R A2 A2 O, 29 A

opt i onal Idymgtﬁ g;ﬂ'lﬁdjt ed by one or nore fluoro or a G Aal koxy group

optional | stituted by one or nore fluoro. 26) R4 represents a group of
fornul a -INi preseiii ipy o RéineyrdorRbolingd d peetiglpificyazite hrydsearctydBiayragin- layl

G _4al kyI (ﬁm&h %ml 6cycl oal kyl group, a G Aal koxy C2_4al kyl ene group in
whi ch thé"al He ChEin i s optionally substituted by one or nore G Aal kyl

gr oups 0r15BR4f@@és@ﬁt@ﬂirﬁeth‘511aﬁ11@ 4al kyl group or a C3_6cycl oal kyl group and
Ri p i ndependently represent a in which L represents a bond or a

G Aal kyl éﬁéRcrﬁa)ir%e@tﬁt3r(éﬁh}0|rgm@tgblmet@meldylw BrehyskoNyOi - Ecthylgsfigipt 1k oups
and R8 rqg ng%%essteﬁgté‘d(@,gggg( Lpﬁle{ HW ranyl each 30of which is
irtu

optional 'y’ su m)re 'owi ng: hydroxy, a
Ci _4al kyl18) R’ represents H or rnethyl

19) R’ represents H.
15 20) R® and R independently represent H, fluoro, chloro, a C)_4alkyl group optionally
substituted by one or more fluoro or a C;_4alkoxy group.
21) R and R” independently represent H, fluoro, chloro, methyl, methoxy or
trifluoromethyl.
22) R and R’ independently represent H, fluoro, methyl or methoxy.
20 23) AisO.
24) Ais S.
25) R' represents H, fluoro, chloro, bromo, a C;_salkyl group optionally substituted by one
or more fluoro or a C;_salkoxy group optionally substituted by one or more fluoro.
26) R* represents a group of formula -NR*R” in which R* and R® independently represent
25 a)H, a Cy4alkyl group, a C; ¢cycloalkyl group, a C; salkoxy C; salkylene group in which
the alkylene chain is optionally substituted by one or more Cy4alkyl groups or R*
represents H, a Cj_salkyl group or a Cs.¢cycloalkyl group and R® independently represent a
group —L-R® in which L represents a bond or a Cj_alkylene chain optionally substituted by
one or more C,alkyl groups and R® represents tetrahydrofuryl or tetrahydropyranyl each
30 of which is optionally substituted by one or more of the following: hydroxy, a Cj4alkyl
group, a Cj4alkoxy group or a Cj.salkanoyl group; or

b) R* and R together with the nitrogen atom to which they are attached represent



group, a C Aal koxy group or a G Aal kanoyl group; or b) Ra and R p together
with the nitrogen atomto which they are attached represent 12 1) a
pyrrolidiwo 20izmg4sspt i onal | y substituted by one or nore oCTidBofiglshzséi ng: a
C _4al koxy group, hydroxy, or a G _4al kyl group provided that the
substituents linked to the ring by a hgjero atomare not located at a
carbon atom adj acent to the nitrogen atom 2) a norpholino ring or 53) a
pi perazino ring which is optionally substituted at the additional nitrogen
at om by - I ; j f - OF. ] kyl
o oup:  and SR EERRE p AR Bt B BH: SN 0 SRR s R oy, o
O__4a:tyanmohpmoa%Gﬁa(%ﬁ&k@k%ogppuﬁkgagmﬁﬁﬁgymmmahkyEngﬂnnpheﬁfiaya

C _4al ky roup optionally substitute y hydroxy or by a G _4al koxy group
provi ded h@%&t atopare ORilpratebaacarhanciempdiacel te hsgitoecd seMphet ero at om are
not Ioca@gg ﬁﬂﬁgqgggnaton1adjacent to any ring hetero atom 27) R4
represents a group of Tormula -NRaRb in which Ra represents H and Rb

r epr esent3s a pgerddincari whmhkybptgmelip sutatitUiedsa ylod atlitioplal gitropgy atamCiy #E6|-koxy

C2 4al kyl e oup i n_whic e al kyl ene chaj is optionall substituted b
oo Y B Gt A ey B B e comti g d anri ! oroum o o Y
C3_6ceycl qqhﬁxketﬁmm%micﬁbs &ﬂlﬂﬁ_@l@ﬁ@lﬁ)@ﬁﬁﬁedﬂ%ﬂf&@?Qtl.%lﬁyﬁ%’rl@tﬁp ah-R8 in

0 ally

which L represents a nd or a C _4al kyl ene "chai'n optional | ‘substituted by
one or noiléoxy g@ap,w@s-@ydg@lkybg‘rdumrraé%m@lk@hgrgup eptiaually sdfstituréd oy

t et rahydropyr.an each_of which is qptionall bstitut one _or nore of
the rol | o BbuazyRprElofl nya8 bEEAC of G E oo B sPEb

G _4al kameko ok nef locfidd R @msbnRitPmaapeéhes any filg h&terontitéhogen atomto
whi ch th%% are attached represent 201%ba pyrrolidino ring optional
d Wér oxy,

subst i t u2dd Royepyeensa migpp obformule FYRTRoR MechaR Giepreagnitpkyang Rouppre

or a G _ I ol ide t S t] S ki ring by a
het oro aton SCa R BN Gl IR e L GRS R e 10 Y
2) a nor phodlkylend thagn BroptionalB)substjiufed bgzomeoormiorg Cabalkil drsusptriRdnal |y
substituted at the additional nitrogen atom by a Cl-. 254al kanoyl group; a
G _4al ky"SIP¥SL agéb‘lﬁ‘ %grogpeiri&“awkxﬂloa@%ﬁ@fﬁupaﬁﬁlé Ry) indppendentydicRtsSent 3g

whi ch.i s i gnakk t j | ks : < koxy
aroup. & LG A0RY MY BT it PSR CPialin i BB Pt By Dr aa
by hydr oxome or moye @ @ikyd gtdupx gndjRE tapropenty itatedydiofitryt dreetsalystdapyteamt sachi nked

to the ri by a heter.o atom.a not Iocateﬂ a capq? at om adj acent to
any 11 ng aiushyS aperal St By e e BRFC St rolfinBe TRarRY & Creleb |
whi ch Ra gafiph, e, Lagethebudbt o Ct hgkdhol ! 888f #tom to which they are attached
represent’ a pyrrplidino ring optionally substituted by one or nmore of the
f ol | owi nd) Rf budRo fogather with|theonifrogeroatpm thydviduthey arc@ittadhedkgpresgnbup or
20 1) a pyrrolidino ring optionally substituted by one or more of the following: a C; 4alkoxy
group, hydroxy, or a C;_salkyl group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to the nitrogen atom ,
2) a morpholino ring or
3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;.
25 salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; and
4) an azetidino ring which is optionally substituted hydroxy, a C;_4alkyl group, a C,.
salkoxy group, a Csecycloalkyl group, or a C;4alkyl group optionally substituted by
hydroxy or by a C;_salkoxy group provided that the substituents linked to the ring by a
hetero atom are not located at a carbon atom adjacent to any ring hetero atom.
30 28) R? represents a group of formula -NR?*R" in which R*and R® together with the

nitrogen atom to which they are attached represent a pyrrolidino ring optionally substituted

by one or more of the following: fluoro, a C;_salkoxy group, hydroxy, a C;_4alkyl group or



WD 2012/ 004588PCT/ GB2011/ 051256 13 a hydroxyC Aal kyl group provided that
the substituents |linked to the ring by a hetero atomare not |ocated at a
carbon atwoadymesat to the nitrogen atom 29) R4 repr @SEMBR0A/(FI256Gp Of
formula -NRaRb in which Ra and Rb together with the nitrogen atomto which
they are attached represent a pyrroli dhﬁo ring optionally substituted 5 by
one or nore of the foll ow ng: nethoxy, hydroxy, nethyl or a hydroxynethyl
group provided that the substituents linked to the ring by a hetero atom

t | t : i . i 3 R4
Fepr osentSVARESCT By CRoRR B REARAC HRLiA it A " AORR, B OMprer B, |
ni trogerlaadmnééc?_tetmitt@tgal_tbhﬁgtm edjactdnatdmanftfm@treﬁa&gﬂ.l ia pi peri ]g: no ring
t S stitute 1 O one, or ne or . e.10 W Nng: . Uoro, a
%P_LQPEo;é> &Qdﬁlﬁ,eserw RYD Oéfoeangkﬁarlﬁg?RbgM@&hoR an%ﬁmi% MFIEI% gr oup

provi ded fifidlentbign ®HRELCH ttl’t{a?patré aﬂtdcﬂig%f%tp}é%eﬁtﬁepjr}og‘%iﬁg%‘%% élﬁf??ﬁél%z alpQfifuftige not

| ocated at a carbon at om adj acent he nitrog 1) 'R4 represents
a group ofy dhoonuioac efMRa fRlqwing: méthaty, Radary, methylt ogehhdroxymethylt beupi t r ogen

atomto which ey ar tached represent a.piperidino rjng optionall
Subst i tuteeid B bRt RRdREed EBERGE P RIS Ho e po! RouRisA eyt or
a hydr oxygh Bjhc@k R3Hbe RitRcAfnt.hat the substituents linked to the ring by
a hetero atom'are not |ocated at a carhon atom adjacent to the nitrogen

atom 32)) R4 reprpseatengroup offasmplaofNR G rinwhichNRA R Rhtogkihehwizh thnd  Rb
together with the nityrogen atomt ich they are attached represent,an
e A T T A e R R

f ol | oM N@yfdnd F hor@oflhe 4alldeany: filiodslR. Chykoy ¥roud, K¥dréal, k)t 4GIkOLEoap o
hydr oxyCi Aal kyl group provided that the substituents linked to the ring by
a het er o advemxyfesdlr] groumperyided thatdhs stitedminkgdiodhe riegpby paCiTa #toen

atom 33 RAGGRERE DR 10UB O O AeNGRED | uhich Pa and R

t oget her 'w rogen atom are ‘attached represent an
azepano BilngR‘oppicamad 4 ygroapbs farmutae NRR iy whikéh & anbRR topbthehwithohd owi ng:
met hoxy, hydroxy, nethy| or a hydroxynmethyl group pr.ovided that the
subst i t udHteEenapERtp WElCL kReyrars @t¥a§96‘ér°@éftsélﬂt& RIPEHAIRG BNk eptegdy sehptifiitedy

car bon  HBhadk ARA0LE k0 (G IRLLHARGY. B\ 0L TRANIEEM haus el ethodpl 0 7

menber ed nocyclic heterocyclic ring optiona contalning a tional
oxygen, ubdpikd thatSE subst@RNtsilimstdithetbe ang bl dihetedrg atoyr aronblpkatedd a carbon

nmor phol i nyl er hydr oazepi nyl er hydr ooxazepi nyl, piperidinyl, or

homF;pi peﬁ¥%ﬁ§ﬁc%%gont%8pl eﬁﬁtoﬁgy b)e/ opt i onalol yysubgt Pt ut ed le previ ously
descri bedo) Rhepk Qe adrddt st dtfifla ANFORY il RHRE! RUanIoras y&hdrGyiteihgr ocycl i c
ring containing an additional nitrogen” includes 14 piperazinyl,

horopi pemaregeplatas ta whigh 2leslyi ¢ atjdchecraprasenteini agepang rimgtaponadllysussibsteilt ut ed
as Previ ush Y (HESer bPRL following:AudB® o €T Moy SALRORALAKSE 4aifo MEARET 8
sat ur’at ed”monSEYeNT 2 St ocy%iﬂlg t idngEontarm iy L or° 2 ‘Het'er ot atdms

sel ect ed afliydrox9Ky g#kylagidup bidvidianhatithedubdecio kekanlthd fhg By deefdiityin,

Oy Tochtcd al's carbon stom adjacent to the nitcgeh Hom, 7

33) R* represents a group of formula -NR°R” in which R* and R” together with the
nitrogen atom to which they are attached represent an azepano ring optionally substituted

25 by one or more of the following: methoxy, hydroxy, methyl or a hydroxymethyl group
provided that the substituents linked to the ring by a hetero atom are not located at a carbon
atom adjacent to the nitrogen atom.

The term "a saturated 4 to 7 membered monocyclic heterocyclic ring optionally

containing an additional oxygen, sulphur, SO or SO," includes azetidinyl, pyrrolidyl,

30 morpholinyl, perhydroazepinyl, perhydrooxazepinyl, piperidinyl, or homopiperidinyl each
of which may be optionally substituted as previously described. The term “a saturated 4 to

7 membered monocyclic heterocyclic ring containing an additional nitrogen” includes



mor phol i nyl, perhydroazepi nyl, perhydrooxazepinyl, piperidinyl or
honopi peri dinyl. Each of these rings is optionally substituted as

previ ouslwodermoiised. The terns "C _4al kyl" refers to aPETrGH20h050256
branched chain al kane radi cal containing from1l to 4 carbon atons.

Exenpl ary groups include methyl; ethylj,propyl; 10isopropy|

1-met hyl propyl; n-butyl, t- butyl and isobutyl. The term' Cl 4 al koxy"
refers to groups of the general formul a - ORa, wherein Ra is selected froma

gtﬁgl(t?” p?r 0 %;(@1 I socgJ Igeggc'()%x{ I E%ﬂg‘?h‘%{% %@0%&!}%2&}?&@%@5) UIHEE %?urt her

aspect t@&wmmagaﬁmmMﬁMQntlon provi des one or nore of the follow ng
conmpounds: ) . .y
15( 5- ( 4- chl or dpRdsiyn )a cerbonlinked (-4 senabergdsatugated mapoeydicigterecyclis Hag hyl ) phe
noxy) azetcbﬁiﬂaﬂnn%I %) B %ﬁﬁﬂ@ﬂﬂ? selé?ed frém@&@&i‘éﬁmﬁmféén” ifelddes

, 4- oxadi azol -2-y1) (3 -(4-(pyrro di n-
yI met hy| Jopbtenyxytydwdtdfaiiyh td:t{ghly)imp'yfaaybﬂefl -dioxanyl, azetidinyl, pyrrolidyl,

I(,]51ph§8y ng,qr))ﬁ%]{q;(g ﬂg%zo%lzepm%l%érﬁglcgrga}gf glg&l}gll Iplcli)lerr}dl:ILlyYOHFOtn@{nBeefghny )%/e?cﬁzet di

(5-(4- f'Qﬁﬂﬁﬁ@ﬁﬁ%%ko%ﬁ&u@y%ﬁ@ﬂh@%@hsﬁmyémﬂ§déﬁﬂﬂﬁ&rr0|'d'n 1-yl met hyl ) pheno
xy)azetidin-1- y1) hanone;

(3-(4- (pyr r oI |Td11prﬁel’mls Clmlhxll' qur@m@aygragl@ttqrdzrmwme@/qba(l@al@me(qarhcﬁn uor omet hyl ) p
henyl) - htalm “Q 4 arl%/ n) rparn )5 roups inglu %yl e{h opyl .
25(3-(4- forr&%f&?n 1- yl%ﬁ(% ﬁ %end& 7P i-%ﬁ?f - 8?9%-&,3,4-0xad

azol - - )iﬁo)p[@iymalnm@ﬂhylpropyl n-butyl, t-butyl; and isobutyl.

(3- (3- et hoxy- 4- (nor phol i nonet hyl ) henoxy)azetldln 1- yl)%? Jphenyl-1 3, 4-oxa
di azol - 2- yl ) ndieHeiAb e alkoxy” refers to groups of the general formula , wherein R is

(3 (3-metg glgéﬁéd oﬁ{‘Pfngh‘Pﬁyl g?’rt‘iglﬁb% @Pgﬂ%)ﬂélﬂ&e?ﬁohgérg ndt FhidPeoleBENoxyphenyl

-1, 3, 4- oxadi azo
(3 ( 2- metekhoky dpropeeymohsoppk péusmiynt-tutgdy orisdiytdphenoxy) azet i di n- 1-y1) (5- phe
nyl -1, 3, 4- oxadi azol - 2-y1) net hanone; 2012/ 00458f8 / GB2011/ 051256 15 (5
- ( 4- r’ret hé&?é f§pec‘§|_t gpresent invention provides one or more of the following compounds:
4- oxadi a@ols- dnrd ﬁe% 2r TRIJRYki éol(zc fn(seut RbRERAZ) Bty 1)ph tidin-
yl)nethyaSqLenoxy az tldln- wF ﬂD n%k §k eﬁkﬁ?enm@%ﬂelln
I-yl)methanone;

(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
ylmethyl)phenoxy)azetidin-1-yl)methanone;
(5-phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-

20 yl)methanone;
(5-(4-fluorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-
yl)methanone;
(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;

25 (3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-

30 oxadiazol-2-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone;



(3 -(2-methyl -4-((4-nethyl pi perazin- 1 -yl)nethyl)phenoxy)azetidin- 1-y1)(5
-p-tolyl- 1,3 ,4- oxadiazol -2-yl)nethanone; 5(5 -(4 -nethoxyphenyl)- 1,3

, 4- oxadi awol202/0p1388 3- ( 2- met hyl - 4- ( mor phol i nonmet hyl ) phen®exy)GB2amasizon- 1
-yl ) met hanone; (3 -(2-nethyl-4-(norpholinonet hyl)phenoxy)azetidin- 1-y1)(5
-p-tolyl- 1,3 ,4-oxadiazol-2- yl)nethapone; (3

- (2- met hyl - 4- (nor phol i nonet hyl ) phenoxy) azeti di n- 1-yl1)(5-phenyl-I |3

, 4- oxadi azol - 2- 10y|)nethanone (5 -(4-chl orophenyl)- 1,3

g1y et b b B R el R, YA RO TS o G
1-y1) (5 -yn))lﬂ&ﬂyyll)ph&n&y)a&eﬂ&naldylameﬂhanmie) met hanone; 15(3
-(4- ((dinet hyl ninoeneth

)-2-nmeth h azeti di

- ( 4- net h&;&% (4-m gylalpss@a@r ]eé ﬁlegﬂy@pﬁ%ﬁ&ﬁ@r@ -1(3313/(5 p-tolyl 1,3,4-

(4 ((d'%EE@XQﬂ@;ﬂ@h&B&RMﬂ - 2- et hyl phenoxy)az etidin- 1-y1)(5 -p-to lyl-
1, 4- oxadi azol net hanone; (5 -(4-chl orophenyl)- 1,3

4 oxadi éiﬂ-r@twmﬁﬂenﬂ)ﬂ ﬁﬂtmﬂ}aﬁeléby}f)fbmmbtrhyl -4- (Hlxbi‘pieﬁhmh?qhhk)lviwnﬁy}
20azet|d|n Hﬁ ﬁ¥ hanone; -(4- ((di nmet hyl am no) met hyl ) -
- met hy| pH&st Wa)% qthnenc:y - yl)(5 (4- met hoxypheny1)- 1 ,3

4- oxadi g dxlyStiz L thyl) z0l-2-
-nethylphzn%;§§az e d|n-ﬁ%nﬁgﬁ?Eﬁé%henygﬁ&gméﬁﬁgqggﬂgdPg?énﬁd?1?ﬁ%thanone

25(3 - (43@%@WM@®h@Ianlno)nethyl) 3 - nethylphenoxy)az etidin- 1- yl)(5 p-to

lyl- 1,3 50X one; ( e ,

4 oxadi aéol e- ?h é%f) nrlﬂ/rP% IYn rrglyg)a enqxgg( Hr%zly?l?(}(os pph§£51 lﬁq 0féédlaz?l)ze't hanone;
- (4o ( 4+()ndethdndne; ( 4- nethoxyphenyl) 1, 3

4 oxadi azol e- 2- car bonyl ) azetidin-3 - 30y|oxy)benzy| pi perazin-

-yl ) et hakendchlprephgoy Lyl 314-oxatiazok 2 shi(Enl Gpreain Ly (m: q;plg)hnomethyl)phenoxy)

4- oxadi 2- azetidin-3- yloxy)benzyl)pi perazin- 1
-yI)etha%%%e né@ﬁggggﬁ%%§588PCT/682011/051256 16

(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;

15 (3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)-

20 azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl1)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;

25 (3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
1-(4-(4-(1-(5-phenyl-1, 3, 4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzyl)piperazin-1-
yl)ethanone;
1-(4-(4-(1-(5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-

30 yloxy)benzyl)piperazin-1-yl)ethanone;
1-(4-(4-(1-(5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzyl)piperazin-1-yl)ethanone;
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) met harkonhé{(dmget

(di met hyl am no) net hyl ) -3 -fl uorophenoxy)azetidin- 1-yl1)(5 -phenyl -
adi azol 2-yl ) net hanone; (3 -(4-((di nethylam no)nethyl)-3
heoary@mzssi di n- 1-y1) (5 - (4- met hoxyphenyl)- 1 P8T/GB2011/051256
azol - 2-yl ) net hanone; 5(3 -(4-((dinethylanino)nethyl)-B
henoxy) azeti di n- 1-y1)(5 p-t ok % 1, 3 , 4- oxadi azol -

hanone; (3 -(3-fluoro-4-((4-net yIplperaZ|n- 1

yl ) phenoxy) azetidin- 1-yl)(5 -phenyl- 1,3 ,4-

'ﬁ-)% d%rg%ygl}gxgb%gle{h%l) iﬁﬁ@ﬂ&fl)ﬁyf%g&(ﬂ?- E @Xﬁfﬂ' ?f\ilelr 3’%' Radibzol-

azyllmehyioneet hanone; -(3 -quoro 4- (pyrrolidin-
I phenoxy% (5 -phen adlﬁzol

{}‘éﬁﬁéﬁwm 43/ %1&940981:40&;*/ Z¢ 1dlmg}rxiﬁt5r@1% waie%ya)zeu di n-

(A2 RN PO hanohe; 3 + 4- oxadi azol - 2-yl ) met hanone; 15(3
nethy anlno)QQ?%yITbhenoxy)azetld|n- 1-y1) (5 -phenyl- 1,3

A3« @imythy letitametig])-3-Buorophenoxy)azetidin-1-y1)(5-p-tolyl-1,3,4- oxadiazol-

t.hyl am no) met hyl ) phenoxy) azeti di n- 1-y1)(5
gslgﬁ? Tﬁﬁ@nyl) 1 3 , 4- oxadi azol - 2-yl ) net hanone; (3

el bl ra-ne sé;%ﬁﬁe_%ﬁylgih@no;%r)yzﬂehaﬁ 1- F/l)(s }t)henyl 1,3, 4-

quoronethg henyl) xadi“azol hahone’
roamh@zq}ﬂ)ylrm anmlﬁoxadl azol - 2- yl)(3

e L B B e

ﬁﬁﬁﬂ%@@ﬁ@ﬂ@)nsmhwhhmz@mp@gﬁmﬂﬁggﬁdd|n- 1 yl)nethanone 25(3
met hyl am n 8 phenox ﬁﬁzetldln- l-y % -(4- nethoxyphe gl)-
x@di3ausiro-d-(pyr 1ﬁalnﬂﬁ@th§ heyoxy a(zaﬁlﬁﬁtlhx/l riheBylnb8 Hyaxpdmza-

3@%&@?§> ?z etldln- 1_y12(5 -phenyl -1 ,3 , 4- ]

yl') net’hanone; (4 ((dlnethylanlno)nethyl) 2,3
Qmmm}a{pﬁ‘tc}hﬂmm{ -y].ﬁlyth)lK)ﬁhenbAy)la’mtfaiﬁn(-yg)fh)Eﬁl-yéll.-)Itethoxyphenyl)- 1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(methylthio)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)phenoxy)azetidin-
I-yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-
phenoxy)azetidin-1-yl)methanone;
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-

2-yl)methanone;



301 , 3 , 4-oxadi azol - 2-yl ) net hanone; (3 -(4-(azetidin- 1

-yl et hyl ) phenoxy) azetidin- 1-y1) (5 -(4-nethoxyphenyl)- 1,3 ,4-0

xadi azol 2wol2preaolsssaone; 17 (3 -(4-(azetidin- 1 -yl net hylPCplaBaroxylsazset i di n-
1-y1) (5 -phenyl - 1,3 ,4-oxadi azol -2- yl)nethanone; (5 -(4

- (di fl uoronet hoxy) phenyl)- 1,3 ,4-oxadiqzol-2-y1)(3
-(4-((di nmet hyl am no) net hyl )-3 - net hyl phenoxy) azetidin- 1 -yl)nethanone;
5(5 -(4-chlorophenyl)- 1,3 ,4-oxadiazol-2-y1)(3

b g AT o) DR Sy TER M ONENBANASEL 5 S 91#% ey orone: (9
(t;lflUﬁsmmmimwbﬁ@henoxy)azetl3:2;01_ Yl)nethanone . dln-

3(/| mnfﬁyf%x@?&?l @f@mﬂqumpieﬁﬁgﬂﬁ% Bwﬁw}%aﬁ&%ﬁ(%@%@w m@mﬁwn% (3
-(3- Ch|0r&ﬁﬂ%éﬁgbgﬁkﬂﬁcﬂ@h g%hgphenoxy)azetldln- 1-y1) (5

- (4- met hoxyphenyl) -oxadi azol - 2-yl ) net hanone; (3

- ( 3- chl on®{(4chlodipirenylyHl Sm-nxgdiephHy) i héhokdyhebelaimdiamethy))1y-(5 - phenyl - 1,3
, 4- di 15 - chl -4-((4- et hyl pi in- 1
L1 ) et RSt RNy R s © 4 et nowyphenyd) - 1o

, 4- oxadi gz 9herdyiNl 3, IRKAARRIND: 1§(§ (4((€£n&mlﬁflwlﬂleﬁh sret hyl pi perazin- 1
-yl)nethyl henoxz)azetldln- -y1) phe

oxadi azol(triflupromas ﬂéﬂi@n@x}’)azetld(lﬁl-y( meﬂ(adotid,uor omet hoxy) phenyl)- 1,3

201 | vor opteiueH Ay B AL S 4 R A AT Pl Shmetny 3

- net h@XY(&mtdﬁéthﬂ)ﬁlﬁﬁéiﬁhieddﬂr1 Szl)nﬁéthmbﬂfbw )phenoxy) azetl din- 1-y1)(5 -(4-
nethoxyphen 4- oxadlazol %%)nethanone
- met hyl - {ﬁé‘@ﬁyﬂdﬁdl gyaerzetdin:1 xbgﬁi(ﬂ(raethmmhywl) 1

, 3, 4- oxadi ) 25(5 -(4-met hoxyphenyl)- 1,3

, 4- oxadlgf%%g %ﬁT§%§BH?§aﬂﬁﬁ)§1 4- ((rmethyl am no) net hyl ) phenoxy) azetidin- 1
-yl ) et habghehlof@4-((#mEhglamies naxtydphetdxgidaretidin- i )Fefhey) ) nBgrnaygipaglet i di n-
1-y1) (5 -(4-ne£hoxypheny1) 1 ,3 ,4-oxadiazol - 2-yl ) met hanone; (3 -(443
-cycl opr m&hanpgr oxyazet i di n- 1 -yl ) met hyl ) phenoxy) azetidin- 1 -y1)(5

- (4 30nRs ROXNBREAN M-ty thipda A% AN 17EGhy BrRend FPLARARN Ey1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl1)(3-(4-((dimethylamino)methyl)-3-

20 fluorophenoxy)azetidin-1-yl)methanone;
(3-(3-methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(3-methyl-4-((methylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;

25 (5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
((methylamino)methyl)phenoxy)azetidin-1-yl)methanone;
(3-(4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cyclopropyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-

30 methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone;
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hl oro-4-((3 -nmethoxyazetidin- 1 -yl)nmethyl)phenoxy)az etidin-

1

rolidin- 1 - ylnethyl)phenylthjg)azetidin- 1 yl)nethanone 5(3

nethylanlno)nethyl)phenylthlo)azetldln- 1-y1) (5 -phenyl- 1,3
azol - 2- yl) met hanone;

G R A L
§%%@hﬁﬂ¥ﬂﬂmhﬁhaiﬁkldln- -y1)(5 -phenyl- 1,3

g g}ﬁt%yﬁ%wprs éﬁéwfitaﬁ@lo% 1Sriddipprrolidigah-(5 - phenyl - 1, 3
?ﬁrﬁ%; h?lglt)%ln HEB BRfk-1 }41 cthanane;

ra ydro 2H- pyran- 4-yl) ami no) met hyl ) phenyl t hi o) azet i di n-

FQMMQdimélhﬁlanﬂm)mdlyb)pbénﬂth;d)azmatiimahg})éﬁ-phlfﬁ@B1 3,4-oxadiazol-2-
t hyl ((tetrahydrofuran-3

vl MBYret hyl ) phenyl t hi o) azetidin- 1-y1)(5 - phenyl-1 ,3

200 1 @2 horRety b thg/l thyl)phenylthio)azetidin-1-y1)(5-phenyl- 1 3,4-
§|gp;§py|aﬁlgg)ggpﬁ§| gﬁgﬁﬁr?%|%?3§3¥|d|%? 1- ylf?§ Toher

&Bmmaaﬂiyﬂyn@hWaﬁ@ne -(4-((3 - (hydroxynethyl)azetldln- 1

P A RS e,

b&hcmbquwraaﬁaﬁdﬂen- 1- yl)(5 phenyl 1 3 4-

| - 2-yl) met hanone; (hydr ox

ﬁ14éﬁm1€élﬂsﬂwpwélﬁ@t%yl))hlﬁn§tthlaDaﬁet@n-1 xli(ﬁ(lﬁlenﬂhbhﬁraxailazg- -
J.methanone; 25(3 444(3 -ethyl-3 -hydroxyazetidin- 1

3§¥k%enOXY)az etidin- 1-y1)(5 -(4- nethoxyphenyl)- 1,3

4204 @ngthyl (retrdtgdanei- I(yBarbMi)@ﬁlﬁwﬁ)ﬁlhwyl)ﬁheﬂwﬁfMﬁdlﬁtll -~ 1

%{)lh)g? ﬁ;‘%%%g 6;&!2d;119met%ano%)e( 5 -phenyl- 1.3,

(3-(4-((methyl((tetrahydrofuran-3-yl)methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((cyclopropylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-((3-(hydroxymethyl)azetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-(difluoromethyl)azetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
yl)(5-phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
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-phenyl~'1 , 3

-phenyl -1 ,3 ,4- oxadi azol - 2-yl ) nmet hanone; 18 (3 -(2-chloro-4-((3
awernta4588 -yl ) met hyl ) phenoxy) azeti di n- 1-yl) ( BCTB2onlosise, 3 | 4-
| - 2-yl ) net hanone; (5 -(4 -nethoxyphenyl)- 1,3 ,4-oxadi azol-2-y1)(3

n_

1

1

1



(3 -(4-((3-ethyl-3 -hydroxyazetidin- 1

-yl ) met hyl ) - 2- net hyl phenoxy) azetidin- 1 -y1)(5 -(4- 30nmet hoxyphenyl)- 1,3
, 4- oxadi awol2e2/0pk3sset hanone; (3 -(4-((3-ethyl-3 -hydroxpazTaB2di ms12656

-yl )methyl ) -3 -nethyl phenoxy)azetidin- 1 -y1)(5 -(4- nethoxyphenyl)- 1,3
, 4- oxadi azol - 2-yl ) met hanone; 19 (3 - (49 ((3-ethyl-3 -hydroxyazetidin- 1
-yl) met hyl) - 2- nethylphenoxy)azetidin- 1-y1) (5 -phenyl -1,

, 4- oxadi azol - 2-yl ) met hanone; -(4-((3- ethyl 3 -hydroxyazetidin- 1

R e S s
A “E%f?gfmm’azﬁ’mdhm& e é4 e aayBheny H |iz3 din- 1
R G bt p Ry retidine A ShEpaRp e hemoxyBzendin -y 5 pheny

oxadlazohi£4%g&ﬂ§&h@ thdmmne{ 2-chl oro-4-((3 -hydroxy-3 -nethylazetidin- 1
-yl ) met hyl"Y phenoxy) a ?ﬁ%ln-nﬁ y1l) (5 - 1Ophenyl-1 ,3

, 4- oxadldiQ#{GFBMQWKﬁ$wmmmﬂ¢m03nklanhﬂofmhdukyBaahymﬂqﬁX§34BnethyIaz
tidin- tjidin- 1-y1)(5 -(4- t enyl)- 1,3
e4|o;2d|§?ﬁﬁ’éﬂ§@¥%%i aenoé%&?éf bﬁqugo 'dzgxy g ngfhyﬁg)zlgtid%/n2 1
-yl) met hyb X 4-3-MREG%/- Ragmepyiadmti- 91()ﬂmt%1)}91,(&)0&?)&&1(11@%5{5%@@;/113 4-1,3

4- oxadi azol - 2- yl ) mét hanone; 15(3 | uor 0- 4- (hydrioxynet hyl ) pi peri di n-
1 -yl ) metohgdipzhendmythersmicdi n- 1 y1) (5 -(4- nethoxyphenyl)- 1 3

, 4- oxadi one; dr eridin-
L1 > et g2 S REERGS abetup b R R e R Py ' 5 3
, 4- OX@dIqﬁ@&ﬂzkyh*ﬂﬁ&ﬁﬂﬂqpﬂﬁnﬂﬁmuﬁé 44- (hydr oxymet hyl ) - 4- nethylplperldln- 1
-yl)nethyl)fhenoxy)azetld|n K (4- 20nethoxyphe 3

oxadi d26¥-c Herhyhere3-nd )4142?@1@111-(1?}')6}6&%9 ERy)azati 1ﬁeltﬂ905p(§‘r rol i di n-

BRI ke A
- met hyl pyB+(4d((3dhyriroxly-3 yﬂe)hn;&ﬁi@ylH])nphgl)m)eﬂl)yb)lbhiediyﬂpheﬂle%a))z(eﬁdin- 1-yl)(5-(4-
(4-meth O)%eel?oe{;r%;%enyl) 1 ,%,4 ollxagii(ag(ojll Irn_et _a%/llorzermt hanone;

15 (3-(4-((4-fluoro-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-

20  methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

25 (=) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-

30 phenyl-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;



25(-) (3 444(3 -(hydroxynmethyl)-3 -nethylpyrrolidin- 1

-yl ) met hyl ) phenoxy) azetidin- 1-y1)(5 - (4-nmethoxyphenyl)- 1,3

, 4- oxadi awol202/0pk388et hanone; (3 444(3 - (hydroxynet hyl) - BCTram2bylgsy2s6ol i di n-
1 -yl)nmethyl)phenoxy)az etidin- 1 -y1)(5 - phenyl-1 ,3

, 4- oxadi azol - 2-yl ) met hanone; (+) (3 4443 -(hydroxynethyl)-3

-met hyl pyrrolidin- 1 -yl)net hyI ) phenoxy) azetidin- 1-yl1l)(5 - 30phenyl-1 ,3

, 4- oxadi azol - 2-yl ) met hanone; (-)(3 -(4-((3 -(hydroxynethyl)-3
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- yl) met hylkhgiban@xyl)ae@tnohien- 1- yl)(5 (4 rret ho xyphenyl)- 1 ,3 ,4-

oxadi azol - 2-yl) hanone; (+ Q Xya

-yl) met hyH) Gﬁén@%y%@éwapw lpﬁ)p 6@&9&@‘9@1@%%110@13116@1)
, 4- oxadi 6123311 Ogadﬂlgo@z)h?ﬂ&ﬂﬁloné( (4 ((4-hydroxyazepan- 1

-yI ) met hylY phenoxy) a din- 1-y1)( 5 - (4- met hoxyphenyl)- 1 ,3

4I ;)xafllh dlz)c(B-(Q{w hyeohancre; |- YBrn%h??gbl(mﬁNy)cdrﬁicb'm—gylﬁih%mlwaphen&l)-
- nme en ) ) -
oiadl azo?/ %ﬁ)ﬂ‘?‘ﬁ‘%{%gﬁgﬁ@ anone(z) (3 - (p4 ()(/4 hydr oxy- 4- met hyl azepan- 1

-yl t hy -1-
L e el SO DGR LY

-yl)rrethwwh@ﬂdx)ylraqté@mmﬁn- 1-y1) (5 -phenyl - 1,

e R TR B et B

4- oxadi azoéxaaraybl)zrgt)h@ﬂgﬁ@ne 15(-0 (4 ((4-hydroxy- 4- net hyI azepan- 1
-yl ) met hyI) henox azeti (I - met hoxypheny i
22 oxad adol S5y e mbmesylicrnl | e M O el Wi it 3

-yl t hyl 1-y1) (5 -(4- th h 1 1, 3,
4y02<2g| a)zé‘o(%-rﬁ1 %%pﬁ]aﬁlﬂgﬁ%& y )( (4(((4n?hy3?g§yﬁg¥hill )pi peridin- 1

-yl) met hy3 XM@W@P@Z@M@hﬂaZG@aN19Y(1ﬁneﬂﬁy4)ph2ﬁmﬁ’bi’imi§hlﬂhleﬁb)@("4 1,3
, 4- oxadi azo I )r‘g hanone ?lﬁ (hydroxynet hyl ) -3
- net hyl pﬁerﬂéﬂ"iyﬂ%l?flyl %H)%Ehﬁ??l) 'ﬁblﬁlﬁft Whenoxy) azetidin- 1 - y1)(5

- (4- ngt hexy ah@nydhydrbx$-4-fe @Y RIRAAAN -5 Bm¥th), TFARBRGASs tidin-1-y1)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-

20  methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

25 () 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(H)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-

30 1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone; and



(+) 3 -(4-((3 -(hydroxynethyl)-3 -nethyl pyrrolidin- 1
-yl ) met hyl ) - 2- net hyl phenoxy)az etidinl -yl)(5 -(4-nethoxyphenyl)- 1,3
, 4- oxadi awol202/0pk388et hanone; 25(-) 3 -(4-((3 - (hydroxynmeChmydB208/051256
-methyl pyrrolidin- 1 -yl)nmethyl)-2-methyl phenoxy)az etidin- 1 -yl1)(5
- (4-met hoxyphenyl) - 1,3 , 4-oxadi azol - 25yl ) met hanone; (3 444(3

- (hydroxynet hyl )-3 -nethyl pyrrolidin- 1 -yl)nmethyl)-3
-nethylphenoxy)azetldln- 1 - y1)(5 -(4-nethoxyphenyl)- 1,3

et byl pyerer e ARGy oA R BRSNS By 5

-(4- neth@m&@h@@h&%ﬂ)lsawnédﬁmaumﬁbﬁhﬂﬁmgﬂ@nnthanone (-)(3 -(4- ((3
(hydr oxynet hyl) thylp idln -yl )methyl)-3
-nethylpﬁ%ﬁ@%??&%@ﬁﬁgﬁﬁfC“? %SMtGW“ t hoxyphenyl)- 1,3
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eri di n- 1 -apy hnmbhydf)tbh@bmy))ameun(mhem/eeyl]l) gnd 10p4er example between 1 and 92 or

nmet hox en 2- nmet hanone; or. a phar maceuti cal

o cont abe Lol Beped PREE L Sadi ROER R Ressr i g R B oG ot T he
COWpound%oﬁﬁ)@ﬁ'ﬂci Herorhon e (inbﬁlhnfgrfoﬁnﬁﬁél HnHlZ&bﬁﬁ 19fa, 1hB aﬁH@M@ GONITRIAGES
between 1 and 106 for exanple between 1 and 92 or for exanple bet ween 1 and

83. In anoy hétheaigﬁemtom h@Vprb@s@mludung/@m orgrorpRaye iofi g camponpdbsiindhalist pbr mul a
I (|nclud|n%0 1nnn 1md, E L1, 1HEA 11T1B and 111 C) as defined in any
of the déPIRPETGAT S oveyﬁ excludlng any one or nore of the conpounds in

the ljpst of cmﬁmﬁgomﬂma@t@tﬁe ®baion kohpauhdbSfop@UNALL ifdIu@dsdn kit t he
description a _conpound of formula | includes in the alternative a conpound

of each @ltcREVS HroRRURg of srehnidbe fallowingformplac: Jiy LA, 1], 1115, Hh apd [IEC.

compound of 1 g RpAcr e iy RISHRERAER co RERATL L AN SR LORNIBA ong
phar mac e wf feralulyl, ac e ppiraticeutatly kedepabll/salt tiiréafemtd a dimYietcduticdlher descri bed

herein is a n% hod .f or %r %tnent or prophylaxis of a disease or condition
i n whi ch 2REMACA $8HCTGMAORATINGRY receptor is beneficial conprising

adm nj;stering ¢ fﬁtﬁ@?ﬂ@éc%?c?gégm%h?x?elthddr‘fof‘ﬁfggm%ﬁt S a&%ml Qe or

prophyl axis a therapeutica fective anount of a conmpound of ornula I,
or a phamnmmaumunwhkhnanbhwmabf&w§d(%ﬂuhem$nﬁsB@Nﬁmu$cwm®n$mgther descri bed

herein is  the use co carding t ormyla |, or a arnaceutlcally
nocept abreUaPE s B EBHT B PR T PabReeet bRt B uibe Rk g

prophyl axheautidal Al SEREQc %oﬁ&ﬂﬁ'atcbﬁﬁbohﬁh Whfofu At ASHaeMa Qutit1g, MCHL
receptor is beneficial. Even further described herein is use of "a conpound

accor di ngCQQDtafbdﬁrmhtltherBOf or

20 Yet still further described herein is the use a compound according to formula I, or a
pharmaceutically acceptable salt thereof, or mixtures thereof for the treatment or
prophylaxis of a disease or condition in which modulation of the MCHI1 receptor is
beneficial.

Even further described herein is use of a compound according to formula I, or

25 pharmaceutically acceptable salts thereof, or mixtures thereof in the manufacture of a
medicament for the treatment or prophylaxis of a disease or condition in which modulation
of the MCHI1 receptor is beneficial.

Still further described herein is the use a compound of formula I, or a
pharmaceutically acceptable salt thereof, as a medicament.

30 The term "MCHR" refers to the melanin-concentrating hormone receptor protein 1

(MCHRU1), unless otherwise stated.



25pharmaceutically acceptable salts thereof, or m xtures thereof in the
manuf acture of a nedi canent for the treatnment or prophylaxis of a disease
or condi tworroizpoygssch nodul ati on of the MCHL receptor i ®CvaBebidisaiss

Still further described herein is the use a conmpound of formula I, or a
pharmaceutically acceptable salt theregj, as a medicament. 30The term
"MCHR' refers to the nel ani n-concentrating hornone receptor protein 1
(MCHR1), unless otherw se stated. 22 The terns "treat", "treating",

and 4T eat mentyiahRly b MRAAN o Afeat o RATS, AT b, BhbRgIaN:

synpt ons. erns’ n preventing”, reventiron" refer
t o decr easadfgitonatteldant syaiptsigs.a di sease and/or its attendant synptons. 5The

ternms "nodul ate", "nodul ates”, "nopdul ating”, aor "mpdul ation’, as used

herein, refer 1 (e PEYEHD! @ICYERBISE B HPHHIPR. 1GTCr IQGRAFSINEt i vi ty) or
i nhibiti %ﬂm(ir?atﬁi?a ‘ﬁ%@mﬁﬁgwa&%ﬁd’a’%}f‘g@%@ | east one MCHR The term

"pharmaceut 1 cal I'y-accept a , as e ed herein, indicates the subject
matt es bei ng ilhentmtsi‘etdakte pthapduatesit, i ‘malliytieg ¢ eptraddwddtiang, ssuisedbl e and

physi ol ogi cal | y. 10acceptabl e for .adm nistrati.on ta ati.ent/subject. For
bl e JEfranrdeio: B AR F ORI oL Ep P AHTS PeTio) o THISHER BEb of t abl
and physiaal.genis@dctivitpcsrapiail e3aCHRS) . The ternms "prophyl axi s”, as used
herein, reféer to (i) preventi nafl’l t he devel opnment of a di sease and/ or

jLpy

condi tion; andherer Tphapnapceidallyccogpaatist anemplenthberein, mdibates dlsesulivgt or
15condition in .a sjtuation.where the,.di sea and/ o ondi ti on, has
Sovoro pedtiict BeiflghdehHAtd ROy SR SRS SRR s SR 1da Ry

di seage” at@dplibse fo@ admERNitibh &a Pitich/SeHsR. BoEOakipt, tiee AUl ation by an MCHR
active agent. The term "therapeutically-effective anpunt” refers to that

amount of PRATEBAPBIGAY aesepiablicant(s) lappigs Puitabloms Rysiplneicady acerptablamt ons of
t he Condisﬁlit@ﬂ or di sease being 20treated.

The terms “prophylaxis”, as used herein, refer to (i) preventing the development of

a disease and/or condition; and/or (ii) protecting against worsening of a disease and/or
15 condition in a situation where the disease and/or condition has developed.

As used herein, the term "MCHR -mediated condition or disease” refers to a
condition or disease amenable to modulation by an MCHR active agent.

The term "therapeutically-effective amount” refers to that amount of a compound
sufficient to modulate one or more of the symptoms of the condition or disease being

20  treated.

A further embodiment relates to compounds as described herein wherein one or
more of the atoms is an isotope of the same element for example e ,BC , “Cor
deuterium. In a particular embodiment, the compound is labelled with trittum. Such
isotopically labelled compounds are synthesized either by incorporating labelled starting

25 materials or, in the case of tritium, exchange of hydrogen for tritium by known methods.
Known methods include (1) electrophilic halogenation, followed by reduction of the
halogen in the presence of a tritium source, for example, by hydrogenation with tritium gas
in the presence of a palladium catalyst, or (2) exchange of hydrogen for tritium performed
in the presence of tritium gas and a suitable organometallic (e.g. palladium) catalyst.

30 A compound labelled with tritium may be useful in identifying novel medicinal
compounds capable of binding to and modulating the activity, by agonism, partial

agonism, or antagonism, of an MCH1 receptor. Such tritium-labelled compounds may be



A further enbodi ment relates to conpounds as descri bed herein wherein one
or nore of the atons is an isotope of the sane elenent for exanple 11C , 13C
5 14C or weuveviousss I n a particul ar enbodi nent, the compoumGB220s/d5ad5¢! | ed
with tritium Such isotopically |abelled conmpounds are synthesi zed either
by incorporating labelled starting 25 ppterials or, in the case of tritium
exchange of hydrogen for tritiumby known nethods. Known nethods include
(1) electrophilic hal ogenation, followed by reduction of the hal ogen in the
presence tium
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formula I is referred to herein, such reference includes, unless otherwise indicated, salts
25 thereof. In one embodiment, the compounds of formula I form pharmaceutically
acceptable salts. In another embodiment, the compounds of formula I form salts that can,
for example, be used to isolate and/or purify the compounds of formula I.
Generally, pharmaceutically acceptable salts of a compound in accordance with
formula I can be obtained by using standard procedures well known in the art. These
30 standard procedures include, but are not limited to, for example, the reacting of a

sufficiently basic compound, such as, for example, an alkyl amine with a suitable acid,



General |l y, pharmaceutically acceptable salts of a conmpound in accordance
with formula | can be obtained by using standard procedures well known in
the art. Wwbese/@®@@ssandard procedures include, but are neCTidBwtiedizse, for
exanple, the reacting of a sufficiently basic conpound, such as, for
exanple, an alkyl amne with a suitablgjacid, WO

2012/ 004588PCT/ GB2011/ 051256 24 such as, for exanple, hydrochloric acid or
acetic acid, to afford a physiologically acceptable anion. In one

enbodi ne i o fqr erted to a
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10pressure ot her rea d|t ons readlly be sel ected by one
of ordlné?éa?kwg'm ﬁmﬁﬁﬁaﬁﬁﬁmngf #h@‘ﬁﬂ? R9P&Care comercially avail abl e

or readily prq&g&%ﬂalbme% 5&&'&*%@1& heard prefRePinnRt &dhde WigFthai ques can
be enpl oyed in the prepara ion of conpounds, for exanple, where the

i nt er nedifeli@wing Ssbenses apddhgpgenstal kadpwlsdgoof artsesdledan v aeitlfél;d/OfThe term
A o Prol SR BYRo el LSk L HERRATLAS hTR! eLi68, £aRARLG, 0L 1S

at t achi ng % am no eve

pl acepi n pr@aets,Qng oaféﬁwaen&gccﬁlld&ﬁw@@{a@ reatlikyhR sﬁ&b@d%b%m@@ﬂbﬂlﬁﬂr{ﬂ@(ﬁlh@ am no
group. Acceptabl e, am no-protecting groups i nclude but are no |n1ted to,

for exampheart abfRHBLIREEEHs pisFoFRUIpS! Iy aweleblsed readily prepeecstinancakdlsgdn i n
O gani ¢ JynLNeslfnimaeid REh 1?& cal 82 Q]iné\(olygg nig‘thg‘ rall%g be chgg unds, for

am no- protecting group nay, or exa e a u ane type tectl ve
20gr oup @Mhhph‘Whﬂﬁh&ﬂmﬁﬁﬁ@&ﬂ&dpbQmﬁgyﬁm@ﬁmbﬁﬁaﬁﬁwhmm&@ﬂmupesgroup)
including but not limted to, for exanp aryl al kyl oxycar. bony

: I up
such as, for ebaRYIE,anHEAPYAt %&%&rmy#ﬂ%ﬁ&ﬁaﬁem@ér%ﬁw cgp%m?)g? such
as, fQr exaimhewo ABhhAgY ﬁ%@t&%xlto ﬁ%@eﬁt%é QH&B@‘&@J fPOR¥dkingd ¥RELA! |y, the
am no-protecting group I's tert-butoxycarbonyl

reactions occurring elsewhere on the molecule contalmng the amino group. Acceptable
amino-protecting groups, include but are not limited to, for example, amino-protecting
groups described in “Protective Groups in Organic Synthesis”, 2nd edition, John Wiley &
Sons, 1991. The amino-protecting group may, for example, be a urethane type protective
20 group (which is also referred to as a carbamate protective group), including but not limited
to, for example, arylalkyloxycarbonyl groups, such as, for example, benzyloxycarbonyl;
and alkoxycarbonyl groups, such as, for example, methoxycarbonyl and tert-
butoxycarbonyl. Typically, the amino-protecting group is tert-butoxycarbonyl.

Compounds of formula I may be prepared by

25 a) reacting a compound of formula IV

in which R*, R>, R®, R” and A are as previously defined with a compound of formula V



Compounds of fornula | may be prepared by 25 a)reacting a conpound of
formula IV 25 Vin which R and R2 are as previously defined and L1

repr esentwoaoi2mwisag group for exanple a C _4al koxy grompl/GB20t)0sex6t i ng a
conpound of fornula Vi 5VI in which R4, R5, R6 , R7 and A are as
previously defined with a conpound of $ermula VIl VIl in which R and R2
are as previously defined and L2 represents a | eaving group, for exanple
mesyl oxy or tosyloxy, in the presence of a base such as for instance
Cs2C33, io optionally in the presence of a sglvent, such as, for exanple,
DMF or DMA, and at a tenperature in tMe+¢an3g of 0 to 150 C particularly in
the range of 50 to 120 C, or cl1reac I nd\a compound of forrmula VIII VIII

in which R' and R? are as previously defined and L; represents a leaving group for
example a Cy4alkoxy group; or

b) reacting a compound of formula VI

VI
5
in which R*, R>, R®, R” and A are as previously defined with a compound of formula VII
R2

N—N

—Cn A
O 1
0] R

VI
in which R' and R? are as previously defined and L, represents a leaving group, for
example mesyloxy or tosyloxy, in the presence of a base such as for instance Cs,COs,
10 optionally in the presence of a solvent, such as, for example, DMF or DMA, and at a
temperature in the range of 0 to 150 °C particularly in the range of 50 to 120 °C; or

c) reacting a compound of formula VIII
b
R
\
NH
R

VIII

in which R* and R” are as previously defined with a compound of formula IX



in which Ra and Rb are as previously defined with a conpound of fornula |IX
WO 2012/ 004588PCT/ GB2011/ 051256 26 IX inwhich R, R, R5, R6, R7 and A
are as prwoiogloyssdefi ned and L3 represents a | eavi ng grolGH20r1/8x26pl e

hal o particularly chloro or brono; optionally in the presence of a solvent,
such as, for exanple, DVF, and opti onabﬁ/ in the presence of a base for
exanple 5 an am ne for exanple N-ethyl-N-isopropyl propan-2-amne at a
tenperature in the range of 0 to 150 C, particularly in the range of 5 to
50 C or d)reacting a corrplgnd of formula VIIl in which Ra and Rb are as

triacet oxybor ohydrRde i n w4 propridte | veiiy
di chl oronet hane. 1f the conpound of for a Vis anke

of fornmula I can be obtained by reaqking a conpound of forrrul a |V and an
ester of fornula V opti onaIIy in the presence of a solvent, such as, for
exanpl e, etwiaploR ', RIIRAR aRT Hubﬁlaaetwpee\rmushhéefmdged bk rcﬁpmsent:w(lea@mg

15particularly int eran nds of fornmula IV
AU ket B € B PG e it o A i io: pution GG TR ot anal ogous
to those sgﬁféﬁtr, slRBGs] Rr Ef@nﬁ&@ﬂ'@ﬁnd optABIMRinlthe presence of a base for example

s an amine for example N-ethyl-N-isopropylpropan-2-amine at a temperature in the range of

0 to 150 °C, particularly in the range of 5 to 50 °C; or
d) reacting a compound of formula VIIT in which R* and R® are as previously defined
with a compound of formula IX in which R', R% R’, R®, R’ and A arc as previously defined
and L; represents an oxo group in the presence of a reducing agent, such as for instance

10 sodium triacetoxyborohydride in an appropriate solvent, such as for example,
dichloromethane.
If the compound of formula V is an ester, then a compound of formula I can be obtained by
reacting a compound of formula IV and an ester of formula V optionally in the presence of
a solvent, such as, for example, ethanol and at a temperature in the range of 0 to 150 °C

15 particularly in the range of 50 to 120 °C.

Compounds of formula IV and VI may be prepared as shown in scheme 1 below

and by methods analogous to those described in the examples.



VI XVI XIlV Step 1 A conpound in accordance wth fornula VI can be
obt ai ned by reacting a 5 conpound of formula VIII in which Ra and Rb are as
previ ouslwodefzaoessswi t h an al dehyde or ketone deri vati veCofGH20rmmsiz6X i n
which A, R5, R6 and R7 are as previously defined and a reduci ng agent, such
as for instance, sodiumtriacetoxyborokydride in an appropriate solvent,
such as for exanple, dichloronethane. Step 2 10A conpound in accordance
with formula XI can be obtained by reacting a conpound of fornula VI with

an azeti di_pjg,c¢mpound of formula X1, L4 N PG Xl
R6
b
RY, 0) Step 1 R® Step 2
NH -+ AH — » 4 — -
R® R® 7 R
R ; AH
R R
VI X \Y
PG H
R N R® N
p Step 3 R
R4
- A
5 A R® 7
R R’ R
XI \Y
Step 1

A compound in accordance with formula VI can be obtained by reacting a
s compound of formula VIII in which R* and R® are as previously defined with an aldehyde
or ketone derivative of formula X in which A, R’>, R® and R” are as previously defined and
a reducing agent, such as for instance, sodium triacetoxyborohydride in an appropriate
solvent, such as for example, dichloromethane.
Step 2
10 A compound in accordance with formula XI can be obtained by reacting a

compound of formula VI with an azetidine compound of formula XII,

Lf<>N—PG

Xl

in which PG represents an amine protecting group, such as for example, tert-
butoxycarbonyl and L4 represents a leaving group, for example mesyloxy or tosyloxy in
15 the presence of a base such as for instance Cs,COj3_ in the presence of an appropriate
solvent, such as, for example, DMF.
Step 3
A compound in accordance with formula IV can be obtained by treating a
compound of formula XI with a deprotecting agent, such as for instance, HCI in an

20  appropriate solvent, such as for example, dichloromethane.



in which PG represents an am ne protecting group, such as for exanple,
tert but oxycarbonyl and L4 represents a | eaving group, for exanple nesyl oxy
or tosyl ow9 20re/0b&88e presence of a base such as for insPamEB2CEA303s i n t he
presence of an appropriate solvent, such as, for exanple, DW. Step 3
A conpound in accordance with formula 4§ can be obtained by treating a
conpound of fornmula XI with a deprotecting agent, such as for instance, HCl
in an 20appropriate solvent, such as for exanple, dichloronethane. 28
Compounds of f r ures,
as for |nstanégmgkh?%ose égggprﬁgg%%ﬁﬂzg%@%bgh?9§%83%@1{|scﬁ»&fﬁgﬁggg 327,
%09 1|16 (fd&ﬁ&hnceaﬁmlh@y|dlgn3hedlﬂnhmﬂdﬁﬁﬂééiﬁpmmmh&lmﬂ&niemm;d|09d§6$1398&1()jt h
ormula Xl XI'll 5in IC and R2 are as pre ously define
Conpound $MHIOyieg henzahydkazideicampounds npeceida Lin schene 2 bel ow
and by nethods anal ogous to those descrlbegzln t he exanples Schenme 2 VI |
10Step 1 A conpound in accordance wit® forkula | X can be obtained by
reacting a conpound of fornmula V in whi ind R and R2 are as
previously defined with 3- hydrox@mz_ a salt thereof in the
presence of a base, such as for instahce, ﬁ?nlne optionally in the
presence of a catalyst such as for instance \-dlu cyani de, 15in an
appropriate solvent, such as for exanple, et hanol. Step 2

s in which R' and R* are as previously defined.
Compounds of formula IX and VII may be prepared as shown in scheme 2 below
and by methods analogous to those described in the examples.

Scheme 2

RZ
N—N HO R}
L, [\ Step 1 \E\ N—N
o . N / N\
o) R’ o) _
o) R

\Y

L;—<<>N\W/1Z;T
o)

10 Step1l

A compound in accordance with formula IX can be obtained by reacting a
compound of formula V in which L; and R' and R? are as previously defined with 3-
hydroxyazetidine or a salt thereof in the presence of a base, such as for instance,
tricthylamine, optionally in the presence of a catalyst such as for instance sodium cyanide,
15 in an appropriate solvent, such as for example, methanol.
Step 2
A compound in accordance with formula VII, in which R', R? and L, are as

previously defined can be obtained by treating a compound of formula IX with an alcohol



WD 2012/ 004588PCT/ (B2011/ 051256 29 activating agent such as for instance
nmet hanesul fonyl chloride, in the presence of a base, such as for instance
tri et hyl awDrze12/doms88n appropri ate sol vent such as di chl orPormsHANAS51256
Conpounds of formula VIIl, X, XII and XIll are either comercially

avail able or may readily be prepared aggording to well-known procedures for
those skilled in the art. 5 Certain conpounds or formulae 1V, V, VI, VII,

IX and XI are believed to be novel and are herein clainmed as a further
aspect OlchlfiBEsathal RYERHORce bl RLAOEAbASPRh. Bludlaf o RYER: | OF

t hese conpoun rein su ure orn1e ter % pure,

parti cul auttyagfoeaisancd h&my%ﬂﬁlp,unanappkopﬁate splatit mulh acrdhyhlﬂnrr@ethehan 99%
pure. A further enbogqn%n directed to a nethod for tretman}
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need of such or prophylaxis a th rapeutically effective anount of
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nore parti r enbodi nent relates to nmet hod. for . treat ne yl axi s
of 5 18 ibHiedhessin CHAF Pohfi o PSS AU BT b Bt A PR TECSBeGT |
benefi ci ghe HOBRIINThES BAIFLMELE i@ btenttal YR uRe Mrﬁ@éa%r@a%rﬁﬁdn 30% peRd Of
such treatnment or prophylaxis a therapeutically effective anmount of an

ant agoni geitubolypoeater thdn 9386 putceand more partigufagly trhese a9 penat i s directed
to the use of a (%eutlcally
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receptor is beneficial. nor e partl cuI ar enbodiment relates to the

use of afiEgyHrERg tslwmhmge%@mmk vuncad pf sugh tecaishent RapioRbylasis Ry

accept abl i sease or

conditi or%ﬁelr%&lu\/\}%C&lﬁ'e&n%gﬁre %r?{))%&t% a%hﬁﬁk@]léfrfg%%%% ?BMEH ene |tlcclgg 25Yet a

further eotwpdibiesltthacdfrected to the use of a conmpound in accor dance with

formula I, or a pharmaceutical |y acceptable salts thereof, in_the,
manuf act ure ofA alorﬁeaﬂr%lﬁ@rrﬂmwﬂmwéelﬂeéé& rignsthodf Orpﬁrmwtﬂ.pgowpaé%ﬁféease

or condi t4;Qnd g BB TPIHCATARRIRGn bR & NFOH I REHRIAL bl RRNESh ﬁlﬁﬁg

Still yet a further enbodinment Is directed to using a conpound
accor dan cadrmmsthn@foca waiina-blooded arimpharnrad efisuchdtdaymaent oeptopbylexisal t t her eof ,
as a nedicane enbodi nent is ?ﬂ%%ﬁe to a

ARl el et et ke A dance with formila
|, or a phar ”@Qﬁiﬁh’ef; ahbydiaeseRabiEd &Aht uidher ﬁ&fm@ﬁﬂd & Rhafdmeswtthecal Iy

acceptabl e carrier and/or diluent.
formula I, or pharmaceutically acceptable salts thereof, or mixtures thereof for the

20  treatment or prophylaxis of a disease or condition in which modulation of the MCH1
receptor is beneficial.

A more particular embodiment relates to the use of antagonistic-compounds of
formula I, or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of
a disease or condition in which modulation of the MCHI1 receptor is beneficial.

25 Yet a further embodiment is directed to the use of a compound in accordance with
formula I, or a pharmaceutically acceptable salts thereof, in the manufacture of a
medicament for the treatment or prophylaxis of a disease or condition in which modulation
of the MCHI1 receptor is beneficial.

Still yet a further embodiment is directed to using a compound in accordance with

30 formula I, or a pharmaceutically acceptable salt thereof, as a medicament.



A further enbodinment relates to a pharmaceutical conposition useful for
treatnent 5 or prophylaxis of a disease or condition nentioned herein

ari si ng fworeotlywiisacti on of MCHL receptors in a warm bl @ctaB2aniosedse
conprising a therapeutically-effective anount of a conmpound of formula I,
or pharmaceutically-acceptable salt thegeof, for the treatnment or
prophyl axi s of such di sease or condition, and at |east one
pharmaceutical | y-acceptabl e carrier and/or diluent. 10l n one enbodi nent,

t he warm bl oo [ ' -rmrgg?i i.es: i ' - limted
to, for exanp?ggn%%ﬁgﬁéd%%ﬁ@gones ?@9gﬁﬁﬁﬁﬁ§$ﬁgﬁgﬁﬁ§§#9?%fQﬁigﬁg 3, dogs,
cats, andoh@osEbin dctordarid¢rtitteformuaddomepiarmbdativaltynadotgaisle dalathcr®dl ands a
human. I n gne enbodi hent, the diseas nd/ or condition for which a conmpound
in 15accdr éﬂ%%mﬂﬁ%%wﬁﬁ?%%ﬁ%ﬁ?aqﬁﬁfnﬂzwﬁgéﬁ“in the treatment of or the

prophyl axi s ofa fRGkHARGediREht defitdd QS a :hg'iirﬁaggut{cgl ccfn%osﬁf&%rﬁ%% IR RGtment

di sorders, anxiety disorders, and eating disorders. enpl ary nood
di sor der ®r prophyleis dutdiwee oraondition edtivwsd Heorin exsing flom dsfuressin v

di d h , | l e, .myy d [ di d d
dyst nymi OGRS o B RRTeCy BELTRBR T SoHR B AR FAR A e CHUR! as.
fOr XaRlg coBeA st tbrm 18] 1R Ruli 20T Gtk bNASAH ViR .

depressive or mi xed epi sodes, and bipolaf II; cyclothym ac's disorder(s);
anxi ous de&praphsiasis;of anch disesde di emdiimng and alleast encaphgemegcaticabiveiceentable

conditio%mrwr nde%fQ%lary anxi ety disorder(s) include, but are not limted
to, for exanpﬁe, p ﬁfc‘disorder(s) w t hout agor aphobi a; pani c di sorder(s)

wi t h @gor apholy ane a@bsdRRAD HiR WarhDBlebddd li@alis @fmdamhGanipseitdriud)ng,

speci fic phobi a; social phobia; obsessive-conmpul sive 25di sorder(s); stress
rel at ed duseetdepitaghto, fopsxampleamags gng degesicas s, (cygh as frrexampleedegs,
disorder%ﬁ%;a anglRl i zed anxi ety disorder(s); and generalized anxiety

di sorder(s)’ due to a general nedical condition. Exenplary eating disorders,
i ncl ude, but an e fundicr kimbbdiatknt,ohe #orm-dicadpd enimabssi HuynanVany of t he above
conditions and disorder(s) are defined for exanple .in the 30 Arerican
Psychi atric AJBERS %%PPW{WGW ifdtcppccandrpy capdifips forashichp ferapoid ifent al

Di sor der g ccdr@iick Byifidokh a1 Jagzq&e REY ir5ing rea MR DGR probry 1a ABF irfchYes,
Psychiatric Association, 2000. WO 2012/004588PCT/ GB20117 051256 31

Anot her éubsdiotrBmited &, doreeplt, rwod disetdvod ahortytdigadererind oating diptrgbaxi s of
2o 50" i B Bt oL o PN, 50 e comREI g
prophyl axirderish 8tLaPay forehmyplcehRe dby@ss MU rder(s) and dysthymic disorder(s);
bipolar depression and/or bipolar mania, such as, for example, bipolar I, including but not
20 limited to those with manic, depressive or mixed episodes, and bipolar II; cyclothymiac’s
disorder(s); anxious depression; and mood disorder(s) due to a general medical condition.
Exemplary anxiety disorder(s) include, but are not limited to, for example, panic
disorder(s) without agoraphobia; panic disorder(s) with agoraphobia; agoraphobia without
history of panic disorder(s); specific phobia; social phobia; obsessive-compulsive
25 disorder(s); stress related disorder(s); posttraumatic stress disorder(s); acute stress
disorder(s); generalized anxiety disorder(s); and generalized anxiety disorder(s) due to a
general medical condition.
Exemplary eating disorders, include, but are not limited to, for example, obesity.
Many of the above conditions and disorder(s) are defined for example in the
30 American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition, Text Revision, Washington, DC, American Psychiatric Association, 2000.



of a compound according to fornmula |, or a pharmaceutically acceptable
salt, thereof 5Yet another enbodinent is directed to a nethod for treatnent
or prophywexbp/oissat | east one nood di sorder conpri si ngPauGBELSIISAg tO a
war m bl ooded ani mal in need of such treatnent or prophylaxis a
therapeutically effective anount of a gpnpound according to fornula I, or a
phar maceutically acceptable salt, thereof. Still yet another enbodinent is
directed to a nethod for treatnent or prophylaxis of 10 at |east one
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conpound taéuowdi hgr & phdroragentigally acceptableyelt, thergefier enbodi ment provi des a
h f ] | axi s,.of i i I i nal
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conprising ad ering nee suc to

prophyl axk kag dnbanapgudiscradr pnplikRgtadMeniaeBhnio Hvadn-bRFEIEUAENACEAEINgG to
formula I. 25A further enbodi nent provides a nethod for treatnent or

pr ophy| axif SuftreséARIE a1 PEAPRY BKip adheraptdicallnefiechiae amppefofadogonsd |

conpri si i.ni i ﬁ]? i mal 1 h treatnment or

pr ophyl a%%&gl%ﬁée?%g%{?%ﬁ’@ e F%{(ytcl eagﬁgﬁﬁg%ﬁlﬁ%ghpound according to
formula I. Stistill apetveafiotheeembodiodhnBrlircpredw desthadrfet thadméarort r eat ment or
prophyl axis of 30 depression.in_ a rm bl ooded anj mal , conpri sing
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2012/ 004588PCT/ (B2011/ 051256 32 Still yet an even further enbodi ment

provi des campetiibetchoiing todatmend, @ phropightcally aotcptdbéssatthenots war m bl ooded
il corbr SRR RLAL PR 2 S AT Dm0 SheR L egtrent
to for milgkehse or condition selected from anxiety, depression and obesity in a warm-blooded
animal, comprising administering to said animal in need of such treatment or prophylaxis a
20  therapeutically effective amount of a compound according to formula I.
Yet another embodiment provides a method for treatment or prophylaxis of anxiety
in a warm-blooded animal, comprising administering to said animal in need of such
treatment or prophylaxis a therapeutically effective amount of a compound according to
formula I.
25 A further embodiment provides a method for treatment or prophylaxis of general
anxiety disorder in a warm-blooded animal, comprising administering to said animal in
need of such treatment or prophylaxis a therapeutically effective amount of a compound
according to formula I.
Still yet another embodiment provides a method for treatment or prophylaxis of
30 depression in a warm-blooded animal, comprising administering to said animal in need of
such treatment or prophylaxis a therapeutically effective amount of a compound according

to formula 1.



5A nore particular enbodinent relates to a nethod for treatnent or

prophyl axis of a disease or condition in which nodul ation of the MCHL
recept or we 2beiwfiissi al conpri sing adm nistering to a warcrldBroddd1zni mal in
need of such treatnent or prophylaxis a therapeutically effective anmount of
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t her eof A further enbodinent is directed to a nethod Tor treatnent or

pr ophy| axhesapsfutiga href&stivhameurd ofvan ptegevsiedoamonad of mompkilsi ng
adm nistering ald ani.nal..in.need of such.treatnent or prophyl.axis a
Cher apeuti a1y P RL S POUMEAGL A CER LRt s R TER o PlorBLRR

phar ngceWideedd dritondicieptebdied famtankitey, depression androtfekity ed weibBod®eNt 1S
directed to a nethod for treatnent or prophylaxis of obesity in a

war m bl oGHBRRL gGpmisingcasipRISETIAG temdl ARiEtab i Rgd 06 Suck tepaliReH el PTORhilesly aof
h t , i ' f ' f
comound Tsrar Bl RURRIC b Bk 16HBRGH o8l Tl ERMARATRNL. O 2.0,

even st i labcdptablideit therboftli ment is directed to a conmpound of with formula I,

or a pharmaceutically acceptable salt thereof, for use in the treatnent or
prophyl axi s off @@F&%@@WH%HHWP%W Wetmﬁéw HRIENFHOf Bwpiwlamé) MCHL

recepgor ah§1e§§ged W&h@tlroo?fﬁ %12141%1{,) Q%ﬁﬁ@ﬁfgdﬁ%@&ﬁ{gc% %%ﬁ@mtgﬁ%fm need d%l nore

particul ar e dinment re antagoni st1 c-conpoun formula I, or
a phar nacedt ircambyt apcaplyfisiser hatapetttvel e offectiveramoset ofin ¢dnepouné af fremulaor

pr ophyl a>i! sgr %%h%m%%?slﬁ%_gﬁy/x%%%@ﬁE?irstahﬁ@%%ﬁf whi ch nodul ati on of the MCHL

receptor i ( ment is directed to a conpound of
formula I, or yataFhakdrRaRBlintak |diReeaRs alehaiBbol trbfiflROdr Profhyisgs b the

treatnment or prophylaxis of a disease o L '
general anxiety disorder in a warm-blooded animal, comprising administering to said
20 animal in need of such treatment or prophylaxis a therapeutically effective amount of a
compound of formula I or a pharmaceutically-acceptable salt thereof.

A further embodiment is directed to a method for treatment or prophylaxis of
depression in a warm-blooded animal, comprising administering to said animal in need of
such treatment or prophylaxis a therapeutically effective amount of a compound of formula

25 I or a pharmaceutically-acceptable salt thereof.

A further embodiment is directed to a method for treatment or prophylaxis of
obesity in a warm-blooded animal, comprising administering to said animal in need of such
treatment or prophylaxis a therapeutically effective amount of a compound of formula I or
a pharmaceutically-acceptable salt thereof.

30 An even still further embodiment is directed to a compound of with formula I, or a

pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of a

disease or condition in which modulation of the MCHI1 receptor is beneficial.



or condition selected fromnood di sorder, anxiety disorder, and eating

di sorder. A still further enbodinent is directed to a conpound of
formul a Iwoan12200p338r maceuti cal |y acceptabl e salt thereoPCTiGB20us81358 t he
treatment or prophylaxis of nood disorder. 10An even further enbodinent is

directed to a conpound of formula |, ogya pharmaceutically acceptable salt
thereof for use in the treatnent or prophylaxis of anxiety disorder. An
even still further enmbodinent is directed to a conpound of formula I, or a

phar maceut i cal . f 0 - b T t yl axi s
of an eating 1 é?ggﬁg@%ag&gmﬁ&5$§ h%ﬁg ﬂ?l5#%%%%gphéﬁg%gﬁﬁgHﬁﬁPg&g?Eected
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fr om anxidegse %éﬁ@&gvahvvﬁwa%@wwof the YICH gecepterjp gﬁ@?‘lc odi ment is

directed to a cAmRHAdQimbRY iTUlBcitd tPh c@mé@&ﬂ%f%ﬁﬂ&{%il%'a' y acceptable

salt thereof, for use In tﬁe treatnent or prophylaxis of anxiety. Yet
still sa fphemteecuteratipdcopptibld sltdhereeft fodutean shactoeapmemtabr pfophglamisl f aldiscase a

har naceuti cal.l.y acceptable salt thereof, for use in the , treatnent or
P ooy bt ot SISER! B dictd et aRbrdd? Bpd Rl gitoddt "ot et her

enbodi ment i s MifIeREk@Er &AL IHEATOURECE tof LETRRINY of RirmAil2PBP&r maceuti cal |y
acceptabl e salt thereof, or m xtures thereof for use in the treatnent or

pr ophy| ayhgmafcediqate se¢eprable salt theryedi faamee nethe erioinhemroplkylalis eCmeed t o a
conpoundﬁ@&¥éornula |, or a pharmaceutically acceptable salt thereof, for
e

use int %at ment or prophyl axis of obesity. Yet a further enbodi nent is

direcyed to the sea fofther cadIRRNE isAfirdb@Undh @ohpo@id &f f3Enphardraceut i cal |y
acceptabl e salt thereof, in the manufacture of a nmedicanent for the

t r eat mentPhamaseeially acoptable wltdhereefder v in dhrdireatantios pytihy e @nsietyon of
the MCHL geceptor is beneficial. 34 A further enbodinment is directed to the
use of a conpound of formula I, or a pharmaceutically acceptable salt

t hereof, in the eenufiddiitiice cofbodinmadischrreet] td o compeurtdreddomeuis I,arr a

prophyl axis of a. disease or condition selected from d.disorder, anxiety
di sor der Phaepceuticay aa?%g%fe%a.t thapgef, frithg ?W@@%@mﬁﬁww 2gicAdRgE ed t o

usi nga copaund of formula I, or a pharmaceutically acceptable salt
thereof, 1n the manufacture of a nedi canent for the treatnent or
prophyl axi s ofYatrectll dirtter deboditent isldiretted thre compdnodi ofgotmils Ldirrect ed to

using a %%%)a%ggtic%hy faggeg]fjalbfle slalt tl?gregf, for use in the treatment or prophylaxis of a
disease or condition selected from anxiety, depression and obesity.
Still yet a further embodiment is directed to a compound of formula I, or a
20  pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of anxiety.
Yet still a further embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of general
anxiety disorder.
Even still yet a further embodiment is directed to a compound of formula I, or a
25 pharmaceutically acceptable salt thereof, or mixtures thereof for use in the treatment or
prophylaxis of depression.
Yet another embodiment is directed to a compound of formula I, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of obesity.
Yet a further embodiment is directed to the use of a compound of formula I, or a
30 pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of a disease or condition in which modulation of the MCH1

receptor is beneficial.



pharmaceutically acceptable salt thereof, in the manufacture of a

medi canent for the 10treatnent or prophylaxis of anxiety disorder. Still
yet a furwbepi2awigssdi nent is directed to using a conpoun@CofGH20rmMilzEm6l , or a
pharmaceutically acceptable salt thereof, in the manufacture of a

medi canment for the treatnment or prophykaxis of an eating disorder. An even
further enbodinent is directed to using a conpound of formula I, or a 15
pharmaceutically acceptable salt thereof, in the manufacture of a

medi canent for ol ' f [ C ition
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medi canment _for the.treat t_ar. prophylaxis pf obesity, 30A further
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insulin resistance, hepatic steatosis (including NASH, fatty |iver, or
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relates tfadnRBRIIERG U ERlc SRS 10 HRRLRLwEObf § FEGLIRBIt for the

treatment or prophylaxis of a disease or condition selected from anxiety, depression and
obesity.

A still even further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

20  treatment or prophylaxis of anxiety.

A yet even further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of general anxiety disorder.

A yet still even further embodiment is directed to using a compound of formula I,

25 or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of depression.

Another embodiment is directed to the use of a compound of formula I, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of obesity.

30 A further embodiment is directed to using a compound of formula I, or a
pharmaceutically acceptable salt thereof, for the treatment or prophylaxis insulin

resistance, hepatic steatosis (including NASH), fatty liver, or sleep apnea.



or prophyl axis of a disease or condition nentioned herein arising from
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protript tranine,

t hi onios ox@hinfkgit of prd ph{ﬁ@xa@bﬁmraﬁseaﬁer@md@men atnﬁlalﬂldaétéﬁﬁlefibﬁam\/&&ht@&aﬁ ine, and
equi valents and p arnaceutlcally active isoner(s) and netabolite(s

t her eof ; 28eRPiabje earygiiavdior dileesychot i cs including, but not limited to, for

CxaTpL e U e B S BESH RAL A NS BRI o eluting
ant i psycfbat hardinmirgl tadiongxanmple, Huatank knd de@dedtio,anfrodls, exeting, or caainplel podsde,

ari pi prazol e, asenapi ne, benzisoxidil, bifeprunox, carbanmazepine,
cIozapinéamcﬁ1 mazi ne, debenzapine di val proex, dul oxeti ne,

eszopjscl one, hal, ¢pgkd-dRlbodinAPEAL HARLIJARR LA R hinfapi ne, mesoridazi ne,
olanzaplne pal i peridone, perl’api ne, perphenazine, phenot hi azi ne,

5phenyl but yl piYetenatheresmipidimoait gegvigesat Mastrque paedenefor pieppeng domepound of
serti ndol sul-piride, suproclone, suriclone, thioridazine,
trifluop PQ?PH& trimetozine, val proate, val proic acid, zopiclone,
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limted taesepfabie sakidhgree, alai/nle@plilqr@lﬁ@eutlcal composition or formulation comprising a

20 compound of formula I, or a pharmaceutically acceptable salt thereof, may be administered
concurrently, simultaneously, sequentially or separately with at least one other
pharmaceutically active compound selected from the following:

(1) antidepressants, including, but not limited to, for example, agomelatine, amitriptyline,
amoxapine, bupropion, citalopram, clomipramine, desipramine, doxepin duloxetine,

25 elzasonan, escitalopram, fluvoxamine, fluoxetine, gepirone, imipramine, ipsapirone,
maprotiline, nortriptyline, nefazodone, paroxetine, phenelzine, protriptyline, ramelteon,
reboxetine, robalzotan, sertraline, sibutramine, thionisoxetine, tranylcypromaine,
trazodone, trimipramine, venlafaxine, and equivalents and pharmaceutically active
isomer(s) and metabolite(s) thereof;

30 (i) atypical antipsychotics including, but not limited to, for example, quetiapine, and

pharmaceutically active isomer(s) and metabolite(s) thereof;



10azapi rones, benzodi azepi nes, barbiturates such as adi nazol am al prazol am
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cl or azepawe,20cfloessdi azepoxi de, cyprazepam di azepam di poedBrdriznsise,
estazol am fenobam flunitrazepam flurazepam fosazepam | orazepam

| or met azepam neprobamate, midazolam gitrazepam oxazepam prazepam
quazepam reclazepam tracazolate, 15 trepi pam tenazepam triazolam

ul dazepam zol azepam and equival ents and pharmaceutically active isoner(s)
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pr egabl i and e l.ent cal | ctive isoner nd
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val decoxi b, diclofenac, |'oxoprofen, naptoxen, paracet anol, and equival ents

and phar rlmt@mhltft{é)lthvegﬁtl ve isoner(s) and metabolite(s) t her eof :

20 (vi) Alzheimer's therapies including, but not limited to, for example, donepezil,
memantine, tacrine, and equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof;

(vii) Parkinson’s therapies including, but not limited to, for example, deprenyl, L-dopa,
Requip, Mirapex, MAOB inhibitors such as selegeline and rasagiline, comP inhibitors such

25 as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists, Nicotine
agonists, Dopamine agonists, inhibitors of neuronal nitric oxide synthase, and equivalents
and pharmaceutically active isomer(s) and metabolite(s) thereof;

(viii) migraine therapies including, but not limited to, for example, almotriptan,
amantadine, bromocriptine, butalbital, cabergoline, dichloralphenazone, eletriptan,

30 frovatriptan, lisuride, naratriptan, pergolide, pramipexole, rizatriptan, ropinirole,
sumatriptan, zolmitriptan, zomitriptan, and equivalents and pharmaceutically active

isomer(s) and metabolite(s) thereof;



(xiii) insomia therapies including, but not limted to, for exanple,
agonel ati ne, 15allobarbital, alonimd, anpobarbital, benzoctam ne,
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conbi ned PPARal pha and gamma activity, WD 2012/ 004588P / CB2011/ 051256 38
(xi x) agéidpderhategabliulead equispants endjpharmeecutighlinesive fismmestehapl e bi guani des
e.g.netf cr)Irlngno,htf(r uct ase 1, 6 bisphosphatase inhibitors, glycogen

phopsphoryei ase 6i??hl Bitors, gl ycogen synt hase ki nase inhibitors); (xx)

agent g dQﬁiﬁ)&ﬁﬁCbefo@vd&ﬂMﬁf%répﬁ@ i8N P] @ RoOIMBELORE ckimple! figedoribest i ne (for
exanpl e 5al pha_gl ucosi dase inhibitors e. %: 1acar bose); ~(xxi) agents that
K

prevent CHEICPERDRHHICP BN, BicgKbe Haldeqeyril, Hicladpnse lpX0piofene RenTPrEL, SGLT- 2
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exanpl e ahdesfe reductase inhibitors); 10(xxiii) an anti-obesity comnpound,
for exanple orlistat (EP 129 748) or sihutramne ( 2,184,122 and US
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nisobamate, pentobarbital, phenobarbital, propofol, ramelteon, roletamide,
triclofos,secobarbital, zaleplon, zolpidem, and equivalents and pharmaceutically active
20 isomer(s) and metabolite(s) thereof;
(xiv) mood stabilizers including, but not limited to, for example, carbamazepine,
divalproex, gabapentin, lamotrigine, lithium, olanzapine, quetiapine, valproate, valproic
acid, verapamil, and equivalents and pharmaceutically active isomer(s) and metabolite(s)
thereof;
25 (xv)insulin or insulin analogues;
(xvi) insulin secretagogues including sulphonylureas (for example glibenclamide,
glipizide), prandial glucose regulators (for example meglitindes e.g. repaglinide and
nateglinide);
(xvii) dipeptidyl peptidase IV inhibitors (for example saxagliptin, sitagliptin, aloglitptin or
30 vildagliptin);
(xviii) insulin sensitising agents including PPARgamma agonists (for example pioglitazone

and rosiglitazone), and agents with combined PPARalpha and gamma activity;



acid and anal ogues (niacin and slow rel ease formulations); (xxv)

anti hypertensive agents such as, 13 bl ockers (eg atenolol, inderal); ACE
i nhi bi t orwoRer/douzssnopril); Cal cium antagoni sts (eg. ni PeaigB2ne)(51256

Angi ot ensin receptor antagonists (eg candesartan), a antagoni sts and
diuretic agents (eg. furosem de, benzthgazide); 20(xxvi) haenpstasis

nodul at ors such as, antithronbotics, activators of fibrinolysis; thronbin
antagoni sts; factor Xa inhibitors; factor Vila inhibitors; antiplatelet

: ' g : . . . '
o ot SRR L GA AR OB et bUGRATH AL AR Ll B,
ant agoni seictdde 126 bisphsspbitagl iikibgom, glbdgex phopgphanldse intibiamyaliyogemgent s,

such as non-steroidal anti-inflammtory drugs (eg. aspirin) and steroidal
anti - i nf ISYRRBEIFNASS JUIRO™eg. cortisone): (xxix) an antihypertensive

conmpound,, r?oa{gleﬁté%lgﬁ fedab r@ReL SR BHERBY hEés@Q‘rof‘r‘ﬁ‘ﬁ%{l%tgﬁt@%%orieQQﬁl fﬁgor, an

angi ot ensi recept or antagoni st, an andrenergic . an al
andr ener giphalglookidese inhibgba candcabeseyi ¢ bl ocker, a m xed al pha/ beta

andr ener gi ¢, bl ocker, 30an _andrener.gi c.stinulant,. cal cium chann | ocker,
A AT T TR RRT Bt TS BOD o Bhietpabt KRBFY HOURSBIT 806 (o)
a PDK i nhﬁmbﬁ&gfor\&a%?pe%ag%ﬁﬁﬁﬁgﬂ@g@%z%;ﬂ% 39 (xxxi)a phytosterol
conmpound ; (xxxii) an 1113 HSD-1 inhibitor; (xxxiii) an UCP-1, 2 or 3
act i vat or(xxii) agerfty dedigricddo @Bat the eeppletationsief prolongddlry pexedyqacmiaion nver se
agoni st %g(aanlle%?&oag%r}li St & it5rs I nmonabant or taranabant; (xxxv) an NPY
recept or rodorca ors, or & amth 8an NPY agoni st or an NPY2 agoni st or an

NPYS @nt qgef) sh ;anti-obedi¥X&dthpoual, Medxanpitubrtib@r (ERN2exagpbe sidltrddhe (@goni st ;
(xxxvii) an MC3r nodul ator for exanple an MC3r agonist; 10(xxxviii) an

orexi n récdild? and il 403963V exanpl e an ant agoni st ;

(xxiv) anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins for
example rosuvastatin); PPAR«. agonists (fibrates, e.g.fenofibrate, clofibrate and
gemfibrozil); bile acid sequestrants (cholestyramine); cholesterol absorption inhibitors

15 (plant stanols, synthetic inhibitors); bile acid absorption inhibitors (IBATi) and nicotinic
acid and analogues (niacin and slow release formulations);

(xxv) antihypertensive agents such as, B blockers (eg atenolol, inderal); ACE inhibitors (eg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);

20 (xxvi) haemostasis modulators such as, antithrombotics, activators of fibrinolysis;
thrombin antagonists; factor Xa inhibitors; factor VIla inhibitors; antiplatelet agents (eg.
aspirin, clopidogrel); anticoagulants (heparin and Low molecular weight analogues,
hirudin) and warfarin;

(xxvii) agents which antagonise the actions of glucagon;

25 (xxviil) anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs (eg.
aspirin) and steroidal anti-inflammatory agents (eg. cortisone);

(xxix) an antihypertensive compound, for example an angiotensin converting enzyme
(ACE) inhibitor, an angiotensin II receptor antagonist, an andrenergic blocker, an alpha
andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker,

30 an andrenergic stimulant, calcium channel blocker, an AT-1 receptor blocker, a saluretic, a
diuretic or a vasodilator;

(xxx) a PDK inhibitor;



(xxxi x) nodul ators of nucl ear receptors for exanple LXR FXR RXR GCR

ERRa, 13, PPARa, 13, 7, 8 and RORal pha; (xl) a DGAT1 inhibitor; (xli) a
DGAT2 i nhwbi2owao4B8(xl ii) a DGAT2 anti-sense ol i gonucl eeCirdaB20(1xisiise) a
fatty acid synthase inhibitor (xliv) a CETP (chol esteryl ester transfer
protein) inhibitor; (xlv) a chol esterobgabsorption antagonist; (xlvi) a MP
(m crosomal transfer protein) inhibitor ; 20(xlvii) probucol; (xlviii) a
GLP-1 agonist; (xlix) a glucokinase nodulator 1) a ghrelin ant i body; 1i)
ghrelin ISt IJ GPR119 agoni st and liii) another nelanin
concentrg{z%ﬁ%qﬂ}gfoﬁtoeﬁéséfkd@é{f&nbdul ator for exanple an MCH 1 antagoni st; or
a phar nm(gxmi)@ﬁllllﬁmepﬁmbit@ salt, solvate, solvate of such a salt or a
prodrug thereof, tionally toget her with a pharmaceutically acceptabl e

di | uent @kxxdal an Ril) HoipheHiva®rbl ooded ani mal, such as man in need of such
t her apeut £

conpound, (&)\%}n@; éﬁpﬁweg@r %Odg%)#%&ﬂg%&%ﬁﬂg&r{]ﬁ% ﬁggédﬁ&%gtﬁ%ﬁﬁﬂaé&}l I a I, or
phar maceuim@abint cacaapbat e salts WO 2012/ 004588PCT/ GB2011/ 051256 40
thereof, or m xtures thereof may be used, for _exanple, in_the anounts

i ndi cat ed<F¥) R y%gﬁg?mpawgdulwgokfop@fa@%ﬁ%%NPHm@)On@F o YP K e pgpygt or an

determ n?@@a&@&n@t ordinary skill in the art.

(xxxvi) an MC4r modulator for example an MC4r agonist;

i) a

(xxxvii) an MC3r modulator for example an MC3r agonist;
10 (xxxviii) an orexin receptor modulator for example an antagonist;
(xxxix) modulators of nuclear receptors for example LXR, FXR, RXR, GR, ERRa, 3,
PPARa, B, v, 6 and RORalpha;
(x]) a DGATTI inhibitor;
(xli)) a DGAT?2 inhibitor;
15 (xlii) a DGAT?2 anti-sense oligonucleotide;
(xlii1) a fatty acid synthase inhibitor
(xliv) a CETP (cholesteryl ester transfer protein) inhibitor;
(xlv) a cholesterol absorption antagonist;
(xlvi) a MTP (microsomal transfer protein) inhibitor ;
20 (xlvii) probucol;
(xlviii) a GLP-1 agonist;
(xlix) a glucokinase modulator
1) a ghrelin antibody;
li) a ghrelin antagonist;
25 lii) a GPR119 agonist and
liii) another melanin concentrating hormone (MCH) modulator for example an MCH-1
antagonist;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
30 blooded animal, such as man in need of such therapeutic treatment.
The above other pharmaceutically active compound, when employed in

combination with the compounds of formula I, or pharmaceutically acceptable salts



For the uses, nethods, nedicanents and conpositions nmentioned herein the 5
anmount of formula | conpound, or pharmaceutically acceptable salts thereof,
or m xturwe® 20teenes38 used and t he dosage admi ni st ered mapPCYaFBROW/SIRS6he
formula I conpound, or pharmaceutically acceptable salts, or m xtures

t hereof enpl oyed; and/or the desired npgle of administration and/or
treatnent. However, in general, satisfactory results are obtained when a
conmpound i n accordance with formula I, or phar rraceuti cally acceptabl e
salts, or [ i d. about
o1 my ¢ BT B, IR Rl o2 RUE O SUERED PheBntBhhdenasn B 200
di vi ded dmsﬁslaﬁs’tmesﬁ Helfasrelscea(Pﬂtay 008bs dthedvisuddtantiad tryecbr&aﬁ@rdlﬁany\skﬁnh man,
the total daily dose nay, for exanple, range of fromabout 5 ng to about
1, 400 rrg,hea% nore particularly fromabout 10 ng to about 100 ng. Unit
dosage forms sy fiahke, hfé&ho%%e&gmamﬂ@é SABAEHRNishRRHIRIA R T or
exanpl e, from 15 about out 1,400 of at least one conpound in
accor dan@eonnt drf ﬂ)rrmmta Il aoﬂnpomd phplrame eanticalyy dogeptalcle p&l&bﬁhaeeé bt Biixtores

m xt ures { her ad d wt st one s nd/ or. 1iquid

har mmcodbSTESehftd b Sora eudie S R rra T OTTHE |SBEVPPIE Sose 1 evel
and freq %Qﬁﬂac@ﬁhcﬁiﬁ?%& fDle ANY, RAikhedd tREreStUh 6 0d; Bﬁw@m& dedTRY ¥édey and
general | y depends on a variety ‘of factors, including, but not Ilimted 20to,
for exanmef edmingraipn andipt mﬁtmenty Hﬁwqwqe i ggmréh wtiplciony @sultsc&rerpbﬁam(is) or
phar maceut,i caII accﬁ? taclzc)or ;‘n turﬁa%mta er.e E(a ] tht}a1 Sq ni stered
form net hDO|I8 af nlélcel U6t &t PERM8T TR ys 881?? & "’r‘osrPruIa I
conpowynd (siktur&y thaf @Iaaﬁmsts@h Iaya a@l«;;emsa%é 6f #ali 6.1 nOg’tobe&ﬁtLE()%‘a Kaereof ;
speci es, age, body wei ght, general healt sex, and diet of the subj ect;
mode and animd bedy Bgiahhi Suchadasermay he aiver medizided ideses ldpd‘gtlrewqmrul@ﬁ 25and

severity dit.i Qggﬁ C nce with
formul a Is{gtaﬁlg&3 har macg‘Hlt ﬁioéﬁqu g%é@% yedogzﬁt%gp‘%y I)l eée Cffq’FeO(r?IZof may be
adm ni st ebewat ShylgamybdmaﬂQOmg Taﬁcﬂ)hﬁ)ré perrtltlkleﬂyaﬁ'oﬂi atbloonl(l mgbealbdmat)edl@nd t he
quantity of formula I armaceutically acceptabl e sa ts, or m xtures

t her eof ~ {{0HE0saEq %loe;l@? éﬁtabﬁfgbﬁggaﬁawmﬂn genes?! E, GRRPTREL IR PHRRIE-ATAM o
phar naceyhh g &gt@gﬁl@ﬁ@@b%ﬁsﬁ*a{t%%%ﬂem ﬁﬁm&%&%ﬁcmh Renfi, bt st ered

in the form of conventional phar naceut | conposi tion by any route
i ncl udi nghatmecentodally iapdepedh et sats famrm&buaﬁrsﬁh@rpoﬁﬂdmmgd wiliDat least one solid

2012/ 00458 11/ 05 25 41 intranmuscul ar subcut aneously, topically,
nit r anasahTgT TGGH NP e e T GHUaf T JMEPS: hor aci al |y,
intr avenousl Y Thie @bé@ﬁ@@&sﬁ%w ah@fré@&ﬁéyebf QKBEY for GHY PhrtiYulaPfihidch] ecting into

the joints. I'n one embodi ment, the route of administration is
orally, |hnvv|ea¢reﬁl@}zi§alyf @d%nwﬂﬁadmm amayarlety of facmrmmb@chngt bt notdrmtdda |,
or pharnmaceut i caII &S t here oy be used on
t hei rzoomnﬁo gur examtphé/ ﬂ? aﬁe’algltr?a)tltbe 513601 | 1C] nalcomlpgpa(ga?tl ons for enteral

or par entpﬁﬁ@hacaﬂliﬂaﬂy%bd’e@tdbwsaltéc‘di@mkﬂlbés&h@@bﬂ 1@1 thhatnaieuéd o, RMPORE t i ons
include, but are not limted to, for_l1l0exanmp powders, tablets,

di sper si 15{abiligy andi|cagth of aption efsthe spectia @malﬁd cgm;ﬁamd(@)@m phgrmaceutically

acceptable salts, or mixtures thereof; species, age, body weight, general health, sex, and
diet of the subject; mode and time of administration; rate of excretion; drug combination;
25 and severity of the particular condition.

Compound(s) in accordance with formula I, or pharmaceutically acceptable salts, or
mixtures thereof may be administered by any means suitable for the condition to be treated
and the quantity of formula I, or pharmaceutically acceptable salts, or mixtures thereof to
be delivered.

30 Compound(s) in accordance with formula I, or pharmaceutically acceptable salts, or
mixtures thereof may be administered in the form of a conventional pharmaceutical

composition by any route including, but not limited to, for example, orally,



In a solid pharnmaceutical conposition, pharmaceutically acceptable carriers
include, but are not limted to, for exanple, at |east one solid, at |east
one | i quiwQ 2arxdhondsst ures t hereof The solid carrier can aC3@GH2e11205¢5buent ,
flavoring agent, solubilizer, |ubricant, suspending agent, binder,

encapsul ating material, and/or table djgintegrating l5agent. Suitable
carriers, include, but are not limted to, for exanple, nagnesium
carbonat e; magnesium stearate; talc; |actose; sugar; pectin; dextrin;
starch; I ose;
Iomrneltﬁﬁgggggﬁ&H coa&g%%?§§§4thaﬁ¥ %%%s %&Q&éMQQBH%%ﬁﬁﬁkgH%mder can
be pr epariseathytacibldy, iexarphely, itkitingaky, fihtheleyebebwehttedlasie] ardl Mgebfin@into?OI east
one flnelg d|V|ded conmpound of forrmula I, or pharmaceutically acceptable
salts, of$d%%tires thereof. A tablet can be prepared by, for exanple,
mxing at | eash oROEmEONRRYNthd B A ABARNGE M o bl THkAchoud or

phar maceutically acceptabl é salts, or mxtures theteof in suitable
propoptldmmmmmmthypharnaceutlcaIIy acceptabl e carrier having the necessary

25bi ndi n roperties ted into the desire e and si ze. A
e L s B FEAER of BharSecEl Fecep Ale SA, Gr BT fs tEssRfound

of formilpylbe B6d BRHIBREYI ©ahd %ﬁ%@ﬁ%fl@teﬁﬁédﬁcﬁnal%eﬂdﬂoﬁé &5t chives eof
with at | east one suitable non-irritating excipient that is liquid at

rectal t@ﬁpeneaﬁtﬁledlmmwty@md at a tenper ature beI ow rectal tenperature,

wherein the non- |rr|tat excin t is d 30 a formul a
conmpound drspersg%:?%é? $ﬁhmq%% ﬁﬁ%‘@ pﬁgt 6%%‘3&% GJF%ﬂanﬁhe% poured

i Nt o GON\RAMEIR! p&ides taBttelsdisprebitit bawalts ! @paosy, cﬁﬂh@tssﬂid ﬁlb{)é’sﬁoﬁ&@”p' ary
nonirritating excipients include, but are not linmted to, for exanpl e,

cocoa butter; lgw@ledptr?éméféputlv@@mrleeuaéee@nemlmﬁmaé%cme@el atin;

hydr ogen f I n vari ous
ol ecul a?ﬁcﬁﬁregﬁﬁﬁ%f@an@ iy BrhHhER AleBPOATIE £ 0Okl A Db
Acceptabmaxhnquhdephaﬂmﬁphdpa@atcﬁﬂﬂpﬂ&iadﬁmﬁndh@bnd@agﬁmmombﬂmlnt limted

to, for exanple, solutions, pensron . and e [ emplary liquid
phar maced¥ireant, éweefﬁrlg P%ﬁ%bé of-FHCPSH m%graéeﬁ ri%a&%rﬁx iN(cgratige i ncl ude,

but aye gEntl 'Smtﬁtﬁg c&tﬁersf R R AR LA ne thﬁ{lﬂeh% W8t &la WE%%QQWOEQ@

glyco utions o | east one conpound in ‘accord f or mul , or
phar rraceuunagnafhmyl s&raweqattdbgl lectesd; ssgargpectmxdaxtres standr, aegqcaaﬂldnathyeous
polyethyle | ycol sol u f at Ieas one co n ccaordance
Bt ht o tdort: Yfumeartes ikl PaTPss Shlone e iR e RS biftet pad @it her eof
Aqueous sgdregd ons for oral admi nistration can be prepared by di ssol ving at
| east one conpound in accordance with formula |, or pharnmaceutically

accept abl e salX Bowdnr cai ke propared hgr foo £xdmploemixingminely dividpedsiglid avtheat

oL o 0 Sl A BRI S S LB oy
di sper si mgixfifred tRasbf.

A tablet can be prepared by, for example, mixing at least one compound in
accordance with formula I, or pharmaceutically acceptable salts, or mixtures thereof in
suitable proportions with a pharmaceutically acceptable carrier having the necessary

25 binding properties and compacted into the desired shape and size.

A suppository can be prepared by, for example, mixing at least one compound of
formula I, or pharmaceutically acceptable salts, or mixtures thercof with at least one
suitable non-irritating excipient that is liquid at rectal temperature but solid at a
temperature below rectal temperature, wherein the non-irritating excipient is first melted

30 and the formula I compound dispersed therein. The molten homogeneous mixture in then

poured into convenient sized molds and allowed to cool and solidify. Exemplary non-

irritating excipients include, but are not limited to, for example, cocoa butter; glycerinated



one finely divided conpound of fornula I, or pharnmaceutically acceptable
salts, or mxtures thereof in water together with a viscous material, such
as, for ewergpi2eno4smsnatural synthetic gum resin, nethyl PCEldB2O%E]125and

sodi um car boxynet hyl cellul ose. In one enbodi nent, the pharnaceuti cal
conposi tion contains fromabout 0.05% 9 20 about 99%v (percent by weight)
of at | east one conpound in accordance with fornula I, or pharnmaceutically
acceptable salts, or m xtures thereof Al percentages by wei ght bei ng based

on total utical
CONposi tlg%%ﬁgoﬁ al %%at’re ﬂl@?ﬁ%%g@%s d}g)%g’ g%ﬁ%%gf@{, 55 wei ght) of
at | east nwlecutanpaghte and faqcmdiasmeo%@lbetﬁgalfeﬁé lyal. |, or pharmaceutical l'y
acceptable salts, or mxtures there? Al l percewieP es by &?}L bei

based on t ot alACCERIRYS iifpigpharmaceutioy §%Tnb?%t\¥91¥§é%lc g}ltrﬁr? §0f\:ﬁe ) @sgorf or
preparingy ?Iogiorqﬁf;&lgtgugﬁénsﬁ,ggp‘galehiu%&onpr| sing mxing or conpounding the

i ngredi ents formng the mxed ingredients into tablets or
supposi tories ExemphxnsMQWdlpmgrmdweummgcmPMCmmsmtaiﬂmﬁmIpe@ntewl 30di ssol vi ng
the ingredients to.f

t l |
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Bi ndi ng gfiyd¥eiAiidhs @PRERMt LA CHEp &quﬁa@cdraﬁd& wilYfoRRulABasUred with a
radlollgand bi ndi ng assay enploylng [ 1251 ] MCH and menbr anes expr essi ng

human 5 IvhhzpHcALIRE E@mqubier@ltwrmmn@lrfrsetb@p@%ﬂnclaquvmrmglyethylgmwﬂlycqlhat bi nd

to MCHR1 ntlfledb telr abi | tewth the ndi ng

[ 1251 MO tioftSo a‘i’? péﬁn Blacﬁﬂrc% %@EPWh&“@F‘%%IPC%I&EKsnoSOUC
25 Xi). %@@t@@@lt@%r&&xfméméremy be prepar ed from CHOK1 cel |l s expressing

human MCH receptor 1 such as those obtainable from EuroScreen. Trizma, BSA,

NaCl, and 10 MyueoeHRditiony fesors adanaisiadionr@mbsipgparcdiiyrissomme afdsfaSb@ne

pur chase
Pasays manpEMEAEy et IProrkih ol irkiiskuscally accop i LBk BMBLRES 08 o,
BSA. To pledréafiimwarcraad aydind OfitabAl coddratsf ftdvariag bailtd, ytablilizetseghd/@di ol i gand

[ 1251 ] 1S added to gells of a shallow 96-well plate. This is followed by
15addi t i dMCkRnADREepIS2s §FSikdsay buf fer contai ni ng membranes at a fi naI

PLot b, concenkighi sl 80 Ak Tt bRt oy soom
with 0. 1%nPHnelysiividedacaapduntd anf Varstuds 1, pBkldrmanguticddy haepteblle salts, or
mixtures thereof in water together with a viscous material, such as, for example, a natural
synthetic gum, resin, methyl cellulose, and sodium carboxymethyl cellulose.
In one embodiment, the pharmaceutical composition contains from about 0.05% to
20 about 99%w (percent by weight) of at least one compound in accordance with formula I, or
pharmaceutically acceptable salts, or mixtures thereof. All percentages by weight being
based on total composition.
In another embodiment, the pharmaceutical composition contains from about
0.10% to about 50%w (percent by weight) of at least one compound in accordance with
25 formula I, or pharmaceutically acceptable salts, or mixtures thereof. All percentages by
weight being based on total composition.
Also provided herein is a process for preparing a pharmaceutical composition
comprising mixing or compounding the ingredients together and forming the mixed

ingredients into tablets or suppositories; encapsulating the ingredients in capsules; or

30 dissolving the ingredients to form injectable solutions.



menbranes are washed 3 tinmes with 300 [iL/well of wash buffer (50 nM Tris,
pH 7.4, containing 5 MM MgJC12 and 50 nM NaCl), and then dried in air

over ni ghtworoet00&38C. 201251 i s neasured by scintill ati @TEGROLI/AFGRS6

[ 1251 ] MCH bi ndi ng assays perfornmed in the presence of test conpounds,
either at fixed or a series of concentjqtions, may be enployed in a |igand
conpetition binding assay. For dose-response assays, conpounds may be
3-fold serially diluted in an assay plate to produce a range of
concentr%g’s%gﬂ tE(?(iS'Si ngl e point assays, [1251] MCH and nenbranes 25 nay be
pre-m xe ransferred to an assay plates wth respective final
menbr ane NICHtBindingthsdyadi ol i gand concentrations of 20 [tg/nmL and 0.04 nM

For analysis of data_ from saturation bindin cpm are converted to dpm and
nM r adi ol i gandPeYAE @EM’@EW%QO?@H%W%HWGEMG@ %&ﬁ%m@ﬁ%@ﬁ Wb aspeci fi c
radi oact i.yi; af: UL Al i Waloll i ggmation (1):
30BmaX | [ré{dz&ép{ aﬁgﬁqﬁ%ﬁlﬁé IE“%?Y %ﬂ%&?%ﬁ?ﬂ}ﬁiﬁ%&%egﬂgﬁdﬁ %g’%gg%iﬁ%% GB2011/ 051256

44 wher e Nielasin €@mmceritatiag iHommotic voeptdr 1 {(M&RR 1)BLighsdstthe bomeckior@HR 1 may
concentrati.on aof .bound lLigand, and Kd,i he. di sspeiation constant for
Coana. | Berdfion RR KBS anS v Rnste Ry Bebidiet ah A ng oquat on ()
(counts.* - C?”ﬁﬂﬁ@ﬂﬁh}r‘éﬁgﬁrcﬁ?@ehff%nﬁé&ﬁl Elntct VEKZY345001NbSpei ti ve -

count snegative ) val ues may be cal cul ated by conventi onal
met hods Uidémbranesn2120mag(mle gusar kesprapratd §pw,. CHOKNTIaRY cxmrespredrunzat VICE i on

assay: | ani n, Concent r.at i.n r gone cept R1) is a

& or ot ei essBinp ST ARERATSMhAR BARHIRTRAG FARL st MY & e ot e ns
cont aipni NGg@, 6310 Ma§ bopaidhasddi st B, Mhhit MACHRY tegaudhsed fforhhe exchange
of GDP for GIP on the iio proteins associated with the activated

recept or .Bth‘?f@(%étmg/&@‘i%H']é‘ﬁE)-be quantified by measuring the ampunt of a 15

gf anal 09, GRRyiain AL a{8yd Ry TETRI AR ARSPEL 3HeA4r QRRRLAL 3 nRIPY35S 1S
MgCl, and 0.05 % BSA. To perform an assay, 100 pL of 2-fold serially diluted
radioligand ['**’I]MCH is added to wells of a shallow 96-well plate. This is followed by

15 addition of 100 pL of assay buffer containing membranes at a final protein concentration
of 20 pg/mL. The mixture is incubated at room temperature for 1 h before being filtered
through a Wallac A-filter treated with 0.1% PEI using a cell harvester (Skatron). Collected
membranes are washed 3 times with 300 uL/well of wash buffer (50 mM Tris, pH 7.4,
containing 5 mM MgCl, and 50 mM NaCl), and then dried in air overnight or at 60 °C.

20  'Iis measured by scintillation counting.

['*’I]MCH binding assays performed in the presence of test compounds, either at
fixed or a series of concentrations, may be employed in a ligand competition binding assay.
For dose-response assays, compounds may be 3-fold serially diluted in an assay plate to
produce a range of concentrations. For single point assays, ['*°TJ]MCH and membranes

25 may be pre-mixed and then transferred to an assay plates with respective final membrane
protein and radioligand concentrations of 20 pg/mL and 0.04 nM.

For analysis of data from saturation binding, cpm are converted to dpm, and nM
radioligand concentration is calculated using vendor-provided specific radioactivity.

Saturation binding data may be analyzed using equation (1):

30 Buax [ *’TIMCH]

B= (1
Ky + [[*TIMCH]




hydrol yzed by the intrinsic GIPase activity of a G protein but instead
forms a stable conplex. Activation of MCHL receptors nmay thus be quant
by neasurwogotme4zssount of GITPy35S bound to nenbranes prepasBdifosmsscel | s
expressing such receptors. Menbranes may be isolated by filtration or

be bound on SPA beads (Anmersham). 20 Bgund GIPy355 may then be quantif
by determ ning the anmount of 35S present. Inhibition of MCH bi ndi ng by
conpeting ligand may thus be assessed by a decrease in the anount of
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ICsq values may be calculated by conventional methods using non-linear squares

analysis.

MCHR 1 receptor activation assay:

Melanin Concentrating Hormone Receptor 1 (MCHR1) is a G-protein coupled
receptor that interacts with heterotrimeric G proteins containing a G/, subunit. Binding of
MCH to MCHRI results in the exchange of GDP for GTP on the Gayy, proteins associated
with the activated receptor. This activation can be quantified by measuring the amount of a
GTP analog, GTPy*’S, bound to the membrane-associated receptor. GTPy™S is not
hydrolyzed by the intrinsic GTPase activity of a G-protein but instead forms a stable
complex. Activation of MCHI1 receptors may thus be quantified by measuring the amount
of GTPy™”S bound to membranes prepared from cells expressing such receptors.
Membranes may be isolated by filtration or may be bound on SPA beads (Amersham).
Bound GTPy™”S may then be quantified by determining the amount of *>S present.
Inhibition of MCH binding by a competing ligand may thus be assessed by a decrease in
the amount of GTPy*”S bound to membranes in the presence of such a competing ligand.
1Cso values

The compounds of the examples when tested in the above referenced assays had an
ICsp value of less than about 100 nM. The ICs( values for the Example compounds are set

forth in Table 1 hereinbelow.

Table 1
GTPy”S
Example No.
IC50 (IIM)
1 7
2 25
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3 27
4 20
5 15
6 19
7 21
8 27
9 44
10 41
11 51
12 30
13 29
14 30
15 10
16 20
17 25
18 25
19 6.5
20 24
21 22
22 25
23 99
24 44
25 34
26 30
27 21
28 27
29 86
30 40
31 20
32 15
33 34
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46
34 18
35 19
36 13
37 17
38 27
39 49
40 27
41 25
42 26
43 11
44 10
45 16
46 18
47 19
48 18
49 37
50 35
51 19
52 24
53 28
54 31
55 22
56 13
57 18
58 29
59 11
60 19
61 22
62 13
63 23
64 12
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65 20
66 10
67 23
68 21
69 22
70 20
71 23
72 15
73 14
74 18
75 17
76 23
77 40
78 42
79 34
80 23
81 25
82 22
83 25
84 17
85 19
86 15
87 8.1
88 17
89 22
90 16
91 11
92 15

The following compounds did not have an 1Csy value below 100 nM: (3-(4-((bis(2-
methoxyethyl)amino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
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yl)methanone, (3-(3-(difluoromethoxy)-4-((dimethylamino)methyl)phenoxy)azetidin-1-
yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone, [3-[4-
[(dicyclopropylamino)methyl]-3-methyl-phenoxylazetidin-1-yl]-(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone and (3-(4-((oxetan-3-ylamino)methyl)phenoxy)azetidin-1-yl)(5-
5 phenyl-1,3,4-oxadiazol-2-yl)methanone. In one embodiment these compounds are
excluded from the present invention by a proviso.
Certain compounds of the invention are particularly advantageous because they exhibit
selectivity between their MCH activity and their hERG activity.
EXAMPLES
10 The invention is further defined in the following Examples. It should be
understood that the Examples are given by way of illustration only. From the above
discussion and the Examples, one skilled in the art can ascertain the essential
characteristics of the invention, and without departing from the spirit and scope thereof,
can make various changes and modifications to adapt the invention to various uses and
15 conditions. As a result, the invention is not limited by the illustrative examples set forth
hereinbelow, but rather defined by the claims appended hereto.

In general, the compounds of Formula I can be prepared in accordance with the
general knowledge of one skilled in the art and/or using methods set forth in the Example
and/or Intermediate sections that follow. Solvents, temperatures, pressures, and other

20  reaction conditions can readily be selected by one of ordinary skill in the art. Starting
materials are commercially available and/or readily prepared by one skilled in the art.
Combinatorial techniques can be employed in the preparation of compounds, for example,
where the intermediates possess groups suitable for these techniques.

The following abbreviations are employed herein: ACN: acetonitrile; APCI: atmospheric

25 pressure chemical ionization; aq.: aqueous; BOC: 1,1-dimethylethoxycarbonyl; Cs,COs:
cesium carbonate; DCM: dichloromethane; DIAD: diisopropylazodicarboxylate; DIBAL-
H: diisobutylaluminium hydride; DIPEA: N,N-diisopropylethylamine; DMSO: dimethyl
sulfoxide; EDCI: 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; Et,O:
diethyl ether; EtOAc: ethyl acetate; EtOH: ethanol; h: hour(s); HPLC: high performance

30 liquid chromatography; HCI: hydrochloric acid where a molarity is given or hydrogen
chloride gas when a solvent other than water is used; H,O: water; K,COs: potassium

carbonate; LC: liquid chromatography; MeOH: methanol; MgSO,4: magnesium sulfate;
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min: minutes; MS: mass spectrum; NaCl: Sodium chloride; NH4Cl: ammonia
hydrochloride; NaHCOs3: sodium bicarbonate; Na,SO4: Sodium sulfate; NHi: Ammonia;
NMR: nuclear magnetic resonance; psi: pounds per square inch; RT: room temperature;
sat.: saturated; TBTU: 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethylisouronium
tetrafluoroborate; TEA: triethylamine; TFA: trifluoroacetic acid; and THF:
tetrahydrofuran.

Melting points can be measured using melting point equipment or by differential
scanning calorimery (DSC).

LC/MS HPLC method: Waters Acquity UPLC Column Acquity UPLC BEH C18,
1.7 um, 2.1x100mm. Gradient 5 - 95% acetonitrile in ammonium carbonate buffer at pH10
(40 mM NHj3; + 6.5 mM H,COs) in 5.8 minutes at 60°C. Flow 0.8 mL/min.

Chemical IUPAC names are generated by software provided by CambridgeSoft
Corporation, Cambridge, MA 02140, USA.
Example 1
(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

saeWray:

Cl

1A.  tfert-butyl 3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidine-1-carboxylate

SaeWss

A mixture of NaH (55-65% disp. in oil, 0.62 g, 14.3 mmol) in dry DMF (20 mL)

under nitrogen was cooled by an ice-bath. A solution of 4-(pyrrolidin-1-ylmethyl)phenol -
see ¢.g. Bioorganic & Medicinal Chemistry Letters, 15, 3834-3837 (2005) - (2.1 g, 11.9
mmol) in DMF (20 mL) was added drop-wise. The mixture was stirred for one h and then
tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (3.9 g, 15.5 mmol) in DMF
(10.0 mL) was added. The mixture was heated to 80°C overnight and then cooled to RT.
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Water (150 mL) was added and the mixture was extracted three times with EtOAc¢ (100
mL). The combined organic solutions were washed with brine, dried (MgSO4) and
evaporated. The residue was purified twice by column chromatography on SiO; using 10-
100% EtOAc/heptane as cluent. The product was further purified using 0.5% NHj3 in
MeOH/DCM as cluent. There was obtained 2.5 g (64%) of 1A. 'H NMR (600 MHz,
CDClL): 6 1.43 (s, 9H), 1.77 (s, 4H), 2.47 (s, 4H), 3.54 (s, 2H), 3.95-4.02 (m, 2H), 4.24-
4.30 (m, 2H), 4.82-4.88 (m, 1H), 6.67 (d, 2H), 7.23 (d, 2H).

1B. 1-(4-(azetidin-3-yloxy)benzypyrrolidine

SRQgWs

A solution of 1A (5.2 g, 15.5 mmol) in DCM (50 mL) was treated with TFA (10 g,

88 mmol) and stirred at RT for 17 h. The reaction mixture was concentrated and then co-
evaporated using DCM. The residue was dissolved in water and the pH adjusted to pH 10
by adding NaOH. The solution was extracted several times with DCM and the organic
solutions were filtered through a phase separator. The solvent was removed by
evaporation. There was obtained 3.1 g (85%) of 1B as an oil. 'H NMR (500 MHz, CDCl;):
0 1.69-1.83 (m, 4H), 2.43-2.57 (m, 4H), 3.53 (s, 2H), 3.73-3.81 (m, 2H), 3.87-3.92 (m,
2H), 4.93-5.01 (m, 1H), 6.68 (d, 2H), 7.20 (d, 2H).

1. 2-(4-Chlorophenyl)-5-({3-[4-(pyrrolidin-1-ylmethyl)phenoxylazetidin-1-

yl}carbonyl)-1,3.4-oxadiazole

A mixture of 1B (1.0 g, 4.3 mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-
2-carboxylate — see e.g. WO97/05131 - (1.2 g, 4.7 mmol) was heated at 120°C for 4 h. The
residue was purified by column chromatography on SiO, using 5% tricthylamine in EtOAc
as eluent. There was obtained 0.46 g (24%) of 1 as a solid. "H NMR (500 MHz, CDCl;): &
1.69-1.88 (m, 4H), 2.38-2.69 (m, 4H), 3.57 (s, 2H), 4.26-4.38 (m, 1H), 4.61-4.68 (m, 1H),
4.72-4.79 (m, 1H), 5.05-5.20 (m, 2H), 6.74 (d, 2H), 7.29 (d, 2H), 7.52 (d, 2H), 8.10 (d,
2H), MS (APCI+) m/z 439 [M+H]", LC purity: 96%.
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Example 2
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

saeWray

o—
A mixture of 1B (62 mg, 0.27 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-
oxadiazole-2-carboxylate — see e.g. Journal fuer Praktische Chemie, 327,109-16 (1985) -

(79 mg, 0.32 mmol) was dissolved in ethanol (3 mL). The mixture was refluxed for 3 h.
The solvent was removed by evaporation and the residue was partitioned between DCM
and aqueous NaHCOs (sat.). The mixture was filtered through a phase separator and the
solvent was removed by evaporation. The product was crystalized from cold methanol.
There was obtained 65 mg (56%) of 2 as a white solid. 'H NMR (500 MHz, CDCl): §
1.72-1.84 (m, 4H), 2.41-2.54 (m, 4H), 3.57 (s, 2H), 3.90 (s, 3H), 4.28-4.34 (m, 1H), 4.59-
4.69 (m, 1H), 4.71-4.80 (m, 1H), 5.02-5.18 (m, 2H), 6.72 (d, 2H), 7.04 (d, 2H), 7.27 (d,
2H), 8.10 (d, 2H), MS (APCI+) m/z 435 [M+H]', LC purity: 97%.

Example 3
(5-Phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-

SaeWsne

y)methanone

A mixture of 1B (200 mg, 0.86 mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-
carboxylate — commercially available - (244 mg, 1.12 mmol) was dissolved in ethanol (3
mL). The mixture was heated in a microwave oven at 120°C for 45 min. Upon cooling, the
product precipitated from the solution and was further cooled in a refrigerator over night.

The crystals were filtered off, washed with cold methanol and dried. There was obtained



78 42 79 34 80 23 81 25 82 22 83 25 84 17 85 19 86 15 87 8.1 88

10

15

20

WO 2012/004588 PCT/GB2011/051256

52

226 mg (65%) of 3 as a white solid. '"H NMR (500 MHz, CDCls): & 1.73-1.84 (m, 4H),
2.43-2.55 (m, 4H), 3.57 (s, 2H), 4.29-4.38 (m, 1H), 4.60-4.69 (m, 1H), 4.72-4.80 (m, 1H),
5.02-5.18 (m, 2H), 6.73 (d, 2H), 7.24-7.30 (m, 2H), 7.50.7.62 (m, 3H), 8.17 (d, 2H), MS
(APCI+) m/z 405 [M+H]', LC purity: 96%.

Example 4

(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
yvlmethyl)phenoxy)azetidin-1-yl)methanone

eaeWeae

S
A mixture of 1B (200 mg, 0.86 mmol) and ethyl 5-(4-fluorophenyl)-1,3,4-
oxadiazole-2-carboxylate — commercially available - (264 mg, 1.12 mmol) was dissolved
in ethanol (3 mL). The mixture was heated in a microwave oven at 120°C for 30 min.
Upon cooling, the product precipitated from the solution and was further cooled in a
refridgerator for 30 min. The crystals were filtered off, washed with cold methanol and
dried. There was obtained 219 mg (60%) of 4 as a white solid. "H NMR (500 MHz,
CDClL): 6 1.71-1.84 (m, 4H), 2.43-2.54 (m, 4H), 3.56 (s, 2H), 4.29-4.39 (m, 1H), 4.59-
4.69 (m, 1H), 4.71-4.81 (m, 1H), 5.02-5.17 (m, 2H), 6.70-6.76 (m, 2H), 7.19-7.30 (m, 4H),
8.15-8.21 (m, 2H), MS (APCI+) m/z 423 [M+H]’, LC purity: 96%.
Example S
(3-(4-(Pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-

1,3,4-oxadiazol-2-yl)methanone formate

OO Ty
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0 (d, 2H), 7.79 (d, 2H), 8.27 (d, 2H), 8.44 (s, IH) MS (APCI+) m/z 473 [M+H]', LC purity:

98%.

Example 6
(3-(4-(Pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
y)methanone hydrochloride

O QL Ty

15
6A. Ethyl 2-(2-(4-methylbenzoyDhydrazinyl)-2-oxoacetate

0 0
N
~o N
H
o

4-Methylbenzohydrazide (6 g, 40 mmol) was dissolved in DCM (100 mL) and

tricthylamine (7.3 g, 80 mmol) was added. The solution was cooled with an ice-bath and
20  ethyl chloro(oxo)acetate (5.5 g, 40mmol) was added dropwise. After completed addition

the reaction was stirred at 0°C for 1 h and at rt for 2h. The reaction mixture was washed

with 0.2 M HCl, aqueous NaHCOjs solution (sat.) and brine. The organic solution was

filtered through a phase separator and the solvent was removed by evaporation. There was

obtained 8.1 g (81%) of 6A as a white solid. "H NMR (400 MHz, CDCls): § 1.36 (t, 3H),
25 2.38(s,3H),4.35(q, 2H) 7.21 (d, 2H), 7.73 (d, 2H).
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yltcarbonyl)-1.3.4-oxadiazole hydrochloride
A mixture of 1B (0.12 g, 0.52 mmol) and ethyl 5-(4-methylphenyl)-1,3,4-
oxadiazole-2-carboxylate 6B (0.13 g, 0.57 mmol) was heated at 120°C for 2.5 h. The

residue was purified by column chromatography on Si0O, using 2-5% NHs in MeOH/DCM

15 as eluent. The solvent was removed by evaporation and to the residue was added a solution
of HCl in diethyl ether. After one hour the formed precipitate was isolated by filtration
There was obtained 0.12 g (50%) of 6 as a solid. 'H NMR (400 MHz, DMSO-de): & 1.82-
2.08 (m, 4H), 2.52 (s, 3H) 4.06-4.29 (m, 3H), 4.58-4.81 (m, 2H), 5.12-5.34 (m, 2H), 7.04
(d, 2H), 7.48-7.62 (m, 4H), 8.05 (d, 2H), MS (APCI+) m/z 419 [M+H]", LC purity: 93%.

20  Example 7
(3-(3-Methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-

~
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2-y)methanone
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20A m xt uwe 20f2/a¥add8 ( 55- 65% di sp. in oil, 0.62 g, 14.3 mror)GB2011dsy25DMF ( 20
m.) under nitrogen was cool ed by an ice-bath. A solution of
4-(pyrrolidin-1-ylmethyl)phenol - see g5g. Bioorganic & Medicinal Chemstry
Letters, 15, 3834-3837 (2005) - (2.1 g, 11.9 nmol) in DWF (20 nL) was added
drop-wi se. The mixture was stirred for one h and then tert-butyl

3- [ (met hyl sul f,0 i di ne- - ylate (3.9 g, 15.5 nmmol) in DV 25
(10.0 nL¥%was339%%@95¥%@&%5§ﬁﬁ@§wﬁaf%ﬁ§§?ed to 80C overni ght and then
cooled to RT. 50 Water (150 nl) was addeg-and the m xture was extracted
three tines with Et0OAc (100 nlL). The conblned organi c solutions were washed

with brine, dried (MgSO4) and eﬁaﬁs& $ e residue was purified tw ce by
col utm chr omat ogr aphy on Si 02 udi ng|10- o Et OAc/ hept ane as el uent. The
product was further purified usic . 5% N Yy 5 MeOH DCM as el uent. There

was obtained 2.5 g (64% of 1A 1H NWMR (600 MHz, CDCl13): 8 1.43 (s, 9H)
1.77 (s, 4H), 2miftufenf 4)drog-B4netisxybed)zaldsheds- 4,002 657 m@id)),and. 24- 4.30 (m
2. ¢ f%@‘g&ﬁm@@ g}%gy%%égﬁ@ 50 %g')rdpcﬂqrﬁ%th%% wi Yitred at rt for 1 h. Sodium
5 triacetoxyborohydride (2.0 g, 9.44 mmol) was added in portions over 20 minutes. The

reaction mixture was stirred at rt over night. Aqueous NaHCOs (sat.) was added, the

phases were separated and the aqueous phase was extracted with DCM once. The solvent

was removed by evaporation and the residue was purified by column chromatography on

Si0, using 5% triethylamine in EtOAc as eluent. There was obtained 1.19 g (81%) of 7A

10 asasolid. '"HNMR (500 MHz, CDCLy): § 2.41-2.71 (m, 4H), 3.52 (s, 2H), 3.72 (s, 3H),
3.69-3.79 (m, 4H), 6.27 (d, 1H), 6.32 (s, 1H), 7.10 (d, 1H).

7B. tert-Butyl 3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidine-1-carboxylate

o o

A mixture of NaH (55-65% disp. in oil, 0.30 g, 6.88 mmol) in dry DMF (5 mL)

15 under nitrogen was cooled by a water-bath. A solution of 7A (1.17 g, 5.24 mmol) in DMF
(10 mL) was added drop-wise over 15 minutes. The mixture was stirred for one h and then
tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (1.7 g, 6.77 mmol) in DMF (10
mL) was added. The mixture was heated to 80°C for 3 days and then cooled to RT. Water
and some aqueous NaOH were added and the mixture was extracted three times with

20  EtOAc. The combined organic solutions were dried (MgSQ,) and evaporated. The residue
was purified by column chromatography on SiO, using 5% triethylamine in EtOAc as
eluent. There was obtained 2.1 g (104%) of 7B as a colorless oil. '"H NMR (500 MHz,
CDCls): 6 1.45 (s, 9H), 2.39-2.56 (m, 4H), 3.48 (s, 2H), 3.65-3.75 (m, 4H), 3.79 (s, 3H),
3.95-4.04 (m, 2H), 4.23-4.33 (m, 2H), 4.82-4.91 (m, 1H), 6.19 (d, 1H), 6.38 (s, 1H), 7.21

25 (d, 1H).



i OA solution of A (5.2 g, 15.5 mmol) in DCM (50 nL) was treated with TFA
(10 g, 88 nmol) and stirred at RT for 17 h. The reaction m xture was
concent r avedomxyd4isBen co- evaporated usi ng DCM The resi ¢#a®/GEeo11dis$256] ved i n
wat er and the pH adjusted to pH 10 by addi ng NaCH. The sol uti on was
extracted several tines with DCM and tke organic solutions were filtered

t hrough a phase separator. The sol vent was renoved by 15 evaporation. There
was obtained 3.1 g (85% of 1B as an oil. 1H NWMR (500 MHz, CDC13): 8
16918?C(m44 / 4 2H), 3.73-3.81 (m 2H),
3.87-3.9 ‘ ; ‘ tH; y, 7.20 (d, 2H).
1.2-(4-Chl orophenyl) 5 ( {3 -1-4- (pyrro!)ydl n- 1 yl met hyl ) pheno xyl
azetidin-1- yl} carbonyl)-1, 3, 4-oxadi atole 20A m xture of 1B (1.0 g, 4.3
mmol ) and et hyl 5-(4-chl orophe xadi azol e- 2-carboxyl ate - see
e.g. W97/05131 - (1.2 g, 4.7 Imol|) ate 120C for 4 h. The residue
was purified by colum chr omat% aphy i ing 5% triethylamne in

Et 0OAc as eluent. There was obtained 0.46 g (24% of 1 as a solid. 1H NWR
(500 MHz, CDC¥8joluippmofciB @. B8, .47 madl) inZDCBL R068L ) was taddfed \8it15TFAs(JO gH)

4 26 4 3 8(r131]n é%‘d stfrr%éatztﬁlﬁﬁ%%ﬂ #‘%fa%]??% I%I%I}u%e g%ién:}cant%?ﬁ anc%% +) m z

439 [ M*‘"ﬂwa,s disSoRud id Nqile&@s%l aHB b, @é Eexdracted several times with DCM and the
(5-(4- Met hoxypheny1) oxadi azol - 2-y1) (3-(4-(pyrrolidin-1-

yl met hy| yorgraroseltions tiegs filtareq tyraeghhaplmse separator. Bhe palxenimeas sémawd(te? my,

0. 27 mol t net hox xyl ate -
coe oo SR M ST RN REMRAERY diudy Indin REASRAZAL SR USBERORY ! 51 S
mol ) wasri¢thglamlineethdi lm)‘VeMw)}Din E® Ad Js. clddne. Thexd wicoaiaed €01gup66th)odér7C3 h.
The sol vent was rerm\{ed evaR/(ratl on and the residue was partitioned

bet ween BERICA e%cﬂlla-oﬂé\I HaiCOCLrRe H-%08 (@, tHy 347 (sl 3t%r ough a

h t duct
ae cPystalubdr Pk KopkS St TR SRS Y NGO Bl 2 %2 e
L e rmsomy S 8 Lt o in B L e
4.71- 4. 8(7(“‘; 4 M 4 ; =\ .3.4goxagiazgl-2 bonyllaze Jl, . 7.27 (d,

2H), 8.10 (d, V@}@xv)ﬂ@z&lﬁﬁ&pﬁghﬂg z 435 [MH LC purl ty: 97% 15 Exanpl e 3
A mixture of 7C (0.25 g, 0.90 mmol), ethyl 5-phenyl-1,3,4-oxadiazole-2-

15 carboxylate (0.22 g, 1.00 mmol) and EtOH (2 mL) was heated in a microwave oven at
120°C for 60 min. The mixture was left over-night at RT. The formed precipitate was
isolated by filtration and then washed with EtOH. There was obtained 0.18 g (45%) of 7 as
a solid. '"H NMR (500 MHz, CDCls): § 2.33-2.66 (m, 4H), 3.50 (s, 2H), 3.65-3.78 (m, 4H),
3.81 (s, 3H), 4.29-4.39 (m, 1H), 4.59-4.70 (m, 1H), 4.72-4.80 (m, 1H), 5.02-5.19 (m, 2H),

20  6.25(d, 1H), 6.42 (s, 1H), 7.26 (s, 1H), 7.50-7.63 (m, 3H), 8.13-8.20 (m, 2H), MS
(APCI+) m/z 451 [M+H]", LC purity: 99%.



(5-Phenyl -1, 3, 4- oxadi azol -2-y1) (3- (4-(pyrrolidin-1-yl nethyl)phenoxy)azeti di
n-1- yl) met hanone A mxture of 1B (200 ng, 0.86 mmol) and et hyl

5- pheny1-wp2o/ox3sdi azol e- 2- 20 car boxyl ate - comrer ci alPCy/GBeaileaidse - (244
ng, 1.12 mml) was dissolved in ethanol (3 nL). The m xture was heated in a
m crowave oven at 120C for 45 min. Upog;cooling, the product precipitated
fromthe solution and was further cooled in a refrigerator over night. The
crystals were filtered off, washed with cold nethanol and dried. There was
obt ai ned fa ng (65% of 3 as a white solid. 1H NWR (500 MHz, CDC13): 8

1.73-1.8 , 2.43-2.55 (m 4H), 3.57 (s, 2H), 4.29-4.38 (m 1H),
4. 60-4. 65{3-((3HMéltl1l))xy-4 (hidrph&indpethihp herfoxPzbtidi8- (-)(S2(4) methox$pkehyl)2H) |
7.24-7.30 7.50.7.62 (m 3H) 8.17 (d, 2H), MS (APC +) nfz 405

[MH 0, bbb 196%11@901 ZpYmethapehen)| o
(5-(4-Fl uorophenyl)-1, 3, 4- oxadi azcy, 2-y1)(3-(4-(pyrrolidin-1-

SRS P=a

s Using a similar protocol as described in Example 7 employing 7C (0.25 g, 0.90 mmol)

O_

and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.25 g, 1.00 mmol) as
starting materials afforded 0.23 g (54%) of 8 as a solid. 'H NMR (500 MHz, CDCl): §
2.40-2.55 (m, 4H), 3.50 (s, 2H), 3.68-3.77 (m, 4H), 3.80 (s, 3H), 3.89 (s, 3H), 4.28-4.36
(m, 1H), 4.59-4.78 (m, 2H), 5.02-5.17 (m, 2H), 6.21-6.28 (m, 1H), 6.39-6.44 (m, 1H), 7.02
10 (d, 2H), 7.25 (s, 1H), 8.10 (d, 2H), MS (APCI+) m/z 481 [M+H]", LC purity: 98%.
Example 9
(3-(2-Methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(S-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
sped:ns
/N\) o 0—4

15 9A.  2-Methvyl-4-((4-methylpiperazin-1-y)methyl)phenol

A mixture of 4-hydroxy-3-methylbenzaldehyde (3.27 g, 24 mmol) and 1-

methylpiperazine (2.7 g, 27.0 mmol) in dichloroethane (100 mL) was stirred at rt for 30
min. Sodium triacetoxyborohydride (6.2 g, 29 mmol) was added in portions and the
20  reaction mixture was stirred at rt over night. A further portion of 1-methylpiperazine was

added and stirring was continued for 24 h. Aqueous NaHCO; (sat.) was added, the phases



yl met hyl ) phenoxy) azeti di n- 1-yl ) net hanone o A m xture of 1B (200 ng, O0.86
nmmol ) and ethyl 5-(4-fluorophenyl)-1, 3,4- 10oxadi azol e-2-car boxyl ate -
comer ci awvbyoevmitisabl e - (264 ng, 1.12 mmol) was di ssol vea/dBroatdsaasel (3
mL). The m xture was heated in a m crowave oven at 120C for 30 m n. Upon
cooling, the product precipitated fromghe solution and was further cool ed
in arefridgerator for 30 mn. The crystals were filtered off, washed with
cold net hanol and dried. There was obtained 219 ng (60% of 4 as a white

37t b i e s Baf i ity indetl )

5. 02-5. Hm(HT]DCM-bww@ ﬂl@-CGl’nBﬁleﬁml‘g?ﬂlH) soll?clohgw?eré%&qe(dTQMgﬂ-m) aBd &&p&raZéld z(mil 2H)
M5 (APCI+) mlz 423 ggg L pur y 96% .
(3- (4 (Py er@ﬁada?waww Py fol R aé%éﬁnbdm Sfﬂyllylesoc?&/quqfﬂabr onet hyl ) p
henyl ) - I y e of
1B (200 @(,%Ag hge@fr??é 551%9%%1%1(? E%%‘%?%Bﬁ?‘ﬁdﬂﬁ%ﬁ‘?@ {‘?r%%syal Olfi& 311]141@1\’ﬂi
oxadi azol(8o@Mi s, E@Gﬂ;)aﬁé 21 (@p3hp294b, 3H )2 8042a1 @m, 8(H2N4DGs, 2H), 125500l ) was
di ssol ved i.n_ et hanol i4 n.). The m xture was heated in a m crowave oven at
120C for 138, & (d.Hhb 83\(/%%5)\/\65 rermved by evaporat| on. The resi due was
purified pr, hV, ) G10 i.tm
250x20 1D rm) Lk Ut 13 ety 0t s e
acetonitrile [chdboryletecaci d (95/ 5/ 0.2), 100 nL/mn. Fractions were coll ected,
pool ed and freeze dried. There was obt ai ned 25Q, ng (56% of 5 as a white
solid. 1FINMR (500 MHz, CDCl3): 2,09 (m 4H) 3.05-3.29 (m 4H),
4.12 (s, 2H), 4.28- 437( 4.7 4.70-4.80 (m 1H),
5.03-5.19 (m 2H), 6.79 (d o( H, 7. 9(d, 2H), 8.27 (d,
2H) . 8.44 (s, 1H M (APCI® LC purity: 98% Exanple 6
(3(4(PyrroI|d|n 1- in oxadi az
ol - - yI ) met haAnronrlle uis oﬁg—ﬂ §5)(£‘)5hl 1sp leb 5% 1%‘5%1}181‘3 nri)dryolbly/l% (]IO rn]fl)

under nitrogen was cooled by an 1ce-water bath. A solution of 9A (2.0 g, 9.1 mmol) in

DMF (15 mL) was added drop-wise over 15 minutes. The mixture was stirred for 15
minutes and then tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (3.0 g, 11.8
mmol) in DMF (15 mL) was added. The mixture was heated to 80°C over night and then
15 cooled to RT. Water and some aqueous NaOH were added and the mixture was extracted
three times with DCM. The combined organic solutions were dried (MgSQ4) and
evaporated. The residue was purified by column chromatography on SiO, using 5%
tricthylamine in EtOAc as eluent. There was obtained 2.18 g (64%) of 9B as a colorless
oil. 'H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 2.22 (s, 3H), 2.28 (s, 3H), 2.30-2.63 (bm,
20 8H), 3.40 (s, 2H), 3.96-4.04 (m, 2H), 4.24-4.34 (m, 2H), 4.79-4.89 (m, 1H), 6.37 (d, 1H),
7.03 (d, 1H), 7.11 (s, 1H).
9C.  1-(4-(Azetidin-3-yloxy)-3-methylbenzyl)-4-methylpiperazine

ST

A solution of 9B (2.18 g, 5.81 mmol) in DCM (40 mL) was treated with TFA (10 g,

25 88 mmol) and stirred at 0°C for 3 h. The reaction mixture was concentrated and the
residue was dissolved in aqueous NaHCOs (sat.) and extracted several times with DCM.
The organic solutions were filtered through a phase separator. The solvent was removed by

evaporation and the residue was purified by column chromatography on SiO, using 10%



6A. Et hyl 2-(2-(4-nethyl benzoyl ) hydrazi nyl)-2-oxoacetate 00 HONN H o

4- Met hyl benzohydrazide (6 g, 40 nmol) was dissolved in DCM (100 nL) and
triethyl awDree120d488g, 80 mmol ) was added. The sol uti on wa3/GRr01131286t h an

I ce-bath and 20et hyl chl oro(oxo)acetate (5.5 g, 40mol) was added dropw se.
After conpleted addition the reaction was stirred at OC for 1 h and at rt
for 2h. The reaction m xture was washed with 0.2 M HCl, aqueous NaHCO3
solution (sat.) and brine. The organic solution was filtered through a

Obt o ned g S 189 BROENL R LRERAE T AR Pl DRToL0E 0
1.36 (t, a3 bl)colozlées 3B "HNMBHB00 #1134 C(Dx:13)2 18)2 D RL3M¥ 2. 2y, 3H), Z37(X170 @i,

2012/ 004588PCT/ GB2011/ 051256 54 6B. Et h
5- p- t ol yBH), 34Q(0XHd %%%ﬁ&i%&ﬂbo%@-é@é (o P51}, 4-9-5.02 (m, 1H), 6.43 (d, 1H),

7.01 (d, 1H), 7.09 (s, 1H).
s 9, 1-Methyl-4-[3-methvyl-4-({1-[(5-phenyl-1,3,4-0xadiazol-2-y])carbonyl]azetidin-3-

yltoxy)benzyl]piperazine
A mixture of 9C (200 mg, 0.74 mmol), ethyl 5-phenyl-1,3,4-oxadiazole-2-
carboxylate (0.17 g, 0.77 mmol) and toluene (20 mL) was boiled under reflux for 6 h. The

mixture was partly concentrated and then further boiled under reflux for 30 h. The solvent
10 was removed by evaporation and the residue was purified by preparative chromatography
on a Kromasil C8 column using a gradient of acetonitrile in water/acetic acid (0.2%). Pure
fractions were combined and the solvent was removed by evaporation and then by freeze
drying. There was obtained 140 mg (41%) of 9 as a foam. "H NMR (500 MHz, DMSO-
de): 6 2.13 (s, 3H), 2.19 (s, 3H), 2.20-2.45 (bm, 8H), 2.54 (s, 2H), 4.05-4.15 (m, 1H), 4.49-
15 4.69 (m, 2H), 5.04-5.20 (m, 2H), 6.67 (d, 1H), 7.01-7.14 (m, 2H), 7.60-7.75 (m, 3H), 8.07
(d, 2H), MS (APCI+) m/z 448 [M+H]'", LC purity: 99%.
Example 10
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-((4-methylpiperazin-1-
yDmethyl)phenoxy)azetidin-1-yl)methanone

She@av

20 0—
A mixture of 9C (0.20 g, 0.74 mmol), ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-
2-carboxylate (0.18 g, 0.73 mmol) and toluene (3 mL) was heated in a microwave oven at
130°C for 1 h and then at 140°C for 2 h. The solvent was removed by evaporation and the
residue was purified by preparative chromatography on a Kromasil C8 column using a
25 gradient of acetonitrile in water/acetic acid (0.2%). Pure fractions were combined and the

solvent was removed by evaporation and then by freeze drying. There was obtained 0.31 g

(88%) of 10 as a foam. 'H NMR (500 MHz, CDCls): § 2.23 (s, 3H), 2.30 (s, 3H), 2.30-2.75



6A (8.1 g, 32.4 mmol) was dissolved in toluene (200 m) and pyridine (2.6
m., 32.4 nmmol ). Thionyl chloride (9.6 g, 81 mmpbl) was added and the

reacti on waorafkisked 5 for 8 h. The sol vent was evapor aCegaEod/tShs6r esi due
was partitioned between DCM and aqueous NaHCO3 (sat.). The organi c phase
was further washed with 0.1 M HCL and ggueous NaHCC3 (sat.), filtered

t hrough a phase separator and the solvent was renoved by evaporation. There
was obtained 7.0 g (93% of 6B as an off white solid. 1H NVMR (400 MHz,

CDC13): : &t : ( ] B4 A 3 1002 .04 (d,

2. 1o quh 8. Gag Fy. Kty sty e gty BN o focShl o=y o 7. 3

| meth 1 Rehox4azdtliH)i 1971-7. W (hg aEhoh9djd, DH3, MSqaRdilapalzet78yNHath| loC i de A

m xture of 1B g(()) 12 g, 0.52 nmol) and et hyl 5-(4-nmethyl phenyl)-1, 3, 4-

oxadi azolP8I9 @8¥hoxylate 6B (0.13 g, 0.57 nmol) was heated at 120C for 2.5
h. The rqsi s purified by colum chromat ography on Si 02 using 2-5% NH3
in MeOH ?%%&@ea'\fr@el uent. The solvent was renoved by evaporation and to the
resi due \B342-Mcthyl-4-(ClomathydpipefazhiCl-ylmeathg)phdnosy Jaeetidinf - @) (Sepréolpbur t he

formed pregcipitate s.isglated by filtration There was obtained 0.12 ¢
(50% of le’c"é'é’xﬁ‘il‘%?‘%.y‘)‘i’ﬁﬂﬂvﬂ“?4oo Mz, DVBO-d6): 8 1.82- 2.08 (m 4H),
2.52 (s, 3H 4.06-4.29 (m 3H), 4.58-4.81 (mo2H), 5.12-5.34 (m 2H), 7.04
(d, 2H), 7.48-7.62 (m 4H) < , M5 (APC+) mz 419 [M+H LC
purity: 93% 20 Exanple 7 N RN

(3-(3- Met hoxy-4-(rmrpho|,i/H@n:e4 hyl zeti di 1-y1) (5- phenyl-1, 3, 4- oxa
di azol 2-yl ) net hanone 55 7A. 3- Met hoxy- 4- (nor phol \nonet hyl ) phenol OH A
m xture of 4-hydroxy-2-met hoxybenzal dehyde (1.0 g, 57 mrol ) and

nor pholine (2.0 g, 23.0 mml) in 50 m dichl oroet hg was stirred at rt for
1 h. Sodium5 triacetoxyborohydride (2.0 g, 9.44 mml) was added in
portions over 20 mnutes. The reaction mxture was stirred at rt over

ni ght . Adueouy iR fk? flordool RaREARR in Lher BRI BT iR SRORY 20 80 and L he

aqueous phase was extracted wi th DCM once. e solvent was renoved by

evapor at inemolandd 6Bd0.18gi 08¢ mmel) pustaftingdndsgriadod tionded .26 g dY» aphlaon 5i 02
using 5%trieg 1 i | ue There ai.ne ) g (81%
of 7ao7 odenrs “ENMITDE il (866 e 4 iy 2 S M ARG T L ap 065 o
2H) . 3. 72okSsHBEH)44 (s, 2H), 4.29-4.37 (m, 1H), 4.61-4.80 (m, 2H), 5.01-5.18 (m, 2H), 6.44 (d,

1H), 7.03-7.17 (m, 2H), 7.33 (d, 2H), 8.05 (d, 2H), MS (APCI+) m/z 462 [M+H]", LC

purity: 96%.

Example 12
15 (5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-(morpholinomethyl)-

phenoxy)azetidin-1-yl)methanone

SheErae

12A. tert-butyl 3-(2-methvyl-4-(morpholinomethyl)phenoxy)azetidine-1-carboxylate

N A
ShO@x; A

20



3.69-3.79 (m 4H), 6.27 (d, 1H), 6.32 (s, 1H), 7.10 (d, 1H). 7B. tert-Butyl
-(3 -net hoxy-4-(norpho |inonethyl)phenoxy)azetidine-|-c arboxyl ate A

m xt ure oWoNat/OB865% di sp. in oil, 0.30 g, 6.88 mmol) PCH/GE2911DSI2565 nl)

15 under nitrogen was cool ed by a water-bath. A solution of 7A (1.17 g,

5.24 mmol ) in DWMF (10 nm) was added drgp-w se over 15 minutes. The mi xture

was stirred for one h and then tert-butyl

3-[ (et hyl sul fonyl ) oxy] azeti di ne-1-carboxylate (1.7 g, 6.77 nmmol) in DW

(10 nmL) was add rﬁﬂ@ n cool ed
to RT. Water gAn %tgﬁb%ﬁﬁéus&@p@%gﬁgﬁ%d%QJE@EQ%gﬁyltﬁjre tnh% tracted
three ti rmaervmtrdﬂgemwﬁtdbéted b1]hﬁ icobith nedolarigant C- meﬂhyt-JlemstmrlﬂAdn ed
(My504) and ]gé)orate resi due was pu ol um_ chro aogr aph

on 5i 02 V&P gl e%eﬁwgrﬁoﬂélﬁ%ﬁré%\e gad 6@%&@ E?é Rhs Wabe eﬁed 2 { g

(1049  of4, B3 Ref A Qﬁﬂlﬁéss Tﬁé bixthid M‘%m@é@%ﬂ\&% ho%en gerzlbﬁ]t REE
2.39-2.56 (m 4H), 3.48 (s, 3.65-3.75 (m 3.79 (s, ,395404

(m 2H), [@naaylmlﬁmy()nxy]awudm BZaronjﬂat@r@ 21H)2. 56111111@1) (DM 1,5 rﬁLB@aa{ s, 1H),
721 25(d, 56 7C. 4-(4- di n- 3-yl - 2-met.h | | i
(Suaadd pe iRials e heiaso S0 St B Wen o B8 - SrA Sy bRl Lne

W t h TFA yakQd@ed AR tHERidtuRNHasSdxkrabed tiibe fihef Rith&tOACTE0 MEFCThORsuKE Ur e

was concentrated and the residue 5 was di ssolved i n aqueous NaHCO3 (sat.)

and ext r acts@drisied by aolumnmélsomtogrammlaﬁd)zmsmgolrﬂg’éﬁ% EtQkihepions asdpent.

filtered rou a ese r.ator ve evaporati on
and the rjglgl (gl M%E%Surﬂ?“ egy}lsm(gl %ﬂ%ﬁ lélna?gHzB@r\{g/aSo ueﬁd@%s}”ng 10%
trietfhyl yptaneedand g 199 MOHA & & QACHaSMRl WeDMHZ @D El Mtsadopgd b.@Q g
(66% of 7C as a gEPTRleA & VR (500 Mb- Coaiay: 8 beonse 53(Q (m

4H), 3. 43H)s2.328)49 (3,860, 3. 'ﬂ)@(S?ZfHQ . 67431)76 (3. 43) (3594 ‘BQIY (m32H)7 43238438 m, 2H) ,
3H§39 3-95{M 7690 i 912 .9¢ (& Ty B3 (188, £ th (b, 637 (s, 1H), 7.19 (d,

7. 4- [ 2- MaBOX Y- @-=((Azbti i - plaeiy I retBil Bere¥Bslbaseling- Y1 ) car bonyl [ azet i di n- 3-
yl 1 oxy) benzyl | norpholine A m xture of 7C ( 25 g, 0.90 muol ), ethyl

5- phenyl-1, 3, 4- oxadi azol e- 2- 22 g, 1.00 nmmol ) and EtOH (2
m.) was heated in a m crowave \) at

15 A solution of 12A (2.6 g, 7.17 mmol) in MeOH (10 mL) was treated with HCl in

MeOH (40 ml, 50 mmol) and stirred at RT over night. The reaction mixture was
concentrated and the residue was dissolved in water (15 mL). The solution was washed
with EtOAc. DCM (100 mL) was added to the aqueous phase and then aqueous K,CO;
(sat., 20 mL) was added. The two phases were separated and organic solution was filtered
20  through a phase separator. The solvent was removed by evaporation. There was obtained
1.8 g (96%) of 12B as a colorless oil. "H NMR (600 MHz, CDCls): & 2.21 (s, 3H), 2.33-
2.48 (m, 4H), 3.38 (s, 2H), 3.63-3.73 (m, 4H), 3.74-3.84 (m, 2H), 3.87-3.96 (m, 2H), 4.91-
5.02 (m, 1H), 6.43 (d, 1H), 7.01 (d, 1H), 7.09 (s, 1H).
12. 4-{4-[(A-{[5-(4-Methoxyphenyl)-1,3.4-oxadiazol-2-yl]carbonyl t azetidin-3-yl)oxy]-

25 3-methylbenzyl }morpholine
A mixture of 12B (0.18 g, 0.69 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-

oxadiazole-2-carboxylate (0.19 g, 0.75 mmol) was heated to 120°C for 3 h using an oil-
bath. Ethanol (0.1 mL) was added and the mixture was further heated to 120°C for 30 min.
The product was purified by column chromatography eluting with DCM and then with

30 MeOH/DCM (0.5-2%). There was obtained 0.23 g (71%) of 12 as a solid. "H NMR (600



120C for 60 mn. The mxture was |eft over-night at RT. The forned
precipitate was isolated by filtration and then washed with EtOH There was
obt ai ned WORB12p0§588%9 of 7 as a solid. 'H NVR (500 MHz, PCDGIE)P11/B125633- 2. 66
(m 4H), 3.50 (s, 2H), 3.65-3.78 (m 4H), 3.81 (s, 3H), 4.29-4.39 (m 1H),
4.59-4.70 (m 1H), 4.72-4.80 (m 1H), 02-5.19 (m 2H), 206.25 (d, 1H),
6.42 (s, 1H, 7.26 (s, 1H, 7.50-7.63 (m 3H), 8.13-8.20 (m 2H), M
(APCl+) mz 451 [MtH ', LC purity 99% 57 Example 8

14 R AL TRl A DR R RNER R LAt G agarEiegyerenyt
descri bedH)n Bxamel (ﬁl ZH@rmSﬂwmqm?@H@m 29506 (b, 90D, rmm d, aﬂgi %ﬂ

5- (4- net hoxypheny oxadi azol e- 2- car boxy | at e ,

starting 7@%@@;%15(&&3@06@2% WS4 Cdt) "E/Zef‘s(;)5e[ +<H]|d~ pmflm@@"oSoo |sz
CDC13) : MSS(m 4H), 3.50 (s, 2H), 3.68-3.77 (m 4H), 3.80 (s, 3H)
3.89 (s, 8-4.36 (m 1H), 4.59-4.78 (m 2H), 5.02-5.17 (m 2H),
6.21- 283-((2HMéth|)71-4-6n139plﬁ)lﬂl4)n(dihyl);ﬂbenoiy)@Zetidj(ldryl?(@p tolyRR3 dsoxallidzol-3- 10

N‘qqnd 1- et hyl pi perazi ne

d, 2H) (tAPCI+ mz 481 [MrH 1, LC purity: 98% Exanple 9

(3-(2- thyIlN’Fe-hfa‘(‘{“& met hyl pi perazi n-1-yl ) net hyl ) phenoxy) azeti di n- 1-y1) ( 5- phe
nyl - 1,3, 4-oxadi azol - 2-yl) met hanone o 1 59A0

2- Met hy1- 444- et hyl pi per az~Na- 1 t hyl )phI A m xture of

4- hydr oxy- 3- met hyl benzal dehyde (
(2.7 g, 27.0 nmol) in di ekl of oet vag/ stirred at rt for 30 mn.
Sodi um tri acet oxybor ohydride (6.2 g,
20 reaction mxture was stirred at rt over night. urther portion of
1- net hyl pi perazi ne was added and stirring was co ed for 24 h. Agqueous
NaHCO3 (sat.) was added, the phases WD 2012/ 004588PCT/ GB2011/ 051256
Using a similar protocol as described in Example 12 employing 12B (0.18 g, 0.69
mmol) and 6B (0.18 g, 0.75 mmol) as starting materials afforded 0.22 g (72%) of 13 as a
10 solid. '"H NMR (600 MHz, CDCls): § 2.23 (s, 3H), 2.34-2.48 (m, 7H), 3.39 (s, 2H) 3.64-
3.74 (m, 4H), 4.27-4.36 (m, 1H), 4.60-4.77 (m, 2H), 5.01-5.15 (m, 2H), 6.43 (d, 1H), 7.06
(d, 1H), 7.13 (s, 1H), 7.31 (d, 2H), 8.02 (d, 2H), MS (APCI+) m/z 449 [M+H], LC purity:
99%.
Example 14
15 (3-(2-Methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-

SRhe@rae

2-y)methanone

Using a similar protocol as described in Example 12 employing 12B (0.17 g, 0.65
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.16 g, 0.71 mmol) as starting
20  materials afforded 0.20 g (72%) of 14 as a solid. "H NMR (400 MHz, CDCls): § 2.18 (s,
3H), 2.23-2.53 (m, 4H), 3.34 (s, 2H) 3.50-3.81 (m, 4H), 4.16-4.38 (m, 1H), 4.48-4.80 (m,
2H), 4.88-5.20 (m, 2H), 6.26-6.50 (m, 1H), 6.89-7.17 (m, 2H), 7.33.7.65 (m, 3H), 7.95-
8.23 (m, 2H), MS (APCI+) m/z 435 [M+H]', LC purity: 99%.



58 were separated and the aqueous phase was saturated with sodi um chl ori de
and extracted with DCM tw ce. The conbi ned organic solutions were dried
(MgSO4) awmo 2e2apPessat ed and the residue was purified by ®oOT@B2011/051256

chr omat ogr aphy on Si 02 using 0-20% MeOH in Et OAc: MeOH 95:5 as eluent. There
was obtained 3.50 g (6699 of 9A as a sgiid. 1H NWR 5(500 MHz, CDC13): 8
2.21 (2, 3H), 2.29 (s, 3H), 2.32-2.72 m 8H), 3.42 (s, 2H), 6.55 (d, 1H),
6.90 (d, 1H), 7.02 (s, 1H). 9B. tert-Butyl

3-(2-net net hyl pi perazi n- 1-y1) met hyl ) phenoxy) azet i di ne- 1-

car boxyl MOA m xture of NaH (55-65%disp. in oil, 0.50 g, 11.5 mmol)
in dry DNE({-mllmo})humﬁlﬁl-ﬂ M-biagmlmﬁl)(eqmmdhpman i ce-water bath. A
solution of 9A (2. g nm.) was added drop-w se over 15
ni nut es. ‘T‘Wéplf‘ﬁl?’c"t!ﬂ“é WW?‘Y?@%‘Q‘BTI'X@“%W{’% and then tert-butyl

3-[(met hyl sul f onyl') oxy] azeti di ne- 1-carboxyl ape (3.0 g, 11.8 mml) in DV

(15 nL) was added. The m sQeated to 80(_‘N over night and then 15
cooled to RT. Water and $one) aqu NaQl “added and the m xture was
extracted three tines V\n@h\/Db\/l do ic solutions were dried

(MgS™) and evaporated. The residue Was purified Yy col um chromat ography
on Si02 using 5%triethylamne in Et0OAc as el uent ere was obtained 2.18
g (64% of 9B as a colorless oil. 1H NWR (500 13): 8 1.45 (s, 9H),
2.22 (s, 3H), 2.28 (s, 3H, 2.30-2.63 (bm 208H), 3740 (s, 2H), 3.96-4.04
(m 2H), 4.24-4.34 (m 2H), 4.79-4.89 (m 1H), 6.37 (d, 1H), 7.03 (d, 1H)),
7.11 (s,

1-(4- %Azetl di rpgséngy? %Q%a groﬁoectoh% %eéﬁI}W)mEXﬁ@Pﬁfl ?%Dé?\él?g nIQZB © 17s‘%l UQI on of

9B (2. 18 rmol aﬁdeﬂmpm-m—bmlo@@«fbﬁﬂpl,momsazbreeamdowmb (&g 0.91 gamAP88
mml ) and stirred at OC for . The reaction mxture was concentrated and
the resi @aetavtmruats@@iw&qrdp@hwdlge(da%)mém@@eamlm 'H NMB. (690 Midz. D CkY ér al

separ at or 2 me Hbr o Pl PEe U e rAoHAL A2 Pl B0
purified4og @ol2 ggs OhrsomE aEBphY3 ol 18) 020616, nen) . 10% (W), 7.51 (d, 2H), 8.09

2012/ 004588PCT/ 011/ 051256
10 (d, 2H), MS (APCI+) m/z 469 [M+H]", LC purity: 99%.

Example 16
(3-(4-((Dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
o
~
oG ae
| N
0 0~

15 16A. tert-Butyl 3-(4-((dimethylamino)methyl)-2-methylphenoxy)azetidine-1-carboxylate

HCOH \TACEO /C/NJ\O%

A mixture of NaH (55-65% disp. in oil, 0.35 g, 8.7 mmol) in dry DMF (10 mL)

formate

under nitrogen was cooled by an ice-bath. A solution of 4-[(dimethylamino)methyl]-2-
20 methylphenol — commercially available - (1.1 g, 6.7 mmol) in DMF (5 mL) was added

drop-wise over 10 minutes. The mixture was stirred for 30 minutes and then fert-butyl 3-



59 triethylamne and 10% MeOH in EtOAc as eluent. There was obtained 1.44 g
(909 of 9C as a colorless oil. 1H NWMR (500 MHz, CDC13): 8 2.22 (s, 3H),
2.28 (s, 8Hp12m02882. 70 (bm 8H), 3.40 (s, 2H), 3.75-3. 86T(GB202H)51256
3.88-3.98 (m 2H), 4.92-5.02 (m 1H), 6.43 (d, 1H), 7.01 (d, 1H), 7.09 (s,
1H). 59.1- Methyl-4-1-3-nethyl-4-( {1-

R5- phenyl-1, 3, 4- oxadi azol - 2-yl ) car bony?zl1 azetidin- 3-

yl } oxy) benzyl | pi per azi ne A m xture of 9C (200 ng, 0.74 nmol), ethyl

5- pheny1 - oxadiazol. e 2 1 . |
Cob oty L Em et A ANAO) RS fin ERCABSVARS) KR T3 Gombly T DRAIPLY il ©f uene
concent r aéetl. ahd ntik@re Wy lidaerd tb G0 @ dverndglit ané towcobletd t8AThWalhi€ 16 gNnt i 0

db [ dth i d ified b [
S TS ARS8, SIS0 LU 5 BT ) BRI, |,

wat er / acet.i.c:acl.d.( 9. i | | vent was
r enoved g’géaglbﬁgdé‘?%st‘?%@n %ﬁ%ﬁ#ﬁg%g{)@%%% g@é%ﬁdggm‘}' e?t‘ﬁ \Ellvgesrﬁéc}%td Z)?ned 140 ny
(41% sof cQamsatant dheresikide NMRp(EG6d MprepDvBG ) romB8tograbBy (08,2 Ridmas2 CB9 (s,

3H), 2.20-2.45 (b .. 2.54 ., 2H), .4.05-4. 1H),. 4. 49- 154.69
2t|)|) 5. o&@é&%lm@l %géi?mé%ﬁﬁmef&r?m&ﬂ)kg?radﬁréf?%oéﬁ?/f(éﬁg]fozlﬁyh’?e 7. 75 (m éﬂ)

8.07 (d, : | » i £y, 990 0

(5 (4 e T ohe el (% GaR A0V, min Pt Wit RGeS pi per azi
n-1- yl) retdepirhiedemoaoppalR€M dian addeglandetichehdoa wd fl@red throughA pliaset ure of 9C
(0.20 g, 0.74 mm| ), ethyl . . o

5- (4- et ﬁasaﬁ}%%%Oﬁi?%faﬁ%dp@yaﬁaagr&rlg%.Télgfﬂo%mbﬂlaﬂt 6218 @707 ¥4di) and
tol uepe (Forkdsas 'MMMRYsOMMVRITICHAMRYE AVEMRY, 253Q6 ng[z.%szs,%@ﬂ,i.b“?n at
140C for 2 h. The sol vent was renoved by evaporation and the residue was
purified (b2Hr 2p2A04i (ve 2¢hr @it AGr(ap i) oh8 B4R2qmad Hl), (C8 GhllHnb.ex{sng a 25
gr adi ent ifrile in ter/acetic acid (0.2% . Pure fractions were
combi ned I%dﬁgﬁé‘ggkbv%ﬁf(wgﬁfemved by evaporation and then by freeze

?;E,é '12?; ;i%gtgl s 20BE@h 9 j;r&ﬂ( INAQdidRet hfn@@i%arﬁi'ﬁ'e N'V§ El gO?SMg,H)
3.84 (s, 3H) 4.27-4.37 (m 1H),~4-594°80-(m _2H), 4.99-5.17 (m 2H), 6.43
(d, 1H), 7.97-7.17 (m 4H), 8.09|(d, N%PCI+) mz 478 [MrH]', LC
purity: 98% Exanple 11

5(3-(2- Met h(;/l- 4- ((4-met hyl pi perazin-1-y1) rr%t h%ll ) phenoxy) azeti di n- 1-y1) (5- p-
tolyls 1,3, 4- dntganedigt 10Ay1 PreeOrPdrmomel) was dissolved in a 4.0 M solution of HCl in

MeOH (30 mL) and the reaction mixture was stirred at RT overnight. The mixture was

concentrated and the residue was dissolved in water. The aqueous solution was basified to
pH=10 with aqueous NaOH (1.0 M) and then extracted with DCM (4 x 30 mL). The
combined organic phases were filtered through a phase separator and the solvent was

20  removed by evaporation. There was obtained 1.02 g (78%) of 16B as a colorless oil. 'H
NMR (500 MHz, CDCls): 6 2.21 (s, 6H), 2.33 (s, 3H), 3.30 (s, 2H), 3.73-3.84 (m, 2H),
3.85-3.96 (m, 2H), 4.91-5.03 (m, 1H), 6.52 (d, 1H), 6.58 (s, 1H), 7.11 (d, 1H).
16. N, N-dimethyl-1-[3-methyl-4-({1-[(5-phenyl-1.3.4-oxadiazol-2-

vl)carbonyl]azetidin-3-yl}oxvy)phenylmethanamine

25 Intermediate 16B (0.25 g, 1.13 mmol) was mixed with ethyl 5-phenyl-1,3,4-
oxadiazole-2-carboxylate (0.27 g, 1.25 mmol) in a microwave vial, which then was sealed.
The mixture was melted in a preheated oil bath and then stirred at 120 °C for 15 min using
the oil bath. EtOH (0.2 mL) was added to the reaction mixture via a syringe and the
mixture was stirred at 120 °C for another 3 h. To the mixture was added EtOH (5 mL) and

30 the precipitate was stirred at rt for 20 min. The precipitate was filtered, washed with EtOH



o] Using a simlar protocol as described in Exanple 10 enpl oying 9C
(0.20 g, 0.73 mmol) and 6B (0.19 g, 0.82 mml) as starting materials

af f orded W02612¢p0§B8% of!! as a iofoam 1H NVR (500 MHz pCTXRRBI1/058258. 24 (S,
3H), 2.33 (s, 3H), 2.44 (s, 3H) 2.36-2.76 (bm 8H), 3.44 (s, 2H), 4.29-4.37
(m 1H), 4.61-4.80 (m 2H), 5.01-5.18 {(m 2H), 6.44 (d, 1H), 7.03-7.17 (m
2H), 7.33 (d, 2H), 8.05 (d, 2H), M5 (APCI+) nlz 462 [M+H ', LC purity: 96%
Exanpl e 12

15(5- (4 Wit YRRl s S0 A2 Btk eh TRAY ks CIRGBRIEnomet by

phenox one

3- ( 2- met s dedrpyrathnd asrwmtihSHNMleromwMaﬁeCD@meMzgqs ksaRy? a5 €, 3H30 V\D
2012/ 004588PCT/ GB2011/ 051256 61 A nixture of NaH (55-65% di s
oi I, 0.58.3, (12Hbs4R0t-37 (e iy HOUE-ELOMNE). dntled 7Ry Hébﬁ GRad 12 6B %15) by an

2006138567 =004 BD-8 Trmny i Tn Pl a0 (R BRI MR e over 10
m nut es. (Ahejlmmm% [MaST]SLC pedtyf 98%o0ne hour and then tert-butyl 3-

5[ (et hyl_ sul f gnyl ) oxy] azeti di ne-1| - carboxylate (3.2 g, 12.5 mmol) in DV (15
m.) was éﬁﬂéHﬂﬂiﬁe m xt ure mas heated to 80C over night and then cooled to

T Sl R RS R N R

usi ng 10-1754@Eamm1¥ibpl)mnﬁ1mnel uent .
(0]
~ )krN
N N —~~ \
|/\©[o//:/ o /

o—

10 Using a similar protocol as described in Example 16 employing 16B (0.23 g, 1.04
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.28 g, 1.14 mmol)
as starting materials afforded 0.25 g (56%) of 17 as a solid which was crystallised from
ethanol, m.p. 137°C. "H NMR (500 MHz, CDCls): & 2.24 (s, 6H), 2.35 (s, 3H), 3.33 (s,
2H), 3.89 (s, 3H), 4.27-4.37 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.01-5.16 (m,

15 2H), 6.52-6.58 (m, 1H), 6.59-6.63 (m, 1H), 7.02 (d, 2H), 7.17 (d, 1H), 8.10 (d, 2H), MS
(APCI+) m/z 423 [M+H]', LC purity: 94%.
Example 18
(3-(4-((Dimethylamino)methyl)-2-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-

oxadiazol-2-yl)methanone
~
ey
| N
0 04

20

Using a similar protocol as described in Example 16 employing 16B (0.22 g, 1.00
mmol) and 6B (0.26 g, 1.10 mmol) as starting materials afforded 0.21 g (52%) of 18 as a
solid. "H NMR (500 MHz, CDCls): 8 2.25 (s, 6H), 2.35 (s, 3H), 2.45 (s, 3H), 3.35 (s, 2H),



The product was further purified using 0.5% NH3 in MeOH DCM as el uent.
There was ioobtained 2.6 g (75% of 12A as an oil. 1H NWMR (400 MHz, CDC13):
8 1.45 (swo2bi2/0025882 (s, 3H), 2.34-2.49 (m 4H), 3.40 (eCTAH2P11A56%63. 76
(m 4H), 3.94-4.07 (m 2H), 4.23-4.35 (m 2H), 4.79-4.92 (m 1H), 6.38 (d,
1H), 7.03 (d, 1H), 7.11 (s, 1H). 12B. ¢4

4- (4- (Azeti di n-3-yl oxy) - 3- net hyl benzyl ) nor pholine N o0-.-- 15A solution
of 12A (2.6 g, 7.17 mmol) in MeOH (10 nL) was treated with HC1L in MeOH (40

m,SOmXDjﬁr@'r_ en Qi o .. Ty G et was
concent r at e8) “an t%#«g {ggﬁ%é%gl‘fd?@o%gnl 1@\/\2{62?%@@%@ é;{?ﬁ%, sol ution
was washad)wdlis, BH) AT 18 REVH)1D84 (d, Hes 05 (i el M St(he Caguecu) 7aNagE and t hen
aqueous K2C3B. (sat., 20 nL) was added. The two phases were separated and
organi c & ME¥n'Was filtered 20 through a phase separator. The sol vent was
removed ky @sation. There was obtained 1.8 g (96% of 12B as a

col orlesﬂ%&}'{@r% NVR (600 MHz, CDCl13): 8 2.21 (s, 3H), 2.33- 2.48 (m 4H),
3. 38 (s, (24#-Cl3o1ephdnyny 13M-oxddiazdd-27v1)(3-(3métinyl-24pyrrdli8in-B. 96 (m 2H),
4.91- 5.0 1 6,43 .(d, 1 7.01 (d, 1H), 7.09 (s, 1H). 12.4- {4-111-
| 1-5-(4Yi@§%wyg%wlﬁzﬁﬁglﬁt'ky%&? €. 2.yl carbonyllazetidin-3-yl)oxyl -
25 3-net hyl benzyl } norpholine A m xture of 12B (0.18 g, 0.69 nmmol) and

et hyl 5-(4-met hoxyphenyl) - A razol e-]2-cgyboxylate (0.19 g, 0.75
mml ) was heated to 120C{ or] 3 ngmll-t\n. Et hanol (0.1 nlL) was
added and the m xture was rthe t 0 128C/for 30 min. The product

was purified by colum chronmat ography eluting withh DCM and then with 30
MeOH DCM (0. 5-2% . There was obtained 0.23 g (71% 12 as a solid. 1H NWR
(600 WD 2012/ 004588PCT/ GB2011/ 051256

Cl

19A. tert-butyl 3-(2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidine-1-carboxylate

G%Ioﬂi*

10 A mixture of NaH (55-65% disp. in oil, 0.14 g, 3.4 mmol) in dry DMF (10 mL)

under nitrogen was cooled by an ice-bath. A solution of 4-[(dimethylamino)methyl]-2-
methylphenol — see WO 2006136924 - (0.5 g, 2.6 mmol) in DMF (5 mL) was added drop-
wise over 10 minutes. The mixture was stirred for 30 minutes and then fert-butyl 3-
[(methylsulfonyl)oxyJazetidine-1-carboxylate (1.84 g, 7.3 mmol) in DMF (5 mL) was

15 added. The mixture was heated to 80°C over night and then cooled to RT. Water (100 mL)
was added and the mixture was extracted three times with EtOAc (50 mL). The combined
organic phases were filtered through a phase separator and the solvent was removed by
evaporation. The residue was purified by preparative chromatography on a Kromasil C8
column (10 um 250x20 ID mm) using a gradient of 10-50% acetonitrile in water/

20 acetonitrile /formic acid (95/5/0.2), 100 mL/min. Fractions were collected, pooled and
concentrated in vacuo. DCM was added and the solution was filtered through a phase
separator and concentrated by evaporation. There was obtained 0.75 g (82%) of 19A as a
colourless oil. "H NMR (500 MHz, CDCls): & 1.45 (s, 9H), 1.92-2.08 (m, 4H), 2.37 (s,
3H), 3.01-3.20 (m, 4H), 3.91-4.03 (m, 2H), 4.08 (s, 2H), 4.23-4.35 (m, 2H), 4.79-4.91 (m,

25 1H), 6.58 (d, 1H), 6.61 (s, 1H), 7.38 (d, 1H), 8.49 (s, 1H).



62 MHz, CDC13): 8 2.22 (s, 3H), 2.33-2.50 (m 4H), 3.39 (s, 2H 3.60-3.77
(m 4H), 3.86 (s, 3H), 4.26-4.36 (m 1H), 4.57-4.78 (m 2H), 4.99-5.16 (m
2H), 6. 42W0ap12106y5886. 99 (d, 2H), 7.05(d, 1H), 7.12 (s, PHrGERIONDS(ZH 2H),
M5 (APCI+) mlz 465 [M+H]', LC purity: 99% Exanple 13

5(3-(2- Met hyl - 4- (rmrphollnorrethyl)pheng?(y)azetldln 1-y1)(5-p-tolyl-1, 3, 4-0x

adi azol - 2- yl)net hanone o Using a simlar protocol as descri bed in
Exanpl e 12 enpl oying 12B (0.18 g, O. 69 rrm)l) and 6B (0.18 g, 0.75 mml) as
starting ter|I Af £ 3d Q H@ifs @ io solid. 1H NWR (600

MHz, CDC H .39 (s, 2H) 3.64- 3.74 (m
4H) , 427436(m 1H), 4604 501H5 15 (m 2H), 6.43 (d, 1H),
7.06 (d, 1H), 7.13 (s, 1H, @W\‘f d, 2H), M5 (APClI+) mlz 449
[MtH] ', LC purity: 99% Exarrpl e

15(3- (2- Met hy1- 4- (nor phol i nonet hyl ) phenoxy) azet i din-1-y1)(5-phenyl-1, 3, 4- ox
adi azol - 2-yl )inetrhaliand9da (0.75 g, 2.1803nmgl) avas idissdlaed fpr04.0 MisolasoeSHC] bed i n

EX Sﬂglnf/ 1- @ﬁ%@%%@é ﬁ}Beég%t%é 9@? g(g%st '1%%\3[‘106% ?{ghﬁq%ae)mlégﬂwaﬁt. ng 20

r8mt2 eris al( %oﬁ‘éefnﬁﬁgg ‘An@ tl%clreﬁdﬁg w19 cli_lg?golxgeﬂ 1ﬁ%v(a@er5'f’lllé Q}lutgolﬂ M%agﬂigg t(l,VEkDZ[% 16DPC13) :

4.16-4. 3@v1(ma,qums Naaoml @ MDaI(dnxt@H)ed withgaCHl @0k ﬁ(hmlaﬂf he c@nﬂﬁn@i &Qarin  1H),

6.89-7.17 m 3 APCl +) mz
435 [NHl]PthGE(VY eg%ﬁlt?rff&a%%%aé/@%%f%?fi@éé%‘ﬁ@%g)ﬁf%@ggyés Exa%rpl e 15
(5- (4- Chlconapiesty Therk whsbbX@di BFPL 5722%)1&(1313(2% BN dHss 41, 'H NMR (500
(rmor phol i nonet hyl ) phenoxy) azet i di n- nmet hanone
MHz, CDCls): & 1.71-1.83 (m, 4H), 2.33 (s 3H) 2.43-2.55 (m, 4H), 3.52 (s, 2H), 3.73-
10 3.85 (m, 2H), 3.85-3.96 (m, 2H), 4.91-5.03 (m, 1H), 6.52 (d, 1H), 6.57 (s, 1H), 7.17 (d,
1H).

19. 2-(4-Chlorophenyl)-5-({3-[2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxylazetidin-1-

ylicarbonyl)-1.3.4-oxadiazole

Using a similar protocol as described in Example 16 employing 19B (0.20 g, 0.80
15 mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.22 g, 0.88 mmol)
as starting materials afforded 0.21 g (46%) of 19 as a solid. '"H NMR (500 MHz, CDCl): §
1.72-1.84 (m, 4H), 2.35 (s, 3H), 2.43-2.58 (m, 4H), 3.54 (s, 2H), 4.28-4.36 (m, 1H), 4.59-
4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.02-5.16 (m, 2H), 6.55 (d, 1H), 6.60 (s, 1H), 7.23 (d,
1H), 7.52 (d, 2H), 8.11 (d, 2H), MS (APCI+) m/z 453 [M+H]', LC purity: 94%.
20  Example 20
(3-(4-((Dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone



o Cl 5Using a simlar protocol as described in Exanple 12 enpl oying 12B
(0.17 g, 0.65 mml) and et hyl

5- (4- chl owopherpiyssl, 3, 4- oxadi azol e- 2- car boxyl at e (0. 18PgT/GR20M/05m5h) as
starting materials afforded 0.24 g (79% of 15 as a solid. 1FINVR (600 MHz,
CDC13): 8 2.23 (s, 3H), 2.36-2.48 (m , 3.40 (s, 2H) 3.65-3.74 (m 4H),
4.29-4.37 (m 1H), 4.62- 4.78 (m 2H), 5.02-5.16 (m 2H), 6.43 (d, 1H),
7.06 (d, 1H) 7.14 (s 1H) 7.51 (d, 2H), 8.09 lo (d, 2H), M5 (APCI+) nlz
469 [ MtHlyga L )

(3- (44( D|20At G, Bfthé ol e henol
oxadi azol - 2-yl ) net hanone o 1516A
3- (4- ((di met hyl am no) net hyl ) - 2- met_h
formate o HCO2H o A mixture of Na bodisp. inoil, 0.35 g, 8.7 nmol)
indry DVF (10 ni) under nitro vas 600l ed by an ice-bath. A solution
of 4-[ (di net hyl am no) net hyl]-2- 20 rret hyl phe%l - commercially available -
(1.1 9, 6.7 mBa)mixtuOWF 4R Py -MaRiRddad 4588 %.6¢ S"{’ﬁ%mcﬂlp%raﬂ hutes. The

mxture was stirred for 30 mnutes and then tert-but

[ (et hy| slimétbplpmimxlydaechioréier(é2 2, l:‘b?rrbmojl)l latD,CMJ(ZQQm@,), tricthytamihg (i0mbMVF (5
mL) ded d t I gh d t.h led t
R vat er (1000 U BB EO TR LE LR ERRED (s i T
Et OACc ( 5@offions aldeheGOAIRION @6lxture was stirred at rt over night. Water (20 mL) was added

)azetidin-1-yl)(5-phenyl-1, 3, 4-
tert-Butyl

and the solution was concentrated by evaporation. THF (100 mL) and aqueous NaHCO3
(sat., 30 mL) was added and the two phases were separated. NaCl (3-4 g) was added to the
aqueous phase and it was extracted twice with THF (50 mL). The combined solutions were

10 evaporated. EtOAc (150 mL) was added to the residue and the two phases were separated.
The organic phase was dried (Na,SO4) and evaporated to dryness. There was obtained 5.8g
(96%) of 20A as an oil. "H NMR (600 MHz, DMSO-ds): 8 2.08 (s, 6H), 2.21 (s, 3H), 3.19
(s, 2H), 6.49 (d, 1H), 6.54 (s, 1H), 6.92 (d, 1H).

20B. tert-Butyl 3-(4-((dimethylamino)methyl)-3-methylphenoxy)azetidine-1-carboxylate

ALk

A mixture of NaH (55-65% disp. in oil, 1.0 g, 23 mmol) in dry DMF (25 mL) under
nitrogen was cooled by an ice-bath. A solution of 20A (2.9 g, 18 mmol) in DMF (20 mL)

15

was added drop-wise over 10 minutes. The mixture was stirred for one hour and then fert-
butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (5.3 g, 21 mmol) in DMF (15 mL)

20  was added. The mixture was heated to 80°C over night and then cooled to RT. Water (200
mL) was added and the mixture was extracted three times with EtOAc (100 mL). The
combined organic phases were dried (MgSQ4) and the solvent was removed by
evaporation. The residue was purified by column chromatography on SiO, using 5-75%
EtOAc/heptane as eluent. The product was further purified using 0.5% NHj3 in

25 MeOH/DCM as eluent. There was obtained 3.1 g (55%) of 20B as a semi-solid. "H NMR
(600 MHz, CDCls): & 1.44 (s, 9H), 2.21 (s, 6H), 2.32 (s, 3H), 3.29 (s, 2H), 3.93-4.02 (m,
2H), 4.21-4.32 (m, 2H), 4.79-4.89 (m, 1H), 6.48 (d, 1H), 6.55 (s, 1H), 7.12 (d, 1H).



organi ¢ phases were dried through a phase separator and the sol vent was
renmoved by 5 evaporation. The residue was purified by preparative

chr omat ogwephiz/onssa Kronmasil C8 columm (10 i.tm 250x20 PDTMR20ULISNZF6a
gradi ent of 10-50% acetonitrile in water/ acetonitrile /formc acid
(95/5/0.2), 100 mL/min. Fractions wereggol | ected, pooled and concentrated
in vacuo. DCM was added and the solution was filtered through a phase
separator and concentrated by evaporation. There was obtained 1.93 g (91%

of 16A a§£@ qc(ql %ﬁ%l&ﬁ%-gﬂ?kg);é-%ﬁ%%ﬂﬁggﬂ Wdlrr%}éthaﬁa%néS (s, 9H), 2.37

(s, X 92-14. M 2H), #.24-4.35 (m 2H),
481492(m 1H) 6.59 (d, 1H), 6.62 (s, 1H) 7.35 (d, 1H), 8.42 (s, 1H).
16B. 1-(4-(Azetidin-3-yloxy)-3-qeth Inyl) , N-di nret hyl net hanamne N 1
15 nternedi ate 16A (1.9 g, 5.93 | ) d;mjﬁledina40Msolution of
HCL in MeOH (30 nlL) and the reacti on 3y r s stirred at RT overnight.

The m xture was concentrated and the resi d%e was di ssolved in water. The
aqueous sol ut 'If?t@ni’l‘@eﬁat@@ﬁBf(B Q%), bg &Hﬁﬁ%é@&ﬁo%&%%d}?gﬂ rﬁ}l) Shddicppd then
extracted with DCM (4 . The conbi ned organi c phases were filtered
t hrough M¢PHLE 28 é@,afr()amm wamddcteldeTlm)ﬂee@mn mixsurd @vas sk BY oesraggbt. dhcon.

o 57" aniSRESWAE Corgtfarch 3 RE pn B3 1 VB (78 5y iR i) M
3. 85- 3. 96ydsmddedtwhitk s@ﬂtm@g S3adudbuslddlutid. CEQKﬁ(Cbg i), 30embBwhsaddblthnd thell (d,

1H). 16. N, N-di nethyl-1-1-3-nethyl-4-( {1- [(5-phenyl-1, 3, 4-oxadi azol - 2-
yl ) car boryPphases pics wp@tagﬁli}th@%g;pmbwspwmaﬂ%sal@ventz&swrm@prﬁ%bht e 16B

(0.25 g, eba 1#% lT)le }é@fas%zj@%%ﬁﬁw éé‘%?é;g% f%ﬂ%hfsrhyé]o]&ﬂe%s & 'm NMR F6OO

oxadi azole- oxy na mcrowave whi ch

t hen was MHalceldersezm(@ BH§, VBB (sNBHY, 829 [, mpsahemaegnozﬂ) me @@t hen
stirred at 120 Cfor 15 mn using the oil bath. EtOH (0.2 nL) was added to

t he reactifbnt. Prizvﬁt(l;r(@a\lﬂé @S5k ilhged-dhts, tHe M&fdulE)-was stirred at 120 C for
anot her s ‘ u-“n” %t&*dl(aéolrﬁ‘ @a{}go i

stirred at’ F
65 (20 ni) and-mbtﬁmmhleﬁxh}BLNQiuﬁlBthmn)ethdﬁaﬁmw oduct was dr| ed in vacuo. There
was obt ai ned Q. 26 57% of 16 as a solid. 1H NWR (500 13& 8 2 23
(s, 6H), 2.35Ysing %wﬁm lagprgtocokas gasgribegl ip gixample l(ﬁﬁmpﬂpymg 4206%)(041 B 1

4. 71- 4. 790h8h akdhiayPs Agnétﬁ'oz( F) 34&) Q& o125 - deloxdtde (05268 o{§0 middly
RTY ggaél'%y 2 gﬁ'q@glygp xAdia ox¥ldke (026 (€0 middly
15 as starting materlals afforded 0.23 g(74%)of20 as a sohd 'H NMR (600 MHz, CDCl;): &
2.21 (s, 6H), 2.33 (s, 3H), 3.30 (s, 2H), 3.87 (s, 3H), 4.27-4.35 (m, 1H), 4.58-4.66 (m, 1H),

4.69-4.76 (m, 1H), 5.00-5.15 (m, 2H), 6.53 (d, 1H), 6.58 (s, 1H), 7.00 (d, 2H), 7.14 (d,

1H), 8.08 (d, 2H), MS (APCI+) m/z 423 [M+H]", LC purity: 98%.

Example 21
20  (3-(4-((Dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
/\©\ i
~
N NJKKN\
L3 Ty
0 0~

Intermediate 20C (0.16 g, 0.73 mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-
carboxylate (0.17 g, 0.80 mmol) were mixed together in a microwave vial. The vial was
25 scaled and the mixture was then stirred at 120 °C for 2 hours using an oil bath. The mixture

was cooled to room temperature. The product was purified by column chromatography



5 (APCl+) mlz 393 [MtH]', LC purity: 98% Exanple 17

(3-(4-((D net hyl am no) net hyl ) - 2- et hyl phenoxy) azeti di n-1-y1) (5- (4- met hoxyph
enyl) - 1,8040xmeisazol - 2-yl) met hanone o 0- 10Usi ng a siPeitiGB20wesi2560l as
described in Exanple 16 enploying 16B (0.23 g, 1.04 mmol) and et hyl

5- (4- met hoxyphenyl) -1, 3, 4- oxadi azol e- ZZ arboxylate (0.28 g, 1.14 mmol) as
starting materials afforded 0.25 g (56/§ of 17 as a solid which was
crystallised fromethanol, mp. 137C. 1H NMR (500 MHz, CDCl13): 8 2.24 (s,

o1 5%y Mt fortyndo B S By > ¢

6. 59[ 6. Eﬂ%o(vmlt \ikzl'd)rﬁmiSV&:Eb}( dvapai'dhon lﬁndﬁhe(sdml ddt)d reBidaOwagirittaied i EABCI +) nl z
423 [ Mt LC 94% e 18 ) . 1
(3- (4- ((ﬂhﬁ@twp lﬂfeyf& Pre? ﬁm%)znﬁ@fi RYdyRER Ay Halbns eplil mny 13 7% pHNVR1- 1, 3,

d;asg)r(?gleg |nM%< ﬁ@)hga oy| 3%%3{8 g;igsgz%)%%h% )ng(ri: 6@9 3%56

1.10 mT'D|(1)n aH),54 aom mnnaﬂs)u al-s. 1af(mrzelie)d6 4 2dl 191),(658%5 mﬂ) 181 56, aH$0I id. 7 1H

Nl\/R 500 3H), 3.35 ,
( 7449213@2@? TG T S010(0- BT5 315 B Hai 2 2 I K Cmretoth) ) 50905, 17
(m 2H) 19221H) 6.61(s, 1H), 7.18 (d. 1H), 7.34 (d, 2H), 8. 05 (d, 2H),

V5 ( APCI 7 [MH ', LC purity: 95% Exanple 19
(3-(4-((Dimethylamino)methyl)-3-methylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-

oxadiazol-2-yl)methanone

O
QT
N
0 04

Using a similar protocol as described in Example 21 employing 20C (0.16 g, 0.73
mmol) and 6B (0.19 g, 0.80 mmol) as starting materials afforded 0.24 g (83%) of 22 as a
solid. "H NMR (400 MHz, CDCls): § 2.22 (s, 6H), 2.35 (s, 3H), 2.44, (s, 3H), 3.31 (s, 2H),
4.28-4.36 (m, 1H), 4.59-4.68 (m, 1H), 4.70-4.78 (m, 1H), 5.00-5.16 (m, 2H), 6.54 (d, 1H),
15 6.60 (s, 1H), 7.16 (d, 1H), 7.33 (d, 2H), 8.04 (d, 2H), MS (APCI+) m/z 407 [M+H]', LC

10

purity: 98%.

Example 23
1-(4-(4-(1-(5-Phenyl-1,3,4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzyl)piperazin-1-

O QL ey

yvl)ethanone

20



5(5- (4-Cnhl orophenyl)-1, 3, 4- oxadi azol - 2-y1) (3-(2-net hyl - 4- (pyrrolidin-1-

yl met hyl ) phenoxy) azeti di n- 1-yl ) met hanone o CI 19A tert-butyl

3- (2- met hwo-2412(qoy3ssol i di n- 1- yl net hyl ) phenoxy) azet i di ne- PCtazH2oxylsazse o O
10A m xture of NaH (55-65%disp. inoil, 0.14 g, 3.4 mol) in dry DMF (10
m.) under nitrogen was cool ed by an icerbath. A solution of

4- [ (di net hyl am no) met hy1] - 2- net hyl phenol - see WD 2006136924 - (0.5 g, 2.6
mmol) in DM (5 nm) was added drop-wi se over 10 minutes. The m xture was
stirred f,qr 3%3_ oy
[(nethylsu
m.) was 15 added The m xture was heated to 80C nlght and t hen cool ed
to RT. Water (100 nL) was ﬁ%ﬂéﬂw 1 e, m Xt ure xtracted three tines
with EtOAc (50 nmL). The co phas mé%e iltered through a
phase separator and the * evaporation. The residue was
purified by preparative chromatography on a Kromasil C8 colum (10 i.tm
250x20 I'D mm) using a gradient of 10-50% acetonitrile in water/

20acetoni tri | @nhfgicwavaeiall A R5/bPipderazk0-yTeidthyljphbhdlql i0aNa.3vans])

col | ect ed, Eooled and concentrated in vacuo.” DCM was added and the sol ution

was filt spelP SAZYUghlea-PialsE (el adiony devy lezstid @at]-epraxybyfe ev@pot-8t i on.

Th j 7 0 - I

o, - oorh BhICRCL11 et pddferBu R it O T RaChigr RGOS
4H), 3. 9iwa4. h@gted ?’L a ﬁﬁbgowdvé:)@ve([ﬁal 1205 C fek. A3n#huBS. W?iter ZH) 1;nL4 WEDQ addeglJ?angirgnB

251 6. 58

1- ( ZD ( Az &S %}1(519.6@10% W“ﬁ“ﬁi%@ﬂ%@ﬂ% Eﬁ?%(%%b Thg Nombmed O[gKr medi at e
19A (0.7 West C1 MeOH
(20 §r1_) ibgllgsets ﬁvg}ers‘évg%:ﬂtglh)gﬁ m xdt%:ﬁlz S(ngblrb &dﬁhQSMéﬂwglrr&ﬂ?‘%Hw Thlenm xture
was 5concemiaraticend Thacesidue was spawaposatsd aiithsolugrd Tiharewadsarbtaifidte] .S @l(68%0n was
basiﬁ%edo%33gfh 10

23B. 1-(4-(4-(Azetidin-3-yloxy)benzyl)piperazin-1-yl)ethanone
SACWs;
N )

Intermediate 23A (1.5 g, 2.7 mmol) was dissolved in MeOH (20 mL), a 4.0 M

solution of HCI in MeOH (2 mL) was added and the reaction mixture was stirred at RT for
15 one hour. The mixture was concentrated and the residue was co-evaporated with EtOH
several times. The residue was triturated with THF and then DCM (50 mL) and aqueous
K,COs; (5 g disoolved in 5 mL water) were added. After phases were separation, the
organic phase was dried (Na,CO3) and the solvent was removed by evaporation. There
was obtained 0.55 g (71%) of 23B.
20 23, 1-Acetyl-4-[4-({1-[(5-phenyl-1,3.4-oxadiazol-2-yl)carbonyl]azetidin-3-

yltoxy)benzyllpiperazine
23B (0.16 g, 0.53 mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.11

g, 0.50 mmol) were mixed together in a microwave vial together with toluene (3 mL). The
mixture was heated in a microwave oven at 140°C for 30 min. The solvent was removed

25 by evaporation. The product was purified by preparative chromatography on a Kromasil
C8 column eluting with acetonitrile and 0.1 M NH4OAc¢. The combined fractions were

concentrated and the aqueous solution was pH adjusted to pH 9 with 1M NaOH. The



wi th aqueous NaOH (1.0 M and extracted with DCM (4 x 30 nlL). The conbi ned
organi ¢ phases were filtered through a phase separator and the sol vent was
renoved byoeveypousBi on. There was obtained 0.43 g (72% Pofi/GER2B11AS126
colorless oil. ItiNWVR (500 MHz, CDC13): 8 1.71-1.83 (m 4H), 2.33 (s, 3H),
2.43-2.55 (m 4H), 3.52 (s, 2H), 3.73-7403.85 (m 2H), 3.85-3.96 (m 2H),
4.91-5.03 (m 1H), 6.52 (d, 1H), 6.57 (s, 1H), 7.17 (d, 1H). 19.2- 4-Chloro
headi dM 1- | nmeth 1 henox azetidin-1- yl} carbonyl)-1, 3, 4-oxadi azol e Using

asimlar.,. GI i | Qvi 0. , 0.80
Sl ) - nRAg; RSP buRR ARl ERTE M SRORBIG 11 SR L B 9B AR O (0 52
g, 0.88 nubkit ws rsaréd bgcvapberioal Bhead fvas oiedindd 24 ng (196900 f dfe pk8dwds aga sol i d.
1FI NMR (500 NHz, CDC13): 8 1.72-1.84 gm 4I-2|) 2.35 (s 3I—9 2.43-2.58 (m
4H), 3. 540318, HOWYIR @09 MMHzAGDCHY: 0348 (34 359-2.32-847 (my 4HIH)3 314356 (m, 41d).( m

1H), 5.0%-5 F (d,z0] : ) 7 ((F,. o2 (d,
2H), 8. 1%’@4%%2%5%?%&%%)%?3%@%&&] '(4?71L%§%L(eri %132}).3’59 %'%g%mé% le 20
(3- (45 ( (B TEEhYHAT 260HNBH Y40~ R6amannyH D Beisary Y oIS (APE I yid) 62 [M+HEL hoxyph
enyl) - 1, 3,4-oxadjazol -2-yl)met hanone WO 2012/ 004588PCT/ GB2011/ 051256 68
20A.  44( BiGRYTHYI Reno) net hyl ) - 3- met hyl phenol  OH To a mixture of

4- hydr ox = | benzal dehyde (5.0 g, 37 mmol) and di net hyl am ne

hydr ochl e % g, 147 mmol) in DCM (200 nL), triethylamne (10 nm., 5 73
mmol ) wad-@ddead-(Sddviathoxy plaoat)ekydarxaldiadplec:c4rboByJazedidinydnl ) was added in
portions il(gig’the fe,action m xture was stirred at rt over night. Water (20
m) was dd¥PenrDPRErw-deylisthaoieconcent rated by evaporati on. THF (100
m.) and aqueous NaHCO3 (sat., 30 nlL) was add and the two phases were

separated. NaCl (3-4 g) 0 ot he aquepus phase and it was extracted
twice with THE (50 ni). Tﬁi@ﬁa '
Q0

solhﬂ)@ns g 10 evaporated. EtO0Ac
(150 nm.) was added to N wWo p es were separated. The

organi ¢ phase was dri ed||(Na2504) and eaporat ed to\dryness. There was

obtai ned 5.8g (96% of 20A as an oil. 1H NWVR (600 DMSO-d6): 8 2.08 (s,
6H), 2.21 (s, 3H), 3.19 (s, 2H), 6.49 (d, 1H, 6. , 1H), 6.92 (d, 1H).
20B. tert-Butyl 3 -(4-((dinmethylam no)nethyl)-3

- met hyl phenoxy) azeti di ne-1| - car boxyl ate 15 0—

Using a similar protocol as described in Example 23 employing 23B (0.16 g, 0.53
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.50 mmol)
as starting materials afforded 62 mg (24%) of 24 as a foam. 'H NMR (400 MHz, CDCl): §
2.08 (s, 3H), 2.36-2.45 (m, 4H), 3.40-3.51 (m, 4H), 3.57-3.56 (m, 2H), 3.89 (s, 3H), 4.29-

15 4.37 (m, 1H), 4.59-4.69 (m, 1H), 4.70-4.79 (m, 1H), 5.02-5.16 (m, 2H), 6.74 (d, 2H), 7.02
(d, 2H), 7.25 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z 492 [M+H]', LC purity: 99%.
Example 25
1-(4-(4-(1-(5-(4-Chlorophenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
vloxy)benzyl)piperazin-1-yl)ethanone

WO/\Q\O/C/N)%N/\ g

20 Cl

Using a similar protocol as described in Example 23 employing 23B (0.16 g, 0.53
mmol) and ethyl 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.50 mmol)
as starting materials afforded 7 mg (3%) of 25 as a foam. 'H NMR (400 MHz, CDCl): §



A m xture of NaH (55-65%disp. inoil, 1.0 g, 23 mol) in dry DW (25 nlL)
under nitrogen was cooled by an ice-bath. A solution of 20A (2.9 g, 18
nol ) i n WhR0(2204388) was added drop-w se over 10 m nut eCTB20NI0S1256€ Was
stirred for one hour and then tertbutyl

3-[ (net hyl sul fonyl ) oxy] azeti di ne-1-carbpxylate (5.3 g, 21 mmol) in DWVF (15
m.) 20 was added. The m xture was heated to 80C over night and then cool ed
to RT. Water (200 nL) was added and the m xture was extracted three tines
with EtO ST 0 ) G0 r [y 0 and the
sol vent @;95§¢0%{D£EJ9 3 ?(gggp%@l ??gnfﬁgﬁﬁ 4L Q??g? 2‘@ Ea?ﬁle%e by clg%%rm

chr omat ogr&mntay, 261), 50 03. %s(mgﬂ; &6?/:(05129}9;& %, are, 240 e;i Qent7.97he 2ph ddict was
further purlfled using 0.5% NH3 in 25 MeOH DCM as el uent. There was

obt ai ned P81i®:§5¢5509 of 20B as a semi-solid. 1H NMR (600 MHz, CDC13): 8
1.44 (s,;@%#yﬂéggl (s, 6H), 2.32 (s, 3H), 3.29 (s, 2H), 3.93-4.02 (m 2H)
4.21-4.3 , 4.79-4.89 (m 1H), 6.48 (d, 1H), 6.55 (s, 1H), 7.12 (d,
1H). 5V\O(Q—(MIMWWHWMY-MB@I@OXﬁﬁzeHdm 1-yl)(5-phenyl-1,3,4-

1-(4- (Azetlgf é - 2- nethylphenyl) N, N—dlnethylnethananlne

| nt er medi%4f€'2 ?k?% N0Y¢7 mmol) was dissolved in MeOH (10 mL) and HCL in
MeOH (1.25 M 50 nL) was added. The reactiog mxture was stirred at RT

overnight. The 5 m xture was _concentrated, {lhe residue was dissolved in
water (15 nL) and DCNI(lOO W) Y add V&rkﬁ—stlrrlng an aqueous
sol ution of K2CO3 (sat. |nL) and }t two phases were separated
t hrough a phase separator The so veﬁ% was reffoved by evaporation. There
was obtained 1.96 g (92% of 20C as a col orl ess ¢i 1H NMR (600 MHz,
CDC13): 8 2.21 (s, GFD 2.32 (s, 3H), 3.29 (s, .71-3.83 (m 2H),
3.84-3.95 (m 102H), 4.92-5.02 (m 1H), 6.51 (d, , 6.57 (s, 1H), 7.10

4

(d, 1H)

1-5-(4- N@?%bx4 carbonvl | azeti di n- 3-y1) oxyl -

2-met hyl phenyl } -N, N—dlnethylnethananlneF Using a simlar protocol as
described in Exanple 16 enployi ng 20C (.16 g, 0.73 nmol) and et hyl

5- (4- met hoxyphenyl) - 1, 3, 4- oxadi azole- 2 boxyl ate (0.20 g, 0.80 mmol) 1b5as
starting materials afforded 0.23 g|(74" ok 20 as a solid. 1H NWR (600 MHz,
CDC13): 8 2.21 (s, 6H), 2.33 (s, 3H), 3.30 (¥ 2H), 3.87 (s, 3H), 4.27-4. 35

, 4.58+ d,
(51, S5 oty bl 0 oo b,
423 [ M+-H|(8Q milE ﬂmeure Wwoﬁmdtbplae i@1bath and dimethylamine was bubbled through
20( 3-(4- (tlélezﬁlutg) 5 %2’}{16 solutlgrr'l3 ;[)vgg/ stPhem%)f))% ?o egd rglinrllfcels g(olc?ug 5-phenyl-1,3

, 4- oxadi
trlacetoxyborohydrlde (5.4 g, 26 mmol) was added in portions and the reaction mixture

was stirred at rt over night. Water (50 mL) was added to the reaction, the slurry was

15 transferred to a separatory funnel and the aqueous phase was basified to pH=10 with 0.5 M
NaOH. The phases were difficult to separate and thus some MeOH and brine were added.
The aqueous phase was extracted several times with DCM and the combined organic
phases were filtered through a phase separator and the solvent was removed by
evaporation. There was obtained 2.5 g (70%) of 26A as a solid. '"H NMR (500 MHz,

20  CDCls): 8 2.33 (s, 6H), 3.49 (s, 2H), 6.32-6.40 (m, 2H), 7.00-7.07 (m, 1H).

26B. tert-Butyl 3-(4-((dimethylamino)methy])-3-fluorophenoxy)azetidine-1-carboxylate

\Nﬁoﬂio*




I nternediate 20C (0.16 g, 0.73 mml) and ethyl 5-phenyl-1, 3, 4-oxadi azol e- 2-
carboxylate (0.17 g, 0.80 nmmol) were m xed together in a mcrowave vial.
The vi al waxoRiwemBed and the m xture was then stirred aCTAAR0G/B®S62 hour s
using an oil bath. The m xture was cooled to roomtenperature. The product
was purified by colum chromatography )0 2012/ 004588PCT/ GB2011/ 051256 70
eluting with DCM and MeOH (sat urated vmth anmoni a) / DCM (gr adi ent, 0. 5-2%.
The sol vent was renoved by evaporation and the sem solid resi due was

crystall i ne sdl o NELEEE ARppITH o’ 7Espibdin g PO OWE) 23 2,

(s, 3H), uiidéirhl'(rsgen%ﬁs, coéleﬂ&)ylhnf‘i& -baxh. Alsblutlén 6024 AT .05, 5.9 thifjo]) i4.DNAF4. 78 ( m
REIGR TN NN L KRS EY T
22 then tert-butyl 3- [(rnethgl hsulfonyl)o ng!azetldlne 1-car ox¥late 1,63 gi 6.5 rnrnol) in DMF

(3-(4-((D net hyl @m no) ne hyl phenoxy) azet | y1) (5-p-tolyl-1, 3,
4- oxadi dt@hﬂawls)adédzd"l aho [mxtilﬁ: was heated toJ8DHY owversiighit Iaad tlmn@:bokcd Ito RY.

d b 21 | 20C (0.16 73 0 19 g,
0-50 oty s OB s PR e s dabirdted R e b330 3000 0 11
NVR (400 2 ThERSABhed grg%m% hbSos vRIF ﬁlt&e@@n&ig}h égbﬂase gelﬂﬁlator( ahd tﬁé’&olv@hﬁl (s,

2H), 4.28-4.36 (m_ 1H), -4.68 1H), 5.00-5.16 (m
2H) 6. 54Na(sdemqv@d bm%p@@tlprs Thepgsidue, wes I(luilﬁeﬁllh)' preipamzlv@@hroma)tograptwmr( d,

T a- (- (oo Eelumot Wb 250 Rk s i e gt Br R seSHos bnzy B
erazi - 1-watdr) REBANGREfRmic acid (95/5/0.2), 100 mL/min. Fractions were collected, pooled

and concentrated in vacuo. DCM was added and the solution was filtered through a phase

separator and concentrated by evaporation. There was obtained 1.2 g (55%) of 26B as a

solid. "H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 2.58 (s, 6H), 3.90 (s, 2H), 3.95-4.05 (m,

2H), 4.25-4.35 (m, 2H), 4.81-4.92 (m, 1H), 6.45-6.65 (m, 2H), 7.35-7.45 (m, 1H), 8.42 (s,

15 1H).
26C. 1-(4-(Azetidin-3-yloxy)-2-fluorophenyl)-N.N-dimethylmethanamine

Intermediate 26B (1.2 g, 3.7 mmol) was dissolved in a 4.0 M solution of HCl in

MeOH (20 mL) and the reaction mixture was stirred at RT over for four hours. The

20  mixture was concentrated and the residue was dissolved in water. The aqueous solution
was basified to pH=10 with aqueous NaOH (1.0 M) and extracted with DCM (4 x 30 mL).
The combined organic phases were filtered through a phase separator and the solvent was
removed by evaporation. There was obtained 0.71 g (86%) of 26C as a colorless oil. 'H
NMR (500 MHz, CDCls): 6 2.24 (s, 6H), 3.41 (s, 2H), 3.73-3.83 (m, 2H), 3.87-3.97 (m,

25 2H), 4.90-5.02 (m, 1H), 6.41-6.55 (m, 2H), 7.16-7.24 (m, 1H).
26. 1-[2-Fluoro-4-({1-[(5-phenyl-1.3.4-oxadiazol-2-yl)carbonyl]azetidin-3-

v1toxy)phenyl]-N.N-dimethylmethanamine

Using a similar protocol as described in Example 16 employing 26B (0.20 g, 0.90
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.21 g, 0.96 mmol) as starting



20 71 23A. tert-butyl

3-(444- acetyl pi perazi n-1-yl ) nmet hyl ) phenoxy) azeti di ne-1-carboxylate o o In
a m crowawe 20i2al04588- [ (4- acet yl pi perazi n- 1-yl) net hyl | pherolt/GRR00/0F1254. 3
mmol) - see EP 50298 -, tert-butyl

3-[ (et hyl sul fonyl ) oxy] azeti di ne- 1- carp%mélate (2.0 g, 4.0 5 nmmol) and
Cs2CXB (1.5 g, 4.6 nmol ) together with (10 nL) was added. The m xture
was heated in a mcrowave oven at 140C for 60 m nutes. Water (40 nL) was

dded and_th X cted wt The
oo o b OSTARBRREE0 LR TALAEE L G KR 55 e
sol vent \@p, Jem“ps\/eﬂ)byzsenapqmuﬂ@m 61Tk|l€70F(1&>18ﬂH91€4V/\@-31 mne\aapos 82-5d gwhd, h

t ol uene. There was obtained 1.5 &680 100f 23A.
12 (4 ( 4. CRDGh a0 T3y bRy B | (o RHer Ba4-A03.(g1 pER. o Hofde2H). M§ (APCIH)

| nt er medi ) was dissolved in MeOH (20 nlL), a 4.0 M
sqution’@%gﬁééﬁin%wzéamgéyht “was added and the reaction m xture was
stirred @xakiplé @7 15 one hour. The m xture was concentrated and the residue
was co- evaporated W th EtOH several tines. The residue was triturated with
THE and tPréfr( @tme&@dﬂlﬁﬂ)O)EWWAhm\%OMmy)@SﬂyhmlsﬂMSV(éanWOSyme%)r er)
wer e add r eparation, the organic phase was dried
(thCIB)qg%é%%'@agg l'v ﬁwaggﬁPgnoved by evaporation. There was obtai ned
0.55 g (71% of 23B. 2023.1-Acetlyl -4-1-44 bl -R5-phenyl -1, 3
,4-oxadiazol-2-y|)carbonyLL Kdin-3- ylljoxy)b enzyll pip erazine

ey

o—
Using a similar protocol as described in Example 16 employing 26B (0.18 g, 0.79

10 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.22 g, 0.87 mmol)
as starting materials afforded 0.12 g (37%) of 27 as a solid. "H NMR (500 MHz, CDCl): §
2.25 (s, 6H), 3.44 (s, 2H), 3.89 (s, 3H), 4.28-4.36 (m, 1H), 4.60-4.69 (m, 1H), 4.71-4.79
(m, 1H), 5.01-5.17 (m, 2H), 6.47-6.58 (m, 2H), 7.02 (d, 2H), 7.23-7.31 (m, 2H), 8.10 (d,
2H), MS (APCI+) m/z 427 [M+H]", LC purity: 99%.

15 Example 28
(3-(4-((Dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-

oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 16 employing 26B (0.20 g, 0.87
20  mmol) and 6B (0.22 g, 0.96 mmol) as starting materials afforded 0.10 g (29%) of 28 as a
solid. "H NMR (500 MHz, CDCls): § 2.26 (s, 6H), 2.45 (s, 3H), 3.44 (s, 2H), 4.28-4.36 (m,
1H), 4.61-4.69 (m, 1H), 4.72-4.80 (m, 1H), 5.01-5.17 (m, 2H), 6.47-6.58 (m, 2H), 7.22-



23B (0.16 g, 0.53 nmmol) and ethyl 5-phenyl-1, 3, 4- oxadi azol e- 2- car boxyl ate
(0.11 g, 0.50 mml) were m xed together in a mcrowave vial together with

t ol uene (WOrzh)2/009338 ni xt ure was heated in a mcrowave oPem/GER20L4BQs6or 30
m n. The sol vent was renoved 25 by evaporation. The product was purified by
preparative chromat ography on a Kromasktk C8 columm eluting with
acetonitrile and 0.1 M NH40Ac. The conbined fractions were concentrated and
t he agqueous solution was pH adjusted to pH 9 with 1M NaCH The WO

2012/ 004583RCTHLER2011/ i r | Et d the
organi c | aye&[\/%a%’ g%?g?&%g?%@&& %%ﬁbmggﬁmT%mggﬂrIWD@{ d Ig%%u%
evapor at i98f. There was obtained 24 ng (10% of the product as a foam 'H
NVR (400 MHz, CDC13): 8 2.08 (s, 3H), 2.32-2.47 (m 4H), 3.37-3.54 (m 4H),
3.62 (s, Exampla2%q9.4 40 (m 1H), 4.59-4.70 (m 1H), 4.71-4.82 (m 1H),
5.02-5.1 .4.84- : e 1l =1 G7 . 8.16 (d,
21 WS ALk W s fhipe Shin L Bt D rfichon o ARigin A Sprdh

1- (4- 4- (113, 4-ox4diak@t 2 phmptiempdd - 1, 3, 4- oxadi azol e- 2- car bonyBazet i di n- 3-

yl oxy) benzyBpi per azi p-1 - yBet hanone o 100- Using a simlar protocol
as described in Exanple 23 enplfoying 23B (0.16 g, 0.53 mol) and et hyl
5-(4- met hoxm ‘ , 4- adﬁ%gme- 2-carboxylate (0.12 g, 0.50 mmol) as
starting \grgyals rggé(f‘z M% of 24 as a foam 1H NWMR (400 MHz,
CDC13): 8-72. (s, ¥, ~@736-2.4% 4H), 3.40-3.51 (m 4H), 3.57-3.56 (m
2H), 3.89 (s, 3H), 4.29- '54.37 (m , 4.59-4.69 (m 1H), 4.70-4.79 (m

(

1H), 5.02-5.16 (m 2H), 6.74 (d, 2 02 (d, 2H), 7.25 (d, 2H), 8.10 (d,
2H), M5 (APCI+) nmlz 492 [M+H]', LC y: 99% Exanple 25

1-(4-(4-(1-(5-(4-Cnhlorophenyl)-1, 3, 4- oxadi azol e- 2- car bonyl ) azeti di n- 3-
yl oxy) be?2\Bpilp@rfudre-dt methexyhenayl k4 anethylpiperazine

2-Fluoro-4-methoxybenzaldehyde (6.0 g, 39 mmol) was dissolved in

10 dichloroethane (100 mL) and 1-methylpiperazine (4.5 g, 45 mmol) was added and the
solution was stirred at rt for 30 minutes. Sodium triacetoxyborohydride (10 g, 47 mmol)
was added in portions and the reaction mixture was stirred at rt over night. Aqueous
Na,COs; (sat.) was added to the reaction and the phases were separated. The aqueous phase
were extracted twice with DCM and the combined organic phases were filtered through a

15 phase separator and the solvent was removed by evaporation. There was obtained 9.3 g
(100%) of 29A as a brown oil. "H NMR (500 MHz, CDCl5): § 2.28 (s, 3H), 2.30-2.70 (bm,
8H), 3.53 (s, 2H), 3.78 (s, 3H), 6.53-6.71 (m, 2H), 7.17-7.27 (m, 1H).
29B. 3-Fluoro-4-((4-methylpiperazin-1-yl)methyl)phenol

20 29A (3.1 g, 13 mmol) was dissolved in HBr (conc., 25 mL) and the mixture was

refluxed for 5 hours. Solid Na,CO; was added to neutralize the mixture which then was
extracted with EtOAc. The organic phase was dried (MgSQ4) and the solvent was

evaporated to give 0.7 g residue. Solid NaCl was added to the aqueous phase which was



20C Using a simlar protocol as described in Exanple 23 enpl oying
23B (0.16 g, 0.53 mmol) and et hyl

5- (4- chl owophexrpissl, 3, 4- oxadi azol e- 2- car boxyl at e (0. 12PgT/GB260/05m56) as
starting materials afforded 7 ng (3% of 25 as a foam 1H NWR (400 MHz,
CDC13): 8 WD 2012/ 004588PCT/ GBZOll/ 053256 73 1.95 (s, 3H), 2.19-2.36 (m
4H), 3.24-3.41 (m 4H), 3.47 (s, 2H), 4.13-4.25 (m 1H), 4.47- 4.67 (m
2H) 491506(m 2H), 6.62 (d, 2H), 7.13 (d, 2H), 7.40 (d, 2H), 7.97 (d,

(5 (a- LR WE AR TS Oopepicnbeapnesmosypaiet 1o Horob 5 2 bnenyt -1, 3
4- oxadi azmabved- twlﬁ)vrapéﬂaamomegwaﬁﬁi g dfa(lir&wﬁeéﬂnykam mhmmw)rmmom ophenol

g. ch é??)é&éﬁéé’ w;ﬁ%ﬁ’oﬁ%?@%a&?%% b DTt byl TP VerCBOR b
.
e st v Raroiet B FHABA IR TROR 0 1 1ol SRR I #0380 G, 26

mol ) swaHdeleg-6la1 (agrRH)onhes-and (hhth)eactl on mxture was stirred at rt over
ni ght. Water (50 rrL) as added to t he reactlon the slurry was . 15
transf er P@§- t e Bubd Sr(Griduaro-Adl - agdyhphangxy)agetiding-
pH=10 with 0.%,M % The phases were diffi cuIt to separate and thus sone
MeOH and briné& were added. The aqueous phase was extracted several tines
with DCM and the conbi ned organi c phases were fd |l tered through a phase
separator and the sol vent A by evaporjtign. There was obtained 2.5
g (70% of 26A as a solid. [1H VHz, ~ 8 2.33 (s, 6H), 3.49
(s 2H), 6.32-6.40 (m 2H.N ) ( 26B. tert-Butyl
3-(4-((di met hyl am no) net hyl ) - 3- fI uor ophenoxy) azetl di ne- 1- car boxyl at e

A mixture of NaH (55-65% disp. in oil, 0.50 g, 11.5 mmol) in dry DMF (10 mL)

10 under nitrogen was cooled by an ice-bath. A solution of 29B (1.3 g, 5.8 mmol) in DMF
(25 mL) was added drop-wise over 10 minutes. The mixture was stirred for 20 minutes and
then tert-butyl 3-[(methylsulfonyl)oxy]azetidine-1-carboxylate (1.7 g, 6.9 mmol) in DMF
(15 mL) was added. The mixture was heated to 80°C for six days and then cooled to RT.
Water and some aqueous NaOH was added and the mixture was extracted three times with

15 EtOAc. The combined organic solutions were dried (MgSQ4) and evaporated. The residue
was purified by column chromatography on SiO, using 5% triethylamine in EtOAc as
eluent. There was obtained 0.98 g (45%) of 29C as a colorless oil. '"H NMR (500 MHz,
CDCls): 6 1.45 (s, 9H), 2.28 (s, 3H), 2.28-2.72 (bm, 8H), 3.52 (s, 2H), 3.91-4.03 (m, 2H),
4.22-4.33 (m, 2H), 4.76-4.89 (m, 1H), 6.39-6.52 (m, 2H), 7.19-7.28 (m, 1H).

20 29D. 1-(4-(Azetidin-3-yloxy)-2-fluorobenzyl)-4-methylpiperazine

JoneV:

A solution of 29C (0.9 g, 2.4 mmol) in DCM (20 mL) was treated with TFA (10 g,

88 mmol) and stirred at 0°C for 4 h. The reaction mixture was concentrated and the
residue was dissolved in aqueous NaHCOs (sat.). The mixture was extracted three times
25 with DCM and the organic solutions were filtered through a phase separator. The solvent

was removed by evaporation. There was obtained 0.21 g (32%) of 29D as a colorless oil.



WO 2012/ 004588PCT/ GB2011/ 051256 74 A m xture of NaH (55-65%disp. in
oil, 0.3 g, 7.7 mol) in dry DM (10 nlL) under nitrogen was cool ed by an
i ce- bat h.wa2e/a0sisen of 26A (1.0 g, 5.9 nmmol) in DVF (10CrIGB20EDSaxbded
drop-wi se over 10 minutes. The m xture was stirred for 30 m nutes and then
tert-butyl 3-[(methylsul fonyl)oxy]azetgine-1-carboxylate (1.63 g, 6.5
nmmol) in DMV 5 (10 nlL) was added. The mxture was heated to 80C over night
and then cooled to RT. Water (100 nL) was added and the m xture was

Fil tored. BV URGOA Mila P CLFa Ars b 3l e B GEnp faS Teali folyees vere
evapor at l(@lnszegg 29D ge2 MR S! §3.5.08 l(ﬁdnlay 6B PSS ahl V), thrscmm ggrl %ﬂ)jﬁy on a

Kromasi| C8 col %rm (10 i.tm 250x210 | D di entd o] 50%
OO el )

acetonit 29 e il PhERY K1y Jarons)s; 3- 100 ni/min.
Fractions werg;collectad, 198 -Tale R concentrat ed in vacuo. DCM was added
and the sol uti a phase separator and concentrated by
evaporation. Thsrgea yizﬁﬁlaopﬁo&wbeds deserilged(ib F3mefe Hﬁ&l}ﬂsyiﬁgsml)'(lll()l@d\ﬂﬂ? (500
MHz, CDC13) 45 (s, 9H), 2.58 (s, 6H), 3.90 (s, 2H), 3. 4.05 (m 2H),
4. 25- 4. 35111(1%) alzqhythykxgshewléé $ayadiggole-g-catbogylgts (%%ho g 46 n?lnsg ays@singm  1H)

8.42 (s 0

1. (a- (o SETATRS oIS 07 me R PE BN S RO RERY MRSy 8310

| nt er WBdI(@,BGH)Z@BQ-(ZlSOZ(bgL, 8H)73 4876 ZZHWBHSOSM $6thyﬂd) |4r150a4 ZlOGnMleSL(BLi)ZB of HC1
in MeOH (20 _ni) eaction _m X over_for four

hours. TH&: 20). rﬁ @&'ﬁrgé (%%Hbgn%?e?tf;?émemhﬂds%?w@ ﬁ@s@’%hg qga%l%i(@s%ﬁl)v%s in
water. T 0 Jied to pH=10 with aqueous NaCH (1.0 M
and extrggtped W?ESWJ - g nt?aﬁ%qhe conbi ned organi c phases were
filtered Exla@g a phase separ ator and the solvent was renoved by

o T et L G
? 87-3. 9Znétﬂbx,§§.%h'}l) 9-%x§dﬁ201(ﬂyl)ﬁa|é)han@nél 6.55 (m 2H), 7.16-7.24 (m
H. 26 | uof 0- 4 - R5-phenyl-1, 3 , 4-oxadi azol - 2-yl ) car bonyl |

azetidin- 3- JJTS}w%lphl@nyﬂOItocot\Ias\ﬁQScmlmdh Exethlennimploying 29D Usithg G36si i | ar

pr ot ocoI as anpl e Io .i n 6B (0. 0. 90 | }, and
Bt byt o6 gERG ARG YRSk RS aP D el e £ sy i St i)
starting asZtﬁrtﬁ@trﬁétbﬁdt@aﬁﬁﬁd@d@@%@@@%)@f@@@% f@fm 26 as a solid. 1H NMR (500
MHz, CDCl1l3): 8 2.25 (s, 6H), 344F(s 4.29-4.37 (m 1H), 4.61-4.70 (m
1H), 4.72-4.80 (m 1H), 5.02-5.18 (m 2H) 6047-6.57 (m 2H), 7.23-7.31 (m
2H), 7.49-7.63 (m 3H), ?AG , M5 (APQ +)ymz 397 [MtH]', LC purity:
98% 5 Exanple 27 N = >

( 3- (4- ((Di net hyl ani no) net' - 3-
enyl)- 1, 3, 4-oxadi azol - 2-y1) net hanone

N
oxy) & i din-1-y1)(5-(4-nmet hoxyph

O_
"H NMR (500 MHz, MeOD): § 2.27 (s, 3H), 2.20-2.70 (bm, 8H), 3.56 (s, 2H), 3.90 (s,
3H), 4.16-4.27 (m, 1H), 4.63-4.75 (m, 2H), 5.08-5.26 (m, 2H), 6.62-6.77 (m, 2H), 7.12 (d,
20 2H), 7.30-7.40 (m, 1H), 8.08 (d, 2H), MS (APCI+) m/z 482 [M+H]", LC purity: 97%.



Using a simlar protocol as described in Exanple 16 enploying 26B (0.18 g,
0.79 lomol) and ethyl 5-(4-nethoxyphenyl)-1, 3, 4-oxadi azol e-2-car boxyl ate
(0.22 g, WORF12moudsy as starting materials afforded 0. 12PgT(GB2OY1/0512587 as a
solid. 1H NWR (500 MHz, CDC13): 8 2.25 (s, 6H), 3.44 (s, 2H), 3.89 (s, 3H),
4.28-4.36 (m 1H), 4.60-4.69 (m 1H), 71-4.79 (m 1H), 5.01-5.17 (m 2H)
6.47-6.58 (m 2H), 7.02 (d, 2H), 7.23-7.31 (m 2H), 8.10 (d, 2H), M
(APCl +) mz 427 [MtH]', LC purity: 99% 15 Exanple 28

(3-(4- ((qggﬁig 5§n1no)nethyl) 3-fl uorophenoxy) azetidi n-1-y1) (5-p-tolyl-1, 3,

4- oxadi ) met hanone Using a simlar protocol as

descr i bed3-(3+Fhxaiopd-gylboliatip! Ioylniegh Afiih eh0x DA zgidin-18y1) Bphenpl-) ,33Ad 6B (0. 22
g, 0.96 nnDI) as startlng materials afforded 0.10 g (29% of 28 as a solid.

1H NVR ( 908digiol-2-yhmethanoges o6 (s, 6H), 2.45 (s, 3H), 3.44 (s, 2H),
4.28-4.36 (m 1H), 4.61-4.69 (m H), 472480(m1H) 5.01-5.17 (m 2H),
6.47-6.58 (m 2H), 7.22- 76 7.30 (m 2H), .37 (m 2H), 8.05 (d, 2H),

M5 (APCI +) mz 411 [ M+H] NC P y: Ie 29
(3-(3-Fluoro-4-((4-nmethyl Riperaz -y[)éz;rwﬂ ph&noxy) azeti di n-1-y1) (5- phe
nyl 51, 3, 4- oxadi azol - 2- yI)nethanon-
1- (2-fl uoro-4-nmet hoxybenzyl) - 4- nethylplpera2|ne F
2- Fl uor o- 4- met hoxybenzal dehyde (6.0 g, 39 mmol) i ssolved in 10
di chl oroet hane (100 nmL) and 1-nethyl pi perazi ne (4. , 45 mmol ) was added
and the |Utloa ) t|rrfd at rt for 30 mnutes. Sodium
trlacéto§§60 PFeH—T-aHe % 2 88l added in portions and the
reaction m xture was stlrred at rt over nfght. Aqueous Na2CO3 (sat.) was
added to the reaction and the phases werel separated. The aqueous phase were
extracted twice with DCM and t he/colWbi Ngd 1rganic phases were filtered

t was renoved by evaporation.
There was obtained 9.3 g (100% of 29A as”a bBtown oil. 1FI NVR (500 MHz,

6655 71 (i gt solidhunr: fseal e WPbsRHdchfactd. 4, £00 mmibt) i B 35
3- FI uor o-midywaretddyd pymelidia (026 ) 3.6teimpl) piienstrring for 20 min, sodium

triacetoxyborohydride (0.76 g, 3.60 mmol) was added and the reaction mixture was stirred

10 overnight. The mixture was then diluted with DCM and transferred to a separatory funnel.
Water was added, basified to pH 9-10 with a 0.1 M solution of NaOH and extracted 6
times with DCM. The organic layer was dried (phase separator) and concentrated in vacuo.
There was obtained 0.55 g (94%) of 31A as a solid. '"H NMR (500 MHz, CDCls): & 1.85 (s,
4H), 2.70 (s, 4H), 3.60 (s, 2H), 6.25 (m, 2H), 7.00 (m, 1H).

15 31B. tert-Butyl 3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidine-1-carboxylate

@ﬁfloﬂio*

Using a similar protocol as described in Example 29C employing 31A (6.6 g, 33.8

mmol) and tert-butyl 3-(methylsulfonyloxy)azetidine-1-carboxylate (10.2 g, 40.6 mmol) as
starting materials afforded 9.4 g (80%) of 31B as a solid. '"H NMR (500 MHz, CDCl): §

20 1.45(s, 9H), 1.77 (m, 4H), 2.52 (m, 4H), 3.61 (s, 2H), 3.99 (m, 2H), 4.27 (m, 2H), 4.84 (m,
1H), 6.43 (dd, 1H), 6.49 (dd, 1H), 7.27 (t, 1H), MS (APCI+) m/z 351 [M+H]".



FN...""N ",...- OH 2029A (3.1 g, 13 mml) was dissolved in HBr
(conc., 25 rrL) and the m xture was refluxed for 5 hours. Solid Na2CO3 was
added to weunr2zoksse the ni xture which then was extract ed#CHGE0EIGASs The
organi ¢ phase was dried (My504) and the solvent was evaporated to give 0.7
g residue. Solid NaCl was added to theg@queous phase which was WO

2012/ 004588PCT/ GB2011/ 051256 77 further extracted with THF. The organic
phases were conbined and the solvent was renoved by evaporation to give 2.7
g of a bry e was added and the product
crystalli ggg it : bl ained 1.3 g (45% of 29B.
1H NWVR (500 MHz, CDC13): 8 2.48 (s, 3HF 3 00-3.70 (bm 8H), 3.43 (s, 52H),

6.48-6.61 (m 2H) 7.08-7.17 ( tert-Butyl
3- (3-fl uoro- 444- net hyl pi per azi ¢- 1}yl) Y )y@oxy) azeti di ne- 1-
carboxylate A m xture of NaH E\?S;-GSO/ 0.50 g, 11.5 nmmol ) in

dry DVF (10 nL) io under nitrogen was cool et by an ice-bath. A solution of
29B (1.3 g, 5.8 mﬁig)aélﬂul%o(o%él e des¥sedand ¢Qemg Fe%ﬂ/\én%[ﬂ ?Mg%ﬂi)(gumglt es.

The m xture was stirred for 20 mnutes and then tert-b
3- [ ( et hyoSuinfrohyds staxtij ametetidl affordedcap hgx§0%) ef I1C 7s ap 0ib. B N (500 n DVF (15

to R vanbr CRGrEdt  bcsiE e at: Sebiba2tha- Thén il 1PL tpe L AfRct e
three ti RS 1) tdu5]@n EltH;AG 52'(Ilﬂe11qpryb25r*(ep 1@1)9@1@ @m#yﬁl/zoggq W}erdrl ed

(MySO4) and evapor at ed. The re5| due was pur|f| ed by coI um chromat ogr aphy
on Si 02 i ng (598-Fhicae-Hw(parTdnd: IFtethAd)phe prptidi benyleb8 4t ned 0. 98

g (45% of [ Iorlessml 1H NMVR (500 M—Iz CDClS) 8 1.45 (s, 9H),
2.28 (s, éﬂ@z—oifz%@e—%@@@m 8H), 3.52 (s, 2H), 3.91-4.03 (m 2H),
4.22-4.33 (M &g aé‘inﬂl@rﬁro&%o(é@del}bﬂbed@n@&aﬁfﬁzldéﬂlplgﬁhg AAQIN 29 4m 1H) .
2029D. 1-(4-(Azetidin-3-yloxy)-2-fluorobenzyl) nmet hél pi perazine F

A sol gt i Gmm aQ@@hQ’b5*Bh@P§’12 A-arivesligzolar2 pabog vlaterf)l O\ga 8- 48 memeB @s ittSTFA (10
cenggn% %&2\% rlfjieé(E fe5| 62&&;&%14% OTOTQS m&gd&u%ﬁ%ﬁ? §ét8.0)(.s’ The
m xture wWep, 2X0 (2aHe®RB 6N (se2HY, 4BB8(m, 1H), 4.65 (m, 1H), 4.75 (m, 1H), 5.05 (m, 1H),
5.15 (m, 1H), 6.50 (m, 2H), 7.30 (t, 1H), 7.55 (m, 3H), 8.20 (d, 2H), MS (APCI+) m/z 423
[M+H]", LC purity: 95%.
15 Example 32
(3-(3-Fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone
P 0
N N
Gﬁ Jaae
o) 04

Using a similar protocol as described in Example 16 employing 31C (2.10 g, 8.40

O_

20  mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (2.30 g, 9.23 mmol)
as starting materials afforded 2.90 g (76%) of 32 as a solid. '"H NMR (500 MHz, CDCl): §
1.78 (s, 4H), 2.54 (s, 4H), 3.63 (s, 2H), 3.89 (s, 3H), 4.32 (dd, 1H), 4.64 (dd, 1H), 4.74 (dd,
1H), 5.05 (m, 1H), 5.12 (dd, 1H), 6.51 (m, 2H), 7.02 (d, 2H), 7.31 (t, 1H), 8.10 (d, 2H),
MS (APCI+) m/z 453 [M+H]', LC purity: 96%.

25



25 with DCM and the organic solutions were filtered through a phase
separator. The sol vent was renoved by evaporation. There was obtained 0.21
g (32% ovo29D/mgssa colorless oil. 78 1H NVR (500 MHz, PCDGIEP11/B15628 (S,
3H), 2.28-2.68 (bm 8H), 3.52 (s, 2H), 3.69-3.85 (m 2H), 3.85-4.02 (m
2H), 4.88-5.03 (m 1H), 6.36-6.58 (m @), 7.15-7.27 (m 1H).

29. 1-[2-Fluoro-4-({1-[(5-phenyl-1, 3, 4- oxadi azol - 2-yl ) carbonyl ] azeti di n- 3-
yl I oxy) benzyl ] - 4- net hyl pi perazine 5Using a simlar protocol as described

i n Exanpl | oying 29D (0.10 g, 0.36 mml) and et hyl
5- phenyl-wadl azol e- 2-carboxylate (0.10 g, 0.46 nmmol) as starting

mat er i aI 5(3-z@i-f(mldmﬂl)ﬂimﬁg))ﬁ&ﬂﬁ@l)[ﬂnfenagf)mtmhﬂ-déyrl)(s “pHehiRL 8 206Xk allkazol-DVSO- d6) :

8 2.10 (s I—Ql 2.12-2.50 (bm 8H), 3.43 (s, 2H), 4.05-4.16 (m 1H),
4.50-4. 70’1PFﬁ *E'I-‘D“e 5.03-5.23 (m 2H), 6.68-6.84 (m 2H), 7.25-7.37 (m 1H),
7.57-7.75 (m 3H), 8.00-8. 13 (m 2H), M5 100(APCI+) mz 452 [M+H', LC
purity: 97% Exanple 30

(3-(3-Fl uoro-4-04- rrethylplp raz -y N nq?(y)azetldln l-y1) (5-(4-
met hoxypheny1l) - 1, 3, 4- oxadi azol - oneo Using a simlar
protocol as descrl bed in Exanple 10 errpl oyi ng 29 (0.10 g, 0.36 15nmmol) and
et hyl 5-(4-net hoxyphenyl)-1, 3, 4- oxadi azol e- 2-car |ate (0.11 g, 0.43
nol ) as starting materials afforded 52 ng (30% 9 as a foam O- "H
NVR (500 MHz, MeOD): 8 2.27 (s, 3H), 2.20-2.70 (bm 8H), 3.56 (s, 2H), 3.90
(s, 3H), 3§A16'té]rt-2ﬂlt\(1@-(41(|(almeﬂlv@a3nﬁ‘10%etﬁﬂ}mh?eﬁaxv)ézeggln% lz@drﬁ(';ﬁvlegw 6.62-6.77
(m 2H), 12°(d, Z0ZF), /.30-7.40 (m 1IH) . d, VS (APCl +) niz
482 [MtH] ', LC purity: 97% VO 2012/ 004588%%\011/ 051256 79 Exanple 31

(3-(3-FIuoro-4-(pyrro|idin-‘_L\ ) ph di n-1-y1) (5- phenyl1-1, 3,4
- oxadi azol - 2-yl ) met hanone /E/

Using a similar protocol as described in Example 29C employing 4-

((dimethylamino)methyl)phenol (8.4 g, 55.5 mmol) and zert-butyl 3-
(methylsulfonyloxy)azetidine-1-carboxylate (16.8 g, 66.7 mmol) as starting materials

10 afforded 14.8 g (75%) of 33A as an oil. '"H NMR (500 MHz, CDClz): § 1.40 (s, 9H), 2.55
(s, 6H), 3.90 (s, 2H), 4.00 (m, 2H), 4.30 (m, 2H), 4.85 (m, 1H), 6.75 (d, 2H), 7.35 (d, 2H),
MS (APCI+) m/z 307 [M+H]".
33B. 1-(4-(Azetidin-3-yloxy)phenyl)-N,N-dimethylmethanamine

RS Ws;

15 Using a similar protocol as described in Example 29D employing 33A (0.14 g,
0.51 mmol) as starting material afforded 0.10 g (95%) of 33B as an oil. MS (APCI+) m/z
207 [M+H]".
33. (3-(4-((Dimethylamino)methyl)phenoxy)azetidin-1-yl1)(5-phenyl-1.3.4-oxadiazol-2-
yDmethanone

20 Using a similar protocol as described in Example 16 employing 33B (0.10 g, 0.48

mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.53 mmol) as starting
materials afforded 69 mg (38%) of 33 as a solid. '"H NMR (500 MHz, CDCl3): & 2.24 (s,

6H), 3.37 (s, 2H), 4.34 (dd, 1H), 4.65 (dd, 1H), 4.77 (dd, 1H), 5.10 (m, 2H), 6.74 (d, 2H),
7.24 (m, 2H), 7.55 (m, 3H), 8.15 (d, 2H), MS (APCI+) m/z 379 [M+H]', LC purity: 95%.

25



531A. 3-Fluoro-4-(pyrrolidin-21-ylnethyl)phenol F OH To a sol ution of
2-fl uoro-4-hydroxybenzal dehyde (0.42 g, 3.00 mmol) in DCM (15 nlL) was added
pyrrolidiwe20/désg, 3.60 mmol). After stirring for 20 ®CH/GB0U/0IMS6
triacet oxyborohydride (0.76 g, 3.60 mmol) was added and the reaction

m xture was stirred i o overnight. The ggxture was then diluted with DCM and
transferred to a separatory funnel. Water was added, basified to pH 9-10
with a 0.1 Msolution of NaOH and extracted 6 tinmes with DCM The organic

| ayer wa 93 phase separator) and concentrated in vacuo. There was

obt ai ned =5 94% of 31A as a solid. 1H NWR (500 MHz, CDC13): 8 1.85
(s, 4E|) (2-(4;40(111&1etlﬂﬁmnﬁx)gﬁzl(ﬂ)ph@hbxy)ﬁzeiﬂn(-mﬂﬂﬁﬂ(él (el 1(0)phéfyl)-LHL.
tert-But - -fl uoro-

lidin-I -Wﬁ@‘l“ﬁ?}l‘% ﬁHE‘ﬁHS@J‘PQEetl di ne- | -carboxylate F o Using a similar
protocol as described in Exanple 29C enpl oyi ng 31A (6.6 g, 33.8 nmmol) and

tert-butyl 3-(nethylsulfeqyls azeti di ne- -ca’g\boxyl ate (10.2 g, 40.6 mmol)
as starting materials affoided g ( B as a solid. 1H NWR (500
MHz, CDC13): 8 201.45 (s, H), AH) , 6262 (m 4H), 3.61 (s, 2H),

© 1H), 6.49 (dd, 1H),

3.99 (m 2H), 4.27 (m 2H), 84(m 1H), 6.43 \dd,
7.27 (t, 1H), Ms (APCl+) mz 351 [MtH ', 80 3/
1- (4- (Azetidin-3-yloxy)-2-fluorobenzyl)pyrrolid

5 Using a similar protocol as described in Example 16 employing 33B (0.12 g, 0.58
mmol) and ethyl 5-(4-(methylthio)phenyl)-1,3,4-oxadiazole-2-carboxylate — see e.g.
W093/13083 - (0.17 g, 0.64 mmol) as starting materials afforded 81 mg (33%) of 34 as a
solid. "H NMR (500 MHz, CDCls): § 2.22 (s, 6H), 2.53 (s, 3H), 3.36 (s, 2H), 4.32 (dd,
1H), 4.63 (dd, 1H), 4.73 (dd, 1H), 5.09 (m, 2H), 6.72 (d, 2H), 7.23 (d, 2H), 7.33 (d, 2H),

10 8.03 (d, 2H), MS (APCI+) m/z 425 [M+H]', LC purity: 94%.
Example 35
(3-(4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-(trifluoromethyl)phenyl)-

1,3,4-oxadiazol-2-yl)methanone
0
~
aeWray
| N
o) 04

F
F

15 Using a similar protocol as described in Example 16 employing 33B (0.21 g, 0.75
mmol) and ethyl 5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazole-2-carboxylate (0.24 g,
0.84 mmol) as starting materials afforded 150 mg (44%) of 35 as a solid. 'H NMR (500
MHz, CD;0D): 6 2.25 (s, 6H), 3.45 (s, 2H), 4.22 (dd, 1H), 4.69 (m, 2H), 5.17 (m, 2H),
6.86 (d, 2H), 7.29 (d, 2H), 7.92 (d, 2H), 8.33 (d, 2H), MS (APCI+) m/z 447 [M+H]', LC
20 purity: 94%.



Using a simlar protocol as described in Exanple 29D enpl oying 31B (9. 44 g,
26.9 Mol ) as starting material afforded 6.05 g (90% of 31C as an oil. 1H
NVR (500 wbian12/00x883): 8 1.77 (m 4H), 2.52 (m 4H), 3. 8CT(GB202K51258. 77 (m
2H), 3.91 (m 2H), 4.95 (m 1H, 6.45 (m 1H, 6.52 (m 1H, 7.25 (m 1H),
M5 (APCI+) mz 251 [ MtH'

31. (3-(3-Fluoro-4-(pyrrol | di n- 1-yl nmet hy?)phenoxy) azetidin-1-y1)(5-phenyl -
3,4- oxadi azol -2-yl)nethanone Using a simlar protocol as described in
Exanpl e ing 31C (0.11 g, 0.44 lomvol) and et hyl
5-pheny|ingﬂﬁgggadlazole 2-carboxylate (0.10 g, 0.48 mmpl) as starting

mat er i aI 544G eephind)-13,4-éidianfi-23)@94a solid. 1H NVR (500 MHz, CDCl13):
8 1.80 (s 30 (m 1H), 4.65 (n1 1H),
4.75 (m ( @mw@lvslweﬂ!éﬂmsnw)%éldm}5')')6“%3'(%6 2H), 7.30 (t, 1H), 7.55
(m 3H, 8.20 (d, 2H), (APCI+) mz 423 [b%kﬂ LC purity: 95% 15

Exanpl e 32
(3-(3-Fluoro-4- (pyrrolldln m) 0Xx /az‘q;]tldln 1-y1) (5- (4- nmet hoxyph
enyl)- 1,3, 4-oxadi azol - 2-yl ) net g a simlar protocol as
described in Exanmpl e 16 enpl oyi ng 31C (2. 10 g, 840 20MwW1) and et hyl

5- (4- nmet hoxyphenyl) -1, 3, 4- oxadi azol e- 2- car boxyl at 2.30 g, 9.23 mml) as
starting materials afforded 2.90 g (76% of 32 a¥ solid. 1H NWMR (500 MHz,
CDC13): 8 1.78 (s, 4H), 2.54 (s, 4H), 3.63 (s, 3.89 (s, 3H), 4.32 (dd,
1H), 4.64 (dd, 1H) 4.74 (dd, 1H), 5.05 (m 1H), 5.12 (dd, 1H), 6.51 (m
2H), 7.02 (d,

LC purity: osdfthgdlug 3B e i T fEheiPPtH (Jg)mﬂ And'md LT

5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.23 g, 0.92 mmol) was added.

Trimethylaluminum (0.51 mL, 2 M in hexane, 1.0 mmol) was added under nitrogen. The
reaction mixture was stirred at RT overnight. The mixture was cooled in an ice-bath and
carefully quenched with water. The mixture was filtered through celite and washed with

10 water followed by DCM. The filtrates were transferred to a separatory funnel and the
organic layer was separated, dried (phase separator) and evaporated. DMSO (5 mL) and
ethanol (5 mL) were added and the mixture was filtered. The product was purified using
preparative HPLC (gradient: 30-75% acetonitrile over 30 min, 0.2% aqueous ammonium
acetate buffer). The product fractions were pooled and evaporated. DCM was added and

15 the solution was dried (phase separator) and concentrated in vacuo. There was obtained
0.23 g (59%) of 36 as a solid. 'H NMR (500 MHz, CDCls): § 2.29 (s, 6H), 3.44 (s, 2H),
4.34 (dd, 1H), 4.65 (d, 1H), 5.10 (m, 2H), 6.75 (d, 2H), 7.27 (d, 2H), 7.52 (d, 2H), 8.11 (d,
2H), MS (APCI+) m/z 413 [M+H]", LC purity: 93%.
Example 37

20  (5-(4-(Difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-
((dimethylamino)methyl)phenoxy)azetidin-1-yl)methanone

0
~ )K(N
N N =N\
N
|/\©\O/C/ 5 /



Exampl e 33

(3-(4- ((D net hyl am no) net hyl ) phenoxy) azeti di n-1-y1) (5- phenyl - 1, 3, 4- oxadi azo
| -2- yl) woharmoesss 533A. tert-Butyl PCT/GB2011/051256

3- (4- ((di met hyl am no) net hyl ) phenoxy) azeti di ne- 1- carboxyl ate o o Usi ng
a simlar protocol as described in Exag;pl e 29C enpl oyi ng 4-

((di met hyl am no) net hyl ) phenol (8.4 g, 55.5 mml) and tert-butyl 3-

(et hyl sul fonyl oxy) azeti di ne-|-carboxylate (16.8 g, 66.7 mmol) as starting
mat eri al ~i,0 r L . (500 MHz,
cocis) - 74 4 kg giituRoBed ¢/ siEs BB 0- N 00 M0 (i
2H), 4.85 (m 1H), 6.75 (d, 2H), 7.385 (d, 2H), M5 (APCl+) mlz 307 [ MtH] 1.
33B. 1-(4-(Azetidin-3-yl oxy) php):ggl) di met hyl net hanamine N 1 15Using a
simlar protocol as described Tn Ea e 29D enpl oying 33A (0.14 g, 0.51
mol ) as starting material afforded 0.0¥3/g (95% of 33B as an oil. M
(APCl +) mz 207 [ M+H] 1.

33. (3- (44D et hyl am no) net hyl ) phenoxy) az n-1-y1) (5- phenyl - 1, 3, 4- oxadi az
ol -2- yl)methanone 20Using a simlar pr&togol as described in Exanple 16
enpl oying 33B (0.10 g, 0.48 mml) and et hyl

5-phenyl-1, 3, 4- oxadi azol e- 2- car boxyl ate (0. 1§Tg< 0.53 mmol ) as starting
materials afforded 69 ng (38% of 33 as a solidf 1H NVR (500 MHz, CDCl13): 8
2.24 (s, 6H), (.ed, 1H),
228 (51 30 Gidipor ool 9ellleg Dy BRNAH pitb: Tkt 110
(APCI +) rzﬁi-(hﬂﬁ(ﬂ@n[eﬂtd?d]yb,en:tcﬁb paid hygrazids¢3.0 g8P0 mmol) as starting material afforded

s 2.5g(89%) of 37A as a solid. 'H NMR (500 MHz, CDCl): § 1.49 (t, 3H), 4.55 (m, 2H),
6.60 (t, 1H), 7.27 (d, 2H), 8.19 (d, 2H).
37. (5-(4-(Difluoromethoxy)phenyl)-1.3.4-oxadiazol-2-y1)(3-(4-

((dimethylamino)methyl)phenoxy)azetidin-1-yl)methanone

Using a similar protocol as described in Example 36 employing 33B (0.19 g, 0.92
10 mmol) and 37A (0.26 g, 0.92 mmol) as starting materials afforded 62 mg (15%) of 37 as a
solid. "H NMR (500 MHz, CDCls): § 2.27 (s, 6H), 3.44 (s, 2H), 4.35 (dd, 1H), 4.66 (dd,
1H), 4.77 (dd, 1H), 5.10 (m, 2H), 6.62 (t, 1H), 6.75 (d, 2H), 7.28 (m, 4H), 8.19 (d, 2H),
MS (APCI+) m/z 445 [M+H]', LC purity: 94%.
Example 38
15 (3-(4-((Dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3 4-

oxadiazol-2-yl)methanone
o
~
aeWray
| N
0 04

0—
Using a similar protocol as described in Example 16 employing 33B (0.15 g, 0.73
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.18 g, 0.73 mmol)
20  as starting materials afforded 180 mg (61%) of 38 as a solid. '"H NMR (500 MHz,
CD;0D): 6 2.23 (s, 6H), 3.37 (s, 2H), 3.90 (s, 3H), 4.33 (dd, 1H), 4.63 (m, 1H), 4.76 (dd,



Exanpl e 34

(3-(4- ((D nmet hyl am no) net hyl ) phenoxy) azeti di n-1-y1) (5-(4- (net hyl t hi o) phenyl
)-1, 3, 4- weadizwess2- yOnret hanone o 5Using a simlar preCocH20uapsisscri bed

in Exanple 16 enpl oying 33B (0.12 g, 0.58 nmol) and et hyl

5- (4- (et hyl t hi o) phenyl) -1, 3, 4-oxadi azgt e- 2- carboxyl ate - see e.g.

W93/ 13083 - (0.17 g, 0.64 mmol) as starting materials afforded 81 ng (33%
of 34 as a solid. 1H NWMR (500 MHz, CDC13): 8 2.22 (s, 6H), 2.53 (s, 3H),

335 (0 B sad g ptasiiong 158 (o R g (e 30 Mol 29
425 [ MrH409 [MEHIWIIC purit9498%Exanpl e 35

(3-(4-((di et hyl am no) net hyl ) phenoxy) azetidin-1-y1)(5-(4-(trifluoronmethyl)p
henyl) - 5= 1632 di azol -2-yQOret hanone o 15Using a simlar protocol as

descri be mmhﬁ { : I

5-(4- (tl’lq?| uo@‘met ?é‘@h‘@%%@jl@’% (ﬁﬁ(%)(é |h§l;“()) %ﬂcz:lg} mﬁ zg@' gﬁi%lgf J% g, 0.84
nmol ) sas oxhdiatelr2yyhetethanane af f or ded 150 ng (44% of 35 as a solid. 1H NWR
(500 MHz, CD30D): 8 2.25 (s, 6H),F3 45 (s, 2H), 4.22 (dd, 1H), 4.69 (m
2H), 5.17 (m 2H), 6.86 (d, 2H), 29 (d, 2h), 7.92 (d, 2H), 8.33 (d, 2H),
M5 (APCl+) mlz 447 [ MtH ' | ity 949

2012/ 004588PCT/ GB2011/ 051256 83 nmpl e/ 3 //\
(5-(4-Chl orophenyl)-1, 3, 4-oxadi a (3-(%-
((di net hyl am no) net hyl ) phenoxy) azeti di n- 1-yl ) net ne

39A. 1-(4-(azetidin-3-vyloxy)-2.3-difluorophenyl)-N, N-dimethylmethanamine

dihydrochloride
HCl F
~ F
0

10 Using similar protocols as described in Examples 20A, 20B and 20C employing

2,3-difluoro-4-hydroxybenzaldehyde and dimethylamine as starting material afforded 0.67
g (69%) of 39A as a solid. 'H NMR (500 MHz, DMSO-dq): § 2.69 (s, 6H), 4.04 (m, 2H),
4.28 (s, 2H), 4.45 (m, 2H), 5.20 (m, 1H), 6.97 (t, 1H), 7.52 (t, 1H), 9.53 (b, 1H), 9.59 (b,
1H), 11.05 (b, 1H), MS (APCI+) m/z 243 [M+H] .

15 39. (3-(4-((Dimethylamino)methyl)-2.3-difluorophenoxy)azetidin-1-yl)(5-phenyl-

1.3.4-oxadiazol-2-y])methanone

Using a similar protocol as described in Example 36 employing 39A (0.32 g, 1.00
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.24 g, 1.10 mmol) as starting
materials afforded 65 mg (15%) of 39 as a solid. "H NMR (500 MHz, CDCl3): 8227 (s,

20 6H), 3.46 (s, 2H), 4.39 (dd, 1H), 4.65 (dd, 1H), 4.82 (m, 1H), 5.13 (m, 2H), 6.52 (t, 1H),
7.04 (t, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z 415 [M+H]", LC
purity: 89%.



o C 5Internediate 33B (0.19 g, 0.92 nmol) was dissolved in DCM (3 nL) and
then ethyl 5-(4-chlorophenyl)-1, 3, 4-oxadi azol e-2-carboxylate (0.23 g, 0.92
mmol ) waswaddedo4588i net hyl al um num (0.51 nL, 2 Min hexa&o®/,GR2o0/05m3k) was
added under nitrogen. The reaction mxture was stirred at RT overnight. The
m xture was cooled in an ice-bath and garefully quenched with water. The
m xture was filtered through celite and washed with io water followed by
DCM The filtrates were transferred to a separatory funnel and the organic
| ayer wag,Sfi L3 ed, dried (phase separator) and evaporated. DVSO (5 i)
and et han'c}ﬁ%— ) were added and the m xture was filtered. The product was
puri fi ed (B4-i@ipreeipdaminoymeHBI2 Sglifldo phen 30, ALetidac-etyd)(b4(44 | e over 30 mn,
0. 2% aqueous anmoni um acetate huffer). The product fractions were pool ed
and evapdrethewpheayDuladd-odadiazedrayHBRangBe ut i on was dried (phase
separator) and concentrated in wacuo. Therg was obtained 0.23 g (59% of 36
as a solid. 1H NWR (500 I\4—|z 13):- 8 2.29 (s, 6H), 3.44 (s, 2H), 4.34
(dd, 1H), 4.65 (d, 1H), 5. , B INH), 7.27 (d, 2H), 7.52 (d,
2H), 8.11 (d, 2H), Ms (APCl +) 413 H > purity: 93% Exanple 37
20(5-(4-(Di fluoronet hoxy) phenyl)<1, ¥ 4-oxadi 879 - 2-y1) (3-(4-
((di met hyl am no) net hyl ) phenoxy) azeti di n- 1- y1) nepagone 0 84 37A. Ethyl
5- (4- (di fl uoronet hoxy) phenyl) -1, 3, 4- oxadi azol e- ar boxylate o ON\ 0 /N
Using simlar protocols as described in Exanpl eXeX and Exanpl e 6B enpl oyi ng
4-di fl uoronet hoxy benzoic acid hydrazide (2.0 g, 104l ) as starting
mat eri al afforded

5 Using a similar protocol as described in Example 36 employing 39A (0.18 g, 0.57

mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.19 g, 0.77 mmol)
as starting materials afforded 170 mg (69%) of 40 as a solid. '"H NMR (500 MHz, CDCl):
0 2.26 (s, 6H), 3.47 (s, 2H), 3.89 (s, 3H), 4.39 (d, 1H), 4.65 (dd, 1H), 4.81 (m, 1H), 5.13
(m, 2H), 6.51 (t, 1H), 7.02 (m, 3H), 8.09 (d, 2H), MS (APCI+) m/z 445 [M+H]', LC

10 purity: 94%.
Example 41
(3-(4-(Azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-

oxadiazol-2-yl)methanone

saeWrae

15 41A. 1-(4-(Azetidin-3-vloxy)benzyl)azetidine

YA QWi

Using similar protocols as described in Examples 20A, 20B and 20C employing

azetidine and 4-hydroxybenzaldehyde as starting material afforded 0.44 g (39%) of 41A as
an oil. "H NMR (500 MHz, CDCls): § 2.06 (m, 2H), 3.18 (m, 4H), 3.35 (t, 1H), 3.48 (s,
20  2H), 3.66 (t, 1H), 3.8-5.0 (m, 3H), 6.71 (m, 2H), 7.16 (d, 2H).



52.5 g (89% of 37A as a solid. 1H NWMR (500 MHz, CDC13): 8 1.49 (t, 3H),
4.55 (m 2H), 6.60 (t, 1H), 7.27 (d, 2H), 8.19 (d, 2H

37. (5- (4-wOi2b12vmoussaet hoxy) phenyl) - 1, 3, 4- oxadi azol - 2- y1) P8T(GB2011/051256

((di met hyl am no) net hyl ) phenoxy) azeti di n- 1-y1l) met hanone Using a simlar
protocol as described in Exanple 36 enphoying 33B (0.19 g, 0.92 lo nmol)
and 37A (0.26 g, 0.92 mmol ) as starting nmaterials afforded 62 ng (15% of
37 as a solid. 1H NWR (500 MHz, CDC13): 8 2.27 (s, 6H), 3.44 (s, 2H), 4.35
(dd, 1H) ;4. 66 1, 1 JH),. 5. ( 16..62: |

(d, 2H, ,128 . O, 1
94% ExamphdiadB-2-yl)methanone
15(3-(4- ((Di et hyl ami no) net hyl ) phengxy).azeti djn- 1-y1) (5- (4- met hoxyphenyl) -1
, 3, 4- oxadi azMSl%%/@%kahaﬁ%?@{@d@tﬁmwlﬂ&Xan@ A9 %?P%BYIB%‘@&”F%@%} 1 i bed

i n Exanpl £ | 2 Q. : 151

S (4 ot ey oY AR 3 3ot tuzole PR S MR L 0% ol
as st art iangtartirtgenatatials affooied 630 1BOO6RY) 064 ¥4s ol 3B 'ANMRI600 MHZ EDMNR: ( 500

363 (m oags CuBlaaf e 30 ) B ablo G il 2% Gufl v eald o3 7add 2.
Ekgfm I( 21 3%15',) 5.08 (hO114fl 5. 13K, 1M5, 6 APH, vy 62 AD9RD M (d, 2rh & PYLd, BH), MS%
( 3- (4- (( DARET-hyhar2ho)rret hyllQ p@:it3: #%! uor ophenoxy) azet i di n- 1- y1) ( 5- phenyl - 1

, 3, 4- 5oxadi azol - 2-yl ) met hanone 39A.
1-(4-(az§3€—‘&ée—£yl oxy) - 2, 3-di f 1 uor opheny1) - N, N- di net hyl net hanani ne

di hydy,ochQ4i&Rtidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

vaeUrae'

y)methanone

Using a similar protocol as described in Example 36 employing 41A (0.10 g, 0.46
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.12 g, 0.55 mmol) as starting
15 materials afforded 135 mg (75%) of 42 as a solid. "H NMR (500 MHz, CDCls): § 2.08 (m,
2H), 3.20 (t, 4H), 3.51 (s, 2H), 4.33 (d, 1H), 4.65 (dd, 1H), 4.75 (d, 1H), 5.07 (m, 1H), 5.13
(m, 1H), 6.73 (d, 2H), 7.22 (d, 2H), 7.56 (t, 2H), 7.65 (t, 1H), 8.15 (d, 2H), MS (APCI+)
m/z 391 [M+H]", LC purity: 96%.
Example 43
20  (5-(4-(Difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-
3-methylphenoxy)azetidin-1-yl)methanone



ioUsing simlar protocols as described in Exanples 20A, 20B and 20C

enpl oyi ng 2, 3-di fl uor o- 4- hydr oxybenzal dehyde and di net hyl am ne as starting
mat eri al wbforxwass8. 67 g (69% of 39A as a solid. 1H NMRCTEOR20MA5]1256
DVSO-d6): 8 2.69 (s, 6H), 4.04 (m 2H), 4.28 (s, 2H), 4.45 (m 2H), 5.20
(m 1H), 6.97 (t, 1H), 7.52 (t 1H), 9¢®3 (b, 1H), 9.59 (b, 1H), 11.05 (b,
1H), M5 (APCl+) mz 243 [MH .

1539. ( 3- (44(Di et hyl am no) net hyl ) - 2, 3-di f| uor ophenoxy) azeti di n-1-y1) ( 5- phen

|- 1,3, 4- i =2~ I
Yescribed i n- ehannt STUkT RIS yined ip ExRpRAFLFIR L 2R G080 7

5- phenyl -mMm3l) 4nd324i(@30 Igel B9 @&n&l@xyét&r&mg (nﬁhtéﬁhlgaffdrdacozmg)(4%) sf4¥ 4d nQ
materi al s afforded 65 g\?H %(55/% 39 as a solid CDC1 8

2.27 (s, selbH NMRig0p b): 32245, OHIM)2. 364(56%HI éd53 (M%H) 4, 3§;§d<é m 1H§

5.13

(d, 2I(—|)m 1@13@@%&% . F’K%r?ﬁj(g?t(m]@)pﬁrziz?é LRl 6(2% g

(3- (4= (( DirsetdhyHBM2v)dNRRINBL )9-@, BHYIMS aPOphentxy) fveH diLe Iiurml)é(%% (4-

met hoxypheny1) - ‘1‘ 3, 4- oxadi azol - 2- yOret hanone 0- 5Using a simlar protocol

as descr lzampledE, anpl e 36 enpl oyi ng 39A (0.18 g, 0.57 mmol) and et hyl

5- ( 4- met azg) .77 ol

ot et ng e Hitbphedy 1 ESSRAR FuiGRA R RIEb ity g (TETTR00 e,
CDC13) : 8mﬁ:hmh@soxyﬁﬂ)endﬁl-l@l)(mqthﬂﬁ@ne 3 89 (s, 3H), 4.39 (d, 1H), 4.65 (dd,
1H), 4.81 (m 1H), 5.13 (m 2H), 6.51 (t, 1H), 702(m 3H), 8.09 (d, 2H),

M5 (APClI +) m z 445 [ MtH| LC iopurity: 94 Exanpl e 41
(3 (4- (Azetidin-1-yl net hyl\) aze/ttd/ 11)(5 (4- met hoxyphenyl)-1, 3,4
Cl
10 Using a similar protocol as described in Example 36 employing 20C (0.24 g, 1.09

mmol) and 5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carboxylate (0.28 g, 1.11 mmol) as

starting materials afforded 320 mg (69%) of 44 as a solid. '"H NMR (500 MHz, CDCl;): &

2.25 (s, 6H), 2.34 (s, 3H), 3.37 (s, 2H), 4.33 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.05

(m, 1H), 5.12 (m, 1H), 6.55 (dd, 1H), 6.60 (d, 1H), 7.17 (d, 1H), 7.52 (d, 2H), 8.10 (d, 2H),
15 MS (APCI+) m/z 427 [M+H]', LC purity: 97%.

Example 45

(5-Phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-

(trifluoromethyl)phenoxy)azetidin-1-yl)methanone

F F
F 0
N N
C/ /C/N)kﬁ N
0 04



oxadi azol - 2-yl ) met hanone o 0- is41A
1- (4- (Azeti di n- 3-yl oxy) benzyl ) azeti di ne Using simlar protocols as
descri bedwOno2xmamsBes 20A, 20B and 20C enpl oyi ng azet i diPo@/GB2d11/051256
4- hydr oxybenzal dehyde as starting material afforded 0.44 g (39% of 41A as
an oil. 1H NWR (500 MHz, CDC13): 8 2.0gg(m 2H), 3.18 (m 4H), 3.35 (t,
1H), 3.48 (s, 202H), 3.66 (t, 1H), 3.8-5.0 (m 3H), 6.71 (m 2H), 7.16 (d,
2H). WD 2012/ 004588PCT/ GB2011/ 051256 87 41.(3 -(4

(Azeti di - Wl he oxyphenyl)-1 ,3 , 4-
oxadlazoﬁgé'yﬁfﬁi?%%ﬁ%ﬁgﬁog§¥Q9%Eﬁhghﬂh&ﬁMﬁ%ggﬂhﬁégﬁgﬁg as descrlbed in
Exanpl e 36 enpl oying 41A (0.10 g, O0.46
5- (4- met hoxyphenyl) - 1, 3, 4- oxadi azol e- 2-

starting materials afforded 13 30
CDC13): 2.08 (m 2H), 3.19 (t, , 3 S, , 3.89 (s, 3H, 4.32 (d,

1H), 4.64 (dd, 1H), 4.74 (d, 1 0 ~5.11 (m 1H), 6.72 (d, 2H),
7.02 (d, 2H), 7.21 (d, 2H), 8. 10 (d, 2H), M5 (APCl+) mz 421 [MrH 1, LC
purity: 95% E@mg)ﬂlmﬂziﬁprotocols as descrlbed n Exarnples 29A, 29B, 29C and 29D

10( 3- (4- ti.d 1-yl. net tid 1 4- di
222 1) RETRaHE ot LR R oy Dt AR B et ampl 6
36 el ovh Gl A¥rdiled 0 58 g (04§ oMIBA hs %QﬂémeR (500 MHz, CDCLL): 3 1.78 (s,
5-pheny1-1, 3, 4- oxadlazole 2 carboxylate (0.12 g, 55 mol ) as starting 15

mat er i al SHf2.63 (bdHI3H7 iy, L3980 (m.2H)ad.93 (s0lHY.S. (lll-(rml\IlRI)( 660 (dd-id FI)CDCL3) -

8 2.08 t 33d1 4.65 (dd, 1
4.75 (d(%%z(lg) %Hgﬁ%né’ 591%@%5%%9"@6”%& (d( 2H)H)7 22 (d,( 2H),H)7.56
g E; y 2H) , 48. 65 (§@heM1,,3,$ okBdib£bl- 2243 -WBp (AR i) -yh@eth3PL3-[ MrH 1, LC purity:

Aol ) and et hyl
arboxylate (0.13 g, 0.52 mml) 5 as
of 41 @as a solid. 1H NWR (500 MHz,

(trifluoromethyl)phenoxy)azetidin-1-yl)methanone

10 Using a similar protocol as described in Example 16 employing 45A (0.19 g, 0.65
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.15 g, 0.71 mmol) as starting
materials afforded 230 mg (77%) of 45 as a solid. "H NMR (500 MHz, CDCls): § 1.81 (s,
4H), 2.55 (s, 4H), 3.74 (s, 2H), 4.35 (dd, 1H), 4.67 (dd, 1H), 4.78 (dd, 1H), 5.14 (m, 2H),
6.93 (d, 1H), 7.05 (d, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 7.73 (d, 1H), 8.17 (d, 2H), MS

15 (APCI+) m/z 473 [M+H]', LC purity: 97%.

Example 46
(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone

F F
F (e}
J P
0 04

20 Using a similar protocol as described in Example 16 employing 45A (0.18 g, 0.59

O_

mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.16 g, 0.65 mmol)
as starting materials afforded 210 mg (70%) of 46 as a solid. '"H NMR (500 MHz, CDCl:):
0 1.81 (s, 4H), 2.55 (s, 4H), 3.74 (s, 2H), 3.90 (s, 3H), 4.33 (dd, 1H), 4.67 (dd, 1H), 4.76



Exanpl e 43

20(5-(4- (D fl uoronet hoxy) phenyl) -1, 3, 4- oxadi azol - 2-y1) (3-(4- ((di net hyl am no
) met hyl ) -wB-2netdoy3sphenoxy) azet i di n- 1- y1) met hanone WO PCT/GB2011/051256

2012/ 004588PCT/ GB2011/ 051256 88 Using a simlar protocol as described
in Exanple 36 enploying 20C (0.24 g, 1¢§9 mmol) and 37A (0.31 g, 1.09 mmmol)
as starting materials afforded 200 ng (40% of 43 as a solid. 1H NMR (500
MHz, CDC13): 8 2.24 (s, 6H), 2.36 (s, 3H), 3.33 (s, 2H), 4.33 (dd, 1H),

¢85 (IahnSidfnl s, g, 17 G 0 R M Iite ORI, e
[MEH ', @z pOs [NMyH]9T® plckargiloe. 44

(5-(4-Chlorophenyl) -1, 3, 4-oxadi azol - 2-y1) (3- (4- ((di net hyl am no) et hyl ) - 3-
met hyl ph@é&i@@lﬁiti di n- 1-y1) net hanone ioUsing a simlar protocol as

C
descri begzi ﬁgp‘] i s de
5-(4-chl g“? 5%@1@%* f(dglﬁﬁ xz;gl?ﬁ gg‘gftgnggpggl}%&@%egt&go?gﬂgt%néilgoffpm% as
st ar t isng lxb4-exadizole-yPmeddchn®A® ny (69% of 44 as a solid. 1H NVR (500 MHz,
CDC13): 8 2.25 (s, 6H), 2.34 (s,o3H), 3.37 (s, 2H), 4.33 (dd, 1H), 4.65
(dd, 1H), 4.74 (dd, 1H), 5.05 ( 1H), 5.1 (m 1H), 6.55 (dd, 1H), 6.60
(d, 1H), 7.17 (d, 1H), 7.5 ), 8,10 _RH), 15 M5 (APCI+) mz 427
[MeH ', LC purity: 97% Extmpl @N ZN
(5-Phenyl -1, 3, 4- oxadi azol - 2-y1) 3~ (& (pyrrol P - 1-yl met hyl) - 3-
(trifluoronethyl)phenoxy)azetidin-1-yl)nmet hanon 9

O_

47A. 1-(4-(Azetidin-3-vloxy)-2-chlorophenyl)-N.N-dimethylmethanamine

Cl
~
aeWs,
O

Using similar protocols as described in Examples 20A, 20B and 20C employing

10 dimethylamine and 2-chloro-4-hydroxybenzaldehyde as starting material afforded 0.13 g
(10%) of 47A as an oil. '"H NMR (500 MHz, CDCls): 8 2.26 (s, 6H), 3.45 (s, 2H), 3.78 (m,
2H), 3.92 (m, 2H), 4.96 (m, 1H), 6.65 (d, 1H), 6.76 (d, 1H), 7.27 (m, 1H).

47.  (3-(3-Chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-y1)(5-(4-

methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

15 Using a similar protocol as described in Example 16 employing 47A (70 mg, 0.29
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (75 mg, 0.30 mmol)
as starting materials afforded 105 mg (82%) of 47 as a solid. '"H NMR (500 MHz, CDCl):
02.20 (s, 6H), 3.48 (s, 2H), 3.90 (s, 3H), 4.32 (dd, 1H), 4.65 (dd, 1H), 4.74 (dd, 1H), 5.06
(m, 1H), 5.13 (dd, 1H), 6.68 (dd, 1H), 6.80 (d, 1H), 7.02 (d, 2H), 7.35 (d, 1H), 8.10 (d,

20  2H), MS (APCI+) m/z 443 [M+H]', LC purity: 91%.



45A. 1-(4-(Azetidin-3-yloxy)-2-(trifluoronethyl)benzyl)pyrrolidine

Using simlar protocols as described in Exanples 29A, 29B, 29C and 29D
enpl oyi ngwpyeoralossssne and 4- met hoxy-2-(trifl uoromet hyl) pemzxa2datnsdse as
starting 5 materials afforded 0.58 g (20% of 45A as an oil. 1H NWR (500
MHz, CDC13): 8 1.78 (s, 4H), 2.53 (d, 4H), 3.71 (s, 2H), 3.80 (m 2H), 3.93
(m 2H), 5.01 (m 1H), 6.87 (dd, 1H), 7.00 (d, 1H), 7.64 (d, 1H, M

(APCl +) mz 301 [ M+H] 1.

45. 0- Phenyls 848" oxadi azol - 2-y1) (3-(4-(pyrrolidin-1-yl met hyl)- 3-

ftrifl uormgh'ry'l—gphenoxy) azetidin-I-yl)methanone ioUsing a simlar

pr ot ocol (3g3-dddero-H¢@imothykatinopmdthybphéosyngyeti@ih-(-91){Bphenyd-1684-mol ) and
et hyl 5-phenyl-1. 3, 4-oxadi azol e-2-carboxylate (0.15 g, 0.71 mmol ) as

start i ng o¥adiazeld-¥Dmethaneng 230 ny (77% of 45 as a solid. 1H NVR (500 M-z,
CDC13): 8 1.81 (s, 4H), 2.55 (s, d4H), 3.74 (s, 2H), 4.35 (dd, 1H), 4.67
(dd, 1H), 4.78 (dd, 1H), Q14 (mJ2H), 6.93|(d, 1H), 7.05 (d, 1H), 7.54 (t,
2H), 7.60 (t, 1H), 7.73 (d;'N1 L7 ( ’N%VMS 15 (APCI +) mz 473
[MHH 1, LC purity: 97% Exanpl el &l OZ/F\\/ Va

(5-(4- Met hoxyphenyl) - 1, 3, 4- oxadi azol - -yl)(3-(3 =(pyrrolidin-1-ylnmethyl)-3-
(trifluoronethyl)phenoxy)azetidi n-1-yl)nmethanone 0- 20Using a simlar
protocol as described in Exanple 16 enpl oying 4 » 18 g, 0.59 mmol ) and
et hyl 5-(4-nmet hoxyphenyl)-1, 3, 4- oxadi azol e- 2- car | ate (0.16 g, 0.65

T 2 LR N I T 8, 50 Bt
4. 33 (dd.mrhél) and eyl §-BHenyl )3, 4-BxdBazo W 2008k PAATGB Rl 0GB A3 idaf90
materials afforded 70 mg (58%) of 48 as a solid. "H NMR (500 MHz, CDCl3): & 2.20 (s,
6H), 3.41 (s, 2H), 4.25 (dd, 1H), 4.59 (dd, 1H), 4.70 (dd, 1H), 4.99 (m, 1H), 5.07 (dd, 1H),
6.62 (dd, 1H), 6.74 (d, 1H), 7.28 (d, 1H), 7.47 (t, 2H), 7.52 (t, 1H), 8.10 (d, 2H), MS
10 (APCI+) m/z 413 [M+H]', LC purity: 95%.

Example 49
(3-(3-Chloro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

/Qﬁflﬂk(

15

49A. 1-(4-(Azetidin-3-vloxy)-2-chlorobenzyl)-4-methylpiperazine

JoneV:

Using similar protocols as described in Examples 20A, 20B and 20C employing 1-

methylpiperazine and 2-chloro-4-hydroxybenzaldehyde as starting material afforded 0.32 g
20 (32%) of 49A as an oil. "H NMR (500 MHz, CDCls): § 2.29 (s, 3H), 2.3-2.7 (m, 8H), 3.55



(dd, 1H), 5.12 (m 2H), 6.92 (d, 1H), 7.03 (m 3H), 7.73 (d, 1H), 8.10 (d,
2H), M5 (APClI+) mlz 503 [MtH| 1, LC purity: 97% Exanpl e 47

(3- (3- Chiwoaerr/aogss8 et hyl am no) met hyl ) phenoxy) azet i di n- PCYGR2811(0412858t hoxyph
enyl) - 51, 3, 4- oxadi azol - 2-yl ) net hanone 47A.

1- (4- (Azeti di n-3-yl oxy) - 2- chl or opheny1), N, N- di met hyl net hanam ne CI  Using
simlar protocols as described in Exa 7fes 20A, 20B and 20C enpl oyi ng

i odi met hyl am ne and 2-chl or o- 4- hydroxybenzal dehyde as starting nmateri al

o) 5. abpdD 97 W 2uEh A6, B gl g Tt (i 4 70

6.76 (d, MSNAPTIQ Mg ane MH]Z? (3
-(3-Chl org-4- g | thyl)pher}oxyaeﬁtldln 1y1) 5-

met hoxypﬁgnyl : & Y : Aol € prot ocol
as descrifeghiin I3Q,r Jy@dﬁ%@l‘? DA uAAbd 70 g, 0.29 rrrml) and et hyl
5- (4- nmet hOXyp ny -oxadl a e- 2- car boxylate (75 ng, 0.30 mmol) as

startisng mat elisaigsa a’hﬁkar pietbcdD&s dtgcr@l&?l%l Eaﬁmplk Iscrapleyihg HIALEQ. NYF.{ 500 M—Iz,

Caa- Ly mgoBand iy Phlg-meitgudRam Oiks 4 sadet Qg g i 6l gt ool oo

d, 1 0 o 443
El\/HrH] A lf‘%s%ﬁtﬁgﬁliatgﬁ%af?fm%@d201%@/4)50%%%# %%2%1&1/2%%452 6 g\fﬁa%ﬁn%%ﬁs

(3- (3- Chi2aiSofs ABHY, Ai3nR il 8. Baj(ntet 2HY), PRy M@t(dcdillfﬁi)l4§1ﬂ<51blhe4ﬁ4 1,3,4

Examl o 180N 65 i APR Ad gDk 85 Tl RLELTRG 707 BT '

5- phepy! -111)33 do px @ 9%@'(@?%1 /g‘ﬁzw tpvmﬂ(*mc Brity998% ol ) as starting
materials afforded 70 ng (58% of 48 as a solid.” 1H NMR (500 MHz, CDC13): 8

2.20 (s, BExamplg>81 ( S, 2H), 4.25 (dd 1H), 459 (dd, 1H), 4.70 (dd lH)
£7l Zg E{n, (%'Rg-:c@(?lg% E E&'};'Qplger %%%ﬁglnglenoxy)gzétl& H)l-yl;(S peheﬂl

1,3,4-oxadiazol- 2-yl)methan0ne
cl o
(\N/\@ /C/NJKKN\N
/N\) o 04

15 Using a similar protocol as described in Example 16 employing 49A (0.14 g, 0.47
mmol) and ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (0.15 g, 0.69 mmol) as starting
materials afforded 70 mg (31%) of 50 as a solid. '"H NMR (500 MHz, DMSO-dq): & 2.13
(s, 3H), 2.3-2.5 (m, 8H), 3.45 (s, 2H), 4.09 (dd, 1H), 4.53 (dd, 1H), 4.62 (dd, 1H), 5.09 (m,
1H), 5.17 (m, 1H), 6.88 (dd, 1H), 6.97 (d, 1H), 7.37 (d, 1H), 7.62 (t, 2H), 7.68 (t, 1H), 8.05

20  (d, 2H), MS (APCI+) m/z 468 [M+H]", LC purity: 98%.



lo (APCI+) mz 413 [M+H] 1, LC purity: 95% Exanple 49
(3-(3-Chloro-4-((4-nmet hyl pi perazi n-1-yl ) net hyl ) phenoxy) azeti di n-1-y1) (5-(4-
met hoxyphwoya)2/4B34- oxadi azol - 2- yOnet hanone 0- 15 49APCT/GB2011/051256

1- (4- (Azeti di n-3-yl oxy) - 2-chl orobenzyl) - 4- net hyl pi perazi ne Cl

Using simlar protocols as described ig Exanples 20A, 20B and 20C enpl oyi ng
1- net hyl pi perazi ne and 2-chl or o- 4- hydr oxybenzal dehyde as starting materi al
afforded 0.32 g 20(32% of 49A as an oil. 1H NMR (500 MHz, CDCl13): 8 2.29
(s, 3H, g(m 8H), 3.55 92 (s, 2H), 3.78 (m 2H), 3.92 (m 2H),

4.96 (m 4 (d, 1H), 6.74 (d, 1H, 7.31 (m 1H, M (APCI+) nmlz 296
[ MtH] 1. 49—(mmﬁufbremhtmwpmwmmmthmmyl)@-m-«ﬂmmmhmmm)«az
etidin- Ipy (4- nethoxiphenyl -1, 3, 4- oxadi azol - 2-y1) met hanone 5Usi ng
asimla %‘I‘Qﬂ"BE%‘FOXé@aT&BQE‘r QH‘qﬂi’la‘BE‘&rrpl e 16 enploying 49A (2.7 g, 9.1
mol ) and ethyl 5-(4-nethoxyphenyl)-1, 3, 4-oxadi azol e-2-carboxylate (2.5 g,

10.0 mmol ) as starting terial 3 afforded p.9 g (64% of 49 as a solid. 1H
H) , ﬁ}ﬂzjiﬂgnl 8H), 3.56 (s, 2H), 3.88

NMR (500 MHz, CDC13): 8 2ZN28
(s, 3H), 4.32 (dd, 1H), 4l63 (gd 1 74 (dgN 1H), 5.05 (m 1H), 5.11
(m 1H), 6.67 (dd, 1H), 6.78 (d7 1H, 7.02 ( \2H), 7.39 (d, lolH), 8.09
(d, 2H), M5 (APCI+) niz 498 [ M+H] 1, LC purlty Exanpl e 50

(3-(3-Chl oro-4-((4-nethyl pi perazi n-1-yl) net hyl oxy)azetidin-1-y1l) (5-phe
nyl 1, 3, 4- oxadi azol - 2-yl ) met hanone 15Using a si ar protocol as described
in Exanple 16 enpl oying 49A (0.14 g, O0.47 0

0

F

5 Using a similar protocol as described in Example 16 employing 26C (0.15 g, 0.65
mmol) and 37A (0.20 g, 0.71 mmol) as starting materials afforded 35 mg (12%) of S1 as a
solid. "H NMR (500 MHz, CDCls): § 2.25 (s, 6H), 3.43 (s, 2H), 4.33 (dd, 1H), 4.65 (dd,
1H), 4.74 (dd, 1H), 5.06 (m, 1H), 5.13 (m, 1H), 6.51 (m, 2H), 7.27 (m, 3H), 8.17 (d, 2H),
MS (APCI+) m/z 463 [M+H]', LC purity: 95%.

10 Example 52
(3-(3-Methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

O/ o
N N
GA@D& \
o 04

52A. 4-Hydroxy-2-methoxy-3-methylbenzaldehyde

O O/

s OH
2-Methoxy-3-methyl-4-(tetrahydro-2 H-pyran-2-yloxy)benzaldehyde — for
preparation see e.g. Journal of Medicinal Chemistry , 41, 4819-4832 (1998) —(2.10 g, 8.4
mmol) was dissolved in ethanol (40 mL) and then HCI (2M, 40 mL) was added. After 20

minutes the solution was concentrated under reduced pressure. The aqueous residue was



mmol ) and et hyl 5-phenyl-1, 3, 4-oxadi azol e-2-carboxyl ate (0.15 g, 0.69 nmol)
as starting materials afforded 70 ng (31% of 50 as a solid. 1H NWR (500
MHz, DMVSWO@p12/®438813 (s, 3H), 2.3-2.5 (m 8H), 3.45 (spPCIHB20d/BGR56dd,
1H), 4.53 (dd, 1H), 4.62 (dd, 1H), 5.09 (m 1H), 5.17 (m 1H), 6.88 (dd,
1H), 6.97 (d, 1H, 7.37 (d, 1H), 7.62 {4, 2H), 7.68 (t, 1H, 8.05 20 (d,
2H), M5 (APCl+) mlz 468 [MrH 1, LC purity: 98% 93 Exanple 51

(5-(4-(Difl uoronet hoxy) pheny1) - 1, 3, 4- oxadi azol - 2-y1) (3- (4- ((di net hyl am no) m
et hyl) M&! otocol
as descrléIr QQQ?QQFXQqéE%th%c%n é&?%ﬂﬁgﬁm“§§%%§9 %{%ﬁgﬁ A (0.20
g, 0.71 mm@maSn staadticd gvaralef Oahsl ﬂa%fs@ll’véﬁdxzﬁ&eﬂﬂigve(cﬂlzf/évapbraﬁgré a&eﬁb solid.
1H NWVR (500, VHz 6H), 3.43 1 4. 65
(dd, 1H) prqﬁuthemyasﬁﬂlbwn@qg@?% et}_l BLe RS auqu) lF%g (%Q_LA) 9,{ 522“)15 a7 .27 (m
30+ 8- 1%ofid mAlhr ($B0 MFIE DB f@?(d"ﬂﬁihﬁg (&SHYH Y, 1?1§°/~?.4é81 gl e

(3 (3'5'\/Etle)§}(SZI‘I‘IT)Et hyI 4- (pyrrolidin-1-yl methyl)phenoxy)azetidin-1-y1)(5-(4
- met hoxy henyl -1, 3, 2 yl) et hanone oo . 0- 52A.

4- Hydr oxy* ; rRioxplermathoxycdmethylbegaylinyaiolig ce with Et0Ac and
t he conbi ned organl c solutions were washed with br| ne. The solution was

dri ed over Na2SO4 and the sol vent was renoved by evaporati on. The product
was washed with petrol eunt et her T e Mas -obtained 1.0 g (72% of 52A as a
solid. 1H NVR (500 MHz, CDC13){ 8)'2.0F BEE/NS 78 (s 3H), 6.74 (d, 1H),
7.49 (d, 1H), 510.05 (s 1H) .

1- (4- (Azetidin-3-yl oxy) - 2- et hoxy 3- et hyl benzyl )pyrrolidine

Using similar protocols as described in Examples 31A, 31B and 31C employing
pyrrolidine and 52A as starting materials afforded 0.25 g (30%) of 52B as an oil. 'H NMR
10 (500 MHz, CDCls): 6 1.75 (s, 4H), 2.16 (s, 3H), 2.51 (s, 4H), 3.70 (s, 2H), 3.74 (s, 3H),
3.79 (m, 2H), 3.91 (m, 2H), 4.97 (m, 1H), 6.29 (d, 1H), 7.11 (d, 1H), MS (APCI+) m/z 277
[M+H]".
52.  (3-(3-Methoxy-2-methyl-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-

AL

methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

15 Using a similar protocol as described in Example 16 employing 52B (0.25 g, 0.90
mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate (0.34 g, 1.36 mmol)
as starting materials afforded 160 mg (37%) of 52 as a solid. '"H NMR (500 MHz, CDCl:):
0 1.77 (s, 4H), 2.19 (s, 3H), 2.52 (s, 4H), 3.60 (s, 2H), 3.76 (s, 3H), 3.89 (s, 3H), 4.35 (dd,
1H), 4.66 (dd, 1H), 4.75 (dd, 1H), 5.07 (m, 1H), 5.13 (dd, 1H), 6.29 (d, 1H), 7.02 (d, 2H),

20  7.17(d, 1H), 8.10 (d, 2H), MS (APCI+) m/z 479 [M+H]', LC purity: 95%.

Example S3
(3-(3-Methyl-4-((methylamino)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone

IZ/
<
\Z v



o] Using simlar protocols as described in Exanples 31A, 31B and

31C enpl oying pyrrolidine and 52A as starting materials afforded 0.25 ¢
(30% of woBom#oadssoi | . 1H NVR i o(500 MHz, CDC13): 8 1. PET(GB20UH51258. 16 (S,

3H), 2.51 (s, 4H), 3.70 (s, 2H), 3.74 (s, 3H), 3.79 (m 2H), 3.91 (m 2H)

4.97 (m 1H), 6.29 (d, 1H), 7.11 (d, 14, M5 (APCI+) mz 277 [MrH'. 52.f3

-(3 -Methoxy-2-nethyl-4-(pyrrolidin-I-ylnmethyl)phenoxy)azetidin-1-y1)(5
-(4- et hoxyphenyl) 1, 3, 4- oxadi azol - 2-y1) met hanone 15Using a sinilar

pr ot ocol 0.90 mmol ) and
et hyl 5- X T -] T .34 g, 1.36
nmol ) as starting materlals afforded 0 ng (37% of 52 as a solid. 1H NWMR
(500 MHz, CDC13): 8 1.77 (s, 4H), S NSH) 2.52 (s, 4H), 3.60 (s, 2H),
3.76 (s, 3H), 3.89 (s, 3H, 4.35 d 1 4. 66 (dd, 1H), 4.75 (dd, 1H),
5.07 (m 1H), 5.13 (dd, 1H), 6.3 , 1 ,/7 02 (d, 2H), 207.17 (d, 1H),

8.10 (d, 2H), M5 (APCI+) mz 479 [M+H]', LQ\purity: 95% Exanple 53
(3-(3-Met hyl - 4- ( (et hyl am no) net hyl ) phenox

ti di n- 1-y1) (5- phenyl - 1, 3, 4-
oxadi azol - 2- yOnet hanone 95 53A

(3- Hydroxyazeti di n-1-y1) (5- phenvl-1, 3, 4- oxadi azol - 2-y1) net hanone
To a cl ear sollutd dearcblutibhpl cthybhehyrld-1, 334-4xa1ﬁazdﬂea2{ah1é>02ylaar(bdﬁ)gl &g (0.40

9n"r0|1) ?3 A%{) tnli gwdnrlgthgr\l%tl IE? Q]?J) vxga% aH}fgd sodtuns gga%gdes(?glnygr,no%amm 08 g solution 0.37
s of 3-hydroxyazetidine hydrochloride (0.45 g, 2.84 mmol) and triethylamine (0.40 mL, 2.84
mmol) in methanol (5SmL) was added at ambient temperature. After stirring for 20 min

water (20 mL) and dichloromethane (30 mL) were added. The layers were separated and
the aqueous phase was extracted twice with dichloromethane (30 mL). The combined
organic layers were evaporated. The crude product was then treated with toluene (5 mL),
10 filtered, washed with toluene (5 mL) and dried in vacuo. There was obtained 0.40 g (90%)
of 53A as a solid. "H NMR (400 MHz, DMSO-ds): & 3.84 (dd, 1H), 4.31 (m, 2H), 4.56 (m,

1H), 4.79 (dd, 1H), 5.87 (d, 1H), 7.64 (m, 3H), 8.05 (d, 2H), MS (APCI+) m/z 246

[M+H]".
53B. 1-(5-Phenvyl-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yl methanesulfonate
0
) < /C/NJKK/N\N
9% 04

15
A suspension of 53A (2.00 g, 8.16 mmol) in dichloromethane (200 mL) was cooled

in an ice-bath. Triethylamine (1.58 mL, 11.42 mmol) was added followed by methane-
sulfonyl chloride (0.85 mL, 11.01 mmol). After the addition, the cooling bath was
removed. The mixture was stirred overnight and then transferred to a separatory funnel.

20  The mixture was washed with water and then with aqueous NaHCQOs3. The organic solution
was dried (phase separator) and evaporated. There was obtained 2.58 g (98%) of 53B as a
solid. "H NMR (500 MHz, CDCls): § 3.13 (s, 3H), 4.43 (dd, 1H), 4.64 (dd, 1H), 4.87 (dd,
1H), 5.12 (dd, 1H), 5.40 (m, 1H), 7.54 (t, 2H), 7.59 (t, 1H), 8.15 (d, 2H), MS (APCI+) m/z
324 [M+H]".



50f 3-hydroxyazetidine hydrochloride (0.45 g, 2.84 mmol) and triethyl am ne
(0.40 mL, 2.84 mmol) in nmethanol (5nm) was added at anbi ent tenperature.
After stiwoizor/foesss20 min water (20 nL) and di chl or onet re@ma&ER280/051L)56 Wer e
added. The | ayers were separated and the aqueous phase was extracted tw ce
wi th dichloromethane (30 ni). The conbpyped organic |ayers were evaporated.
The crude product was then treated with toluene (5 nm.), iofiltered, washed
with toluene (5 nmL) and dried in vacuo. There was obtained 0.40 g (90% of
53A as a i d. NGO, .

4.56 (m ), 4. T+
(APCI +) mloxystazilidtide. 53B.
1- (5- Phenvl-1, 3, 4- oxadi azol ez 2- car bonyl ) azeti di n- 3-yl met hanesul fonate o 15
A suspension of 53A (2.00 g,[|8.16 nmol) in®di chl oronet hane (200 nL) was
cooled in an ice-bath. Trigtiwylam n11.42 mol) was added
fol | owed by net hanesul f onyl 7 WL.01 nmol). After the
addition, the cooling bath was Re d. ure was stirred overni ght
and then transferred to a separatory funnel. 20 m xture was washed with
wat er and then with aqueous NaHCO3. The organi c tion was dried (phase
separator) and evaporated. There was obtai ned 2) g (98% of 53B as a
solid. 1H NWR (500 MHz, CDC13): 8 3.13 (s, 3H), 4.43 (dd, 1H), 4.64 (dd,
1H), 4.87 (dd,Tolfpolutbnli¥ of dehydiddy;2-methyl{enzald¢hlyde 70.54 g( .79 Bidql) andbBR t ,

o 5 B b8 6 Rh sl WEDBIE g B akier hitfortn was added Cs,CO4 (024 ¢, 0.74

2- Vet hyl 1finbB-TiR- RRX@NY lval s@irdt HRHEEPDLE h2cAEPRRYT hE fibh dilfed with
yl oxy) benzal dehyde  To a sol ution of of 4-hydroxy-2-nethyl benzal dehyde

(0. 11 g, CMOTherenlids arede BBEed offeindohgyfiltetceRasavebyrated. DFprodactmas under

00 C for PI0TRTOR Bk BEAFETHY nidedien Hhf IR AR pE ki B b

filtered agéthniaild ahde nfiklubd &t Rcth@sci@ AP ALRE 612%] NEheuediftGdtionasvepyr i fied on
two occasions by preparative HPLC (Kromasil, C8) eluting with a gradi ent of

acet ofi t cPMeingd@na conceniipted ofhcaguequs ravduss avrie Netasicd(oRDEM gdthsur e
fracti On%r%ﬁcesolutions were evaporated. There was obtained 162 mg (72%) of S3C as a solid.

'H NMR (500 MHz, CDCls): 8 2.66 (s, 3H), 4.34 (d, 1H), 4.69 (dd, 1H), 4.76 (d, 1H),
5.17 (m, 2H), 6.64 (d, 1H), 6.72 (dd, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 7.78 (d, 1H), 8.15 (d,
1H), 10.14 (s, 1H), MS (APCI+) m/z 364 [M+H]".

15 53, (3-(3-Methyl-4-((methylamino)methyl)phenoxy)azetidin-1-y1)(5-phenyl-1,3.4-

oxadiazol-2-yl)methanone

Titantum(IV) isopropoxide (0.20 mL, 0.68 mmol) was added to a methanol solution

of methylamine (0.75 mL 2M, 1.50 mmol). The resulting solution was added to S3C (162
mg, 0.45 mmol) and then methanol (1 mL) was added. After 60 min, DCM (5 mL) was

20  added and the solution was stirred for 2 h. Sodium borohydride (21 mg, 0.56 mmol) was
added and the mixture was stirred for 60 min. Water was added and the mixture was
filtered through Celite and the solid was washed extensively with DCM. The filtrate was
further filtered through a phase separator and the organic solution was evaporated. The
product was purified by preparative HPLC (Kromasil, C8) eluting with a gradient of

25 acetonitrile and a mixture of acetic acid and water (0.2%). The pure fractions were
combined and freeze-dried twice. There was obtained 74 mg (44%) of 53 as a solid. 'NMR
(500 MHz, CDCls): 8 2.27 (s, 3H), 2.3-2.6 (m, 4H), 3.62 (m, 2H), 4.24 (dd, 1H), 4.56 (dd,



u) conbi ned and concentrated. The aqueous residues were extracted with DCM
and the organic solutions were evaporated. There was obtained 162 ng (72%
of 53C asweepliogsss1H NVR (500 MHz, CDCl13): 8 2.66 (s, 3HN/GBMBHS{zH 1H),
4.69 (dd, 1H, 4.76 (d, 1H, 5.17 (m 2H, 6.64 (d, 1H, 6.72 (dd, 1H),
7.53 (t, 2H), 7.59 (t, 1H), 7.78 (d, 1&), 8.15 (d, 1H), 10.14 (s, 1H), M5
(APCI +) mz 364 [ M+H| 1.

1553. (3- (3- Met hy1- 4- ((rret hyl am no) net hyI ) phenoxy) azeti di n-1-y1) (5- phenyl -

1
0. 65 mol oo LD TEVSRRIID, 2 oot ED A TR B s o

1. 50 nml7)46 (T esml(t |1Hg, 08 G, 2B, MagAadme)dn/fzmgmM{qalmgun@; 9®,mol ) and
then nmethanol (1 nlL) was added. After 60 min, DCM (5 nmL) was 20 added and
the sol uthX@MBleedstirred for 2 h. Sodi um bor ohydride (21 ng, 0.56 mmol) was
added an ' | er was added and the

m xture %ts(bw{gh }étgﬁt Wcsjlu%% Ogég?ﬂtz(gofa%@% Hlet\% was washed extensively
wth E)CM((liféthyfaimmohnthhphénmy)”aeetldml-I—yfl)mndtltzmoneugh a phase separator and
the organic solution was evaporated. The pgoduct was purified by

preparative HPLC (Kr omasi\l, ) el uti ng h a gradi ent of 25acetonitrile
ter /N\The pure fractions were
s o]

and a mxture of acetic ackd

conbi ned and freeze-dried tw c t g’ned 74 ny (44% of 53 as a
solid. INWVR (500 MHz, CDC13): 8 .27 3-2.6 (m 4H), 3.62 (m 2H),
4.24 (dd, 1H), 4.56 (dd, 97 1H, 4. 66 (dd lH) H99 (m 1H), 5. 04 (m
1H), 6.49 (d, 1H), 6.54 (s, 1H), 7.15 (d, 1H), (t, 2H), 7.51 (t, 1H),
8.08 (d, 2H), Ms (APCI+) niz 379 [I\/H-I]', LC puri A 99% Exanmpl e 54
(5-(4- Met hoxyphenyl) -1, 3, 4- oxadi azol - 2-y1) (3- (2- metdwd - 4- 5

((met hyl am no) net hyl )phenoxy) azetidin-I-yl %rret hanone o o0- 54A 4-(1-(5
-(4-M et ﬁ&,@yp&e(drxﬁx(%Mchom@@aﬂﬁﬁgéad)azo G2{samonyliszchdingg V.lozwl§c| oxy)-3 -

net hyl benza dBiehydy 10Using simlar protocols as described in Exanple
53A, SBBWT@%%—EW*W

(0]
o) 04

10 Using similar protocols as described in Example 53A, S3B and 53C employing

O_

ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate as starting material afforded
0.37 g (38%) of 54A as a solid. "H NMR (500 MHz, CDCls): § 2.32 (s, 3H), 3.89 (s, 3H),
4.36 (d, 1H), 4.72 (dd, 1H), 4.80 (d, 1H), 5.17 (m, 2H), 6.62 (d, 1H), 7.02 (d, 2H), 7.71 (d,
1H), 7.74 (s, 1H), 8.10 (d, 2H), 9.89 (s, 1H), MS (APCI+) m/z 394 [M+H] .

15 54. (5-(4-Methoxyphenyl)-1.3.4-oxadiazol-2-y1)(3-(2-methyl-4-

((methylamino)methyl)phenoxy)azetidin-1-yl)methanone

Using a similar protocol as described in Example 53 employing S4A (0.33 g, 0.84
mmol) as starting material afforded 130 mg (38%) of 54 as a solid. 'H NMR (500 MHz,
CDCls): 8 2.25 (s, 3H), 2.46 (s, 3H), 3.67 (s, 2H), 3.89 (s, 3H), 4.33 (m, 1H), 4.65 (m, 1H),

20 4.75 (m, 1H), 5.06 (m, 1H), 5.13 (m, 1H), 6.45 (d, 1H), 7.03 (d, 2H), 7.08 (d, 1H), 7.16 (s,
1H), 8.10 (d, 2H), MS (APCI+) m/z 409 [M+H]", LC purity: 98%.



et hyl 5-(4-nmet hoxyphenyl)-1, 3, 4- oxadi azol e- 2- carboxyl ate as starting
material afforded 0.37 g (38% of 54A as a solid. 1H NWVR (500 MHz, CDC13):
8 2.32 (swo2bi2/0085889 (s, 3H), 4.36 (d, 1H), 4.72 (dd, 1PCI/GR280/0512561H),
5.17 (m 2H), 6.62 (d, 1H), 7.02 (d, 2H), 7.71 (d, 1H, 7.74 (s, 1H), 8.10
(d, 2H), 9.89 (s, 1H), M5 (APCI+) mz g94 [ MH " .

1554. (5- (4- Met hoxyphenyl) -1, 3, 4- oxadi azol - 2-y1) ( 3- (2- net hyl -

((met hyl am no) net hyl ) phenoxy) azeti di n- 1- y1) met hanone Using a simlar
protocol @s qe éibed in Exanple 53 enpl oying 54A (0.33 g, 0.84 mmol ) as
starting afforded 130 ng (38% of 54 as a solid. 1H NWR (500 Mz,
CDC13): 83-24-26 K/Eth@dyl)lzetﬁlnﬂ-ﬂ )(l)inetlik))phéh(ﬁ?):(zstldﬁlrb-yl)(ﬁ 69n1(eﬁhox§trheny4)—33 (m
1H), 4.65 5.06 (m 1H), 5.13 (m 1H), 5 (d,
1H), 7.03> ,ﬂoxmzol-ﬂ b%meﬂlanfpﬁ 7.16 (s, 1H), 8. 10 (d 2H) |vs (APCI +) mz
409 [MtH]', LC purity: 98% 98 Exanple 55 o

(3-(4-((3- N@thoxyazetldl I)phenox azgtidi n-1-y1) (5- (4-met hoxyph
enyl)- 1, 3, 4-oxadi azol - e A I
4-(1-(5-(4- Met hoxyphenyﬂc) ,

3 .a%yl)azetidin-B-
yl oxy) benzal dehyde 0- Uslng S|n1Iar protOuoIs as described in
Exanpl e 53A, 53B and 53C enpl oyi ng et hyl
5- (4- met hoxyphenyl) - 1, 3, 4- oxadi azol e- 2- carboxyl at® ag starting materi al
afforded io 0.47 g (32@@ of 55A as a solid. 1H NVR (%00 MHz, CDC13): 8 3.89
(s SFD 4.36 (d, 1FD 4.70 (dd, 1H), 4.79 (m 1H), 5918 (n] ZFD 6.91 (d,

380 0?55$&d Z(H) 12(5-(4= ﬁeth xvphzelﬁQll’) l% éil' oxé({j azo%el_%-car%ong’l)a(zeﬁdn]iw M5 (APCI+) nlz

55. f3 (43&ﬁ@ﬁ&£&ﬂ@&ﬁ@éetldln 1- yl)nethyl)phenoxy)azetld|n-I-yl)(5-(4-
met hoxyphenyl) -1, 3, 4- oxadlazol 2-y1) met hanone 15Internedi ate 55A (0.15 g,
0.40 mmol ) was dlssolved iy dry DCM (6 nlL® and 3-

N
ZAN

/N

o—
Using similar protocols as described in Example 53A, S3B and 53C employing
ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate as starting material afforded
10 0.47 g (32%) of 55A as a solid. "H NMR (500 MHz, CDCls): & 3.89 (s, 3H), 4.36 (d, 1H),
4.70 (dd, 1H), 4.79 (m, 1H), 5.18 (m, 2H), 6.91 (d, 2H), 7.03 (d, 2H), 7.88 (d, 2H), 8.10 (d,
2H), 9.93 (s, 1H), MS (APCI+) m/z 380 [M+H] .
55.  (3-(4-((3-Methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-

methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone
15 Intermediate S5A (0.15 g, 0.40 mmol) was dissolved in dry DCM (6 mL) and 3-

methoxyazetidine hydrochloride (64 mg, 0.51 mmol) was added followed by triethylamine
(0.071 mL, 0.51 mmol). The reaction mixture was stirred at RT for 30 min and then
sodium triacetoxyborohydride (126 mg, 0.59 mmol) was added. The mixture was stirred
for 2 h and then diluted with DCM and transferred to a separatory funnel. The organic

20 layer was washed with an aqueous solution of Na,COs, dried (phase separator) and
evaporated. The crude product was purified by flash column chromatography eluting with

a mixture of DCM and MeOH, which contained 2M NH3; (30:1). There was obtained 135



met hoxyazeti di ne hydrochloride (64 ng, 0.51 nmol) was added fol |l owed by
triethylamne (0.071 nL, 0.51 mmol ). The reaction mxture was stirred at RT
for 30 mwoant/wkss sodi umtri acet oxyborohydride (126 npCTGHO1wMFNESHF was
added. The m xture was stirred for 2 h and then diluted with DCM and
transferred to a separatory funnel. Thggorganic 20 |ayer was washed with an
aqueous solution of Na2CO3, dried (phase separator) and evaporated. The
crude product was purified by flash col um chronmatography eluting with a

i xt f d : | d
T35 0o St oAt S aret e o i O O0E NS, G DK 87 (835351, 534 e
(500 MHz (mCm;%)89 @, 2{{93 05N, ZH)% ,4.32 ?rb' (1), 4%I31)(m 3H§94 Ymm‘ll'ﬁ),, 5@6@& (s, 3H),
4.05 (m 1H) , 1H) , 6 (m 1H), 5.11
(m 1H), 161)753,1( érn 1] 6 7?3 dolHH 7. 02%)& 2H), 5222((& 2%)8 los{d,lf@ﬁ)( MS Q‘H}CIW/:( APCI +)

mz 451 H‘ﬂ% L Yo7097% 5 Exanple 56
(3-(4-(([??%c Hp]r(c)ip@ﬁuﬂé& yar roxyazeti di n- 1- y1) met hyl ) phenoxy) azeti di n- 1- y1) (

5- (4- snrethaxyleseyl) -1, 3, 4 oxadl azol - 2-yl) met hanone o 0- Using a simlar

protocol as described in npl e 55 enpl oyi ng 55A (0 0.40_10mmol ) and
3- cycl oprdpd(E2 ey slaprepyl- éThy(i‘Y?XWet‘@)‘“ YHWSFl)yl)-PhFB?X)B?@;S%f‘HﬂTYM S4te e. g.

200901 d 166 88% of 56
sotid _1RRRRryREaTRAL s Aadfe AL P ey %"gim 058 (m ok 1020 (m 1M,
3.03 (d, 2H), 3.22 (d, 3H), 3.60 (s, 2H), 3. (s 3H), 4.32 (m 1H), 4.64

(m 1H), 4.75 (m 1H) 5. . 6.73 (d, 2H), 7.02 (d,
oH) , 7.23 (d, 2H), 8.180 2AF@ 4X7 [MPH 1, 15LC purity:
92% Exanpl e 57

(3-(2-Chloro-4-((3-neth azetidin-1- yl)nethyl)ph xy)azetidin-1-yl)(5-phe
nyl 1, 3, 4- oxadi azol - 2-y1) net hanone

o—
Using a similar protocol as described in Example 55 employing S5A (0.15 g, 0.40

10 mmol) and 3-cyclopropylazetidin-3-ol (77 mg, 0.51 mmol) - for preparation see e.g.
WO02009018415 - as starting materials afforded 166 mg (88%) of 56 as a solid. 'H NMR
(500 MHz, CDCls): 8 0.44 (m, 2H), 0.55 (m, 2H), 1.20 (m, 1H), 3.03 (d, 2H), 3.22 (d, 3H),
3.60 (s, 2H), 3.89 (s, 3H), 4.32 (m, 1H), 4.64 (m, 1H), 4.75 (m, 1H), 5.06 (m, 1H), 5.11 (m,
1H), 6.73 (d, 2H), 7.02 (d, 2H), 7.23 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z 477 [M+H]’,

15 LC purity: 92%.
Example 57
(3-(2-Chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
/C/ /\©[ )kﬁ N

20
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3-Chl oro-4-(1-(5-phenyl-1, 3, 4- oxadi azol e- 2- car bonyl ) azeti di n- 3-

yl oxy) berwal2detnpasss Using a simlar protocol as descri lpet/dBroBxaEmske 53C
enploying 53B (1.0 g, 3.10 5mmol) and 3-chl or o- 4- hydr oxybenzal dehyde (0. 50
g, 3.19 mol) as starting materials af{gyded 0.54 g (45% of 57A as a
solid. 1H NWR (500 MHz, CD30D): 8 4.34 (m 1H), 4.77 (m 2H), 5.25 (m 1H),
5.36 (m 1H), 7.05 (d, 1H), 7.62 (m 3H) 7.7-8.1 (m 2H), 8.14 (d, 2H),
9.87 (s, : ST

(3-(2- S HRREL 1 Syhazetidind. oo 1-y1) (5- phe
nyliol, 3Vzno>@xm|zaaawd2 yl) met hanone Using a simlar protocol as
described in Exanple 55 enpl gying 57A (0.12 g, 0.31 mmol) and

3-met hoxyazeti di ne hudrochl offi de (50 ng, 0340 nmmol) as starting materials
afforded 60 ng (439 of 57, P4 1H _(500 Mz, CD30D): 8 3.02 (m
2H), 3.25 (s, 3H), 355(m 2 . 59 2&04(m 1H), 4.29 (d, 1H),
4.73 (m 2H), 5.19 (m 2H), 1563 (d, 1H), 7.38 (s, 1H,
7.59 (t, 2H), 7.65 (t, 1H), 8.14 (d, 2H) I\/S(A ) mz 456 [M+H ', LC
purity: 96% Exanple 58
(3-(2-Chl oro-4-((3-hydroxyazetidi n-1-yl)net hyl ) Nheyioxy) azeti di n-1-y1) (5-phe
nyl 1, 3, 4- oxadi azol - 2-y1) net hanone o 20 HO Using a simlar protocol as
described in Ewsnﬁﬁrmmmmyamsamwﬁmanme BBdmphoping S8Bd 1.0 g, 3.10

3- hydr oxyazetid udr Ior de 4 as starting .materials
af f or ded "88° ‘%géﬁy Bﬁgg@l-ﬁ)l\@v/é %OW SEBRCIZS > 65 (m

523H)19 (ngétzf(lgi)med%'_% e %lf/@ c(f@7A2el§l)a’ soﬁdzﬁlm (SHdm; 8b,6D): st4B4 (4; 13),(m 2H),
4.77 (m, 2H), 5.25 (m, 1H), 5.36 (m, 1H), 7.05 (d, 1H), 7.62 (m, 3H), 7.7-8.1 (m, 2H), 8.14
(d, 2H), 9.87 (s, 1H), MS (APCI+) m/z 384 [M+H] .

57. (3-(2-Chloro-4-((3-methoxvazetidin-1-yl)methyDphenoxv)azetidin-1-y)(5-phenyl-

o=

10 1.3.4-oxadiazol-2-y])methanone

Using a similar protocol as described in Example 55 employing 57A (0.12 g, 0.31
mmol) and 3-methoxyazetidine hudrochloride (50 mg, 0.40 mmol) as starting materials
afforded 60 mg (43%) of 57 as a solid. '"H NMR (500 MHz, CD;OD):  3.02 (m, 2H), 3.25
(s, 3H), 3.55 (m, 2H), 3.59 (s, 2H), 4.04 (m, 1H), 4.29 (d, 1H), 4.73 (m, 2H), 5.19 (m, 2H),

15 6.84 (d, 1H), 7.21 (d, 1H), 7.38 (s, 1H), 7.59 (t, 2H), 7.65 (t, 1H), 8.14 (d, 2H), MS
(APCI+) m/z 456 [M+H]', LC purity: 96%.
Example 58
(3-(2-Chloro-4-((3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
cl
QLY
N
HO o 0~

20
Using a similar protocol as described in Example 55 employing 57A (0.12 g, 0.31
mmol) and 3-hydroxyazetidine hudrochloride (40 mg, 0.37 mmol) as starting materials
afforded 50 mg (36%) of 58 as a solid. '"H NMR (500 MHz, CD;OD): § 2.65 (m, 2H), 2.95
(m, 2H), 3.58 (m, 2H), 4.28 (dd, 1H), 4.35 (m, 1H), 4.73 (m, 2H), 5.19 (m, 2H), 6.83 (d,



101 1H), 7.20 (d, 1H), 7.37 (s, 1H), 7.59 (t, 2H), 7.64 (t, 1H), 8.14 (d,
2H), M5 (APCl+) mlz 441 [M+H ', LC purity: 97% Exanple 59

(5- (4- MetwWoxyptmomssg) - 1, 3, 4- oxadi azol - 2-y1) (3- (4- (pyrr ol iPdTGERRO11H51256

yl met hyl ) phenyl t hi 0) azeti di n-1-yl ) met hanone o 0 - 59A. tert-Butyl

3- (4- (et hoxycar bonyl ) phenyl t hi o) azeti gypne- 1- carboxyl ate Met hyl

4- mer capt obenzoate (3.00 g, 17.8 mol ) and tert-butyl 3-

i o(met hyl sul fonyl oxy) azeti di ne-|-carboxylate (4.48 g, 17.8 mmvl) were

di ssol vedj ( 7 ; S he
MM TR SR YTRG e o el U %ﬁéﬁ@b%@’t%ﬁr%@%%r@;ﬁﬁ ure.
Et 0Ac ( 5@4m[M+EHS, Iadigedtya9tlot he solids were filtered off. The filtrate was

washed with a saturated agueous K2CO3 solution (20 L), dried (My504) and
then evageRRIg The residue was purified by col utm chromat ography is

elutin 278 ( | A 519544 10-90). There was obtai ned
3. 10 gg(ggg(/??D}g@ﬂgg’ﬁﬁ?gﬁgqg%f‘?3%%%%@@2@0%‘%&): 8 1.45 (s, 9H),

3. 89 (m yhhipthyBpBeénylthioydkdtidid-1tgl)ipethahbhe 4.42 (t, 2H), 7.16 (d, 2H), 7.95
(d, 2H). 59B. 4-(1-(tert-Butoxycarbonyl)azetidin-3-ylthio)benzoic acid 59C.

oo fil O
O Qo
N
S 0~

O_

59A. tert-Butyl 3-(4-(methoxycarbonyl)phenylthio)azetidine-1-carboxylate

Methyl 4-mercaptobenzoate (3.00 g, 17.8 mmol) and tert-butyl 3-

10 (methylsulfonyloxy)azetidine-1-carboxylate (4.48 g, 17.8 mmol) were dissolved in DMF
(30 mL). Cs,CO3 (6.97 g, 21.4 mmol) was added and the mixture was stirred at 90 °C for 3
hours, then cooled to room temperature. EtOAc (50 ml) was added and the solids were
filtered off. The filtrate was washed with a saturated aqueous K,CO; solution (20 mL),
dried (MgS0O,) and then evaporated. The residue was purified by column chromatography

15 eluting with heptane, EtOAc/heptane (5:95, then 10:90). There was obtained 3.10 g (53%)
of 59A as a solid. '"H NMR (500 MHz, CDCls): § 1.45 (s, 9H), 3.89 (m, 2H), 3.90 (s, 3H),
4.11 (m, 1H), 4.42 (t, 2H), 7.16 (d, 2H), 7.95 (d, 2H).

59B. 4-(1-(tert-Butoxycarbonyl)azetidin-3-vlthio)benzoic acid

20 A solution of LiOH (0.33 g, 13.7 mmol) in water (30 mL) was added dropwise to a
solution of 59A (2.2 g, 6.8 mmol) in THF (30 mL). The mixture was stirred at RT for 15 h

and then concentrated on a rotavapor when most of the organic solvent was removed. The

aqueous solution was cooled by an external ice-bath and the pH was adjusted to pH 3 by



S X HO 20A solution of LiOH (0.33 g, 13.7 mmol) in water (30 nlL) was
added dropwi se to a solution of 59A (2.2 g, 6.8 mmpl) in THF (30 nL). The
m xture waie 20t7aoussd at RT for 15 h and then concentr at e@COGRROTIASISAPOr
when nost of the organic solvent was renoved. The aqueous sol ution was
cool ed by an external ice-bath and the was adjusted to pH 3 by 102
addi ng aqueous HCl1 (0.2M dropw se in the presence of Et0OAc. The agueous
| ayer was further extracted with Et0Ac and the conbi ned organic sol utions

\g\e/;;e)o\r,\gts eg&nghé{geeol&\%vaﬁpéggal negévg&%mh%\gge&/gr[ 1% (}?3(2 & a %ogéd%que%&%{%lm (500

VHz, CDCfo)ther&xﬂ:adék{ with SEJt())Ac 3n<9ﬂ(er'00nﬂiﬂ)e,d odtgah'ic édhltl(ﬁﬂsH)ere @aéliéd(vtzlth Bihe, 7. 19
(d, 2H) “é (? tert- B({)%l rrolldlne-
ar bonyl ) ot ﬁ9t igp af)aé%? BY%\I%SO@%I% ﬁw%ﬁp@rat #Ste.\msrpéta(l@e%% (9%@1 mol )

Vn\?it 3?ge%§9‘ég‘%? H{dtlgpo 2‘9@8‘2#% gaééﬁgnﬂr‘?% 9?‘ﬁge 0 dé%led in the gi ven

order s Thel)mxil(tLEHWaZsl%(tdt RH£($ @t (dPgHj.or 20 min and then at RT for 1.5 h.
The sol ution was washed w t 2003 , an_ then the organl o

sol ution Laghi Sel are oY : ' i

chr onmat ography usi ng 1- 5% met hanol in DCM Theroe was obt ai ned 2.3 g (98%
of 59C as an oil. 1H NMR (500 13): 8 1]42 (s, 9H), 1.89 (m 4H),
3.41 (m 2H), 3.62 (m 2H), 1H), 4.34 15(m 2H),

7.19 (d, 2H), 7.45 (d, 2H), m 33[ 1. 59D

(4- (Azetidi n-3-yl thio)phenyl) (pyrrolTdi ns1-y1) none o To a solution

of 59C (1.40 % 3.89 nml) in dioxane (20 nL) was added a sol ution
yrrolidine (0.60°g, 8.4 mmol) was added to a'solution of 39B (2.0 g, 6.5 mmol)

and DCM (25 mL). The mixture was cooled to 0°C and then DIPEA and TBTU were

10 added in the given order. The mixture was stirred at 0°C for 20 min and then at RT for 1.5
h. The solution was washed with aqueous Na,CO; (1M) and then the organic solution was
evaporated. The product was purified by silica-gel chromatography using 1-5% methanol
in DCM. There was obtained 2.3 g (98%) of 59C as an oil. "H NMR (500 MHz, CDCls): &
1.42 (s, 9H), 1.89 (m, 4H), 3.41 (m, 2H), 3.62 (m, 2H), 3.86 (m, 2H), 4.04 (m, 1H), 4.34

15 (m, 2H), 7.19 (d, 2H), 7.45 (d, 2H), MS (APCI+) m/z 363 [M+H] .
59D. (4-(Azetidin-3-ylthio)phenyl)(pyrrolidin-1-yl)methanone

To a solution of 59C (1.40 g, 3.89 mmol) in dioxane (20 mL) was added a solution
of HCI (4M in dioxane, 20 mL). The mixture was stirred at RT over night and then the

20 solvent was removed by evaporation. The residue was partitioned between DCM and
water. The Organic solution was extracted with an aqueous solution of HC1 (0.1 M). The
combined aqueous solutions were pH adjusted to pH > 11 by carefully adding a saturated
aqueous solution of Na,COs. The mixture was extracted several times with DCM. The
solvent was removed by evaporation. There was obtained 0.56 g (55%) of 59D as an oil.

25 'HNMR (500 MHz, CDCl3): § 1.88 (m, 2H), 1.94 (m, 2H), 3.43 (m, 2H), 3.62 (m, 2H),
3.68 (m, 2H), 4.04 (m, 2H), 4.29 (m, 1H), 7.19 (d, 2H), 7.44 (d, 2H), MS (APCI+) m/z 263
[M+H]".



of HC1 (4Min dioxane, 20 nL). The m xture was stirred at RT over night and
then the 20 sol vent was renobved by evaporation. The residue was partitioned
bet ween DEbl2arbowgsB8er. The Organic sol uti on was extract @dTWiB2h112031286ueous
solution of HCL (0.1 M. The conbi ned aqueous sol utions were pH adjusted to
pH > 11 by careful ly addi ng a saturategypqueous sol ution of Na2CO8. The

m xture was extracted several tinmes with DCM The sol vent was renoved by
evaporation. There was obtained 0.56 g (55% of 59D as an oil. 251H NWR
(500 M—Iz,5 113)4._ - - A, 2H), 3.43 (m 2H), 3.62 (m 2H),
3.68 3 , .19 (d, 2H), 7.44 (d, 2H), M5
(APCI +) mz 263 [ MtH] 1. VO 20 ' / GB2011/ 051256 103 59E.

1- (4- (Azeti di n- 3-yl t hi o) benzyl § pyyr ol C ernmediate 59D (0.56 g, 2.1
mol ) was dissolved in dry THF m.) C ogen. A THF sol ution of

Li AlIH4 (5 nL 1M 5 nmol) was added dr opw se The m xture 5 was stirred at
50C for 5 h. \Mﬂeﬁnec{lﬁeS9D1(§),56@qﬂﬂmon)5%srdas@rﬂved)[mdiﬂydﬁﬂl€QﬁlﬂLm.ljldeﬁnd t hen

ot ur o GHEORSD ATIBE RO HiodR el 1t ol WeSHFd fiopsacof P THEYE! vent

‘g’lals r ?ED‘&%% st(q%f(e)@mamc%f S4. WE'EE?V(@ 2"1‘&? Q?Ie%hi‘%?%(%iaﬁ{ 901(111&1/?_0 PB1L§%?% a; ?R]

6H), 7. O-tIYQng)v(tm; (04HnL) merq eﬁdde]i q;greﬂ@ly_‘m Hee gixien ¢rideiHjhile cooling. The mixture

oL iret nyl FEREHOES Rt ok b it SO RS W Rl o T lNebb st bt 57 4, 1.5

mmol ) andy dﬂé’tiorﬁTﬁé‘mWs%‘B&YﬂH&&ﬁyﬂg (70°8) sF59pxadinar Pl B NvIRaK OO XMIAt e (0. 48
g, 1.9 mol) were m xed and heated to 120C for 2h using 15 an oi I'-bath. The

product VAMSPude):fd a4 by, 4H R 2B 7o, dhiat DYrdahlny, Abi RG-713 5% 4hdt, MHAPCIEW wher e
t he net han /oh é:@\gﬁ?qned ammonia (2M . The product crystallised when addi ng
et her %and"f A& was dried in vacuo. There was obtained 0.16 g (24% of
59 as a sl | d(Slhl\N‘t/Eb{v‘%ﬁ&lMﬂa 4@%&3&&01 By BYU-(fRrofih-12. 51 (m 4H), 3. 62
(m 2H), 3.89 oMy, 5.11 (m 1H), 7.02 (d,

Intermediate S9E (0.37 g, 1.5 mmol) and ethyl 5-(4-methoxyphenyl)-1,3,4-
oxadiazole-2-carboxylate (0.48 g, 1.9 mmol) were mixed and heated to 120°C for 2h using
15 an oil-bath. The product was purified by flash-chromatography using 1-5% methanol/DCM
where the methanol contained ammonia (2M). The product crystallised when adding ether
and the solid was dried in vacuo. There was obtained 0.16 g (24%) of 59 as a solid. 'H
NMR (500 MHz, CDCls): 6 1.81 (m, 4H), 2.51 (m, 4H), 3.62 (m, 2H), 3.89 (s, 3H), 4.18
(m, 2H), 4.63 (m, 2H), 5.11 (m, 1H), 7.02 (d, 2H), 7.27 (m, 4H), 8.09 (d, 2H), MS
20  (APCI+) m/z 451 [M+H]', LC purity: 97%.
Example 60
(3-(4-((Dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

O
AReVrae
s 0~

y)methanone

25



20 ( APCI
(3-(4-((

+) mz 451 [MtH] 1, LC purity: 97% Exanple 60
D met hyl am no) net hyl ) phenyl t hi 0) azeti di n-1-y1) ( 5- phenyl -1, 3, 4-

azol - 2- ywWometdiamssee WO 2012/ 004588PCT/ GB2011/ 051256 PO%4/G32M1/051256
(3-(4- (Hydroxynet hyl ) phenyl t hi 0) azeti di n-1-y1) (5- phenyl-1, 3, 4- oxadi azol - 2-

yl ) met ha
(5.00 g,

none o (4- Mer capt ophenyl)n?anol (2.38 g, 17.0 mml) and
15.5 mmol ) 5 were mixed in DM~ (80 nL). Cs2CO8 (6.05 g, 18.56

oxadi

53B

mol ) was added. The mxture was stirred at 90 C overni ght and then cool ed

roomte nat
washed mﬁ& z aye X
acet at e (yDdttidnpne The organl C phases wer e conbi ned dr| ed (I\/gSO4) and

evapor at

eluting with io ethyl acetate

was obta
(m 2H),
2H), 7.5
-(4-(Chl
15 yI)Srre

10

15

20

25

ed to dryness. The residue was py r|f|ed by col utm chr omat ogr ap
/ bept ane ( 80 40:- 60 and t hen 60: 40).
n

hy
Ther e

4.19
(t,
f3

ined 3.5 g (61% of° 500 MHz, CDC13): 8
4.64 (m 2H), 4.69 (s, ) 734(m4H) 7.53
9 (t, 1H), 8.15 (d, 2H), I\/B(APCI+) rﬂz 368[M " 60B.
or orret(hwe)rpzkmmhehym)m)aﬁnzmh(asﬂgl 1Y@ nfrbol) phH3B (0B g, W Dreablpzol -
tv&t]e%en glq)?ed in DMF (80 mL). Cs,CO3 (6.05 g, 18.56 mmol) was added. The mixture was

stirred at 90 °C overnight and then cooled room temperature. Ethyl acetate (150 mL) was
added and the mixture was washed with water (50 mL). The aqueous layer was extracted
with ethyl acetate (100 mL). The organic phases were combined, dried (MgS0O,) and
evaporated to dryness. The residue was purified by column chromatography eluting with
ethyl acetate /heptane (20:80, 40:60 and then 60:40). There was obtained 3.5 g (61%) of
60A as a solid. "H NMR (500 MHz, CDCls): § 4.19 (m, 2H), 4.64 (m, 2H), 4.69 (s, 2H),
5.10 (m, 1H), 7.34 (m, 4H), 7.53 (t, 2H), 7.59 (t, 1H), 8.15 (d, 2H), MS (APCI+) m/z 368
[M-H]'.

60B. (3-(4-(Chloromethyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3.4-oxadiazol-2-

ylmethanone
O
L)
. Y

Intermediate 60A (3.48 g, 9.47 mmol) was dissolved in dichloromethane (150 mL)

and the mixture was cooled in an ice bath. While stirring, thionyl chloride (0.76 mL, 10.4
mmol) was added dropwise. The cooling bath was removed after 30 min. The mixture was
stirred for 2.5 h and then evaporated to dryness. The residue was purified by column
chromatography eluting with dichloromethane. There was obtained 2.93 g (80%) of 60B as
a solid. "H NMR (500 MHz, CDCls): § 4.22 (m, 2H), 4.57 (s, 2H), 4.65 (m, 2H), 5.14 (m,
1H), 7.29 (d, 2H), 7.36 (d, 2H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z
386 [M+H]".

60. (3-(4-((Dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3.4-oxadiazol-

2-yl)methanone
Dimethylamine hydrochloride (0.10 g, 1.24 mmol) and 60B (0.16 g, 0.41 mmol)
were mixed in DCM (5 ml). Triethylamine (0.290 ml, 2.07 mmol) was added and the

mixture was stirred at RT for 2.5 h. More of triethylamine (0.290 ml, 2.07 mmol) and



I nternedi ate 60A (3.48 g, 9.47 mmol) was di ssolved in dichloronmethane (150
m.) and the m xture was cooled in an ice bath. Wiile stirring, thionyl

chl ori de WO0.262/00458810. 4 vl ) was added dropw se. The c®oriGRDAGIRSMAS
renoved after 30 min. The m xture was 20stirred for 2.5 h and then
evaporated to dryness. The residue was gyrified by col um chronmatography
eluting with dichl oronet hane. There was obtained 2.93 g (80% of 60B as a
solid. 1H NWR (500 MHz, CDC13): 8 4.22 (m 2H), 4.57 (s, 2H), 4.65 (m 2H),

(5de4 2|(_|)m d@t?x\%@ﬁ‘r% I(}%ifoég%‘gie[(f\)ﬁ% g( %24%01) erd a(((fed "12111_9 mlxzm%%va(s tlrryi_b 8.16
2560. ( 3- (oélzel(n(ght aeR yah a iicn @l lrestdhwikh DE&BY](IIhl)OTEeZmﬁxtdﬂeanb vyaibhécﬁwnhmyér- 1, 3, 4-
oxadi azol - ) met hanone Di met hyl am ne hydrochl ori de (0.10 8 @4 nmol )

and 60B (f@teie@ téroué h aphpseorepargier angiher gvanerdiedy [hs resigue "T%% i %?thﬁ my 290

m, 2.07/ f Mor e
of triet hyI am né ﬁdﬁgg%%nﬁﬂgmggnﬂm ) (%WV\D 53?5?8@25%%&:@ Coétzagnlll 051256
105 disnmetOhid @(H4fe) dfﬁdra@ehbl@d |1H[eNMR (;ISIDOMHi, (zacmnﬂz)z(v\@r éH;a,chBEﬁj(s JHEe m xture
was stirred overni

z? at hen di| ut ed % n%l" The m xture
was was héd & Hiat -8t (mfgfl{} ér(gc(nbﬁmu%ﬁog l%ﬁ%hges%;(éplﬁ)a OF (‘éh )tl )
NB 1 VR N aaue e L LY SReeY “as obtai ned S0, 14§ (84% of 60
as a soI iEkanipe BIVR (500 MHz, CDC13): 8 2.20 (s, 6H), 3.38 (s, 2H), g 12H§m

8.12 ,
|vrs (APCI ?(% Q‘M@%@“P §‘5?mq£@‘ml@$mgé‘7@&ﬁ@ﬂ%g)é é‘id“‘]ﬂ‘)@ phcayk

(3 (4r(03; MQW%M&%&]@E&MB@ RV @R ) phenyl thi o) azeti din-1-y1) (5-phen
- 101, 3)4- oxadi azol yOnet hanone hydr ochl or| de o Using a simlar

prot ocol as described in Exanple 60 errpl oy| ng OB (0.16 g, 0.41 nmmol) and
'm a§

2- met hoxy- N-nethylethan ne~N(0. 837y, JNa@s starting materials
af forded the desired conpound in raI
t hen dissolved in

hgum The resi due was

Using a similar protocol as described in Example 60 employing 60B (0.16 g, 0.41
mmol) and 2-methoxy-N-methylethanamine (0.037 g, 0.41 mmol) as starting materials
afforded the desired compound in neutral form as a gum. The residue was then dissolved in

15 MeOH (2 ml) whereupon HCl in MeOH (1.25 M, 2 ml) was added. After a little while, it
was evaporated to dryness. The residue was triturated with MeOH/diethyl ether. There was
obtained 0.16 g (80%) of 61 as a solid. "H NMR (500 MHz, DMSO-dy): § 2.64 (s, 3H),
3.15 (m, 1H), 3.23 (m, 1H), 3.27 (s, 3H), 3.73 (m, 2H), 3.98 (m, 1H), 4.25 (dd, 1H), 4.34
(dd, 1H), 4.47 (m, 2H), 4.68 (m, 1H), 5.15 (m, 1H), 7.35 (d, 2H), 7.5-7.7 (m, 5H), 8.04 (d,

20  2H), 11.0 (m, 1H), MS (APCI+) m/z 439 [M+H]", LC purity: 88%.

Example 62
(3-(4-((3-Methoxyazetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(S-phenyl-1,3,4-

oxadiazol-2-yl)methanone

(@]
N
UraeWrae



15 MeOH (2 m) whereupon HC1 in MeOH (1.25 M 2 m) was added. After a
little while, it was evaporated to dryness. The residue was triturated with
MeOH di etwol20etdoesss There was obtained 0.16 g (80% of @CTaB201196135d. 1H
NVR (500 MHz, DMSO-d6): 8 2.64 (s, 3H, 3.15 (m 1H, 3.23 (m 1H, 3.27
(s, 3H, 3.73 (m 2H), 3.98 (m 1H), 4y¢p (dd, 1H), 4.34 (dd, 1H), 4.47 (m
2H), 4.68 (m 1H), 5.15 (m 1H), 7.35 (d, 2H), 7.5-7.7 (m 5H), 8.04 (d, 20
2H), 11.0 (m 1H, Ms (APCI+) mz 439 [MtH ', LC purity: 88% Exanple 62

3-(4-((3-Met 5 1-1,3
2 oxad azol - Syek S Bkt G NMIRNRREAIHAARIEhE doy e ROATY
descri bednrnol) En@ﬁph@h@@ra%mihl&y(OHUO@OB 83 Anrh6l) gs startthl maredigls afferded 0.15 g
3-met hoxyazeti di ne (0.07 as starti nggmateri al s afforded 0. 15

0 mol
5, (2% AR5 p066  wim. BN 08001 RHEDC S0 (B0 G0 i b 3Bhh559mD1 (o

( m 1H),
755 (m 4y -0ty i o439 o o [ o7 gy P2 Al QN 2 s
[ MEH] 's,  ZG4p@r iH)y 8.104802 HEXBIRX AP @3 ) m/z 437 [M+H]", LC purity: 94%.
(3-(4-((Met hyl am no) net hyl ) phenyl t hi 0) azeti di n- 1-y1) (5- phenyl -1, 3, 4- oxadi az
ol -2- vyl e hydrochl oride o ioUsing a simlar prot ocol as
descrl beds 60B (0. 16
0. a1 gty ARl o) b G R R RS R O SRR 0
mat eri al yl)aie‘tbzldmcé f@’d]:@clgm(lﬁB% of 63 as a solid. 1H NWR (500 VHz, DMSCQd6) :
8 2.51 (s, 3H), 3.98 (m 1H), 4.07 (m 2H), 4,44 (m 2H), 4.68 (m 1H),
5.13 (m 1H), 7.36 (d, 2H), 7. ( 2H), 7.68 (t, 2H), 7.68 (t, 1H), 8.04
(d, 2H), 9.27 (m 1H), Mp 15 ﬁAP 4 ', LC purity: 97%
Exanpl e 64 W
(3- (4-OMet hyht et r ahydr o- 2H pyr an- 4-y1 ) am no) net hyTY phenyl t hi 0) azeti di n-1-y1
) (5- phenyl -1, 3, 4- oxadi azol - 2-yl ) met hanone o

10 Using a similar protocol as described in Example 60 (salt formation see Example
61) employing 60B (0.16 g, 0.41 mmol) and methylamine (1.7 mL 2M in THF, 3.3 mmol)
as starting materials afforded 0.12 g (68%) of 63 as a solid. 'H NMR (500 MHz, DMSO-
de): 8 2.51 (s, 3H), 3.98 (m, 1H), 4.07 (m, 2H), 4.44 (m, 2H), 4.68 (m, 1H), 5.13 (m, 1H),
7.36 (d, 2H), 7.52 (d, 2H), 7.63 (t, 2H), 7.68 (t, 1H), 8.04 (d, 2H), 9.27 (m, 1H), MS

15 (APCI+) m/z 381 [M+H]', LC purity: 97%.

Example 64
(3-(4-((Methyl(tetrahydro-2H-pyran-4-yl)amino)methyl)phenylthio)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

O
JQeWan e
N
O

20 Using similar protocol as described in Example 60 employing 60B (0.18 g, 0.47
mmol) and N-methyltetrahydro-2H-pyran-4-amine (0.064 g, 0.56 mmol) as starting
materials afforded 0.14 g (65%) of 64 as a solid. "H NMR (500 MHz, CDCls): § 1.61 (m,
2H), 1.71 (m, 2H), 2.13 (s, 3H), 2.57 (m, 1H), 3.32 (t, 2H), 3.52 (s, 2H), 3.98 (m, 2H), 4.14



20Using simlar protocol as described in Exanple 60 enploying 60B (0.18 g,
0.47 mmol ) and N-nethyltetrahydro-2H pyran-4-amne (0.064 g, 0.56 mmpl) as
starti ng waterimhsssaf f orded 0.14 g (65% of 64 as a sol iPAT/GHIONWMR1I5600 MHz,
CDC13): 8 1.61 (m 2H), 1.71 (m 2H), 2.13 (s, 3H), 2.57 (m 1H), 3.32 (t,
2H), 3.52 (s, 2H), 3.98 (m 2H), 4.14 (4p7 (m 2H), 4.58 (m 2H), 5.05 (m
1H), 7.25 (s, 4H), 7.47 (t, 2H), 7.53 %t, 1H), 8.09 (d, 2H), M5 (APClI+) niz
465 [MrH]', LC purity: 98% Exanple 65

(3-(4-((Met ( d a Y, )3 I hi,@) azet i di
n-1- S5yl I)Y?B%ghi(én%%ﬁ%fgiﬁi ggg?@g%@?ﬁgnﬁd%@g?gﬁ% %\gygm qtda%lq%jr ot ocol
as descr iNt®dAPGI-Byatpbs [MOHE MIOyiritg: BB (0.17 g, 0.44 nmol) and

N- net hyl - 1- (t et r ahydr of ur an- 3-yl ) net hanam ne (0.066 g, 0.57 mml) as
starting ExMe 89 s” afforded 0.092 g (45% of 65 as a solid. Iti NVR (500
MHz, CDCL3)4. A abidh Gm 2H),
2.46 (m J‘ﬁﬁ ,(&3%%&?%&3% r,ojf'g?aéb&( ﬁ?‘eﬁ%‘? 3 9)713?%?1)@5",@%&’(%@" . 417
(m 2H), v(SPhémyl-123H-oxadidGol2ryl)idthanones (s, 4H), 7.49 (t, 2H), 7.55 (t,
1H), 8.10 (d, 2H), M5 (APCI+) mz 465 [MrH ', LC purity: 97% Exanple 66
15(3- (44(Cycl opr opyl am no) net hyl) phenyl t hi o) afeti di n-1-y1) (5- phenyl-1, 3, 4-0
xadi azol - 2-yl ) net hanone N s ng sim ocol as described in
Exanpl e 60 enpl oyi ng 60B (0. g, gﬂ/}ﬁﬁiﬁq cl opropyl am ne (0.080 g,
1.40 mml ) as starting tefials afforded 0.090 g\20(48% of 66 as a solid.
1FI NVR (500 MHz, CDC13): .36 (m 4H), 2.00 (m 3.78 (s,

Using similar protocol as described in Example 60 employing 60B (0.17 g, 0.44
mmol) and N-methyl-1-(tetrahydrofuran-3-yl)methanamine (0.066 g, 0.57 mmol) as
starting materials afforded 0.092 g (45%) of 65 as a solid. '"H NMR (500 MHz, CDCl;): &

10 1.56 (m, 1H), 1.97 (m, 1H), 2.16 (s, 3H), 2.32 (m, 2H), 2.46 (m, 1H), 3.44 (m, 3H), 3.69
(m, 1H), 3.77 (m, 1H), 3.83 (m, 1H), 4.17 (m, 2H), 4.60 (m, 2H), 5.06 (m, 1H), 7.25 (s,
4H), 7.49 (t, 2H), 7.55 (t, 1H), 8.10 (d, 2H), MS (APCI+) m/z 465 [M+H]', LC purity:
97%.

Example 66
15 (3-(4-((Cyclopropylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-

N L
2eUrae'

2-y)methanone

Using similar protocol as described in Example 60 employing 60B (0.18 g, 0.47
mmol) and cyclopropylamine (0.080 g, 1.40 mmol) as starting materials afforded 0.090 g
20 (48%) of 66 as a solid. "H NMR (500 MHz, CDCls): § 0.36 (m, 4H), 2.00 (m, 1H), 3.78 (s,
(s, 2H), 4.14 (m, 2H), 4.58 (m, 2H), 5.04 (m, 1H), 7.25 (s, 4H), 7.47 (t, 2H), 7.55 (t, 1H),
8.10 (d, 2H), MS (APCI+) m/z 407 [M+H]", LC purity: 97%.



(s, 2H), 4.14 (m 2H), 4.58 (m 2H), 5.04 (m 1H), 7.25 (s, 4H), 7.47 (t,
2H), 7.55 (t, 1H), 8.10 (d, 2H), M5 (APCI+) nlz 407 [M+H', LC purity: 97%
108 Exanpwe 2612/004588 PCT/GB2011/051256
(3-(4-03-(Hydroxymet hyBazeti di n-1-yQret hyl ) phenyl t hi 0) azeti di n-1-y1) (5-phen
yl - 1, 3, 4- oxadi azol - 2- yOret hanone o 1§&Azet i di n-3-yl met hanol hydrochl ori de
(55 ng, 0.44 mol) and 60B (156 ng, 0.40 mmol) were mxed in acetonitrile
(10 ml). To the suspension was added potassium carbonate (0.13 g, 0.93
mol). T 1 e was heated to 80C (oil bath) for 3 hours. The m xture
was cool Igi“gi—ago‘ﬁé-g"émterrperature. Acetonitrile (10 mM) was added and the

m xt ur e \@g4{GHIEydrdxymbhyl)akdtidih-a -ypaethyhphémnihibo)hgetitliyr1edy 5-phiraykesi due
was purified by io preparative HPLC using a gradient of 20-85% acetonitrile
in wat erlla}z‘é'toéﬁ‘il‘E‘F‘?lT%YﬁWﬁﬂ’rﬁ“Q“gS/ 5/0.2 buffer over 25 minutes with a flow
rate of 19 nL/m n. There was obtained 99 ng (5% of 67 as a solid. 1H NWR

(500 MHz, CDC13): 8 2.61 (m, 1Hn Q-3.5 (m [ 3.54 (m 2H), 3.71 (m
2H), 4.13 (m 2H), 4.59 W 5 (m 4H), 7.47 (t, 2H),
7.55 (t, 1H), 8.10 (d, oMy ( APS 437 [deM 1, LC purity: 97% 15
Exanpl e 68
(3-(4-03-(Di fl uoronet hyBazeti di n- 1- yOnet hyl ) phenoxy,
-1, 3, 4- oxadi azol - 2- yOret hanone 68A.
4- (1- (5-Phenyl-1, 3, 4- oxadi azol e- 2- car bonyl ) azeti di n-3-yl oxy) benzal dehyde 20

WO 2012/ 00458&?2%6@?9%t%%2ﬁ@r0chloride (55 mg, 0.44 mmol) and 60B (156 mg, 0.40

mmol) were mixed in acetonitrile (10 ml). To the suspension was added potassium

carbonate (0.13 g, 0.93 mmol). The mixture was heated to 80°C (oil bath) for 3 hours. The

et i di n-1-yl1) (5-phenyl

mixture was cooled to room temperature. Acetonitrile (10 ml) was added and the mixture
was filtered. The filtrate was evaporated to dryness. The residue was purified by

10 preparative HPLC using a gradient of 20-85% acetonitrile in water/acetonitrile/ammonia
95/5/0.2 buffer over 25 minutes with a flow rate of 19 mL/min. There was obtained 99 mg
(56%) of 67 as a solid. "H NMR (500 MHz, CDCls): § 2.61 (m, 1H), 3.0-3.5 (m, 5H), 3.54
(m, 2H), 3.71 (m, 2H), 4.13 (m, 2H), 4.59 (m, 2H), 5.06 (m, 1H), 7.23 (m, 4H), 7.47 (t,
2H), 7.55 (t, 1H), 8.10 (d, 2H), MS (APCI+) m/z 437 [M+H]', LC purity: 97%.

15 Example 68
(3-(4-((3-(Difluoromethyl)azetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

oxadiazol-2-yl)methanone
o
N N
Vi gPsrae
o 0
F

68A. 4-(1-(5-Phenvl-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzaldehyde

Q 0
H N
)‘\©\ /C/N)Kf N
0 0~

20



109 4- Hydroxybenzal dehyde (1.10 g, 9.17 mml), cesium carbonate (3.49 g,
10.70 nmol ) and 53B (2.70 g, 7.64 mol) were mxed with DMF (80 nmL). The

m xture wai® 28t7/aouz8d at 110 C for 18 h and then cool ed t ®CRGB20h@5$25bi ds
were filtered off and the filtrate was evaporated. The residue was treated
wi th nmet hanol and the formed solid was;gpllected 5 by filtration. Drying
under vacuum afforded 1.8 g (62% of 68A as a beige solid. 1H NWR (500 MHz,
DMSO-d6): 8 3.85 (s, 3H), 4.13 (dd, 1H), 4.57 (dd, 1H), 4.65 (dd, 1H), 5.12

5510, 5 28 et 0 Tt bt 00

3- { (CZI:I/ fl u@mﬁmﬁfah& B3BZ200 di N64 ﬁTM) ?f@?@ylhfi{fe& WltthMF (80 rnL)bThe meture was

F N O { - But 3-for azetidine-1-c o] te (0,93

5. 02 mmls lrrﬁ%@t i0s Q%é&haﬁdﬁmcegleﬁg%aé? S?Wr%f‘@% erséy %ﬂﬂd erﬁkﬂ@teg g,
8. 60 mm'vaas%?ogétggdrﬂe% \%rgs ﬁ%a)te h aRdedopnd tﬁ@?d?me&‘@blllc?ﬁ§ Ldifebfg, 2

catal ytic ano et hano 60 |ut was added. The m xture was stirred at
RT for 2dyHilaadbr Peyingaudedacmin aﬁfomueatﬂu%r g(@%)mmsm arhs)g@amﬁdllfﬂ MiylRous

et T b et DRSOy b B PTE G (bt Th oSBT g o D T el ot o
2060y o UEArROS XM, YR 7 1%%?'?%3”6&@&%%3%? 2§ RGP Oy D 9

1H), 3. 881§ APCH)), m/asgm[MwH]?m 5.94 (t, 1H). 68C.
3(Df|ulﬁr§§rret F HCNHI 20F 68B (1. 10
g, 5.31 jés

' in dioxane (4M 5 nL). The
m xture was stlrred at RT for one day ang then evaporated and co-evaporat ed
several tinmes together with ethanol. Thelfe was obtained 0.8 g (100% of the
HC1 adduct as a yellow oil. 1H NWR ( Od6): 8 3.07 (m 1H), 3.85
(m 2H), 4.00 (m 2H), 256.34 (tF

VW

VO 2012/ 004588PCT/ GB2011/ 051256 110
10
tert-Butyl 3-formylazetidine-1-carboxylate (0.93 g, 5.02 mmol) was dissolved in

DCM (2 mL) under nitrogen. Deoxofluor (1.9 g, 8.60 mmol) dissolved in DCM (2 mL)
was added and then, while stirring, a catalytic amount of ethanol (60 uL) was added. The
mixture was stirred at RT for 24 h and then poured into a mixture of DCM (50 mL) and

15 aqueous NaHCOs (50 mL). The two layers were stirred vigorously until no more gas was
liberated. The organic solution was filtered through a phase separator and then the solvent
was removed by evaporation. There was obtained 1.10 g (96%) of 68B as an oil. '"H NMR
(500 MHz, CDCl;): & 1.44 (s, 9H), 2.93 (m, 1H), 3.88 (m, 2H), 4.00 (m, 2H), 5.94 (t, 1H).
68C. 3-(Difluoromethyl)azetidine hydrochloride

20
68B (1.10 g, 5.31 mmol) was dissolved in a solution of HCI in dioxane (4M, 5 mL).

The mixture was stirred at RT for one day and then evaporated and co-evaporated several

times together with ethanol. There was obtained 0.8 g (100%) of the HCI1 adduct as a

yellow oil. "H NMR (500 MHz, DMSO-de): & 3.07 (m, 1H), 3.85 (m, 2H), 4.00 (m, 2H),
25 6.34(t, 1H).



68. (3-(443-(Di fl uoronet hyl )azetidi n-1-yl ) nmet hyl ) phenoxy) azeti di n-1-y1) (5-ph
enyl - 1, 3, 4- oxadi azol - 2-y1) met hanone To a suspension of 68A (0.20 g,
0. 57 molwoin12Dekssg3 nmL) was added 68C (0.25 g, 1.72 nmelCY/dR2D11c08EZH6 by

DI PEA (0.30 nL, 1.72 mmol ). Sodiumtriacet oxyborohydride 5(0.24 g, 1.15
mol ) was added. The mixture was stirregyat RT for 5 h and then dil uted
with DCM The sol ution was washed with an aqueous sol ution of NaHCO3 and

t hen flltered through a phase separator. The solvent was renoved by
evaporat i ) J

nmet hanol Cl e TTE 0 ?

tr|turatedBﬂkmmmeﬂmepdaﬁdhatmer drylng |n t he hood io there was obtalned 47
ng (199 of 68 as a solid.. 1H NVR CDC13): 8 2.86

( m 2H), 3.36 JOrA suspgnsion afH8ALD. 2?@) B 52 re@ot)dpaDCi\m)G %)mseééerg 686 | o 245 78

( dd % L] 57%1&16”) fc%ﬂ@%ed ; [ylﬂIF(E'ﬂ (013L(') mL5 i 99 51%101) %deﬁ tgf&e{o%yb(?rbﬂydrdeZE“ ( d,

LC pu ity 29 @% lAnsraom s adde(d3TKldmé>(t8Pe was stirred at RT for 5 h and then diluted with

(difluor th etidin-|-yl henoxy).aze -yl henyl -1, 3 4-
SRt st AR B P Al Ot g s s S E R

147 C ( plﬂ'iﬂoh%h 8 P@se s 5{9% ghQolvent was removed by evaporatlon The product was
(3-(4-04-(Hy oxynethyg?qﬂ met hyl pi peri di n-1-y1) net hyl ) - 3- net hyl phenoxy) aze

tidinil- yl))l(lﬁe‘il)h@ﬁwlwig WwRadsiag ot @nwl)amtek whero @gAncthenal - But |

hyar de. (EBsineg 2y bugRRgRo B BRI RREA AR OBy Rl sftednlpein the B0
Under oni ttlﬁ&@%s oﬂtaﬁﬁéd 4K agwgtdubta@ Azaligl e yNivIR @o@b@é m&glgyva‘)sz geldrd.

The m xture was stirred for mn and then tert-buty
3- (et hyl1$1 3.0%¢hoXly), 326t (ndi2hle- 3.55 2520 rddkiddat id), |4r64E§mt (), H78 (déhsl Fidded.

ool ed 1o G EUREr ! Fimoltity et TRheRa il 2l TR Al Retas
extract edH)r §.¢e (Wi2H), HBQA@CIIM/ZQWH{W&@] Or @iy : S0VUN QARPIVET(8- (dr((aed
(MgS™) and then evaporated. The residue was purified by silica gel

chr omat oéd@yﬁspneqﬂml}aﬁgﬂct«mlletl@k\tlbpi@pmﬁézqﬂﬂm-1}0})(5 -Theawt Lt owtstiagohéd 120

1D (30 S L 08 TSR 0D 9,30

1H), 6 6€Eg dtphle $%) , 7.76 (d, 1H), 10.13 (s, 1H). 698 tert-Butyl
3-(4-44- (hydroxynmet hyl ) - 4- net hyl pi peri di n-1-y1) net hyl ) - 3-
met hy| phé%éﬂﬁaéﬁtqreiime@wa‘kmw Igpridiyl YD méthyi)- Pinkinyiphenoxy)azetidin-

1-yl)(5-phenyl-1,3,4-oxadiazol-2-yl)methanone
o
N N
/JC:F/H\F;\N
o 0~4
HO

20 69A. tert-Butyl 3-(4-formyl-3-methylphenoxy)azetidine-1-carboxylate

geV=p)

A slurry of sodium hydride (60%, 0.12 g, 3.10 mmol) in DMF (4 ml) was cooled by
an ice-bath. Under nitrogen, 4-hydroxy-2-methylbenzaldehyde in DMF (2ml) was added.

The mixture was stirred for 30 min and then tert-butyl 3-(methylsulfonyloxy)azetidine-1-

25 carboxylate in DMF (4 ml) was added. The mixture was heated to 100 °C using an oil bath



10To a solution of 69A (3.00 g, 10.3 mml) in DCM (50 nL) was added (4-

nmet hyl pi peri di n-4-yl)nethanol (2.56 g, 15.5 mmol) followed by DI PEA (3. 60
mL, 20.6 woeb)2/009388 reaction m xture was stirred at RT fPor/G@Ronvosizad t hen
sodiumtri acet oxyborohydride (6.55 g, 30.9 mol) was added. The m xture was
stirred at RT overnight and then washeg;ith a saturated aqueous sol ution
of Na2CO3. The aqueous 15l ayer was extracted several tines with DCM The
organic layers were filtered through a phase separator and then evaporat ed.

There wa i 4

CoC13) Olg?@s?’gg tgeﬂ)jc,ogﬁe%% m aﬁ%ﬁoqhﬁg‘” %I adigd Vhif' ET“%HT% liag® (

2H) , 2. 30vdsextradthd tride MtMWA&i‘DThe&oﬂﬂm(dd orgdic sautdshs(veere 3hhd (Mgw4xamd 2H) ,

? AE’ZII _,_;n ﬁli%ezn e’gy@gorg‘%fim_ﬂ remdgg%aﬁgurlfd d by silica g?el %I?ro(rncalltog]fa!l_ll))hy elutil'n?g vgzl(‘?h 15, M
1-(4- 1 anol

HO To o e R e A R P et A TR e

(30 ms)  aild'H MNMVIR €500 Mbtz, GDAIYr & 1 wWag(s,StH ) 2 6d (a3 HRT4. Db(m22Ih) A3k ur e was

transferr edaéﬂg a 25 separ tor&‘f unne er was added. The aqueous

phase wad- BemprldDy @6% il et6 4%1@27&%?‘1’* ]&]&a i tH). ayer was separated
and the

2012/ 004§g8P S |ﬁ sh\?\}%t . L el\{ﬂnl 1|rr1]13t 1r3gan| c layers
wer e fil tetiedphdmosyighetaliphhserbsryateat or and the soI vent was renoved by
evaporation. The residue was dissolved in a mxture of THF (30 nL) and an
aqueous solution of NaOH (1M 40 ni). Jthe m xturg was stirred at RT for 4 h
and then the solution was co avapor. The aqueous
residue was 5 extracted se N Th agqueous | ayer was
diluted with a saturated sol CB and t xture was further
extracted wwth DCM The c I ned organlc Iayers were filtered through a

bt aifod 1. 0515 {PUonGH SBAIAL D dimmobn R (BB s odsdiy - 8" 0. 95 (s,
3 1.3 1n- n 1 0 o 3 2H) ,
3H212 B %Iéelgt_bmlp%@ld 1. ?ﬂxilggih Al 56% @?5(&}1 1%811 W%d% I§IPEA2{'%6051%L(%%651|_D H)

6.57 (s, nihpl). Phelreac(trd),n nllkl)u,re WBs étAR{d af)RThfoz 29®5n [aMi Hﬂen sodium

?ngat ]hil éﬁéﬁ%ﬁﬁg F%‘ﬁ({elh(%ﬁ)g( %HE %Blv‘ga%%hg (g;éﬁ%ﬁ t?}}set‘gx@gf%ahghrone To a
sol uti on WQEmeSHeand thRR vehsh&i With Mhﬂatédrhqlﬁ@éﬁ%ﬂﬁitloﬁ@W@Omeﬁqg&ﬁs

15conmerci al 'y avail abl e ethyl 5-phenyl-1, 3, 4- oxadi azol e- 2- carboleate
(1.305g, l®/co@apmpiracted several times with DCM. The organic layers were filtered throug

phase separator and then evaporated. There was obtained 3.1 g (74%) of the product as an
oil. 'H NMR (500 MHz, CDCl3): § 0.95 (s, 3H), 1.33 (m, 2H), 1.45 (s, 9H), 1.51 (m, 2H),
2.26 (m, 2H), 2.30 (s, 3H), 2.51 (m, 2H), 3.38 (s, 2H), 3.39 (s, 2H), 3.99 (m, 2H), 4.27 (m,
2H), 4.84 (m, 1H), 6.48 (dd, 1H), 6.56 (d, 1H), 7.16 (d, 1H), MS (APCI+) m/z 405

0 [M+H].
69C. (1-(4-(Azetidin-3-yloxy)-2-methylbenzyl)-4-methylpiperidin-4-yl)methanol

Lo

To a solution of 69B (3.10 g, 7.66 mmol) in DCM (100 mL) was added TFA (30

mL) and the reaction mixture was stirred at RT for 2 h. The mixture was transferred to a
25 separatory funnel and water was added. The aqueous phase was carefully basified with

Na,COs. The organic layer was separated and the basic aqueous layer was extracted ten



foll owed by sodi um cyanide (53 ng, 1.10 mmol ). The reaction m xture was
stirred at RT overnight. The sol vent was renoved by evaporation and the
resi due waio 2diz¢wadssed in DCM The sol uti on was washed wprCh/Q¥emG@E31256i |t er ed
t hrough a phase separator and then evaporated to near dryness. Ether was
added and the fornmed solid was filteregyoff and 20 washed with ether. The
product was dried in vacuo to afford 1.85 g (72% of 69 as a crystalline
solid, m p. 167C. 1H NWR (500 MHz, CDC13): 8 0.96 (s, 3H, 1.31 (m 2H),

1.52 (m ,; . , 3.40

(s oty 0 g e Rhbia ot oy b o il e scpfialcapdifle 5 3

(m 1H), s6lvbdt Wakthkembifd bbeeofation ITHe rediddBwhaddisdot)ed i .addix(ure o2 FIF (3059 (t,
1 H . (0)

]Ié;Da,rrp?e 1;@3)ddnd2a|1_1l)a’quel\é§15 (so I?lglor-{ )of Ir\lea(Z)H4(7lK/I,[4'?)/|+n|j];). Thle_ %i)%t?lgeuxtvlast sx.{rre%ga‘? RT fJo'% 2 h

(3 B MO PR OO KAL) (- (&

3- Et hyl azetrdedscenl timcs hitbr@veThe equdotiOyciGFBGRI ith a Butiyated solution

DO ( 26 S e et s Taberfaliied FHE (R TG RoR RePERTAdEE 1 1 e

10 at RT Q& fikered Mr8Bch 4 PRRc sHRraTbXirdrtBe YRS (AR ARG RA byEhhph@lioaserdded

and the m xture was again evaporated to afford 3.0 g (1009 of 70A. 1H NWR

(500 MHz,washbEd)ed 186D 9B %X of 69€) 3s ah. @l AANMRHFO0 31192 QDAL M B)0.957G, 313, (4- (( 3
-Ethyl -3 - r a i din-1.-yl Y, he etigin;l -yl) - (4-
met hoxyphl%%ﬁslzﬁférﬁa%ﬁhgcﬁ%ég?w#e%‘ﬁgﬂm e (s, 2%)’ 342%, 2%’ 348 (m,
10 2H),3.95 (m, 2H), 4.97 (m, 1H), 6.50 (dd, 1H), 6.57 (s, 1H), 7.16 (d, 1H), MS (APCI+)
m/z 305 [M+H]".
69. (3-(4-((4-(Hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-

methylphenoxy)azetidin-1-y1)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone
To a solution of 69C (1.65 g, 5.42 mmol) in methanol (25 mL) was added

15 commercially available ethyl 5-phenyl-1,3,4-oxadiazole-2-carboxylate (1.30 g, 5.96 mmol)
followed by sodium cyanide (53 mg, 1.10 mmol). The reaction mixture was stirred at RT
overnight. The solvent was removed by evaporation and the residue was dissolved in
DCM. The solution was washed with NaHCOs, filtered through a phase separator and then
evaporated to near dryness. Ether was added and the formed solid was filtered off and

20 washed with ether. The product was dried in vacuo to afford 1.85 g (72%) of 69 as a
crystalline solid, m. p. 167°C. '"H NMR (500 MHz, CDCl3): 8 0.96 (s, 3H), 1.31 (m, 2H),
1.52 (m, 2H) 2.28 (m, 2H), 2.34 (s, 3H), 2.51 (m, 2H), 3.38 (s, 2H), 3.40 (s, 2H), 4.31 (dd,
1H), 4.62 (dd, 1H), 4.73 (dd, 1H), 5.05 (m, 1H), 5.13 (m, 1H), 6.54 (dd, 1H), 6.60 (d, 1H),
7.18 (d, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 8.17 (d, 2H), MS (APCI+) m/z 477 [M+H]", LC

25 purity: 99%.



15To a solution of 55A (0.20 g, 0.53 mml ) in DCM (10 nL) was added 70A
(0.20 g, 0.93 mml) followed by DI PEA (0.17 nm., 0.95 mmol). The m xture was
stirred aWORM1Au5820 m n and then sodium tri acet oxybor olrgardrte11(G3128 g,
1.05 nmol ) was added. The mi xture was stirred at RT overnight and then
washed with an aqueous sol ution of Na2¢g{3. The organic sol ution was
filtered through a phase separator and then the sol vent was 20 renoved by
evaporation. The product was purified on a silica gel columm using ethyl
acetate iﬂr%'ﬁﬂg%S% met hanol in DCM where the nethanol contained 2M

ammoni a. s obtained 128 ng (52% of 70 as a solid. 1H NMR (500 MHz,
CEDC13): 83-((04-@6-%hyl-3ﬂ)ydr?xﬁaie€bdin-Eﬂ)me?l}ﬂﬁ)h(ﬁ;ioxﬁkhetid(ﬂn-lileIlfDﬂ-,(4-2H), ? 60 I(—lf
2H), 3.88 (s, 3H), 4.32 (m 1H, 4.63 (m 1H, 4.72 (m 1H), 5.10 (m 2H)),
6. 71 (d, Behoxyphsnyh],3.4axadipzél2-yhmethanong 10 (g, 2H), MS 25 (APClI+) iz
465 [MtH] ', LC purity: 97% 114 Exanple 719

(3-(4-((3-Ethyl-3-hydroxyazet Le n-A< yl ) met hyl|) phgnoxy) azet i di n-1-y1) (5- phen
yl -1, 3, 4- oxadi azol - Z-Wano LA N ZN

4- (1- (5-Phenyl-1, 3, 4- oXadi/azol e- Zgarba azetyld Nn-3-y| oxy) benzal dehyde
| ntermedi ate 53B (5.0 g, "45.5 mml) wdd di ssol ved\in DMA (40 nL) and 4-
i ohydr oxybenzal dehyde (2.17 g, 17.8 mmol) was addgd Nol | owed by Cs2CO3 (5.8
g, 17.8 mmol). The m xture was stirred at 110C fo . Water was added and
the m xture was extracted trice with DCM The sol utiqn was filtered through
a phase separator and the solvent was renoved by evap@rati on. Ether was
added to the residue and the forned solid was filtered and washed with
ether.’ The product was dried in vacuo to give 3.58 g (6699 15 of 71A as a
bei ge sol7od. BEEINVRZERDE Ml 16d6dR)ate 8 4. 37 (m 1H), 4.70 (m 1H), 4.79
(m 1H), 5.18 (m 2H), 6.91 (d, 2H), /.53 (t, 2H), 7.60 (t, 1H), 7.87 (d,
2H), 8.16 (d, 2H), 9.92 (s, 1I—D.ﬁ§§/§ - (bF(cp3+ Et hyl -3

2

- hydroxyazeti di n-1-yl) met hyl ) phé& azetidin-1-yl)(5 -phenyl -

1, 3, 4- oxadi azol - 2-yl ) met hanone ing a simlar protocol as described in
Exanpl e 70 enpl oying 71A and 70A as starting materials afforded 185 nyg
(30% of 71 aseraBsiofi3ekthylll3-hpdrox @6 dvirz | -caibok glhate (8.30g,93 .43tmm8H)wasl. 76 (q,

472 (i digived MBCTRIVME) ! biATAS Tapgias 30Uk T Fostfon mimirepisd St 7'
(t, 1) . Br¥Fof 85 n2hdl thdYBnt ARG Wil &afdratddMttihnel wos RHED hd thd W& ture

was again evaporated to afford 3.0 g (100%) of 70A. 'H NMR (500 MHz, CDCls): § 0.96

(t, 3H), 1.81 (q, 2H), 3.94 (m, 4H).

70.  (3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-

methoxyphenyl)-1,3.4-oxadiazol-2-yl)methanone
15 To a solution of 55A (0.20 g, 0.53 mmol) in DCM (10 mL) was added 70A (0.20 g,
0.93 mmol) followed by DIPEA (0.17 mL, 0.95 mmol). The mixture was stirred at RT for

20 min and then sodium triacetoxyborohydride (0.22 g, 1.05 mmol) was added. The
mixture was stirred at RT overnight and then washed with an aqueous solution of Na,CO:s.
The organic solution was filtered through a phase separator and then the solvent was

20 removed by evaporation. The product was purified on a silica gel column using ethyl
acetate and then 5% methanol in DCM where the methanol contained 2M ammonia. There
was obtained 128 mg (52%) of 70 as a solid. "H NMR (500 MHz, CDCls): & 0.95 (t, 3H),
1.77 (q, 2H), 3.02 (d, 2H), 3.30 (d, 2H), 3.60 (s, 2H), 3.88 (s, 3H), 4.32 (m, 1H), 4.63 (m,
1H), 4.72 (m, 1H), 5.10 (m, 2H), 6.71 (d, 2H), 7.01 (d, 2H), 7.22 (d, 2H), 8.10 (d, 2H), MS

25 (APCI+) m/z 465 [M+H]', LC purity: 97%.



115 Exanple 72
(3-(4-((3-Ethyl -3-hydroxyazetidi n-1-yl)nethyl)-2-net hyl phenoxy) azetidin-1-y
1) (5-(4- wotzhxoppdsenyl) - 1, 3, 4- oxadi azol - 2-y1) met hanone @CI/GBiMG1E6si m | ar
protocol as described in Exanple 70 enpl oying MA and 70A as starting
materials afforded 93 ng (38% of 72 ag;a solid. 1H NVR (500 MHz, CDC13): 8
0.95 (t, 3H), 1.77 (q, 2H, 2.23 (s, 3H), 3.02 (d, 2H), 3.29 (d, 2H), 3.57
(s 2H), 3.89 (s, 3H), 4.33 (m 1H), 4.65 (m 1H, 4.72 (m 1H), 5.07 (m
5.1p Lmydk . 6.44 (d, 1H), 7.05 (m 4H), 8.09 (d, 2H), M5 (APCl+) nz
479[|\/H rity: 99% |o Exanple 73
(3-(4- ((33E“O@LEﬂryﬂPBdf}@Wﬁ)mw@nm-&l)we)m)mhbxﬁamﬂﬁwlF)ﬂ){ﬁr@hxéhﬁlzlawdl n-1-y
1) (5-(4- nethoxypheny 1, 3, 4- oxadi azol - 2-y1) met hanone
f 3- Hydr owa@é??ld?ow)memwsem met hoxypheny1) - 1 3, 4- oxadi azol 2 y1) met hanone
o 15 HO To a suspen5| on of ethyl
5- (4- nmet hoxyphenyl) -1, 3, 4- oxadiLazo 2- car box Iat - see e.g. Journal fuer
Prakti sche Chem e, 327, 91% 0 /2N01 mol) in dry
met hanol (10 nml) was ad ed /sodi um .40 mmol ). A solution of
3- hydroxyazetidine hydrotfloride (0.26°g, 2. 42 I) in methanol (2 m)
and then 20 triethylamne (0.34 nlL, 2.42 mmol) wer¢added at anbi ent
tenperature. The reaction m xture was stirred at at t enperature over
night. Water (20 m) and dichl oronethane 116 (30 wer e added. Sone of
the desired product precipitated and was filtered off The two |layers after
filtration were separated and the aqueous phase was extracted twi ce wth
di chl or onet hane (30 ml) The corrbl ned organic layers were dried over My504
and the ??I ution w . i 0, 43 g (77%
of 73A ad 1A sSFid: VR agplo-2-eqrpouyl) °3 84 (s,
3H), 4.30 (m 2H), 455(m H) 0

Jane:

Intermediate 53B (5.0 g, 15.5 mmol) was dissolved in DMA (40 mL) and 4-

10 hydroxybenzaldehyde (2.17 g, 17.8 mmol) was added followed by Cs,COs (5.8 g, 17.8
mmol). The mixture was stirred at 110°C for 5 h. Water was added and the mixture was
extracted trice with DCM. The solution was filtered through a phase separator and the
solvent was removed by evaporation. Ether was added to the residue and the formed solid
was filtered and washed with ether. The product was dried in vacuo to give 3.58 g (66%)

15 of 71A as a beige solid. 'H NMR (500 MHz, CDCls): § 4.37 (m, 1H), 4.70 (m, 1H), 4.79
(m, 1H), 5.18 (m, 2H), 6.91 (d, 2H), 7.53 (t, 2H), 7.60 (t, 1H), 7.87 (d, 2H), 8.16 (d, 2H),
9.92 (s, 1H).

71. (3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1.3.4-oxadiazol-2-y)methanone

20 Using a similar protocol as described in Example 70 employing 71A and 70A as
starting materials afforded 185 mg (30%) of 71 as a solid. '"H NMR (500 MHz, CDCl;): &
0.95 (t, 3H), 1.76 (q, 2H), 3.02 (d, 2H), 3.26 (d, 2H), 3.58 (s, 2H), 4.29 (m, 1H), 4.61 (m,
1H), 4.72 (m, 1H), 5.10 (m, 2H), 6.71 (d, 2H), 7.21 (d, 2H), 7.51 (t, 2H), 7.55 (t, 1H), 8.13
(d, 2H), MS (APCI+) m/z 435 [M+H]', LC purity: 94%.



4.77 (dd, 1H), 5.85 (d, 1H), 7.16 (d, 2H), 7.98 (d, 2H), M5 (APCI+) mlz 276
[ MiH] 1. 73B.

1- (5- (4- Neohoeypinsay 1) - 1, 3, 4- oxadi azol e- 2- car bonyl ) azet iPAITGERRO111051256

met hanesul fonate o i0A suspension of 73A (5.45 g, 19. 8 mol) in

di chl oronet hane (100 m ) was cooled injgn ice-bath. Triethylamne (4.4 ni,
31.7 mol ) was added foll owed by nethanesul fonyl chloride (2.3 nm., 29.7
mol ). After the addition, the cooling bath was renoved. The m xture was
stirred f The m xture was transferred to a separatory funnel and was
washed WM foll omed by aqueous NaHCO3 (sat.). The organic 15sol ution

was dri e(13-((M(asEtlﬁya-par}atrmq)azaﬁdinel/-ypmeﬂi}a)i2 mhithplphenombedidin-BO1ys-(4-and
di et hyl et her (200 were added and the solid product was filtered. The

product WBAgh W’@Byl{)w’%é%ﬁ@‘ﬂz?}r%m?’le“@tnﬁw and then dried in vacuo. There
was obtained 5.03 g (72% of 738 as a sol id. olH NWR (500 MHz, CDC13): 8
3.13 (s, 3H), 3.90 (s, 3H d, 4/64 (dd, 1H), 4. 86 (dd, 1H),
5.11 (dd, 1H), 5.40(m/%—[/“ﬁt/ )qq oH), MB 20 (APCI+) m z
354 [MtH 1. 73C

4- (1- (5- (4- Met hoxypheny1¥§9 1, 3, 4- oxadi aZol e- 2- car bnyflazet| di n- 3-yl oxy) - 2-
nmet hyl benzal dehyde 0- Using a simlar ocol as described in
Exanpl e 71A enploying 73B and 4- 25 hydroxy- 2- net nzal dehyde as
starting materials afforded 9.4 g (67% of 73C as a \117 solid. 1H NWR (500
MHz, CDC13): 8 2.67 (s, 3H), 3.89 (s, 3H), 4.37 (m 1%, 4.70 (m 1H), 4.78

(m 18, 5 15 0e 2hiyPpfinchys bl $xbhpis Dapuo B S ilPoa’ss7® (¢
- hydr oXy azefid HinBrelial Iarfaﬁteaxdshng(sg%tdimﬁa@%@@M)lme(sroﬂ |MM%)®I5C13) 8

5(4- et hoxyphenyl) -1, 3, 4- oxadi azol -2-y1) net hanone Using a simlar
pr ot ocol Oa9§ Eebx | 53 dq. HDEX 3RS, 8 HI03.82r, @ﬁ)n39293t22éﬂ£3 704, 38, s&%ats; ng

T AU A 2 2 0 g 1 DA 3R S
3.57 (s, mﬁ)(m 3l}§98 ()9(d a@o) M%@Z’C(Iﬂ*)mmw [Mﬁm*(mp&hby 94973 (m 1H), 5.05
m d,

(m 1H),
10 Example 73

(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-(4-

methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone
o
N N
~H o
HO 0o ©

O_

73A. (3-Hydroxvazetidin-1-v)(5-(4-methoxyphenvl)-1.3.4-oxadiazol-2-y)methanone

(o]
-
HO N\N/
To a suspension of ethyl 5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carboxylate —
see e.g. Journal fuer Praktische Chemie, 327, 109-116 (1985) - (0.50 g, 2.01 mmol) in dry

15

methanol (10 ml) was added sodium cyanide (20 mg, 0.40 mmol). A solution of 3-
hydroxyazetidine hydrochloride (0.26 g, 2.42 mmol) in methanol (2 ml) and then
20 triethylamine (0.34 mL, 2.42 mmol) were added at ambient temperature. The reaction

mixture was stirred at ambient temperature over night. Water (20 ml) and dichloromethane



| 06.59 (s, 1H), 7.03 (d, 2H), 7.16 (d, 1H), 8.10 (d, 2H), M5 (APCI+) mz
479 [MrH 1, LC purity: 96% Exanple 74

(3-(4- ((3wvatndoossshydr oxyazeti di n- 1-yl ) et hyl ) - 2- net hy| phEGBey)zBsersodi n- 1-y
1) (5- phenyl -1, 3, 4- oxadi azol - 2-y1) met hanone T4A.

3-Met hyl-4-(1-(5-Phenyl-1, 3, 4- oxadi azol g5 2- car bonyl ) azeti di n- 3-

yl oxy) benzal dehyde Using a simlar protocol as described in Exanple 71A
enpl oyi ng 53B and 4- 20 hydroxy- 3-net hyl benzal dehyde as starting materials

af f-or ded 69(2 %lﬁqé‘%%@ q% %‘é%f?ﬁ@e@@égfﬂgu&'ﬁ{%}ﬁtag@%d% fbl%%%l@f f% taf,033 (s,

(7 54 I(—|§ lAkys affer Giltrdtion wldd} Sepﬁraz&i &Iﬂi, thd kjueods phas€ Svas tklractd th8cq @With2H) , 9. 89
s, 1 4-

- hydr oxyéizéffqramﬁthlan@(%% bh}}lll% COZH%?W%‘H% ey uzredriad averNgyPsand thaenyl - 1, 3
, 4- oxadi 8zQkipR v%k)a RADPIE total, there Wi JWaife O T3 E(”??%? oF Lok 280G i bed in
Exanple 70 enploying 74A ané)7OA as starting materials afforded 35 ng (11%
of 74sas WR((MO(MMHHDMRO((&@(B kY,.)74 (dd;ﬂ)H;\,as) 84 &, SHY 498 (@, ,2H§H§ 55 tm78HY,q, 2H),
2.24 (s 3. 01 4.68

Coit ity it biaal b st ooty 7t 78, u Sl ar @l g oo M”hh b5 (i

1H), 7. 1%b3ps, 1 : , M5 (APCl+) nlz
449’ [ M+ H]]73i3 1 5 s ihdole-2hrboRyiiEelifin-at
| o( 3-(4- (rﬁﬁhaﬁlemfonﬁtehydr oxyazetl di n-1-yl ) met hyl) - 3- net hyl phenoxy) azeti din-1
-y1) (5- phenyl -1, 3, 4- oxadi azol - 2- yl)get hanone Using a simlar
prot ocol as descrl bed in Exarrpl e 70 oy| 0 53C and 70A as starting
materials afforded 189 ng (SQO 1H NVR (600 MHz,
DVSO- d6) :

10 A suspension of 73A (5.45 g, 19. 8 mmol) in dichloromethane (100 ml) was cooled

in an ice-bath. Triethylamine (4.4 mL, 31.7 mmol) was added followed by
methanesulfonyl chloride (2.3 mL, 29.7 mmol). After the addition, the cooling bath was
removed. The mixture was stirred for 7 h. The mixture was transferred to a separatory
funnel and was washed with water followed by aqueous NaHCOj (sat.). The organic

15 solution was dried (phase separator) and evaporated. Dichloromethane (50 mL) and diethyl
ether (200 mL) were added and the solid product was filtered. The product was washed
twice with diethyl ether and then dried in vacuo. There was obtained 5.03 g (72%) of 73B
as a solid. '"H NMR (500 MHz, CDCL): § 3.13 (s, 3H), 3.90 (s, 3H), 4.42 (dd, 1H), 4.64
(dd, 1H), 4.86 (dd, 1H), 5.11 (dd, 1H), 5.40 (m, 1H), 7.02 (d, 2H), 8.09 (d, 2H), MS

20 (APCI+) m/z 354 [M+H] .
73C. 4-(1-(5-(4-Methoxyphenyl)-1.3.4-oxadiazole-2-carbonyl)azetidin-3-yloxy)-2-

methylbenzaldehyde

Using a similar protocol as described in Example 71A employing 73B and 4-
25 hydroxy-2-methylbenzaldehyde as starting materials afforded 9.4 g (67%) of 73C as a



158 0.84 (t, 3H), 1.59 (q, 2H), 2.21 (s, 3H), 2.79 (d, 2H), 3.16 (d, 2H),
3.46 (s, 2H), 4.04 (m 1H), 4.48 (m 1H), 4.59 (m 1H), 4.97 (s, 1H), 5.05
(m 2H), woeniw4ssgH), 6.66 (s, 1H), 7.12 (d, 1H), 7.62PCT/GE2bY1/0572566 (t,
1H), 8.04 (d, 2H), M5 (APCI+) mz 449 [MtH', LC purity: 91% 119 Exanple
76 (3-(4-((3-Hydr oxy-3-methylazetidipy1-yl)methyl)p h en
oxy)azetidin-l-yl)(5-(4- net hoxypheny1;-1,3,4- oxadi azol - 2-y1l) met hanone o
0- 5Using a simlar protocol as described in Exanple 70 enpl oyi ng 55A and

3- nethyl azet | d 124
(5255 of “SEE ALYl M QR TRLHER A 3B R y h il 6 857,57 4
2 3. 5S6H)N4. , 1), 81 B(89 738 (d 3| 1

%6 (m {‘%7%*%81 A B0 En e et %”‘ZH%*"”S s 70
(d 2H) (¢ (@2 (Ql-li)H) MB (APCI+) nlz 451 [MtH ', LC purlty 1096%

4
(3 (4 ((§ Hyd
nyl- %, 3 (4|—-n(119(1&d<lv@11&ﬂv1)21- 3]4)dm‘dfaad5ll(-)llel)ﬁlethanone

Using a similar protocol as described in Example 70 employing 73C and 70A as
starting materials afforded 100 mg (41%) of 73 as a solid. '"H NMR (500 MHz, CDCls): &
0.98 (t, 3H), 1.80 (q, 2H), 2.30 (s, 3H), 2.98 (m, 2H), 3.33 (d, 2H), 3.57 (s, 2H), 3.89 (s,
3H), 4.32 (m, 1H), 4.63 (m, 1H), 4.73 (m, 1H), 5.05 (m, 1H), 5.11 (m, 1H), 6.54 (d, 1H),
10 6.59 (s, 1H), 7.03 (d, 2H), 7.16 (d, 1H), 8.10 (d, 2H), MS (APCI+) m/z 479 [M+H]', LC

purity: 96%.

Example 74
(3-(4-((3-Ethyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

(@]
uae@rae
HO 0 ©

15
74A. 3-Methyl-4-(1-(5-Phenyl-1,3.4-oxadiazole-2-carbonyl)azetidin-3-

e 0
aed-aq
o (0]

Using a similar protocol as described in Example 71A employing S3B and 4-

vloxy)benzaldehyde

20 hydroxy-3-methylbenzaldehyde as starting materials afforded 0.8 g (28%) of 74A as a
solid. "H NMR (500 MHz, CDCls): § 2.33 (s, 3H), 4.40 (m, 1H), 4.71 (m, 1H), 4.82 (m,
1H), 5.19 (m, 2H), 6.61 (s, 1H), 7.54 (t, 2H), 7.60 (t, 1H), 7.73 (d, 1H), 7.75 (s, 1H), 8.18
(d, 2H), 9.89 (s, 1H).



15Using a simlar protocol as described in Exanple 70 enploying 71A and 3-
nmet hyl azeti di n-3-ol hydrochloride as starting materials afforded 20 ng
(1699 of wo2arp/m4388lid. 1H NVR (500 MHz, CDC13): 8 1.50P(C3/GEbh1/0582584 (d,
2H), 3.33 (d, 2H), 3.63 (s, 2H), 4.32 (m 1H), 4.64 (m 1H), 4.76 (m 1H),
5,05 (m 1H), 5.12 (m 1FD 6.74 (d, 2Hg 7.24 (d 2H), 7.53 (t, 2H), 7.59
(t, 1H), 8.16 (d, 2H), M5 (APCI+) mz 421 [MtH ', LC purity: 2088% 120

Exanpl e 78
haRIIEARAH A5RE.AI -1 -

(3-(2- Chlgro-

y1l) (5- phenyl -

3- Chl or ophefiyl- 1(544@&@011&2101]2 ﬁ)rﬂethxrameazol e- 2- car bonyl )azet| di n- 3-

yl oxy) benzal dehyde a sim.lar protocol as described in Exanple
71A enpl oyi ng (54 &tipniler pr@mcal -JESHIRAAR FEmPlS Yetmiiey g 73%\&95 i’AY dateri al s

(m “1by . sirolPpatiigh oyt st By PGy ot AT NIROGHORIHETRELy £,
;gl) : 33( Sl’&sf%r%‘iil T8 (@QRH)H2.2a 1, ,3H5, D61 (&2HYH).31 &, 281) (3157 BPH) L B0(ngs, 1H).

3- d h di
[ 51%416&(@, %anrb%oys STsoLiiRy ?é'zgh%ﬁw AT DT e(”dﬁiéé?fﬁéh .
Ex |
stgrPlﬁgzﬁgt 'S’ af? ggﬁs H?%Q%%%F?%5 P@f?b%@é@@?h@ (500 VHz
CDOL3) | PulinsOTls, 3H) . 3 07 (d, 2H), 3.30 (d 2H) 3.57 (s, 2H), 4.39 (m

1H), 4.6 m . 1H), 4.81 (m 1H), 5.13 (m 2H), 5.29 (s, 1H, 6.59 (m 2
7ﬁi3 (d,i¥éﬁuﬂ$E%5 (s, 1&0, 7f%3 (t, 2&0, 7f%9 (t, 1&0, 8r26 (d, 2&0, NE?

(APCI i) r(?a-14-‘ffé5Ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-

phenyl-1,3,4-o0xadiazol-2-yl)methanone
o
N N
A~ iae
HO 0 ©

Using a similar protocol as described in Example 70 employing 53C and 70A as
starting materials afforded 189 mg (50%) of 75 as a solid. "H NMR (600 MHz, DMSO-ds):
15 00.84 (t, 3H), 1.59 (q, 2H), 2.21 (s, 3H), 2.79 (d, 2H), 3.16 (d, 2H), 3.46 (s, 2H), 4.04 (m,
1H), 4.48 (m, 1H), 4.59 (m, 1H), 4.97 (s, 1H), 5.05 (m, 2H), 6.62 (d, 1H), 6.66 (s, 1H),
7.12 (d, 1H), 7.62 (t, 2H), 7.66 (t, 1H), 8.04 (d, 2H), MS (APCI+) m/z 449 [M+H]", LC
purity: 91%.



20l MtH ', LC purity: 93% WD 2012/ 004588PCT/ GB2011/ 051256 121 Exanple 79
(3-(2-Chloro-4-((3-hydroxy-3-net hyl azeti di n-1-yl ) net hyl ) phenoxy) azeti di n-1 -
y1) (5- (4-woentenoyiskenyl) - 1, 3, 4- oxadi azol - 2- yOnret hanone ®@CT/GEX0115089256

3-Chl oro-4- (1-(5-(4-met hoxyphenyl) -1, 3, 4- oxadi azol e- 2- car bonyl ) azeti di n- 3-
yl oxy) benzal dehyde  O- Using a gigrilar protocol as described in
Exanpl e 71A enpl oyi ng 73B and 3- chl oro-4-hydroxybenzal dehyde as starting
materials afforded 80 ng (15% of 79A as a iosolid. 1H NVR (500 MHz,

CDC13) : g, 3H, 4.43 (m 1H, 4.74 (m 1H, 4.85 (m 1lH, 521 (m
2H), 6.7 , , 7.02 (d, 2H), 7.79 (d, 1H), 7.97 (s, 1H), 8.11 (d, 2H),
9.89 (s, (AHA-(GAyldDdxy(nichhydamtiflin-1 3 1)mettyDplyendxy pRétidinalzyl)(5-(4-
etidin-I-yl)nethyl)phenoxy)azetidin-1- 1 5- hen 1-1 3 4-wy jc_p_y, 15Using
a sim | amm§ihexglispyB .40z pdigeel-2-RDmedamere 70 enpl oyi ng 79A and 3-

(@]
N N
T Ty
HO 0 ©

o—
5 Using a similar protocol as described in Example 70 employing S5A and 3-

methylazetidin-3-ol hydrochloride as starting materials afforded 124 mg (52%) of 76 as a
solid. "H NMR (500 MHz, CDCls): § 1.45 (s, 3H), 3.42 (d, 2H), 3.56 (d, 2H), 3.77 (s, 2H),
3.89 (s, 3H), 4.31 (m, 1H), 4.65 (m, 1H), 4.76 (m, 1H), 5.08 (m, 1H), 5.13 (m, 1H), 6.78
(d, 2H), 7.02 (d, 2H), 7.29 (d, 2H), 8.10 (d, 2H), MS (APCI+) m/z 451 [M+H]', LC purity:

10 96%.
Example 77
(3-(4-((3-Hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-

1,3,4-oxadiazol-2-yl)methanone
0
N N
s aePrae
HO o ©

15 Using a similar protocol as described in Example 70 employing 71A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 20 mg (16%) of 77 as a
solid. "H NMR (500 MHz, CDCls): § 1.50 (s, 3H), 3.14 (d, 2H), 3.33 (d, 2H), 3.63 (s, 2H),
4.32 (m, 1H), 4.64 (m, 1H), 4.76 (m, 1H), 5.05 (m, 1H), 5.12 (m, 1H), 6.74 (d, 2H), 7.24
(d, 2H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z 421 [M+H]", LC purity:

20  88%.



met hyl azeti di n-3-0l hydrochloride as starting nmaterials afforded 29 nyg
(31%9 of 79 as a solid. 1H NWR (500 MHz, CDC13): 8 1.51 (s, 3H), 3.04 (d,
2H), 3. 28v0a012A1645883. 57 (s, 2H), 3.89 (s, 3H), 4.41 (m PCHGB2116615m 1H),
4.80 (m 1H), 5.10 (m 2H), 5.30 (s, 1H, 7.01 (d 2H), 7.13 (s, 1H), 7.36
(s, 1H), 8.09 (d, 2H), M5 (APCl+) mz 48p [MrH ', LC purity: 2088% 122
Exanpl e 80

(3-(4-((3-Hydroxy-3-nethyl azetidin-1-yl)nethyl)-3-methyl phenoxy) azeti di n-1 -
y1) (5 (4d%d 9 gphenyl) 1, 3, 4- oxadi azol - 2-y1) met hanone O S73C (0.12 g,
0.31 mmmol -nethylazetldln 3-ol hydrochloride (0.041 g, 0.34 nmol)

wer e m Xg8-(MCHIotoCM(@3hydihxy-Brimethiyldzatidlinel -¢1) the€lBF) phien o) ddetidtim 1 )ylHsd t hen
sodiumtri acet oxyborohydr| de (0.129 g, 0.61 mmol) were added. The m xture
was stir gyl L W@P%Pb%‘tyl)%h%‘?%‘t‘? diluted with DCM (10 ml). The mixture
was washed wi th aqueous NaHCO3 (sat. 4 m) and then the organic solution
was filtered through a phase arator. THe sqlvent was renoved by

evaporation and the resi ied :% Si a,gel chromat ography
eluting the product wth %o metshapol, J /ethe met hanol contai ned
ammonia (2 M. The produé‘P was trifurafed from

di et hyl ether. There was
obtained 81 ng (57% of the title €obnpound which ecrystallised from
ethyl acetate to give a crystalline solid m p. 1

137 C and 145 C 1H
NVR (500 MHz, CDC13): 8 151.51 (s, 3H), 2.30 (s, 3H, 3.01 (d, 2H), 3.30

(d, 2H), 78456 3BhloRHl( 1?55 %Her{v?fal BhbxadtaR-0 Warbbiihaifig-Im 1H), 4.72 (m

1H), 5.03 (m IH), 5.10 6.53 (d, IH), 6.60 (s, IH), 7.03 (d, 2H),
7.16 (d, yidy)bazagelide 2H) I\/B (APCI+) niz 465 [MtH] ', LC purity: 97%
Exanpl e 81

(3-(4-04-Fl uoro-4- (hydr oxyrre hyl ) pi peri di nfj1-yl ) met hyl ) phenoxy) azeti din-1-y
1) (5-(4- 20met hoxyphenyl) - 4733 di a }nmet hanone WO

2012/ 004588PCT/ G3B2011/ 051256 1 ﬁ

Using a similar protocol as described in Example 71A employing S3B and 3-
chloro-4-hydroxybenzaldehyde as starting materials afforded 51 mg (10%) of 78A as a
10 solid. '"HNMR (500 MHz, CDCls): 6 4.44 (m, 1H), 4.75 (m, 1H), 4.87 (m, 1H), 5.22 (m,
2H), 6.75 (s, 1H), 7.53 (t, 2H), 7.61 (t, 1H), 7.80 (d, 1H), 7.98 (s, 1H), 8.18 (d, 2H), 9.90
(s, 1H).
78.  (3-(2-Chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-

v1)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone

15 Using a similar protocol as described in Example 70 employing 78A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 34 mg (56%) of 78 as a
solid. "H NMR (500 MHz, CDCls): § 1.50 (s, 3H), 3.07 (d, 2H), 3.30 (d, 2H), 3.57 (s, 2H),
4.39 (m, 1H), 4.65 (m, 1H), 4.81 (m, 1H), 5.13 (m, 2H), 5.29 (s, 1H), 6.59 (m, 2H), 7.13
(d, 1H), 7.35 (s, 1H), 7.53 (t, 2H), 7.59 (t, 1H), 8.16 (d, 2H), MS (APCI+) m/z 455

20  [M+H]', LC purity: 93%.



81A. f4-Fl uoropiperidin-4-yl)nmethanol hydrochloride OHF K' NIix HCl To a
stirred solution of tert-butyl 4-fluoro-4-(hydroxynethyl)piperidine-1- 5
car boxyl awe 202100¢5880. 09 nol) in dry ether (200 nL) was &duaB2piGl0sersher (4M
100 nmL) drop-wi se at OC under N2. After addition, the m xture was all owed
to warmto RT and stirred overnight. The reaction mxture was concentrated
to renove solvent and the residue was washed with ether. 1H NWVR (400 MHz,
D20): 8 1.78 (m 2H) 2.05(m 2H, 3.15 (m 2H), 3.31 (m 2H), 3.57 (d,
2H), mz

i 081. f3- & 2 or o- 4- (hydr oxynet hyl ) pi peri di n-1-y1) met hyl ) phenoxy) azeti di
n-1- 1 ¥3-(2-Omortved-((3ehydroky-dchnethglaz@tidih- el)hetdoiyphenoxy)hiitiin-a-yd)(Fd-ar
protocol as described in Exanple 70 enpl oying 55A and 81A as starting

mat er i al Methpxyrhegyb-l %O@Q@%m&yg@eg@%ngm id. 1H NMR (500 MHz, CDC13): 8
1.60 (m 4H), 2.15 (m 2H), 2.57 (m 2H), 336 (m 2H), 3.83 (s, 2H), 4.05

(m 1H), 4.50 15(m 1H), H, 4.88J)(m 2H), 5.08 (m 1H), 6.82 (d,
2H), 7.15 (d, 2H), 7. 22\%&/“%) D8 ( H) (APCl +) mz 497 [MH ',
LC purity: 95% Exanple

/
(3- (4- 04- (Hydr oxynet hyl ¥Y94- net hyl

(0]
hi pe‘Pi di n-1-yl ) ket hyl ) - 3-
met hyl phenoxy) azeti di n-1-y1) (5- (4%net hoxypheny1l) - 4- oxadi azol - 2-y1) net ha
none o NHON\ O/ 0- 20

O_

s T9A. 3-Chloro-4-(1-(5-(4-methoxyphenyl)-1.3.4-oxadiazole-2-carbonyl)azetidin-3-

Q 0
H N
Jag e
o o
cl

Using a similar protocol as described in Example 71A employing 73B and 3-

vloxy)benzaldehyde

O_

chloro-4-hydroxybenzaldehyde as starting materials afforded 80 mg (15%) of 79A as a

10 solid. '"H NMR (500 MHz, CDCls): & 3.89 (s, 3H), 4.43 (m, 1H), 4.74 (m, 1H), 4.85 (m,
1H), 5.21 (m, 2H), 6.75 (s, 1H), 7.02 (d, 2H), 7.79 (d, 1H), 7.97 (s, 1H), 8.11 (d, 2H), 9.89
(s, 1H).
79.  (3-(2-Chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-

v1)(5-phenyl-1.3.4-oxadiazol-2-yl)methanone

15 Using a similar protocol as described in Example 70 employing 79A and 3-
methylazetidin-3-ol hydrochloride as starting materials afforded 29 mg (31%) of 79 as a
solid. "H NMR (500 MHz, CDCls): § 1.51 (s, 3H), 3.04 (d, 2H), 3.28 (d, 2H), 3.57 (s, 2H),
3.89 (s, 3H), 4.41 (m, 1H), 4.65 (m, 1H), 4.80 (m, 1H), 5.10 (m, 2H), 5.30 (s, 1H), 7.01 (d,
2H), 7.13 (s, 1H), 7.36 (s, 1H), 8.09 (d, 2H), MS (APCI+) m/z 485 [M+H]', LC purity:

20  88%.



73C (0.12 g, 0.31 nmml) and (4-nethyl pi peridin-4-yl)methanol hydrochl oride
(0.051 g, 0.31 mol) were mxed with DCM (3 nml). Triethylamne ( 0.085 m,
0. 61 nmolwoant/wkssa sodi um tri acet oxyborohydri de (0. 129PgT/dB26M/05msb) were
added. The m xture was stirred at RT overnight and then diluted with DCM
(10 ni). The m xture was washed with 2 ueous NaHCO3 (sat. 4 nl) and then
the organic solution was filtered through a phase WO

2012/ 004588PCT/ GB2011/ 051256 124 separator. The sol vent was renoved by
evapor at i g 6he residue was purified by silica gel chromatography

el uting %L@lcrguct wi th 1-3% net hanol in DCM where the nethanol contained
anmoni a ((2-(M(3-Hyerqmycﬁiumthy/lmtiﬂm-uqﬂ)aﬁaﬂylf)sgmﬂmmmnekjﬂ)ﬁk&idiﬁn-ylj”(ISer e was
obt ai ned 102 (66% of the title conmpound as a solid.1H NVR (500 MHz,
CDC13) : %etbsxxl%lené%l 3:4-033dipggl- %mme@@sn%m 2H), 2.30 (m 2H), 2.34 (s,
3H), 2.53 (m 2H), 3.38 (m 2H), 3.42 (s, 2H), 3.89 (s, 3H), 4.32 (m 1H),
4.63 (m 1H), 4.72 (m 1H), 5,04 (m 2H), 5J10 (m 1H), 6.55 (d, 2H), 6.59
(s, 1H), 7.03 (d, 2H, Nm 8. NGh , M5 (APCl+) mlz 507 [ MtH|
", LC purity: 98% Exarrp P
10( 3- (4- 04- (Hydr oxymet hyb) - 4 met hyl prgeri di n- £
-y1) (5- (4-nethoxyphenyl)-1, 3, 4- oxadi azol - 2-y1) none o 0- To a
solution of 55A (5.03 g, 13.3 mml) in DCM (250 s added (4-

met hyl pi peridi n-4-yl ) net hanol hydrochloride (2.4 4%14.6 mvl) foll owed by
DIPEA (2.5 15 nlL, 14.6 mmol ). The m xture was stirre _at RT for 20 mn
before the addi t| on of sodiumtriacet oxyboroh))(drl de , 26.5 mmol) and

MeOH ¢5 ni). TRE (Pdack Don mingbhuné 3vva<sthzlﬂzemd@u ol hmromlelrldﬁ @4l F0rdther
4- et hyl tidin-4- EA and
gOdI um %/rnf%ggﬁtw oex lxregﬁxil gﬂi‘?j’mp( %thgy mme ?79 ng%rn?é Oaéﬂdeéll1 Olﬁ%{ldﬁﬁe{;ﬂin xture

was sti rrseaiuﬁimﬁ?a’etaﬁ oi?oh@dﬁ&e ((Emrg 005 1em B0 wiite b deC Thoxytarcoysdtinde (2 g,
9.5 20 nmpl ) was adde ture was stirred for another 2 h. Yet

anot her FbRY mﬁﬂﬁgh@a@ﬂwmdelﬂlreé@@ﬁ&(}%(l&warThi%mmu@ wapgvashed Wlth/as added
and the géolﬁrs%‘#f@og %tt4ﬂl%%ftﬂﬁgg%&%mldﬁxﬁyﬁl erdPhrd §é‘ed Wi th

a saturat aqueous sol utio e organic layer s tered
t hrough acpphase T&lepalwammasamhotzétbbﬁﬁ}a‘pemlowasd thenesiédut W35 Iﬁmﬁedlbatsllma The

and ¢ hon B] PRG0N F i bR o AN OIIE 1P B h e R TREERE ol

cont ai nedontained ammonia (2 M). The product was triturated from DCM/diethyl ether. There was

) met hyl ) phenoxy) azetidin-1

obtained 81 mg (57%) of the title compound which was recrystallised from ethyl acetate

to give a crystalline solid m. p . 121 °C, 137 °C and 145 °C 'H NMR (500 MHz, CDCl;): &
15 1.51 (s, 3H), 2.30 (s, 3H), 3.01 (d, 2H), 3.30 (d, 2H), 3.56 (s, 2H), 3.89 (s, 3H), 4.30 (m,

1H), 4.62 (m, 1H), 4.72 (m, 1H), 5.03 (m, 1H), 5.10 (m, 1H), 6.53 (d, 1H), 6.60 (s, 1H),

7.03 (d, 2H), 7.16 (d, 1H), 8.09 (d, 2H), MS (APCI+) m/z 465 [M+H]', LC purity: 97%.

Example 81

(3-(4-((4-Fluoro-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
20  methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

0O
ot
F o



ammonia (2 M. The pure fractions were conbi ned and evaporated. The residue

was triturated with diethyl ether and there was obtained 3.55 g (54% of

t he produw0 2082/@4588\0 2012/ 004588PCT/ GB2011/ 051256 125 cry¢stGH2bims1256l i d, m
. 102 C and 146 C. 1H NMR (500 MHz, CDC13): 8 0.94 (s, 3H), 1.33 (m 2H)

1.55 (m 2H), 2.28 (m 2H), 2.53 (m 2k)3 3.37 (m 2H), 3.47 (s, 2H), 3.88

(s, 3H, 4.33 (m 1H, 4.62 (m 1H), 4.?% (m 1H, 5.06 (m 1H), 511 (m
1H, 6.71 (d, 2H, 7.00 (d, 2H), 7.26 (m 2H), 8.08 (d, 2H, M5 (APCl+) nlz

493 [MtH] ', LC purity: 97% 5 Exanple 84

(3-(4-03-(hydroxymnet hyl)-3-net hyl pyrrolidin-1-yl)nethyl)phenoxy)azetidin-1-

y1) (5- (#1aet ioRhepiptndil4-3)médhamocidiydoohloddy| ) met hanone o 84A.

f3-net hyl pyrrolidin-3-yl)nethanol hydrochloride 10 OH4 C H tert-butyl

3- (hydr oxynet hyl ) - 3-met hyl pyrrolidine- 1-carboxylate (0.31 g, 1.44 mmol, see

WO 2009132986) was di ssol ved in HCK iR _met hanol (1.25M 3.5 nmL, 4.32 mmol).
The reaction mixture was stirred &t RT Joverni ght and then the m xture was
evapor at ed. Et hanol was added and t HKt uHel was agai n evaporated to

afford 243 ng. The crude product was 15used in the next step w thout
further purifiToatstored solution of fert-butyl 4-fluoro-4-(hydroxymethyl)piperidine-1-

B 13 (4 M OB & I ) Shedocd BUTRH YL APy 2ot o
drop-wise at 0°C under N,. After addition, the mixture was allowed to warm to RT and
stirred overnight. The reaction mixture was concentrated to remove solvent and the residue
was washed with ether. "H NMR (400 MHz, D,0): § 1.78 (m, 2H), 2.05 (m, 2H), 3.15 (m,
2H), 3.31 (m, 2H), 3.57 (d, 2H), m/z 134 [M+H]".

10 81. (3-(4-((4-Fluoro-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-

v1)(5-(4-methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

Using a similar protocol as described in Example 70 employing S5A and 81A as
starting materials afforded 21 mg (16%) of 81 as a solid. 'H NMR (500 MHz, CDCl): §
1.60 (m, 4H), 2.15 (m, 2H), 2.57 (m, 2H), 3.36 (m, 2H), 3.83 (s, 2H), 4.05 (m, 1H), 4.50
15 (m, 1H), 4.59 (m, 1H), 4.88 (m, 2H), 5.08 (m, 1H), 6.82 (d, 2H), 7.15 (d, 2H), 7.22 (m,

2H), 7.98 (d, 2H), MS (APCI+) m/z 497 [M+H]', LC purity: 95%.

Example 82

(3-(4-((4-(Hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-
methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

QO
NoaelPrae
0 © A

20 o—
73C (0.12 g, 0.31 mmol) and (4-methylpiperidin-4-yl)methanol hydrochloride
(0.051 g, 0.31 mmol) were mixed with DCM (3 ml). Triethylamine ( 0.085 ml, 0.61 mmol)
and then sodium triacetoxyborohydride (0.129 g, 0.61 mmol) were added. The mixture was
stirred at RT overnight and then diluted with DCM (10 ml). The mixture was washed with

25 aqueous NaHCOj (sat. 4 ml) and then the organic solution was filtered through a phase



y1) (5- (4- et hoxyphenyl) -1, 3, 4- oxadi azol - 2-y1) net hanone | nternedi ate 55A
(0.165 g, 0.43 mol ), internedi ate 84A (3-nethyl pyrrolidin-3- yl)nmethanol
hydr ochl owpDde12(@43389 g, 0.65 mmol) and TEA (0.241 nlL, 1P¢4/GBROll)05Ms6e 20
m xed in dichloromethane (4 nL). The m xture was stirred at RT for 30 mn
and then sodiumtriacet oxyhydroborate (44 184 g, 0.87 nmmol) was added and
the m xture was stirred at RT overni ght. Aqueous NaHCO3 (sat., 4 nlL) and
di chl oronet hane (4 nm.) were added and the m xture was filtered through a

h I t
phase, SCagbalel, 0% 08 SR (AIL-ARESLAIBIEA o NERAIALL Ry Thn RO o
at pH3 t(geg¢ht&m2tbgf@h§ tRY%he ﬂﬂdqbrbmet (60001 - Mﬂzmetmmn BCM the(eSthe ﬁid)handl 31 -

1.39 57- 1.65 1 2. 07 49 , 3.13
-3.25 ETI mcon! eg{ |00 n123(6251\§3 E[lrlﬁe p?)pﬁuct wag glttuglted;pmm D@M@letb‘ylf@el( r”ﬁhemas 4. 51

-4.67 , 8 02
(d, 2H§ mOb |1_%\',ﬁirll%tzy g56§¢)]@tﬂ%ﬂ%@%°%3§g‘ﬁ ég?lzla(fleﬁ(}thl)\éR ﬁoose H%CPBI(} I'n th
art that Ot%e(sl?o}ﬁj e. nqnpaﬂodl 535(rﬁ MH)aIZSO'(hleZHmcﬂ 34 @uaH), rtan(od, QkBS 538 (nh)

VD) (5. (A 5 BHenb s (o 3MTB 4 32 Ghdanes (o i) HeLHan o> aRire 20 o z'
3-(4- |
(nM( (ot gt LTSI o e QUL St T ) N%) |

obt ai ned (A?Ctbh)m/alsoamwmﬁt dg?r pydity: DRP6USI ng a Chi r al pakO | A col um (suppl i ed
by Chi ralﬁmfrlgéogl es Europe) at 40C using a nobil e phase conprising

hept ane/ hyl am ne 65/35/0.2 and a UV wavel ength of 315 nMto detect
the plr()Odl(SF—?ﬁ{ drﬁ&yﬁléﬁ%)'-@ﬁleﬁllyl 1per1d1n 1-yl)methyl)phenoxy)azetldln 1-yl)(5-
(-)(3-(4-( roxymet hyl’) - 3- met hyl pyrrol’idi n-1-

y1) net hyI(?Wh@%ﬂﬂ’@nﬁbﬂeﬁﬁwxa@lnﬂ& yﬂmnﬁtall‘lonypheny 1)-1,

3, 4- oxadi azol - 2-yl') met hanone optical rotations-10.8 [c.1.0, ACN] (EE=
99.3% (1C50 28nM). 1

(+) (3-(4-((3-(hydroxy

Y1) net hyl ) phenoxy) azeti di n
hanone 20opti cal

Exanpl e 85

| ) phenoxy) azetidin-| -

rotation +9.7 [c. 1.0, Al
(3-(4-03- (hydroxynet hyl ) - 3- nethylpyrrolldln 1-yl)
y1) (5- phenyl -1, 3, 4- oxadi azol - 2-y1) net hanone 0 2 medi ate 71A (0.15 g,
0.43 mmol ), internediate 84A (0.098 g, 0.64 mol) TEA (0.238 nL, 1.72
nmmol ) were m xed in dichloronethane (4 nL). The m xture—was stirred at RT
for 30 mn ang e e or 4 5 3% 5% 38 Bl fade it S G nadbats. ™M) WS
methylpiperidin-4-yl)methanol hydrochloride (2.4 g, 14.6 mmol) followed by DIPEA (2.5
15 mL, 14.6 mmol). The mixture was stirred at RT for 20 min before the addition of sodium
triacetoxyborohydride (5.6 g, 26.5 mmol) and MeOH (5 mL). The reaction mixture was
stirred at RT overnight. Further (4-methylpiperidin-4-yl)methanol (360 mg, 2.7 mmol),
DIPEA (0.5 ml) and sodium triacetoxyborohydride (1.1 g, 5.2 mmol) were added and the
mixture was stirred at RT for 3 days. Even more sodium triacetoxyborohydride (2 g, 9.5
20  mmol) was added and the mixture was stirred for another 2 h. Yet another portion of
sodium triacetoxyborohydride (4 g, 19 mmol) was added and the mixture was left at RT
overnight. The mixture was then washed with a saturated aqueous solution of Na,COs. The
organic layer was filtered through a phase separator and the solvent was removed by
evaporation. The crude product was purified by flash chromatography starting with EtOAc
25 and then eluting the product with 5% methanol in DCM where the methanol contained

ammonia (2 M). The pure fractions were combined and evaporated. The residue was

triturated with diethyl ether and there was obtained 3.55 g (54%) of the product as a



added and the m xture was stirred at RT overnight. Aqueous NaHCO3 (sat., 4
m.) and WO 2012/ 004588PCT/ GB2011/ 051256 127 di chl oronmet hane (4 nmL) were
added andwOhe1zroxisare was filtered through a phase separatraB2andsiise

sol vent was renoved by evaporation. The product was purified by preparative
reverse-phase HPLC at pH 10 to give 2119y (11% . 1H NVR (600 Mz, DMSO) 6
1.00 (s, 3H, 1.3 - 1.39 (m 1H), 1.57 - 1.64 (m 1H), 2.05 (d, 1H), 2.41
-2.48 (m 2H), 3 14 - 53.24 (m 2H), 3.43 -3.51 (m 2H), 4.07 - 4.14 (m

1H), 4.54 - 5 1 @J , d 2H) ,
7F%3 - C9§t E%gu 59m54?6 %C(pur|F%50@%§§’ (ﬁéHﬁoé) ppre0|ar%d
by t hose 1szl<3|dnl @tﬂl)l nss e, :&H) 2t0%ain, LB, 2.53 (18, TYTBBTeh, DB, M T @l 2HY,BERS (s,

+

i ndi vi dual enanti oners:

( 3- (4- 433hyHBdspmEdh ¢ 62-(8L A A T G B i0f-(m yiH).rfet hm.) BheAdX y9.228% i di n- 1-

(5 1 2I 0
{-gg3-(4 Q%%%?ﬁ%%%g%h §gg§é%%9<%§rro E?ﬂggﬁ?fﬁﬁg?%y?§sﬁnﬁbg§ ‘azetidin
-1-y1k(5£§ghggg_4- 1, 3,4- oxadlazol 2- yl)nethanone are obtained by chiral
chronatog&agﬁé for exanple as described . in Exa

15(3- (4 Ay B SR T T U OPAF T YRR LD hoxyph
enyl) - (ﬁqnaﬁé l@ﬁygjzﬁxﬂbgﬁ%Fﬁﬂanﬁ?ghgg ne I nt ermedi ate 55A (0.10 g,

0.26 nmmol), aze ydr 0.34 nmmol, see WO
2011019090) and TEA (0. 146 ni, 1. mere mi xed in 20 dichl or onet hane
(4 mL). The m xture was stirred at .l h and then sodi um
triacetoxyhydroborate (0.112 g q*b I)Nmas added and the m xture was
stirred abHRT overnlg/; Aqueo gat., 3 nmL) and dichl oronet hane (3
m.) were pdd %r s filtered _through a phase separator and
t he sol ve s|reno ed\o eyapor ati on. The duct was purified by
preparati evear se- phaSe HPLC at pH 10 to

O

/

84A. (3-methylpyrrolidin-3-yl)methanol hydrochloride

®</
Cl

tert-butyl 3-(hydroxymethyl)-3-methylpyrrolidine-1-carboxylate (0.31 g, 1.44 mmol, see
WO 2009132986) was dissolved in HCI in methanol (1.25M, 3.5 mL, 4.32 mmol). The

10

reaction mixture was stirred at RT overnight and then the mixture was evaporated. Ethanol
was added and the mixture was again evaporated to afford 243 mg. The crude product was
15 used in the next step without further purification.

84. (3-(4-((3-(hydroxymethyl)-3-methvylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-

v)(5-(4-methoxyphenyl)-1.3.4-oxadiazol-2-yl)methanone

Intermediate S5A (0.165 g, 0.43 mmol), intermediate 84A (3-methylpyrrolidin-3-
yl)methanol hydrochloride (0.099 g, 0.65 mmol) and TEA (0.241 mL, 1.74 mmol) were
20 mixed in dichloromethane (4 mL). The mixture was stirred at RT for 30 min and then
sodium triacetoxyhydroborate (0.184 g, 0.87 mmol) was added and the mixture was stirred
at RT overnight. Aqueous NaHCOj; (sat., 4 mL) and dichloromethane (4 mL) were added
and the mixture was filtered through a phase separator and the solvent was removed by

evaporation. The product was purified by preparative reverse-phase HPLC at pH 10 than



25 give 88 ng (70% . 1H NWR (600 MHz, DVMBO) 6 1.38 - 1.85 (m 7H), 2.37 -
2.65 (m 3H, 3.53 (s, 2H, 3.71 - 3.77 (m 1H), 3.88 (s, 3H, 4.05 -4.14
(m 1H), WO2012/004588 (m WO 2012/ 004588PCT/ GB2011/ 05125@CTAB20H)0512565 -
4.67 (m 2H), 5.05 - 5.2 (m 2H), 6.85 (d, 2H), 7.17 - 7.29 (m 4H), 8 -
8.05 (m 2H), LC purity: 94% It wll lpfqappreci ated by those skilled in
the art that the title conmpound is chiral. The individual enantioners: 5(-0
(3-(4-((4- hydroxyazepan 1-yl) met hyl ) phenoxy) azeti di n- 1-y1)(5-(4- met hoxyphen

)(%2241(? 4ﬁ%r oxy zepar?{%gfrﬁﬂ%g?wf) %@Og% | 1])(8]5(5( H?‘hal loxyphen

y1)- 1, 341—3)9(6@1£H:)QI1-52-—y]16$r&h,hﬁm)ole)7é(delH))bTZ&BneZMQDQmCZH)r al13cta.psrehogr aphy

f | d bed i ) |

(3-( ix???%ﬁy%ﬁ@xéssgé%?zwi LsEhanPh oy b9 acriym Eﬂlﬁr@;ﬁ; A4 PUPHDLS ) (5- pheny
-1, 3, 2}1{)’9& , 0.43 ,
(0.098 gfl;'o. ¢8§£ hyllpggggjgn 4- mt§b%§(glrz? hI 0 ép?%@"ogz g, 1. rlrr5m :

mol , ssedt wdl b@apm@slﬁbdm&@sm&cd #hShe mﬂ&tﬂﬁtlt(e]c@ﬁ@)))mémcbhﬂFEATha. 159 m.,
1.15 mmOI)l V\ﬁl‘ m xed in dichloromethane (4 nmL). The m xture was stirred at
RT for 30M4fqu r?é‘a?tFPéﬂer%dl um triacet oxyhydroborate (0.182 g, 0.86 mmol)

was addeqmgzd@t(gﬁél Cﬁﬁg{@ﬁgﬁs%&ﬁﬂﬁ%@ﬁdﬂ AYRER) GHeno ARRASHE- NaHEB

(sat me re added and t'he m xture was

filtered($mahayyprhenpyhake, équiadlamiﬂ Qlorna‘frhdnqmealybl vent was renoved by

FC at s Bl GENE R RS R b BBy SRRl M TR ?%ase
1.35 n 1.rddhdphddy))-1,1, Foxadibzdld f{ll)ilneﬁlbhonez 32 -2.64 (m 4H), 3. 46 - 3.55

2H), 4.04 - 4.16 4.52 -4.67 2 6 85
E 3] 25)0 werogbtaiged im)c‘(nrail @Bmatqg%hx Ry u ( rg@lg&&@alﬁaqolmp (w(ﬁp lectby purity:

23:{%03ﬁljtclh\é\fayf’l;e&ﬁP%%%l%'r@ﬂesgt WCHQQ% 1’?‘151)1'14 &gasé Qoﬁlgﬁsn%t that the title
heptane/THF/triethylamine 65/35/0.2 and a UV wavelength of 315 nM to detect the
products.

15 First fraction E1 (-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-
yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1, 3,4-oxadiazol-2-yl)methanone
optical rotation -10.8° [¢.1.0, ACN] (EE=99.3%) (ICsy 28nM).

Second fraction E2 (+)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-
yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1, 3,4-oxadiazol-2-yl)methanone

20  optical rotation +9.7° [¢.1.0, ACN] (EE= 83.8%) (ICso 24nM).

Example 85
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-o0xadiazol-2-yl)methanone

O

25 Intermediate 71A (0.15 g, 0.43 mmol), intermediate 84A (0.098 g, 0.64 mmol) and
TEA (0.238 mL, 1.72 mmol) were mixed in dichloromethane (4 mL). The mixture was
stirred at RT for 30 min and then sodium triacetoxyhydroborate (0.182 g, 0.86 mmol) was
added and the mixture was stirred at RT overnight. Aqueous NaHCOs (sat., 4 mL) and



i ndi vi dual enantioners: 129 (+)
(3-(4-((4-hydroxy-4-net hyl azepan- 1-yl ) net hyl ) phenoxy) azeti di n-1-y1) (5- pheny
| -1, 3, 4woxac/m@zssB-2-yl) et hanone and (-) (3 PCT/GB2011/051256
-(4-((4-hydroxy-4-net hyl azepan-1-yl ) net hyl ) phenoxy) azetidin-1-y1) (5

- phenyl -1, 3, 4-oxadiazol-2-y|)nethanog§75 are obtained by chiral

chromat ography for exanple as described in Exanple 84. Exanple 88
(3-(4-((4-hydroxy-4- nethylazepan 1- yl)nethyl)phenoxy)azetld|n | -y1) (5-(4-

th i 0.10
0 0 5" M grbingthatt (0K BIARL B g Inl IR0 QRS ARt YL BT FRALENGharith (0.
Hel vet i canMdBobx&nA@hﬁrenib&ed Eﬁ%@apb%tm@l@ﬁ&bﬁodﬁﬂdva’ﬁﬁ;ﬁnﬁ@d by prophratite 05 mmol )
were m xed |%§40hloromthan ure was stirred at RT for |h

o o sy Hg&&aapwd%mi@g@lmz (AR E0abes DR aubte one

t he m xt sty o] )_ and
dichloro g 23(3l Srgﬁ-qvxllgir eRf-g algééﬂ rﬂ té\%g?%u%)t?g@\%}si%?ﬁtzgﬁéq%hrough a

phase sse@a%a(mr%b)nﬁ% he.Slolny, &ht), /8% — r4eh40(vredey4 64 apordatn,Gitl), Thé —prBduct was

ified b ti - 83 649 1H
KR (600 (M2 B el 75 @ SR BT 75 . Rl Gy . B Bucl: Ry
3H), 3.5k {81 bl reo%dt&ﬁbﬁ ﬁlose";hgﬂled‘lln(lﬂe art fhaﬂ-ﬁle(tfﬂe c@aﬁbpouﬁld @Jehlrﬂrl Efﬁe( m 2H),
5.06 - 5.18 (m 2H), 2H), 7.16- 7.3 (m 6 (m 2H),

LC puri tyﬁdlglﬂwlezlemom@rsl be appr eci at ed by those Skl I I ed |n the art that

(3 (- ( (T FOARRLT T Febr R st Pty EREROONE 9@9&%@*@%1 F0fTs- (a-

met hoxy phaeii)-1,13, &xaﬂraemaﬂygﬁethaaoﬂd hA@t hanone and

3-(4- 4- hyd 4- 1-vyl h tidi 1- 5 4-
et o f%@&xy@ydrgfymetbﬁigfrggtm%néhqlﬁelmém@nig%ﬁe)@%é%@%@ TR T T

20121 004300PCr] BB DRl 5D B e B T O

(13- (4- O4-afdwianioxd by thiydl chiopeitogtaphyl foy t3amgtlbiyd Jesbebeaxiy )Eaamipledn- | - y1) (5- (4-
met hoxypq@e‘g%llglé %63, 4- oxadi azol - 2-y1) net hanone

15 (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
O H /
/O

Intermediate 5S5A (0.10 g, 0.26 mmol), azepan-4-ol hydrochloride (0.052 g, 0.34
mmol, see WO 2011019090) and TEA (0.146 mL, 1.05 mmol) were mixed in

1,3,4-oxadiazol-2-yl)methanone

20 dichloromethane (4 mL). The mixture was stirred at RT for 1h and then sodium
triacetoxyhydroborate (0.112 g, 0.53 mmol) was added and the mixture was stirred at RT
overnight. Aqueous NaHCO; (sat., 3 mL) and dichloromethane (3 mL) were added and the
mixture was filtered through a phase separator and the solvent was removed by
evaporation. The product was purified by preparative reverse-phase HPLC at pH 10 to

25 give 88 mg (70%). 'H NMR (600 MHz, DMSO) & 1.38 — 1.85 (m, 7H), 2.37 — 2.65 (m,
3H), 3.53 (s, 2H), 3.71 — 3.77 (m, 1H), 3.88 (s, 3H), 4.05 — 4.14 (m, 1H), 4.31 — 4.46 (m,



OH |l o 5Piperidin-4-ylnmethanol (0.04 g, 0.35 mmol) was dissolved in

di chl oronet hane (2 nL) and TEA (0.052 ml, 0.38 nmol) was added.

I nt er rediwsioeoBam4¥88. 11 g, 0.29 mmol) was added f ol | owedPby/GRRdi a50256 of

sodiumtri acet oxyhydroborate (0.123 g, 0.58 mmvol ). The m xture was stirred
at RT overnight. Dichloronethane (10 myg and NaHCO8 (sat. 2 nl) were added
and the mxture was filtered through a 8hase separator and the solvent io
was renoved by evaporation. The product was purified by preparative

reverse- HP, H O 6
R L e L e (T L L e bdC T B L
2H), 2. 75H)2L64>uﬁm 92%) 3 19 - 3 27 (m 3H) 3. 83 - 3.92 (m 3H), 4 06 -
4.13 (m i 0 nff 5.04- 5. 13

6.85 (d, tzwal berappsecwfe%y tfw;se Med@t e@ﬁé@t thﬁ]“t wpmpwldm chigdothy " 2 479
M-H] i Exanmpl e 90

E3 (4- 03 ( ‘r:%lxeg[/lﬁ%t%ogg?{% 3- rrerr}t)hyl pyrrolidin-1-yl)nethyl)-2-

met hylsphéﬁb@y%(i%ydhomyeﬂzevahﬂ51)¢Hbthm1phm®mn&<ﬂi)l-11y13(54(4anahbmbnxﬂ)-y 1) met ha
none o &éz‘g diazol ntlerrTE#!ate 4A (0.095 g, 0.63 mmol) was dissolved in
dichloro Sradiggelypyl)metgnons apd) and TEA (0.106 nL, 0.76 mmol).

| nter medl(fat(g (4 f&@ ﬁ;faré;%ﬁaz@panq -$meIy e)%)héﬁ%% y RS REn-R Sgﬁ-rﬂ&%x%ﬁené/ll)'- :ang?) at

RT fo sodi um tri acet oxyhydr oborat'e (0.129 g,
was added34‘-lt?éad'rﬂzotl12r3é)mﬁbamlnﬁrred at RT for 21h. Aqueous 25 NaHCO3 (8% 6

216%_ 2 7\%3 4 %%%gﬂl}legab ?ﬁ fag] gﬁ%})a?o graﬁsnyf fIOI' E)?alﬁ?pqe gshée%ggbedain &‘,};‘(%1'511%16?40 arato r VO

10 Example 87
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,
4-oxadiazol-2-yl)methanone

)

Nea%a E

Intermediate 71A (0.15 g, 0.43 mmol), (0.098 g, 0.64 mmol) 4-methylazepan-4-ol

15 hydrochloride (0.062 g, 1.15 mmol, see Helvetica Chimica Acta, 45, 1823-32, (1962)) and
TEA (0.159 mL, 1.15 mmol) were mixed in dichloromethane (4 mL). The mixture was
stirred at RT for 30 min and then sodium triacetoxyhydroborate (0.182 g, 0.86 mmol) was
added and the mixture was stirred at RT overnight. Aqueous NaHCOs (sat., 3 mL) and
dichloromethane (3 mL) were added and the mixture was filtered through a phase separator

20 and the solvent was removed by evaporation. The product was purified twice by
preparative reverse-phase HPLC at pH 10 to give 53 mg (40%). '"H NMR (600 MHz,
DMSO) d 1.11 (s, 3H), 1.35 - 1.45 (m, 1H), 1.55 - 1.74 (m, 5H), 2.32 — 2.64 (m, 4H), 3.46
—3.55 (m, 2H), 4.04 — 4.16 (m, 1H), 4.52 — 4.67 (m, 2H), 5.05 — 5.2 (m, 2H), 6.85 (d, 2H),
7.25 (d, 2H), 7.61 — 7.73 (m, 3H), 8.05 — 8.11 (m, 2H), LC purity: 96%.

25 It will be appreciated by those skilled in the art that the title compound is chiral. The

individual enantiomers:



131 dichl oronethane (4 nL) was added and the solvent was renoved by
evaporation. The product was purified by preparative HPLC under basic

condi ti orsof20lowesd by | yophilisation to give (0.106 g, PCI/GR2011105138WR (400
MHz, CDC13) 6 1.01 (s, 3H), 1.57 - 1.72 (m 1H), 1.95 - 2.42 (m 6H), 2.8 -
3.09 (m 2H), 3.3 - 3.41 (m 1H), 3.44,593.59 (m 53H), 3.89 (s, 3H), 4.27
- 4.38 (m 1H, 4.59 - 4.83 (m 2H, 5- 5.22 (m 2H), 6.44 (d, 1H), 6.96
-7.17 (m 4H), 8.10 (d, 2H), M5 (APCI+) nmlz 493 [MH]', LC Purity: 91% It

wi 11 be appreal @l adaly, Ugs gyfageaaheldgg@emsp@gnr(mm%dw? i feggrpaund s

chlral enan

(3-(4- 434(-dn§adramﬂylr§t)meth)an8ndmidhyl pyrrolidin-1-yl)net hyI )-2-
?{ggg}[.] ngﬁ?ﬁ? (@( %2 A f(froxy 4- rnet y]Ta)lz(e%alg-Af-y metl?ﬁ¥p%gggxy azetldln- -yﬁz(Sa-'gllle%grlql , 2, y1) met

(3-(4-((3 ((;!’A}ﬂfﬁ"z yg@h@ﬂa)m@e met hyl pyrrolidin-1-y1)nmethyl)-2-nmethyl phenoxy)a
zetidinl- ?lx t hoxyphenyl) -1, 3, 4- oxadi azol - 2-y1) met hanone are

obt ai ned ayolghinedby clnrad whtonmptegriphyf for cxexanphedasritesiofixamgld 8#. Exanpl e 84.
Exanpl e 3% 1!1% g? (4-03- (hydroxynet hyl ) - 3-nmet hyl pyrrolidin-1-yl)nethyl)-3-
met hyl ph tidin-1-y1)(5-(4-nmethoxyphenyl)-1,3, 4-oxadi azol 2-y1) met ha

glogﬁl gromat hane (6 ﬁ{ﬁ ﬁ%ygﬁﬁil@l))&atﬁgi)m&% 1gtflsmr;1s_§9%(\5eg nmol ) .

| nt er rredllmtbome(lwl)ﬂ%, froxgligzolnyl)methasoneided and th mixture stirred at
RT for 5 min. and then sodiumtriacepoxyhydroborate (0.129 g, 0.61 nmol)
was added. The mi xture was stirred at\ RT fior 21h. Aqueous NaHCO8 (8% 4 nl)
was added and the m xture was filter;&\'{ﬁo‘mgh a phase separator,

di chl oronet hane (4 nlL) was adde:@d t he\sofient was renoved by

evapor at i on. was pur|fied be reparative HPLC under basic
i 114 g, 76% . 1H NVR (400
.93 -2.21 (m 2H), 2.22 -

conditions fo

2.39 (m (m lH) 2.94- 3.0 1H) 3.25 - 3.39 (m 1H),
3.41 - 3.6 389(5 3H), 425-439(m1H) 4.54 132
/
10 Intermediate S5A (0.10 g, 0.26 mmol), 4-methylazepan-4-ol hydrochloride (0.057

g, 0.34 mmol, see Helvetica Chimica Acta, 45, 1823-32, (1962)) and TEA (0.146 mL, 1.05
mmol) were mixed in dichloromethane (4 mL). The mixture was stirred at RT for 1h and
then sodium triacetoxyhydroborate (0.112 g, 0.53 mmol) was added and the mixture was
stirred at RT overnight. Aqueous NaHCOs (sat., 3 mL) and dichloromethane (3 mL) were

15 added and the mixture was filtered through a phase separator and the solvent was removed
by evaporation. The product was purified by preparative reverse-phase HPLC at pH 10 to
give 83 mg (64%). '"H NMR (600 MHz, DMSO) & 1.11 (s, 3H), 1.35 — 1.8 (m, 7H), 2.31 —
2.65 (m, 3H), 3.51 (s, 2H), 3.88 (s, 3H), 4.07 — 4.12 (m, 1H), 4.51 — 4.66 (m, 2H), 5.06 —
5.18 (m, 2H), 6.85 (d, 2H), 7.16 — 7.3 (m, 4H), 8 — 8.06 (m, 2H), LC-purity: 92%.

20 It will be appreciated by those skilled in the art that the title compound is chiral. The
individual enantiomers:
(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone and
(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-

25 methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone

are obtained by chiral chromatography for example as described in Example 84.



-4.8 (m 2H), 4.99- 5.18 (m 2H), 6.47 -6.66 (m 2H), 7.02(d, 2H), 7.08 -
7.19 (m 1H), 8.10 (d, 2H), M5 (APCI+) mz 493 [MtH]', LC Purity: 99% It
will be apprecimizsd by those skilled in the art that thecriGB2etiesmseund i s
chiral. The individual enantioners: 5(-0

(3-(4-43- (hydroxynethyl) 3- et hyl pyrrohigli n-1-y1) net hyl ) - 3-

nmet hyl phenoxy) azeti di n-1-y1) ( 5- ( 4- nethoxyphenyl) 1, 3, 4- oxadi azol - 2-y1) net ha
none and (-)

(3-(4-((3 L ynethyl) 3- et hyl pyrrolidin-1-y1) et hyl ) - 3- net hyl phenoxy) a
zetldlnlrfégﬁg—gﬁ met hoxyphenyl) -1, 3, 4- oxadi azol - 2- y1) met hanone are

obt ai ned (M4-¢¢4L(ﬂ@ﬂrd>iymrhylmpalﬁﬂm I-@I)n&)(l&ﬁ)}il&n&ﬁy)dﬁ&td’m-tleyd)(&MExarrpl e 84.

10 Exanpl e

(3-(4-04 lﬁth9¥mbe(lﬁ?dp%%?ﬁé@lﬁwl)zpm@ﬂﬂmnﬁn& yl ) et hyl ) phenoxy) azeti din-1-y1
) (5-(4- nethoxyphenyl)-d, 3,d=¢xadi azol - 2-y1) met hanone o 0 OH To a sol ution
, 3, 4- oxadi azol e- 2- car bonyl )azeti din-3- 15

: | in DCM (30 nL) were added

(4- et hyl pi/perN di n- 4- thano 27 g, 1.88 mml, 1.3 equiv) and sodi um
triacetox Nohy \ge 0.615 g, 903nnDI 2 equiv). The reaction m xture
was stirred a Enper at ure overhlght and thereafter transferred to a
separatory funne washed with a saturated solutlon of Na2CQ3, drled (phase

1 nt t d Th d 1
20 pucl {1 bd by i B 0 e S SRR ddlis Do B lae b1 o ng
it E O (4194 (0 M@Hﬂ@%ﬁi‘&%scﬁ%@'lﬁﬂeﬂﬁecﬁat%@!d?(b 3G @)zgqﬂmal)So g

snap columm, collecting at W 291 nm. The pure product fractions were
conbi ned veﬂﬁddé@ﬂbﬁ@ﬂoméhy ndditiof of shditme trpﬁrcewwhydasboaraw«) 123 gol.p¥mmol).

Recrystallisatjon from 20 af 280 8% of oduct, as a
white solli'§ "¢y ﬂV%@%Pw Q@H @Wig@ﬁ%@pg 2 1.37-
251. 56 (ML )BkBre addetOand. tﬂ@nﬁiﬂire‘l\bﬁsy ﬁl?arékﬁthf& X a ?ha%‘@epar%tcﬁ%nﬂ $he s3tflent 4. 33

(dd, 1H), 4.64 (dd, 1H), 4.74 (dd, 1H), 15 (m 2H), 6.72 (d, 2H)
7.02 0d, veasiyemavepiby( qyaporaion. g he p(f@ﬂucm)as pwsie(dﬂ;nmr@parm‘ze ISECTSG-RBASF

2012/ 004385RCT{ 820116035238 533 ARNTER (600 MHz, DMSO) 6 1.05 — 1.17 (m, 2H),
1.28 = 1.39 (m, 1H), 1.57 — 1.66 (m, 2H), 1.82 — 1.92 (m, 2H), 2.75 — 2.84 (m, 2H), 3.19 —
3.27 (m, 3H), 3.83 —3.92 (m, 3H), 4.06 — 4.13 (m, 1H), 4.37 — 4.45 (m, 1H), 4.5 — 4.67 (m,
2H), 5.04 - 5.19 (m, 2H), 6.85 (d, 2H), 7.16 — 7.27 (m, 4H), 8 — 8.05 (m, 2H), MS
15 (APCI+) m/z 479 [M+H]', LC-purity: 99%.
Example 90
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-

methylphenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone
/D N \ O\
o N—_;

Intermediate 84A (0.095 g, 0.63 mmol) was dissolved in dichloromethane (6 mL),
THF (1 mL) and TEA (0.106 mL, 0.76 mmol). Intermediate 74A (0.120 g, 0.31 mmol) was

20

added and the mixture stirred at RT for 5 min. and then sodium triacetoxyhydroborate
(0.129 g, 0.61 mmol) was added. The mixture was stirred at RT for 21h. Aqueous
25 NaHCOs; (8%, 6 mL) was added and the mixture was filtered through a phase separator,



50r a pharnmaceutically acceptable salt thereof in which R represents H,
fluoro, chloro, brono, cyano, a G Aal kyl group optionally substituted by
one or nowe 2012mussg a C_2al koxy group optional |y subst PCutGROIy5025€¢ Or
nore fluoro, or a G _3alkylthio group optionally substituted by one or nore
fluoro; R2 represents H or fluoro; 10 R¢ represents a group of formila
-NRaRb in which a) Ra and Rb independently represent: 1) H 2) a G Aal kyl
group optionally substituted by one or nore of the follow ng: fluoro,

hydr oxy, GG , e
C3_6cycl g?ﬁhk%rﬁélg{rhlégé(& 1%Lguvtlais 3%(216](1%1 su stfétngﬁlggyelbmowe&w evxgrlr)ggtgdno%rh?he

fol |l ow ngyrodwdvv@wunf&d@yﬁﬁblk@xtyvegﬂm uﬁdeerastorcmamo@ foBowey by oal kyl group

| b f the fa
A . AR T T
al Kyl ene 1chae 155, P8 Longl oy HDSKLLbe Y1088 O 41TRRe) 6] Adliky safgups or

5) Ra represents H a group or a _bcy group and
r epr esent3$)a3.g? (mﬁH) L4IRB |4r$8v(/tn dH) 4.5 phe&Sdnt, 8Ha, ond2dm, ZHGE 6Add (dyllHDLe

epr osent s e g -ciiSoarh S FaRae o3 Bl R RS
het er ocy} ivfj Bd %r@&ﬁ&@wmge isd A hehe b BloQlik BRIpBELEHR chi:gmraxygen and

nitrogen optionally substituted by one or nore of the follow ng: hydroxy, a
Ci Aal kyl 1@cﬁmgipaleaa@mmgskoxy group or a C _4al kanoyl group; or b) Ra and

L A hed
cat ur aed 50l bR R R Te R Rl SRR B2 "opt onal 1y

cont ajoni ﬁ‘&tﬁ’gﬂp%@gﬁjakétmah y@)(y-gﬁﬂleﬂ&lﬂypﬁ%ﬂyl) 5Q4a8xa&@2oIPT-OMnd@Enérivaindt hi s
addi ti onal atom or group i s always separated fromthe nj trogen atom by at

| east tw& )c{éw(ﬁxs@ ey %y@ﬁalyw}’err@mylm@hdimgﬂ)@e&ml) Srngthyiphouesyeeiidéy by
one or f LR Yanofe O _4al koxy group, a
C Aal koxyca oﬁtﬁl&hégg ww?ﬁ% 464():%?%8 %%5 gr(%l[o), or a G _4al kyl group
opt i onal laye shtliatd bwtmchlbyrohmgrxghydbr byangp] CaPddskiodeyd 1grEmmptH843y one or nore
fluoro, provi deg that 134 the substituents linked to the ring by a hetero
atom are ted at a carbon atom adj acent to any ring hetero atom or
c) Rasan 9] ith they are attached
repr esen;b g@s(tg?@?g?%{gl%&ﬁg)%%e }gg&ir%ﬁoc cllhlgtél\yﬁe%er ocyclic ring
cont ai ni mgethplphdoioxy)asesiidinil {yl)i5-¢4ntedhoxyphahyl)-13dekadiatd2-gdimethananleli t i onal
nitrogen atom by a G _4al kanoyl group, benzoyl, a C _4al koxycar bonyl group,
a G Aal kyl sul fonyl group, car bam)yl N- G Aal kyfi car bamoyl, N,
Ndi G _4 onC _4al kyl group; RS epres(snts H G _3al kyl

f

group optional substi t ut ed gne or
hydr oxy or a . ¥al kgxy gro PR6 and/ R7 |ndepe den
fluoro, chloro, AR

Intermediate 84A (0.097 g, 0.64 mmol) was dissolved in dichloromethane (6 mL),

20  THF (1 mL) and TEA (0.106 mL, 0.76 mmol). Intermediate 73C (0.120 g, 0.31 mmol) was
added and th mixture stirred at RT for 5 min. and then sodium triacetoxyhydroborate
(0.129 g, 0.61 mmol) was added. The mixture was stirred at RT for 21h. Aqueous
NaHCOs (8%, 4 mL) was added and the mixture was filtered through a phase separator,
dichloromethane (4 mL) was added and the solvent was removed by evaporation. The

25 product was purified by preparative HPLC under basic conditions followed by
lyophilisation to give (0.114 g, 76%). '"H NMR (400 MHz, CDCl;) & 1.01 (s, 3H), 1.56 —
1.71 (m, 1H), 1.93 — 2.21 (m, 2H), 2.22 — 2.39 (m, 4H), 2.77 - 2.92 (m, 1H), 2.94 — 3.09
(m, 1H), 3.25 - 3.39 (m, 1H), 3.41 — 3.62 (m, 3H), 3.89 (s, 3H), 4.25 — 4.39 (m, 1H), 4.54



substituted by one or nore fluoro, a G Aal koxy group optionally substituted
by one or nore fluoro; provided that R6 and R7 are not |ocated neta to each
ot her; amdoAorapusssents 0 or S. is 2)A conpound of fornmeCa/dB2as/msizsmed in
claim1 in which A represents 0. 3)A conpound of forrmula | as clainmed in
claim1l as represented by formula Il Ryyd Rb N O or a pharmaceutically
acceptabl e salt thereof in which 20R represents H fluoro, chl oro br ono,
a G _4al kyl group optionally substituted by one or m)re fluoro or

C _2al koxy, tdoon i AHut fI or o;

represent 54%@%%#?80%90;9&3%%9%6 7| n§§6gnden 7CU2 gn();é ?I%E%anlé)’l?b

i ndependenitd (d, 2ERMNES eAPCI+))mA142) [M+H]Md<wlqtgr9w/p 0pt| onal Iy substituted by
250ne or nore of the f ydroxy, a C _4al kox roup, or
c3_6cycl daviype Wte‘ﬂ%ﬁ'@?%qﬂ%@ @ﬁ%w&%&%} fe cgrpapnd s o 35@# Zhal | y

substi t uted, Ry e mder e of the follow ng: hydroxy or by a G Aal koxy
group or by one or nore fluoro 3) a C3_6cycl oal kyl group optionally

subst ist ut(ed(Gbi-@hehyairoxymnathydj- S{Mhylpyﬂrdvdmg-ylbmahyb}ﬁ a G Aal koxy group or

fluoro 4) X ou i.ch | epne chain is
opt + onal Ty Tpstespats ity e B S e e gyt
represenys (Bt(4sa(3qﬁ&®xmet@[)031ﬁle9{ VIR reBdBLYSH PR3 BE kA l%ﬂ@xﬁlazétﬁlﬁl{ esents
a group -L represent's ‘a bond or a G _4al kyl ene chain

opt i onal Ilyyli(étiétmftth@whblwlbhé %@X&ﬁmzel Zayl)nailth@ylbnfgatr@@b@llmdd)y%lmbpr esents a
car bon | 'cﬂr ato 7 pbe}ga%gl 1sa ersa1;1 g, %ﬁﬁ;“?ﬁf het erocyclic ring

5cont ai ni nd)nl 0% Iéhyhgfg Dy serected® oxygen and nitrogen

opt i opal IRkagijle b2t ut ed by one or nore of the follow ng: hydroxy, a

G _4al kylﬁgrou a_C 4al koxy group or. a Cl_ 4al kanoyl group; Ra and

R B ogot (i E IR Bt EArbertdingh Bl han e s hird MU an
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone

To a solution of 4-(1-(5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-

15 yloxy)benzaldehyde (0.55 g, 1.45 mmol in DCM (30 mL) were added (4-ethylpiperidin-4-
yl)methanol (0.27 g, 1.88 mmol, 1.3 equiv) and sodium triacetoxyborohydride (0.615 g,
2.90 mmol, 2 equiv). The reaction mixture was stirred at room temperature overnight and

thereafter transferred to a separatory funnel, washed with a saturated solution of Na CO,

dried (phase separator) and concentrated under reduced pressure. The crude product was

20  purified by automatic flash column chromatography using Biotage (cluting with EtOAc
(10 CV), then EtOAc/MeOH(containing 2 M NHz) 20:1) on a 50 g snap column, collecting
at UV 291 nm). The pure product fractions were combined and evaporated to afford the
product as a white solid. Recrystallisation from DCM/Et,0 afforded 280 mg, 38% of the
product as a white solid (purity >99% ). '"H NMR (400 MHz, CDCls): § 0.82 (t, 3H), 1.37-

25 1.56 (m, 6H), 2.30-2.46 (m, 4H), 3.45 (2 x s, 4H), 3.89 (s, 3H), 4.33 (dd, 1H), 4.64 (dd,
1H), 4.74 (dd, 1H), 5.03-5.15 (m, 2H), 6.72 (d, 2H), 7.02 (d, 2H), 7.25 (d, 2H), 8.1 (d, 2H),
MS (APCI+) m/z 507 [M+H]".



1) a pyrrolidino ring optionally substituted by one or nore of the
followng: fluoro, a G _ 10 4al koxy group, hydroxy, or a G _4al kyl group
opt i onal Iwo=otzswiiseaed by hydroxy, provided that the sub®CirtaBentigsiisaked to
the ring by a hetero atomare not |ocated at a carbon atom adj acent to the
nitrogen atom or 2) a norpholino ringjzpr 3) a piperazino ring which
is optionally substituted at the additional nitrogen atom by a Cl-
154al kanoyl group; a G _4al kyl sul fonyl group or a C _4al kyl group; or 4)
an azetidino ring optionally substi tl.&lgg ;oy one or nore of the follow ng:
fluoro, hydroxy, a C _4al koxy group, - 6cycl oal kyl group or a C _4al kyl
group optionally substituted by hydroxy, by a C _4al koxy group or by one or
nore fluaro provided th%t the substituents linked to the ring by a hetero
atom are ot FoepRyngdo éor&‘é‘l?aobn atom adj acent to 20any ring hetero atom
or 5) a piperidino ring opéei onal Iy substituted by ope or nore of the
foll ow ng: fluoro, hydrox ), & BRy6cycl oal kyl group, and
a G _4al kyl group Rption ah by a C _4al koxy group
g’Ci _4al koxy|[25gr@up p

or by one or nore fl ; sent H, fluoro,
chloro, a C _4al kylRgroup ed that R6 and R7
are not |located neta to each other. 136 Or a pharmaceyti C&dly acceptable
salt thereof in which R represents H fluoro, chloro, bronp, a C _4al kyl
group optionally substitute or..nore .fluoro or a C _2al koxy group
opt 1 e oy daTstacEHRELY b BReR RGBT R and b | ndependent Iy

r epr esentR'Saprdskents HC flddd, kytlor@rsie, & akes_6Cyallgdbtonb ogfionly sabsbtutd@bioxy
C2_4al kyl ene group in which the alkylene chain is optionally substituted by
one or n9Ne oMoKD, Y orHOXFrErREp HienRbpsybsasdhyeaiciof masp flagwner & gr oup
-L-R8 in j N ese : ¢ ] e chain optionally
substit uteé%hlgglt%ﬂg?%{lp %glg{éaaﬁs_@gﬁg@eﬁ bélfogﬁgggﬂ%lrr]%ﬁ@%? epresents

t et r ahy diGfreprgsenarH befluadoy dr opyr anyl each of which is optionally
substituted by one or 10npre of the.follow ng: hydroxy, a C _4al kyl group,
a G Yal Koxgrgraths FPURO Oﬁlﬁ?&ﬁ‘k_%ﬁ “bWBlf\gl; or b) Ra and Rip together with
the nitrogem,af RMitRpRhdahy tRYscat: 8) i Fached %5 SBtionally Slib&it@¥d 69! 1 di no
ring opti gnalal y sdbstpi t ut eﬁ ﬁf/’ Sgne ())r n)’Drel"‘ofkr}"?E'reo ?opll%l\l/ﬁ %,g: a1 a _4gl koxy
group, hyde oxmoroef the @llosahkyfluogy, hypropy o Cdedkaxiyarouhier 8 (hsdyictoadl s | i nked
o e T 2 DRt er O, LT A" oS8 2ol Ra R R0 Al Al acent to

following: hydroxy, a C;.salkoxy group or fluoro 3) a Csscycloalkyl group optionally

15 substituted by one or more of the following: hydroxy, a C, 4alkoxy group or fluoro 4) a
Cialkoxy Cs.alkylene group in which the alkylene chain is optionally substituted by one
or more C; 4alkyl groups or 5) R represents H, a Cy_4alkyl group or a Cscycloalkyl group
and R® represents a group —L-R® in which L represents a bond or a Cj_alkylene chain
optionally substituted by one or more C;_salkyl groups and R® represents a carbon linked

20 4-7 membered saturated monocyclic heterocyclic ring containing 1 or 2 hetero atoms
selected from oxygen and nitrogen optionally substituted by one or more of the following:
hydroxy, a Cjalkyl group, a C_salkoxy group or a C;_salkanoyl group; or
b) R* and R together with the nitrogen atom to which they are attached represent a
saturated 4 to 7 membered monocyclic heterocyclic ring optionally containing an

25 additional oxygen, sulphur, SO or SO; provided that this additional atom or group is
always separated from the nitrogen atom by at least two carbon atoms and wherein the ring
is optionally substituted by one or more of the following: fluoro, hydroxy, a C,_4alkoxy
group, a Cjalkoxycarbonyl group, a Cs.scycloalkyl group, or a C;4alkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group or by one or more fluoro, provided that



2) a norpholino ring or 3) a piperazino ring which is optionally
substituted at the additional nitrogen atom by a Cl- 4al kanoyl group; a

C _4al kylwolzbphssgr oup or a C _4al kyl group; or 4) anTaB2bidisSms6eri ng
which is optionally substituted by one or nore of the follow ng: 20hydroxy,
a G _4al koxy group, a C3_6cycloal kyl gieup, or a C _4al kyl group optionally
substituted by hydroxy or by a C _4al koxy group provided that the
substituents Ilnked to the ring by a hetero atomare not |ocated at a
carbon atom adig E t@QP{e ﬁh By DELREPLy &{n 1Pcated53t a%, f’do%%‘idrﬂ' no ring
optionall'y su stl one nDre ot uoro, 25hydroxy,
a 4a|hqumgm@u@gnﬂgE&mﬁammhgaikyI group, or ad 4a|ky| group optionally
substi t ut ed, by hydroxy or a G _4al koxy group or by one or nore fluoro;

R6 and RP) RnaehB %ﬁ&hlewrt%bee%ﬂgmwmﬂewh tg?ﬂ yeatachegirenisieRé? group or a
G _4al koxy B QP Py /) %@3) ANGLrRY BE Eind bnth ARG SR Ral Rt

ot her ol &PaﬁgyRéhﬁﬁ% epende ﬁﬁl ré@?ésénﬁgggn ﬁﬁ% (gﬁégﬁo I%g&h

Ci _4a|s ky lopgowally sobstautCil adtht Iadcklylo% ngfrapep apmoby d€d. 4alhatoyR§r0alpdbdR203dr & not

| ocat ed t to each ot her. 2 588PCT, GBZOl

phar mace P’fXPa OCEIIBI-¢ %V\DWY?SHéJP@afgr‘?W \%ﬁ{b@ﬂ (8 ﬁ%’gﬁ?{l@nﬁyg

met hoxy; ]Vdﬁfgdﬁwgm%@mbggﬁggqgggt@%uﬁepresent H or nethyl provi ded that at
| east one _of Eresents nethyl and R6 and R7 independently

repres entR Heresantst i gk a 6n.cal ﬂ@lommmtloaltally substitusasebyodneRs reare fiRgror aspme 9ént s
met hyl . I‘ilglAW%{ ? @hgr ror}alg tig 0aXI Ig/ accept able salt thereof in which R
represents SRt hoxy” 1-4 y

10 R%and R’ independently represent H, fluoro, chloro, bromo, a Cy_salkyl group optionally

substituted by one or more fluoro, a C;_salkoxy group optionally substituted by one or
more fluoro; provided that R® and R” are not located meta to each other; and

A represents O or S.
15 2) A compound of formula I as claimed in claim 1 in which A represents O.

3) A compound of formula I as claimed in claim 1 as represented by formula II

R 6 2
S : N—N R
O‘CN% )
7 O
R | o R'

or a pharmaceutically acceptable salt thereof in which
20  R'represents H, fluoro, chloro, bromo, a C;_salkyl group optionally substituted by one or
more fluoro or a C;alkoxy group optionally substituted by one or more fluoro;
R’ represents H or fluoro;
R*and R® independently represent
a) R*and R" independently represent: 1) H 2) a C\_salkyl group optionally substituted by
25 one or more of the following: fluoro, hydroxy, a C; salkoxy group, or a Csscycloalkyl
group, wherein the Csgcycloalkyl group is optionally substituted by one or more of the
following: hydroxy or by a C;_4alkoxy group or by one or more fluoro 3) a Cs¢cycloalkyl
group optionally substituted by one or more of the following: hydroxy, a C,_salkoxy group
or fluoro 4) a C;_salkoxy C;4alkylene group in which the alkylene chain is optionally



in which R2 represents H or fluoro; R6 and R7 i ndependently represent
H, chloro or nethyl provided that one of R6 and R7 15represents H, R3'
repr esentwoHp1fdowssso, hydroxy or a C _4al kyl group opti ecaldBzoswissispt ut ed
by hydroxy or by one or nore fluoro; and R3b represents H or a G _4al kyl
group optionally substituted by hydroxyy;s WO 2012/ 004588PCT/ GB2011/ 051256
138 111B or a pharmaceutically acceptable salt thereof in which R
represents H or nmethoxy; R2 represents Hor fluoro; 5 R6 and R7

i nd d 3 kogd f R7
ropr osont i RE B! B B okl 0, IR TRro b B S PR pRBLSPLY QOB 1, oL
opt i onal |G seytbedliylgi@g kiyd Ry dieryscors atyognel & imovhéchfll repr@entandond 6r K

represents or a G._4alkyl group optionally substituted by hydroxy. 10 8)A
conpound Cdﬂal_h%lre%%ﬁu’l‘ Og%orﬁlwwagqtﬁap By angrnmgee Qeﬁﬁﬁ’i &rueY alﬁfyﬁf ormula I11C
0 represents a carbon linked 4-7 membered saturated monocyclic heterocyclic ring

s containing 1 or 2 hetero atoms selected from oxygen and nitrogen optionally substituted by
one or more of the following: hydroxy, a C;.alkyl group, a C;4alkoxy group or a C;.
salkanoyl group; or
b) R* and R together with the nitrogen atom to which they are attached represent
1) a pyrrolidino ring optionally substituted by one or more of the following: fluoro, a C,_

10 galkoxy group, hydroxy, or a C;.4alkyl group optionally substitued by hydroxy, provided
that the substituents linked to the ring by a hetero atom are not located at a carbon atom
adjacent to the nitrogen atom; or
2) a morpholino ring; or
3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;.

15 salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or
4) an azetidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C;4alkoxy group, a Csecycloalkyl group or a C; 4alkyl group optionally
substituted by hydroxy, by a Cysalkoxy group or by one or more fluoro provided that the
substituents linked to the ring by a hetero atom are not located at a carbon atom adjacent to

20  any ring hetero atom; or
5) a piperidino ring optionally substituted by one or more of the following: fluoro,
hydroxy, a C;.salkoxy group, a Csscycloalkyl group, and a C,.salkyl group optionally
substituted by hydroxy, by a C;4alkoxy group or by one or more fluoro;

R’ and R independently represent H, fluoro, chloro, a C_alkyl group or a C)_salkoxy

25 group provided that R® and R” are not located meta to cach other.

4) A compound of formula I as claimed in claim 1 as represented by formula I1A

. K N
R—/—N o
7 O
R o R1
A



or a pharmaceutically acceptable salt thereof 15 in which R represents H
or nmethoxy; R6 and R7 independently represent H or nethyl provided that
only one WO 2R®/mui$8R7 represents nmethyl; R9 represents PCTAR201N511%¢dr oxy
or a G _4al kyl group optionally substituted by hydroxy or by one or nore
fluoro; and 2010 - K represents H or aj{d _4al kyl group optionally
substituted by hydroxy. WO 2012/ 004588PCT/ GB2011/ 051256 139 9) A conpound
according to claim1l selected fromone or nore of the foll owi ng conmpounds:

(5-(4- Chl9r%ﬁgﬁﬂ¥%hu%Hgaém§é%%sﬁﬁQHx&ﬁ¥ﬁkﬁ§a{4 (pyrrolidin-1-yl nethyl)pheno

Xy) azeti

5(5-(4- n’&llhqmymw,lﬂudr@clﬂom arbnay, @l G, 2alkd) grdug dptigatly elibstituied by one or
yInethyI)pheg»xy)azetld -1-y1) netha one;

( 5- pheny T00r¢ BURLoRrAf 122 Ongm(oytleaa kyp%}'l;b?tbt}fieébbi ope Of MOEh{IP9Bhenoxy) azet i di

n-1- yl) @taﬁa'ik@“ﬁd Agdithyfrpecgphenyl) - 1, 3
, 4- oxadi azol - 2-y1) ( q% ?118’ §hd|n 1- yInethyl)phenoxy)azetldln 1-
10y| ) met hahlon&;,. 4alky1 group, a C3 6cycloalkyl group, a Cy_salkoxy C,_salkylene group in which

é\gnilif) ( Ey %L}Illgll}g(&}l 18|0_p h Vﬁgﬁgﬁ%hggleéﬂedolr%olfe élEyl(gro Igsrolrle Lellgcri ?{@Et hyl)p
( 3 (4-( pmﬁde?kﬁdynﬂy FeprédaBt hylohphenoXiv varet L dégredendsl) dordRr b @ Ydik HieBe 4- 0xadi az

-2- yl) met hanong;
15( 3- ( 3- eheinepyiourlyrubgholci hpnastctey Inqyh Enodliyylazenrsdind R® rgmyp{eBtspheny 1- 1, 3, 4- 0

xadi azol teztrah¥d1)o%ﬂryPornte{}e?hydropyranyl cach of which is optionally substituted by one or

10 more of the following: hydroxy, a Cj.salkyl group, a C.salkoxy group or a C,_salkanoyl
group; or
b) R* and R together with the nitrogen atom to which they are attached represent
1) a pyrrolidino ring optionally substituted by one or more of the following: a C, salkoxy
group, hydroxy, or a C;_4alkyl group provided that the substituents linked to the ring by a

15 hetero atom are not located at a carbon atom adjacent to the nitrogen atom ,

2) a morpholino ring or

3) a piperazino ring which is optionally substituted at the additional nitrogen atom by a C;_
salkanoyl group; a C;_salkylsulfonyl group or a C;_salkyl group; or

4) an azetidino ring which is optionally substituted by one or more of the following:

20 hydroxy, a Cj.salkoxy group, a Cs.scycloalkyl group, or a C;4alkyl group optionally
substituted by hydroxy or by a C,_salkoxy group provided that the substituents linked to
the ring by a hetero atom are not located at a carbon atom adjacent to any ring hetero atom;
or
5) a piperidino ring optionally substituted by one or more of the following: fluoro,

25 hydroxy, a C;_salkoxy group, a C;scycloalkyl group, or a C;_4alkyl group optionally
substituted by hydroxy or by a C,.4alkoxy group or by one or more fluoro;

R® and R’ independently represent H, fluoro, chloro, a C _salkyl group or a Cj_4alkoxy
group provided that R® and R’ are not located meta to each other.
R®and R’ independently represent H, chloro, fluoro, a C;_4alkyl group or a C, 4alkoxy

30 group provided that R® and R” are not located meta to cach other.

5) A compound of formula I as claimed in claim 1 as represented by formula I11



(3-(3-net hoxy- 4- (nor phol i nonet hyl ) phenoxy) azeti di n-1-y1) (5-(4-nmet hoxyphenyl
)-1, 3, 4- oxadi azol - 2-y1) net hanone;

(3- (2- retWwoor/a04s88 et hyl pi per azi n- 1- y1) met hyl ) phenoxy) azetdBton/a51358) ( 5- phe
nyl -1, 3, 4- 20oxadi azol - 2-yl ) met hanone;

(5- (4- et hoxyphenyl) -1, 3, 4- oxadi azol - 2yy4) (3- (2- et hyl - 4- ((4- net hyl pi per azi
n- 1y1) net hyl ) phenoxy) azeti di n- 1- y1) net hanone;

(3-(2-met hyl-4- ((4- et hyl pi perazin-1-yl) net hyl ) phenoxy) azetidin-1-yl) (5-p-t
olyl-1, 3, 4- oxadi azol - 25y1) net hgnone;

25( 5- (4- met hoxypheny1)R1, 3, 4- oRadi azol - 2- y1) ( 3- ( 2- et hyl - 4-

(mor phol i nonet hyl f'péhoxy) azefi di n-1-y, ) met haRRog;
(3-(2-met hyl-4- (nor pholing I @he 0 azet/di -l -y
di azol - 2- yl) net hanone;
(3- (2- met hy1- 4- (nor phol i noffet hyl ) phenoxy) alzeti & n-1 -
, 4- oxadi azol - 2- 30 yl ) merhanone; O
(5-(4-chl orophenyl) -1, 3, 4- oxadi azol - 2- y1) ( 3- ( 2- net hyl - 4-

(ror phol i nonet hyl ) phenoxy) azeti di n- 1- y1) met hanone; 140

(3- (4- (( draphhyhasita)iethylabiaehdydphenoxy) azet i di n-1-y1) (5- phenyl - 1,3, 4
- oxadi azol 2-y1) net hanone;

(3- (4- ((dn HBtanR depiseonietlioymetxyet hyl phenoxy) azeti di n-1-y1) (5- (4- net hoxyph

enyl)- 1, oxadi -2~ : . a b

S5 a- ( Carp Ry PARAS otk PRR g ot lspshone T8 09 R ol y1- 1, 3
, 4- oxadi azg@ksenB-mydhytetindnone; o

o e SRR et ron i Bt i ot It o Ryl ! et
(3-(4-((q&g§kgﬁuggh o) met hyl ) - 3- met hyl phenoxy) azeti di n-1-y1) (5-(4-nmet hoxyph
enyl) - 101, 3, 4- oxadi azol - 2-yl ) net hanone;

(3-(4-((dinmethyl am no) net hyl ) - 3- met hyl phenoxy) azeti din-1-y1) (5-phenyl -1, 3,4
- oxadi azqgl 2- y1) net hangne; . . .

(3T CL B et Y PRRABSAE Foigrafa b leipd dmeleiny s Aspregsned by Pty ya- 1, 3,
4-oxadiazol2-y1)ﬁaihanone;

151- (4- (4- (1- (5-phenyl-1, 3, 4- oxagi®azol e- 2- car bonyl ) azet i di n- 3-yl oxy) benzyl)
pi perazin-1- yl)sg 4- (1- (5-(4-met hoxyphengt) -
, 4- oxadi azol e- 2> car [

5-p-tolyl-1, 3, 4-oxa

henyl -1, 3
R@y

azin-1-yl)ethanone
| )azetidin-3 -

10 A
or a pharmaceutically acceptable salt thereof
in which R' represents H or methoxy;
in which R” represents H or fluoro;
R’ and R independently represent H, chloro or methyl provided that one of R® and R’
15 represents H;
R* represents H, fluoro, hydroxy or a Ci_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

R represents H or a Cy_salkyl group optionally substituted by hydroxy.

20 7) A compound of formula I as claimed in claim 1 as represented by formula I11B



20yl oxy) benzyl ) pi perazi n-| -yl ) et hanone;

(3-(4-((di nmet hyl am no) net hyl ) - 3-fl uor ophenoxy) azeti di n-1-y1) (5-phenyl -1, 3,4
- oxadi azow@-29)aeisRanone; PCT/GB2011/051256
(3-(4-((dinethyl am no) met hyl ) - 3-fl uorophenoxy) azetidin-1-yl) (5-(4-methoxyph
enyl)- 1,3 ,4-oxadiazol - 2-yl ) met hanone}

h
25(3-(4-((di met hyl am no) net hyl )-3
3, 4- oxadi azol - 2-y1) met hanone;

fl uorophenoxy)azetidin-1l-yl)(5-p-tolyl-1,

(3-(3-fluoro-4-((4A-met hyl pi perazin-1-yl)met hyl ) phenoxy)azetidin-1-yl)(5
- phenyl -1, 3, 4- di azol - 2-yl) met hgnone; (3-(3-fluoro -4-((4-methylpip
erazin-|-yl) xy)azetidm-1-yl) (5-(4- 30neth0éypheny1)-1,3

, 4- oxadi azol - Z- —
(3-(3-fluoro-4-(pyr 3 y)azeti @y n-1-y1) (5- phenyl -1, 3,4
- oxadi azol - 2- y1) et hanone; W 042/ 004 11485 141 (3 - (3
-fluoro-4-(pyrrolidin-1-yl met AyT") phenoxy) azet dinlp-yl) 1

- (4- et hoxypheny1) - 1, 3, 4- oradi azol - 2-yl ) met l@none; (3

-(4- ((di net hyl am no) net hyl ) phenoxy)az etidin-1-yl)(5 -phenyl-1,3

, 4- oxadi azol - 2- yl ) net hanone; 5(3

-(4- ((di net hyl am no) net hyl ) phenoxy) azetlitBn-1 -y1) (5

-(4- (et hyl t hi o) phenyl)-1, 3, 4- oxadi azol - 2-yl ) et hanone; (3

- (4- ((di et rErAcRiGEEY RytepEbtnsiyaselt i di n-1-y1) (5

-(4-(trif t VAR 4- oxadi azol - 2-yl ) net hanone; (5

- (4-chl orl%g’ﬁqecﬁﬁ)ﬁaﬁﬂ%&ﬁﬁﬁgyénﬁé%& -2-y1)(3

- (4- ((di Retrbpresomisid pmBubryt ) phenoxy) azeti di n- 101-yl ) net hanone; (5
-(4-(diflyorgnet hoxy) phenyl)-1, 3 , 4-oxadi azol -2-y1) (3 6 .

- (4- (Cdi A?etaﬁﬁ Mﬁl%@)’«%ﬁ@fpﬁy FoPressRt 6% ngyii’fq}?‘#—dl th%ho)niaé?lwaﬁf& end @
-(4-((diq&ﬁg%h%qh& jret hyl ) phenoxy) azetidin-1-yl1) (5

- (4- net hoxypheny1) -1, 3, 4- oxadi azol - 2-yl ) net hanone; 15(3

- (4- ((di et teptcanitabl) fieotoy hydraxBor alCf lalion gphvermpriphaly sibbtitied byyhyyi(dy or
- phenyl

i %y?’o’nlel_or more fluoro; and
R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.

10

8) A compound of formula I as claimed in claim 1 as represented by formula I1IC
O
N
6 Z N
R N /
~ Y
9
R R
lc R’

or a pharmaceutically acceptable salt thereof

15 in which R' represents H or methoxy;
R’ and R’ independently represent H or methyl provided that only one of R® and R’
represents methyl;
R’ represents H, fluoro, hydroxy or a C\_salkyl group optionally substituted by hydroxy or
by one or more fluoro; and

20  R'" represents H or a Cy_4alkyl group optionally substituted by hydroxy.



oxadi azol - 2-yl ) met hanone; (3 -(4-((di nethyl am no)nethyl)-2,3
-di fl uorophenoxy)az etidin-1-y1)(5 -(4-nmethoxyphenyl)- 1,3

, 4- oxadi awol2e2/0pk3sset hanone ; (3 PCT/GB2011/051256
-(4-(azetidin-1-yl net hyl ) phenoxy)azetidin-1-yl) (5 -(4-nmethoxyphenyl)-1,3
, 4- 0 xadi azol - 202-yl ) net hanone; (3 139

-(4-(azetidin-1- yInethyl)phenoxy)azetldln | -y1) (5 - phenyl -

, 4- oxadlazol 2- yl) met hanone; -(4- (dlfluoronethoxy)phenyl) 1,3

, 4- di

ot by phefoxy) eat g cc‘rﬁ%;f?h%%%ﬁge@%@o“{éﬁe s stdypfeying

, 4- oxadi asmpodndsl) (3 - (4- ((dlnethylanino)nethyl) 3 -

ety pheney ﬁiﬁﬁh’gﬁm@% ghaiazoL oot M{fﬁi‘r}y oot D
etidin- I-gh} ahone; - (4- et hoxyphenyl) - , 4- oxadi azol - 2-y1) (3

-(4- (pyr?» |d|n 1 ylnethyl) 3 - o
30(trwf|&@{émmﬂmywwpaeﬁbkyﬂanaﬂmdﬂﬁ%ybgﬂQMQWhahmmd, (3

3-chl | a h tid 1-y1) (5

{4 ot oy phEng e R RS U1 ) et hanone 142 (3

- ( 3- chl orepfiekyidi mlokaydlgiamo})lyrgt(hx@mﬁﬁmymﬁé E{l)ghafo&?/)é%ét(oﬁn:lphenyl -1,3
, 4- oxadlazol2 yl Y et hanone; -(3 -chloro-4-((4-nmet hyl pi p

erazin- | WM@@&%M&¢)phenoxy)az etidin-1-y1)(5 -(4- nethoxyphenyl)-1,3

o azi el %‘%hﬁpﬁﬁ“f%ﬂ?gxﬁxaﬂ% B0 e MR s

oxadi@zogdﬁmymﬁ@ﬁghanone -(4- (dlfluoronethoxy)phenyl) 1,3

, 4- oxadi azol - 2-y1) (3 (di met hyl am no) net hyl ) -
f1 uor ophé%ﬂgﬁﬂ&dﬂmﬂw mefiavynlﬁnﬁm@}z@ din- -yl)(%(4 (trlﬂuoromethyl)phenyl) 1,3,4-

- met hoxy - gﬁgﬁ%?xg%ﬁg&ﬂ%{ glldln 1-yl met hyl ) phenoxy) azetidin-1-y1) (5 - (4-

10net hoxyp oxadi azol - 2-yl ) met hanone ;
(3-(4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-

yl)methanone;

15 (3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(3-methoxy-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

20 oxadiazol-2-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-((4-methylpiperazin-1-
yl)methyl)phenoxy)azetidin-1-yl)methanone;
(3-(2-methyl-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-
oxadiazol-2-yl)methanone;

25 (5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
(morpholinomethyl)phenoxy)azetidin-1-yl)methanone;
(3-(2-methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(2-methyl-4-(morpholinomethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

30 yDmethanone;

(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(2-methyl-4-
(morpholinomethyl)phenoxy)azetidin-1-yl)methanone;



(3 -(3 -nethyl-4-((met hyl am no) met hyl ) phenoxy) azetidin-1-y1)(5

- phenyl -1, 3, 4- oxadi azol - 2- yl) net hanone; (5 -(4-nethoxyphenyl)-1 ,3
, 4- oxadi awol202/0013883 - ( 2- met hy1- 4- (( et hyl am no) et hyl ) PCT/GB2011/051256
phenoxy) azetidi n-1-yl) nmet hanone; 15(3 -(4-((3 -nethoxyaz
etidin-1-yl)nmethyl)phenoxy)azetidin-I-yj) (5 -(4-nmethoxyphenyl)- 1,3
, 4- oxadi azol - 2-yl ) net hanone ; (3 -(443 -cycl opropyl-3
-hydroxyazetldln | -yl) met hyl ) phenoxy) azetidin-1-y1)(5 -(4-

et hoxy ASarTh tﬁylaﬁsnﬁé?%*ﬁ%@%eno@ b RpRaR Gy éﬁenéﬁﬂ Apsrofidta-

200xad|azpwyﬂdymyﬂmihanone -(2-chloro-4-((3

- hyd t | - h tidin-| phenyl

oxad asol SHyE BT {@ P etsr bt Dbt BRdmaphyh:y 1) (3
4- I I th tidin-1-yl th 25(3

(4 EE’%Tm&ké“#ﬁé&nﬂ?*m%%ﬁ% [hi0)azet idin. |yl ) et hanone: 25

, 4- oxadi d3-¢i~«@imgthyletimametiy])-1-Bicthylphenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4- oxadlazol-

-(4-(((2- hoE et hyl ) (et hyl ) am no) net hyl ) phenyl t hi o) azetidin-1-y1)(5
- phenyl - qg iazol -2-yl)nmethanone; (3 -(4-((3 -nethoxyaz
etidin-1yl Aiaﬁﬁom@h)e&;ﬂww 4- Bkm@zéﬁtzlﬂ)(zt(i ety 2-pRhenyin-11. 3, 4-

300xad|azol anone;

- (4- ((newhyttamgmpnm)h?]dtl)dphéﬂﬂ}mqﬂmpaqet| din-1-y1) (5 -phenyl-1,3
, 4- d
L TR it b TR OBRAS - it senwoaertrlsw%%g DHORSEIET gi ne 1 -y 1

) (5- @henyj4$X§yaﬁﬂ9§@¢haﬁgkm3 yl)nethanone -(4- ((nethyl((tetrahydro
furan-3 I)nethyl)anlno)nethyl)phenylthlo)azetldln l_K ﬂ phenyl -1, 3
. 4- oxadi ;é&ﬂ (GipthieniemmsthyDsy-gethylphenoxy Jazetidin-1-yl)(5-phenyl-1 3 4-oxadiazol-

4-((c cI no) net hyl ) phenyl thio)az etidin-1-y1)(5 -phenyl-1,3
g o&gdyg ﬁ£§HM{q%%et%anong )ES -(4-((3

- (hydr ox )(M#JQMhI)lethgltandma)Hietmrﬂ)}ﬁBieﬁwﬂplmlﬂembh:tdﬂiidﬁ])— &z O(5-gditolyl-1 -6 tadiazol-
- phenyl - -yhnmhg§$g|a20| 2-yl ) met hanone;

15 1-(4-(4-(1-(5-phenyl-1,3,4-oxadiazole-2-carbonyl)azetidin-3-yloxy)benzyl)piperazin-1-
yl)ethanone;
1-(4-(4-(1-(5-(4-methoxyphenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-
yloxy)benzyl)piperazin-1-yl)ethanone;
1-(4-(4-(1-(5-(4-chlorophenyl)-1,3,4-oxadiazole-2-carbonyl)azetidin-3-

20 yloxy)benzyl)piperazin-1-yl)ethanone;
(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-
2-yl)methanone;

(3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin- 1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;

25 (3-(4-((dimethylamino)methyl)-3-fluorophenoxy)azetidin-1-yl)(5-p-tolyl-1,3,4-oxadiazol-
2-yl)methanone;
(3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phenoxy)azetidin- 1-yl)(5-(4-

30 methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

yl)methanone;



(3 -(4-((3-(difluoronethyl)azetidin-1-yl)nethyl)phenoxy)azetidin-l-yl)(5

- phenyl -1, 3, 4- 10oxadi azol - 2-yl ) net hanone; (3

- (4- 44- (hwonoxyoeishyl ) - 4- net hyl pi p eridin-1-yl) net hyl ) - BCrstH 1 1piseasexy) az

etidin-1- yl)(5 -phenyl-1, 3, 4-oxadi azol - 2-yl ) met hanone; (3444(3 -ethyl
- hydroxyazeti di n-1-yl) et hyl ) phenoxy) azgetidin-1-y1)(5 -(4-

nmet hoxyphenyl) -1, 3 , 4- oxadi azol - 2-yl ) net hanone; 15(3 -(4-((3-ethyl-

- hydroxyazeti di n-1-yl ) met hyl ) phenoxy)az etidin-l-yl)(5 -phenyl-1, 3, 4-

di I3
Thyar oy 3t YbAEH GRS b b ey
met hoxy phendidzol--3d)méthencadi azol - 2- yl ) met hanone, ) t(g ((ﬁ eahyg (4
azetjidin-1-yl) -(4-

- hydr oxyazet i met hyl p heno

20net hox M‘éﬁ@*wet ylémlﬁas@éaﬂ)a%wxz)%t}cﬁ%ﬂwgk@p@eﬂxleﬂ 3 észeih@ﬂét%w
-hydroxy§? el dtiinBi. % yl ) met hyl ) - 2- met hyl phenoxy) azetidin-1-y1) (5 - phenyl
, 4- oxadi azol - 2-yl Ynmet hanone; (3 -(4-((3-ethyl-

-3

-1,3

- hy dr oxy d3-¢4-(diimethy B triethy) )pBenomgaaytihtne RA Xy ) micthgithio)pheny )8, 3.heny | -

, 4- d 25(3 4- ((3-hyd 3
- rre?)r(lgl ;%Pﬁlha%%)@ %‘*E}F‘?tﬂﬁ%ie) pheﬁloxyg azc(a§| di % Iroy)B/( 5 -(4-
th
?ﬁetﬁ§rgzzt|§@mimﬁ bﬂn&ﬁhyl)P?E%%&ykggg%?gﬁﬁﬂﬁ(§g§?%h§ﬁgﬂ§¥bﬁﬁﬂpgnxb&

oxadlazokm2¢9ﬂﬂﬁ%ﬂ%aﬁbwgmﬁ(3 -(2-chl oro-4-((3 -hydroxy-3

et S8 BT L DS R1EH A Bt peresnpariy

-nethmlaz»ﬁyhahmuhgyl)nethyl)phenoxy)azetld|n | - y1)(5 (4-
nethoxyphengl) 1,3 , 4- oxadi azol - hanone; -(4-((3- higro Xy-

- met hyl aze&( ﬂdlﬂﬂpmme}h%ﬁ’mhlew%1ﬁrfkph%dliﬂ?éﬁdﬁ@ﬁéﬁdiﬂﬂfﬁhﬂaﬁyllc))wt

Mo an PRSI ey AR g Y1) e renone - (3

eridin-| (3’4(44G(Eﬁ1hvthylﬁhﬁﬂﬁ0m)®i)@h¢m9)ahet!ﬁﬂlﬁ(l55'1)(644 mﬁhdﬂ%hﬁ’f}é)ﬂmi%l, 3
, 4- oxadlazol 2- yI t hanone ; 5(3 -(4-44-(hydroxynethyl)-4-nmethylpip
eri din- | Oxpdigal iy Ygeghﬁﬁ¥ﬁylphenoxy)az etidin-1-

15 (3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((dimethylamino)methyl)-2,3-difluorophenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-

20 2-yl)methanone;
(3-(4-(azetidin-1-ylmethyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(5-(4-(difluoromethoxy)phenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone;

25 (5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl)(3-(4-((dimethylamino)methyl)-3-
methylphenoxy)azetidin-1-yl)methanone;
(5-phenyl-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-
(trifluoromethyl)phenoxy)azetidin-1-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-ylmethyl)-3-

30 (trifluoromethyl)phenoxy)azetidin-1-yl)methanone;
(3-(3-chloro-4-((dimethylamino)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-

1,3,4-oxadiazol-2-yl)methanone;

3



yl)(5 -(4-nmetho xyphenyl)-1, 3 , 4-oxadi azol - 2-yl ) net hanone; (3

-(4-44- (hydroxynet hyl ) - 4- net hyl pi p

eri di n-| -wby2oetdoyisgphenoxy) azetidin-1-y1) (5 -(4- met hoxyﬂmﬂrmn)1405186

, 4- oxadi azol - 2-yl ) met hanone ; (3444(3 -(hydroxynethyl)-

-met hyl pyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl1)(5 - (4-

10met hoxyphenyl) -1, 3 ,4-oxadiazol-2-yl$ﬁethanone ;o (+) (3444(3

- (hydroxymet hyl ) -3 nethylpyrrolidin | -yl) met hyl ) phenoxy) azetidin-1-y1)(5 -

hyar oxy st obye- 4 ety PR AR A BT G B Bl (5
-(4- nethpwyﬁhﬁmyﬁm 1, 3 , 4- oxadi azol - 2-yl ) net hanone ; 15(3444(3

hyd hyl)-3 -me lid | h idin-1-y1)(5
Lo s et s g@&ylmg%ﬁwérﬂﬁwh@p&enﬂzyaa%e{t’@?n?°X e oxvmet i) 3

- et by pysaabl o e YhITBLOKDPRSIRORAGRL T 0 N1 -y (5 - phenyi -1, 2

, 4- oxadi azol - anone; - (hydr oxynet hyl ) -
- met hyl py34(dichidrar(cdppthethydrypid adkygthylepticdoxyhzeyid)n- 5-y4)(5-phenyl-1,3,4-

20ph | yl th 3
(2 ??Z ﬁ?ﬁ%@§§g§ggﬁﬁiT“VF)ne%ﬂgl)gﬂgzgxygazetld|n | -y1) (5 - (4-netho

h 1 ] -
s A motashaspini el kanates ) b mtenyoe
, 4- oxadi rmﬁwyb%W§@hémbhEDme@mn¥ (3 - (4 ((4 hydroxyaz

epan YL TR e 3,6 i ARyt R R 22
epan-jo- y'rﬂmﬂs%bhé@ln)engmya@aﬁtzbm HHhreibbhéfe; - phenyl 1, 3 4-

oxadi azol net hanon
-(4-((4-% %ﬁa@;f/ %mﬁWL@zré @)meihsgl}ghﬁmW42ﬁbﬁ1@nbx9§5a&he@vk b3 rf-oxadiyels2-
(3

- phenyl - oxadi azol - 2-yl ) met hanone; (-)
-(4-((4- ﬁyﬁﬁﬁfégﬁ-nethylazepan 1- yl)nethyl)phenoxy)azetld|n 1-y1) (5

- phenyl - 15-(8mothaxyphidg)ol 3 2-oxlajlimes FApD(3e(2-methyl-4-((methylamino)methyl)-
phenoxy)azetidin-1-yl)methanone;

15 (3-(4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cyclopropyl-3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-methoxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-

20 oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxyazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)(3-(4-(pyrrolidin-1-
ylmethyl)phenylthio)azetidin-1-yl)methanone;

25 (3-(4-((dimethylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-
yl)methanone;
(3-(4-(((2-methoxyethyl)(methyl)amino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(4-((3-methoxyazetidin-1-yl)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-

30 oxadiazol-2-yl)methanone;
(3-(4-((methylamino)methyl)phenylthio)azetidin-1-yl)(5-phenyl-1,3,4-oxadiazol-2-

yl)methanone;



WO 2012/ 004588PCT/ GB2011/ 051256 145 (3 -(4-((4-hydroxy-4-nethyl azep
an-1-yl)net hyl ) phenoxy)azetidin-1-yl)(5 -(4- nethoxyphenyl)-1, 3,

4- oxadi azwbD-28t¢doyss8t hanone; (+) (3 -(4-((4-hydro xy-4- meCimGB2n1151256
an-1 -yl ) et hyl ) phenoxy) azeti di n-1I - yl) 5 -(4- met hoxyphenyl)-1, 3,

4- oxadi azol - 2-yl ) net hanone; 5(-)(3 - ?4 hydr oxy- 4- et hyl azep
an-1-yl)net hyl ) phenoxy) az eti di n-1 - yl) (4- nmet hoxyphenyl)-1, 3,

4- oxadi azol - 2-yl ) net hanone; -(4-((4- (hydroxynet hyl ) pip

et hoxy piaty B GRaRaR éa%"h PP hitpShhenytiiojazetidine1-yD)(s-

3- (al ((3p@&y;dTloxéfm,&ﬁdlyidl-?ymmithyﬂq@wroI i di n- 1dy1) met hyl ) - 2- rrﬁt hyl phenoxy) az
t 1 0 t 1)-1 -2- t : +
(4 (O HbsE Ry T ﬁ{;‘n B Rt B PRt ORI AR D e oxy) az

etidinl-yl)\(A-1(#4108L done3: 4-oxadi azol - 2-yl ) net hanone; (-)
3-(4- ((3%%%1 drgiy%tﬂ% gﬁﬂét hyl pyrrol i din-1-y1)net hyl)-2-nmet hyl phenoxy) az

etidinl- >(1X‘G%(C&dlommbwewml)phenﬁthtb)@eadmakﬂl)(521913611)11*@5tﬂawmdazol -2-
15(3- (443 i hydr oxynmet hyl ) - 3- met hyl pyrrolidi n-1-y1) net hyl ) - 3- net hyl phenoxy) a
zetidin- 1) N48D¢:4- et hoxyphenyl) -1, 3, 4-oxadi azol - 2-yl ) et hanone:

3- (44 ; ; | ph
§ ;;g 3 I( p %&(@b(?ega&&yﬂie Y)hﬁe‘t @rﬂ?—?bﬁleﬂi@bﬁéﬂﬂﬂhﬁb dz N EMTEL I -phdn BByl phenox

(4= met hoxypheny1) 4-oxadi azol - 2-yl' ) net hanone;

(-)(3- (4%@@%@%3}-’6!}’1@%%%1 ) - 3-met hyl pyrrolidin-1-y1)methyl)-3-met hyl phenox

g}]gzet ! dl(? ﬁ% %@ %’fi}g?% r&ét?iﬁ dzeg%)@r{rg?ﬁ%%%l)ghenoky)az&xcﬁ n-l-y%ﬁg-p%el)(yl2 1’}?}1-*‘ anone,

eridip-| nxhdlaml@yﬁ)rﬁ&ﬁmm) azetidin-1-yl1)(5 -(4-
met hoxyphengg 4- oxadi azol - 2-y1) net hanone; or Ehar maceutical |y
accept abl(&( %(hvﬁ@%@@ﬁt zbi%mtkwﬂmﬁm%ﬁtylbmtﬁﬁdbﬁﬁa%t Yiphenoxyirseidintdg at

| east on ggpwnaééegg&ﬁ%%gz rﬂ&ﬂan%ﬁg of clains 1-9 and a

phar mace rier and/or diluent. 11)A nethod for

treat rrent(341§4 (@rahyly3- hy(dmxymfze@dlmlsﬁ;methpll)plmrnnﬂy)hxemmln h-yWis-¢h nodul ati on of
the MCHL receptor i sbgenefl ci al nprising admnistering to a warm 30

bl ooded &RthRNYPhenYhebd-Yorxadisenl-3- b’ﬁﬁ’@ﬁ\?ﬁ?n%r prophyl axis a

E)P e(r: f‘gle Uik %@ é (VB IL LA dr¥ Sy ABBHRL -ADmEh§OFRABR 2t i dREEQHAPGE YN IFu-any one
oxadiazol-2-yl)methanone;
(3-(4-((3-ethyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-ethyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-y1)(5-(4-

20  methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-cthyl-3-hydroxyazetidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-yl)(5-phenyl-
1,3,4-oxadiazol-2-yl)methanone;

25 (3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1,3,4-
oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-

30 phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(2-chloro-4-((3-hydroxy-3-methylazetidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;



146 12) A conpound according to any one of clainms 1-9 for use in the
treatnment or prophylaxis of a disease or condition in which nodul ati on of
t he MCH1 wecertosssss beneficial. 513) A conpound accor di RgTIGB2011215m582,
wherein said disease or condition is obesity. 14)A process for the
preparation of a conpound of formula | ;according to claim1 conprising
a)reacting a conpound of fornula IV R6 IVin which R4, R5, R6 , R7 and
are as previously defined with a conmpound of formula VR2 0 Vin which R

g)” ‘rj o g . f‘ §- (@?@Pﬁ %? n etlggéﬂeﬂﬁgl- @Pﬂm'e&w)?ﬁhl%ﬁﬁ}?ﬂ&né’x;l)%eﬁhﬂﬂl 9hHesdpy- of
rnethoxyphenyl) 1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-fluoro-4-(hydroxymethyl)piperidin- 1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

5 (3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)-4-methylpiperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-

10 methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

(+) (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-
(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

15 (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(H)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-
phenyl-1,3,4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)phenoxy)azetidin-1-y1)(5-

20 phenyl-1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-1,3,4-
oxadiazol-2-yl)methanone;
(+)(3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;

25 (-) (3-(4-((4-hydroxyazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-methoxyphenyl)-
1,3,4-oxadiazol-2-yl)methanone;
(3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3, 4-
oxadiazol-2-yl)methanone;

(+) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,

30 4-oxadiazol-2-yl)methanone;

(-) (3-(4-((4-hydroxy-4-methylazepan-1-yl)methyl)phenoxy)azetidin-1-yl)(5-phenyl-1, 3,

4-oxadiazol-2-yl)methanone;



in which R4, R5, R6 , R7 and A are as previously defined with a conpound of
formula VII R2 L2 0 WD 2012/ 004588PCT/ GB2011/ 051256 147 in which R and R2
are as prwoioegloyssdefi ned and L2 represents a | eavi ng grPoufB2011d3€25pr esence
of a base optionally in the presence of a solvent at a tenperature in the
range of 0 to 150 C or c) reacting a ggpound of formula VIIl RID\ NH/
5Vi11l I in which Ra and Ro are as previously defined wth a conpound of
formula IXR6 AIX inwhich R, R, R5, R6, R7 and A are as previously

def i ned gﬁ‘g g@tlﬁﬂ% $%e§hﬁ#e§p n%%HﬁahQRiﬂgg&% {11}’11'?13@“ _presence of a

sol vent ona In-t nce -o erature in the
range of nikthexypbényD-1,0, 4- cd:)adfaﬁd@-;zll)@eﬂhaﬁ@{@pound of formula VIl in which Ra

R Rop ) Crg Ry day A aP By HeTapovy Dy DOBRP RSB 13 Kot esent & an oxo
up AT ABaPES. st gl on s o e vt I8
i n cl ai m(B-(4-((4-hydroxy-4-methylazepan-1 -yl)rnethyl)phenoxy)azetldln 1 -yD)(5-(4-
methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(3-(4-((4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-1-
10 yl)(5-(4-methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;
(+) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(-) 3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-2-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3,4-oxadiazol-2-yl)methanone;

15 (3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-1-
y)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(H)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-
1-yl)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone;
(-)(3-(4-((3-(hydroxymethyl)-3-methylpyrrolidin-1-yl)methyl)-3-methylphenoxy)azetidin-

20 1-yl)(5-(4-methoxyphenyl)-1, 3, 4-oxadiazol-2-yl)methanone; and

(3-(4-((4-cthyl-4-(hydroxymethyl)piperidin-1-yl)methyl)phenoxy)azetidin-1-yl1)(5-(4-
methoxyphenyl)-1,3,4-oxadiazol-2-yl)methanone;

or a pharmaceutically acceptable salt thereof.

25 10) A pharmaceutical composition comprising at least one compound according to any

one of claims 1-9 and a pharmaceutically acceptable carrier and/or diluent.

11) A method for treatment or prophylaxis of a disease or condition in which
modulation of the MCH1 receptor is beneficial comprising administering to a warm-
30 blooded animal in need of such treatment or prophylaxis a therapeutically-effective amount

of a compound in accordance with any one of claims 1-9.
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12) A compound according to any one of claims 1-9 for use in the treatment or
prophylaxis of a disease or condition in which modulation of the MCHI1 receptor is

beneficial.

13) A compound according to claim 12, wherein said disease or condition is obesity.

14) A process for the preparation of a compound of formula I according to claim 1

comprising

a) reacting a compound of formula IV

in which R' and R? are as previously defined and L, represents a leaving group; or

b) reacting a compound of formula VI
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in which R' and R? are as previously defined and L, represents a leaving group in the
presence of a base optionally in the presence of a solvent at a temperature in the range of 0
to 150 °C; or

c) reacting a compound of formula VIII

b

"\

NH
R

VI

in which R* and R” are as previously defined with a compound of formula IX

R® 2
L, N—N *
A—<<>N /[ \
R® 7 o) 1
0 R
IX

in which R, R%, R°, R®, R” and A are as previously defined and L; represents a leaving
group optionally in the presence of a solvent and optionally in the presence of a base at a
temperature in the range of 0 to 150 °C; or

d) reacting a compound of formula VIIT in which R* and R® are as previously defined
with a compound of formula IX in which R', R%, R’, R®, R” and A are as previously defined
and L; represents an oxo group in the presence of a reducing agent in an appropriate

solvent.

15)  Anintermediate compound of formulae IV, V, VI, VII, IX or XI as defined in

claim 14.



