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-CONHR5; R2 is hydrogen, halo or nethyl; R3 is
hydrogen or nmethyl:, R4 is C2.5 alkyl; and R5 is ‘

Ci 3a|ky| or C. 3alkyl substituted b _
Ey %@%ﬁﬁzo According to a second aspect, H%QV%B¥@&mmmll
prOV|ded a conpound of -formula (1) or a

phar W&ﬁr@&l&ﬁoﬁa'phﬁé @?ﬁ&@ﬁo}? ke R8s /b6 1148 RSo06/ M6 WO2006/067531

%WO § IS OSFI g%cro%;fgl[in denpﬁw S Gg 9 iecfgtmzlafma%ts i s
A e s U SRR A
& {ﬁ‘d@{?@Oﬁ/ﬂSOI 78 and PCT/GB2006/0501 82 (published after the priority date of the present
{aBeibdidn) discidSe fythfAGIER 149 exatiragalists5- y1) - Pi peri di n- 4-yl
| propaxy %re%mf ihHREGQT fkafel do-2@ot NPT 19 which are useful for the treatment

i ﬁ%ﬁ‘%ﬁ R PR A Tty stnli smcyry = P e o
ropOxy}

N-((R) 2- hydr oxy- 1- net hyl - et hy4) - 2- met hyl beri zam-de;
SUMBMARY (O3 THE INBENTIDXL, 2, 41oxadi azol 5-y1) - pi peri di n-

4-yl | porpaxys offibred:byb): 2- f | uor obenzam de; 4434143
-tert-Butyl[1, 2, 41oxadi azol - 5-y1) - pi peri din-4-yl]prop
oxy}-2-fluoro-N-(2-hydroxyethyl)-bepzam de; 4-{3-[1
-(5-tert-Butylll , 2, 4) oxadi azol - 3- yiOD-pi*per i

di n-4-yl ] propoxy -2-fluoro-N (([R) ¥2- Nhydroxy 1

- met hyl et byl ) benzam OR) - 2- hydr oxy-1

-methyl ethyl)-4- %% (5-

i sopropyl41, 2, 4] oxadi agol - 3-yl ) pi peri chn-4-yl ] propoxy
| - benzam de; 2-Fl uoro-N-(2- Efdroxyethyl)-4-{3-P

- (3-isopropyl4l, 2, 41exadi azoiD5-y1) - pi peri d1li-4-yl]p
p@}b@zﬂybeuﬁmamegbble salts thereof, are agonists of GPR119 and areuseful for the

PropiyR)ctiorykipeut- thaiRhi W oBdsity hnd-dhibétésR) - 341- (3-i soprop

y141, 2, 4] oxadi azol - 5- yDpi peri di n- 4-

yl i but oxyl - 2- met hyl benzar ni de;

2-Fluoro-N-((R) -2-hydrOxy-1 -nethylethyl)-4-{(R)-341
-(5- i sopropyl-[1, 2, 4loxadi azol - 3-yepi peri di n4-y
Il but oxyl -benzam de; N-(2-Hydroxyethyl)-4-{3-
[1-(5-1isopropylll, 2, 41oxadi azol - 3-yf| pi peridin-4-yllp
ropoxy} -2-nethyl benzam de; 2-F |

uor o- N( 2- hydr oxyet hyl ) -4-{34

1-(5-isoproPyl41, 2, 410xadla201- 3-y1l) - pi peridin-4-3/ 1T
hr OpOxyl - benzam de;

2- Fl uor o- MdR) - 2- hydr Oxy- | - met hylet hyl ) 4- 1341- ( 3- pr opy
141, 2, 4] oxadi azol - 5-

y1) - pi peridi n-411] p10pOxyl - benzam de;
2-Fluor04' 4(R) - 2-hydroxy- 1 -nethylethyl)-4-{3 4145-
propyl41l, 2, 41oxadi azol - 3-y1) - pi peri 4-yl 1FOpOxyl - benza
m de; 2-Fl uoro-4-{341-(3-

i sopropyl 41, 2, 4] oxadi azol - 5-y1) - pi peri di n-4-yl ] pr opox

y}-benzam de;

4434143- 1 sopropyl {1, 2, 4] oxadi azol - 5-y1) - pi peri di n4-yl
| pr OpOxy} - 2- net hyl benzam de; 2-Eluoro-N-((R)-2-

hydr oxypropyl) - 4- { 341- (3-i sopropyl4l, 2, 41loxadi azol -

y1) pi peri di n4-y1llpr OpOx3' | - benzam de;

2- Fl uor o- NA5) - 241ydr Oxypr Opy1l) 4- { 341- ( 3-i sopropyl41, 2
, 41loxadi azol - 5- yOQpi peri di n-4- yl] propoxy}-benzam de;
NAR) - 2- Hydr Oxypr Opy1l) - 4- {341- ( 3-i sopropylll, 2, 4loxad
azol -5-y1)- piperidin-4-ylbrOPOxyl -2-nmet hylbenzam de;
2- Fl uoro-N-(2- hydrOxy-1 -nethylethyl)-4- {341-
(3-isopropyl4dl, 2, 41oxadi azol - 5-yppi peri di n4-yl1llpr OpOx

yl -benzam de; :
NAR) - 2- Hydr Oxy- | met hyl et hyl y24- {341- (3-i soProPy141, 2,

41oxadi azol - 5-yppi peri dln-4-yl ] prOpOxyl - benzam de;
NAS) - 2, 3- Di hydroxypropyl) 2-fluoro-4- {341 (3-1 sopropy
141, 2, 41oxadi azol -5-y1) - pi peridin-4

yl ] pr opoxyl - benzam de;

NAS) 2 3 Di hydroxyPrOpyl) 2- quoro - 4- {341 (3- |soPropy




According a ninth aspect, there is provided a
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R3, R4, R5 X and Y are as de?i nSSIHZ, wherein 12. 2,
b

SEso prich o e LVENT o T esent
' rected to a conpound of fornul
isc?plrrc)p?/ 2}%%&%&9 Ak gﬁ-@%\-{??%ﬁ%@}$giztm'tdh;dﬁg¥rﬁgd1§qiq¢thyi)—4—{3—

e T . - and the o i SN A N
7 g e i ke
(2Hydrovgrdn] -4(-:{]3;[3‘:JQSRiﬂpyopglr—B&h§§%ﬂg@[ﬁiflb-plpbl?dlﬂrl"rdd]mpp?sy}‘
befd%a‘%xgg%gﬁieulro%\-(ma&)emﬁﬂ@axyehm‘eﬁwie@w L SURSS At BA Poxadipzol-5-
INpiperidin-4-y1] ' S}-O' A ?fﬁLo%-ﬁb(i(B{)—zohyd}(oﬂysl—qnethfleﬁam4y{3—[1-(5_
yINpIp yiIRopaxy} SPEPBYEDIY hydr ogen rq. _chl
W EETL gl Wi e o 66
ismmm_[l,2;4}0»@@1-52%1'55"@%13{1#';;; Lo ydle}—E@Eﬁniﬁi;Gf—@r—[aﬂﬁ-}isopropyl—
e e I
 hyRBoxypropgt-fryd- I_FTEIOyI ; —Eg, I4i BhaI850h chsiar odlpropoxiierenzamide;

:y?r M;ﬁ}é?g?@fl 8é?r_e created preferab
2-%‘Flregﬂﬁ’(%?-??%ﬁfﬁﬁmﬁ‘{3‘“‘(3*”*"‘“’%1’%f‘]@?ﬂ?%f-i’-Ybéz%?d?ﬂ-4-
e kit o B PPt )
pilpgr%?r{-g-gﬁil)fopoxy}—2-methylbenzamide; 2—F1u0ro—1¥~(i—hydrox -1-me gfle%yl)-él—{}[l-
~yl]propoxy}-benzamide; N-((R)-2-Hydroxy-1-

5-yl)piperidin-4-yl] propo‘xy} -benzamide;
ropyl-[1 2 AJoxadiazol-5 ~y1)-piperidin-4-

(3—isopropyl-[1,2,4]oxadiazol—5-y])piper’idin—4
methylethyl)-4-{3-[1 (3-isopropyl-[1 ,2,4]0xadiazol—

N-((8)-2,3-D ihydroxypropyl)—Z—ﬂuoro—ft—B-[1-(3—isop
N-((S)-2,3 —Dihydroxypropy})-}ﬂuoro-ﬂr— {3-[13
_benzamide; N(2-Hydroxy-1 -methylethyl)-4-{3-

yl]propoxy} -benzamide; -isopropyl-

[1,2,4]oxadiazo1—S-yl)~piperidin—4—y1]propoxy}
[1-(3-isopropyl-[1 2,4Joxadiazol-5 -yl)—piperidin—4-yi]propoxy} -2-methylbenzamide;

4-{3-[1-(3 —rert—Butyl-[1,2,4]0xadiazol—5 —yl')—piperidin—df-y]]propoxy}-N—(2-hydr0xyethy1)—2f
—hydroxymethylethyl)aﬁk- {3-[1 (5-isopropyl[1,2,4] oxadiazo}-

~yl]propoxy} -2-methylbenzamide; 2-Fluoro-N-{($)-2-hydroxy-1 —mefhylethyl)n4-

_yl)p_ipeﬁdinALyl]propoxy}-benzamide; 4- 315
-2-methylbenzamide; N-((5)-2,3-

methylbenzamide; N-(2-Hydroxy-1
3-yl)piperidin-4
{;3-[1 ~(3-isopropyl-{1 ,2.4]oxadiazol-5
[1,2,4]oxadiazol-3 -yl)-piperidin»4-y]]propoxy}
)-4-{3-[1 ~(5-isopropyl-{1 .2, 4loxadiazol-3
-Isopropyl-[1 ,2,4]oxadiazol—S—yl)—piperidin—4-yl]but0xy }-2-

1 ~hydroxymetﬁylethyl)-4-{3—[ 1-(3-isopropyl-

{1 ,2,4]oxadiazoi-5-yl)piperidin-4—yl]propoxy} _“benzamide; 4-{3-[1 -(3-1sobutyl-[1 ,2,4Joxadiazol-
-methylbenzamide; N-((R)-2-Hydroxy-1 -methyl-ethyl)-4-{3-{1-
-2-methylbenzamide; N=(2-Hydroxy-
—yl)piperidin~4-yl]pr0poxy} -2-

Isopropyl-
Dihydroxypropy!
methylbenzamide; 4-{(R)-3-[1-(3
‘methylbenzamide; 7-Fluoro-N-(2-hydroxy-

—yi)-pipcridin—4—yl]propoxy}—2—

5-yl)-piperidin-4-yljpropoxy }-2
(3-isobutyl-{1,2,4] oxadiazol-3 -yl)-piperidin—4—yl]propoxy}
—ethyl)-4-{3-[1-(3 -isobutyl-{1 ,2,4Joxadiazol-3
Butyl-[1,2,4] oxadiazol-5-y)-piperidin-4-yljpropoxy}-2-

[1,2,41 oxadiazol-S—yl)—piperidin-4—yl]propoxy}-

1-hydroxymethyl
methylbenzamide; 4-{3 -[1-(3-tert-
methylbenzamide; 2-Methyl-4-{3-[1-(3 -propyl-
benzamide; N<(2-Hydroxy-1 —hydrOXymethylethy1)—2-methy]—4- {3-[1-(3-propyl-
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2- hydroxyet hyl , 2-hydroxy-1-nethyl et hyl,

2, 3-di hydr oxypropyl or

2- hydr oxy- 1- hydroxynethylethyl preferably
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thereof exist in the form of sol vates or pol ynorphic
forms, the present invention includes any possible
sol vates and pol ynorphic forns. A type of a solvent
that forns the solvate is not particularly limted so
l ong as the solvent is pharnacol ogically acceptable.
For exanple, water, ethanol, propanol, acetone or the
i ke can be used. The term "pharnmaceutically
acceptable salts" refers to salts prepared from
phar maceutical |l y acceptabl e non-toxi c bases or acids.
Salts derived from bases include those derived from
bases such as, for exanple, patassi um and sodi um
salts and the like. Salts derived from
phar maceutical ly acceptabl e non-toxic acids, include
those derived frominorganic and organi c acids such
as, for exanple, hydrochloric, nethanesulfonic,
sul furic, p-toluenesulfonic acid and the |ike.




Compounds of fornula (1) can be produced as outlined
in Schenme 4. Conpounds of fornmula (X11) are forned
fromthe comrercially avail abl e benzoi c aci ds under
standard conditions. For exanple, treating the
correspondi ng benzoic acid with
B R S e
compesmiye ek aboveyh & GBS ¢ EFUCEET ARk Chgrigeberes
CoMfb iRl COMM@sE Sspeft, fhew niuilpavidsd thy venef angiffiivg amount of a
(M i ng. M t sunob Nel L4 PRSdicalnkt EXBERERmdnd of metabolic
‘"‘Om@ﬁ’?‘{ %?b‘#égmggjf}?fé’ninutgﬁgﬁmg% THE. “at bet ween 0C and room .
syndtogp eyakaniee XD,0linpaied] #Ycoth dOIEART 1 i RT BIICmia  Pypertrislycericenis,
hﬂwk%g% ERvPhesai BRIsAARpetdsapr opyl azodi car boxyl at e

y s conpounds _of forqyla A1) Al ¥ SdeBneAf abbhre
estASFEAE o} FHITAT RPET )P eér%%éegnadgaﬁ%lg%nondi tions, e

pharf@éutiealia aRbebushingeradUeousasianeica®ihy dr oxi de at about
rogm t ,;5% r AL G YioBk Ofiers 3¢ BRXME € cafpoisd af ddfioearttiose or a
(X cx 0_“9 %dgglg%ncr f 8r mat ? oq; unangfl;iG Sl AD Enéal;r%trmnt or prevention of a

pharpesaidically erraptablgeslt RAGVAT 1B SR TR 5K IR TRe

disedd dr conditied AeefirbB@atdasi red conpounds of fornmula w. '

Schene 4 WO 2008/ SPCT; - (%10 aRQddd as defined above or a
O REF P SUIEE S ﬂg? %Dr%%u#ﬁa (1} may be Br egafr ed by iion
pharmetihiodls acerpibbrelSeed. e i BRIl P ABYTR S BT- &
as ddBBINeds known per se. Further details for the
preparation of the conpounds. of fornula &I re found
i n AcPRsdiag Snf) eighteenth aspect dhers iy Rraviqed @ prycesy fhie o Pagdagipn of
com@imd dfdormni &N taé dufingdedre, ors Phrowiaedlhnagipgble sdt thegoftdamprising
r.od [ Q00 gl%gﬂ@ound of formula (1), or a
'Cmm%ﬁgV%%(éut?cgﬁlﬁ acceptable salt thereof, as defined
above conprising coupling a conpound of formula

(XIV):  (XI'V) with an amne,of formula
1131' 1H2" wherein R2, R3,124, R5 J§ami Y are as
defined for formula (1). " t'his aspect of the

invention it is unde he process may

enpl oy an acti vat eri vatigre of the conpound. of
formula (XIV) e. Gy afl acid halide such as an aci.d
chloride, a nixedodnRydride or an activated ester.
The conpounds of fornula (1) may be prepared singly
or as conpound libraries Qgﬁpjising at least 2, for
exanple 5 to 1,000, conpounds and nore preferably 10
t Owi0R 2GR BOAES ITRHE, ovbmnain®”(R°) R, Ko¥rprdUtage #sidpfingd $hegs-
may be prepared by a conbinatorial "split and m x"
approach or by multiple parallel synthesis using
either solution or solid phase chem stry, using
procedures known to those skilled in the art.

During the synthesis of the conpounds of formula (1),
| abil e functional groups in the internediate
conmpounds, e.g. hydroxy, carboxy and am no groups,
may be protected. The protecting groups may be
renoved at any stage in the synthesis of the
conmpounds of fornmula (1) or may be present on the
final conpound of formula (1). A conprehensive

di scussion of the ways in which various labile
functional groups may be protected and nethods for -
cleaving the resulting protected derivatives is given
in, for exanple, Protective Goups in Organic

Chem stry, T.W Geene and PP.GM Wits, (1991)

W ey-Interscience, New York. rd edition. Any
novel internedi ates, such as those defined above, may
be of use in the synthesis of conpounds of fornula
(1) and are therefore also included wthin the scope
of the invention, for exanple conpounds of fornul ae
(XI'I1) and (XIV) or a salt or protected derivative

t her eof . As i ndi cated above the conmpounds of
formula (1) are useful as GPR119 agonists, e.g. for



Mor eover, the invention also provides a

phar maceuti cal conposition for the treatnent of

di sease by nodul ati ng GPR119, resulting in the
prophyl actic or therapeutic treatnment of obesity,
e.g. by regulating satiety, or for the treatnent of

dbRIPALED DESORRF FIONTS: PHpaVERIgoNt | cal |y accept abl e
carri e, gmﬁin{;&ﬁ- %?{r%geltrdﬁﬁ go%%%gn’kd%grk&ﬁgm%&%ﬁblYa‘?mceuﬁcaﬂy

anount. of conpou
5%%?%%%@%?&%%#1y accept abl e salt thereof. The

phar maceuti cal conpositions may optionally conprise

ot her therapeutic ingredients or aggj¥_ ts. The

conposi tions include conpositiofsy able for oral,

rectal, topical, and , ¥ncl udi ng

subcut aneous, intramupcyl ar, d i ntravenous)

adm ni stration, altfioogh the nost suitable route in

any given case will depend on the particular host,

and nature and severity of the genditions for which

the aghiyg d0edlPPl d bkl il AN ni stered. The

phar geu&b sconpositions may bé conveniently

preseht &d it dosage form and prepared by any of

t he nmBidudogm halgeiowtiybn the art of pharmacy.

| n pr&thihgdpeenemetmipounds of fornula (1), or

phar matguLi sl gadaccept abl e salts thereof, can be

conbi peg Bdoldlc AGH Y& ¢ NQHALhR el By hytkdyBL €

adm an:'lre W}J g Sr%é:n%gtk%%aﬁ mrllao rcrgclsc rdl ng to

convelt O RAr° ¥ Ruce et compounding. t echni ques.

The c&itielerafliy)-t ake a wide variety of forns

depentiisgyeforably®™ f orm of preparation desired for

adm nR%ik prifdrdy; hy@rdgen, Go@b, chlorparmdtiyt eath of which tepheftgts a separate

IRV RUSY invention. RV WMre pleRSatBNREHRGE & @slpp%ially methyl,
S

conmpositions can be presented as discrete uni
suitable for oral adm nistration such as capsul es,
cachets or tablets each containing a predetermned
anount of the active ingredient. Further, the
conpositions can be presented as a powder, as
granul es, as a solution, as a suspension in an
aqueous liquid, as a non-aqueous liquid, as an
oil-in-water enulsion, or as a water-in-oil liquid
enmutsion. In addition to the common dosage fornms set
out above, the compound of fornula (1), or a
pharmaceutically acceptable salt thereof; may al so be
adm ni stered by controll ed rel ease neans and/ or
delivery devices. The conpositions may be prepared by
any of the methods of pharmacy. In general, such

nmet hods i nclude a step of bringing into association
the active ingredient with the carrier that
constitutes one or nore necessary ingredients. In
general , the conpositions are prepared by uniformy
and intimately adm xing the active ingredient with
liquid carriers or finely divided solid carriers or
bot h. The product can then be conveniently shaped
into the desired presentation. The conpounds
of formula (I), or pharmaceutically acceptable salts
t hereof, can al so be included in pharmaceutica
conmpositions in conbination with one or nore other

therapeutically active conpounds. The
pharmaceutical carrier enployed can be, for exanple,
a solid, liquid, or gas Exanples of solid carriers

i nclude | actose, terra al ba, sucrose, talc, gelatin,
agar, pectin, acacia, nmagnesi um stearate, and stead
acid. Exanples of liquid cargjers are sugar syrup,
peanut oil, olive oil, and water. Exanples of gaseous
carriers include carbon dioxide and nitrogen.

In preparing the conpositions for oral dosage form
any conveni ent pharmaceuti cal nmedia may be enpl oyed.



The conpounds of the invention nmay of fer advantages
over conpounds acting via different nmechanisns for

the treatnment of the above nentioned disorders in

that they may offer beta-cell protection, increased
WENNPB/eMEDSi nsul i n secretion and al so sl ow gasP¢T/EB2008/030011
enptyi ng. The conpounds of the i nventi on may aI so be
e A Orgg;n% h 556k g%yl % i
o B oo Niso R, BRETEE e Sfﬁ@P?CB‘af‘o it e e (R
c.alhfj@@hm. bone | oss, osteotony bone |oss, chil dhood

idio matsmrﬁerWQJamsls parRagelly nrehy’s Bagenyl bore-tuys slodue
bR @3hudh ip gmglggg,qg " teol yt| c lesions, curvature

‘of the spi B 3t L85 a.A o 15 B LNERLS mnglomm et

pr ovi es a sat| et

1B Agrs ey L-avdip BLFpadmnlsterl toasub ect in

i h@rg@ﬁblh@%@@méﬁ%ﬂwe&y SRPSHRIETRbIY Cr syl

stirinned ay hydroxyor.g. a-hplraryetg s Oy drak st ymatbﬁetbtlam -dihghprypropyl or

ARRFRAT Sy RS RInYIOfre Rl E yarixas1 o 2MBidhag 1 fnathyldtgl, oven
gi;’[é ﬁ?PEépéMi@ (Ry- ﬁﬁy%fbx?fl—methylethyl

nidh EGHL A é Qfg
ef f e% e gﬁ%ﬁﬁrﬁg SIQpps 01J = varlnl():}e E%VE: generafl Qee Deq above separately
fosteashrateln: el compewd abiis ingghtion BB mﬁ‘i éh several or cach

vatinbérit foomula (155 sgectedifdesthapmietréih dofearefirted of patippiedy Eistesffgroups
el cabthAsle. IMNEkLEH, Mgk ihy:peonl is ﬁl&dde'ﬂy(pﬁclﬁdechllahlﬁblﬂ&,ons of preferred,
nérh@%ﬁkhxmﬁaﬁm v sl @Bgles, conprising a step of

ef f egl{)ersct/fg chﬁg S o?'f:k%qﬁ\}er?t?(}n \zéfhlc&%%g%F gl?%)ﬁ&fa(@?ose mcludcd in the
L5 prap! ﬁse?@éﬂlﬁﬂe%?@l‘t&?a Iyae faggp%“s ©Lt hereof The

i nversived bakigomirsovitdeshavine (Hind” e ereon chagvhighmayibe
lid®d ab@hdchedSy Btdﬁlﬁ:li]ﬁm(sslyemhf oBmmifjes of Aiiyhgogd irg:lludg ostbyl, ethyl,

ot RLELARGH, vhyPek! inRiiderim andiygit ri gl yceri dem a,

"y perghol estor ?’Jcﬁlﬁlsq‘luo Witihhne | @M GRS aﬁflosmfepﬁ&ﬁseﬁﬁhﬁﬁular
conpri SI n a s e&fﬁ‘éo&"ﬂl?m ni sterl ng tO a patl ent

of FRlgTENGeSRER ve anount of a conpound of

f or miompqupYys degsribed Rsrrar HACEURPCRF PYRAE SEPTSBL SLR od may
thuls give cifc t digstéermneant and nptadabisonpro Vibd pseat igvmpenndudss all such
phRbBtiBtefebhers 8¢ wall RERITRRAIT gk yhacoephadily eus adsblved

ég—rkﬁ[)rﬁé}g all h&kibi @oﬂlé?nct 19&%151'{ %ﬂﬁ%ﬁﬁacéﬁtlc&'ﬂy G&B}Q&l:tlé Qs ﬁ&eof The
al 0V8 (g(?:%lgla 18 Ssov]m \?rl“?horl{] aege 1}11t19@ st&eocg%nggn%adt %ﬂ%gﬁlolﬁ!?‘ eTf% present
inyertispinshie Walereopprie e omul Had s
veuf. ClmbeTt mixwes phigerpriwaterien tvel ps il et paticoteregigomers are also
igefibd athra ox eourdenvf taeytidtib pasedofes tidad to prsperntsidiromp@nds, or in
wliB Mertib-Eat SEPimerikdlich h@6SiuRE kibvwine mhaRekillbdn @R, the products of
such procedures can be a mixture of stereoisomers.

When the compound -of formula (1) and pharmaceutically acceptable salts thereof exist
in the form of solvates or polymorphic forms, the present invention includes any possible
solvates and polymorphic forms. A type of a solvent that forms the solvate is not particularly
limited so long as the solvent is pharmacologically acceptable. For example, water, cthanol,
propanol, acetone or the like can be used.

Thie term “pharmaceutically acceptable salts” refers to salis prepared from
pharmaceutically acceptable non-toxic bases or acids. Salts derived from bases include those
derived from bases such as, for example, potassium and sodium salts and the like. Salts derived
from pharmaceutically acceptable non-toxic acids, include those derived from inorganic and
organic acids such as, for example, hydrochloric, methanesulfonic, sulfuric, p-toluenesulfonic

acid and the like.



prophyl actic treatnent The conpounds of forrmula (I)

may exhi bit advantageous properties conpared to known

GPR119 agonists, for exanple, the conpounds may

exhi bit inproved potency or stability, or inproved
weabesisliosy t hus i nproving absorption proper thE@§CBHgpS0011

b|oavallab|I|ty or ot her advantageous properties for

gg%oﬁn e (E'f)i([)npf) & US afa)(Bgfaerurlrt%?ide 2y tfor gh%nﬁaceliggﬁ use they are
Pt rpided gaaubsganﬂ#@rp@@rfow Sxanlr hiont SAPih oLy o
Jeast 75% pondspaaiatly BhcanioBth pored %owe onoy Eeight foaveight basis).

t her gpedtipsaks o f@iluia\(p caOroipads as dekvebalttelbr. PG represents a
p;olfég{i%&h% & ?sl o Wb sBftel ¥ €1Ro0P URESdBY e R8d ROR’ tRi@nd R” arc also

t he same di sease or condition as the

a%%%ﬁ S of formula () :%[erent di sease, or ..
cond CPPBRRITTR ST AL pBHFFT Ry Rt B s o ety
pleparedtivion kot cempaidnibehame bl Eprypxangy H@ﬁ‘thb”aels‘leﬂpf&?mpound (I
*hEP 2CaE Bbdhas Hdee peonphuntsted (US Rutarid, 2 $423). Halpogoeation under
%&%&Foﬁ&ﬁ{nﬁ %lW1$lﬁJth@H&@rﬁ1c Asthpoeed GaoRALALS. okl redietion of the
fkrne ulncritc[;" Q&lta@e songE%ﬁst MR hécﬁro di.aRe 'ineiﬁe ﬁs@ﬁce%@ﬁﬁﬂaﬁcamiyst

Yielih FAPROBHE Of aﬁ@? e of s e of o oAy
caalEsa s [Bh(@orhwaadeﬁgé) 1BBi A &A1 16 - oo poRirpset io)lerodeny )
e@ylbisazmmﬁphe@mﬁasyhmg Gommtusds afformul BFARDAep ba glirinaskty,
J38R 2 8OmE %&xy]ﬁc&%ﬁy ofaGinthja0 X datldr efindatdrehnditidng fig example borane
1&%& @s%h%ﬂ% Qlﬂﬁp | oSl ofHhP S@%eb lordf RithdasiBeveYunder

1 anal ogues and
P?%@ﬁfﬁwﬁ tﬁF%W%ggﬂ@gég%odlesterase i nhibitors,
I|p|d Iomerlng agents, glycogen phosphoryl ase
inhibitors, antiobesity agdwmsle g. pancreatic |ipase

i nhi bitors, Gl ant agoni sts -CB- 1 ant agoni N
(or i,pversel adonists), aaylin antlagoni st sho .
Ilpoxy ngse™1 nhibi tﬁ's mdst ati n anal ogs, e

gl ucol ¢ha¥e activators, glUcd§on antagonists, psulin
signal | i ng agoni sts, PTP1B ilHhi bitors,
gluconeogenesis inhibitors, antilypolitic agents, GSK

i nhi bj tors on , Sne 2, Siege
agen Bg;??{\gwgﬁreg 5)%& \of’onv% 00%&%5&%111%1 lii Siegel, ]
M &F- ét@n@frg’?eéfmé hétgPc! é?ﬁ1%‘5‘é’§‘i‘ft‘*§/ 2 (VIR EB O REPre
fiomhiobéumisofdorgulagV butdeatrndad c@Ritoznt A G geatmgmpof
BBt Pi-RbIR VISwit dyropsn Bromide Gllceniiyunedisnsatinté the resultant
C{'a%ngﬁE whtR Db %cﬁof fHMBYBO uhd et Sthidlaki R6:RIRI0BS yields compounds
gr\fvzlgréalg_' go?géuplhs MestmBfa ra],glefﬂ%!r commercmlly available,

owgmpﬁpw@d I %ﬁgﬁfgelﬂam’? tecihes.
Afttamntincly, {yhihesison the remiiromecie oxAlian s yhere dapP e Be whieyed by
htdnag eofipowan df Btmilead) witheydotxhleming bt iohébydroryagadines of
fgrﬁlﬁfa?ﬁﬁf)td%t Raf b ohRhscA SR8 GleaBbxylibfid dT@ila@X) under suitable

nr}i%og %‘c(’:{eclng% iﬁ%ﬁﬁzﬂ@?y Ic%ﬁgrcﬂﬁ?%{\}aﬁﬁfﬁa a method for the

tiea n a manmal , such as a human,
whi ch net hod conprises adm ni stering an effective
amount of a conmpound of f8fHMEE (1), or a

Phar maceutical |y acceptable salt thereof, and anot her
antiobesity agent, to a mamual in need thereof
The i nvention also provides the use of a conpound of
formula (1), or a pharmaceutically acceptable salt
t hereof, and another antiobesity agent for the
treatment of obesity. The invention al so
provi des the use of a conpound of fornmula (lI), or a
pharmaceutically acceptable salt thereof, in the
manuf acture of a medi canent for use in conbination
with another antiobesity agept, for the treatment of
obesity. The conpound of fornula (1), or a
pharmaceutically acceptable salt thereof, and the
ot her anti obesity agent(s) nay be co-adninistered or
adm ni stered sequentially or separately.
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04/ 108728, and the referegnces di schesedlt herein. X

O her di seases or conditions |n,mh|c GPR119 has een
N

suggeste Q play a role i wie thwSw descri bed N
W 00/ 50564 and US 60468 7k6,J for ﬁx%xpjeno
cardf oyascul ar dlsorders,ﬁhyperten5|on respiragory

di sor d&f s, gestational abnormalities, VII
gastroﬁhtest|nal di sorder s¥! i mmune disorders,
nmuscul oskel etal di sorders, depression, phobias,
anxi ety, nood disorders and Al zhei ner's di sease.

Al @Hﬁbéu‘ﬁ&tdf@i{}%nﬂuﬁquﬂinﬁsgalsométprd@%d byj dBhdcaehtibOof amine (V)
v@tgteg:q j Caq? %hﬁondg ?%e foﬁlRR j&)aH Alkubled g?;chéhef Bﬁscerm S. et al JCS
Paot Ogend e o1 B AR &Y AP e and
Bagatg. Cheir198LdIN93Y)- i ndi cated to be incorporated by

reference herein as fully set forth. The
invention will now be dessé¢iched by reference to the

foll ow ng exanpl gs which are for |IIustrat| NG
pur poses and arfe Bt to be construed,gs n1tat|on
of the sk e pres&nt Tnvention.

Mat eri al s andriret hods Col um chronato&ggfhy was
carried out onh Si 02 (40-8B nesh) unless specified
ot herw se. LCNS data were obtained as foll ows:

'gt lgg%t ' 3 3' |0f f? la %ﬁ(‘&iu%)ﬁs aflinfa mchélﬁé)ﬁyvd)ﬁf)(%nds of

et NG flgp R %BDWOW%% B8t st
c@@@onwﬁo@xa@plenmaﬁrxgﬁmqeﬁ@ﬁp@rrﬁmgdw@ow agd@ith 100% H20:;
nﬁn@hyhﬂaﬁlammnthaﬁaamp suimbtecol@¥) (2B aBpe/soliBCNd methaml, 4;1; apout
¥Bre URel8sOhd QR% (Edrfabla (T3 C4mBinitg ompldatdd ofdormbOGAT)
ancclli% g{ %ﬁl%ﬁob&%&kﬁ&st Br é{gﬂlﬁé P Dsuit MEs 0B Such as THF, at

ectr,
R i A M Pl o
dﬁ@g@pqu@dy(cggpylapedﬁel%@gom of toug] 51}aé ysispf the ester of
facnip i}y undke stanigatophditions,Bor expruBe pse aqtle.oguhthmm hydroxide at about
rJoﬁf &m&tﬁt}ﬂe, yidlisAREbo k¥l a6 EyrnuaZ BIN )CAumbio iy deforeration under
on &IJ-S QVéllsl&M Ryth@:k Byth a1 erhe 2MVrields the desired compounds of

f ng ornan1 de;
9= nethylan1nopropy1) 3- et hyl car bodi i m de
hydrochlorlde Et: Ethyl; h: hour(s); HOBt:

1- Hydr oxybenzot ri azol e; | Schemeghexane: i Pr:

| sopropyl; Me: Methyl; Ph: Phenyl; RPHPLC. Reverse
phase- hi gh performance |iquid chronatography, RT
Retention tine; THF. Tetrahydrofuran. The

synt heses of the foll ow ng conpounds have been
descri bed el sewhere: 3-tert-Butyl-5-

chl oro-[1, 2, 4] oxadi azol e: WD 95/ 05368; tert-Butyl
44(E) - 2- et hoxycar bony1- 1- net hyl - vi n34) -

pi peri di ne- 1- car boxyl ate: US Patent 6,518, 423;

N- Hydr oxyi sobutyram dine: J. Org. Chem 2003, 68,
7316-7321; Methyl 2-fluoro-4-hydroxybenzoate: J.
Comb. Chem 2002, 3, 177-180;

3- Pi peridi n-4-34-propan-1-ol "and tert-butyl

4- ( 3- hydr oxypropyl ) pi peri di ne-1 -carboxyl at e:
Tetrahedron 1999, 55, 11619-11639. All other
conmpounds were avail able from comrerci al sources.




HO J1 DI PEA (3.25 g, 25.2 nrnol),

N- hydr oxy- 4- ( 3- hydr oxypr oPy1l) Pi peri di ne-1| car boxam di n

e (Preparation 2, 1.54g. 7.6 nmol), and HOBt (1.29 g,
8.4 mmol) were added to a stirred solution of
wicswbrasyzosc acid (0.67 g, 7.6 mmol) in anhydr BiGRpEs/050011
(10 n.). After 10 mn, EDCl (1.76 g, 9 2 mml) was
added, then stirring was continued for 16 h. The. .
reactionudiluted 'th;HZO t hen the mxtur S
extract 4 i th EtOAc The gconbi

extrg}é Wa h saturat ous l\&HCCB

H20, a®d Brine, befdéte being dried (MyBO4) Filtration
and sol vEHt evapor atMbn furni shedAd yel | oWHi | t hat

was treated with PhMe. The m xture was heatled under
reflux for 0.5 1t On cpgling, the reaction jwas
purified by col um chr/@%.@graphy (TH Et OA 2:3) tg
yieldthetitlec an8i: mz (ES+) = 254. [Mk HA”

Pr epar at .6 o
341-(5-P 141 3 41oxadi azot=3=yl i @ din-£&£yllpro
pan- 1- R Nh HO WO 2008/ 081205PCT/XB4008/ 050011

Thi s compBund was prepared from X
N- hydr oxy- 4- ( 3- hydr oxypr opyl ) pi peridi ne-1 -
car b %%Flo%”&d@ Ef t%%ﬁ:?(tﬂ rﬁ% b%%rre?{}gd tg}l{ﬁéfﬁddg arfoklisYSthhg

dgscg rgeed lérgs yme) %n er e F dgtaﬁst Tor tﬂe %Pr%peag’)a%%r?gf #®4
c@ntonnds $ Ermulg( ‘;mi%ng lﬂﬂfo%alaples

azol A3eoydidgto péurihdi aspett oflthegnepianm-thergis pigvided-apogsss for the
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16 cr-hl "Atl? Aisi --------- va oup OH 4-
{(R)-3-[1-(3-1sopropyl [1, 2, 4] oxadi azol - 5-yl | pi peri din
-4-ylibutoxyl-2- methyl benzoic acid mz (ES-) = 400.5
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acceptable salt thereof, via conventional processing methods. As an example, a cream or
omtment is prepared by admixing hydrophilic material and water, together with about 5wt% to
about 10wt% of the compound, to produce a cream ot ointment having a desired consistency.

Pharmaceutical compositions of this invention can be in a form suitable for rectal
administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose
suppositories. Suitable carriers include cocoa butter and other materials commonly used in the
art. The suppositories may be convenienily formed by first admixing the composition with the
softened or melted carrier(s) followed by chilling and shaping in molds.

In addition to the aforementioned carrier ingredients, the pharmaceutical formulations
described above may include, as appropriate, one or more additional carrier ingredients such as
diluents, buffers, flavoring agents, binders, surface-active agents, thickeners, lubricants,
preservatives (including anti-oxidants) and the like. Furthermore, other adjuvants can be
" included to render the formulation isotonic with the blood of the intended recipient.
Compositions containing a compound of formula (), or pharmaceutically acceptable salts
thereof, may also be prepared in powder or liquid concentrate form.

Generally, dosage levels on the order of 0.01mg/kg to about 150mg/kg of body weight
per day are useful in the treatment of the above-indicated conditions, or alternatively about
0.5mg to about 7g per patient per day. For example, obesity may be effectively treated by the
administration of from about 0.01 to 50mg of the compound per kilogram of body weight per
day, or alternatively about 0.5mg to about 3.5g per patient per day.

It is understood, however, that the specific dose level for any particular patient will
depend upon a variety of factors including the age, body weight, general health, sex, diet, time
of administration, route of administration, rate of excretion, drug combination and the severity
of the particular disease undergoing therapy.

The compounds of formula () may be used in the treatment of diseases or condltlons in
which GPR119 plays a role.

Thus the invention also provides a method for the treatment of a disease or condition in
which GPR119 plays a role comprising a step of administering to a subject in need thereof an
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.
Discases or conditions in which GPR119 plays a role inchude obesity and diabetes. In the
context of the present application the reatment of obesity is mtended to encompass the
treatment of diseases or conditions such as obesity and other eating disorders associated with
excessive food intake e.g. by reduction of appetite and body weight, maintenance of weight
reduction and prevention of rebound and diabetes (including Type 1 and Type 2 diabetes,
fmpaired glucose tolerance, insulin resistance and diabetic complications such as neuropathy,
nephropathy, retinopathy, cataracts, cardiovascular complications and dyslipidaemia}. And the
treatment of patients who have an abnormal sensitivity to ingested fats leading to functional
dyspepsia. The compounds of the invention may also be used for treating metabolic diseases
such as metabolic syndrome (syndrome X), impaired glucose tolerance, hyperlipidemia,
hypertriglyceridemia, hypercholesterolemia, low HDL levels and hypertension.
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periodontal disease, alveolar bone loss, osteotormy bone loss, childhood idiopathic bone loss,
Paget's disease, bone loss due to metastatic cancer, osteolytic lesions, curvature of the spine and
loss of height.

The invention also provides a method for the regulation of saliety comprising a step of
administering to a subject in need thereof an effective amount of a compound of formula (I), or
a phannaceutlcally acceptable salt thereof.

The invention also provides a method for the treatment of obesity comprising a step of
administering to a subject in need thereof an effective amount of a compound of formula (1), or
a pharmaceutically acceptable salt thereof. ‘

The invention also provides a method for the treatment of diabetes, including Type 1
and Type 2 diabetes, particularly type 2 diabetes, comprising a step of administering to a patient
in need thereof an effective amount of a compound of formula (I), or 2 pharmaceutically
acceptable salt thereof. '

The invention also provides a method for the treatment of metabolic syndrome
(syndrome X), impaired glucose tolerance, hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL levels or hypertension comprising a step of administerg to a
patient in need thereof an effective amount of a compound of formula (1), or a pharmaceutically
acceptable salt thereof.

The invention also provides a compound of formula (1), or a pharmaceutically
acceptable salt thereof, for use in the treatment of a condition as defined aboye.

The invention also provides the use of a compound of formula (I), or a pharmaceuticaily
acceptable salt thereof, in the manufacture of a medicament for the treatment of a condition as
defined above.

In the methods of the invention the term “ireatment” includes both therapeutic and
prophylactic treatment.

The compounds of formula () may exhibit advantageous properties compared fo known
GPR119 agomists, for example, the compounds may exhibit improved potency or stability, or
improved solubility thus improving absorption propertics and bioavailability, or other
advantageous properties for compounds to be used as pharmaceuticals.

The compounds of formula (I), or pharmaceutically acceptable salts thereof, may be
administered alone or in combination with one or more other therapeutically active compounds.
The other therapeutically active compounds may be for the treatment of the same disease or
condition as the compounds of formutla (I) or a different disease or condition. The
therapeutically active compounds may be administered simultaneously, sequentially or
separately. :
The compounds of formula (I) may be administered with other active compounds for the
treatment of obesity and/or diabetes, for example insulin and insulin analogs, gastric lipase
inhibitors, pancreatic lipase inhibitors, sulfonyl ureas and analogs, biguanides, 02 agonists,
glitazones, PPAR~y agonists, mixed PPAR-o/y agonists, RXR agonists, fatty acid oxidation
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agmbeeRilR18 ighiliotsaglutopeashimsis BhibitpragrilyRylips wsus SSKgphigiyzs.
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Combination therapy comprising the administration of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, and at least one other antiobesity agent represents a
further aspect of the invention.

The present invention also provides a method for the treatment of obesity in a manmal,
such as a human, which method comprises administering an effective amount of a compound of
formula (I), or a pharmaceuticatly acceptable salt thereof, and another antiobesity agent, to a
mammal in need thereof. '

The invention also provides the use of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, and another antlobesny agent for the treatment of obesity.

The invention also provides the use of a compound of formula (1), or a pharmaceuucally
acceptable salt thereof, in the manufacture of a medicament for use In combination with another
antiobesity agent, for the treatment of obesity.

The compound of formula (I), or a pharmaceutically acceptable salt thereof, and the
other antiobesity agent(s) may be co-administered or administered sequentially or separately.

Co-administration includes administration of a formulation which includes both the
compound of formula (I), or a pharmaceutically acceptable salt thereof, and the other antiobesity
agent(s), or the simultaneous or separate administration of different formulations of each agent.
Where the pharmacological profiles of the compound of formula (I), or a pharmaceutically
acceptable salt thereof, and the other antiobesity agent(s) allow it, coadministration of the two
agents may be preferred.

The invention also provides the use of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, and another antiobesity agent in the manufacture of a medicament for the
treatment of obesity. ' .

The invention also provides a pharmaceutical composition comprising a compound of
formula (I), or a pharmaceutically acceptable salt thereof, and another antiobesity agent, and a
pharmaceutically acceptable carrier. The invention also encompasses the use of such
compositions in the methods described above.

GPR119 agonists are of particular use in combination with centrally acting antiobesity

trb'l—

agents,

The other antiobesity agent for use in the combination therapies according to this aspect
of the invention is preferdbly a CB-1 modulator, e.g. a CB-1 antagonist or inverse agonist.
Examples of CB-1 modulators include SR141716 (rimonabant) and SLV-319 ((48)-(-)-3-(4-
chlorophenyl)-N-methyl-N-[(4-chlorophenylsulfonyl]-4-phenyl-4,5 -dihydro-1H-pyrazole-1-
carboxamide); as well as those compounds disclosed in EP576357, EP656354, WO 03/018060,

-11-



H F A solution of tert-butyl

443- (3-f 1 uor o- 4- met hoxycar bonyl phenoxy) propyl | pi Perid
~ine-lcarboxylate (Preparation 24, 3.49 g, 8.83 mmvl)

was stirred with 4M HCL in dioxane (25 nL) for 1 h at
wéQ6us/o8¥8s sol vent was renoved, then the resi duE/@BE0S/050011

triturated with Et20 to vyiel d the hydrochl oride salt

of net hyl

WO 61/QR0P 5 M B/Q90Dkk W) 126647 pWORSAHEnY BLPE2701p. Y
Oﬁ/&@lOF V&9 63/d51RM, WOD3/0A8 St WO @8d03861 TuWICR/W6B 78 hWE 03/075660,
43'7 o @H0784133wD e9Rh Jooamd dSARDR1(W03B/082838, 8O |
0%% dw 8? X % §81§/ /0@#@357 WRRR oM Wh) B/012671,
W04 avez%/%ﬁ%m g%n@/ i qgg ffég%
OH)3 mwmaﬁﬁédwot HORS AL Fﬁ @%{0&%5«/&{ Rz i PR,
WD @0069T 3T el breeesd 7, B HETRETOWRTOO AT HEdWRE B9 78201 rag WO
OQ@JS@Q@ aﬂﬁt‘h@ﬁf&@hb@%sélﬁg&m}mﬂ Filtration and sol vent
te \e/?tp 8615 ﬁgo %fg o n ns ll’erqll(;}-y%PIé gi ga%éégh sigaested to ﬁlay a role include
ﬂyg_e_@sepp pé}ﬂ%ﬁ(yggp%an SZ rszﬁm aﬁ;}ovaﬁﬁ (%SOI’(E)CI’S
hepenioh reptritom doprdeh @stfé@tl%ra Iw@ﬁﬁm@sf Eastontesiaplifisgrders, immune
dBbrBrk, afustulskdidd] dBotdés, eghession, F}’ﬁldpa[ axicynmaet dissfdersaadd
A%!;{gglg i Jhgeageorrpound mz (ES-) = 404.5 [M Hr.
alRiead
ﬁ ptltglc% ot ng ljltdm ZP Iéot }Huted 1o, patf:nts and pa‘%ent application cited in this
ST SUIEFIR DR é?f%fs%aa%lkfa%%&ﬁ%&?%‘l%gﬁ&% i
s@ﬁ@lb@@@@@%@@a@éﬂl@dﬂ@mﬁﬁt q:rence herein as fully set forth.
4- hy UhonsyenBenveili myivide desodttcd ba referenee to-p fol)awing examples which are

fét 11(11@&:@68’ FOPOSRY B8 Mifcini tp 8¢ édtbtiRd hs Ciamibtiy dfatieescope of the present
; ITIR Qying procedures simlar to those delineated in
r’fgrepar ations 24 and 25: mz (ES-) 400.5 - The
benzoi ¢ aci ds catal ogued in Table 2 were al so
EZp&ESd enpl oyi ng procedures similar to those

out Mategds amd nRttegar at i ons 24 and 25. Prep tane z

St r gSitikh EheNBATBr S Of @nd ot cai@H40-63 meth) unidss Speci@EPP

selﬁcﬂié d&éwlax%%%&ﬂas thikws Ad%2sli @Z elurkr B D) 20.0 mm, flow

I’815 m;f I—TB 6-@}1@%%&?&%&&% 0464 Bcdover 6 min
wﬂ'h V detection at 2 0 nm. Gradient information: 0.0-0.3 min 100% H;0; 0.3—4.25 min:
Ramp up to 10% H,0-90% CH,CN; 4.25-4.4 min: Ramp up to 100% CH;CN; 4. 4-4.9 min:
Hold at 100% CH;CN; 4.9-6.0 min: Return to 100% H,0. The mass spectra were obtained
using an electrospray jonisation source in either the positive (ES™) or negative (ES”) ion modes.

Abbreviations and acronyms: Ac: Acetyl; n-Bu: #-Butyl; t-Bu: fert-Butyl; DIAD:
Diisopropyl azodicarboxylate; DIPEA: N,N-Diisopropylethylamine; DMF: Dimethylformamide;
EDCI: 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; Et: Ethyl; h: hour(s);
HOBt: 1-Hydroxybenzotriazole; IH: Isohexane; iPr: Isopropyl; Me: Methyl; Ph: Phenyl; RP-
HPLC: Reverse phase-high performance liquid chromatography; RT: Retention time; THI":
Tetrabydrofuran.

The syntheses of the following compounds have been described elsewhere: 3-fert-Butyl-5-
chloro-[1,2,4Joxadiazole: WO 95/05368; tert-Butyl 4-((E)-2-ethoxycarbonyl-1-methyl-vinyl)-
piperidine-1-carboxylate: US Patent 6,518,423; N-Hydroxyisobutyramidine: J. Org. Chem.
2003, 68, 7316-7321; Methyl 2-fluoro-4-hydroxybenzoate: J. Comb. Chem. 2002, 3, 177-180;
3-Piperidin-4-yl-propan-1-ol and zerz-butyl 4-(3 -hydroxypropyl)piperidine- 1-carboxylate:
Tetrahedron 1999, 55, 11619-11639. All other compounds were available from commercial

SOUICES.

Preparation 1: 4-(3-Hydroxypropyl)piperidine-1-carbonitrile
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W-r-Ns--) 0111, CH
2- Met hyl - 4-{341- (3-propyl [1, 2, 41oxadi azol - 5-y1) -
pi peridi n-4-yl]propoxyl- benzoic acid mz (ES) =
388.2 [M+ H WD 20081081205PCT1GB20081050011 29 is
w&200808kés OH 0. -Nt N-AN Th 4- 1341 PCT/GB2008/050011
-(3-Ethyl[1, 2, 41oxadi azol - 5-y1) -

pi perldl n-4-yl | propoxyl-2- methylbenzoic acid nl
(ES+) 374.2 [M+ H + Exa N/yfhp ’

2Fluoro N((R) - 2- hydr gxy-1- get hyl et hyl )-4-13-] 1- [

opropyl41l, 2, 4loxad|az%? -y )plpgr|d|¥ L yIIprgpo§3IE2

' At NAEREG B0 o .47 60y n 168 (00 wivbtgs Aged itier paition

’Fp'i i QG158 1l &@oﬂf g, 814 gD 0CH, LAt A°C: A 3elution of BICN (17.8 g,
0. IL‘J A m%ialé I difa Q! tﬁesre%%ﬁ &/%f i ﬁhnnmén ik P Eobythued
at@ﬁ%for@iél ’glfrga(ctl %rﬂ?ﬁal on t 0° % or vgf'ﬁ@i%l:l)wnﬁnd
sahpatqdRyR e pod bw@pgrﬁ Hg@l?s gi0g g-f/ t%{ed dnd
caacaestzd inlvaduo st furnishpg oldst ¢ ms?;qlmségl aai[magﬁﬁptg\t,? 81’120 2, before
b&@g@ﬁfeé&lﬁé@hfagmfba@ eluﬁﬁgewfdﬁ-lﬁomsrht: Simicods poncengreigdunder

reduﬁe ?rcgﬁreli(?éﬁfo%ﬁ s&ed veg= @dACL2: HThe CH2C12
'on was washed W th | MNa0O11 (2x) and 1M HC1,

bef ore being dried SH4
PevapB AR oot STRDERFI R (O BRI
provided the title conpound: SHHN 8DC13) 1.27-1.39 (m
11H), 1.47-1.61 (n, 3H), )%(m 41°1), 2.81
(t, 1H), 2.93 (sept, l_;ldél)/\%@) i2 (m 2H),
3.64-3.71 (m 1H), 3.7873.84(m |H), 4.02 (t, 2
4. 164 4iROre(on4-(Riddroxdpr30A ipdddifenl,- ca]_bq)nml@ (Rygparafipn 1;_?!_6)0 g 17.8
0 K@og%z £, 12EMnmoB, D8 HROTIHE (248 7 3§ Efrol)n B8] (20 mL) and
OH%Iglwas Heaﬁed u;l:(!ll:?r AW ﬁ)? $6 b 18t E@)H Has kahdved B vi&ioShen the
aqqq@s @bﬁ? 8769‘, ?ngwécda 8 ﬁ hI% u@gug %ﬂe{s@{v% etg&ﬁs ?tux‘ﬁ‘leﬁ Bith
Ne@l bdios éelwwﬂ'ﬁ%@bﬂginﬁwi_ﬁ%e o %51&% Ve
washed with brine, before being dried (MgS0a), ﬁltered, and concentrated to fm‘msh the title
compound: m/z (ESYy=202.1 [M+H]".

‘Preparatmn 3: 3-[1-(5-Isopropyi-[1,2,4loxadiazol- 3-yi)p1per1d1n -4-yllpropan-1-0l

HO\/\/O >-_<

DIPEA (3.25 g, 25 2 mmol), N-hydroxy-4-(3 -hydroxypropyl)piperidine-1-
carboxamidine (Preparation 2, 1.54 g, 7.6 mmol), and HOBt (1.29 g, 8.4 mmol) were added to
a stirred sohtion of isobutyric acid (0.67 g, 7.6 mmol) in anhydrous DMF (10 mL). After 10
min, EDCI (1.76 g, 9.2 mmol) was added, then stirring was continued for 16 h. The reaction was
diluted with H,O, then the mixture was extracted with EtOAc (2x). The combined organic
extracts were washed with saturated aqueous NaHCO;, H,0, and brine, before being dried
(MgS0Qy). Filtration and solvent evaporation fumished a yellow oil that was treated with PhMe.
The mixture was heated under reflax for 0.5 h. On cooling, the reaction was purified by column
chromatography (TH-EtOAc, 2:3) to yield the title compound: m/z (ES) = 254.1 [M +H]".

Preparation 4: 3-[1-(5-Propy}- [1 2 4oxadiazol-3-yl)piperidin-4-yl]propan-1- -ol
N-0O

Wear

HO
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Nanme Spectra 2 ris... avr?CINAp: olir HO NHF
4-134143-ten-Butyl [ 1, 2, 4] oxadi azol - 5-y1) - 2

pi peridin-4-yl]propoxy}-2- fluoro-N(R)-2-hydroxy-1-
met hyl et hyQbenzam de RT = 3.61 mn, mz (ES+) =-

wdSds/dsibddt H + 3 -N>--K N ' th 02, BGT/GBRUV8/050011
41/'45.,NH HO 4-Butyl - -{3-[1 -(3-te rt i

[ 1, 2, 4] oxadi azol -5-y1) - pi i di n-4- I -

( ( Ry@<hypirios yaqprgm%/qq)ﬁqog%gg%;éxgh?@fhﬁgi%@% )fg}o’eléidi{}'é-l-
caffoRemidile (Prépabation 2@ b{fEGejcidusihgg plocpdype sppilar (athat outlined in
PropR8dAGL 205BST-GB20084050011 4 0 0 * i N.F nr"LN)Th

Preparation 5: 3-{1 -(5-tert-Butyl-[1,2 AJoxadiazol-3 -yl)piperidin-4-yl]propan-1-ol

oS3

~ This compound was prepared from N-hydroxy-4-(3-hydroxypropyl)piperidine-1-
carboxamidine (Preparation 2} and pivalic acid using a procedure similar to that outlined in
Preparation 3: m/z (ES™) = 268.1 [M + H]'.

Preparation 6: 3-1 ~(3-Isopropyl-[1,2,4]oxadiazol-5 ~yl)piperidin-4-yljpropan-1i-ol

e

ZnCl, (1M in Et;0, 145 ml,, 145 mmol) was added over 20 min to a stirred solution of
4—(3—hydroxyprbpyl)pipeﬂdine—1~carbonitrile (Preparation 1, 20.3 g, 121 mmol) and N-
bydroxyisobutyramidine (14.8 g, 145 mmol) in EtOAc (290 mL) and THF (270 mL). After 2 h,
the white precipitate that had formed was collected and washed with THF-EtOAc (1:1, 50 mL).
This precipitate was dissolved in EtOH (550 mL) and 12M HC! (70 mL), then the solution was
stirred with heating to 70°C for 16 h. The EtOH was removed in vacuo, the remainder was
diluted with H,0, then the pH was adjusted to 7 with solid NaHCO;. The mixture was extracted
with EtOAc (3x), then the combined extracts were washed with brine, before being dried
(MgSO0,). Filtration and solvent removal furnished the title compound: m/z (BEST) =254.1 [M+
H7'.

Preparation 7: 3-[1 -(3—Propy1—[1,2,4]oxadiazol—ﬁ—yl)pipcridin—4—y1]propan—1—01 :

pa
HO\/_\/O

This bornpoun‘d was prepared by condensiﬁg A-(3-hydroxypropyl)piperidine-1-
carbonitrile (Preparation 1) with N-hydroxybutyramidine using a procedure similar to that
outlined in Preparation 6: m/z (ES") = 2542 [M + HY".

Preparation 8: zert-Butyl 4-((E)-2-carboxy- 1-methylvinyl)piperidine-1-carboxylatie

Weas

A solution of tert-butyl 4-((E)-2-ethoxycarb onyl-1-methylvinylpiperidine-1-
carboxylate (18.7 g, 62.9 mmol) in MeOL (90 mL) and H,O (25 mL) was treated with 2M
NaOT (94.5 mL, 189.0 mmol). The reaction was stirred for 16 h, the MeOH was removed under

-14 -



4- {34143-ten-Butyl[1, 2, 4] oxadi azol - 5-y1) -
pi peridin-4-yl]propoxyl-Nethyl2-fluorobenzam de RT
=402 mn, mz (ES) = 433.1 [ Mt11]" 5 oup NH HO
0-8, _7( NAN 4-134143-ten-Butyl -
w%%o&mﬂz@%‘ad' azol -5-y1) - piperidin-4-yl] prop@uiGE2es/050011
'uor o- N- (2- hydr oxyet hyl )- benzam de SH ( CDC13)
1.17-1.55(m 14H), 1.69-1.82 (m 4H), 2.60 (t, 1H,
1Qu@0 pBss0B, thémnthe Ridpinded WBBpa@itHOed(tictweepD Ac 30d7AR03 Tagpapeys
togtwas 2pRdted ind adkified fb.pB12 Wil M FC], Béfre bénSirpael, withHjtOAC
( ').élft_g'e &%giic QX%I%C)YSI whe LRshed wiPbrlnB drib@Mgsid),), fiifer& ardtconcbirlyated,

. oa A . . . -
. 1l EtOAc-IH. di 1 d: m/z (E
Eﬁ%%?ﬁfaﬁ?&w&s fe_cgflﬁtf’iyllse[dfr’ogl’ Aﬁ)o g:(a It% rg']n_est_ ; tit)e_compoun -mz( SH
BPP&FY ditth- 4- y1 ] propoxy) - 2- fl uor o- N- ((R) - 2- hydr oxy- 1-
nmet hyl et hyl ) benzamde RT = 3 89 mn; mz (ES-) =
PR Aratioh MreAdBORF4-{(RP1-1&poxy-1-methylethyl)piperidine-1-carboxylate

dk<

Q

tert—Bufy} 4-((E)-2-carboxy-1-methylvinyl)piperidine-1-carboxylate (Preparation 8,
130.0 g, 0.483 mol) was placed in a hydrogenation flask under an Ar atmospbere, then degassed
MeOH (400 mL) was added. [Rh(norbornadienc),]BF 4 (1.80 g, 4.81 mmol) and (S)-1-[(R)-2-(c1-
tert-butylphosphino)ferrocenyl] ethylbis(2-methylphenyl)pbosphine (2.90 g, 5.08 mmol) were
placed in a separate Schlenk flask under Ar, before being treated with degassed MeOH (200
mL). This catalyst mixture was stirred for 15 min at ambient temperature, before being
transferred via cannula into the hydrogenation flask. The Schlenk flask was rinsed with more
degassed MeOH (100 mL). These washings were transferred to the hydrogenation flask, then
more degassed MeOH (300 mL) was added. The hydrogenation flask was sealed, the Ar
replaced by Hy, and the pressure set to 1.05 bar. The reaction mixture was heated to 35°C, and
stirring/shaking was started. After 48 h, the reaction was stopped and a representative sample of
the reaction mixture was analysed by HPLC and TH NMR. The conversion was 100% and the
enantiomeric purity of the crude (R)-acid was 98.2%, as ascertained by the following HPLC
method: Column: CHIRALPAK AD-H (previously used with CF;CO;H-containing solvents)
4.6 x 250 mm; Solvent: C1,+iPrOH (97:3 isocratic); Temperature: 20°C; Flow rate:
1 mL/min; UV-detection (210, 230 nm); Sample: 100 pL reaction solution dissolved with 1 mL
MeOI. Retention times: ($)-acid: 19.3 min, (R)-acid: 20.6 min, starting enoic acid: 22,1 min.
Isolation procedure: The MeOH was evaporated, then the erude hydrogenation product was
dissolved in ~BuOMe and extracted with aqueous NaOH. The aqueous phase was added to a
mixture of 1M HC! and FtOAc. The aqueous phase was extracted further with EtOAc, then the
combined organic extracts were washed with brine and dried (MgSOy). The title compound was
isolated following filtration and complete removal of the solvent.

Preparation 10: terz-Butyl 4-((R)-3-hydroxy-1-methylpropyl)piperidine-1-carboxylate

0
A
H'O\/\/E\)N D><

BH; THF (1M, 15.7 mL, 15.7 mmol) was added dropwise over 5 min to a stirred
solution of zert-butyl 4-((R)-2-carboxy-1 -methylethyD)piperidine-1-carboxylate (Preparation 9,
1.70 g, 6.3 mmol) in anhydrous THF at 0°C. After 1 b, the reaction was treated with Et,O, then
with 2M HCL. The organic layer was washed with brine, before being dried (Na,8Q,). Filtration,
solvent evaporation, and column chromatography (EtOAc-CH.Cl, 1:3) provided the title
compound: RT = 3.17 min; m/z (ES") = 258.1 [M + HJ".
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NH HO O A Fi \ 2-Fluoro-NAR)-2-hydroxy-1-

met hyl et hyl) -4 -134145- isopropyl 41, 2, 41oxadi azol - 3-

yppi peri di n-4-yl]propoxyl - benzamide RT = 3 62 mn;

rniz (ES) = 449.1 [M+ H 8 at olP NH HO 0 xo" NN
W(g\z&,%@ﬂ% Hydroxy- 1- met hyl et hyl) - 4- { 341- (5- i SOPCRIYIBPI011

, 2, 4] oxadi azol - 3-y1) - piperidin-4-yl]propoxy}- 2-

nmet hyl benzamde RT = 3 52 min; nlz (ES) = 445.1 [ M+

H 9 0100 INH F HO O A" 2-Fl uoro- N-(2-hydroxyethyl)-
PréparbBhlri34 (@PPIDMANx-1.niH]poopatipiperidine 3 -cgbynitrile

pl peri din-4-yl]propoxy} - benzamMe RT = 3 36 mn;
mz (ES') = 435.0 [ M w% "
HO

i

A mixture of zert-butyl 4-((R)-3-hydroxy-1 -methylpropy{)piperidine-1-carboxylate
(Preparation 10, 6.2 g, 14.9 mmol) and 4M HCl in dioxane (10 mL) were stirred at ambient
temperature. After 3 h, the solvents were removed under reduced pressure to furnish the
hydrochloride salt of (R)-3-piperidin-4-yl-butan-1-ol: Sg ({CD3}:S0) 0.83 (d, 3H), 1.19-1.28
(m, 18), 1.38-1.59 (m, 5H), 1.64-1.76 (m, 2H), 2.75-2.87 (m, 2H), 3.20-3.30 (m, 2H), 3.35-
3.60 (m, 4H). A stirred mixture of this compound (0.93 g, 4.8 mmol) and NaliCOs (1.61 2,192
mumol) in CH,Cl-11,0 (4:1, 15 mL) at 0°C was treated with a sofution of BrCN (0.61 g,

5.8 mmol} in CH-CL, (2 mL). The reaction was stitred at 20°C for 2 h, before being partitioned
between H,0 and CH,Cl,. The organic phase was scparated and dried (MgSQy). Filtration,
solvent evaporation, and flash chromatography (EtOAc) provided the title compound: RT =

. 2.45 min; miz (EST) = 183.1 [M +H]".

Preparatiori 12: (R)-3-[1-(3 —Isopropyl—[1,2,4]oxadiazol—S—yl)pipeﬁd:in—4—yl]butan—1-01

Ao
HO\/\/O

Condensation of 4-((R)-3-hydroxy-1-methylpropyl)piperidine-1 -carbonitrile
(Preparation 11, 0.53 g, 2.9 mmol) with N-hydroxyisobutyramidine (0.36 g, 3.5 mmol),
employing procedutes similar to those outlined in Preparation 6, afforded the title compound:
RT = 2.92 min; m/z (ES") = 268.1 [M + H]".

i

Preparation 13: (R)—S»_—[l—(S—Isopropyl—[l,2,4]oxadiazol—3-yl)pipcridin—4—y1]butan—1-01
N—O

S ART

A mixture of 4-((R)-3 —hydroxy—l—methylpropyl)pipeﬁdine—l-carbonitrile (Preparation
11, 1.00 g, 5.2 mmol) and NH,OH (50 wt% in H0, 0.63 ml., 10.4 mmol) in EtOH (10 mL) was
stirred at ambient temperature for 30 min. The reaction was concentrated, azeotroping with
PhMe (3x), to furnish a viscous, pale yellow, oil. A mixtare of this oil, EDCI (1.20 g, 6.22
mmol), HOBt (0.77 g, 5.70 mmol), isobutytic acid (0.50 mL, 5.44 mmol), and DIPEA (2.70 mL,
15.54 mmol) in anhydrous DMF (10 mL) was stirred for 16 h, before being partitioned between
ILO and EtOAc. The organic layer was washed with saturated aqueous NalICO; and brine,
before being dried (MgSO.), filtered, and concentrated. The remainder was heated under reflux
in PhMe for 3 h, then the solvents were removed in vacuo and the residue purified by flash
chromatography (EtOAc—CH,Cl, 2:3) to afford the title compound: RT = 3.20 min; m/z (ES") =
268.1 [M+H]".
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10 NH HO ot j, A NAR)-2-Hydroxy-1-nethyl -
ethyl)-4-{3-{1-(3-isopropyl- [1,2, 4] oxadi azol -5-y1)-
pi peridi n-4-yl]propoxy}-2- nethyl benzam de au (CDC13)

1. 234{;9 392(2]8 (11H) : H)l. 45-1.62 (m 31-1), 1.80-1.90
‘a@rﬁgos < s, 3H), 2.72 (t, 1H), 2.93 (sanre¢BDbYYS0N1L
1311(|n 2H), 3.63-3.70 (m 1H), 37&385(%0

3.99 (t, 2H), 4.13- 4.20 (m 2H), 4. 25-4,
Piéﬂ)iratﬁn 84:-2551@00-(¢-HB-[ In(3-isddyopy Bl ZP]eradigol fry Dpgyiding!- @&mpoxy}
bgnqmc a&\p 2008/ 081205PET/ 6E2008/ 050011 1H); mz (ES)

445.1 {M H 11 N_AN o. o*i
NAR) 2- Hydroxy 1- et hyl et hyI) h{ 41-( 3-
i sopropyl -[1, 2, 4] exadi azol -5

yepi peri di n- 4- yI I but- =2- hyl benzani de
0

OH F
DIAD (20.2 mlL, 102.8 mmol) was added to a stirred solution of methyl 2-fluoro-4-

hydroxybenzoate (13.43 g, 79.1 mmol), 3-[1-(3-isopropyl-[1,2,4Joxadiazol-5-yl)pipenidin-4-yI]-
propan-1-ol (Preparation 6, 20.00 g, 79.1 mmol), and PPhs (24.85 g, 95.0 mmol} in anhydrous
THF. After 30 min, the solvent was removed in vacuo, then the remainder was triturated with

" TH—Et,0. The solid produced was filtered and washed with E;0. The combined washings and
fltrate were concentrated under reduced pressure, then the residue was purified by flash
chromatography (EtOAc—IT], 1:4) to generate methyl 2-fluoro-4- {3-[1-(3-130propyl-
[1,2,4]oxadiazol-5-y!)piperidin-4-yl]propoxy }benzoate. This compound was stirred with
LiOH-H;0 (33.2 g, 791 mmol) in MeOH (400 mL) and H,O (100 mkL) for 16 h. The MeOH was
evaporated off under reduced pressure, then the remainder was partitioned between 2M NaOH
and Et,0. The aqueous phase was acidified to pH 2, before being extracted with EtOAc. The
organic extracts were dried (MgSO,), filtered, concentrated, and recrystallised from EtOAc to
furnish the title compound: 8y (CDCL;) 1.26-1.40 (m, 8H), 1.46-1.62 {m, 3H), 1.81-1.93 (m,
AH), 2.95 (sept, 1H), 3.02-3.12 (m, 2H), 4.03 (t, 2H), 4.16-4.22 (m, 2H), 6. 67 (dd, 1H), 6.78
(dd, 111, 8.01 (t, 1HD); m/z (EST) =392.0 [M + HI".

The acids listed in Table 1 were synthesised by Mitsunobu condensation of the
appropriate phenol with the appropriate alcohol followed by saponification, employing
procedures similar to those outlined in Preparation 14.

Table 1
Prep | Structure Name Spectra
)”,:‘}_< 2-Fiuoro-4- {(R)-3-[1-(5-
15 0\/\/0 N ‘ isopropyl-{1,2,4]Joxadiazol- 2 (FS™) = 404.5 [M~HT
o E 3-yl)piperidin-4-ylJbutoxy}- e ’
OH F benzoic acid
/C,’;'“‘\)_{ 4-{(R)-3-[1-(3-Isopropyl-
. OWO N [1.2,4]oxadiazol-5-yi)- S - 4005 (M~ ]
o p g piperidin-4-yl]butoxy}-2- me ) Sl I
OH _ methylbenzoic acid
85 (CDCl) 1.26-1.40 (m,
~N A46-1.
T S~ | 4-{3-[1-(3-Isopropyl- 7H), 1.46-1.62 (m, 411),
N SN ) 1.81-1.92 (m, 410), 2.64 s,
o [1,2,4]oxadiazol-5-yI)-
17 .. 3H), 2.94 (sept, 1H), 3.02—
o piperidin-4-yl]propoxy-2-
S 3.13 (m, 210), 4.04 (1, 2H),
OH methylbenzoic acid
4.15-421 (m, 21, 6.78-6.81
(m, 211), 8.07 (d, 1H)
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;3.54 mn, nil z (ES) = 459.2 [Mt H 12 elte--<
lo ")- NH HO 2-Fluoro-N((R)-2-hydroxy-1-
met hyl et hyl ) - 4-{(R) - 341- ( 5-
i sopropyl-[1, 2, 4] oxadi azol - 3-
W%‘r}6oe)3ﬁ§§4 di n- 4- yI | but oxy} - benzam de RT = BC84:B2908/030011
= 463.1 [M+ H 13 N -ol_ A

L

18

'mr\ln\ NH f 2 et byl berzam

nz
ety IJCIIL 11

I\F(Z 1- 1ydroxy »% aﬁlﬁﬁlaat {3-[1-(3-propyl-

(353'/ son opy| [ E % ﬁ?‘b@ Qldiazol- Syl

e1T10

(@8

E\%ﬁd‘}{ Ac Yi]pl”ogo_xes? 44 ﬁlfzr{,,ES? 77/392.0 [M + H]

( 4311[|v++ Hr i I 1e NHF fHO
- B} Uor o- N- ( 2- hydroxyethﬁw)cmﬁ
15 [I=(5- |sopro oxa
pi peri di n-4- @Xy{z lgtg?]—ggﬂﬁﬁb-pm;}gril)
1,2, 4]oxadiazol-3-yl
19 [1,2,4]oxadiazol-3-y1- m/z (ES") = 392.0 [M + H]"
o piperidin-4-yljpropoxy}-
ou F benzoic acid | ,
N~O,
R i |
20 ° [1,2,4]oxadiazol-3-y)- miz (BS") = 404.4 (M — HT
o piperidin-4-yl]propoxy}-2-
oH F fluorobenzoic acid
-0
\/\/Q :N,>-< z-Fluoroi4-l{3-£1-(5-d |
[1.2 iazol-
21 1301”0?5’ [1.24joxadiazol ) (57 = 3023 M+ HT'
o 3-yl)piperidin-4-yl]-
oH B propoxy benzoic acid
o
22 [1,2,4]oxadiazol-3-y1) miz (ES") = 386.4 [M—H]
o piperidin-4-yl]propoxy}-2- -
L o . methylbenzoic acid
,._N)—< 4-{3-[1-(3-Isopropyl-
’ \/\)Q [1,2,4]oxadiazol-5-yl)-

/z (ESN) =374.0 [M+H]
oYEj piperidin-4-yllpropoxy}- | 2 ES) B+ H]

benzoic acid

OH

Preparation 24: tert-Butyl 4—[3—(3—ﬂuoro—4—methoxycarbonylphenoxy)propyl]piperid:ine—1—

carboxylate
o}
N"Lo
F: : o P e
&

O

This compound was prepared by Mitsunobu condensation of methyl 2-fluoro-4-
hydroxybenzoate with tert-butyl 4-(3 -hydroxypropyl)piperidine-1-carboxylate by a procedure
similar to that outlined in Preparatmn 14: m/z (EST) = 396.3 [M + HY'.

Preparation 25: 4-{3-[1-(3-tert-Butyl-[1 ,2,4]0xadiazol—5—Yl)piperidin—4-yl]propoxy}—2—ﬂuoro—
benzoic acid

- 18 -




435.0 [ M+ Hr 15 ' Ar NOm

9,/?/0 0 NHF HO 2- Fl uoro-N-((R) - 2- hydr oxy- 1- et hyl e

thyl)-4-{3-[1-(3- propyl4l, 2, 4loxadi azol - 5-y1)-

pi peridi n-4-yl]propoxy{- benzamde RT = 3 49 min;, mz
wé Bos12d$49.0 [M+ it 16 oNAN * 13./7? NH HECNGB2008/050011

met hyl et hyl ) -4-1341-(5- propyl -{1, 2, 4] oxadi azol - 3- A-

pi peri di n-4-yl ] propoxyl benzamde R = 3 61 min; rn/z

(ES) = 449.0 [ M+ H 17 S n NoSo NH F
2-Fluoro-4-{3-[1-(3-isopr opyIE ﬁNl 2,M1oXadi azol - 5-yEL) -
pi peridin-4-yl] prop de
0,
OH F

A solution of fert-butyl 4—[3—(3vﬂuoro—4‘methoxycarbonylphenoxy)propyl]piperidine—1-
carboxylate (Preparation 24, 3.49 g, 8.83 mmol) was stirred with 4M HCI in dioxane (25 mL)
for 1 h at 20°C. The solvent was rémoved, then the residue was triturated with Et,O to yield the
hydrochloride salt of methyl 2-fluoro-4-(3-piperidin-4-ylpropoxy)benzoate: miz (BS") =296.1
[M -+ H]'. A stirred solution of this compound (1.25 g, 3.8 mmol) and K,CO; (1.33 g, 9.5 mmol)
in anhydrous DMF (15 mL) was treated with a solution of 3-tert-butyl-5-chloro-
[1.2,4]oxadiazole (0.76 g, 4.75 mmol) in anhydrous DMF (10 mL). After 1h, H,0 was added,
then the mixture was extracted with Et;O. The ethereal extracis were washed with 1M HCI,
before being dried (MgSO4). Filtration and solvent evaporation furnished methyl 4-{3-[1-(3-
a.‘ert—butyl—[],2,4]oxadiazol«5—yl)piperidin—4-yl]propoxy}—2—ﬂu0r0benzoate: miz (EST) = 420.1
[M + H]'. Saponification of this ester, employing a method similar to that outlined in
Preparation 14, afforded the title compound: m/z (ES7) = 404.5 [M - H].

Preparation 26: 4-{3-[1-(3-zert-Butyl- [1,2,4]oxadiazol-5 -yl)piperidin-4-yl]propoxy}-2-methyl-

benzoic acid
N
IS¢
.
N N
o
N
OH

This compound was prepared from methyl 4-hydroxy-2-methylbenzoate and fer?-butyl
4-(3-hydroxypropylpiperidine-1 -carboxylate, employing procedures similar to those delineated
in Preparations 24 and 25: m/z (ES") = 400.5 (M —-HJ. ‘

The benzoic acids catalogued in Table 2 were also prepared employing procedures
similar to those outlined in Preparations 24 and 235.

Table 2

Prep | Struciure _ Name Spectra

o-N 4-{3-[1-(3-Isobutyl-

A 5‘)_
. V\/O‘ " [1.2,41oxadiazol-5-y1)- e (BS" = 4022 (M + I

piperidin-4-yl]propoxy }-2-
OH methylbenzoic acid

o-N

i 2-Methyl-4-{3-[1-(3-propyl- :
0\/\/@')\" [1.2,4]oxadiazol-5-yl)- L Sy = 3882 [M+HT
piperidin-4-yljpropoxy}- e 21 ]
OH benzoic acid
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RT = 3.
0,01 a,

62 mn,
1111r

rn/z (ES)
H, 443-L143-1sopropyl
[1, 2, 4] oxadi azol -5-y1) -
nmet hyl benzam de RT = 3.54 mn;

mz (ES)

woboosndiQs2008/ 081205PCT/ GB20081050011 19

wteu olri

(3-isopropyl-[1 .2 4]o

[aVa V¥

= 391.1 [M+- H 18

is

pi peridi n-4-yl ] propoxy{-2-

387.1 [Al +
OBCT}’Q‘BZOOS/USOMI

NH f HO N-(2-Hydroxyet hyl)-4-1341-

adi-azol-5-y)pi

Hbl T

Ao A ]l
DTl H-yIIIJIUIJ

giyai 2ég§égé}gi an dé- @-[(-CDBh®) 1. 24- 1039 (m
-1), L. Y62 (‘'m 32, 4bxBRkzdl-00)- (M fiH), 4 .
» GG U it ey [ URD T
s . -o. 1 - i -.3.
SR PRSI T AR FE S
6.72- 6.79 (m 2H), 7.39 (d, 1H): ' - !
Mt H 20 H) ( H; mz (ES+) = 431.0

Example 1: 2-Fluoro-N-((R)-2-hydroxy-1 -methylethyl)-4-{3-[1-(3-isopropyl-[1 2 Aloxadiazol-
5-ypiperidin-4-yl]propoxy}benzamide

(o]

j,NH F

HO

HOBt-H,O (8.76 g, 63.9 mmol) was added to a stirred solution of 2-fluoro-4-{3-[1-(3-
isopropyl—[1,2,4]oxadiazol—5-yl)piperidin—4—y1]propoxy}beuzoic acid (Preparation 14, 20.00 g,
51.2 mmol) and EDCI (12.21 g, 63.9 mmol) in THF (400 mL). After 1 h, (R)-2-amino-1-
propanol (7.68 g, 102.4 mmol) was added, then stirring was continued at ambient temperature
for 4 h. The THF was removed in vacuo, then the residue was dissolved in CH,Cl,. The CH:ClL
solution was washed with TM NaOH (2x) and 1M HCI, before being dried (MgSO.). Filtration,

solvent evap

oration, and recrystallisation from EtOAc provided the title compound: 6y (CDCl)

1.27-139 (m, 11H), 1.47-1.61 (m, 3H), 1.80-1.92 (m, 4H), 2.81 (t, 1H), 2.93 (sept, 1H), 3.02-
3.12 (m, 2H), 3.64-3.71 (m, 1H), 3.78-3.84 (m, 1H), 4.02 (t, 2H), 4.16-4.20 (m, 211), 4.30-4.40
(m, TH), 6.63 (dd, 1H), 6.77-6.83 (o, 2H), 8.06 (¢, 1H); miz (ES) = 449.1 [M+TI]..

The amides listed in Table 3 were synthesised by condensing the appropriate acid with
the appropriate amine, employing procedures similar to those outlined in Example 1.

Table 3

Structure

Name

Spectra

4-{3-[1-(3-tert-Butyl-
[1,2,4]oxadiazol-5-y1)-
piperidin-4-yl]propoxy}-2-
fluoro-N-((R)-2-hydroxy-1-
methylethyl)benzamide

RT = 3.61 min; m/z (ES") =
4631 [M+H]"

4-{3-{1-(3-tert-Butyl-
[1,2,4]Joxadiazol-5-y1)-
pipenidin-4-ylJpropoxy}-/V-
((R)-2-hydroxy-1-methyl-
ethyl)-2-methylbenzamide

| RT = 3.54 min; m/z (ES") =

4591 [M+HI"

- 20 -




0-41 0 ol P NHF HO'(

2-Fluoro-N-((R) - 2-

hydr oxypropyl) - 4- {34143-
i sopropyl 41, 2, 41oxadi azol -5- yl) pi peri di 4-yl ] propoxyl

- benzam de RT = 3.45 nin;

m z
N. XN14" a*

(E5*)

= 449.0 M+ 11]+
0, 0 NHF HO Lect/GB2008/050011

w /081203
%}éﬁuoro-N-((S)-Z- hydr oxypropyl) - 4- {341- ( 3-
i sopropyl 41, 2, 41oxadi azol =5-

yppi peri di n-
449. 2

T I el o e

(a2 Soupsldraof - 5- 1y

yn_i de m 7 ‘
2- Hydroxypropyd) -d- oo

( ES+)

piperidin-4-yl]propoxy}-2-
methylbenzamide

¢ | {331 s0propyl - .
i di n-4-yl | propoxylediin-fatlpppdrehdan det3Sd YAl 3)
N28-1.40 (m 101 -1) | ethyddfidoréb@nderiide3H) , |1. 80- 1. 90
(m 4H), 2 45-2 51 (@ 4H), 2.92 (sept—Idlh)-
3.02-3.12 (m 2H), 3]/29-3.38 (In, 1H), 3.|8u{EDGY lciH1.55(m,
H ), 3.99-4.20 {(m AH), 6.16-6.21 (br m [LHH)),69-1.82 (m, 4H),
6.72-6.79 (m~2H)AT. 463([5”,%3"??1%1‘?5’% z ( ES-)60, 465 250-3.00 (m,
[ M+ 4 [1,2,4]oxadiazol-5-y1)- 2H), 3.533.60 (10, 2H)
5 Q piperidin-4-yl]propoxy}-2- 3.7 ?:_3 $0 (m, 201) 3‘93’ t
J,NH fluoro-N-(2-hydroxyethyl)- 2R, 4,014, ]’0 (m’ 2H) 6,5 5
Ho benzamide (dd, 111), 6.70 (dd, 1H), 6.95—
7.05 (br m, 1H), 7.99 (4, 111)
N—Q -
) J'\u)‘?( 4-{3-[1-(5-r_ert-3uty1_-
0\/\/0 [1,2,4]oxadiazol-3-yl)- RT = 3.89 min; miz (ES") =
6 oY(;r piperidin-4-yljpropoxy}-2- ) o
. M ) ’
' \INH fluoro-N-({R)-2-hydroxy-1- 507.5 [+ HCO
HO methylethyl)benzamide
N—Q
_ | /&N}—( 2-Fluoro-N-((R)-2-hydroxy-1-
o \/\/O methylethyl)-4-{3-[1-(5- RT = 3.62 min; m/z (ES') =
7 QY©/ isopropyl-[1,2,4Joxadiazol-3- 449 1 [M+ H];
j,uu yl)piperidin-4-yl]propoxy}- '
Ho benzamide
-0
NiN»—( N-(R)-2-Hydroxy-1-methyl-
oS ethyD-4-{3-[1-(5-30p1opyl- 4 pp 5 55 in: miz (BS") =
8 OYQ [1,2,4Joxadiazol-3-yl)- 4451 [,;\{+ H];
j,nu piperidin-4-yl]propoxy}-2- '
O methylbenzamide
0 2-Fluoro-N-(2-hydroxyethyl
! .\N}—{ -Fluoro- -( —1y7r0xye -
0\/\/0 4-{3-{1-G-isopropyl- RT = 3.36 min; m/z (BS") =
9 OQI/Q/ {1,2,4]oxadiazol-5-yl)- 435.0 [;MH- H]j
NH F piperidin-4-yi]propoxy}- '
HOI benzamide
8 (CDCly) 1.23-1.39 (m,
11H), 1.45-1.62 (m, 36D,
ot 1.80-1.90 (m, 4H), 2.48 (s,
A | V@R 2 Bydroxy-lmethyl ) )i 5 03 (sept,
0\/\/0 ethyl)-4- {3-[1-(3-isopropyl- 1H), 3.01-3.11 (m, 2H)
10 [1,2,4]oxadiazol-5-yl)- N ;

3.63-3.70 (m, 1H), 3.79-3.85
(m, 1II), 3.99 (t, 2H), 4.13—
420 (m, 2H), 4.25-4.35 (m,

1H), 5.84-5.90 (br m, 1H),
6.71-6.78 (m, 2H), 7.38 (d,
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23 NAN ?)..
met hyl et hyl ) - 4-{ 341-
yfl pi peridim4-yl]opr
449.1 [M+ HI'. 24

. NHF HO 2- Fl uor o- N- ( 2- hydr oxy- 1-

(3- isopropyl-P, 2, 4] oxadi azol - 5-
opoxy} - benzamide mz (ES+) =
ol < TA% 0 9,...------ Cl NH

woRobhkb# - 2- Hydr oxy- 1- net hyl et hyl ) - 4- {341 PCEEB2008/050011

i sopropy141, 2, 4] oxadi azol - 5-
thl nprl din-4- \I| 1 DF njcxy} berzafri-de—RFr—345 . s
Mz (ES') = 431.0 M| 111+ [ WO 1H); m7{(ﬁé*[)—445~1
2008/ 081205PCT/ G1120081050011 25 OH LcOH ¢}H(‘-4()
N----Cld Yt @_g‘ NAR)) 3 1R Pt ST PPy 1) -
2 quoro 4- §}?%§%i3 ? 4] oxadijazol-5-y1) -
pi IO ]IOr0|00 & RT = 3.54 min; m/z (ES") =
11 1sopropy1 i1,2 4]0xad1az01 -5- 4592 M+ AT
NH yD)piperidin-4-yllbutoxy}-2-
HO methylbenzamide
j[}( 2-Fluoro-N~((R)-2-hydroxy-1- -
o \/\/O " | methylethyl)-4- {(R)-3-[1-(5- RT = 3.84 min; mylz (ES™) =
12 OY(P/ g isopropyl-[1,2,4Joxadiazol-3- 463.1 (M~ HI
j,NH yl)piperidin-4-yl|butoxy}-
HO benzamide
3 .
\/VO« N N-(2-TydroxyethyD)-4-{3-[1-
© (5-isopropyl-[1,2.4Joxadiazol- | RT = 3.44 min; m/z (ES") =
13 OT’(P/ 3-ylypiperidin-4-yljpropoxy}- | 431.1 [M+H]
7 2-methylbenzamide
HO .
' h}—.g)-{ 2-Fluoro-N-(2-hydroxyethyl)-
NN . L
°WO 4-{3-[1-(3-isopropy RT = 3.51 min; miz (ES") =
14 OYQ/ [1,2,4]oxadiazol-3-yl)- 435.0 [M+ HJ'
NH F pipetidin-4-yl]propoxy ;- '
Ho/r benzamide
O‘N)_) 2-Fluoro-N-((R)-2-hydroxy-1-
N - - - -
o\/\/@ methylethyl)-4-{3-{1-G RT = 3.49 min; m/z (ES") =
15 OYQ propyl-[1,2,4}oxadiazol-5-y1)- 449.0 [M+H]'
NH E pip.eridm—4—y1]propoxy}—
Y benzamide
HO .
5 > 2-Fluoro-N-((R)-2-hydroxy-1-
o methylethyl)-4-{3-[1-(5- _ .
o\/\/O it : RT = 3.61 min; m/z (ES™) =
16 oﬁ/Q/ propyl-[1,2,4]oxadiazol-3-y1)- 449.0 [M+ 1T
T 1 piperidin-4-ylJpropoxy} -
j/ benzamide
HO
il - -4-{3-[1-(3-isopropyl-
PA 2-Fluoro-4-{3-[ . - .
> WO‘ \”H [1.2,4]oxadiazol-5-y1)- RT = 3.62 min; miz (ES") =
1 oﬁ/Q, piperidin-4-yllpropoxy}- 391.1 M+ H]"
NH, F benzamide
°\:\>_< 4-{3-[1-(3-Isopropyl-
s o VVO‘ [1,2.4]oxadiazol-5-y1)- RT = 3.54 min; m/z (ES") =

piperidin-4-yljpropoxy-2-
methylbenzamide

387.1 [M+HT
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RT 2.82 mn; nlz

(ES)

= 465.2 [ M +11

26 OH LcOH

NHF 110) yN)4 O-N N((R)-2, 3-Di hydr oxypropyl) -

19

2-fluoro-4-13-[1-(3-isopropyl[1, 2, 4] oxadi azol -514) -

pi peridi n-4-yl] propoxyl benzam de RT = 2.85 min; niz
wbhBRsos12665. 1 [ M+ 11] + 27 s, 0........ -RCT/GB2005050011

Ol1P NH HO N- (2-Hydroxy- 1- et hyl ethyD4-

{31143-i sopropyl [1, 2 4} oxadiazet—5-yH

pi peri di n-4-yl | propo y} -2- met hyl benzani|@e (RGBS (.

4434143-ten-Butyl[1, 2

pi peridin-4-yl]
mat hyl beiz\a/r@efri%fqo
NH';

J

HO

445.1 [ M+ BF 28 AN O NH

2, 4] oxadi azol - 5-y1) -
yI -N-(2- hydroxyet hy
J-@5Iydionyetim)Z- CHS +)
(3-isopropyl-[1,2,4Joxadiazol-
5-ylpiperidin-4-yl[propoxy ;-
2-methylbenzamide

8L1), 1.44-1.62 (m, 3H),
1.80-1.91 (m, 4T1), 2.48 (s,
3h, 2[60—2 65 r, 1), 2.93
(sept, fﬁ) 0 12 (m,
2H), 3.59-3.65 (m, 2H),
3.82-3.88 (m, 2H), 4.00 (1,
2H), 4.14-4.21 (m, 2H),
6.18-6.24 (brm, 1I1), 6.72—
6.79 (m, 2H), 7.39 (d, 1H);
mjz (EST) = 431.0 [M+H]

20

2-Fluoro-N-((R)-2-
hydroxypropyl)-4-{3-[1-(3-
isopropyl-[1,2,4]oxadiazol-5-
yl)piperidin-4-ylJpropoxy}-
benzamide

RT = 3.45 min; m/z (ES7) =
449.0 [M + H]"

21

2-Fluoro-N-((5)-2-
hydroxypropyl)-4-{3-[1-(3-
isopropyl-[1,2,4]oxadiazol-5-
yD)piperidin-4-ylJpropoxy}-
benzamide

m/z (ES") = 4492 [M +H]"

22

N-((R)-2-Hydroxypropyl)-4-{3-
[1-(3-isopropyl-
[1,2,4]oxadiazol-5-y1)-
piperidin-4-ylJpropoxy}-2-
methylbenzamide

3 (CDCls) 1.25-1.40 (m,
10H), 1.44-1.62 (m, 3H),
1.80-1.90 (i, 4H), 2.45-2.51
(m, 4H), 2.92 (sept, 1H),
3.02-3.12 {m, 2H), 3.29-3.38
(m, 1H), 3.81-3.90 (m, 1H),
3.99-4.20 (m, 5H), 6.16-6.21
(br m, 1H), 6.72-6.79 {m,
2H), 7.40 (d, 1H); m/z (ES) =
4451 [M+H]

23

2-Fluoro-N-(2-hydroxy-1-
methylethyl)-4-{3-[1-(3-
isopropyl-[1,2,4]oxadiazol-5-
yDpiperidin-4-ylJpropoxy} -
benzamide ‘

mlz (EST) =449.1 [M +HJ".

24

N-((R)y-2-Hydroxy-1-
methylethyl)-4-{3-[1-(3-
isopropyl-[1,2,4Joxadiazol-5-
yl)piperidin-4-yljpropoxy} -

RT = 3.45 min; m/z (ES") =
431.0 [M+ H]"

HO

benzamde

-03 .




111 1 ir---Pi\ 46 po,

(5-isopropyl -

aMD NH HO HO N- ( 2- Hydr oxy- 1-
hydr oxynet hyl et hyl ) - 4- { 341-{|

[1, 2, 4] oxadi azol -

3-yDpi peri di n-4-yl ] proPoxyl- 2-methyl benzam de SH

wé Seddkosl. 25-1.35 (m 2H), 1.38 (d, 6H), 1.ZRET/GEES/0S00I1
(n, 3H, 1.77-1.90 (m 4H) 2.51 (S, 3H), 2.65-2.70
(m 2H) 2. 87-2 97— {wm—2H—3-05-318 \S_,p[, TH),
1- o g gg (gl 881( 1)} w4 s}@s@%ihm&y@mpw) ] 55k( ?rES) ,
|n ; In
[ W 1114 30 L- S 13-6;1?&?3%'@.&0 O
25 ( S) 2- hy pH A2 By Pet hyl ) | 465 A Ra4 8T 3
is p | sopr ppiyeidin-4-ylJpropoxy}-
prlperldln- ommmmhénzan1de RT = 3.55 mn; nliz
(ES) :AAQQ[I\"NI-Iu 31 Fet— —(=—=Tk=1FA
t][i‘]-"ﬂ' N, N—((R)—2,3-Dlhydroxypropyl)—
NH F 2-fluoro-4-{3-[1-(3-isopropyl- RT = 2.85 min; mlz (ES") =
26 oJ\Q [1.2,4]oxadiazol-5-y1)- 465.1 (M + H
| o piperidin-4-yl]propoxy}-
N\O‘IYNH benzamide
. Oy
j::}—( N-(2-Hydroxy-1-methylethyl)-
cn\/\/Ol 4-{3-[1-(3-isopropyl- )
27 OYQ [1,2,4]oxadiazol-5-yl)- m/z (ESTy=445.1 [M + H]
NH 7pip¢1_'idi11—4—yl]propoxy} -2-
HJ methylbenzamide
oY -§3-[1-(3-tert-Buty!-
,&% 4-{3-[1-(3 t.ert
0\/\/0 " [1,2,4Joxadiazol-5-yl)- RF = 3.55 win; miz (BS) =
28 OYQ piperidin—4-yl]propoxy}—N—(SZ» 4452 [M+ ]
NH hydroxyethyl)-2-
Ho’r methylbenzamide
8 (CDCly) 1.25-1.35 (m,
2H), 1.38 (d, 6H), 1.45-1.60
droxo1 (m, 311), 1.77-1.90 (m, 4ID),
NS N-(2-Hydroxy-1- B
Mo~ 251 (s, 3H), 2.652.70 (m,
oS hydroxymethylethy)-4-3-{1- | oo "o
29 0*’@ (5-isopropyl-{1,2,4loxadiazol- 3,05 3.18 (sept, 1), 3.90~
vy 3-ylpiperidin-4-ylIpropoxy}- | 4 o 1 gp), 4.15-4.21 (m,
HO 2-methylbenzamide 1H), 6.55 (br d, 1H), 6.72-
6.80 (m, 2H), 7.42 (d, 1H);
m/z (ES) =461.3 [M + oy
)‘ZH 2 Fluora-N-((S)-2-hydroxy-1-
N 5
o \/\/O - methylethyl)-4-{3-[1-(3- RT = 3.55 min; m/z (ESY) =
30 ) isopropyl-{1,2,4]oxadiazol-5- 449.3 [M+Ti]"
o, M F yl)piperidin-4-yi]propoxy} -
HOI benzamide
: —5 5 |
_ M )—< 4-{3-[1-(5-Isopropy .
N7 N Ty _3 . ES) =
[1,2,4]Joxadiazol-3-y1) R7T =3.56 min; m/z (ES")
31 0\/\/0

piperidin-4-yljpropoxy }-2-
methylbenzamide

3883 [M+H]
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4- {34145-1sopropyl[1, 2, 4loxadi azol - 3-y1) -
pi peridin-4-yl]propoxyl-2- nethyl benzam de RT = 3 56
mn, mz (ES) = 388.3 [M+ H|' WO
2008/ 081205PCT/ GB20081050011 32 HO ...... \0 HOvi
woNbd/esi208AS) - 2, 3- Di hydr oxypr opy1) - ~PCT/GB2008/050011
{34145-isopropy|[1, 4]oxad|azo| 3-yl14-
pi-peridi-n-4—yHprepgxyt——2=—met nyi benzam de RT - 3. 38
ma: Iz(ES')=413[M Hr olli -
42 { (Ry~3- [ 1- (3- 1 sopr|dpiFr A} lhzni@sasmpa ol [ 5-y1) -
pi per i n-4-yfi but ox y}{32[1 (mhym&enzam derRT 338310 5z (B ~
32| MmN, inT2(ES1) = 402 AoMaikdBr3-BY A [, ~kip b
e XY . ry" dﬂgridin—ﬁi-yl]propoxy}—} ’
N){_ E\Y methylbenzamide
% 4-{(R)-3-[1-(3-Isopropyl-
O)b\ [1.,2,4]oxadiazol-5-y1)- RT = 3.65 min; m/z (ES") =
3 O’\/‘\O‘ N piperidin-4-yljbutoxy}-2- 401.2 [M+HI"
T-JH methylbenzamide
83 (CDCly) 1.25-1.40 (m,
8H), 1.45-1.60 (m, 3H),
o 2l N-(2-hydroxy-1 1,.80-1.94 (m, 4H), 2.52-2.57
& HIoro- YA SOy IORY™ - 2H), 2.88-2.98 (sept,
0 \/VOJ\,?‘( hydroxymethylethyl)-4-{3-{1- (IIE’) 3‘2)’2_3_12 m ;HI))
34 oﬁ’Q, (3-isopr0pyl—[1,2,4]0xad1azol— 3.924.05 (m, 6H), 4.15-4.28
H_o’j/““ F S—yl)pip_eridin—4—y1]prop0xy}- (cn, 3HD), 663 (dd, THD), 6.80
" benzamide (dd, 1H), 7.36-7.43 (brm,
1H), 8.05 (t, 1H); m/z (ES") =
4652 [M+H]"
31 ({CD3},80) 1.15-1.25 (m,
811), 1.35-1.45 (m, 2H),
oo N-2-Hydroxy-1 1.48-1.61 (br m, 1H), 1.73—
- HeyareRy=l 1.82 (m, 4H), 2.37 (s, 3H),
° \NOELNH hydroxymeﬂ]ylethyl)A-{-3—[1- 2.78—(;1;38 (S)cpt, 1}5,3-0;_
35 OYE;' (3-isopropyl{1 24lovadiazol | 311l
Ho'j/"'“ 5wyl)pipcridin—4—3'zl]propoxy}— 4H), 3.85-4.02 (m, SH), 4.61
" 2-methylbenzamide (t, 2H), 6.76-6.81 (m, 2H),
7.35 (d, 1H), 7.60 (d, 1H);
miz (BS" = 461.3 [M + BT
8y (CDCh) 1.25-1.40 (m,
8H), 1.45-1.62 (m, 3H), -
0N\ 1.80-1.90 (m, 4H), 2.50 (s,
\/\/O,)a-,?—( N-((S’)—2,3—]?ihydroxypropyl)— 3m), 2.90_(:;1 21)‘1, SI-I),(
> 4-{3-[1-(3-isopropyl 3.60-3.70 (m, 4H), 3.85-3.95
36 [1,2,4]oxadiazol-5-yI)-

piperidin-4-yljpropoxy}-2-
methylbenzamide -

(m, 1H), 4.01 (t, 2H), 4.14-
4.21 (m, 21), 6.19-6.25 (br,
1H), 6.70-6.80 (m, 2H), 7.39
(d, 1H); miz (ES") = 461.2
[M+H]
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2- Fl uor o- N- ( 2- hydr oxy-1- hydroxynet hylet hyl)-4-{341-

(3-isopropy4[ 1, 2,41oxadi azol5-y1l) pi peri di n-4-yl1] prop0
xyl benzam de 613(CDC13) 1.25-1.40 (m 814), 1.45-1.60
(in, 3H), 1.80-1.94 (in, 411), 2.52-2.57 (m 211),
w@20802288 (sept, HD, 3.02-3.12 (m 2H), 3. 9ZCH/GP0BHH001L
614), 4.15-4.28 (m 31]), 6.63 (dd, 1I-1), 6.80 (dd,
1H) 7-36-7 43— ht i 1 805t —tH Mz (ES) =
5|2 [M+ HE 35 N | ﬁ@-lwbg‘fgl-goo Lir " w
% . oxy- 1- hmmb}mmyﬁet)hym 41 R3-{168 mi; miz (ES") =
371 (38-Ts er\r/g%@\l 1@943 izl GydopRiyper i di BO12 P pi'opo
xy}- 2-net hyl‘ﬁ" ani j&e@gﬂggﬂg@} 250) 1, L5 1.25 (m
814)—1—36-3-H4 -wN SE 61 TRy, 17737
1.82 (m 4 %}y( *N(@izﬁygfs(‘?‘;gpngy% (sept 1H),
3.05- 3.15 21 Shyip4-B3-BI53 fispputgli 1) _
ss | (M IBYL), 261 (t, 2H12Bodbrmi8IN(in, 2:2)b , ég'%mz(Ew
| 10T 7.60 (d, 111); | pink 7 Esirogoxgh6d. 3 | %2
CYt i. oN-A-Nr\ NH de
NPH SA- 2 _3- Di hydroxy JPlﬁpgf,lg‘}ﬂzarﬂ} |
{3-L143-isopropyl [ 1, 2, 4] oxadi azol - 5-y14- 84 (CDCL) 1.02 (d, 6H),
pi peri di n- 4- yl ] propoxy{-2- nethyl benzani qé-26113% (m, 2H), 1.45-1.65
(CDC13) = m 40 (m | (m, 3H), 1.80-1.90 (m, 4ED),
N-(2-Hydroxy-1- 2.15 (m, 1H), 2.42 (d, 2H),
4/}) hydroxymethyl-ethyl)-4-{3-[1- } 2.51 (s, 3H), 2.65-2.71 (m,
39 4 : (3-isobutyl-[1,2;4Joxadiazol-5- | 2H), 3.02-3.13 (m, 2,
:Q yl)piperidin-4-yl]propoxy}-2- | 3.91-4.03 (m, 6H), 4.14-4.21
i methylbenzamide (m, 3H), 6.516.59 (br, 1H),
mFS 6.71-6.80 (m, 2H), 7.42 (d,
" 1H); miz (EST) = 475.3
[M+H]
o 4-{3-[1-(3-tert-Butyl-
\/\)Q”A“% (1.2 4]oxadiazol-5-yl)- RT = 3.72 min; m/z (ES") =
40 ¢ M |
OYQ piperidin-4-yljpropoxy}-2- 401.3 [M+H]
HH, methylbenzamide
s 2-Methyl-4-{3-{1-(3-propyl-
el [1.2,4]oxadiazol 5-y1)- RT = 3.48 min: m/z (ES") =
41 ° C .
DYQI piperidin-4-yllpropoxy}- 387.2 [M+H]
NH, benzamide
o-N N—(Z—Hydroxy—l—
SN hydroxymethylethyl)-2-methyl-
°\NO 5 4-{3-[1-(3-propy}- RT = 3.23 min; m/z (ES") =
42 °YQ [1,2,4]oxadiazol-5-y1)- 461.2 [M+H]'
Ho’\,r”“ piperidin-4-yljpropoxy} -
i benzamide
o-N
I 4-{3-[1-(3-Ethyl-
OWO a [1,2,4Joxadiazol-5-y)- RT = 3.15 min; m/z (ES) =
43 o piperidin-4-yljpropoxy}-N-(2- 4472 M+ L]
Ho/j/"‘“ hydroxy-1-hydroxymethyl-
HO ethyl)-2-methylbenzamide
27y 4-{3-[1-(3-Ethyl- _
i N VVO”/L”H [1,2,4Joxadiazol-5-y1)- RT = 3.35 min; m/z (ES7) =

piperidin-4-yllpropoxy}-2-

373.2 [M+H]

methylbenzamide
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811), 1.45-1.62 (m 311), 1.80-1.90 (in, 411), 2.50

(s, 311), 2.90-3.11 (n, 514), 3.60-3.70 (m 41-1),

3.85-3.95 (M 1H), 4.01 (t, 2H), 4.14- 4.21 (m 211),

6.19-6.25 (br, 1H), 6.70-6.80 (m 211), 7.39 (d,
wobfisosioz (ES+) = 461.2 [+ H WO PCT/GB2008/030011

20081081205PCUGB2008/ 050011 37 NH O 0"--"-0)-- . NI/

oAt A0

pi peri din-4-yl] pr0p0)y1 {}3 DO Ftyhy| benzam de RT = 3.68
*h mz (ES 4012 Zjokdikzet-538)- 0, O3 0 N g -

- - i H(i TOPOX - +
3’9\%34»{34 -vSOkﬁﬁxélhfid l]p Iﬁ)b%}g{vazol 431 i+ HI

p| peri di n-4-yl ] pr opox nlet emagu nzam de RT = 3.65

4- {?41-(’2- | sobut yl [ 2 /!1 oxadi-azel—5 \,1\

oz (ES)—= 4592 &ER
8 (CDCL) 1.23-1.35 (m,
4H), 1.42-1.63 (m, 5T1),
1.80—1.87 (m, 4H), 2.
4-{3-[1-(3-Ethyl- 3;;) g ((m,z - ),3 2017 3(569
[1,2,4]oxadiazol-5-y1)- , 2.58 (g, 2H), 3. )

OH
- 2H), 3.59-3. 2d
G p/“CN%N‘H piperidin-4-ylJpropoxy} -N-(2- (m, 2H), 3.63 (m, 210),
g d o-N hydroxyethyl)-2 3.84 (t, 2H), 3.97 (1, 21,
ooy ; 4,10-4.18 {m, 2H), 6.12-6.22
methylbenzamide
(br, 1H), 6.70 (d, 1H), 6.74 (s, -
1H), 7.37 (d, 1H); m/z (ES) =
A172[M+H]

The compounds of the invention may also be made using a modification of the
procedure described in Example 1 wherein the solvent is dichloromethane rather than THEF, the
HOBt'HzO is reacted with the EDCI prior to addition of the carboxylic acid, and an additional
amine such as triethylamine is added during the amide bond formation in order to avoid the need

10 use an excess of the amine component, e.g. (R)-2-amino-1-propanol.

The biological activity of the compounds of the invention may be tested in the following
assay systems:

Yeast Reporter Assay 7
The yeast cell-based reporter assays have previously been descrlbed in the literature

(e.g. see Miret I. J. et al, 2002, J. Biol. Chem., 277:6881-6887; Campbell R.M. et al, 1999,
Bioorg. Med. Chem. Lett., 9:2413-2418; King K. et al, 1990, Science, 250:121-123); WO
99/14344; WO 00/12704; and US 6,100,042). Briefly, yeast cells have been engineered such
that the endogenous yeast G-alpha (GPAL) has been deleted and replaced with G-protein
chimeras constructed using multiple techniques. Additionally, the endogenous yeast GPCR,
Ste3 has been deleted to allow for heterologous expression of a mammalian GPCR of choice. In
the yeast, elements of the pheromone signaling transduction pathway, which are conserved in
eukaryotic cells (for example, the mitogen-activated protein kinasc pathway), drive the
expression of Fusl. By placing B-galactosidase (LacZ) under the control of the Fusl promoter
(Fuslp), a system has been developed whereby receptor activation leads to an enzymatic read-

out.
Yeast cells were transformed by an adaptation of the Hthium acetate method described

by Agatep et al, (Agatep, R. et al, 1998, Transformation of Saccharomytes cerevisiae by the
lithium acetate/single-stranded carrier DNA/polyethylene glycol (LiAc/ss-DNA/PEG) protocol.
Technical Tips Online, Trends Journals, Elsevier). Briefly, yeast cells were grown overnight on
yeast tryptone plates (YT). Carrier single-stranded DNA (10pg), 2pg of each of two Fuslp-
LacZ reporter plasmids (one with URA selection marker and one with TRP), 2pg of GPR119
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1---5s 02 4. .- NH fin HO N-(2-Hydroxy-1-

hydr oxynet hyl - et hyl) - 44341- (3 d

(3-isobutyl4l, 2, 41oxadi azol - 5-

yppi periclin-4-yljpropoxy}-2- nethyl benzam de
wohklog%de 1.02 (d, 611), 1.24-1.39 (m 2H), PCTABI2908950011

(m 3H), 1.80-1.90 (m 4H), 2.15 (m 1H), 2.42 (d,

2H), 2.51 (s, 3H), 2.65-2.71 ( 2H) , .O-%_ 3& .
(0 o L0 e Pyt (s o ink i
adBtaBlpoByeBlefdatlycoll HE, buBer ihs Bip@Bd (g antpagndorytubo fhg yeast
e ge'sslt_)n;plm doFSitihe teTecdptby Bo febddptbe dohtrdl(ras 4 R marker. Yeast cells
wg;:ze En-é)i}l%]ét@' ii]_t'ol 15 ) EIO}H ﬂgsi'réaa{c{ion:?p'r?cléds at 30°C for 60min. The yeast cells
WHP H)é]il P%ﬂ:—ﬁﬁ_{)éﬂ_ﬁ Iatj F(g‘%oai%ﬁ_nz ;ﬁ?é cetﬁsn&é% ﬂelﬁllz \gz?ﬁled and spread on sclection
platien ;Thnﬁezec(iﬁ@hww%mt.h%m[dﬁﬁﬂeg;’“sﬁe B IHAS 4, Bﬁé_ﬂiz T#P (SD-

. 0 . DA
LUT). After incubating at 30°C for 2-3 days, colonies that grow on the s€lection plates were
then tested in the LacZ assay.

In order to perform fluorimetric enzyme assays for B-galactosidase, yeast cells carrymg
the human or mouse GPR119 receptor were grown overnight in liquid SD-LUT medium t¢ an
unsaturated concentration (i.e. the cells were still dividing and had not yet reached stationary
phase). They were diluted in fresh medium to an optimal assay concentration and 90pl of yeast
cells added to 96-well black polystyrene plates (Costar). Compounds, dissolved in DMSO and
diluted in a 10% DMSO solution to 10X concentration, were added to the plates and the plates
placed at 30°C for 4h. After 4h, the substrate for the p-galactosidase was added to each well. In
these experiments, Fluorescein di (B-D- galactopyranoside) was used (FDG), a substrate for the
enzyme that releases fluorescein, allowing a ftuorimetric read-out. 20ul per well of 500pM
EDG/2.5% Triton X100 was added (the detergent was necessary to render the cells permeable).
After incubation of the cells with the substrate for 60min, 20! per well of 1M sodium carbonate
was added to terminate the reaction and enhance the fluorescent signal. The plates were then
read in a fluorimeter at 485/535nm.

The compounds of the invention give an increase in fluorescent signal of at least ~ 1.5-
fold that of the background signat (i.e. the signal obtained in the presence of 1% DMSO without
compound). Compounds of the invention which give an increase of at least 5-fold may be

preferred.

cAMP Assay
A stable cell line expressing recombinant human GPR119 was established and this cell

fine was used to investigate the effect of compounds of the invention on intracellular levels of
eyclic AMP (cAMP). The cell monolayers were washed with phosphate buffered saline and
stimulated at 37°C for 30min with various concentrations of compound in stimufation buffer
plus 1% DMSO. Cells were then lysed and cAMP content determined using the Perkin Elmer

_ AlphaScreen™ (Amplified Luminescent Proximity Homogeneous Assay) cAMP kit. Buffers
and assay conditions were as described in the manufacturer’s protocol.

Compounds of the invention produced a concentration-dependent increase in

intracellular cAMP level and generally had an ECsp of <10pM. Compounds showing and ECso
of less than 1pM in the cAMP assay may be preferred.

In vivo feedjng‘study
The effect of compounds of the invention on body weight and food and water intake was

examined in freely-feeding male Sprague-Dawley rats maintained on reverse-phase lighting. Test
compounds and reference compounds were dosed by appropriate routes of administration (e.g.
intraperitoneally or orally) and measurements made over the following 24 h. Rats were
individually housed in polypropylene cages with metal grid floors at a temperature of 21+4°C
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Cl NH
2-Methyl-4-{3-[1-(3-propyl [1, 2, 4] oxadi azol - 5-y1) -
pi peridi n-4-yl]propoxy}- benzam de RT = 348 nin, mz
(ES+) - 387.2 [M+ H 42 0-44 ON-Ash O HO...INI HO
whHoddsge oxy- 1- hydr oxymet hyl et hyl ) - 2- met hy | PGT/GB2008/050011
{341-(3-propyl - [1,2, 4] oxadi azol -5-y1)-
pi peridi n-4-yl]propoxyl - benzam de RT = 323
anch 52 2B Hyidity . I@Iyp@pflmﬁ tfays with cage pady were placed bcneath cach cage 10
d@ect any. food spillageOMNXNGNA Hré maihieingd dn dHEvesse ph@e light-dark cycle (lights
off JEOI(S% fﬁh{w 101117 204) oxag a8 kimd thé Ijom was illuminated by red light.
Aﬁ‘“‘ga% hagI %rfe eﬁ tl)arsﬁg ﬁiﬁov‘)a\)" 1@3mt diet and tap watel during a two week
a%:YI}l]Stl 18- peﬁ%z 1@ mas ﬁgﬁmiy Gl%ﬁl CﬁdlE% ja sﬁ%}st.‘Each
lid had{23%4 crp QOIEthyqo vgacgg_sg,m 2 1;5111?1& eedmg Jars and waterl_!ﬁottlcs
wpicpestghed (i ibe ydaleproolp ey e Qnsetr@ﬂwmb eridnTcfomdingdarg angigvater
b wed FibdcRRtly meadurdd B 2[ V6 ahil £ h after animals were dosed with a
compound of the invention and any significant differences between the treatment groups at
baseline compared to vehicle-treated controls. '
' Selected compounds of the invention showed a statistically significant hypophagic

effect at one or more time points at a dose of < 100mg/kg.

Anti-diabetic effects of compounds of the invention in an in-vitro model of pancreaﬁc beta
cells (HIT-T15)

Cell Culture 7
HIT-T15 cells (passage 60) were obtained from ATCC, and were cultured in RPMI1640

medium supplemented with 10% fetal calf serum and 30nM sodium selenite. All experiments
were done with cells at less than passage 70, in accordance with the literature, which describes
altered properties of this cell line at passage numbers above 81 (Zbang HJ, Walseth TF,
Robertson RP. Insulin secretion and cAMP metabolism in HIT cells. Reciprocal and serial
passage-dependent relationships. Diabetes. 1989 Jan;38(1):44-8).

cAMP assay
HIT-T15 cells were plated in stand_ard culture medium in 96-well plates at 100,000

cells/ 0.1ml/ well and cultured for 24 hr and the medium was then discarded. Cells were
incubated for 15min at room temperature with 100pl stimulation buffer (Hanks buffered salt
solution, 5mM HEPES, 0.5mM IBMX, 0.1% BSA, pH 7.4). This was discarded and replaced
with compound dilutions over the range 0.001, 0.003, 0.01, 0.03,0.1,0.3, 1, 3, 10, 30 pM in
stimulation buffer in the presence of 0.5% DMSO. Cells were incubated at room temperature for
30min. Then 75ul lysis buffer (SmM HEPES, 0.3% Tween-20, 0.1% BSA, pH 7.4) was added
per well and the plate was shaken at 900 rpm for 20 min. Particulate matter was removed by
centrifugation at 3000rpm for 5min, then the samples were transferred in duplicate to 384-well
plates, and processed following the Perkin Efmer AlphaScreen cAMP assay kit instructions.
Briefly 25l reactions were set up containing 8pl sample, 5 uf acceptor bead mix and 12pl
detection mix, such that the concentration of the final reaction components is the same as stated
in the kit instructions. Reactions were incubated at room temperature for 150min, and the plate
was read using a Packard Fusion instrument. Measurements for cAMP were compared to a
standard carve of known cAMP amounts (0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30, 100, 300, 1000 nM)
to convert the readings to absolute cAMP amounts. Data was analysed using XLfit 3 software.
Representative compounds of the invention were found to increase cAMP at an ECs of
less than 10 pM. Compounds showing an ECs of less than 1 uM in the cAMP assay may be

preferred.
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WD 20081081205PCT/ GB2008/ 050011 45 COH
$-1",..... PCN--01.1 00 4-
E)I:% [1- ((jS Et4hy: ][ 1, 2, 4] oxadi azol - 5-371) -
peri di n-4-yl ] propoxyl - N((R) - 2- hydroxy-1 - -
wa208s/@3208 n; mz (ES) -- 4(3(1.11 [ A y+ Hl'y 431{’%12 lz‘@‘fg}“ll
NL "St_ c-PCN--ty: 0o 4- {3- [1-(3-Ethyl-
[1, 2, 4] oxadi azol -5-y1)- piperidin-4-yllpropoxy}

Insul reti thvl ) - 2- g

1. 2391-135 ce(l]H;ZIibla¥@d?m mﬁi&é&?%ﬁgﬁ?ﬁ gg%%éggells/ 1
all W1 Aeutneddd A Gys Bidthe dbi8 Way,thed Mscar@d (Cellgwere waghpd x 2
mﬁ@i@:} ; %8 00 R ireBh bg%hb(msﬁecﬁéhﬁﬁg, 119 hiM NEIOTT4tbM KZH)2,54
i Gl LT 'K%l%sﬁ'),;.%ﬁ%sqﬁpéﬁ Ashim Nahtﬁ%{ggm HbEs bl 7.4

anf1% bpisiae e bTRE: (1S e }q%lh ateeﬁ%té rl]lgl Rk 2 34%(? &% 3%%]1 which
wasshien giseardrd dFbfs weatiollomyedpy & 1vermp iseeten %“%’é@é P Ay potn was
coftaaRh@ustd wheneinbasi dnsslal seaetton leyels for pach P opgawmd dilutions
o' @1, B8I 1, BhanMHere thbPadlicdld Biplitdi2 @elissn t el 1 duppietriqnipdhwith 5.6
ingyli S. 8 ent o in was done usihe 4he o in ISA kit,
?unégg gg %?%%&g%?&%@%r gurvocro rowtfno %fﬁ?cizogc&l@gions.
, a5t e Tohpanent. €. g.
Fofr B)ch Zvetl iristlir ldvepsrvopageotcted by subtraqtipa ofthg p@@l SgeEFtion @f%ﬁoﬁhe
pr?—angﬁﬁéﬁorlpiﬁm%bl&ﬂ& Fhhthe Dabisen nhdyyedmmring .1t 2stfimre; n
Th i gag&mct:l o?rgxﬁg*)éia SHEd BlEiion'Ras toulePaiciase s Biyecretion at
oS 5SS b LU R BRI PSS pyDale M sy
- _ . . ure (e.g. see Mret J.
segreticatasggy mappopeteed g ol . Chem , 277: 6881- 6887;
Canpbel | R M et al, 1999, Bioorg. Med. Chem Lett.
o8 thlcdse2roléandsimegs K. et al, 1990, Science, ’
é 5 g-) O?%%Zf%af g(rn?%u%&/ ok 3 4hientitp oﬁ Qfal 2Ddde; (Gan thiduiBee were
evg{}latﬁ {nﬁg«ﬁg %q"raegueﬁf ko?\Xeg ﬁ%‘[ﬁ gf%%(é %4 F3hdhava s heewdreaaginieaiordf Glc
arld agppiped vathdgvy ﬁ'ﬁm‘\gg(ﬁ]lt gls étBXqu%%s hga ﬁ'!aeoa!g@esg t%ﬂ%) d&?ﬂg the study.
Acorves made wdhe pyingeds” il tthep bleo )%’r of o gl}lmrggsrugs ent of basal
mudt edbesins” Flf-thepPloot dtion) Gy, KA BRATTY
GlcheeRd agebudors a@tmasm'at@@f@e Gle load. Then, the rats were weighed and dosed
orally with test compound or vehicle (20% aqueous hydroxypropyl-f-cyclodextrin) 45 min
before the removal of an additional blood sample and treatment with the Gle load (2 g kg’
p.o.). Blood samples were then taken from the cut tip of the tail 5, 15, 30, 60, 120, and 180 min
after Glc administration. Blood ghicose levels were measured just after collection using a
commercially available glucose-meter {OneTouch® UlraTM from Lifescan). Representative
compounds of the invention statistically reduced the Gle excursion at doses of <10 mg ke
The effects of compounds of the invention on oral glucose (Glc) tolerance were also
evaluated in male CS7BV6 or male ob/ob mice. Food was withdrawn 5 h before administration
of Glc and remained withdrawn throughout the study. Mice had free access to water during the
study. A cut was made to the animals’ tails, then blood (20 uL) was removed for measurement
of basal Glc levels 45 min before administration of the Gle load. Then, the mice were weighed
and dosed orally with test compound or vehicle (20% aqueous hydroxypropyl-f-cyclodextrin or
25% aqueous Gelucire 44/14) 30 min before the removal of an additional blood sample (20A sl
and treatment with the Glc load (2-5 g kg™ p.o.). Blood samples (20 L) were then taken 25,
50, 80, 120, and 180 min after Gle administration. The 20 zL blood samples for measurement
of Gle levels were taken from the cut tip of the tail into disposable micro-pipettes (Dade
Diagnostics Inc., Puerto Rico) and the sample added to 480 xL of haemolysis reagent. Duplicaic
20 L aliquots of the diluted haemolysed blood were then added to 180 uL. of Trinders ghucose
reagent (Sigma enzymatic (Trinder) colorimetric method) in a 96-well assay plate. After
mixing, the samples were left at rt for 30 min before being read against Glc standards (Sigma
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Ste3 has been deleted to allow for heterol ogous
expression of a mammal i an GPCR of choice. In the
yeast, elenents of the pheronone signaling
transducti on pat hway, which are conserved in )
weKladsysbi ¢ cells (for exanple, the nitogen- BEVCHHOEE0I
protei n ki nase pathway), drive the expression of
Fusl. By placi ng p-gal actosi dase (LacZ) under, t .
iwonkioRimoEr e TGOS, SRty S e tion
staherillydeineddapedlc whersebyt decepfbme ket i vati on | eads to
an enzymati c readout. Yeast cells were
transforned by an adaptation of the lithium acetate
nmet hod descri bed by Agatep et al, (Agatep, R et al,
1998, Transformation of Saccharonyces cerevisiae by
the lithium acetate/single-stranded carrier
DNA/ pol yet hyl ene gl ycol (LiAc/ss-DNAREG protocol.
Technical Tips Online, Trends Journals, Elsevier).
Briefly, yeast cells were grown overni ght on yeast
tryptone plates (YT). Carrier single-stranded DNA
(10)ig), 2ng of each of two Fusl pLacZ reporter
pl asm ds (one with URA selection narker and one with
TRP), 2ug of GPR119 (human or nouse receptor) in
yeast expression vector (2pg origin of replication)
and a lithium acetate/ polyethylene glycoV TE buffer
was pipetted into an Eppendorf tube. The yeast
expression plasm d containing the receptor/ no
receptor control has a LEU nmarker. Yeast cells were
i noculated into this mxture and the reaction
_proceeds at 30C for 60mn. The yeast cells were then
heat - shocked at 42C for 15mn. The cells were then
washed and spread on sel ection plates. The sel ection
pl ates are synthetic defined yeast nedia m nus LEU,
URA and TRP (SDLUT). After incubating at 30C for 2-3
days, colonies that grow on the selection plates were
then tested in the LacZ assay. In order to perform
fluorinetric enzyne assays for fl-gal actosi dase,
yeast cells carrying the human or nouse GPR119
receptor were grown overnight in liquid SD LUT nmedi um
to an unsaturated concentration (i.e. the cells were
still dividing and had not yet reached stationary
phase). They were diluted in fresh nediumto an
opti mal assay concentration and 90pl of yeast cells
added to 96-wel |l black polystyrene plates (Costar).
Compounds, dissolved in DVSO and diluted in a 10%
DVSO sol ution to 10X concentration, were added to the
pl ates and the plates placed at 30C for 4h. After 4h,
the substrate for the 13-gal actosi dase was added to
each well. In these experinments, Fluorescein d
(fl-D gal act opyranosi de) was used (FDG, a substrate
for the enzyne that releases fluorescein, allowng a
fluorinetric read-out. 20pl per well of 50001
FDG 2. 5% Triton X100 was added (the detergent was
necessary to render the cells perneable). After
i ncubation of the cells with the substrate for 60m n,
20p1 per well of 1M sodium carbonate was added to
term nate the reaction and enhance the fl uorescent
signal. The plates were then read in a fluorineter at
485/ 535nm The conpounds of the invention give an
increase in fluorescent signal of at |east - 1.5-
fold that of the background signal (i.e. the signa
obtained in the presence of 1% DVSO wi t hout
compound) . Conpounds of the %dention whi ch give an
i ncrease of at |east 5-fold Ty be. preferred. eAW
Assay A stable cell line expressing reconbi nant hunan
GPR119 was established and this cell line was used to
i nvestigate the effect of conpounds of the invention



H T- T15 cell s (passage 60) were obtai ned from ATCC,
and were cultured in RPM 1640 nedi um suppl enent ed
with 10%fetal calf serum and 30nM sodi um sel enite.
Al'l experinments were done with cells at |less than
wh3sRAgR’0, in accordance with the |iteratuP€T/GRIISHS0011
describes altered propedies of this cell |ine at
passage nunbers above 81 (Zhang 111, Wl seth TF,
WRODESII AMRBP.IS] nsul i n secretion and cAMP net abol i sm
in HT cells. Reciprocal and serial passage-dependent
11 el al . QRsRhPS forBiuBlB! &% phdk8Qusbaly; 28{ptapte 441t Byreofc AVP
assay HI T-T15 cells were plated in standard
culture mediumin 96-well plates gty 100, 000 cell s/
0.1ml/ well and cultured for 24 ht m&t t he medi um was
then discarded. Cells were infulfat&d for 15nin at
roomtenperature w 10 +rul ati on buf fer (Hanks
buf fered salt sol utilop! 5mMRHEPES, 0.5nM | BMX, 0. 1%
BSA, pH 7.4). Thi 8 'wds di scarded and replaced with
conpound dilutions over the range 0.001, 0.003, 0.01,
0.03, 0.1, 0.3, 1, 3, 10,30 pWin stinul ation buffer
i Nt WEergt asaiGendly 0596 DMIEr & | s were i ncubated at
roonptienme@ture for 30mn. Then 75ull ysis buffer

(5S1nM . HEPES, . .8% Lueen- 20, 0.1% BSA, pH 7.4) was
adde%il.gﬁﬁf well - a ! hg’ pl ate was shaken at 900 rpm
for B0SAROEPIPFOH ate matter was renoved by

cent Ri ¥ Ggedvbvdt 30001pm for 5nin, then the sanples

ver eRt i aységenr@dalkyl, o Gphdllohtbstitge3gAvdery- pl ates, and

processed follow ng the Perkin El nmer Al phaScreen cAWVP
2aSSaY cfhboubll 8doh M tO8m 1364 Afhbdhacpdlly eetibtnsl: werwer,

et. yp. % ntai ni ng 8gl sanple, 5p.1 acceptor bead m x
W, ?fam%%ﬁ “detection mix, such that the concentration

of the final reaction conponents is the sa as o
3st at dctompounfacciidingjtheltim e b1 agpharmapgutically BiEPIg T thereof,
whiterlxate@d at room tenperature for 150m n, and the
pl ate was read using a Packard Fusion instrunent.

4!\/E asyxrc%{&E 3 agcg{d' %’é@@y"gﬁg 8t Mﬁo@?oﬂa@h&nﬁ&@ﬁ@ﬁf gkceptable
curve O a

n unt 0. Q. .03, 0.1, 0.3, 1,
saft theyepf, %TB’I&O%%,S% ?ﬁen’%glﬁrﬁ’ %W&O rg&%hggvert t he readi ngs
to absolute cAMP anounts. Data was anal ysed using
SXL i A Bmpaft weroating to claim ey dheapeayipa)ls 2 ﬁﬁ%ﬁﬁ&g’e&f’ﬂ
whB@in ¥ veRtiiogsh. wer e found to i ncrease cAWMP at an EC50
of less than 10 pM Conpounds showi ng an EC50 of | ess

than 1 ItMin the cAMP. thi8salt 1HMof,
%2008/ FETRHERATF é@?&ﬁgfe ﬁ%%ﬁpﬁ%ﬁ%ﬁﬁgé@?ﬁgt?on assay
WHE PR % 4819 s were plated in standard cul ture nedium
in 12-well plates at 106 cells/ 1 m/ well and

7eul t W @ehphoi adoetinesto alath 4, lvea phdiagentinelly apdsaiable salt thereof,

Sksgardegiordel |'s were washed x 2 with suppl ement ed
Krebs- Ri nger buffer (KRB) containing 119 nM NaCT 4. 74

mV KC1, 2.54 nM CaCl2, . 1,19 tri v%ﬂlﬁ%ﬁ%# o M ihereof,

8K H PAgomp B AGG0F & SRR EER 4 and 0. 1%
vhereind iseetivh al bumin. Cell's were i ncubated with

ImMKRB at 37C for 30 min which was then di scarded.

oThi s AWRgpheddlaesveshdy aty &eodeldm houbat » BrarmrctuicHiRBepspble
S chggicghwlgg;&lgﬁsm%rg&u ected and used to neasure basal

I'nsul'th secretion levels for each well. Conpound

dilutions (0O, 0.1, 0.3, 1, .10 u re then

100 d lquowaéf@ agRorqiRg 1P Aoy ofe 0&%’?’5 g ﬁop%/lbmég\n@'n &d e@mc%lﬁqgc.%@ab}e
satMhereefcelseein Rf iseret®D i n i ncubation at 37C sanpl es
were renmoved for determ nation of insulin |evels.
Measurenent of insulin was done using the Mercodia

Rat insulin ELISA kit, follow ng the manufacturers
instructions, with a standart+ curve of known insulin
concentrations. For each well insulin |evels were
corrected by subtraction of the basal secretion |evel
fromthe pre-incubation in the absence of gl ucose.
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R3 is hydrogen or nethyl; 114 is C2,5 alkyl; and R5
i s hydrogen, Cl1 _3alkyl, or C2_3al kyl substituted by
hydroxy. 2. A compound according to claim1, or a

1. Ph Qaﬂlgo%& &&Lﬁdﬁg%asm fhbea §ﬂig‘eh§aﬁj§§;cep‘g?e g&lﬂhéfeof
[
Wheﬁl’fb ﬁ%@f@?%g%rgoc gﬁfegﬁ e c:‘glglllt teﬁe?ecof gu\f\h g e e| ny
is 0. 4. A conpound according to any ong "i?fé’ -
12. t 0 Brompound pamdingde ity W& IOf Fasddpt ifrd P %‘F’tﬁc%“ﬂé &'Pcepm ©

salt WMRRHE iWhetdd R'Ss ydiigyen, fluoro, chloro or nethyl. 5.
A conpound accor ding to claim4, or a

3. pha maceuty Il }’ncﬂ& 81&1?& bLEa ﬁ@nha&bﬂaﬁpaecemge 8alfiBerkst,

B hy pnd g gcording to claim4, or a

Wheﬁﬁ%?rﬂéé’%‘fﬂy&éﬁol’ﬂ?pgl ? B%e salt thereof, wherein R2
is fluor. 7. A corrpound according to claim4, or a _

14, phak emegubd aebidingac deivt Ebloea phdrmagehigaliy pecepiile sl thezpof,

whekein RN @, liyl. 8. A conpound according to claim4, or a
phar maceuti cally acceptable salt thereof, wherein R2

cr o iy gordeia A raRE B RAR y AP A oot

wher@eRe@ﬂsopwnﬂreu n R3 is hydrogen. 10. A conpound
according to any one of clains 1 to 8, or a -
16. Phak B&fRSIhi Q@bimgas agpin2lolf elaimd lttotllﬁ,em'eqmamwh@meally aR@eptable

salt 'th%re'gFtwtﬂ%JemR ISt FQF@%H | AB&REIEH Rohyldeoxg! ai m 10, or

phdrmaceut i cal y acceptabl e salt thereo wherein

Ie is nmethyl and the stereoce tre

RS ERCIT MR IEE o VA At T L
: whemmeRf)fs Gz halkyrsulbtituged by hydroxsa phar maceutical |y

acceptabl e salt thereof wherein R4 is C34 al kyl.

18. 13. A%&ﬁd&tﬂl g&;ﬁl Qeﬂinm ®7b 1P 2 phtinARehBeall Ec@ptable salt thereof,
;\:1 eg?ﬁ 6tggeh oxyet] S%Lp f%ﬁo#g%hgﬁhybﬁﬁﬁm Z‘ﬁﬁg{rledra %ow-]-

}i]ccor ding to claim 13, or a pharmaceutically
- acceptable salt thereof, wherein le is C3 alkyl. 15.
19. A chopapeld acoafith thglainp lﬁ;loahmhamacamticaly acceptable salt thereof,

wheRBRRMROMAE&A LletRAGRAL abl e sal t thereof, wherein R4
|s |sopropyl 16. A compound accor di ng to any one of

t h & r pounv\?gaccor’dm to ﬁa@h%t O %z&%ﬂ}tl az%g(? Fthereo}:
Whe?&fb%t‘?ﬂi)@e‘&’dwyﬂﬁt@ﬂ?fhﬂ 17. A conpound according to

- there St @ﬂﬁ TReed CZﬁ'ei%%aﬁéﬁ%E@? fudigpr. which

COTPRAY ound according to claim17, or a

e e NS S S S o o1 2

(1,2, uﬁ)xzmﬂaéﬂg%w%&mm ﬁ]pmﬁ%&%wnzlmﬁ@t hy b gt Mer-Butyl-

112 Rpep b Rt By aropos dost N R rdrigi- o
memgiﬁ@ymb%&%% @—{W%&%ﬁ%l%@b'@oﬁ&fﬁﬁﬁk%ﬁ% ﬁpéﬁin{ 4-yl]propoxy)}-
NA((R) D hydrosy-1 methyl-cthyD)- 2'.§eth§1benzam1dy 43D (Btert-Butyl-[1,2.4oxadiazol-

5-yl)-piperidin-4-yl]propoxy } -N-ethyl-2-fluorobenzamide; 4-{3-[1-(3-tert-Butyl-

[1.2,4]oxadiazol-5-yl)-piperidin-4-yl]propoxy}-2-fluoro-N-(2-hydroxyethyl)-benzamide;
4-{3-[1-(5-tert-Butyl-[ 1,2 4]oxadiazol-3-y1)-piperidin-4-y1] propoxy}-2-fluoro-N-((R)-2-
hydroxy-1 -methylethyl)benzamide; 2-Fluoro-N-((R)-2-hydroxy-1-methylethyl)-4- {3-[1-(5-
isopropyl-{1,2,4}oxadiazol-3-yl)piperidin-4-yl]propoxy}-benzamide; 2-Fluoro-N-(2-
hydroxyethyl)-4-{3-[1-(3-isopropyl-[1,2,4]oxadiazol-5-yl)-piperidin-4-yl Jpropoxy} -benzamide;
N-((R)-2-Hydroxy-1-methylethyl}-4-{(R)-3-[ 1-(3-isopropyl-[ 1,2,4] oxadiazol-5-y])piperidin-4-
yl]butoxy }-2-methylbenzamide; 2-Fluoro-N-((R)-2-hydroxy-1-methylethy])-4- {(R)-3-[1-(5-

33



20. A conpound according to claim18, or a

phar maceutically acceptable salt thereof, wherein R5

is (R 2-hydroxy-1-methylethyl. 2A conmpound of
“formula (1) or a pharmaceutically acceptable salt
is%ﬂ%{vﬁ-?f,Q,ﬂé\?idi&o]-Wﬂpi@ﬂrﬁtﬁnﬂgd}bﬁﬁkﬁeﬁeexhlﬁidﬁN-(E—Hydroxyethyl)—il—{3-

[]o@rigg;c:pgfl-—[l ,2(,4(]<§Za1iizzi-zgiy3q)rzI?égérld_inrﬁtyﬁalrlopeotxg y—E-)nﬁet _y}l)se%%z{rr(igé; b huoro-N-

A iydtodlivpdliiazols Boprbppipeiaidiazbl-gyD primpidioyd-bidmamm/
th

bapzargida; A5 pespr g RY P hy deoxur]] guetet)-4-&3-Y3-RpRdit| A foxgliazol-5-
y%ip@fi(ﬂﬁ—@&ﬂl}mpg}@f}Lﬁéﬁﬁa@niﬁ@;@Flﬁorb-y\df(ﬁ)@—hydkoxy-}—methylethy])-4«{3—[1—(5-
t hyl et hypbenzam de; . . N e 2 Fluorod£3-[1-(3-
puppyld 1 p flqxadivzel-yBoriperigin-4y UproRaa b r ity T ustop i His
iso oML P5.ORQINM-4-98) i Rer AL OMpropox TR bitizhmit k3123 Htphopyl-
yIfbenzam de; 4- {3 ﬂ43 e O F NA(R)D-
[th,farnsadsml;ﬂ-yl}-nlpggtfﬁﬁé@f@?éﬂ%ﬁ}‘%’?&é‘wd& #: %}J-"Sﬂw &}ip y
ro -1s nzasiadRzol-5-yhpiperidin-4-yl|propoxy}-benzamide;
hj4-% éﬁlk}%@l}?gﬂ%‘Buth@tﬁlf{g, 4loxa§izoa yJe)_p p-e nl;)- y']pe{pi .d)i/ e 4
2 Lupr B Sy hyfrosy FrpRid 6—-{%&{@'}%%?@@ %2{7%? 3%5155-5&?*8%‘3 m-
y ek bRt MBetRY2: 1l droxypropyl)-4-{3-[1-(3-isopropyl-{1.2,4Joxadiazol-5-yl)-
e el b e adal LU .
(3.21'5(§Jr E—Pli%%ll]Géﬁzﬂgpﬁggﬁ@&?ﬁlg—ﬂ@bﬁ)ﬂb)@l}fbﬁhz)amj{de, fV&G@%Hydroxy-l-
mLfibxgirhilgzﬁ{édzl—(i-js%ngq);gy]gﬁ:@_,ott]-Q)gz;d}/aﬂ))l—pg-ﬁ)epri;;erlltiﬂllt-§l¥prl1§)carxyofﬁgé(r&mide;
FOHVII2 :. r 5 aﬁZCﬂz ] .diﬂ—[[--
PP s oo b Mol
yilgptiRjoxg}-bypaaraide-H- ﬁﬁ@f%?%‘ﬁpfwysl(yﬁy@ﬁii{%’\EL'QSIBBVS‘E?%
[lﬁlﬂ&fagﬂﬁ&(l%l?—g%lsﬁ&ﬁ-mgnp?&fdxﬁ}-Ben%amﬁﬂ:;Immﬂwbxy-— Rmidthylethyl)-4- {3-
ét hyl benzam i de;

[13-3ﬁi;qpmpgjl.-M%{]R}ad@zglyﬁjyaﬂqud%-ﬂ;ﬂr@pw}l—%-mghylbenzaxnide;
R.i33850,91- iazol-5-y1)-piperidin-4-yl ~N<(2-hydroxyethyl)-2-
4‘i{{§s?p?%’%fx’ﬂ“?flf’%f&xggﬁaﬁozlglY%Pl§/)aimeryi]5r'°p??-}yl o ;?f-y -
mbtdptbenrpiile; W%—ﬂymy"d)@Wéfqafym)ethxlgﬁag])—él—€3q1-(5—1sopropyl? ) ,fl]oxadmzoi—
3-%1}%%%1;(&;%9%!]%%5%{3% B%ﬁgga%?bggi_aaﬁd& 2 BRALI RSPy ioRy4-rydilylethyl)4-
(:2- @ omoprory k2 2l epeadiapel HryDyiperidins y Uprsposy yhrisppides 453 W-(5-
éﬁéﬁﬁ“ = 3nieb) 3 Rinpipdrsliona 44 1pbb ity O R0xsthylbenzake.de((5)-2,3-
Toop ué?g’-gkmx%ﬁ-%% ?1 )J(Ii)?%%/ 1- zrirértl]ﬁy%etyg))(l ] - 4y-’ i§41§? pr 9{9
Dihydroxyhradvdx i -blz tisepropyl-[1,2,4Joxadiazol-3-yl)-pipetidin-4-yiJpropo }-2-
| RS Tde 9i-Ard3vh J B! _f MR AET-5-y1)-piperidin-4-yl]butoxy}-2-
AT GRS T e R MV A
mpthplpgrzAmide; 4T oRedN 42 By dr9x 84 hy iopupeie _ﬂ)-f}xg- ynrpR-
[l%@%%a%%?%ﬁ%ﬁrﬂinﬁ—@ﬁﬂ&?@éﬁ 1 -beil%amide; 4-{3-[1-(3-Isobutyl-[ 1,2,4]oxadiazol-

oxadl azo 1) - pi peri di n-4-yl ] propo
5-yD-pireridiari-dipropoxy} -2-methylbenzamide; ]R((%)—Z—Hydroxy— lym;tl?yl— yﬁ~4— {3-1-

4 T Y | yloi BerfH ' 5-idchy ] pér@fiaeli me4Hydroxy-
(31§$§§%&%§§b§8§%¥%ﬁ6§%ﬂ%@bﬁg@@ uor o-yl\_l- ( Ejﬁg g; (Hlydroxy
1-hydioxpmetybas 44036 B AB-isduid b h2-Alpyadiarob -y RpRertingg ¢ pmwpoxy}-2-
bRSL Nz 3. V132700001 [109018:8481:88:5-y1)-piperidin-4-y] }-2-
o AR A I Tt
mdth@bekzaxildi Zabisthyb4 ﬁr[@ﬂ@mnyf—ﬁh 4loxadiazol-5-yl)-pipetidin-4-ylpropoxy}-
L] DL OROXY Y LYW thyl)-2-methyl-4-{3-[1-(3-propyl-
b%%ﬁ&%%%a@%%%ﬁﬁz%%i‘gﬂ”§4i?( e B IOpopt
[1;2i,4§@pdi3pgl+54ﬂ)—gi,pmjdj)@g%yl g}po.xg}bey&z)rmde; 4-{3-[1-(3-Ethyl-[1,2.4 Joxadiazol-5-
| per j.dinad- vl 1 or onexydrox g DBHRMAGRRARITBEL methylbenzamide; 4-{3-
B T R S oag o UK RIS S et oencamides &
[1((S—Eﬂsxb[rir20¢|d9'@4'@?@1:ilr}ﬂdvpawléM‘YQPWW%I%T“i‘eé‘i‘ylllbe&?aﬂ‘?‘b‘?r&ﬁ@"U‘(3'
| 1 Benzam.a8:s M bERiah-4 vIv-(2-hydroxyethyl)-2-methylbenzamide.
Etﬁ%‘f[ﬁ%‘@%’ﬁ?ﬂa%ﬁﬁ%&@(' g ;%1%{1-%1%1’(%’ I oead azol ey e
) pi Peri di n-4-3Thr opoxyl - benzam de;
NAS) - 2, 3- Di hydr oxypropyl) - 2- f 3Bger 0- 4- (341- (3-i sopropy
141, 2, 4] oxadi azol - 5-y1) - pi peri di n- 4-
yl ] propoxyl - benzam de; N-((S)-2,3
- Di hydr oxypropy1) - 2-fl uoro-4-{3 -[1-(3



32. Use of an effective anount of a conpound
according to any one of clains 1 to 27, in the
manuf acture of a medi cament for the treatnent of

di abetes. 33. Use of an effective anmount of a
conmpound according to any one of clainms Ito 27, _in

i ' piperidin4-
o, WRSETBINGASLLE o1 anTpal s amentofrops e ettty fper

['i‘C syndrome (syndrone | ' se
yijpebeyanessthtiygraeamidsi ﬁérﬂh%rfnaﬁ%%ﬂyra?gﬁ%%ge%ﬂg {éuﬁ]f‘eg ’

hyperchol esterolem a, |ow HDL | evel s or hypertension
34. A conpound according t one I, 2 1P -piperidin-4-
2. AT{(RoR-Hydpharr trawstvi- taylvg-{a?,[&'zg“¥588fr’%y‘gg’??h‘?ﬁgﬁze%f ypiperidin
- use as.a ' M. hArnseepRalthceaptbldiah ghetegt-any
YHBﬁ@wﬁ'QEP%ﬁﬂ%g? tgk??%égr a pharmacutically
acceptable salt thereof, for use in the nanufg;ighe 12
of a_ medic _ kot 4. heobsaat Deixadiszopboleipeid PEPPOXY -2~
24 ¢be Ogv’ggg%ﬁfﬁgﬁfggm-égﬂngd i n.any. one of cl ains
meli§ BeRzaddde, 36a phaonpwitierdly 26€BR sy P8 %ny one of

clains Ito 27, or a pharmacutically acceptable salt

t hereof, for use in the treatnent. or \V/ [ fz_@\oineridin-
25, OigBEEroRy- dyddixyinsthylehyBdr | s r‘%?%"ﬂ?g{‘@hzgﬂ%¥ag§f§fi5n’§)p’per' "
29 to 33, 37. A RlrmboRtigilgduepiable sgf thercot.
- Rnstvia 81 (})}?eﬁlu%{rgﬁ%’ﬁ))? ags Sefined in claim 1, or a
pharmaceutical |y acceptable salt thereof, conprising .
coupl i onpou fea fr0f91b M2 Aloxbdhag)-5 i tphpegidin-4-
26. awﬁﬁa-zgr%f?*aﬁfﬁ%?%m%?h@ ?[p %%e?ﬁﬁ}g, R3, R4 RS X and
y]%rcﬁjbgy}@ rrﬂ ﬂl&]mﬂmide,@r apmm?ceuucaﬂy acccpt’able salt thereof?

4-{3-[1-(3 —Ethy]-—[l,2,4]oxadiazol—5 —yI)—piperidin—4~_y]]propoxy} -N-((R)-2-hydroxy-1-

de, or a pharmaceuti cally acceptable salt thereof:

27.
methylethyl)-2-methylbenzami

tion comprising a compound according to any one of claims

} ical composi .
28. A pharmaceutica P armaceutically acceptable carrier.

i to 27, or a pharmaceutically acceptable salt thereof and a ph

according to any one of claims of 11027, or

ffective amount of a compound
2 ey ufacture of a medicament for the treatment

a pharmaceutically acceptable salt thereof, in the man
of a disease or condition in which GPR119 plays arole.

of a compound according to any one of claims 1to27,0ra

ective amount :
30. Use of an efft a medicament for the regulation

pharmaceutically acceptable salt thereof, in the manufacture of
of satiety.

33b



31

32.

33.

34.

35.

36.

37..

Use of an effective amount of 2 compound according to any one of claims 1 to 27, in the

manufacture of a medicament for the treatment of obesity.
Use of an effective amount of 2 compound according to any one of claims: 1 to 27, in the
mamifacture of a medicament for the treatment of diabetes.

Use of an effective amount of a compound according to any one of claims 116 27, in the

of a medicament for the treatment of metabolic syndrome (syndrome X), impaired

manufacture
emia, hypercholesterolemia, low HDL levels

glucose tolerance, hyperlipidemia, hypertriglycend

or hypertension.

A bompound according to any one of claims 1 to 27, or a pharmacutically acceptable

salt thereof, for use as a medicament.

A compound according to any one of claims 11027, 0ra pharmacutically acceptable
salt thereof, for use in the manufacture of medicamént for the treatment or prevention of a

disease or condition as defined in any one of claims 29 to 33.
g to any one of claims 1 t0 27, ora pharmacutically acceptable

A compound accordin
ned in any one

salt thereof, for use in the treatment or prevention of a disease or condition as defI

of claims 29 to 33,

und of formula (¥) as defined in claim 1, or a

A process for the production of a compo
sing coupling a compound of formula (XIV):

pharmaceutically acceptable salt thereof, compri

: N
0. - .
3

0. R

x=Y.
Q-+

OH R

(XIV)

with an amine of formula R’NH;, wherein Rz, R, R”, R®, X and Y are as defined

- claim 1.‘
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