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novel benzyl pi perazi ne deriwvatives having
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them and their use in the treatnent of various
a 7-trans r ot ei

THe o BIERRE BT oI gRVaF THeRe opBABn e liyet beving

pharmdcolmg[cﬁbl gbtivity, eproaésses Scfoendlee|r19993pa%|én 2 pBdrmaceutical
SRR e LR PRGSH BuBing boafeRtoranls 8Eg 085

amno acid peptide found in large amounts within

CERA s Lirahr et an cduatluibry Sreharulidionafifi for te
péptidtei maptilib hiFejgbper et bls, 1Soanne t t0d9e 28% 0R184] e dupddsting that

eharmRos el e pied] o Biaclifly Vgl Sl o

1992, 37, 1562] 15 suggesting a role in the

VBB 3 Sriini P eehiie GURf Inféreeamate whi eBTiRgie cets

o@ﬁstgastronhtestu%ﬁrann and dspeciallyl indhe dusdenavrejejunamnareas. eDtmng

BP0 e e e

caBflex atigtyewlthinghadtiraahni@oivirokeal. f Dig. tis. sScipegad, &, i1662],
shotesliRid Blegh g melRetirat 1 BROGTELE Refil diR IO e g esea

fnomcrtlmsgyt gawsingofeetingt isham feasing, |ga;s,tncarum;tmsumntoe by oral or

DA RS P | RS e B cBHLBS780 Ay 165 s e

arl'hlSsarai:tJ vGastraesterdlodg8it, 22) 18], psugyestirigy additiortad rolas for this
t f at St h i ,C excitatory
ppiifieh U POy Rlor Gl i el Bariing REEPGT <2 S
Phar macol . 1997, 337, 267], perhaps also |nvoIving t he

S o o8 Ko YA S B s

netifitycand promates gastricretmiptying ahd ietestinal @vedulsien mnaﬂ anal direction,

B8 HAE 5ptRg Hog EERDRE, THEGHEE Mot 8 e prtéry due to
adagititationyicatrieast she bioainertgir enatatont fuactiprsefrtbe gueBtannidsche et
aPCHny ' t)sfrglfmc?gg}g %‘) 3337' ?6@?@%%58&&%8 lﬁ\}oﬁn Y":e activation of the

pr evi ous ertie
VBRI /mErse [MathlsF& MalbertsAm‘ Jt ﬁéy&'&(s‘cg%t AT4ed4380alln Eidqun ihigher

oBRAFSHAR, B iy SFEB5L bl 5Ly colBOSI M s rvan
AssgherataiyEimJ. H’Iazsmqum%ﬁow £67lacti vate the GPR38
receptor, confirmng its ability to mmc the 35
function of notilin [Carreras et al., Analyt. Bi ochem
Th8 0antibRAi0, erytheédmycdim wasddshavan to trhigic dhenidaabdihiestinabfactivity of

rr]ic{ﬂlh , |H°{Hdﬂ%ﬂttbq§ FSI’EVIbU%ly d%fcgls %@tu&%@“hﬁéeﬂ@ ?ée' 9¥\§grs in

I nica ert a
Poohilems taf theaGastointastingl | Tractaln mwmm bt ﬂr’@rbdﬂ rMKMBt al.

/
SEHABL GG oBRL ERBRELP 30! B S0 S9E DS (B8 ovomyor
hadibeen phown té activatestheaBR3% ceqenfﬂrwqw@rmlng Wtarabdigysto mimic the

L&%ﬂgﬁ bt ﬁ’lgﬁhn &598@@ £ A 49%49%8&/5&9%65%0 %J@] In 3ddition, the

nctrona ia an et c gastroparesi
alaitablibr of thi%mhm-cﬁ@ttgﬁenmh@g\ relsertar agomst has allowed at least some

clinical studies to be undertaken in order to examine the clinical potential of motilin
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shown to increase | ower esophageal sphincter pressure

in man, which together with 5 the increase in gastric
wenpsYpdaTg9 suggests a role in the treatnent of PCT/EP2007/056342

gastroesophageal -reflux disprders (GERD). Finally,

erythromyci n has been used to pronote intestinal

propul sive activity, finding clinical utility in the

treatment of pseudo- obstruction and in conditions

regeplori agonisted Thesenstadiesthdviet gorjsRéstie rdsmonstrBredbhre rability to

ool oL 2 bR b e AHEALUS aheftaress, o
asidunidiobardysiest ampdigBetisigastroparssisiu €ntther, ietythrer_nlycin has. been
SR 36 =02 o R PRl e eSS B it setper win
thect incrpase trhi gastie epinptyings ustiggestserayt fol@minci the  teatinent  of

S50k et ool 15690, EBBA B By been uso
pnyrpatedntestinalpropasiee activity, findiangfalinicali ubifitstlin theviedatment of pseudo-
' s c . i ' F d
S5 Bt S SR TR BRR PR (oAl o
thé Gastreintestingd! Ulradtan ArlaesthesiatbrentHerbertdfikeat a8 Springer-Verlag,

dit| e use is known and in which 4
B(rireglﬁ h%ld%mﬁﬁf@gugéggsgﬁch condi tions include
.constipation, caused by various diseases such as

! 4t t.hy, r G
COARBIEARY I sChsptto ol BUbAER, e T3kad rechprde il mimic the
actietydd rmttiin ouaftothen sulpstardegtacting atdbis récsptarsuch asiargbronycin,

I T T

| Seases s uiq?P%gSSOCIated with

hyparbetilibs espediallyr theyfunbiorat vowels disatdesnsadh e$ HBERDY fugstional
in..e raldn. ' I r ' t .

pd Bl 11608 S8R5 Sihome (S, P POl aco e

uselylfor thertieatmentof othes Gt cartditions eihetehthe caasevie knbwim and in which

GRS i, FecBES "SchTEERERHS dnciude, obikiBEich, Tauld, by Aarious
dispaaes suchads tBRR3SsspbiateddvitinneuFppatingh land 1@ dyithe agEnistaation of

e . . : p
o Sucdy ietyalidtyl 0B RRICHE o SRS ool sirbehPor some
ofirs snanjpUlation; gasticettasis or uponmotilityoausedGynarioudisgases guch as

' d?a?b]ete%l aty/ Q%etﬁta %dhh@étreﬂ%ﬂ ndfsétﬁera&rh%%’, Srdh énlﬂéaralﬁjg%spatients.

receptor wll, Tn addition to pro i ng
InfeesstingInttbe tabitibd ofnotilini eryeryiraemydin & ectéats tig vagus nerve, the
aggcg@éﬂoﬂ u(?fsth|snn . lvﬁt"f\séha‘?’igeé W?@e&i}%{ b&vaukr r[e.y.1 'Fﬁrhe§9r5? al,,
egree of appetite suppréssion or cachexia IS present.
Astarh Nesrasel 290188, @81 ard theachregosdmal docation lof SARSEpasad on

ESM')?IFT%PF: 11Bago£h (B8 98 df}btv\;idt Mb)j \iryﬁhiﬁ e rrhfkgefi‘é 'Z‘itﬁﬁﬁsﬁ‘%- 1391411 to

ons assocl ate or exanp e treat
D1i3S258 et 1 3a1.33y of a lnsup pesasiaied with pbesity direjtesa iet ale Am. J35um.

Gdhef98b5 1 AN 7%}%&#&&1@@3&& Iyl aggnlgfgtabil\féqat:trlgfléf’ﬁgé ’re%eﬁ(taor will, in

agoni sts to y-gastrointestina .
addidion tapicoroting gasrointestinge metiliyl fpgititafeneatingvivehaviourshin'a least

i 0) . . .
sB TRl ARERA Hie e Ot preub stoqsraafgPidtsn s pltbent
Such rastivityi indicaies ghatr agrnists @y thigecapiprowll i findsclinical utility in the
: a 0 e
PRGBSl Bsoood R AP K PERERTP Lo iyt oF Baoor or by
thepriesencerat gptaneeritsellt he treat ment of inflammtory
bowel conditions in general. 5 Finally, GPR38 is al so
found in regions outside the gastrointestinal tract.
Imtegidition dpeths ity @i ametiie fgceriPt aggnistadp pryganote gasteointestinal
Bty ire RS8R GMHotfiR 'geR PoRFRAShIHH Mth%roﬁﬁ'@ﬂ!%eas-@"'?\nnese
ormer suggests clinical utility in the pronotion of .
pituitary function, such as the release of growh
hor none secretagogues, the presence wi thin adi pose
tissue
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wei ght, and the presence within the wurinary bl adder
waa@gesi7so a rol e for agonists at this recept or PCTYEPI087/056342

treatnment of incontinence.3 The presence of GPR38

within the brain supports the gastrointestinal and

feeding utilities already nentioned, but in addition,

suggests an involvenent of the receptor in a greater

e \% I
etvséw?) 9?’1%;58)&5%0!’5 Pg%gdrgg}’%gg %ggghef Hﬁ&g@@nﬁ mojﬂﬁn receptor density

dunwe 1ektFsieppartere ab el Newng@ﬁtwea@rqlvlyptﬂva%ot é|3g é@lu shggests a

S r
Utﬁﬁgf %blgtét Igtnta r%ﬁlﬁ’t %@éﬁto(/\gggg% g%gtrﬁ% of8|g1’6la9mmatory bowel

cqmomasmnewbomsezl and W0168622 di scl ose a series
of small nol ecul e antagoni sts of the GPR38 receptor.
20 JP07138284 and EP807639 di scl ose pepti de agoni sts.
Fioslyo GRIGDIs 9160 fogms inregions 0Bdsides Y16 gestmiysssh bactanghese

%?? %C'ﬂf%ﬁ(pi‘%%y e(gfﬂscl gLs,gQéé e%ggpbl?@&er%n&éfag%’ areas of the

braiyo nThe formeG@Ress Inicalndility Wwotiesreoeton af eituitgsefunction, such

gﬁ} roRYsd ?Pgr&?/{m;fr&ﬁa&@ﬁ E@&rgtﬁgﬁtﬁsa@l@rﬂr e%c?(mthm adipose tissue

ntagoni s |an n or
again @pg@eses a\ioleD &1l the 2@ mtrdll gt:bwewelshytamﬂoth?d?rﬁserws within the

ﬁr%%‘tgdd% %ug%%@g ; O%;é\a é&ac | \f/s:'tét Q?Z@QEW@ fP\fe treatment of

|r'@ﬁ’0ﬁt3@nceec§pe oresescaNofFGPR38 Mntbth bFanBsur(pQ;'tsFQBe wtromtestmal

agcg) ?egédﬂt% d@%g«;? %Iééég%ﬂ&{ @8?@3&1{1?0%3 W&W@%@é&@ af §IVeRRRt of

onmpou ave actTvity as
tl'wgenemmsn agfreatbiesp@PR38 of vagghthypotBalaric fungtiqgsH RZ Y~R

NJ 6 N 1)~Ax "1~ O 5 (B) A structurally novel class
of conpounds has now been found whi ch provides

vwgmmose& cEP&&&éGQHDNSQQB%'iﬁQQI OPE198058R2 mndsdi6165985 claim

SHRYERLRD BEIELe" Brfuny ErngomoLe BT LB el o
g’aktmlmtaytmt motiffty.. W099218N3 09185694, WO0168620, W0O0168621, and
WO0168622 disclose a series of small molecule antagonists of the GPR38 receptor.
JP07138284 and EP807639 disclose peptide agonists. JP09249620, W0O02092592,
WO005027637, US2005065156 and Li et al., (2004, Journal of Medicinal Chemistry,
47(7) p1704-1708) disclose series of small molecule agonists. WO 05012331 and
WO 05012332 disclose macrocyclic compounds which are agonists or antagonists of
mammalian motilin or ghrelin receptors. WO 06127252 discloses erythromycin

derivatives.

WOO07/007018 describes compounds of formula (A), which have activity as agonists
of the GPR38 receptor

H
Rs\,[Nj/R4
1
N 0

(A)
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6- nenbered heteroaryl ring, optionally substituted
Wowaos/0eTe9 susbsituent sel ected from hal ogen, B{TEP2007/056342

)al kyl and C(14)al koxy; Rl and R2 are independently H

or Cpl )alkyl; R3 is an optionally substituted phenyl,

heteroaryl ring, or heterocyclic ring; Bis an

optionally substituted phenyl, 6-nenbered heteroaryl

ring or 6-nenbered 20 heterocyclic ring connected to

am de carbon via a carbon atom Y is a bond, NH,

WQOé(Ol?gTQ(g}qascnges eerppoyds gfformulan(B) swivjghy pggeéﬁct(g(ty ag agonists
ofah&BPR3B rédebtoral koxyal kyl . WO 2008/ 000729

PCT/ EP2007/ 056342 5 The present |nvent| on al so

provi des conpoundsRof fFr rruka (IA}(/Br a

phar maceutically ac e saltjor solvate thereof:

RH2R B AO 1?{? ) whepe&in A is phenyl or a

6- menbered heteroaryl T™nrig, optionally substituted

wi th hal ogen, C(1_ 4)alkyl or 1-4)al koxy; 10 R1 and

R2 are independently HoO 4) @l kyl; R3 is an

optionally substituted ph h roaryl ring, or

heterocyclic ring; B is an~opti®nalPy substituted

phenyl ,a 6-nmenbered heter ogéyl ring or a 6-nenbered

heterocyclic ring connecte o the am de carbon via a

~carbon atom Y is a bond, NH, N-C(1-4)alkyl, 0, C=0

o] 4 I r
A gtrugﬁéallxsﬂlé\{est%%s% Bt’ %o%gﬁnd% h% ]I‘Eﬁ) b@é#yijo Went Srcg{/lrldes
aganidts ofithle GBR88retgptorsel ect ed from hal ogen,

C(1-4)al kyl, C(1..4)al koxy, C(3_7)cycloal kyl, hydroxy,

trifluoronmethoxy, trifluoromethyl, nitro, cyano,
Thdpregent iNenliﬁn tHdrétore IMBGREs coihjiditREs of GoriddBCRRANd salts thereof

- | oal kyl ,
L o bR e ) I
OC(O C(1-4)al kyl, OC(O) 3_7)cycl oal kyl, CONH2,
CONHR5, CONR5RS, S CF3 2802R6 |@SOZR6 OSQ2CF3,

SO2NH2r SO2NHRS, S

wherein

A is phenyl or a 6-membered heteroaryl ring, optionally substituted with one
susbsituent selected from halogen, C4jalkyl and C(14jalkoxy;

R' and R? are independently H or Cy.alkyl;

R3is an optionally substituted phenyl, heteroaryl ring, or heterocyclic ring;

B is an optionally substituted phenyl, 6-membered heteroaryl ring or 6-membered
heterocyclic ring connected to the amide carbon via a carbon atom;

Y is a bond, NH, N-C1salkyl, O, C=0, or CHy;

R* is hydrogen,Ci14) alkyl or Cyalkoxyalkyl.
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SOR, where R5 and R6 may be the sane or different
and represent C(1l.4) alkyl, phenyl optionally
wansidi7ae ed wi t h hal ogen or 5 or 6 nmenbered heCEEREOYDS6342
optionally substituted withs 25 hal ogen. In one
enbodi nent R3 is substituted by fluorine, chlorine,
cyano, CONH2, nethyl, nethoxy or trifluoronethoxy. 30
In one enbodinent B is substituted by nmethyl. WO
TQ@owseobmtlmrsam@mswmgndﬁoﬁh@nw@(Im o Rhyarmageutigally
e?g%,é)gmp&rsrolvg{e fe@pPUP €.9. al koxy or hydroxyal kyl
ers to a straight or branched al kyI group in all
|sorrer|c forms. The term"C(1-4) alkyl" refers to an
al kyl group, as defineq abqve contai ning at |east 1,
and at nost 4 car bdiNgtPogsR Exanpl esR’of such al kyl

groups include methyl i so-propyl,
n-butyl, iso 5 - butyl; tert-butyl,
Exanpl es of such al koxyA\g e met hoxy,
et hoxy, propoxy, iso-prog I so- but oxy,

sec-butoxy and tert-buto fegbl e C(3 _7)cycl oal kyl
‘groups include cycl opropyl, cy,bl obutyl, cycl opentyl
and cycl ohexyl, cycloheptyl. 10 As used herein, the
term "hal ogen" refers to fl (Jbri ne (F), chlorine (Cl);
bromne (Br), or iodine (1) and the term "hal 0"
refers to the hal ogen: fluoro (-F), chloro (-C),
whewib (-Br) and iodo (-1). 15 The term "heteroaryl
I
A al!s Eﬁ%rt\)fl gpé %Sl‘ﬂ@r‘h V\?]r%d %efgroé}r'mngsbsgtﬁiéaw&ﬁ;swu?éoe\ﬁlth halogen, Cy.
4)a|éylelf€&1t4mﬂ@XYWen the termheteroaryl represents a 5
H‘ﬁlﬁz%pe 6 dbp,th;:,qlgpg ”@4 .het er oat om sel ected from
fa

contain a further 1 to 3
RwlStaruyélnn@Jtymstltvﬁd mhn@xlé"raﬁ%rpynyl g PEBetatosyelicaing;
{
ng'%h%'pggnag&%\iﬂstmte&gﬂé@il 9%- ﬁ\éﬁggr%g dr%ﬁez?éé}?%ir%g?ry hr GIrﬁEI ngsﬁﬁbered
he’qemqyglg: nngrgosngeted tqtha@mlqﬁ carpen) yapLagiop atomet r azol yl |

.gna%ﬁew»h N Maaﬁgnd Cac }@Hazo' yl, thiazolyl,
|soxazo1 oXaz oxa |azo1yl furazanyl,
LﬁWgentQﬁl%myﬂkylpyrl dyl, pyrimi di nyl, pyrazinyl,

pyri da2| nyl and triazinyl. The term "heterocyclic

ring" represents a saturated or partially saturated 5
WirendRbgr E@&rﬂ&sétﬂltqq fignahhase béﬂmﬂ‘o sbstigientsy eagh independently

sQI@Ftﬁﬁoaﬁ&‘ﬁB ﬁ§|b§é‘ﬁ edc 4)Qﬂﬂlln' oxe) xy, X8 cﬁ:%ﬂ(yl h droxy,
I'8s 'of Such’ het er cycl I gr p% S
trﬁypfqmqtr@p)qyypnfluor@npgml ANty | cyans. iRy A KI NHCOR

NERE] ¢ {mbps,lad;cﬁt,§|gﬁoét@mt7,c9aoémﬁ C{U)@%Mgkyﬁ c(®)oc((3

opt| ona e

oD 1 A o om0 CONHER FOONR'R',

0] n 4 n 5
S50, NS0 ORISR0 0 CSUIRR,

Pemadd? ey befthe peme @y diferastt and rﬂyemt iComaplkyl. phenyl optionally
s§b§?ﬁ5té<§ %tﬁ%aﬂ@%ﬂ%r 5 BPs Qﬁ‘é}hb&% ’hete%d}?lréﬂlbﬁﬂﬂy’ substituted with

oxadi azol yl', pyridyl, pyrimdinyl, imdazolyl
hplpgem| yI . In a further enbodlnent R3 is optlonally
substituted phenyl, norpholinyl or piperidinyl.

In one embodiment R® is substituted by fluorine, chlorine, cyano, CONH,, methyl,

methoxy or trifluoromethoxy.

In one embodiment B is substituted by methyl.
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5 In one enbodi nent of the invention Bis optionally
substituted phenyl, piperidinyl, pyrimdinyl or

w@sdyi729 | n one enbodi ment of the invention YPCHEREN7/056342

0, CH2, C=O or a bond. 10 I one enbodi nent of the
invention R4 is hydrogen, nethyl, ethyl, nethoxyethyl
or isopropyl. In a further enodinent R4 is nethyl. In
one enbodi nent of the invention, Ais optionally
Thelterm ‘taliyE @spheneyp oo par pf a@ycbqp @.gdalbtbxy drshyRtoxiyalkyl refers to a
d Qf o
sﬂéﬁg ﬁl‘.lrhseg‘gag{wé ﬂgélgts g Il{: ﬁ%rh% ‘i’ﬁ@?e'?m (14) BV refers to
arr@#lwh@nounws defingd pbpveimma;mrw]ameasts iapd capmoehﬁlcavsbon atoms

E§%Plgbtolf'tsgﬂ'\d$m9r@fb1psohﬂﬁpé we%etﬁ%__%%g RY! rﬁfgl n-butyl, iso-

baiybl/&ﬂc -ty Rar itegt-brgylh fAxamales efasuch alh%egfqups ninclude Inethoxy,

FERE AR S5 lhPr. BURRY, R opond S PRGN Yot buony, o

or nethyl; and/or 25 R2 |s hydrogen or nethyl; and/or

' t] ti d [

S, GRIRURNE PR Ve eftfoin, BRIAAN, Gybiopenty! and
cysivhexylotydigheptyt.r ol yl ; and/or B is optionally

substituted phenyl, piperidinyl, pyrimdinyl or

pyridyl; and/or Y is NH 0, CH2, C=0O or a bond,
Asnvsed heain, fae tesmhalogere refenetanfiuorine t(R)y ichloriee K@ik yasorhipe (Br),

I , (o} }

FlodlrB P e (188, Ielert B Nalodeh: Miorb ) ohirp (-0, bromo
(Bonaridriedd 6hls of the substituent groups descri bed

her ei nabove. 35 In a further enbodi nent of the

i nvention the (piperazinyl)nethylene group and |-
TR Rerm hetabpar- ningRaeprgsenipa dy e faembered wnrssturatederomatic ring

B REsh 7 otk Horel e tint W ho ik toroan reprosentg 2
mesieheyéd @roypy iti enntaing lee hptepdatem asdienied Mom@.eNeorAS and may
oEK&%Aa)I %ﬁtg}l d rHheHR t@@dm{ro nR§t13mgr n ??rSéri/ ré%@ﬁé a 6-
el a- To each ot her Acro ring Lain
metmebegeshpawnds corftaing fient & toe |3) nltrmqneﬁf@mst Eugmnlemé such 5 or 6
0 r on
oA hetploBy PHISS DA PRI, B (fragkabipt Cretraco
lmlldezcéylorm/rmmo uetbiagelyl othiarolyl,( Il§0Xﬁ§9|Y'ex PXazolys oxadlazolyl.
r ih v - [
B K 8 e ol PchE, Chlraaty, bifieBrhvioRl iy
of formula (1) including enanti orrers di ast er eoi sorrers
Tﬁ@??rm HErSSclickihg? @ééfnts & Sstlraft Jr%ﬁ@ﬂ §§turaT 5 or 6
erent stereorsoreric forns nay arate
meshsireddndOWhICh COMPISRS QFE s MaK hef@maéqms ﬁwtechﬁ@mw@gsn, ,
o S e ol b @Il o GRTHANS ARt
PtD@ﬁﬂiOYin@iQef@ﬁlnf’lcﬁfﬁun%fp ¢linylherein RL and R2 are both

- nmethyl are those wherein the piperazine C carbons

have the 3R, 5S-configuration. Preferred conpounds of
Ineneg @hh@dlr@eoﬂ of thehiaventien dris optionally avkstituted Bharyt oryayridid

the other is hydrogen are those

In one embodiment of the invention R is hydrogen or methyl.

In one embodiment of the invention R? is hydrogen or methyl.



10

.15

20

25

30

35

wherei n the piperazine C- carbon has the

S-configuration Certain of the conpounds herein can
wW@z20080000729 vari ous tautonmeric fornms and it is tBCDEP2007/056342

under stood that the invention enconpasses all such
tautoneric fornms. 20 Suitable conpounds of the

i nvention are:

6- (3-fl uorophenyl) - N-rrethXI N-(4-{[(3S)-3-nmethyl-1-pip
Ireora&z empbdimenhol thehirveplion B igptionatesubshiteshphbny|( Biorpixginyl,

fl I [ thy

piperiiy, SRLRABGTY bYby UL whsdl odmbyf, B, & bther

e(r@ggilment R? is optionally substltuted phenyl, morpholinyl or piperidinyl.
1- (4-fluorophenyl)-N-nethyl-N(4-{[(3S)-3-nethyl-I
- pi perazi nyl ] net hyl } phenyl )-4- 30
Ipiope reimtiodisaent oh therinyentaEB is optionally substituted phenyl, piperidinyli,
henyl) - N, 2-di net hyl - N- (4-{[(3S) - 3- et hyl - |

P rp')'f‘éé’{yam Xﬂﬁ)f met hyl } phenyl ) - 3- pyri di necar boxam de

(E4)

AR ol G B e oo

(E5) WD 2008/ 000729 PCT/ EP2007/ 056342 9

3 ahyl
ofiy e¥paiherf of e ijenol R N marcRERrBE KR TP REHRIS) or
lwprdwqufuﬂhneemydmNn(R I{S[n(exia)l 3- net hyl -
- pi perazinyl] nethyl}phenyl)-4- biphenyl car boxam de
E7) 5
Irgorcgﬂfembommeptwrtm nventiont hyl - N- (4-{[ (3S) - 3- et hyl - |

%Eg?%r%ﬁy Qé(ésl.{ﬂ‘?éd“yﬂe}ngh&w ayl 35ndRy" | di necar boxami de

if loy8irédemcar epsteytydndéetr bonyl ] - N-net hyl - N- (4-{[ (3S) - 3-ne
e

pip d}%qen A meth)h,ﬁr}dlé renyI ) - 4- pi peri di necar boxamn de
Epoptionally substltuted phenyl, morpholiny! or piperidinyl; and/or
9

B)]/i'F @;fat’i”drfé&;‘r‘ QUERRREY pdweE Bipkliailyi B bind¥of fyddyl; 3ndrop- met h

Yois it &% iGel Cr@tdnplBopdeand/r- 4- pi per i di necar boxani de
F§§ r%th l; and s Its th?reof

(B Chr BT opheny ) <R net hy! - N- (4-{[(3S) - 3-met hyl - 1- pi
erazi nyl ] met hyl } phenyl ) - 4- pi peri di necar boxam de (El |

V) hyl - 1- pi perazi nyl ] net hyl } ph
I%ﬁ?h%é %dqrﬁeétl[&@{n%nﬂgﬁ yri di necar boxam de (E12)
A1|5 optionally substituted phenyl or pyrldyl and/or

thyl - N-(4-{[(3S)-3-nethyl -
ﬁ;{ofré)yéi &wﬁw en;/TF) )?i py$| dl{ E}éca?r bongn dg (Elgl)IO
F&qmdaogﬁnmrmtbwmdmr) N, 2- di met hyl - N- (4-{[(3S)-3-neth

| -
ptionall bstitut h . _morpholinyl, . piperidinyl, oxadi zoI ridyl
F%I Beo%?lnﬁ))i SHRt hy F? e"¥ 3ppyr |pnpecar oxam e/E % v

pgrimiinyl, dfhldlaminM@WI%ndf@rZ di met hyl - N-(4-{[ (3S)- i rreth

l, dinyl l; and
b SRUEly spsitcd pheayl: ROECI B O PYIGYE BT )

Yas(Nti Q. &0 ﬁ@rwla)bondzarm/crfet hyl - N-(4-{[(3S)-3-nethyl -|
Elrgga'i@g@nvwe hyITREHYY It ¥tny o isdpYdpyfiaRg saitdmxRet de

4-[(3-fluorophenyl)oxy] - N-nmethyl - N-(4-{[(3S) - 3-net hyl -

i is” toPb@Urdéisiddl et d bRReRY InvBsimasdwdes GFlchinbinations of the

substituent groups described hereinabove.

p
)
e

In a further embodiment of the invention the (piperazinyl)methylene group and [-
N(R*-C(=0)-B-Y-R% group are para- to each other across ring A and, where B
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6- (3-cyanophenyl ) - N, 2-di met hyl - N- (4-{[ (3S) - 3-net hyl -1 -
wo@r@snewenyl | met hyl } phenyl ) - 3- pyri di necar boxaPCTi&P2007/056342

(E18) 8

6- (4-cyanophenyl ) - N, 2-di met hyl - N- (4-{[ (3S) - 3-net hyl - 1-

pi perazi nyl] nethyl }phenyl)-3- pyridi necarboxam de

(E19) WD 2008/ 000729 PCT/ EP2007/056342 10

repregents loptioraiin esubstjtated | phenpie oh pirdy, ( the{ [(giBSpziByljreethylene-A-

oY i nyl 4 j
N(ROR BPE LI DY T gL PRERAR.SF chare st pies agross
rihy B5- (4- f | uor ophenyl ) - N, 2-
di met hyl - 3- pyri di necar boxam de (E21) 5
2-[ (4-fluorophenyl)oxy]-Nnethyl-N(4-{[(3S)-3-nethyl -
lrlcepalpeofamenyd)mpmddylc}fpfmemylla) O rdependent (ER2) the nature of the

sPbdifhi .»raﬁ tfhs X5idh BEHRZ L bh TR YRS an
uoro %ﬁl- et H L{% % % necar boxam ‘éﬂ

’(Ezegi therefore compounds of formula (I) may eX|st as stereoisomers. The

bl S 4gbeneny ) bR ke 4 Bt Vb
cemp(al_dndsl ab farmulanylb ?;mh;qmg\LenamtloyrherN diastefeoB®)neds raat hiylxtures
oo BFF0H MBS e BRI RIS oy senped
rdsolyedpaneafromythg othieh bl jopheanfibhal enethodsier ém2giyerl somer may be

?ta&r{eﬁ f Bu%%tﬂﬁtﬁél ) %\E}ellagelﬁ&l' Ve e presalhkng értc{, [gelﬁﬁi)e'séé nﬂde}&red

erazin
C@Eﬁ@’l)ln@-qféfmfnhulm(lbwhewﬂ R: N’\le& are both methyl are those wherein the

pﬁ%?#]'rel} (#é Eérb&%gf&e?’fhgegﬂyés J:o %ﬂé\%' B{%@ d compounds of

hecar xam de
fareruta ) wberepfmwa)R meRhisl mathyUand (8 thes-isnbydrpperi are those

ng%eiﬁﬁ f Zﬂ &}f'la;l thL%BH ﬁ%g‘;e § cor?f%uratlon

necar oxam
6- (4-fluorophenyl)-N, 2-di nethyl -N-(4-{[(3R) -3-nethyl -1

C@é@f&f%& Eé{#n&odﬁ% rPﬁél’(—:}lrp Eéarpé(iigt'iﬁ Varﬂ%rsi tgﬁteﬁ%ﬁé Fb?l’f'@ rQng & is to be

uBdérstoiod tlnat dpehipmgntipn naempagsenall audh tagtRmesc fasmisy | - 1- pi p
erazinyl] nmethyl}phenyl)-3- pyridi necarboxam de (E31)
25

Suiitatple gompotndsetf the inventian arg: 3S) - 3- net hyl - 1- pi per azi nyl ]
rret hyl } phenyl ) - 3- bi phenyl car boxam de (E32)

-fluoro-N-nethyl -N-(4-{[(3S)-3-nethyl-1

&(@rfpxermvtlenw NrreathytN-f#ae(3y)-B- rueth!dﬂpmeergamoﬂ}rmthﬂ}nhéeyl) -3-

729 PCT/ EP2007/ 056342 11

p&ﬁ%@&ﬁ uor opcﬁg%q?) N- net hyl - N-[ 4- ( 1- pi per azi nyl net hyl )

phenyl ] -3- pyridi necar boxam de (E34)
o ﬁ?osééfgéi*&ﬁ&{“vf%%tﬂfﬂ LHENT) et brZR e Bmteh->
pyEdiBgcagboxamide (E2)

6-[ (2-fluorophenyl)oxy]-N-methyl - N-(4-{[(3S)-3-nethyl -

1- pi perazi nyl ] met hyl } phenyl ) -3- pyridi necar boxam de
1¢@3Biprophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyt)-4-

piperidinecarboxamide (E3)
6-(4-fluorophenyl)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-3-
pyridinecarboxamide (E4)

6-(4-fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-3-
pyridinecarboxamide (ES5)
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wo2¢oR/0e7anophenyl ) - N, 2- di et hyl

6- (3-fluorophenyl)-N, 2-di net hyl - N-[ 4- (1- pi per azi nyl net
hyl ) phenyl ] -3- pyridi necar boxam de (E37)
-N-(4-{[ (3S) - 3- PEL/RY2001056342
pi perazi nyl ] met hyl } phenyl )-8- 10 pyri di necar boxam de
~ (E38)
6-[ 2- (am nocar bonyl ) phenyl ] -N, 2-di net hyl - N- (4-{[(3S)-3
- met hyl -
/‘bmﬁwhﬂr(ﬁﬂ@m mt%h@m’hﬂ?mﬁﬁ]?ﬁtt}y??gg;ya?@mﬂondin@g)
met hy met hy pi pe
?E’:‘éﬁ@%%ﬁe enyl )-3- pyridinecar boxam de (E40) 15
6- (3-fl uorophenyl ) - N net hyl - N- (3- et hyl - 4-{[ (3S) - 3- net
4h§}l||orql\l-methyl N-(4- {[(3S) 3-methyl-1- plperazmyl]methyl}phenyl) -4-
| } phenyl) - 3- pyri di necar boxam de (E41)
b@h%@&l%g%ﬁgﬁy - N- et hyI N-(4-{[(3S)-3-nethyl-1-pipe
razi nyl ] nethyl }phgxe/ {E pyri di necar boxamn de (E42
bg4ffugraphamalireteiny)-Oix@{l h%fne}mwﬂhmperﬁqums)eﬂyi}nb@wyr3 1
pe/@dlﬁé‘éaﬂ?dxﬁmdé@tewl }phenyl)- 20 3-pyridi necar boxam de
3)

1r{93 5|u<gog@nyq)%pwﬂ Sﬂe)hYI\th(X idspiberazinyl]methyl } phe

E&}% yf“l u%%henggqa%ggmﬁcﬁe@t héﬁﬁjﬁ-m {[(3S)-3-net hyl -

i perazi nyl ] neth yri di necar boxani de

1([§g org@enyxrlnethyl] I\)/ methyl N (4 {[(3S) 3D methyl-1-
p%ei'a(zﬁ'rﬂ]lﬁéﬂf pmwmﬂfsyrmd\écamohaﬂnrd&(é% [(3S)-3-nethyl -

pi per azi nyl ] net hyl } phenyl ) -2- pyri di necar boxam de

TR rpRhsrY A TE - IR ety piBpZmime Rty e

piperidin@cdrbdxdntig Eaaenyl ) oxy] - N-
nmet hyl - 3- pyri di necar boxam de (E47) WO 2008/ 000729

@mfwf’&yx%rﬁ(s%ﬁﬁ% ?ﬂ%%&yﬂwtwwn{ypﬁéjp'%ﬂmyﬂ;?r .

pymln@damxamlddmulayl } phenyl ) - 2-pyri di necar boxam de
(E48)

oS R PR RSSO eibe e Aot D

plyidifgcatboxamide (E13)
1-[1(3, 4-difluorophenyl)nethyl]-Nnmethyl-N(4-{[(3S)-3-

t4 h . y
R B e M S OB B e car boxa de
p{HesRinylImethyl}phenyl)-3-pyridinecarboxamide (E14)
1-[(4-fl uorophenyl)net hyl]-Nnethyl - N-(4-{[(38)-3- nmet h

<34 d'f'”°r°‘§'l"]”¥%{*iﬁ2 fj?“%rgml/\{ 34 {%38? %g}elt i necar boxani de
p(rﬁsaz)nyl]methyl}phenyl) -3- pyrldlnecarboxamlde (E15)
N-(3-fluoro-4-{[(3S)-3-nethyl-1-pi perazi nyl ] net hyl } phe

63%&'@ ﬁup@é pr fﬂ@E@?Wf &L(%éé ~3mgtpyi1-piperazinymethylipheny-3-

pwaeecfartmmtmdf- E16BS) - 3- net hyl -1

- pi perazi nyl ] net hyl } phenyl ) - 6- [(4 fl uorophenyl ) oxy] - N
4T Mma‘aeﬁg'%%e]nn?ﬁ&h?%m[%ﬁet PoTYN (4-{[(39) - 3- met hy
pppelazmyl]methy }phenyl) enzamlde (E17)

p| perazi nyl ] met hyl } phenyl ) - 4- pi peri di necar boxam de
)anoéh'ényl) N,2- dlmethyl N (4 -{[(3S)-3-methyl-1- plperazm(ygmethgl}phenyl) -3-

1 c& cyanophenyl yl T-N-met hyl -
Py 'n?ﬁayl’)t@.qxaEl'qﬁay(l'f]\4 thyI }phenyl ) - 4 pi peri di necar boxani de
(E55)

66(4(&aﬁépmhyxprv@crlrbetﬁw NAHRESY3-aietii-) -phdetakiryi] 3 By} Bhargt)-3-
pM¥‘EJ@?°§£‘?WF‘J"?‘?e‘FH§) } phenyl ) - 3- pyri di necar boxani de ( E56)
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N- et hyl - 6- (3-fl uorophenyl)-N-(4-{[(3S)-3-nmethyl-1
- pi perazi nyl ] net hyl } phenyl )-3- 20 pyri di necar boxam de

W@ EHZ)00729 PCT/EP2007/056342

6- (3-fluorophenyl)-N-[2-(mabhyl oxy)ethyl]-N(4-{[(3S)-

3-met hyl - 1-

pi per azi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de ( E58)

6-[ (4-fl uorophenyl)oxy] - N-met hyl - N- (3- net hyl - 4-{[ (3S) -
49 (4fiuonghenyl)oxy]-N-methyl-N-(4-{[(3S)-3- methyl -1-

p?gpﬁf@ﬁh@%lyi}ﬁ?etnwwn%ﬁ%l ()Eﬁf pyri di necar boxani de (E59)

6- ( 3- quoTanghen - N- net hy cfg 3- et hyl - 1- |p
Aé@a&(ﬂR;ﬁS]) dignethyp1 mnar@wmmweﬂwl}pbgnw) -theltuarenhean-

ﬁ@”‘f”ﬂgpg Garboxgm 3%(/'?21& met hyl - N- (5-{ [ (3S) - 3- net hyl -
per azi nyl eret h

|
2;194-{) ugresfieny Xy Nrwt?’/tléd%r(%ﬂ%déetbﬂm) WD 2008/ 000729

gﬂﬁﬁﬁgg{l}lopheggﬁ oxwdel\s-EZZ}h | -N-(4-{[(3S)-3-met hyl -

1 i perazi nyl] nethyl heny ri di necar boxam de
@6{% B5S) 3,5- glmethyl 1 p¥pe}raF)Z|nyl]me)thyl}pher)r¥yl) 6-(4-fluorophenyl)-N-

n%rﬁﬁtifdyHth@céb&aﬁ%é ﬁ!?@?' )-N-nethyl -N-(4-{[(3S)-3-neth

p| per a2| nyI ] met hyl } phenyl ) - 3-pyridi necar boxam de

4d@’@-&ﬁW¥')WWtrﬂ§;hy|W (‘h{[@[s()@S)‘etﬁylnkt hyl - 1- pi per azi ny

b de” (E64
P e i ol - 5.yl ) -\ (4- [ (35)

th )b d E65

koo B RS b AR { (3 - 5. mot hyl - 1

prp@rmfquewl}bmbyér}zghﬁj@y(lms 10 pyridi necar boxam de
E66) N-met hyl -N-(4-{[(3S)-3-net hyl - 1- pi perazi nyl ]

33@3{ {‘%’q SR rﬁe‘;lhﬁ 'yf 38 RNdihgia-

p@eidz&yf]*nemywmwbémm]dd‘fmi hyl' - N-(4-{[(39)-3-nethyl -
1 -piperazinyl]nethyl}phenyl)-2- pyridi necarboxam de

6-(4 f
el igdaere oo st (oSS mstyit: o
pipepsezirg/fjme iy} phesniyij43} mnidimegEarb8xapyide QENecar boxarri de (E69)
6-[ (4-fl uorophenyl)oxy]-Nnethyl -N-(6-{[(3S)-3-net hyl -

2&;@%&%@?@”@4&14&%{%’6 %I é&g %[&383 n31 rggthe/E%-BSperazinyI]methyl}phenyl)-5;
pyritigirecarborgrhidayE38)N- net hyl - N- (4- {[ (3S) - 3-nmet hyl -1

- pi perazi nyl ] net hyl } phenyl )-2- 20 pyri di necar boxam de
2 ey A O RS ST SR I P e
pvarzudmek:?mvexarrprnp;ﬁmyl )-2- pyridinecarboxani de (E72)

N- et hyl - 5-[ 3- ( met hyl oxy) phenyl ] - N-(4-{[ (3S) - 3- net hyl -
al(égi BFJEgéﬁWN]z -dTREYI-ARASIBR)N3-me R IpiHeRasRA| RRURTbIERY)-3-

pwmqayboxgnﬂdﬁ(ﬁiﬁ@i hyl oxy) phenyl ] - N- (4-{[ (3S)-3-net hyl -
1- p| perazi nyl ] met hyl } phenyl )- 2-pyri di necarboxam de

6( rophenyl N-meth -N-(4- 3R 3 meth I-1-piperazinyllmethyl}phenyl)-3-
5( I fI|r>uoryo) 1 ( {[( ) 34/1 {pr )é] ¥1}p yl)-

2% l@e-_qaatquﬁmlqe yl }phenyl ) 2 pyr i d| necar boxam de
(E75) WD 2008/ 000729 PCT/ EP2007/ 056342 14

4'-fluoro-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-3-
biphenylcarboxamide (E32)

4'fluoro-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-2-
biphenylcarboxamide (E33)
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6- (4-fl uorophenyl)-Nnmethyl -N-(6-{[(3S)-3-nmethyl-1-pip
erazi nyl ] met hyl } - 3-pyridinyl)-3- pyridinecarboxam de
W@ E08)00729 PCT/EP2007/056342

6-[ (4-fluorophenyl)oxy] - N-met hyl - N- (4- net hyl - 5-{[ (3S) -

3-met hyl - 1- pi per azi nyl ] met hyl } -
2-pyridinyl)-3-pyridinecarboxam de (E77) 5

N, 2' - di et hyl - N-(4 {[(3S)-3-net hyl - 1- pi perazi nyl ] met hy
6Hﬁﬁluerophynﬁ);m-'mejm;bw-ﬁ%1 tpipegazinymbiybphenyl]-BE7 8)

p?r'ééé'ééklo@%d%ﬁ\w@xj ) oxy] - N-[ 2- (et hyl oxy) et hyl ] - N- (4-{[

erazi nyl th henyl ) - 3- pyri di necar boxam de (E79
oh! y & ) - 3-py (E79)
fty.lqutmnm axyl- p)/ rainylgV- ﬁ%{[@ﬂ)-simethyl -1-piperazinyl]methyl}phenyl)-3-
é"@% | } phenyl ) -6-[ (4-fl uorophenyl)oxy]-N
m"?&{aﬂﬂxg?ﬂd g?lnecar boxam de (E80) N, 2'-d
i met hyl - N-( [ 3S)-3-nmeth erazinyl ] rrethx i
e5(3 Divapheby - Hmeih g GaliASi ArhetByk EBiep azhyimethylaneny)-3
pwmg%ox%we @éﬁS) 3- net hyl - 1- pi per azi nyl ] net hyl } phe
(2 pyrl di nyI ) benzam de (E82) 15
J - pi per azi nyI]] nmet hyl } phe
Gdy?rfbtlompbgnylw& w@wwﬂs bbw?arrﬁzw\é'"(eéwp en

pOtidTRé dYboxdimids (EREBS) - 3- net hyl - 1- pi per azi nyl ]
met hyl } phenyl )-4-(1 H pyrazol - 1- yI ) benzam de (E84)
N- net h§/

6rérayan %W@W§’M2{ &,ﬁeﬁzymp(ﬁ{ug% 3 nlgtrfyl sy Tnethyliphenyl)-3-

ﬁh@(@m e (E85)
pﬁyﬂgﬁﬁl N- (4- {[(gS)(S nmet hyl - 1

i nyl t hyl } ph 1)-4-{[4-
e BB GsBhR PR R meige ™ £so)
pipeldeiyrranipraty))-3pyrinegarobkdridé (£3E)) - 3- met hyl -1
- pi perazinyl| nethyl}phenyl)-2- pyridi necarboxam de

87) 2 . .
ey oRher YRS YNGR Rethy- PPy meyjRnenyis?,
pyridinédrytbdxamtide/(E4phenyl ) - 2- pyri di necar boxam de ( E88)
N-net hyl - N-(4-{[(3S)-3-nethyl -1

oG E AP HEATERR BB s G

pifefaZuiR6 @y poayD-3- aﬁldmenmbbycimlule (B4D[ (3S)-3-nethyl -1
- pi perazi nyl ] net hyl } phenyl ) -4-(2- pyrazi nyl)benzam de

%&?&P?%hoe%le) h}ll -N- (?Té[&s);l rﬁgt{mgl ¥ Flpggzmgl]metthxlgﬁhefy%3
pzygg;ewqundw(amz pyridinyl)-2- pyridinecarboxam de

SRS Rl o
¥ E@@)necarboxamlde (E43)
2-[(3-fl uorophenyl ) oxy] - N- et hyl - N- (4-{[ (3S) - 3- net hyl -

A BRI R e el L g oni

el One enbodi nEN he i'nvention is
rgetpylB-pyridinesphexamiie GA4N- net hyl - N- (4- {[ (3S) - 3-
net hyl - 1- pi per azi nyl ] net hyl } phenyl ) - 3- pyri di necar boxam

i - B RPperY {1y sheAyl)-2-
e N T e TR er I e (o2
pyridinecarboxamide (E45)

5-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl|methyl}phenyl)-2-
pyridinecarboxamide (E46)

N-(2-fluoro-4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-6-[(4-fluorophenyl)oxy]-N-
methyl-3-pyridinecarboxamide (E47)
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{[(3S)-3-net hyl -1-pi perazi nyl ] met hyl } phenyl ) - 3-pyridin
ecar boxam de fumarate salt. One enbodi nent of the

WO poosbi7en i S PCT/EP2007/056342
6-[ (4-fl uorophenyl)oxy] - N-met hyl - N- (4- et hyl - 5-
{[(3S)-3-nethyl -1-pi perazi nyl ] methyl }-2-pyridinyl)-3-p
yridi necarboxam de or a salt 20 thereof. Included
within the scope of the "conpounds of the invention”

Sd(3ecyanbphealyexy]-donethyleN-(4-{(B&}ramethyl- t-piperazinyimethyliphenyl)-
2 iMiﬂB&é?H&anﬁ&é’?%?s’ radi ol abel | ed derivati ves,

er eol soners nd’optical isonmers of the conpounds of
formula (1). 25 The conpounds of formula (1) can form

Sd d-ftrosenhienyligmigelt V-netmé-Ne@f{{(3B)-3wmeathyie  appr eci at ed

; ' Bl Ll t he conpounds of
p#rgfé%r{ygh? Wﬁgmégﬁpg%‘@'gmgﬁﬂpﬁxaﬁﬂ‘% ?%?I‘)I y accept abl e.
Sui t abl e pharmaceutically acceptable salts will be

1alep%rﬂi_élH@wp_beMm‘;@yﬂw-meéw_l-Nth{ﬁ%S)a%neém&1f ncl ude those
p%%?‘é%fd ﬁl@tH&/ﬁph]enyﬁn%i&ridﬁ@carboﬁ&nﬂig?E50)66’ 1-19, such

s acl'd addrtion'salts formed wth i norganic acids

e.g. hydrochloric, hydrobromc, sulfuric, nitric or
1difolysrenneaylpetbyll-be By ittt (350i3dgelYlyl-  succi ni c,
plRFZrfyImR i bitenyf) 408pé ridineehiboksmide RESRY | ¢, benzoi c,
p-tol uenesul'fonic, nethanesul fonic or

napht hal enesul foni ¢ acid. Certain of the conpounds of
N-Grierat W Dot BEbYb TR erazt)yEms Bl PRy h22(3-fuerqpnenyhs(-

medfyP3asridinasitbbladiids @2 Wi th one or nore equival ents
of the acid. The present invention includes wthin

1S SCO |, possj bl e stoichi tric.an

N TR e - Prierazm e Teterb s tuarophspa-v

methyl 308y riginbébbheiiedfESBRY be prepared in crystalline
non-crystalline form and, if crystalline, my

or
1ihkpaaRra PRe P EE R ERGDRFBRIIC nydr atesor
pipetazityimethy|}phdnlyl)dspiperainecarbdzamide {B54)i ng vari abl e

anmounts of water and/or solvent. 10 Salts and sol vat es

Vi non- ' I counter-ions or
S A R S e
pipeeszinyt] methyBphdngh-4-piperidinegatbosamide(ES%)se as
internmedi ates in the preparation of other conpounds of

fQr, _Aand j Dhaj ! _y_ acceptabl e
o ”s%°%i‘é’k&?d@?ﬁ%eﬂ§)|'§"§/¥')o&ﬁg e R ()
pipgyaziny e thylplengl)Sepyaidinecartioxagaide fE56)used herein, a
"prodrug" of a conpound of formula (1) is a functional

o DS L tion
e Bl n e N GRS PimetA S B RAMIBERV BRI}
pyadingdasbqxamide(EGY 0. Admi ni stration of a conpound of
formula (1) as a prodrug nay enable the skilled

it 2 iyig. (a) nodify
OB e R N o R, Vo ()
pinscadnylmethyBiehey|)Srpysidingearpexargge {ER8) conpound in
vivo; (c) nodify the transportation or distribution of

6t[Fﬂ&5?86}%Wméy]lN-rﬁétHQ;N-(sihemyﬂhf{n(sS)tBim‘éMyu!PJ' lity of
the co a e

i conpound i'n vivo; and ) overcone a side effect
piperarinymetyiipheny 3P yeid s crreexasdde &)t he conpound.
Typical .functional derivatives used to prepare
BRBARIbHGRehIENUEERNYIPE (S {[(B8S-B anethy 1 -fi peraginyipeatig}-2-padidinyl)-3-
are chem cal | E%ﬁ or enzymatically cleaved in vivo.
pSﬁ‘?fﬂe‘i%tiﬂxPl'E%é(i 5, which include the preparation of

phosphat es, am des, esters, thioesters, carbonates,
6 (il s SHump) 6§ 1-NanethylaV-( 5-{ (BOM3-methylt Bipiperaginy il hettlyl}-0-
ptyﬁtﬁnﬁ)r-g-'pyridinecarboxamide (E61)
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The invention also includes isotopically-I|abeled
conpounds, which are identical to 30 those descri bed
whesosiom72but for the fact that one or nore at OPET/APB07/056342
repl aced by an atom having3an atom c nmass or nmass
nunber different fromthe atomi c nmass or nmass nunber
usual ly found in nature. Exanples of isotopes that can
be incorporated into conpounds of the invention
Gf[f‘ﬂeﬂlU.Qﬂ@phesldquyhé/-rnﬂthﬂ%f%@(éﬁ)%emetbyjfﬂ,-pipel‘azioghrnethyl}phenyl)-z-
Qsn fluorine, iodine, and chl ori ne,
pgm'%%géb"f e h(%% 14C, 18F, 123, and 35 1251. Conpounds
of the invention that contain the aforementioned
61(4-diueigetpinatdioy!)-Nonetbyl-N-Fof 35¢S-rogthyt neiperazioyimethy}phenyl)-

Wit i : t he present invention. WO
3 dd@'?%%%@%ﬁﬁ%%‘éioow 056342 17 |sotopical | y-1 abel ed
onpounds of the present invention, for exanple those
6r(ﬁtﬂ§0r°m¢@ﬁ) N@tﬁ%@r@tﬁ%%k@ﬂﬁﬁ@ﬁ%waa@ylmthw}mnew&
mﬁ’éo'é%ﬁéﬁ%e @p#) useful in drug and/or substrate

i ssue strlbutlon assays Tritiated, i.e., 3H and
carbon-14, i. i sot opes are gartl cuI arly
Nomethwi-4 é?jmetiwl ﬂRé‘n <an€@§@| Svl)- bHépiHB%t

p&‘)@f’é?zﬁ{yﬂﬁb HIXI hen%tgéréaﬁ\mé (£B5) i sotopes are particularly

usef ul (positron emn ssion tonography), and

1251 |sotopes are particularly useful in SPECT q
NoptBYlhl(dRurephanyberdt @r{l(38h3- m%drpa%%'ny'latqthx}%wm) -3-

plidiRscalbxafi@ (86) Furt her, substit ut| on Wi th heavier
I sotopes such as deuterium i.e can afford

nepeib - B ey Sé?r”%%&ﬁrap{s‘iﬁtmﬁ%éérn%“dmﬂ%v =3
pzﬁdirﬁedaﬂf&aﬁider(EGW)?ed dos age 10 r eqw renments and,
ence, may be preferred in sone circunstances.

egbbierpryiout Bt Bl G RE g rdanpleeBufieen 2
peliidisdcasainivet (868)Schenmes and/ or in the Exanpl es bel ow,
t hen substituting a readily available i sotopically

I L. t.f = | abel ed
Ao IR By PelS AU ERelY et on
pmecaardlﬂmemypplwgt)@- yhdmetétbomna@a(&ﬁg)on of a conpound
of formula (1) H ,Z NB ANO (lI) 20 as

oI %éh%“%&xf&n"‘?etﬁ?"* & @@%2 ety P fephiemy g

pixidRayl)- prmﬁheddrb@xamldle)(EYO)

5-(4-fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylmethyl}phenyl)-2-
pyridinecarboxamide (E71)

5-(3-cyanophenyl)-N-methyi-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-2-
pyridinecarboxamide (E72)

N-methyl-5-[3-(methyloxy)phenyl]-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-
2-pyridinecarboxamide (E73)

N-methyl-5-[4-(methyloxy)phenyl]-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-
2-pyridinecarboxamide (E74)

5-(3-fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-2-
pyridinecarboxamide (E75)
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WO 2008/ 000729 PCT/ EP2007/ 056342 18 wherein Rl, R2, A
and R4 are as defined above and Qis hydrogen or a
wauiosam7e9 nitrogen protecting group such as PCT/EP2007/056342
tert-butyl oxycarbonyl (Bochs4or benzyl oxycarbonyl
(Cbz), and a compound of formula R3-Y-B-C(=0O-L'
wherein R3, B and Y are as defined above and L' is a
| eavi ng group such as hal ogen, al kanoyl oxy or
64 difluoropheny)); N-Bnalisyl-M(6e(H(38)-8inetby! Jepiparbriayfnasthyl}e-pyridinyl)-3-

&,@J,ﬁgacfa} L a(g7 de bond. For exanple, where L'
epresen oge the reaction may be carried out

using a SUI tabl e base such as triet hyl am ne in an

6t dfefiuoreptiendinxyk iahethy-Nt 4 tethy bl 3B remeihyt 1 -plperazirytleethyl}-

or nore of the follown
2%8@(&:9?'2%?%8'%%?&%0nveﬁ%ﬁﬁg one corrpound of for rrulg
(1) into another conﬁound of formula (1); b) Renoving
Nagivdimetbyld¥-(4-i@SoBaugthylch-pipeieainyifmethylinhean)-8.4'-bipyridine-6-

jalnk-1 gygal |y acceptable salt or solvate of the
Ccorrp%ﬁi‘ra]gl{sog)for med. 15 Alternatively, a conpound of

formula (1) as defined above or a salt thereof, may be

6rl4ctirerheny)exyhNdedmsthixorthylmhid-E@S)-3unatbyidy a

b h
e B R il e Pt %I‘bm’ﬁe?ée%“ "B and v

are defined above in the presence of a suitable
I\(:@cﬁj]lqrg-é {{(ggbgmet@(r@rpl@g{aqs{pwmejwl}phenyl) -6- [(4-f|uorophenyl)oxy] N-
n{&tﬁw@,t@hsmé&sém%é ighe (DCO),

benzyl - M cycl ohexyl carbodi i m de resin or 1-(3-

A@ﬁ%&%v@@"@ﬁf’aﬁi@a PHoGEBb O P R IRSEp U RACE Y &

catdoRénidei(B8f suitabl e sol vent such as dichl oronet hane,
di nmet hyl f ormam de or m xtures thereof. 25 And

'6‘|e h@ﬁ}’ g{ﬂ(@g ﬁy” %ﬁ&?ﬁ\xgp%%gl)or m)rﬁl&yls)t:fenzamlde

(E8mymul a (1) into anot her conpound of forrmula (1); Db)
Rermvi ng any protecting group; c) Form ng a suitable

BRBBEAG T e BBl BT BhAET ) where A

pyﬂrprdegt&)hér&amdb,(ﬁephenyl ene group may be prepared by
reacti on of a conpound of forrmula (I111) WO 2008/ 000729

NP ORGSR i aBebiel ety g burazpth-
yhegnzesi® (E84pt i onal substitution in the phenyl ene
noi ety as defined for A above and Qis hydrogen or a

PR %@8%’*%‘“9{5?13[9%‘5@&“9%‘2&%3@&2@@}"°f )

pwldltnecarboxamlde (E85)

N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)-4-{[4-
(trifluoromethyl)phenyl]carbonyl}benzamide (E86)

5-(4-cyanophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-2-
pyridinecarboxamide (E87)

6-(4-fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-2-
pyridinecarboxamide (E88)

N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-4-(6-methyi-3-
pyridinyl)benzamide (E89)
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an appropri ate al dehyde, ketone or enol ether to

provide R4, using conditions suitable for a reductive
wapiosavizen; for exanple in the presence of a sPCT/AP1087/056342

reduci ng agent such as sodsum borohydride and in a

sui tabl e sol vent such as nmethanol and optionally in

the presence of a suitable base such as sodi um

nmet hoxi de. 10 Conpounds of formula (I11) may be
Npmei@aH&dW@S)éameimm-oipeeaztrwﬂrpetmmbrmhyibér(au| a (1V) RN

azm @b Ql?,}{,dlgﬁz (1V) 15 wherein Rl, R2, R7 and Q
i ne ove, using conditions SU|tabIe for a

reductlon, for exanple when Qis Boc, hydrogenation in
6t frdupoRBERN-otetty A5t (B3 mesiykypsraz oIesinyiod Py 2-

gﬁqﬁé}gfmgh,%r(g )atl num on charcoal, in a suitable
0

vent such ‘as net hanol and opti onaIIy in the
presence of a suitabl e base such as potassium

6r(§d'#@6@PB@n)tb)rNﬂqt@ﬂ'ﬁ§745a{ffrﬁﬁb3 gt ripgroainyImgial-2opyridinyl)-2-
mn&;arg%m,ger@ggp reduction may be carried out using

sul tabl e net al redu0|ng agent such as iron powder,
t he presenc | e proton source such as

23[(%1{'549@%86»&'0%] Ué“%iﬁﬂ N'(%{[@S%'érm%im"e sol vent such as
p@ m Pgmiyl)bépga%m%@gpng PCT/ EP2007/ 056342 20
npounds O

formula (I1V) may be prepared by reaction
of a conpound of formula (V) HR7 O N2 5 wherein
aﬁasé@stﬁgre@ﬁfl ned above, with a conpound of formula
(vl), RN N I H(VI) wherein R, R2 and Q
are as deflned above, using reaction conditions

Clél drtdfiné it lof the IRVRAHGH is\ee[(amjcsrabnecam)oiwlw-mémsrpmugm& -3-
t he presence of a reducin ggent such 'as sodium 1

methyl ao%e%msﬁmeéwﬁmw& ¥ Hyr IneGamoKeraide oF asatt theredf- as

d| chl or onet hane or 1, 2- d| chl oroet hane. Alternatively

ounds of forrrul a (1V), may be prepared_by reaction
AdertheresrRaskTRnt obheraehtisrhis G4 fuarbpiienyoxyl-Rimethyi-N-4

{[(3S)-3-methyl-1-piperazinyl]methyi}phenyl)-3-pyridinecarboxamide fumarate sait.

One embodiment of the invention is 6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-methyi-5-
{[(3S)-3-methyl-1-piperazinyllmethyl}-2-pyridinyl)-3-pyridinecarboxamide or a salt
thereof.

Included within the scope of the “compounds of the invention” are all salts, solvates,
hydrates, complexes, polymorphs, prodrugs, radiolabelled derivatives, stereoisomers
and optical isomers of the compounds of formula (1).

The compounds of formula (I) can form acid addition salts thereof. It will be
appreciated that for use in medicine the salts of the compounds of formula (I) should
be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be
apparent to those skilled in the art and include those described in J. Pharm. Sci.,
1977, 66, 1-19, such as acid addition salts formed with inorganic acids e.g.
hydrochloric, hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids e.g.
succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic,
methanesulfonic or naphthalenesulfonic acid. Certain of the compounds of formula
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NO2 15 (VIl1) wherein R7 is as defined above and L2
represents a | eaving group such as hal ogen,

wa@bdoglosarkd onyl oxy or aryl sul fonyl oxy, with a cpopapd7/056342

of formula (VI) as definedisabove, using conditions
suitable for an al kyl ation reaction, for exanple use

of an 20 appropriate solvent such as

N, N-di net hyl f ormam de and a suitabl e base such as

(THmal doren a%ié edditmaitsiits ape dr onareleguipalents of the acud The present

iy QG ifbibdy Wﬁ"lté%%ﬁe gﬁ Bg?sYbl%’Etoﬂ'{hMtﬁ atly no ‘Eﬁ%‘?‘netnc

Srmiar to those deseri Iterature see

fasganpl e WO 03/ 053972, 25 WD 03/037898. WD 2008/ 000729
PCT/ EP2007/ 056342 21 Conpounds of formula

R3-Y-B-C(=0O -L' as defined above nmay be prepared from
Tbe rpoowadrdsodf foomutal () #Bl 3alB- t0ere0) @M ey preparedi inrcrystalline or

. . : . . .
oBRSORBRLIATH b F USRIl B Bl 5 o
inveetianmiealudes within its sngrle stolchiomedric bydrateal orl sabvatesr aslevell as

Hp&*@s%ﬁ%ﬂ@a‘ﬁab@%dﬁ@ & vt an%loq's%{em yl T or mam de.

erna process preparation of conmpounds of
formula (1) conprises reaction of a conmpound of

o0t 1H00" e oo Bl hgmigoelyfol iodpugbie telhterions or
amwéectaﬁ@vms aepwiskinrihe seopecafvthagoresant inyestinm quexample, for
I .
39 op il HARGPRLIN RS BifATRYRd v
phivowaseutinallacoepiablessaliss hydr ogen, a netal residue
(e.g. alkali nmetal salt, trialkylstannyl) or a boronic

acid, optionally in the 15 presence of a suitable base
Addisanally, thet earapaunds of fermadae (1) owyi keradministerad eas produligam As
ugé’c{ R@r@ﬁt " r%@tqf blg} QX&E{)&E“dOJf f%ﬁﬂlﬁé m/g%rfhﬁ‘cﬁloﬁﬁldderivatfve of the

opt I onal y usi g a sul ransition netal catalyst
cgrylnoumh whi¢h, aspgral ddminighaticne tait @/ mtmp eveipally (ibgrates the

CGRF dj@#fgrrgul (ﬁ it @hBaWnWEfrg’uoﬁ & | 3 L?J&@n& fgf%a (1) as a

|s (triphe osph |ne
ptﬂﬁ’élige@ﬁv @nalaipﬁheoﬁ@ qd;/ar&anrtgndﬁg)n@mr nagte ob thenfoliawing: (ahemodify

t@&é&%}ﬂ’bﬂ%@ﬁﬁ]m&%@ﬂhdqﬁvwf {JH% i g???fﬁ?&?%i‘??& Rdtion of the
compound in vivo; (¢) modify the transportation or distribution of the compound in
vivo; (d) modify the solubility of the compound in vivo; and (e) overcome a side effect
or other difficulty encountered with the compound. Typical .functional derivatives
used to prepare prodrugs include modifications of the compound that are chemically
or enzymatically cleaved in vivo. Such modifications, which include the preparation of
phosphates, amides, esters, thioesters, carbonates, and carbamates, are well known

to those skilled in the art.

The invention also includes isotopically-labeled compounds, which are identical to
those described herein, but for the fact that one or more atoms are replaced by an
atom having an atomic mass or mass number different from the atomic mass or
mass number usually found in nature. Examples of isotopes that can be incorporated
into compounds of the invention include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorous, fluorine, iodine, and chlorine, such as *H, 'C, “*C, "°F, '®| and
125 Compounds of the invention that contain the aforementioned isotopes and/or
other isotopes of other atoms are within the scope of the present invention.



b) Renovi ng any protecting group; 25 c) Formng a
sui tabl e pharmaceutically acceptable salt or sol vate
wo@boosleo72eonpound so forned. Conpounds of for nBCBHEP2007/056342
(M 1I1) may be prepared by neaction of conpounds of
formula (I1) as defined above with a conpound of
formula L3-B-C(=0O)-L"' or L3-B-C(=0) -0OH WO 2008/ 000729
PCT/ EP2007/ 056342 22 wherein L', L3 and B are as
|spéanicadytabistedecompolinds ofdhenprésentiindention, fordixemplerthbssyiotes
t 1 [ r
e R T R S LR
su!@%rcate nsue distribuitiorpasaayls. diritiatednig. 2H, wng carbooléﬂx lrﬁed C
1
Q%\égv\# éée}'ltlﬁjl gf‘éggdg; Ineé(?égg)(f) 8felp§aalo%aﬁgde{élc{§5|ﬁ&y C
5 agg famt@pq;?rare@ettnpuigrlsgumﬂw s BER (pesiteareeryission oruegiaphy), and
128 I t
cRobysoitS pRHLER fotlin SRE O (KGR RAL A computerized
teraegsaphy ) raliset! Qpralcmnwum chrtber Bobstitutian wtk)heawer isotopes
vail ahl
ST 8 G ol ol BB AR ARl 8 T slfing from
gfeatertrhrialoalicstabdity for ekample dfcreaselddr yivo balitifedoriredusad dosage

e 0
10 n A Vgﬁ%g% a&§ lzennc% @ﬁgéé‘g@f&rqé“h @ne%ﬁrﬂstﬁ‘neﬁﬁ. el!?foépzally
labeted commndscbfélpﬁ @vertion cgn genagelly BRrepaIRddlytcartiagioutthe
I 1)
PRGOS dielosl FRAE 3phdHies i IR AL e RN o
substityiing @y’eeﬁu agalda!pba isetapicpltyi lahried feagemiden a pereisotop@ally
I%Je%d%éé | group or an optionally substituted
, 6-pyridyl group conprises reaction of a conpound of
15 formul a (VI) as defined above wth a conmpound of
@) ) n d
& Jhber Gpbestoinit ifhehion Blovidel) 2 86T B8 ppHardlich of o
cmagtmd Q/féommia@)m nation as described above. Conpounds
of formula (X) wherein Ayrepresents an optionally
substituted 1, 4- phepyl e,@e gzouUp Orgsan optionally
substituted 2,5-pyri dy¥ grelp, anﬂ’ﬁ% is as defined
above may be prepared actionlof a compound of
formula (XI'): WD 2008/ 009729 PCT/ EPR007/ 056342 23 O
H

()

20 as defined above or a salt thereof, which process comprises reacting of a compound

of formula (Il)
1 ? 2
R\{[Nj/R
N

joF

!
R4

(I
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wa@ nlstpdi7ae ed 2, 5- pyri dyl

A L3 (XI) wherein A represents an optionally
substituted 1, 4-phenyl ene group or an optionally
group and L3 is as dePCT&B2007/056342
above with a conpound of fagnmula 5 RANHQ , wherein R4
Is as defined above and QL is a suitable nitrogen
protecting group such as tert-butyl oxycarbonyl (Boc),

in the presence of a suitable transition netal

whatein Y51 R§yA end sRicareass tefireddatioes z2yidi Qeindydegenay a suitable

nﬁﬂoggrg gfc%%mg earéq}?‘ﬁa Q% ged tELI n)(l&gletgf)ﬁ:?g :(%g)g 8rf b@nzyloxycarbonyl

(Ghe)t abd @ sawrhpant of Samhula RN -BQRO)-L wﬁemd23b3% and Y are as

%ﬁe)daa\?dgl) e gﬁ@ 'i_ofseaclgb\ﬂ ﬁFo%B sudtf a?cﬂ%ﬁﬁ%‘rr %ﬁ%\ﬁ%%é)g}t' 5FtLQéJ onyloxy,

erein rep A an opt |
uging -copdtitions| smltablg rfcmme mrmammq:ftarmrmbe}bosmbﬁon exarede, where L

%Jrésé%q hQXéerg "t Pea% ién &%?B%r@drﬁéé dut %Y@L?’mtaem? had®¥uch as

e prépared by reac i on a conpoun
triexthylgmindih @n In8rt soveritsukh asvlde:hlermndkharmor esents an
optionally substituted 1, 4-phenyl ene group or an
optionally substituted 2,5-pyridyl group and L3 is as
Addtthareaftesloptienally térnang outtoab loe moeel ofcthe fpllowingrreactioos: as
di i sobutyl al um ni um hydride in a suitable solvent such
as toluene. 20 Conpounds of fornula (X) wherein A
r en)r €oevertingoneedmmpovati lof fasmbist (1) into edotBe6equywauylof formula (1);

gr,qu : r reaction of a conpound of
fo?wewyg%&:p?(ﬁ%ﬁgﬁ%w Ra (XII1) wherein R4 is as
ded)i ﬁedniagoaesmhaUIeRiharemcestmatlss anoepteblal saltibst solvate oof the
intlggmﬁ gd'Sm)lety with a suitable reducing

agent’"s M SObut yl al um ni um hydride in a
sw tabl e sol vent such as toluene. WO 2008/ 000729

eiyp é&%&%% f? ng%%ggfg%g %%(/Enﬁlr% le tbél)eof, may be

I'sas Fepresen
pcq:uaremay asptm:bsst whiobncarhpriske rpgetingdi ale:ormpemQ/ ofvifermula (I1) as

S Yoo oS Y P SR, o gy v
defined) abayeerieithe Ritesanseesfeat suitable cnuplinguteagentusudn asf N,N-

e o ) _
d&ﬂ%ﬁ‘%@%@?"@“ﬁ @Cddvattl)\;;b&{z} A @cﬁé%&%o@(ﬂw@ ?éslﬁ'PFSV1 <3
dirdethiainmogropyl)-3-ethylcarbodiimide (EDC) optionally in the presence of 1-
hydroxybenzotriazole (HOBt), in a suitable solvent such as dichloromethane,

dimethylformamide or mixtures thereof.
And thereafter optionally carrying out one or more of the following reactions:

a) Converting one compound of formula (1) into another compound of formula (1);

b) Removing any protecting group; ‘

'¢) Forming a suitable pharmaceutically acceptable salt or solvate of the
compound so formed.

Compounds of formula (Il) where A represents a 1,4-phenylene group may be
prepared by reaction of a compound of formula (Il
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sui tabl e sol vent such as THE and optionally in the
presence of a suitable base. 10 An alternative process

wo evospowpar ati on of conpounds of formula (111)P@hE@PBOT056342

A represents an optionallywosubstituted 3, 6-pyridyl
group conprises reaction of a conpound of formula
(VI) as defined above with a conpound of formula (XV):
O HII-zN R7 NH2 (XV) 15 wherein R7 represents
optional substitution of ®he pyridine noiety with

C(1-4)al kyl or C(1-4)\al Runder conditions
suitable for reductive hm nption as descri bed above.
Compounds of fornula ( y be prepared by reaction
of a compound of formula Y (XVI)RTNCR7~ N / NH 20 Q1
(XVl) wherein R7 represen Ry onal substitution of
the pyridine noiety with C(f kyl or C(1-4)al koxy
and QL is a suitable protec Q. Hip such as
trifluoroacetyl, with a suitabl el reducing agent such
as nickel/alumniumalloy in the bresence of formec
acid 25 and in a suitable | vent such water.
Compounds of fornula (XVl) y be prepared by reaction
wiierein 60 rgnd URfdarefasf defined abO\(eX\W repressds 2p08Ha) @0FEBution in the

pﬁ%ﬁlﬁezgg t)p 2?6 §4€held2l‘§ Esatbatz g o#%ﬁg@e&?@%?k@ab@mtrogen

esent’s “optiona

pnatecting greurhsuchlas tert-kytlylogycarlignlyl (Balck ondyenzyipkytatmpple(Cbz) with

i le s 4
o ok RRle o8 Bl Y afo e A bropiE R P borlon® e
fmrsa tedubluueoammetnmlfoﬁémnwtmhetbeipmsenaq obe suiable eeduaing agent
u C,.an r p e
st P i BB RO, bRl sy SEHE 35 TrBligfly ano
optidnadinin the q:hesaecedofcmd;wtablarmahaaech &osquiwm detrwixideor nul a
(v, (M), (XI1), (XIV) and (XVI1) are commercially
avai |l abl e, 10 described in the literature or can be
Gonmuandsi obfprravial (Mg onay ber prepariedhy neactiondsf.a caopqumdrod ormula
(@f formula R3-Y-B-C(=0O-0CH are commerci ally avail abl e,
%scri bed in the literature or can be prepared by
anal ogous or simlar neth®ds (for exanple, see WO
2003/ 068749, WO 2004/;;@(@ 9, KD 2005/ 016928, WD

2003/ 027061, WO 15 20051016915, WO 1997/025309, WO

2005/ 047278, WO 2002/ 01 WO 2007/041634 and WO
2005/ 073210). Conpounds o for ra L3-B-C(=0) -L" are
ei ther commercially avail scribed in
NO,
(V)

wherein R', R%, R’ and Q are as defined above, using conditions suitable for a
reduction; for example when Q is Boc, hydrogenation in the presence of a suitable
catalyst such as palladium on charcoal or platinum on charcoal, in a suitable solvent
such as methanol and optionally in the presence of a suitable base such as
potassium hydroxide or triethylamine. Alternatively when Q is Boc or Cbz, the
reduction may be carried out using a suitable metal reducing agent such as iron
powder, in the presence of a suitable proton source such as ammonium chloride and
in a suitable solvent such as aqueous methanol.
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the literature or can be prepared by anal ogous or

simlar nmethods. 20 It will be appreciated by those
wakisloet29 n the art that it nay be necessary tBCPEBRL06T056342

certain reactive substituents during sone of the above

procedures. Standard protection and deprotection

t echni ques, such as those described in Geene TTW &

Wits P.G M, Protective groups in organic synthesis,
C2rmpokaids: ofohlarmiie I\ omdy, be/prepgred Dy(redetibn, of cacorroundeaf formula
Qyor exanpl e, primary and secondary am nes can be

rotected as phthalimde, trifluoroacetyl, benzyl,
tert-butyl oxycarbonyl, Henzyl oxycarbonyl or trityl
deri vati ves. Carboxyllc aci d_groups can be protected

as esters. Al dehyde o0~ kafore groups can be protected
as acetal s, ketals, thioaqge 5 or thioketals.
Deprotection of such groups™¥s agbj eved using
conventional procedures well known 30 in the art. For

exanpl e, protecting groups ch as

v REISRSCIRSERY AR wfFY ebpon IR IR, ©

sui table solvent such as di@hl oronet hane, di et hyl

et her, 1,4-dioxane, isgaropgnol gr mxtures thereof.
WO 2008/ 000729 PCT/ EP2007H656842 26 Salts nmay be
prepared conventionally by redction with the
appropriate acid or acid I vative. The present

i nvention al so provides co unds of formula (11) and
(MI1'l) as shown 5 above wherein Rl, R2, R4, A and B
are as defined for fornula(Vb) Q i s hydrogen or a

EIFE{IV?E{H @f@}i@%’% gg)g%%?%ovsr Uﬂgg]ﬁﬁcgg( 8quaw|suitable for a

rédddtiye anmatich, ifér exainPrRMh g ;gé@&ﬂ@esdﬂéhedimdgaégegemohras sodium

trlflu rone | sul fon conp

e SBETRle Bh b oRYEB soB Suets S AR BSerAlfane or 1.2

dibopoatngle. of the present invention. 10 The potencies

and efficacies of the conpounds of this invention for

GPR38 can be determ ned by FLIPR assay performed on

Altgnativeiptorapsunes of ftmplagiV) asaydssprepéred byhesation .of a compound

of&ﬂ%oH gﬁ of formula (I) have denonstrated partial or
f|“53 st activity at the GPR38 receptor, using

the FLIPR (FLuoronmetri¢?l magi ng Pl ate Reader) 15

functional assays described herein. Conpounds of

formula (1) and pharnace %l | y acceptable salts

thereof are therefore of in the treatnent of

conditions or disorders whigf é nmedi ated via the

GPR38 receptor. In particular t’ 2 conpounds of fornmul a

(1) and pharmaceutically ZQV ceptabl e salts thereof

are of use in the treat ment of certain

whestin & it &S téfined abdve endibf eepsesehtsaas leguing igsupopichdsdialogen,

Lkgl sbtl’%gﬁjd goérdgfy&ulféwg' A a Q:Y) Qﬁél Q)f fofrhlih 3R1)8as defined

rone ation,

apswd@lngomr‘rdj@ns shitalefer] @n pwylnatl@ruseefcbom oar egamelarugergf an
t 0

RprsBHaf! e B ot - AEERY oS Wy o tapielbase such as
Hlinigleebase. and/ or by the adm ni-stration of other drugs,
or in 25 enterally fed patients, Crohn's disease,
colitis, cachexia associated with advanced diseases
Gomiounds carferstulafdiopre; Remmecialieavailabie as gnay Bedrigpared by

n%tﬁwsd&rhﬁaﬁ%%s@ esérm)@ern {HRSRGSturd @E8 fdt biple Wef 63/085h72,
sorders of the Invention").
WO 03/037898.
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It is to be understood that "treatnment" as used herein
i ncl udes prophylaxis as well as 30 alleviation of

wesaoalobi7eshed synptons. Thus the invention al soP@r/ariodesse342

conmpounds of formula (1) and pharmaceutically

acceptable salts thereof for use as a therapeutic
substance, in particular in the treatnent of

conditions or disorders rr‘edi ated via the GPR38

Gospepnds of fqnmptar RI-¥+B-6(=CBEL 't & definedratiova maybe deepared from

I I h tically .
SRBBTET (Sl RSVl idR O Gy FRALPESR d Ghnithuits reagent for
mmdsctmc@f the Iéaivmgt greap, nfanexarhplgasherelLﬁtlsshllonm tee@tment with

/ / 4 [ u
tﬁg@r%@@géﬁaggl &DQPI uxfgﬁlg%or%%eﬁe ﬁe%cﬁgonaf 8&3%0 NN-
ditgetbgfosinamider ri t abl e  bowel syndrone, constipation,
i ntesti nal pseudo-obstruction, paralytic il eus
foll-owing surgery or other manipul ation, enesis,
Anastternativet amicesa)rforhppoamtibh i ¢fy coraprmds bgf formulao(ly comprises
and/ or by the

rgédcr?ﬁgﬁlggg &n%gq%rﬁ\ﬁ |r>ugs or in 5 enterally fed
patients, Crohn s di sea , colitis, cachexia
associ ated wi th advghce dus’eases such as cancer
and/ or the treatnent ht\i‘e}rr and Yot her di sorders such
as incontinence. The | on fuxther provides a
met hod of treatment of cpnditiogds ory disorders in 10
manmal s i ncl udi ng humans ar? e nedi ated via the
GPR38 receptor, which conp es gdm ni stering to the
sufferer a therapeuticall e apd _effective anmount
of a conpounds of formula & aSDharnaceutically
acceptabl e salt thereof. In anotrRier aspect, the
i nvention provides for the ﬁg of conpounds of fornula
(1) and 15 pharnmaceuti cal I(\z] cceptabl e salts thereof
WlﬁbrélheR‘nR‘i URYA, B endQ arenzxdefimedrdbol/@iand WS eepresériie a leaving

h di
S0 R ek RO o AT o A
Y-R? Whét];eir( R} taﬁdw arbws?mﬁlaed abald andaMlé ;qurgtﬂr?s hydrogen, a metal
n er or na e .
rbais IE o A e selt Mooyl % olont skl Ry in the

pmdehoatcﬁmllauudamharasacmml as\| potasaium a:arbo‘ﬁbte pesisiem tcarbonate,

ST Eh B <Ll Hohil PR Bpr o W' & e
trahsitior aretal @aialyﬁt aystept abtte asalpallddien eadetatatBiNAP, copper ()

PP o7 s P SR BoEC! PR onter RSk GYendSghine)

palladi@a $0) or preparing a pharnmaceutical conposition,

the process conprising m xing a conpound of formnula

(I') or a pharmaceutically acceptable salt thereof and
Andphereaftar optiorey tyrrang eyttonk|oe moreof the followingxreagtioastt .

30 A pharnmaceutical conposition of the invention,

whi ch may be prepared by adm xture, suitably at

and) @unvérting enatampounddf &rmokhentdo @anpthessampgund ©f formula (1);

usual adapt e parenteral or rectal
adﬁl .ﬁ%’i%"ﬁlgl%w%é‘ﬁg&'”gg& &!LFCh may be in the form of
t ab)l eFosmingcapsuitable, pbarahacbuimpallyi quceptablet sahxyr pavater af, the

granuyl es e reconstitutable powders,
i nj ec?f’g'lgplé*oo%oggﬁu& bl e sol utions or suspensions or

supposn tories. Oally 35 adm n| st rabl e conpositions

RIS 355 S T O0EES o conpge o formas

(Hdas defstad atbiovs withya ¢senpaund 1of foraateel ¥B-C6F0)ak'd orrhiB-C(=0)-OH
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contai n conventional excipients, such as binding
agents (e.g. pregelatinised naize starch,

w@eiogwdargd pyrrol i done or hydroxypropyl PCT/EP2007/056342

nmet hyl cel lul ose); fillers (e.g. |actose,

m crocrystalline cellulose or cal cium hydrogen
phosphate); tabletting lubricants (e.g. 5 nmagnesi um
stearate, talc or silica); disintegrants (e.g. potato
wherginh'. 7 apd @ ane ast dafiod abbyes oking tregthodssimilercansertsnalogous

] e.g. sodiumlauryl sul phate). The

t@ﬁ%%%?gm9%§€gggk%oated according to nethods well known
in normal pharmaceutical practice. Oal liquid

r o) €. for f r .
A8 SRARANSPBDOPEY 1 areBaralith 5P cPhibbunds bt TS S omprises
reaatiap of @ compourid-af foronulan@yf) dseddfined laboveowith afcompaunyd of formula
(Egoduct for reconstitution with water or other
sui tabl e vehicle before use. Such liquid preparations
may contain conventionaf additdwves such as suspending
agents (e.g. sorbitol Ryrup./cellulose derivatives or
hydr ogenat ed edi bl e fHts)) eyl sifying agents (e.qg.

| ecithin or acacia), non-agueaus vghicles (whi ch may
include edible oils e.g. 15™alnd®@ oi|l, oily esters,
et hyl al cohol or fractiona%ﬁg vegetable oils),
preservatives (e.g. methyl‘ or
wheogiy R’ s ay definediaboye aned Q' 4s a soitdtile pextéaling gaowup, stich as acetyl
ugS?%J éo%gltiop%: gﬂ‘iYa%Bat fo? ?@c{uc{i\lleaé’rﬂ}ﬁ%&?gs %sc‘?ﬁ’)bg ra%B\tleS, ’f?llowed by a

affér “salt s and sweétening agents as™ appropriate.
sBitae deqrotentiorf sep torremosel@'ni st rati on may be suitably
formul ated to give controlled release of the active
conmpound or pharnmaceutically acceptable salt 20
Gdmepoeodls ofFormyla () aes edmmeroiatly sivaitableoor, may be grepared from the

r preparge [ u :
PRSPl LR, U ndts 1T BRI o o
catbexgisfacihtd an aldehyide eSeey édriexamplel-dt. i Sanithdind. Manch, Advanced
dzr@ér%bh%i ,%uP@di%rP,ﬁWﬁeg% éBnéﬂ?b{n, B 15%.@5@6%60?.”
anpoul es’or Tn mul'ti-dose, utrli'sing a conpound 0

formula (1) or pharmaceutically acceptable salt

h ~an [ icle, ' I j -
ARG Ercelt B bRpHEHSE oF ool ot Yolthiis @ sherein A
répresantsian aptipeallyi sobstituted| L4-phenylene group.saroaptianally subsfituted

' . t aj.n..f ,
2% pfAfA1FQH3p 67 2h Opfchal f Beoffia 98 Bl 60 ihHsts reaction o
adiospound nbformelat(¥l) apdetinedabove with atceepaund offormula (X):

i ngredi ent may be in 30 gowder formfor constitution
with a suitable vehicle,|le.g. sterile pyrogen-free
water, before use. Theg y d, depending on the
vehi cl e and concentration can be either
suspended or dissolved in thle. In preparing
solutions, the conpound can be djssolved for
injection and filter sterilised Before filling into a
sui tabl e vial or anpoul e angphseal i ng. Advant ageously,
adj uvants such as a | ocal 35"anaesthetic,

wheegie Ay and WR'sargnas Isefines PheyeaBdek canditians syifpbledfor meductive
AnliGatibh Ms HeSeribbl abgid1ance the stability, the .
conposition can be frozen after filling into the via

and the WO 2008/ 000729 PCT/ EP2007/ 056342 29 wat er
do%iBbeﬁ&'s WRABFMUAGOY Wher@h SR Bpreke sty SAE BpliGHaRy duBstituted 1,4-
prepared i n substantially the_sane manner, except i
phRexlenehgrodn 9 80 wtiprally &ggﬂﬁd}% 2ipyryl arewr.ang R'ns g 4tgfined
abbve Fh%y BE piparad MEactiintbf St@ripolfdbf BFm@AIKIpt be
acconplished by filtration. The conpound can be
sterilised by exposure to ethylene oxide before
suspension in a 5 sterile vehicle. Advantageously, a
surfactant or wetting agent is included in the
conposition to facilitate uniformdistribution of the
conmpound. Lotions may be fornmulated with an aqueous or
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contain one or nore enulsifying agents, stabilising
agents, dispersing agents, 10 suspendi ng agents,

WO boogloerTeng agents, or col ouring agents. Dr opSPOBRYPINE7/056342

fornmul ated with an aqueous 29r non-aqueous base al so
conprising one or nore dispersing agents, stabilising
agents, solubilising agents or suspendi ng agents. They
may al so contain a preservative. 15 The conpounds of
formula (1) or pharmaceu®ically acceptable salts

t hereof may also be fortul ated in rectal conposi tions

such as suppositories Wr rrtggt'on enenmas, e.(g.
cont ai ni ng conventional suRp ory bases such as
cocoa butter or other glyceridesL’® The conmpounds of
formula (1) or pharnaceuticgbly acceptabl e salts may

al so be 20 fornulated as d t preparations. Such |ong
whetdimg represtita tah @ptiomaly sobstitatddi1g-plienyRAeRiyoup or an optionally

spRRI I B Rt rour ARUE £ 28 R AR it Lbemegunosgt farmuia

R NHOéxaheren, Rt is%@d@ﬁmdnﬁﬁov@fan‘do@’mé a s(dlt)ablermtrogen protecting

h t |
ool S A s oD R B8 Jh i, eeics e R pidte Hapsition
n@taraamysmytam suthl & me(diuenmdamtcﬁ:bb dipailddiurt(0)/kafipkds, in

tf?%ﬁrgggr}%%ﬁrfgsslugéblg%r@ﬁgppagﬁé Icégg% d;sqp geQn%elfglcﬂ\,/gt}ltable solvent
such asdiagarie; frlowed by & stitable dégretectunemds formula (1)
or phar maceut i cal | y acceptable salts thereof may be
formul ated as solutions for admnistration via a 30
(Bym;:‘oabdm ofTEftFrﬁfLﬂzd () wiEréiar & rdpmeentevamepm%alny substituted 1,4-
rnatlve as a tabl e carrier
PRERYRTR DAL st I cpu il oVt 2y S opitercialy
aviiladlecsrmsUresrepared bo readtion 6f 8 carnpgurairoftsraiuta O@):| y
acceptable salts there may be formrul ated for oral,
buccal, parenteral, topicCg cl udi ng ophthal m c and
nasal ), depot or rectal stration or in a form
suitable for adm ni strati on~by T rhal ati on or
insufflation 35 (either through the nouth or nose).
WD 2008/ 000729 PCT/ EP2007/ 658342 30 The conpounds of
vsfh@FéiW !A"J}'eﬁllelseﬂg &n Qﬂ)ﬁ&‘@l?%%étﬁtﬁleh yi @Eﬁ@ﬂkﬁ@'g@o%ﬁ% optlonally

her eof fornul at pi call admnistratio
Subﬁt'ﬁtﬁed fzcﬁ'm{"@ﬁﬂ BioHP rasst ks’ 'Scﬁsedﬁfﬁ‘edg@%(e Wily a gyéable fedUC'ng
g@ﬁt%@ﬁl‘\ 88 diitBLRAINSNAM Wdﬁ@é |n(§s&tabféys%iveﬁt5‘§ucﬁrasrf&§&1e
rops). G ntnents and creans nmay, for exanple, be
formul ated with an aqueous or oily base with the
C%%obh@snoﬁf)rn%@ '(bk)tv@ﬁﬂr@intmieﬁkéghﬁ%n%ﬁbﬁélly%béﬁt%d 3,6-pyridyl
agents. Ontnments for admnistration to eye may
gwprmmb%le&eaa'@d binﬁe%Pt@B 6f 3 CRMBRIgeaf fogllh'ﬂg()@H)er ilised
conponents. The conposntion y contain fromO0.1%to
99% by wei ght, preferabl yYfroM 10 to 60% by wei ght,
of the active material, depepding on the nethod of
adm nistration. 10 The d@se& of fitl'he conpound used in
the treatment of the afofenenti qted disorders w |l
vary in the usual way with the seriousness of the
di sorders, the weight of tKdlsufferer, and other

vhiePd; rR? j t

uefin ose%%ﬁﬁgé SRS sFsBg e Pt LsHyaplAebfiaine

nucmetB(mtrgaosswt@ le redudiog a@gnt aveh §§|d11'39h1-l'f!|a|d@§w fwaydmn a
n once a day, for exanple two or

?ﬁéﬁl&é&?ﬁﬁeg&r{%ﬁléﬁg Compounds of fornula (1) and

~pharmaceutically acceptable salts thereof may be used

i n conbi nation preparations. For exanple, the

conpounds of fornula (1) and
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pharmaceutically acceptable salts thereof nay be used
in conmbination with one or nore conpounds wth

wa@easwdi7go i n reduci ng gastric acid; one or norBCT/EP2007/056342

conpounds with 20 activityaiun reducing

gastro- esophageal reflux; one or nore conpounds with

activity in reducing esophago-gastric irritancy or

i nflammati on, especially when used to alleviate

Compoiinds of fatowlaePdR) whereo Rhagjiasi definedeabove ramdeR’ represents
LWt h | gesi i Mk Vi J ne

ofFRP 00T oroh2 ARIIE, BBl Yith e, S W GRGaRE R be

peparss kysreaétionmipaamgsund offformmtla (XIVy i n reduci ng

gastric acid include Hyg eceptor antagonists, acid

punp ant agoni sts and prot i nhibitors. Exanpl es
of conpounds with activitly in reducing
gastro- esophageal reflux |j udaL*agoni sts at  GABA- B.

Exanpl es of conmpounds w Rh anal gesic activity include
conmpounds active at Neur o@gn receptors (NK1, 2, 3),
TRPV1 and sodi um channel s. npl es of 30 conpounds
whietdin R xegteseartts wptionabsubstitutibn tof trenplyrigiienmbiety wille CGRREky! or
nt ni_st.s,s 5- . ant ni s o] Ol r.

ChorBeny abbd, B erld; G408 BT ool P e Piade, SN n -
suitatlleusblvent buth as0THF and betibnally ipdbe pteseraecof @eguilaltle base.
applications, cited in this specification are herein

i ncorporated by reference as if each individual 35
Apublteroativie oproaesse fos prepdratia bfy camgountsi of theaulay (1ll) wherein A

[ nd] e . [ t Ll e ej

REHIR ) oIl AEBEROE TSRty ook "ebiforEs Sedelh of
cBOpH ERRGFITOED 34 Ras Gfingthabdvel Withwh ngmPeundrdf fierimeates(Xahd
Exanples illustrate the preparati on of conpounds of

the invention. 5 Conditilpons, Hardware and Software for
Anal ytical LCMS Syste rdware Agilent 1100

Gradi ent Punp Agilent 1100 Aufosanpler 10 Agilent

1100 DAD Dectector Agilen jpegasser  Agi | ent

1100 Oven Agilent 1100 CoRtrol | er Aaters ZQ Mass
Spectroneter 15 Sedere Sedgg fS, Sedere Sedex 85 or

Pol ymer Labs PL-ELS-2100 Y ware Waters MassLynx

wherein 7 réprés&ite opiinal substihtion @f tivenpyriiire: msiety With € sqjalkyl or

ey Sl Sord SRR R 3 etlbR oy et " S et

tl
)
A : Aqueous solvent = Water + 0.05% Formic Acid B :

ol P L 8 B 54 50 B e o

(XDt i ne.

NC | N
Pz

R’ Z:*
(XVI)

wherein R’ represents optional substitution of the pyridine moiety with C,_alky! or
Cusalkoxy and Q' is a suitable protecting group such as trifluoroacetyl, with a
suitable reducing agent such as nickel/aluminium alloy in the presence of formic acid

and in a suitable solvent such water.

" Compounds of formula (XVI) may be prepared by reaction of a compound of formula

(XVII):
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Time/mn 9B 03 0.13 497 304.897 4.93 5.0 3
Fl ow rate The above nethod has a flow rate of 3nlm ns

w@a 3008100048 2008/ 000729 PCT/ EP2007/ 056342 32 HapdmwaPm07/056342

Waters Acquity Binary Sol vept Manager Waters Acquity
Sanpl e Manager Waters Acquity PDA 5 Waters ZQ Mass
Spectroneter Sedere Sedex 85, Sedere Sedex 75, Pol yner
Labs PL-ELS-21 00 Software Waters MassLynx version

4.1 10 Colum The coB dis a Waters Acquity
BEH UPLC C18, the dimensifgns of which are 2.1 mm X
50mm The stationary phas [cle sizeis 1.7m 15
Sol vents A : Aqueous sol gént = ter + 0.05% Form c

Acid B: Organic solvent = Acetonitrile + 0.05% Form c
Acid Weak Wash = 1:1 Met h@Y®) : Water Strong Wash =

whéfeit R’ %rﬁ@éﬂ?@@ptloﬂa?s%ﬂﬁﬁlbﬁ oWSﬁldH%eﬂoﬁﬁﬁw% %(Mialkgl or

mnute runtine. Tinme
Coalkoxy withogoppendl) &m@e We@ ﬁbl@?%§°'&e'¥tlWraétWBffo'Pwed by

siﬂdb‘f@ rotechibi® of he@Mhih®@Broip! WienicPris H?I%oﬂ)%@@tw the PRIB&BNn may
ul The colum tenperature is
be carrled out using trifluoroacetic anhydride in the presence of a suitable base such

as 2,6-lutidine and in a suitable solvent such as dichloromethane.

Compounds of formula (V), (V1), (XIl), (XIV) and (XVIl) are commercially available,
described in the literature or can be prepared by analogous or similar methods.

Compounds of formula R3-Y-B-C(=0)-OH are commercially available, described in
the literature or can be prepared by analogous or similar methods (for example, see
WO 2003/068749, WO 2004/072069, WO 2005/016928, WO 2003/027061, WO
2005/016915, WO 1997/025309, WO 2005/047278, WO 2002/016356, WO
2007/041634 and WO 2005/073210).

Compounds of formula L3-B-C(=0)-L" are either commercially available, described in
the literature or can be prepared by analogous or similar methods.

It will be appreciated by those skilled in the art that it may be necessary to protect

~ certain reactive substituents during some of the above procedures. Standard

protection and deprotection techniques, such as those described in Greene T.W. &
Wuts P.G.M., Protective groups in organic synthesis, 2" Edition, New York, Wiley
(1991), can be used. For example, primary and secondary amines can be protected
as phthalimide, trifluoroacetyl, benzyl, tert-butyloxycarbonyl, benzyloxycarbonyl or
trityl derivatives. Carboxylic acid groups can be protected as esters. Aldehyde or
ketone groups can be protected as acetals, ketals, thioacetals ‘or thioketals.
Deprotection of such groups is achieved using conventional procedures well known
in the art. For example, protecting groups such as tert-butyloxycarbonyl may be
removed using an acid such as hydrochloric or trifluoroacetic acid in a suitable
solvent such as dichloromethane, diethyl ether, 1,4-dioxane, isopropanol or mixtures

thereof.
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The UV detection range is from 220 to 330nm 30 WO
2008/ 000729 PCT/ EP2007/ 056342 33 Conditions For Open

waéec@wsmso7dhss Directed Auto Prep System (MDAP) PEEEBRWAT/@S6342

Open Access Mass Directed Bgep instrunents consist of
the following: 1 Waters 600 Gradient punp 5 1 Waters
2767 inject / collector 1 Waters Reagent manager 1
M croMass ZQ Mass Spectrometer 1 G lson Aspec - waste
Selts mayther prepdiet sonvertidnaltyshy feagiion with the aenrepriate acidooriacid
d yter System Software M croMass MassLynx v4.0

um The colum used is typically a Supel co LCABZ++
col um whose di nensions are 15 20nm i nternal diameter

THL AT 8 ool SRR A58 RERH 10 3 g
abpeowherein/R', R2ER*, AGngaiate a®iefined fer fotrana (MR g hgisegen or a

+ 0 i i — .
SR ol ordifr ik B Bt ET BOSFEberkfbRlcarbonyi
(FBZrandistisa leapvMB@redn urhias hatadends trif@aeomsthyisuifenyloxy. These

y ' i
oBRPRHS B8 ik 5 FygBiil 0 bopaBih Xt oy of e
presest iavertiond nut e runti ne, which conprises of a
10-m nute gradient followed by a 5-m nute colum

flush and re-equilibration step. MDP 1.5-2.2 = 0-30%B
ThBRokngies . apd-efficagiesodB thevppmpounds .of this Tyesa®ys far SEPRASFcan be

g AR ey A e
hg@ir(. IGompasndswat fermie 200 b8y deTowstRET et @7 fWisRRYEBt agyity at
AL EPR3E Toge o AihndtRE 1 BNPRMAE\Uofometric Imaging Plate Reader)

functional assays described herein.

Compounds of formula (I) and pharmaceutically acceptable salts thereof are
therefore of use in the treatment of conditions or disorders which are mediated via
the GPR38 receptor. In particular the compounds of formula (l) and pharmaceutically
acceptable salts thereof are of use in the treatment of certain gastrointestinal
disorders such as gastroesophageal reflux disorders, functional dyspepsia, irritable
bowel syndrome, constipation, intestinal pseudo-obstruction, paralytic ileus following
surgery or other manipulation, emesis, gastric stasis or hypomotility caused by
various diseases such as diabetes and/ or by the administration of other drugs, or in
enterally fed patients, Crohn's disease, colitis, cachexia associated with advanced
diseases such as cancer and/or the treatment thereof, and other disorders such as
incontinence (herein after referred to as the “Disorders of the Invention”).

It is to be understood that "treatment" as used herein includes prophylaxis as well as
alleviation of established symptoms.

Thus the invention also provides compounds of formula (I) and pharmaceutically
acceptable salts thereof for use as a therapeutic substance, in particular in the
treatment of conditions or disorders mediated via the GPR38 receptor. In particular
the invention provides compounds of formula (I) and pharmaceuticélly acceptable
salts thereof for use as a therapeutic substance in the treatment of gastrointestinal
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Waters 515 Makeup Punp Waters Punp Control Modul e
Waters 2767 Infect Collect 5 Waters Col umm Fl ui di cs

woRmwagner729 Wat ers 2996 Phot odi ode Array Det ect oPCT/¥h1087/856342

ZQ Mass Spectroneter G 1son7202 fraction coll ector

G | son Aspec waste collector 10 Software Waters
MassLynx version 4 SP2 Colum 15 The col ums used are
Waters Atlantis, the dinmensions of which are 19nm x
disoGiens sychmas gastomisephagedl @Ouxndisotdetanfuridtiana)edysperisia, .irritable

o348 SRS BYROE, R bl il S i
siggan ot wmrvmampuiammmem,l dastric eta_‘slsf)/oerymmotiﬁtyi _daused by
VU B 0o HBLBSA  E BRROF BEL f agE o
entegally feg patients, Grohnisediseasky colidtia) cachexiatdssociatedovithf advapced

CRREBAMUiL s LOLES SRbor, BN 1rdd: S ol bR B as

Il ses gra ["owe
irB:.OEtirmnnete colum flush and re- eqw libration step. 30
Large/ Smal |l Scale 1.0-1.5 = 5-30% B Large/ Snall Scal e
1.5-2.2 = 15-55% B Large/ Small Scale 2.2-2.9 = 30-85%
Be lnaerg'@thnﬁhér Bovitles 2.ndetBodb of:tréﬂﬂ@i@'/@Bchiitgms Smalidorders in

m nu s:%n(?lllé%qghu@%% \%B%;\ E.a é&%u’]ﬁed&% i on h@%[%%%cgﬁt(?gz@lch

cOOprigR2amnieEasd B tha Sufféremna therapedticallyfsatenandagitectiveNameunt of

i / [
TRV B Gy 1P o BleimabeBoh RlocBlis/ B e T
gradi ents Large 1.5to0 2.3 mn = 13-29%B Large 1.9
i = - .0 i = -
i Sineh SBoBetz e ndehic FrovisB} 87 i g sopibolhdt, o1 futetf and
phamageuticeiip acCepiable isalts thesead if dhe RMRufacture of a medicament for
use in the treatment of the conditions or disorders mediated via the GPR38 receptor.

In order to use the compounds of formula (I) and pharmaceutically acceptable salts
thereof in therapy, they will normally be formulated into a pharmaceutical
composition in accordance with standard pharmaceutical practice. The present
invention also provides a pharmaceutical composition, which comprises a compound
of formula (l) or a phérmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier or excipient.

In a further aspect, the present invention provides a process for preparing a
pharmaceutical composition, the process comprising mixing a compound of formula
() or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

carrier or excipient.

A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for
oral, parenteral or rectal administration and, as such, may be in the form of tabiets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectabl'e or infusible solutions or suspensions or suppositories. Orally
administrable compositions are generally preferred.
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w@emigan0720/ANCE 500 Bruker

Har dwar e Bruker 400MHz U trashield 15 Bruker B- ACS60
Aut osanpl er Bruker Advance 400 Consol e Bruker DPX250
DRX600 20 Sof t war e REBEP2007/056342
interface - NVR Kiosk Contnelling software - XWn NWVR
version 3.0 Chronmat ography 25 Unl ess stated

ot herwi se, all column chromat ography was carried out
using silica c¢olumms. Abbreviations B | NAP -

Tabletd, ad bapsutisploeioydl guindsipinativn) may bg' inbhunitagdeehformanand may

c%%?iﬁ%ng%rﬁtﬁhtﬁf %’)@Ep}{%@%?@@?f» gagn%@; %g_e_lnt's (E%r bfe%léfaﬂﬂggd maize

sthealt, epdlwmlylpgalrrdfdog?orChg,@lt']oxypmpylpmetWIc)alltﬂdsﬂe();r filkes 3&g. lactose,

et s bl b L]

neignesiomstedrata) talui orisilioa ) gisintegrant®idg. potato starch or sodium starch

aivboffich A SRRPRBIS He e parss IS SoRTRL T SRRES 1 Rler

niay2@ coatdidetchgidingttt erethictideiell-knewh i naroet plvarmakegudidal-practice.
et hanol HCI - hydrochloric acid, hydrogen chloride 10

HOBt - 1- hydroxybenzotri azole H2SO4 - sulfuric acid KOH
Oralpliquid gireparatjorhs omaygebe e @hé -formetdfiafoy| exdnyd®, aqueous or oily

LRGeS e DG o BBl B3 B 9 & o
phalubtfor rezonistitutiop evithaktéreor other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents (e.g.
sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents
(e.g. lecithin or acacia), non-aqueous vehicles (which may include edible oils e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired,
conventional flavourings or colorants, buffer salts and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulated to give
controlled release of the active compound or pharmaceutically acceptable salt
thereof.

For parenteral administration, fluid unit dosage forms -are prepared utilising a
compound of formula (I) or pharmaceutically acceptable salt thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose, utilising a compound of formula (l) or pharmaceutically
acceptable salt thereof and a sterile vehicle, optionally with an added preservative.
The compositions may take such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively, the active ingredient may be in
powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,
before use. The compound, depending on the vehicle and concentration used, can
be either suspended or dissolved in the vehicle. In preparing solutions, the
compound can be dissolved for injection and filter sterilised before filling into a
suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local
anaesthetic, preservatives and buffering agents are dissolved in the vehicle. To
enhance the stability, the composition can be frozen after filling into the vial and the
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NaOH - sodi um hydroxi de 20 Na2SO4 - sodium sul fate
NH3 - amonia Pd/ C - pall adi um on char coal

wEH0sndEaIi ne Pt/ C - plati numon charcoal 25 SEXI/EP2007/056342

strong cation exchanger TBA - trifluoroacetic acid
THE - tetrahydrofuran THVD - 2, 2,6, 6-tetranet hyl
3, 5- hept anedi one Xant phos -
4, 5- bi s(di phenyl phosphi no) -9, 9-di met hyl xant hene 30
wBikes cempeadamder tacluii. n%rblyﬂefai Byspensions are prepared in substantially

trkﬁ%ﬂ%?ﬁﬁé@g?ﬁéfyfh%{ J%Xé%g%pgég%é the vehicle instead of

belay/ ERIOET ommmnnsauons@;r@ttb@ acchBpliskedHBy filration.  The
cﬁg@dﬁn&eﬁ% g%eﬁ{lﬁe%( @S§§p%gﬁééf%;%3{i]¥rqee of(iaé 'b%ﬂjre %u;ﬂ@'nls?on ina
sterileevetidleie ohantagbausly, hy duadtrdrardeetfiad aggnt 8. 0oinoed jn the

CH‘P‘%M@%'E%%‘&%W ‘?:ie”%%@é,}heg‘.ghg?% byt 1, 2- DCE

(500m.) 5 was stirred at room tenperature overnight.

Lﬁ%’l@[rﬁgﬁ %e ﬂﬁl@é’t% F“C% Tag%% %gmhgl( EQ:;[% Plnaﬂ%%%l also

cortaia ose AT abeed eandblfylhg agpnds) ustapilisinge agaetsvvaim@eslw teigents,

T e AT
witht dm @qQél%sEbr_Oﬂom lagumms lweealsdne:lo_mprlbleg ommpoug:brasilspersmg
S8 A Bl ybfe SR E5 R, SIBRC A oy o
cotain adpr@derydtive, br.s), 3.83 (1 H, d), 3.62 (1 H, d),
3.50 (1 H d), 3.13 (1 H td), 2.74 (1 H n), 2.54 (1

H m, 2.20 (1 H, dd), 2.08 (1 H n), 1.46 (9H, s),
The 26mpBkhdsdyf forDedz: (1) ot pranmaceuticalyracaeptable Watts tergofmaymalso

% 5@@@@& [}% e?ttah&{nc%osmo $ cs)lrj) he%Sy fljpr?ggﬁor\e]s ofr retention enemas, e.g.

cpntpipimgzioneerdiobahsybpositofyiiaseg\suihaagasoa butter or other glycerides.

4-ni trobenzal dehyde (30.22g, 0.2nol), 1- dinethylethyl

(2S) - 2-net hyl - 1- pi perazi necar boxyl ate (40. %’%

The 2vopipoundsi of detimuta (1) iof betrasce)iically acdentakie (Bl ,may also be

; t | HE r

PR i o g Papaiilrte TRt hhT ockia, Pffiptons may be

atmirastengd dayr itmiptamtation dfoniexample H@@gutgmquslymr intarowscHiapyeer by
h. t 3 h

rﬁraﬂﬁ{sb&grq ectlo% T@% \ﬁgrs %x% Qémﬁbimgg &f %rgﬁglfﬁ Q) or

pbannmuu@.lmaopeptgbleesaétswescdx@sfqﬂauleteﬁemtbvﬁtmable polymeric or

t
HOPRASE ThABIRY (65 p o8 AEAUSGH B bl ) o o
exchange resins, or as sparingly soluble derivatives, for example as a sparlngly
soluble salt.

For intranasal administration, the 'compounds formula () or pharmaceutically
aéceptable salts thereof may be formulated as solutions for administration via a
suitable metered or unitary dose device or alternatively as a powder mix with a
suitable carrier for administration using a suitable delivery device. Thus compounds
of formula (1) or pharmaceutically acceptable salts thereof may be formulated for oral,
buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal
administration or in a form suitable for administration by inhalation or insufflation
(either through the mouth or nose).
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wa 2dosonaree hyl et hyl

compound as a yellow crystalline solid (61.1g). 25 30
WD 2008/ 000729 PCT/ EP2007/ 056342 38 Description 2

PCT/EP2007/056342
(2S)-4-[ (4-am nophenyl ) net Byl | - 2- met hyl - 1-
pi per azi necar boxylate (D2) H3C3Oro CH3 /NXCH3 N NH2
5 To 1, 1-di net hyl et hyl
(2S)-2-nethyl-4-[(4-nitrophenyl)nmethyl]-1-pi perazi neca
Thé) oppeunas of Rirnulad(l)eyg, pheBna&mtically asaeptalgiel salts theggof may be
i : 9 :
GBS by AT 50t Lo, . tor,
peégsdries)caentsots at drops dergt eysp eaaton nesedbps). ridipiphents end creams
e r | t . \Y} ,
By 7 $hetmhiLnd Totiyted Win o' &4ukBLe 67 S BERY Gl 1 addion o
suitablecthickening prad/on gellngeagend. Qintments fap@dministratian 49 thereye may
r r.. i (X2) .
ORGSR ' 8T MG R RREE SottbibrllT (R
and concentrated to give the title conpound as a

I 4 lsgh j A t
T cBippiich, AT fohuchy bt 110 8 el o) Ty o
60%Hyy wight .obdhe astivedhaterall Begendingben e, method ®f (agntipistration.
Tﬁ%l dosh %Smé 3%9@)@ e n§ﬁi’e tiayrfidnt fgtn(%%félrém'é' ti6h OdZSo?«iers wil
vty imﬁ\)e,usmélgﬂﬁéy(\aith—the wiagim_@’ness' ¢fahe disprders, the \(/éght'qﬂ)he sufferer,
a?&a %ﬁ{s& r@rfgtnﬁg fzecttc?{é: H—%W%%rj, %E a'\/&érfé?éi gﬁJ@e suitable unit doses may be
O(dzsp-wop (r, andire spitablyy1.9 ne 60¢my o 1 HetprRA0-mg, and such unit doses
. 3 I 7

R GRS o et e gl BF IR Y gy

rboxylate (D) (15g, 44.8npol) in MeOH (150nL) and

¢ . ,

CH ol 5P Ty PO Rt A A et may
uséd I carijeationspreparatidnsg . FoTiexamelge theogrrarasings jof fasenuli (1) and
o it S Sl i Bl oo e o
moH/combeurfds| withaactivityaipdeduciy gastric adid ANGHas dNIA gorpeunds with
avver. Z%%ﬁggﬁggaﬁﬁw?%}\g&? and é‘ﬁﬁ%écr?ﬁ@tu ed tgﬁéi@t\‘/@y n
redusingr @a@pr@ggwaewicmrglténpy Ms'nﬁ@mﬂﬁil@u p§pasillinwhen used to
aft iéig%?&gfea&hﬁn-e%éi é Qébg%%ihs;%é7&%<§5%ﬁ{pﬁﬁﬁdso\iv@r\iHhalgesic

et her ave the title conpound as a white solid ,
agcvitgisay)d/or 30e\RDMPOR 8PrORBINES Wit Tixgbaxdiyitogs Btiiity god pain.

Description 2: Alternative Mthod (B)

1, 1- Di et hyl et hyl o . o
Examples -qf (compepads Wih\Ackivityt iRyeucngraasite agid include H2 receptor

aﬁiagsgséng%ﬁgj?E?ﬁﬁ%’érﬂ&&orﬁs@g)arﬁ B8 b8 inhibitors. Examples of
c()l’zlgpurgismg'ttm)ppti\de;[ipmeﬁpqimg)‘gﬁétfg,p%p@gggql]ref[ux include agonists at
GABA-B. Examples of compounds with analgesic activity include compounds active
at Neurokinin receptors (NK1, 2, 3), TRPV1 and sodium-channels. Examples of
compounds with mixed activity on motility and pain include CRF2 antagonists, 5-HT3
antagonists or octreotide or other molecules active at sst2 receptors.

All publications, including but not limited to patents and patent applications, cited in
this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.



10

15

20

25

30

35

5 pi perazi necarboxylate (D) (21.62g, 0.0644npl),

triethylamne (40nL) and 5% Pt/ C catal yst (21g, 56%
wovewsnei7ey ) in MeOH (400nl) was hydrogenat ed aPCT/@8BI007/056342

tenperature and at nospheri @ipressure overni ght. The

catal yst was renoved by filtration and washed with

further MeOH. The filtrate was concentrated,

re-di ssolved in DCM (200nm.) and washed wi'th 2M NaCH

solution. The aqueous wash was re 10 extracted with

L0l P ator e plan il e BRCFedafort S ings o
the inYentioonpound (191 53g) which was used in the next

step without further purification. Description 3 15
1, 1- D|rrethyl et hyl

s A e o ] ) QWIS BS

'(I pera2| necarboxyl ate (D3) HSCS*O f O CH3 /l\UCHS N NH

To 1, 1-di met hyl et hyl
I-Kaﬁdiyaré-[(4 am nophenyl ) met hyl ] - 2- net hyl -

er ate (D2) (4.14qg, 13. 56mm|) in dry
A%E%—I ?é%%_%a%rﬁ(péé{f under 20 an argon at nosphere was
Agileted 1p&Aafosampledehyde (1. 22g, 40.67mmol) and sodi um

67.78mmol ). The m xture was stirred
Afggﬁ%mégﬂ%(‘#%g%g%. 'um bor ohydride (1.54g, 40.67muol)
AgidentddOe Bepasser on-wi se and the reaction stirred at
ight. After cooling to roomtenperature,

Aggeéﬁtgﬁgéﬁfgﬁk) was added and the solvent renoved in
Agidenid 100 Rentradler due was partiti oned bet ween DCM and

r ni c phase was washed with brine,
Vy\%%r% %?&ggggﬁéaﬁgﬁ%%ﬁtrat ed. Colum chronat ography
Sgdere $duextSbt Sedare Spdendb asPalyroer labs|RbsELS21§&t al | i ne
Ssgtlgpq (3.73g). 8H (CDCI3, 400MHz) 7.13 (2H, d), 6.57
(° %I 4.16 (1H, br.s), 3.78 (1H, d), 3.67 (1H,
thmtes)Maé%Lﬂrﬁ(\(eIsibh 4M)SPB.30 (1 H, d), 3.08 (1 H td),
%%H(SH s), 2.75 (1.H m, 2.59 (1 H m, 2.06 (1

1.94 (1 H, n), 1.45 (9H, s), 1.21 (3H, d). 30
Twa@tmm OB0729 \WalRSMEGT, e eBrensions of Déahrarg t4.&mm3c 50mm.

The SR oS bats SRS 3T no) phemy1 ] et hy1 11

Solyemtsizi necar boxylate (D3). A m xture of

di nmet
zé‘}“eﬁ?“f E‘Q‘y%{ﬁ Wﬁﬁ%nyr%ﬁ{%l: RNE A9 et hyl -1- 5
Epl Oraaizispentr-hAsatbmitriee { DR YU FordtigAci@4. 43mmol ),
“ﬁ%[" af or mal dehyde (2.202g, 73.28mmvl) and sodi um
X|de (6.597g, 122.13mmol) in methanol (150nL)
Thedenednmathgdused hasa B enieuteagntiveat ed at 50C
ve vveeke, . After cooling, sodium borohydride
ek dri de
Cnf gﬂ - 85mmol ) was added and the reaction m xture
onas heated at 50C for 1 h then cooled to room
tﬁnperature Acet one was added until no 10 nore
00 bbl i ng \ﬁas observed, then the m xture was
4concentratogd. The residue was partitioned between DCM
4ag1d wat er 9:9nd t he agueous was re-extracted with DCM

4.9 3
5.0 3
Flow rate

The above method has a flow rate of 3mL/mins

an



The conbi ned organics were diluted with MeOH (appr ox.

20m.) to aid solubility, dried and concentrated to
wQ@r@s@oi7ke titl e conpound as an of f white sol i BC/EPNIYYS6342

15 Description 3: Aternatizye Met hod (B)

1, 1- Di net hyl et hyl

(2S) - 2-nmet hyl -4-{[ 4- (nmet hyl am no) phenyl ] nethyl}-1-

pi per azi necar boxyl ate (D3). 1, 1-Di nethyl et hyl
Hagdwaré- [ ( 4- am nophenyl ) et hyl ] - 2- net hyl - 1- pi per azi neca

wlat.e o.(D2) .0639n0l ) in dry MeOH
V\{%%ér'ﬁf?u'gln%é%asﬁgégtg@%%aqegospher e at room 20
Waterp dcquityr $anels Managéred wi t h par af or mal dehyde (5. 76g,
d sodi um net hoxi de (17.27g, 0.3197nv1).

ik RN e 0, it !

m xture heated at 50C, stirred overnight
5 Watem Z€oMbsxiSpectnooetart enper at ure. Sodi um bor ohydri de

j i and the
Spderé e R R hDS nateX R RSP HRR LA LT 200°01
stirred for 2 days. The reaction m xture was cooled to
Sio“tafaped stirred for a 25 further 24h, then concentrated
and re-dissolved in DCM (200nm.). Saturated ag. NaHCO3
VéatératMaseLyri0@rdion 4dds added portionwi se with stirring
10 and on conpletion of addition the mxture was stirred
at roomtenperature for a further 0.5h. The DCM phase
Cohgnsepar at ed, washed with brine, dried (MpJSO) and

rat iLye Vel I [ : our Lf i
TS RGER @-Gis sl Abi TGy BEHVREL G RGUIRESBL bt ore
2t x Z0%Mntct Tiecéthbormnephasepaetitlet dize isiltTign.conpound as a
yell ow oil which crystallised on standing (16.7g). 35
WD 2008/ 000729 PCT/ EP2007/ 056342 41 Description 4
15  SbhknBs net hyl et hyl
(. -2-met hyl -4-[ (4-ni t.pophenyl ).qet hyl |- 1-
AiASIEYs Shlvey 53&%}%&? Q'O%&')%’Pﬁéég‘aemo CH3 N S CH3
BCNpganidleBivert =TAmetdnitrileet 0.06¢dtomhiovsd pr epared from
- nit,rgbenzal,dehvde.and 1, 1-di net hyl et hyl
V?%)WQS 'Pﬁwgﬁ?%?qu\?aé i necar boxyl at e hydr ochl ori de
StrengashreWhted simlar to that described for DL in
Description 1. M5 (ES+): 280.2, 236.3, no nol ecul ar

ion (M#) observed 10 Description 5 1, 1-Di net hyl et hyl
Methdd 4- [ (4- am nophenyl) methyl]-2-nethyl - 1-

i perazi t \/0"If O CH3 N ,~ CH3
T%&[S‘*Rﬁ% '{ﬁ'ﬁt@% ??%%’l‘%o%%oun&em%g%&epar ed from
1, 1-di nethyl ethyl (2R)-2-nethyl-4-[(4- 15
Tirhé ¥ ophetBl |) net hyl ] - 1- pi per azi necar boxyl ate (D4) usi ng
a—fetheg—sHm | ar to that
0 3
0.1 3
1.5 97
1.9 97

2.0 3

20

25 e The above method has a flow rate of 1ml/min.
¢ The injection volume for the generic method is 0.5ul
e The column temperature is 40deg
e The UV detection range is from 220 to 330nm

30
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described for D2 in Description 2 although aq. 2M KOH
solution was used in place of solid KOH and the
WO e@stdo2 ti me was 40 m nutes. M5 (ES): M+ 30BCREPMNAGS6342
328.2. 20 25 WD 2008/ 000739 PCT/ EP2007/ 056342 42
Description 6 1, 1-D nethyl et hyl
(2R) - 2-net hyl - 4-{[ 4- (et hyl am no) phenyl ] net hyl }- 1-
cpl peraZ|Fnecar boxyl ate (D6) HSC O f O CH3 N CH3 C

Hdrdgomet hyl et hyl (2R)-4-[(4-
am nophenyl ) met hyl ] - 2- net hyl - 1- pi per azi necar boxyl ate
Open Aceasisiidass DitecteddPrep iristraments gonsisitof thesfolioviagt f or D3
[ IR | t hough the reaction was heated at
1%%%3%? %ﬁggr%ﬁ 0 addition of sodi um borohydri de.

1 8¥atesX703 inje@@kliector. 13 (2H, d), 6.57 (2H, d), 4.16
H d), 3.42 (1 H d), 3.29 (1 H"'

15@’1@5%9?9?%%?” , 2.83 10 (3H, s), 2.75 (1L H ),

1 MigoMass BQ Myss Spestfoheter, dd), 1.94 (1 H m), 1.45

1Q3(?I'§'on % @ste&éfgﬁgﬁ) M5 (ES+): 342.3 (MNa+), 220. 2,

no ) o

ecu bserved. Description 7
1 ﬁilsorn)ﬂ hepostifractign UV detector
i met hyl -4-[(4-nitrophenyl)nethyl]-1- 15
1((‘20% ?Jg%l%g%g?boxyl ate (D7) The title conpound may be
Spftwpaeed using a method simlar to that described for

NE&RME)%'&?#LI@ ;(9£1P7 Al ternative Method (A)

eth
Cohmas) - 2, 6 di methyl 4-[ (4-nitrophenyl)nmethyl]-1- 20

Tﬂ# Qgﬁ@ﬁkﬂﬁ@l&b{%&%@ g S(LB@CO "%ﬁﬁ cé'l'ﬁrgﬁ WhosE3éimensions are

203R B®yrnal-digmetrr by dPAeny In) lsagthy Mhe 3tationaathage Papisteasize is
50 (D82) (4.278g, 17.17 mol) was dissolved in

di oxane (180 m -) and Boc anhydride (7.494g, 34.34
Solweints and sat urated agueous NaHCO3 sol ution (60 ni-)

d hey.Li re 008/ 000729
%E@Dﬁ@ve&gégvgbﬁg 1sAt) F@?né%pgta room't enper at ure
Bo@mamlg holvemtr?el\llﬁﬁNtWraéer\%ﬁé *0.09% FetmigA¢id he filter
ME%P v@éﬁsoﬁlﬁéd&ﬂél%ﬁm&ﬁﬁnﬁ,&&e@&@t rated

un vacuum and r

es| due artitioned between DCM
Neadlevinse solvarie IMeRH! Watar: DMSOEhHY: 3 ed and t he

Methods
One of five methods may be used depending on the analytical retention time of the

compound of interest.

All have a 15-minute runtime, which comprises of a 10-minute gradient followed by a
5-minute column flush and re-equilibration step.

MDP 1.5-2.2 = 0-30% B

MDP 2.0-2.8 = 5-30% B

MDP 2.5-3.0 = 15-55% B

MDP 2.8-4.0 = 30-80% B

MDP 3.8-5.5 = 50-90% B

Flow Rate

All of the above methods have a flow rate of 20mL/min.

(I

Hardware
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aqueous was extracted with DCM (x2). The DCM | ayers
were conbi ned and dried to 5 produce a yell ow oil
The m xture was purified by passi ngpetYEB2gN056342
an SCX cartridge to produge a yellow oil (4.7879)
whi ch was a m xture of the title conpound and
unreacted D82. This whole was dissolved in DCM (60mn)
and trlethylan1ne (2 936 nL) added foll owed by Boc
paters S0 & SieRtiE pdu@mDI ). The m xture was
y@&F&Qﬁ@ enper ature overni ght under argon. PS
1;anrﬁ@%#§ﬂgg%§QMﬁs added 10 and the m xture all owed
WaterstRumg Gontgf Modulet he pol ynmer was filtered off and
Yehbct ¢ ved to produce a yellow oil
y%%‘éégkgfﬂigurrggcatlon by col um chr omat ogr aphy
pate €p0/ petrol eum et her gave a pale
5Q) solid was dissolved in
%o gh°9’d(° Aedoedded cartridge (70g) which was
-d,b g6 Sheditoietérol | owed by 2MNH3 in MeOH. The
r&ﬁ n' ﬁﬁﬁﬁd to produce a 15 yellow solid
further purified by colum
‘ apemwagidigolleBlont i on  wi th 0- 50% Et 20/ pet r ol eum
ether gave the title conmpound as a whitish creamsolid
(2.6249). Ms (ES+): 294.3, 250.3, no nol ecular ion
Softwadre obser ved. Description 8 20 1, 1-Di net hyl et hy
enyl ) nethyl ] - 2, 6- di met hyl - 1-
V"g‘%q?%%ﬁ caﬁkﬁ%gﬁ = (D8) H3C~ CH3 H3C 0 O
FBC* , N. ~CH3 N NHQ To a solution of 1, 1-dinethylethyl
anﬁS)-Z,G-dinethyl-4-[(4-n i trophenyl)nethyl]-1-
pI perazi necar boxyl ate (D7) (2.62g, 7.53mmol) in MeOH
ThesvlumnsrusedareWaters Atiantis2 thendimensionsofgguctnare tammac 100mm

%@98&&%5 ggr’]nmzfgﬂoﬁﬁw (554@%‘%%%}53&\?\‘5%@;@%'&?%% B4riEE size is

Spgor ousl y at 80C for 1.5h and then the iron residues
removed by filtration through Celite(r). The filtrate
was concentrated and the residue partitioned between
JoGentsnd wat er. The aqueous | ayer was further
h o onbi ned organics were
'&i%%hsgd\g\%rhcen rat ed/t° %BEIA {/dg the crude product as
Ea @rgahiswwolvealrr Agetordityije +Qd|°/uﬁnrnmm°~oldat ography el uting
0, ¥4 7 342 44 with 0-100%
%g}ﬁ) Sﬁ‘%ﬁ?eﬁ%ﬂg% E\ﬁgfa%\?egt e title conpound (1.6949).
h&dd(eGiD@B:splveﬂtGOMBmpnm 12 (2H, d), 6.64 (2H d), 4.05
(2H, m, 3.64 (2H, br s), 3.36 (2H, s), 2.59 (2h, d),
.06 (2H, dd), 1.46 (9H s), 1.27 (6H, d). M5 (ES):
M@&O 3, M\a+ 342. 5 Descri ptlon 9

y .
T}fﬂe ggé;?gg éJn%h&}Q Hsed Zile?Tr}ld rzgmat hy ana o|)cablhréert]e tl]on tmp]e o}f the
cofinpopig ef interesic arrhbmmwataeﬁ(@gynutswrmme whih-comprises of a 10-
nll_fﬁ&e gradle\htrf%eal by a 3.5 minute column flush and re-equilibration step.

Large/Small Scale 1.0-1.5 = 5-30% B

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

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

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

Large/Small Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5 minutes flush
and re-equilibration) '
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NH 1 CH3 The title conmpound was prepared from
1,1-di methylethyl (2R 6S)-4-[(4- 10

wanisopitenyl ) net hyl ] - 2, 6- di met hyl - 1- pi per azi neeer/BR2YI /856342

te (D8) using a nethod simsfar to that described for
D3 in Description 3A although the reaction was heated
at 50C for 48h prior to addition of sodium
bor ohydri de then for 1h after addition. Further
Flvavearter mal dehyde (1eq) and sodi um net hoxi de (1eq) wer e
ARG bWl At 2 A Bl 8 ot 20 Bmall Seale) o
49@1§6nlhdhar‘geaceu) at 50C for 1 h. SH (CDCl 3i 400MHz)
7.16 (2H, d), 6.57 (2H, d), 4.05 (2H, m, 3.70 (11H,
br s),.3.36 (2H, s), 2.82 (3H, s), 2.59 (2H, d), 2.06
SOQIHWgr@dDentsl 49 (9H, s), 1.27 (6H, d). M5 (ES+): 356.3
+ ecular ion (M) observed. 20
%@B ' éwt"uz%ﬁ‘ 'iﬁ 32 lBmet hyl et hyl
LaIQP(149m230prhen'!5‘5Pb1ﬁ‘eBhyl ] - 1- pi per azi necar boxyl at e
ﬁ% B CND NOZ The title conpound was
Lé@é%)a?teo? rom Z'(37n| t robenzal dehyde and
Large-26 teed. hynie £1pt65% Bpi per azi necar boxyl at e using a

GBS HHBo007) 056342 45 1A al though the

product was purified by colum chromat ography foll owed
%%M an SCX colum eluting with MeCH

. M5 (ES+): 266.1, 222.2, no
Hapdwanel ar i on (MH#+) observed. 5 Descr i ption 11

shids BOREYE

am nop eny%gmet hyl ] - 1- pi per azi necar boxyl at e
B(Mlﬁ -AGRRGBAGtosaraplgH3 /N NJI NH2 The title conpound

fﬁﬁggﬁg%?gﬁd%gb@lo using a nmethod simlar to that

escr | I'n Description 8 although no col um
Bctmeoﬁﬁ‘ﬁ@geaphy was required. M5 (ES): 10 M+ 292.1,

cription 12 1, 1-Di net hyl et hyl
BE@%F% mstEhgaF)Zm no) phenyl |
Brikeh PRX690pi per azi necar boxyl ate (D12) H3C3 O O

soaahs NI NH

User interface — NMR Kiosk
Controlling software — XWin NMR version 3.0

Chromatography

Unless stated otherwise, all column chromatography was carried out using silica

columns.

Abbreviations

BINAP — (+)-2,2'-bis(diphenylphosphino)-1,1’-binaphthalene
- BOC - tert-butyloxycarbonyl

'BuOH - tert-butanol

CCl, — carbon tetrachloride

CDCI; — deuteriochloroform

CuCl - copper (I) chloride

1,2-DCE - 1,2-dichloroethane,

DCM - dichloromethane
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1 15 CH3 The title conpound was prepared from D11
using a nmethod simlar to that described for D3 in

we®sndERe on 3A al t hough the reacti on was heat BAT/AP2060@6342

overnight prior to additigs of sodi um borohydride and

no col um chromat ography was required. 8H (CDCl 3,

400MHz) 7.11 (2H, d), 6.57 (2H, d), 3.69 (1 H, br.s),

3.40 (6H, m, 2.83 (3H, 20 s), 2.36 (4H, nm), 1.45 (9H,

%alﬁ-dlasmléy'ebmr@uméwdﬂdﬁ incorrectly referenced TVS
trum. M5 (ESt): 206.2, no

rm% ecu%sgﬁ%?ﬂg%%% observed. WO 2008/ 000729

DMET+ MY ggmethgpnamides Descri ption 13 Et hyl

4- ) oxy] - 3- pyri di necar boxyl ate (D13).
D@néé Cdgh?[ﬁlp%%h odi um hydri de (0.653g, 60%in m neral
DM$0-d3 6 dBBathyhsulfgxideadt suspended in DMVF 5 (10 ni)

and 4-fluorophenol (0.915 g, 8.169 mol)
Eltlzgjj gleﬂ{ﬁ/gtwo portions. The m xture was stirred for 20
E@Aat@@wmatet hyl 6-chl oro-3- pyridinecarboxyl ate
8.169 mmvol ) was added together with
Iatlona(ﬂ (4 mM-) added to aid solubility. The
Hﬁlthrecmgrg:mmdrowwsmo@ef or 2.5 h. The reaction
ragl'g d 0 cool to roomtenperature and
F{/‘%B&e#r ﬁ%dg@)%b@bi&\j\aﬂ%gllo added. The sol ution was
FhSOdi-ﬁuléldiCta@i%H 3 with 2M HCl and extracted with ethyl
Kgmet ?B{%sé dFU}% conbi ned ethyl acetate |ayers were
centrat ed to produce a brown oil. The
MﬁQI‘tHeﬂpﬁ{bﬁn%t was purified by chromatography. Elution
_ petrol eum et her gradi ent gave the
'\{(q ‘e @8 %@r@gﬂ%%a colourless oil (0.284 g). 8H
Mr@aamangam@mpxeem (11-1, dd), 8.28 (1 Hdd), 7.11

L 1 15 d), 4.37 (2H q), 1.38 (3H,
'\%@ﬁ I\/g?jt'"[l_J h%?l\/lé—H 262 . Description 14
rsod@rrdpmieqw)cgma@— pyri di necarboxylic acid

4) eiod I F O 20 Ethyl
’\%IR? S?cﬁ"jﬁ?op?]enyl ) oxy] - 3- pyri di necar boxyl ate (D13)
750féjum1‘Y95>4' ol ) was taken up in 1,4-dioxane (5

,\ggz ggd Lintsirstgr hydr oxi de (0.050 g, 2.109mmpl) was
Fssolved in water. The two sol uti ons were comnbi ned

Nihd agimeniad at room tenperature for 2 h. The nixture

p@ﬁé %(énéij J,Jn%ﬂ ch&cBil 5 With 2M HCl and concentrat ed.
e resid was taken up in ethyl acetate, dried and

P@oﬁdﬁ@mlfﬁ%t ed to yield the title conpound as 25 a

(0.233 g). SH (DVSO-d6, 400MHz)
13, 2gﬂawrﬁ8négirb9a'8 65 (1H, dd), 8.28 (1 H, dd), 7.26

SCHH:- skigng qatlme(@aﬂgerd) MS (ES): M+ 234.2, (M H+)
T%%Z tifluorBs&HiciaBlyi on 14: Alternative Method (A)
THF - tetrahydrofuran V
THMD - 2,2,6,6-tetramethyl 3,5-heptanedione

Xantphos — 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene

Description 1
1,1-Dimethylethyl (2S)-2-methyl-4-[(4-nitrophenyl)methyl]-1-

piperazinecarboxylate (D1)



10

15

20

25

30

wo2@Rloa07epyr i di ne- 3- car boxyl ate (30g) and

6- [ (4- Fl uor ophenyl ) oxy] - 3- pyri di necar boxylic acid
(D14) 30 A m xture of 4-fluorophenol (96.8g), nethyl
C eSPUIVEP2007/056342
carbonate (285.3g) in DVsO3(875nm) was stirred and
heated to 130cC over WO 2008/ 000729 PCT/ EP2007/ 056342
47 a period of 1.75h then cool ed overni ght. The
reaction mxture was reheated to -150C over a period
of 1.5h, kept at thiglierpergture for -1 h, then
cooled to -40C and po dT?nto wat er (4L). The
aqueous sol ution was excH, HMth ether (1.0L) then
adj usted to pH7-8 by addiEf of 2M HCI. The sol uti on
was extracted with furtheryg ether (2x1.QL), then
adjusted to pH 2 by additiqn gf 2M HCl causing
precipitation of a solid. recipitate was
collected by filtration, was N h water and dried
overni ght at 40C in vacuo to give the title conmpound

A&ﬁm@;r@@f &ﬁlt&bakzaﬁ@hy@e (136197 @) tmolPasStaininyRithyt 2282-methyl-1-

th
p@?ﬁzwsyngrm%/wate( (hyerqehlorife o r@hReny PYOSMoRet fAthylamine  (15mL,
onmemél)rahh] SRR ws&&@s@sma@m Qh?bg rw!z&nastnwlﬂbéEfS(*sd@)mL)

pi per azi necar boxyl at e g
wgs qqged,\@t ropmzterpperatasecpyernighty Sa Lmategl_gqqeog§ wkpos solutlon
(Z(Q)Oﬁﬂ:) Fhd40aduiaesnd Ire2miRairEYetirrdd Ry xzehso%am@@xy*hé Cpha§ésd were

0.866 nmol) was 15 suspended_in
Seppia ndthey @smowaaacr@a waghed yithy BEM. WQ§ C@H@F’@é’ qrganics
w@ﬂe wasnéa%hh Hifle Oded hnd lebRdentatedO (%Kﬁn%hro&a’i%?ab’ﬂ?oélhtmg

ortion wise over 5 mnutes. The m xt

Wi <0-A8%: BIPAGherane: Gayp 98 enRBROUaS @ Beler Kol o which
c@g{aﬂﬂes@l on' ek (IS, Sscwgn&oqu&gvﬂg e, vasdipn, d),

q é4 fl uoro hené 3{_1
AT heasBdryH, dhiB&2 @H, di 350/6H, ¢l 63 (tH.(td), 278(1H, m),

2 (¢R, MRS 2PAd diy, 00Bl(YHI M), StA9H2E), 4.25%8APgR: The
\asigl(d ch?orl d@ ro{n st e(p 1 \)Nas@?(ake%) up ?n B(%%/I m.)
and added to a solution of 1,1-dinethylethyl

0@38». n % ﬁt&haﬁwmbtrf’a& (rret hyl am no) phenyl ]
pErazi necar boxy 0.23 g, 0.693

1 drimethyieth(29)- wthywrwevmpannw»ne viles m. 1.386

pip@hindéitbadiad (pay t he m xt ure vvas stirred 25
over ni ght at roomterrper ture. The reaction mx

Avixtuse |om4éu¢rqmeﬂ¥a gshvee 420- 23%591%’60% eimgdhvigthyl 1‘2@ 2 methyl -1-
@@k&%&aﬂb@yﬁétam@ 068; @gnﬁcﬂ)?taﬁ@ Sdiun W&bétzs@)b@e%driae (85g,

nbi ned anics were dried and concentrated

Oé‘lmLR!i)é” |6r?o'a§ t{1epsasslirne iab epopy temnsraluie QVRF-WRekengr Apghipaction

nisktiel Was Webfad %&Mﬁk@%(mbnebg%mbﬁl(d@@int)h@vetrlé bériod of
WO 2008/ 000729 PCT/ EP2007/ 05634 orpound as a

~ghi Atiert » Suhen 3minsy e grganieDeysy, was GRPaRied, sgshed withybrine,

dried@nél lcdicentrated to give a viscous pale yellow oil. Purification by column
chromatography eluting with 0%, 10% and then 20% EtOAc/hexane yielded the title
compound as a yellow crystalline solid (61.1g).
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m, 7.26 (1 H nm), 7.19 (2H, ), 7.10 (2H, t), 6.99
(2H, m, 4.00 (2H, m), 3.53 (3H, s), 3.34 (2H s),

wQ@288/008k) s), 2.44 (2H, d), 2.05 (2H, n), 1.4BCT/BPR007/056342

s), 1.18 (6H, d). M5 (ES)3sMHt 547.3. 5 Description
16 1, 1- D net hyl et hyl
(2S)-4-({4-[({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carb
onyl )

Deseriptjon @ni no] phenyl } met hyl ) - 2- met hyl - 1- pi per azi necarb

18 G B shho i ey N - N

pépqrazinetarboxylater{2) oxy] - 3- pyri di necar boxylic acid
(D14) (0.232 g, 0.994, |) was dissolved in

1, 4- di oxane (6 nlL) A 9I chI oride (0.363 ni,
4.972 mmol) added dropw m xture was heated at
reflux for 3.5 h, then CO’E j’aﬁd concentrated in
vacuo. DCM was added to t esi due which was then re-

concentrated to yield
6- [ (4-fl uorophenyl) oxy] - 3- pyiAti\nhecar bonyl chl ori de as
a yellow 15 oil (0.2529) V\,hi as used directly in
step 2. Step 2: The acid chlorrtdeNyom step 1 was
taken up in DCI\/ISS m_zwand added to 1, 1- dinethyl ethyl
TPZ‘S? dgangylﬂtpyl (2S)-RA0ethdrinkA4- QWHWMWn]ﬁEmwp;lnqcarboxylate
(Wr@@ {@?@hh@whamﬂ 99 Qa@@ﬁmﬁbl) ;QMWH mmh)L was added

Tri et I:}/I am ne

°‘é(/r\wwﬂ?é) W% Rle catplyst 49)r9élﬂ’ tB? "ﬂ'é‘&Fﬁ Wéﬁﬁ‘éi’@ﬂ%’ﬂaéed at

ré’(Qn @ééﬁﬁé}bﬂlm an&r Bﬁhds%ﬁér‘id Qr%séﬂrétféi’f MRS Thel dtAgst Wastemoved
aquequs was, extracted

i1 feltﬁatmwcq(zwe SRS ENCONBISS UPQi e HpElg s ariiioned

b@Mééﬂ D@Mdarﬁpﬂﬁﬁﬂbhétaﬁdeo@@y@rfwgﬁflﬁﬂ\@ﬂ@ﬁﬁadf&ﬁwnh DCM (x2).
_lpurl col umm chr omat Qgr aphy Elution with

tex0 mgmﬁww@m%@ﬁw gt?'ﬁ‘ﬁr drigd gpd eoncgatrated ?%glve the
tig® BBMH&%daés acoleeﬂ@grduas& mdz wWiHibhodds @ded iBlthd k&¥Istbp without
400NHz). H, dd), 7.24 cng, 2
figrsher pugfgca@gqq 5Hn<§:oc€53 f@OMtIzH? 1@) (2H4 d)e9.64 (3, dr 44 (TH, br.s),

'33788@H &)3@ ezctle ﬂ é&z(($|h* d)Sh 28%1I46d) éobléﬂqi)td) 23743(4H§ th), 2.58

(tlet); @pede ) 1§5®U'| (nl) F1|46 H, s)1 26 (3ree)- s) 1. 20
(3H, d). M (ES) MH  535.3. 30 WD 2008/ 000729
PCT/ EP2007/ 056342 49 Descrl ption 16: Alternative

(‘Izﬁ}lslélthwe‘ﬂh)fl Qiﬁ«{ ((4-am.uspm{w%tmwlm&hpw di nyl }carb

nyl
PiRAraHPesaRPRYPISHBRY | } net hyl ) - 2- met hyl - 1- pi per azi necar b
T%X’V H%ﬁrﬁetﬁ@é@l (29)- 2 met {-4- [(4-n|trophenyl)methyl] -1- plperazmecarboxylate

24 FI uor ophen pyridi necar boxylic acid

(@Dl Sg¢ 29.8mq)) o] $9ml«0a§ncsvm%fs(§|59 ) iah 80°C ‘was added

ailnrﬂﬁrﬁurﬁxém@ncfe‘lgpf@cj @%4&6!)%56 n‘éh' Qéw&ﬁ (7289, 501434mo|) with
972 nnol cauti ous|

V0TS B0 (BACHRIWER TR A C dorcenhen feies dalpegtbmelte®

WHIl tsHll Bot\asd Hd AwR Eake waROhashed vﬁﬂmﬁnéw BERA - ThE! 8 gayers
) was added and the solution

onmL
véeée sepiralsd ,aggétap ?%@Pw @ys{ yas washgd W|th DCM (x3). The DCM layers
weré cémbinear aMdteNd,30xYand3concentrated to give the crude product which

was purified by column chromatography. Elution with 20-70% EtOAc/petroleum ether
gave the title compound as a white solid (9.46g).
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pyri di necar bonyl chloride which was re-dissolved in

DCM (250nmL). This was added 10 dropw se to a solution
w@200%/0007a9 et hyl et hyl (2S) - 2-net hyl -4-{[ 4- PCT/EP2007/056342

(et hyl am no) phenyl ] net hyl B9 1- pi per azi necar boxyl at e

(D3) (25g, 0.0783npl, prepared in three different

bat ches according to nethod D3B and consol i dated) and

triethylam ne (14nL, 0.1004nol)-in DCM (250nL) cool ed

Descriptiorc 2/ AltdreativeaMethmdyB) 30mi ns. The reacti on
' to.r re stirred for
1.7t e R L TR i R BRI ARt T ot
pumlraxihmrb&ylaté(mﬂ) and brine, then dried over MpS™4
and ent o,to
P o oy odcimetS et | ¢ ErRen- AR Reni-t-
p;penazlrvebm'bbxyléte (Don1L82g, a0644moky)| tisthylagtnd (ML) and 5% PtC
ul a >4
HRRSC I, S R BED i VRO Egrty ! PydREe g 4 foom
teDeyseraturet Bod ahﬁosmeng pressue pverightt Thercatalysé wasemmaved by
.an ropriate-carbo [ Ci Tabul at ed. conpounds
iffafion SRPYERN AT, fiRhBRiEOL] TREMhtd AR Bp Bl BefiSones
imBCM (2O0sILiriahdwasbed it €M 8OH b@dtlom TIBesaquepms wasH @as re-
n anili rsor
M Achel, M BB A e, 4 e g8 036 Bined, washed
WREC BriRe2 0t G%Béﬁcenfrated thl ga/e ther titleLcorhpoumdt (d9/83gDwhizh Qvas
Da"00O0.0m0OOOCL
Uieﬂﬁ dné &extﬁ*’e@)vﬂh%ﬁv%w@cat'?m Ernas ECCo 06 N
O EEcuE Eco0. Cm OU .OL ZCC
D@cr t?o OEE rL NUON >
1,1-Dimethylethyl (2S)-2-methyl-4-{[4-(methylamino)phenyl]methyl}-1-
piperazinecarboxylate (D3)

eH,

To 1,1-dimethylethyl (2S)-4-[(4-aminophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D2) (4.14g, 13.56mmol) in dry MeOH (80mL) at 50°C under
an argon atmosphere was added paraformaldehyde (1.22g, 40.67mmol) and sodium .
methoxide (3.65g, 67.78mmol). The mixture was stirred for ~24h then sodium
borohydride (1.54g, 40.67mmol) was added portion-wise and the reaction stirred at
50°C overnight. After cooling to room temperature, acetone (10mL) was added and
the solvent removed in vacuo. The residue was partitioned between DCM and water
and the organic phase was washed with brine, then dried and concentrated. Column
chromatography gave the title compound as a colourless, crystalline solid (3.73g). 8y
(CDCls, 400MHz) 7.13 (2H, d), 6.57 (2H, d), 4.16 (1H, br.s), 3.78 (1H, d), 3.67 (1H,
br.s), 3.42 (1H, d), 3.30 (1H, d), 3.08 (1H, td), 2.83 (3H, s), 2.75 (1H, m), 2.59 (1H,
m), 2.06 (1H, dd), 1.94 (1H, m), 1.45 (9H, s), 1.21 (3H, d).
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Desgriptiéh 3: Alternative Method (A)

1,1-Dimethylethyl (2S)-2-methyl-4-{[4-(methylamino)phenyllmethyl}-1-
piperazinecarboxylate (D3).

A mixture of 1,1-dimethylethyl (2S)-4-[(4-aminophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D2) (7.45g, 24.43mmol), paraformaldehyde (2.202g,
73.28mmol) and sodium methoxide (6.597g, 122.13mmol) in methano! (150mL)
under an argon atmosphere was heated at 50°C over-weekend. After cooling,
sodium borohydride (1.848g, 48.85mmol) was added and the reaction mixture was
heated at 50°C for 1h then cooled to room temperature. Acetone was added until no
more bubbling was observed, then the mixture was concentrated. The residue was
partitioned between DCM and water and the aqueous was re-extracted with DCM.
The combined organics were diluted with MeOH (approx. 20mL) to aid solubility,
dried and concentrated to yield the title compound as an off white solid (7.77g)

Description 3: Alternative Method (B)
1,1-Dimethylethyl (2S)-2-methyl-4-{[4-(methylamino)phenyl]methyl}-1-
piperazinecarboxylate (D3).

1,1-Dimethylethyl (2S)-4-[(4-aminophenyi)methyl]-2-methyl-1 -piperazinecarboxylate
(D2) (19.53g, 0.0639mol) in dry MeOH (300mL) under an argon atmosphere at room
temperature was treated with paraformaldehyde (5.76g, 0.1918mol) and sodium
methoxide (17.27g, 0.3197mol). The reaction mixture heated at 50°C, stirred
overnight then cooled to room temperature. Sodium borohydride (7.26g,
0.1918mmol) was added portionwise and the reaction mixture was then re-heated to
50°C and stirred for 2 days. The reaction mixture was cooled to rt and stirred for a
further 24h, then concentrated and re-dissolved in DCM (200mL). Saturated aq.
NaHCO; solution (200mL) was added portionwise with stirring and on completion of
addition the mixture was stirred at room temperature for a further 0.5h. The DCM
phase was separated, washed with brine, dried (MgSO,) and concentrated to give a
yellow oil which was purified by column chromatography. Elution with 0%, 10% and
then 20% EtOAc/hexane yielded the title compound as a yellow oil which crystallised
on standing (16.79).
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Description 4

1,1-Dimethylethyl (2R)-2-methyl-4-[(4-nitrophenyl)methyl]-1-

piperazinecarboxylate (D4)
H,C
H,C? o\(o
ts [Nj‘\CHS
N

Q.

5 The title compound was prepared from 4-nitrobenzaldehyde and 1,1-dimethylethyl

2

(2R)-2-methyl-1-piperazinecarboxylate hydrochloride using a method similar to that
described for D1 in Description 1. MS (ES*): 280.2, 236.3, no molecular ion (MH")
observed

10 Description 5

1,1-Dimethylethyl (2R)-4-[(4-aminophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D5)
Haéa%,o 0

CH, Nj CH,
N

Q.

The title compound was prepared from 1,1-dimethylethyl (2R)-2-methyl-4-[(4-

2

15 nitrophenyl)methyl}-1-piperazinecarboxylate (D4) using a method similar to that
described for D2 in Description 2 although ag. 2M KOH solution was used in place of
solid KOH and the reaction time was 40 minutes. MS (ES): MH* 306.2, MNa" 328.2.

20

25



C~-co0 CEO i CI OMO" coa) L4LQ. >> 1L
-N 4> EO41Cj, OLOEEOO Ecolt U CO~N
woORMSBICDO N UM Nw +L O L CL CCNCL CO eT1/BPN0T056342
"NNONCLEE2 0O.. >2d O ULw> n. ECGdN
OdOCCpOCa~ECOLCCCOL i a- a. a. QU
LLU 0 Z0 000 2z ZZO\\~~]O\\\\/~O

0
0Zz Uo UO0D4 U 3
Description 6
1,1-Dimethylethyl (2R)-2-methyl-4-{[4-(methylamino)phenyl]methyl}-1-

piperazinecarboxylate (D6).

6 CY) C14000 MM O NN

&H,

5 The ftitle compound was prepared from 1,1-dimethylethyl (2R)-4-[(4-
aminophenyl)methyl]-2-methyl-1-piperazinecarboxylate (D5) using a method similar
to that described for D3 in Description 3A although the reaction was heated at 50°C
for 48h prior to addition of sodium borohydride. 4 (CDCl;, 400MHz) 7.13 (2H, d),
6.57 (2H, d), 4.16 (1H, m), 3.78 (1H, d), 3.42 (1H, d), 3.29 (1H, d), 3.08 (1H, td), 2.83

10 (3H, s), 2.75 (1H, m), 2.59 (1H, m), 2.07 (1H, dd), 1.94 (1H, m), 1.45 (9H, s), 1.21
(3H, d). MS (ES™): 342.3 (MNa"), 220.2, no molecular ion (MH") observed.

Description 7
1,1-Dimethylethyl (2R,6S)-2,6-dimethyl-4-[(4-nitrophenyl)methyl]-1-
15  piperazinecarboxylate (D7)

The title compound may be prepared using a method similar to that described for D1.

" Description 7: Alternative Method (A)
1,1-Dimethylethyl (2R,6S)-2,6-dimethyl-4-[(4-nitrophenyl)methyl]-1-
20 piperazinecarboxylate (D7)

H,C__-CH,
HC

o j,CH

: “NO,

(3R,5S)-1-[(4-Nitrophenyl)methyl]-3,5-dimethylpiperazine  (D82) (4.278g, 17.17
mmol) was dissolved in dioxane (180 mL) and Boc anhydride (7.494g, 34.34 mmol)
and saturated aqueous NaHCO; solution (60 mL) were added. The mixture was
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stirred at room temperature overnight; the mixture was filtered and the filter cake

washed with DCM. The filtrate was concentrated under vacuum and the residue
partitioned between DCM and water. The DCM layer was separated and the
aqueous was extracted with DCM (x2). The DCM layers were combined and dried to
produce a yellow oil (9.614g). The mixture was purified by passing through an SCX
cartridge to produce a yellow oil (4.787g) which was a mixture of the title compound
and unreacted D82. This whole was dissolved in DCM (60mL) and triethylamine
(2.936 mL) added followed by Boc anhydride (4.612g, 21.13mmol). The mixture was
stirred at room temperature overnight under argon. PS Trisamine® (6g) was added
and the mixture allowed to stir for 30min; the polymer was filtered off and the solvent
removed to produce a yellow oil (6.5621g). Purification by column chromatography
eluting with 0-50% Et,O/petroleum ether gave a pale yellow solid (5.245g). This solid
was dissolved in MeOH and passed down an SCX cartridge (70g) which was flushed
with MeOH followed by 2MNH; in MeOH. The solvent was removed to prodﬁce a
yellow solid (3.833g) which was further purified by column chrorhatography. Elution
with 0-50% Et,O/petroleum ether gave the title compound as a whitish cream solid
(2.624g). MS (ES*): 294.3, 250.3, no molecular ion (MH") obse;'ved.

Description 8
1,1-Dimethylethyl (2R,6S)-4-[(4-aminophenyl)methyl]-2,6-dimethyl-1-
piperazinecarboxylate (D8) |

H,C<__-CH,

o
N
N

H,C CH,

Q.

To a solution of 1,1-dimethylethyl (2R,6S)-2,6-dimethyl-4-[(4-nitrophenyl)methyl]-1-
piperazinecarboxylate (D7) (2.62g, 7.53mmol) in MeOH (25mL) and water (25mL)
heated to 80°C was added iron powder (1.26g, 22.54mmol) and ammonium chloride

2

(2.01g, 37.58mmol). The reaction was stirred vigorously at 80°C for 1.5h and then
the iron residues removed by filtration through Celite®. The filtrate was concentrated
and the residue partitioned between DCM and water. The aqueous layer was further
extracted with DCM (x2) and the combined organics were dried and concentrated to
give the crude product as a yellow foam (2.01g). Column chromatography eluting
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(2h, d), 2.06 (2H, dd), 1.46 (9H, s), 1.27 (6H, d). MS (ES): MH"* 320.3, MNa" 342.3.

Description 9
1,1-Dimethylethyl (2R,6S)-2,6-dimethyl-4-{[4-(methylamino)phenylJmethyl}-1-
piperazinecarboxylate (D9)

HyC~__-CH,

H,C o

The title compound was prepared from 1,1-dimethylethyl (2R,6S)-4-[(4-
aminophenyl)methyl]-2,6-dimethyl-1-piperazinecarboxylate (D8) using a method
similar to that described for D3 in Description 3A although the reaction was heated at
50°C for 48h prior to addition of sodium borohydride then for 1h after addition.
Further paraformaldehyde (1eq) and sodium methoxide (1eq) were added; the
reaction was heated at 50°C for 12 h; further sodium borohydride (1eq) was added
and the reaction heated at 50°C for 1h. &4 (CDCl;, 400MHz) 7.16 (2H, d), 6.57 (2H,
d), 4.05 (2H, m), 3.70 (1H, br s), 3.36 (2H, s), 2.82 (3H, s), 2.59 (2H, d), 2.06 (2H,
dd), 1.49 (9H, s), 1.27 (6H, d). MS (ES"): 356.3 (MNa"), 234.3, no molecular ion
(MH") observed.

Description 10
1,1-Dimethylethyl 4-[(4-nitrophenyl)methyl]-1-piperazinecarboxylate (D10)

Hs'c*:%o\fo
0
Q.

The title compound was prepared from 4-nitrobenzaldehyde and 1,1-dimethylethyl 1-

2

piperazinecarboxylate using a method similar to that described for D1 in Description
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222.2, no molecular ion (MH") observed.

Description 11
1,1-Dimethylethyl 4-[(4-aminophenyl)methyl]-1-piperazinecarboxylate (D11)

Hcs%/ o
O

Q.

The title compound was prepared from D10 using a method similar to that described
for D8 in Description 8 although no column chromatography was required. MS (ES):
MH* 292.1, MNa* 314.2.

2

Description 12
1,1-Dimethylethyl 4-{[4-(methylamino)phenyl]methyl}-1-piperazinecarboxylate

(D12)
Hy
Hac%j\ro
(]

Q,

CH,
The title compound was prepared from D11 using a method similar to that described
for D3 in Description 3A although the reaction was heated at 50°C overnight prior to
addition of sodium borohydride and no column chromatography was required. 3y
(CDCls, 400MHz) 7.11 (2H, d), 6.57 (2H, d), 3.69 (1H, br.s), 3.40 (6H, m), 2.83 (3H,
s), 2.36 (4H, m), 1.45 (9H, s) [5 values corrected for incorrectly referenced TMS at
0.58ppm on spectrum]. MS (ES*): 206.2, no molecular ion (MH") observed.
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Description 13

Ethyl 6-[(4-fluorophenyl)oxy]-3-pyridinecarboxylate (D13).
0

F
U @ /©/
X (0]

Sodium hydride (0.653g, 60% in mineral oil, 16.338 mmol) was suspended in DMF
(10 mL) under argon, and 4-fluorophenol (0.915 g, 8.169 mmol) added in two
portions. The mixture was stired for 20 minutes then ethyl 6-chloro-3-
pyridinecarboxylate (1.515 g, 8.169 mmol) was added together with additional DMF
(4 mL) added to aid solubility. The mixture was heated to 80 °C for 2.5 h. The
reaction mixture was allowed to cool to room temperature and water (30 mL) was
added. The solution was acidified to pH 3 with 2M HCI and extracted with ethyl
acetate (x3). The combined ethyl acetate layers were dried and concentrated to
produce a brown oil. The crude product was purified by chromatography. Elution with
a 0-25% Et,O/petroleum ether gradient gave the title compound as a colourless oil
(0.284 g). 64 (CDCI3, 400MHz) 8.81 (1H, dd), 8.28 (1H,dd), 7.11 (4H, m), 6.95 (1H,
d), 4.37 (2H, q), 1.38 (3H, t). MS (ES): MH" 262.2.

Description 14
6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14)
0

F
eV
X o)

Ethyl 6-[(4-ﬂuorophenyl)oxy]-3-pyridinecarboXyIate (D13) (0.275 g, 1.054 mmol) was
taken up in 1,4-dioxane (5 mL) and lithium hydroxide (0.050 g, 2.109mmol) was
dissolved in water. The two solutions were combined and stirred at room temperature
for 2 h. The mixture was acidified to pH 5 with 2M HCI and concentrated. The residue
was taken up in ethyl acetate, dried and concentrated to yield the title compound as
a cream/white solid (0.233 g). 54 (DMSO-dg, 400MHz) 13.20 (1H, bs), 8.65 (1H, dd),
8.28 (1H, dd), 7.26 (4H, m), 7.12 (1H, d). MS (ES): MH* 234.2, (M-H*) 232.1.

Description 14: Alternative Method (A)
6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14)

A mixture of 4-fluorophenol (96.8g), methyl 6-chloropyridine-3-carboxylate (30g) and
cesium carbonate (285.3g) in DMSO (875mL) was stirred and heated to 130°C over
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and pouced Dtdvated (4L). Thé) aguebd- solution was extracted with ether (1.0L)
then adjusted to pH7-8 by addition of 2M HCI. The solution was extracted With further
ether (2x1.0L), then adjusted to pH 2 by addition of 2M HCI causing precipitation of a
solid. The precipitate was collected by filtration, washed with water and dried

overnight at 40°C in vacuo to give the title compound as a beige/pink solid (36.7g).

Description 15
1,1-Dimethylethyl (2R,6S)-4-({4-[{[6-(4-fluorophenyl)-2-methyl-3-
pyridinyl]carbonyl}{methyl)amino]phenyl}methyl)-2,6-dimethyl-1-
piperazinecarboxylate (D15)

H,C__-CH,

HC g

Step 1: 6-(4-Fluorophenyl)-2-methyl-3-pyridinecarboxylic acid (0.2 g, 0.866 mol) was
suspended in DCM (14 mL) and DMF (1 drop) was added. The mixture was cooled in
an ice-bath and oxalyl chloride (0.226 mL, 2.598 mmol) was added portion wise over
5 minutes. The mixture was heated to 40 °C for 90 minutes. The mixture was allowed
to cool and the solvent removed under vacuum to give 6-(4-fluorophenyl)-2-methyl-3-
pyridinecarbonyl chloride as a yellow solid (0.270g) which was used directly in step
2.

Step 2: The acid chloride from step 1 was taken up in DCM (3 mL) and added to a
solution of 1,1-dimethylethyl (2R,6S)-2,6-dimethyl-4-{[4-(methylamino)phenyl]
methyl}-1-piperazinecarboxylate (D9) (0.23 g, 0.693 mmol) in DCM (2 mL).
Triethylamine (0.193 mL, 1.386 mmol) was added and the mixture was stirred
overnight at room temperature. The reaction mixture was diluted with DCM and
washed with water. The aqueous layer was re-extracted with DCM (x2) and the
combined organics were dried and concentrated. The crude product was purified by
column chromatography. Elution with 0-50% EtOAc/petroleum yielded the title
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nf) 756015, ), P1oeh B), F1d (2. 5, .98 2t 8.%.8 (2H, m), 3.53 (3H, 5),
3.34 (2H, s), 2.58 (3H, 5), 2.44 (2H, d), 2.05 (2H, m), 1.44 (9H, s), 1.18 (6H, d). MS
(ES): MH* 547.3.

Description 16
1,1-Dimethylethyl (2S)-4-({4-[({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl)
(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D16)

H,C

H@’ﬁ/o\fo

CH, [N]’CH3
N

K@L |
F
CH.
3 = o

Step 1: 6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14) (0.232 g, 0.994
mmol) was dissolved in 1,4-dioxane (6 mL) and thionyl chloride (0.363 mL, 4.972
mmol) added dropwise. The mixture was heated at reflux for 3.5 h, then cooled and
concentrated in vacuo. DCM was added to the residue which was then re-
concentrated to yield 6-[(4-fluorophenyl)oxy]-3-pyridinecarbonyl chloride as a yellow
oil (0.252g) which was used directly in step 2.

Step 2: The acid chloride from step 1 was taken up in DCM (3 mL) and added to 1,1-
dimethylethyl (2S)-2-methyl-4-{[4-(methylamino)phenylJmethyl}-1-
piperazinecarboxylate (D3) (0.288 g, 0.904 mmol) in DCM (3 mL). Triethylamine
(0.251 mL, 1.808 mmol) was added and the mixture was stirred at room temperature
overnight. The reaction mixture was diluted with DCM and washed with water. The
aqueous was extracted with DCM (x2) and the combined organic layers were dried
and concentrated. The crude product was purified by column chromatography.
Elution with a 0-50% EtOAc/petroleum ether gradient gave the title compound as a
colourless oil (0.518 g). 84 (CDCl3, 400MHz) 8.07 (1H, m), 7.65 (1H, dd), 7.24 (2H,
d), 7.03 (6H, m), 6.70 (1H, d), 4.18 (1H, br.s), 3.80 (1H, d), 3.48 (3H, s), 3.46 (1H, d),
3.34 (1H, d), 3.08 (1H, td), 2.70 (1H, d), 2.50 (1H, d), 2.10 (1H, dd), 2.00 (1H, m),
1.46 (9H, s), 1.20 (3H, d). MS (ES): MH* 535.3.
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12-OinRtiettyl ~Y (28)-4-({4-[({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl)
(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D16)
6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14) (20.1g, 0.0862mol) was
dissolved in 1,4-dioxane (400mL) and thionyl chloride (28.5mL, 4.972 mmol) added
cautiously. The mixture was heated sIoWIy to reflux and stirred for 4.5 h. The
reaction mixture was allowed to cool and concentrated. Dioxane (200mL) was added
and the solution was re-concentrated (x2) to give crude 6-[(4-fluorophenyl)oxy]-3-
pyridinecarbonyl chloride which was re-dissolved in DCM (250mL). This was added
dropwise to a solution of 1,1-dimethylethyl - (2S)-2-methyl-4-{[4-
(methylamino)phenyllmethyl}-1-piperazinecarboxylate  (D3) (25g, 0.0783mol,
prepared in three different batches according to method D3B and consolidated) and
triethylamine (14mL, 0.1004mol) in DCM (250mL) cooled in an ice/water bath over
30mins. The reaction mixture was warmed to room temperature and stirred for ~15h.
The reaction mixture was washed with 2M NaOH solution (2 x 200mL) and brine,
then dried over MgSO, and concentrated in vacuo to give a brown foam/gum. The
crude product was purified by chromatography to give the title compound as a
colourless foam (32.399).

Tabulated compounds D17, D40 and D41 were prepared using methods similar to
those described in Description” 15 using the appropriate aniline precursor and
appropriate carboxylic acid.

Tabulated compounds D18 — D53 (excepting D40 and D41) were prepared using
methods similar to those described in Description 16 using the appropriate aniline
precursor and appropriate carboxylic acid.
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1, 1- Di net hyl et hyl
(28) 4- ({4-[[(6-chl oro-3-pyridinyl)carbonyl](nethyl)am

WO p@p/ookenyl } met hyl ) - 2- net hyl - 1- pi per azi necar POREPEDB056342

(D54) H3 3C*0° /O CH3(NX@3 N/ I ONI N 5 CH3 C
1, 1- Di net hyl et hyl

(2S) - 2-net hyl -4-{[ 4- (nmet hyl am no) phenyl ] net hyl } - 1- pi pe
Description&4r boxyl ate (D3) (0.4 g, 1.254 mmol) was taken

.. N 4 r. argo 6- .. .
tfipliPeatdshn dbba iGN rr airidievheeroanyymethiiaginol
phenly)}miethyDintethyil-piperakinddarisixyydtaqpss) (0. 348 ni,
2.508 mMmmol) were ed. The m xture was stirred at
room 10 t enper at H,&igwerso ght. The mi xture was dil uted
wi th DCM and washed mnt water. The aqueous |ayer was
extracted with DCNIGW che conbi ned organi cs
dried and concentrat a pal e yellow oil. The
crude product was puri Ned by col umm chr omat ogr aphy.

Elution with a 0-50% Et QAc etrol eum et her gradi ent
yielded the title corrpou V\,hltefoarﬂgum
(0.601g). 6H (CDCI 3, 400 7.61 15 (1
H, dd), 7.25 (2H, d), 7. 16 1 6. 99 (2H, d)

4.18 (1 H, br.s), 3.80 1H d 350 C(3H, s)

1(;10 et%et fr 34 g§) E'?e?%yl 4%[4&&&*31‘8%1"'"5%8"’?]T7W’ﬁ} =% H’perazme

C_arbﬁ@w@@l-@%)(o 4y, 2(2563Fm0li)wasl\@<€(rE$) in DEM @5aLpunder argon. 6-

%@?r34w{fﬁ‘%f%’?83ﬁ(%"?’l e o%‘E‘\/lr?; ?Q"}Q mmol) in DCM (4 mL) and
tpsthylamingl (048 akn\3-§qE&nmime))l qumaddqacphﬂ*reynnp(m ks )stigredrat hoom
s T s e
TheTAcER209 iaye6 93 2xtranted with CMt(k3)l anchiple combined organics dried

a(w%%onée‘tﬁ# d kd & ;ﬁﬂ[ ?élgm?’o?yﬁ?edlimﬂ%&éd&? %'sl#t{@éd‘?ﬁ?%mn

erazi nec

[EaEgto rapny g‘-lut@nzvxlsh mﬁ:ﬁq%%@Azmefrolgumo@h@rnwhdleot yigled the
| 5 P '
t@gfég*ﬁéi?"ed‘%%é biHETRgTan RLAER 'y (Y 4D R 0. 451761
(i xddjr 8.20e8Hher e (11H, 8)) 6(%5(2bly @), . th1H, Hnea) 801361, @), 3.50
(RN SE e r

P A7 (FTy B  PE10 Bl R 2R B 200 o (.

AdaARM{1HT e, Té@(&iﬂ@)\ﬂa@(@iﬂ ). M ES): MHeﬂﬁ%én Et OAC and

wat er. The organic |ayer was dried and concentrated to

produce a brown oil. The crude product was purified
Deschpfieni56 yiel d the fornmic acid salt. The salt was

ﬁbﬁﬂeé\xagnétﬁ‘yuw.ﬁm NRFEAudfobReftjoxy]8HO®.  The DOM

pyr|d|nyl}carbonyl)(methyl)ammo]phenyl}methyl)-z methyl-1-
piperazinecarboxylate (D55)

H, Cj:/HO "
o

L
2L
CH
a /o
/
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10 dried and concentrated to yield the title conpound

as a colourless oil (0.038 g). SH (CDC 3, 400MHz)
w@2@30a07ey d), 7.68 (1 H, dd), 7.23 (2H, d), 7rABEP2b;/056342

m, 6.98 (2H, d), 6.78 (1l¢#, d), 4.18 (1 H, br.s),

3.80 (1 H d), 3.48 (3H, s), 3.46 (1 H d), 3.33 (1 H,

d,, 3.08 (1 H td), 2.69 (1 H d), 2.51 (1 H d),

2.10 (1 H dd), 1.98 (1 H m, 1.46 (9H, s), 1.20
1(13Pimedhyletiv ( ES3)-4-IBHI(G8BI0®-3-pFridded)caribpayljimet)amino]phenyl}

nﬁ@g)@ Hﬁ@}’b I ‘JI necafbosylate, (DS4) (04 g 0218 mmol) and 2-
|prmrwj/l(})@35b@n914)3§nmtﬂ¢jbl Weum diskolved in DMF(5 mL). Potassium

CHABAAE) 6!y Qg Y had qoBbPShATE RRALASN, Absied BB °c
opgniphtthentat 438 Sarionint. Taes mrtenpavasdeft tostand at room temperature

o@eﬁlugg{ " htKJe %or%ln Q%rﬁé\ﬁib §é]ér[\uc‘?ur%hlﬁ1 re% dHe \S/aszpartl%%ned

h
bylwelen ;ﬁt@éz: ;:L watmr Buxyrigatie layeDya3 daeergatﬁi chnscenfmib@ teoproduce
oGt SATThEErER e ek BB NS DR o o g
Thelsathwasitakgnou B7DGM. andSvéstey : witt-sat 5I88HG0s. ZB’\eV@CM Iayer was

oRB8 S URTAS BT 5D USRS R T LHBLAGE G0 038 0.
(QrS_h;,-litiDM\fhﬂz-) [B(QZﬁqu'ﬂ,l(@,- 'C.ﬁ&l(fﬂ-ﬂ}fddt)\,ﬂf&@“], dR-7.15 (4H, m), 6.98 (2H, d),
o1l B FETH0BY S (L ST 0 ko, ) 38 S1bs B 2308 O
3HBCAHON), D6EHBH/ &), 2 5101BI, dN DICKIH,&d3, 1.90 (YHTing 1.46 (H, s),

1@@%&?“%6%??6@ %g&afrom 1, 1-di met hyl et hy!

yr| di nyl ) car bonyl ] (et hyl ) ani no] phenyl } net hyl ) - 2- met h
c&!;ﬁ):'p éa2| necar boxyl ate (D54) and 3- cyanophenol in

manner to that described for D55 in
10eDimethylethy! (Z3)-4a({#4i({6-{(3-fluvropkemtoay]-3enp. / ti ne was

PRty E eI iR R MBI o ound s
pipe:raiinenairbexylaiel(%@p 184 g). M5 (ES): M+ 542. 3.
Description 58 1.1-D nethyl et hyl

(25)-4-({4- [({6;.C %@lorophenyl)am no] - 3- 15
pyrl di nyl } car bony thé{{l ) am no] phenyl } net hyl ) - 2- net h

mm

The title compound was prepared from 1,1-dimethylethyl (2S)-4¥({4-[[(6-chloro-3-
pyridinyl)carbonyl}(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate
(D54) and 3-fluorophenol in a similar manner to that described for D55 in Description
55, yielding the title compound as a pale yellow oil (0.057 g). MS (ES): MH* 535.3.
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pi per azi necar boxylate (D58) H3H Or0 CH3 /NCH3 N O
Q.NACN,,~"F N H BINAP (0.041 g, 0.0654 mmol), cesium

wearbomaee (0.213 g, 0.654 mol ) and pal | adi UPCHERL08T/@56342

(0.009 g, 0.0436 mmol) were@sconbined in dioxane (1 nli)
and 20 sonicated for 1 h under an argon atnosphere.
To the red m xture was added 4 fluoroaniline (0.053 g,
0.479 mmol ) and 1, 1-di methyl et hyl

[[(6-chl oro- 3-

W
1 Ylbi'{nﬁ’é | @?(i&g {l.gqg? (3YyhAd; ,}P,Esgppzzfo,.} met hyl ) - 2- net h
p % ZI'n td 0.436 mmol ).

Pmélnﬂ}%@myuﬁ@etbﬂ)ammlmew mgt sd)-2-1netgylrhe sol vent
Y/ CT/ EP2007/ 056342 66 renpved under
c%%%%gaﬂgtgr(ggl)gues partitioned between Et OAc and
wat er. The Etm@ Ic,ayeg, was dried and concentr at ed.
The crude product wa purlfl ed by chromat ography.
Elution with a 0-G4 g/ petrol eum et her gradi ent
yielded the title ?;ound as a pale yellow oil
(0.110 g). 8H (CDCl 3y“400MHz) 8.10 (1 H m, 7.40 5 (1
H dd), 7.25 (3H m, 7.02 (4H m, 6 92 (1 H s9),
6.43 (1 H d), 4.18 (1 br . . ™ H d), 3.48
(3H s), 3.48 (1 H d) 238 10 (1 H td),
2.70 (1 H d), 2.52 (1 H d)), m, 1.98 (1
Hn) 1.85 (1 H, br.s), 1.91( 720 (3H, d).
M5 (ES): M+ 534.3. 10 Descri
The 1titlej GRPHNEL W9$ Prergyed fiopy 1[1{1_!metfwlertmmd?§bﬁém(§ -chloro-3-
?hcﬂﬂﬂ)c@ifﬂ&)ﬂ/ﬂ(%[Mé‘r}ﬁln})gﬁh@h*l%étﬁm ﬁ-ﬂ]dﬂ#ﬁﬂ}ﬁldéﬁﬁlrﬁéda}bo&ylaﬁ

pi perazi necar ate P b O CH3
%@qg 3-gyanpphens! ip alsgm@réﬁaqper otha descrlbed for D55 in Description

535 étﬂo&éW%%Q&ﬁW temp 7tithd Sk ABOES fr QQK \dnd puAficadion Qvak @rned
) was stirred_ in dioxane LB‘?ndthlon

oh P ohremIaRaPhy. SRy hadde CRTREUR g9 uebgutess ol
(é\ﬁg%) :Ms(gs)nnggugg h the solvent was renoved by
evaporation, DCM was added to the residue which was
then re-concentrated to give 1-(4-fluorophenyl)-4-

DUsBAptioh 8gcar bonyl chloride which was used directly in
Step 2: The acid | orj f te
RN (2. 5 L) and2Skied TiarlpgioBhedyifainol 3

rﬂslm?i;| FHBHyﬂ(lhdﬂhil)ammo] henyl}methy|)-2-methyl 1-

th i henyl ] met hyl } - 1-
pmez-as?%eeévla ‘éxe (Ds)y (0 191 "5 5g ot in pow
(2.5 nt), follg

CH, [NJ’CHa
N

o
F
LG QY
CH :
3 N
H

BINAP (0.041 g, 0.0654 mmol), cesium carbonate (0.213 g, 0.654 mmol) and
palladium acetate (0.009 g, 0.0436 mmol) were combined in dioxane (1mL) and
sonicated for 1 h under an argon atmosphere. To the red mixture was added 4-
fluoroaniline (0.053 g, 0.479 mmol) and 1,1-dimethylethyl (2S)-4-({4-[[(6-chloro-3-
pyridinyl)carbonyl](methyl)amino]phenyl}methyl)-2-methyl-1 -piperazinecarboxylate

(D54) (0.2 g, 0.436 mmol). The mixture was stirred at 60 °C for 1 h, the solvent was
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triethylamne (0.080 nL, 0.57 nmol). The reaction

m xture was stirred for 3h under argon, then the
wagodosemi72avas renoved by evaporation. The resi dRET/BRR07/056342

partitioned 25 between DCMe630 nmL) and water (30 ni).

The aqueous was re-extracted wwth DCM (30 nL) and the

conbi ned organic |ayers were dried and concentrated to

yield the title conpound as a yellow oil. SH (CDCl 3,
retQOeHIzINder vEEugmHgnddhe residues (p2Ritiondd betwaen E{QAL; and water. The

S 5 o8y it i B ved i b

ClvOmyakerRpPaydy/ Eﬂ@enzvlthﬁa O 7D 4HE @G/ petraieurn ether grydient, alded the

g il ' o By i

(B25dy,. 7. 2% 63H, inp), 702 (88, ;),16.92 CIiHTBD t8yd (1 Id), 4.18 (1H, br.s), 3.80

(55l 29 K uiag H-ACHIF TR e (DnBrRy. O e

dY12.10 (191, pe) 4B8r(@BAM)OKSS dtid, HBRO).AB(BHE)/ NPTKBH, &Y. MSTES):

M%+ n F Step 1:

- ("3-'Fl'uor ophenyl ) - 3- pyri di necar boxylic acid (82 ng,

0.376 mmol) was 10 stirred in dioxane (4 nL) and

thiﬁ é loride (0.137 nL, 1.88 mml) added dropw se.
on m xture was heated at reflux for 40 mn

1{1aBimetbylethyl (28)et({#+K[V¢4-fluotaphegyh4-

el Rt Rio BhORGERERT 2 BRBETD T S cp
piber&m@ca&boﬂlatee(ﬂse) chloride fromstep 1 was taken up
in DCM and added, dr op- V\/lseto 15 a m xture of

1, 1-di net hyl ethl;d‘

(28) 2- et hyl - \t & | am no) phenyl ] net hyl } - 1-
pi per azi necar boxy (0.1 g, 0.313 mmol) and
triethylamne (0. 06 0.47 mmol) in DCM (5 nL).

DCM The organic Iayer g drjied and concentrated to
gi ve the crude product, syurified by colum

20 chromat ography. El ution ot QAcApet rol eum et her
yielded the title conpound as a .yeI oil (0.127 9).
8H (CDCl 3, 400MHz) 8.51 (1 H, d), E H, dd) 767

The reaction mxture“\/vas stlrred at roomtenperature
under argon for -15 n giluted with water and
ni

(2H m, 7.55 (1 H d), 7.40 (1 , .24 (2
Stema (K 14 Huor@pheqylb%p(pgpmnqgarquyngaqlq( abP- 4§)mmoI§3wag stirred
én edés § 141 1 ond% (6 6§ %LH’Z ﬂf)mn%i)?v?as(éddéd di%p-wse
BEE O &9 d
Aﬁ,er glithing for e t@g splvengwaslremvgql)py ege)por@omﬁD@y{_wangddqqgo the
é%é%e I§<’T1"f'ch51%va§ th%ﬁ V\Q g&@@ﬁt%‘@c? 29{0 PC‘JO£P2ﬂ@tZﬁ&5§&éayI)-4-
Scription 1,1-Dine
pqmyimeca(rpqnw plpleuqﬂwhlpwaé yﬁ%%shr%cﬂymﬁ?m% - 3-
S 2411 T beid' ARG iofPL@y ) @a& S KERMAIH DOM! (236 it P blided

pi perazi necar boxyl at e 2
drop-WISe to 1,1-dimethylethyl %/28) 2- methyl- -{[4-(methylamino)phenyl]methyl}-1-

piperazinecarboxylate (D3) (0.121 g, 0.38 mmol) in DCM (2.5 mL), followed by
triethylamine (0.080 mL, 0.57 mmol). The reaction mixture was stirred for 3h under
argon, then the solvent was removed by evaporation. The residue was partitioned
between DCM (30 mL) and water (30 mL). The aqueous was re-extracted with DCM
(30 mL) and the combined organic layers were dried and concentrated to yield the
title compound as a yellow oil. 84 (CDCls, 400MHz) 7.40 (2H, d), 7.15 (2H, d), 6.89
(2H, m), 6.80 (2H, m), 4.20 (1H, br.s), 3.82 (1H, d), 3.50 (4H, m), 3.27 (3H, s), 3.10
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H33 "o-'ro CH3 /N -CH3 NO's o H3 NN CH3 5/ F To

1- hydroxybenzotriazole (63.4 ng, 0.47 mmol) and
woRmsnanks M cycl ohexyl carbodi i m de resin (351PGI/EB2007/056342

1.6 mol/g) in DMF (1 nL) was added 6-(4-

f1 uorophenyl)-2-nmethyl - 3-pyri di necarboxylic acid (72.3

nmg, 0.313 mmol) in DMV (1nL). The m xture was stirred

for 30 m nutes under an argon atnosphere and 1,1 10
(HHn8Y.h8F@ 1 Hy.l d), 2.58 (1H, d), 2.35 (3H, m), 2.17 (1H, m), 2.00 (3H, m), 1.70

R0 BB ok e L )

(2 m.) was added The m xture was stirred overni ght

ﬁéscp,?gm,tsgnperature PS-trisanmine resin (2 eq.

to acid PS-i socyanate resin (2 eq.
1nbpanewlqtbyla(2$h@1{4dﬁ6 (Rsfluorophemyt)8-resi n (5 eq.

fﬂ}"‘ﬁ' e stirred
ver r¥ i ﬁ{ﬂ o%gr%yp@ gﬁur eﬁﬂ%quﬁe%m&r Ere was
mwnaémeqartboxvletm(\nﬁoi he resins which were then washed
with further The filtrate was concentrated to
give the cr udeD";ﬁ&%d OWhl ch was purified by colum
chr omat ogr aphy. th an et her/petrol eum et her

tiyp
gradi ent vyiel dedt (}4 ‘e conpound (35.2 ng). SH
(CDCl 3i 400MHz) . 8. s), 7.37 (1 H d), 7.27 (1
H m, 7.12 (4H, n)NG 98(2H s), 4.14 (1 H, bm,
3.75 (2H, d), 3.52 (3 340 (1 H d), 20 3.25 (1
H d), 3.03 (1 h, t), (4, ), 2.41 (1 H d),
2.04 (1 H m, 1.95 (1 (9H, s), 1.13 (3H,
d). M5 (ES): M+ 533. 3. ZSWD )

PCT/ EP2007/ 056342 69 Descri pti n 6 1- Di met hyl et hyl
(2S5)-4-[(3-fluoro-4-nitrophenyl)nmeth -2-methyl -1 -

%e{ aé Ag E__g{ar DX ﬁylg%-pyrg |ne2 rb|_cl)3x§/:h3c* %ZI% 82 %Ng chl;G rrl}lmol) was
séirré® sk iy 'n")L-) andl lwwcrﬂoﬂuet(oqbe rm_en@s(r%al) féﬂdedldrogwse _
'Ijmorft)agygg r{n% g R??tﬁg f iefé:pf@@r%m ?{Bﬂn CPQ ntrgted in v(acuo to
giet $l-y3-ﬂdorﬁpmﬁl%miﬂdl&é&wuddyﬁbﬁloﬁd’@@s Eowhife so1@l (b 088 dPMhich
Véﬁ G%i{stlrred at room tenperature for 20

Sd‘l?fegg"e & PERG i on nixture was concentrat ed,
Step @t Tsehvid@dhioride POM s mshﬁénvw i d[ym 8hd added fiidb&/vise to

e e roduc

o PR oy T e s By iy Sre ety -1-
pigetaiiriqeartonylate (0i3gl(0ledy, t01®13 irimal) asupiethyrhngise €0.065 mL, 0.47
rmin%lgijnr b&ﬁ/@@gr%@ (,ﬁ%g'aggl)o?r%;uge%\[g% §mé‘o° gt'vrgé)n tfn%gratdr% under
apgorsfor ~35 B4theh dituted with3wat8r 4rild BICMI)The Jrgbhic layer was dried and

concentrated to give the crude product, which was purified by column

chromatography. Elution with EtOAc/petroleum ether yielded the title compound as a
yellow oil (0.127 g). 84 (CDCls, 400MHz) 8.51 (1H, d), 7.75 (1H, dd), 7.67 (2H, m),
7.55 (1H, d), 7.40 (1H, m), 7.24 (2H, d), 7.08 (1H, m), 7.03 (2H, d), 4.15 (1H, br.s),
3.78 (1H, d), 3.53 (3H, s), 3.45 (1H, d), 3.32 (1H, d), 3.06 (1H, td), 2.69 (1H, d), 2.49
(1H, d), 2.09 (1H, dd), 1.98 (1H, m), 1.44 (9H, s), 1.16 (3H, d). MS (ES): MH* 519.3.
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(1 H d, 3.13 (1 H td), 2.72 (1 H m, 2.54 (1 H,
m, 2.22 (1 H dd), 2.09 (1 H m, 1.46 (9H, s), 1.26
w@ 3dg/0a)72¢ S val ues corrected for incorrectly reCPERNOBOS6342
TM5 at 0. 62ppm 15 on spectgun]. Description 63
1, 1- Di net hyl et hyl
(2S)-4-[(4-am no-3-fl uorophenyl ) met hyl ] - 2- met hyl -
pi perazi necar boxyl ate (D63) H3 ¢, * OYO CH3 /N.rCH3 N
Deseriptiorr61The title compound was prepared from
1# %rngétﬁzir?y '%M f{ﬁ%@%r‘é‘flhsf’bﬂﬁ eH?{ggrégtlh 'g:ar boxyl at e
pwem)v gewhvgy&(methuﬁunmqibhmyl}nne:thylh-atmemybn1 bed for D2
hough the reaction was carried out
p'iﬂbr%ﬁ&édr&htﬁ%ﬁ%gghil nuous fl ow hydrogenat or and
triethylam ne usedsi n place of solid 25 KOH SH
(CDCl 3, 400MHz) © 6 99 1 H dd), 6.86 (1 H, dd), 6.71
(1 H dd), 4.17 (gH] H 008/ 000729 PCT/ EP2007/ 056342
70 br.s), 3.79 (1 Hﬁfs 67 (2H, br.s), 3.40 (1 H
d), 3.27 1Hd) td), 2.73 (1 H m,
2.56 (1 H m, 2.08 ( dd)196(1Hn) 1.45
(9H, s), 1.22 (3H, d). crl oh 64 5
1, 1- Di net hyI et hyI

yl-1- p| per azi necar boxyl at e (*Do2 0y0 CH3 /NXCHS

N F I / NH | cH3 The title conpo [@* pr epar ed
from 1, 1-di net hyl et hyl (2S)-4-[(4-aniho- 3-

TB' Uq[ri&HF&Wéﬁz%ﬁFaEﬁlle] ! har; 109410%% eC%hHOXy@n%yw-

usi ng a net simlar 10 t hat escrl be
i

CYQO*?%WBQ@@ imide 6esi 85416 Meuyh "1’“@!/9!) EHQMFdﬂl e svaseagded 6-(4-
ﬂ%roél@éﬁyl)@ﬁ@mggﬁbyrﬁﬁlhé&rﬂé%ﬁ:n deigf g@% )Ei‘ﬁtg b398 (r‘HFnoI) n;n DMF

(Hnl@&%?q?rﬁ&ta% wgagtin;ed(fpr &p nmutgg un@er@g\ qrgorHatrmspgyre and 1,1-
dﬁne%ﬁylsétﬂaylg Sg) 3.41 ( 1<22'sb]-2d~}.etma|a42{¥4 (r{méthgiam#)o)pr%nQ bthyl}-1-
pmé(ﬁ;"\efa'lhoxid@!)‘—‘ <D§ 92;00 e, cm ?n;nmoi) DPCYH2 rgl>> was agded. The
n{lﬁlﬂ)e Wds s(t%éfci@%ﬁ{ idhRat %nﬁ%nmbeﬂa‘t@b mF’tShtYlsfrHﬂlélre&n (2 &q. relative

4-[ | uor 0-4-ni trop henty ) met hy
t(b?‘fd@f ESripRyand rgtim{2eq.melstive

relative to HOBt) were added and the mixture stirred overnight at room temperature.

I
0 amine) and] MP- carbonate resun (5 eq.

The mixture was filtered to remove the resins which were then washed with further
DCM. The filtrate was concentrated to give the crude product which was purified by
column chromatography. Elution with an ether/petroleum ether gradient yielded the
titte compound (35.2 mg). 8y (CDCls, 400MHz) 8.00 (2H, s), 7.37 (1H, d), 7.27 (1H,
m), 7.12 (4H, m), 6.98 (2H, s), 4.14 (1H, bm), 3.75 (2H, d), 3.52 (3H, s), 3.40 (1H, d),
3.25 (1H, d), 3.03 (1h, t), 2.58 (4H, m), 2.41 (1H, d), 2.04 (1H, m), 1.95 (1H, m), 1.44
(9H, s), 1.13 (3H, d). MS (ES): MH* 533.3.
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H3C3*0y0 CH3 /NrCH3 NF 1 / NOZ 20 Step 1: A
m xture of 2-fluoro-4-nitrotoluene (1.55 g, 10 mol),

wokmsoowsucci ni mde (1.96 g, 11 nmol) and benerGIEP2007/056342

peroxi de (0.121 g, 0.5 mmle¢d i nCC1l4 (60 M -) was
irradiated with a 500W 1| anp overnight. The reaction

m xture was filtered, concentrated and el uted through
a silica colum with EtQOAc/pentane to give a crude
Duscription B2 xt ure (2.34g) which was used in step 2. WD

Phisiy Eo”néfﬁif’ﬁzéf’%?éﬁfueré A B e eyl Hifefhyr-

piperazinet@postylaté\D63) s base (1.9 nL, 10.913 mml) and

1, 1-dinet hyl ethyl (2S), t hyl - 1-
pi per azi necar boxyl at eactéga 0 mol) in DVF (15 nlL) was
stirred at room tenperaturfe for 40 m nutes. The
reaction mixture was coﬁ't':a f"ésd, re-dissolved in 5
DCM and washed with water and brine, then dried
and concentrated. The cru product was purified by
col um chromat ogr aphy. El utlion. W th Et OAc/ pent ane
yielded the title conmpound 3 yel | ow gum whi ch
crystallised on standing (2. gh. bH (CDCl 3r 400MHz)
8.03 (1H, dd), 7.91 (11-1, dd), 7.0 (1H m), 4.22

A(%;gfhtlohrof a( ro%}_?%e )ﬂl)la-hgo;g)%mﬁ?%zé@é"(%? glgl}_ﬁu%gajanhl Hunig's
basq (0. 1&2)m(.11 M,mmpl) imDMB (3 o) wep tre@te;glsm(r(gm duymethwghyl (2S)-2-
G551 A5k AR S I g e
t‘femb%'?ﬁ'ﬁ CArpiBxtep.ailbe remgpn P@dnﬁeoqu epncepimtegixeldissoived in
ocEad fi%sh]eglwﬁ:ﬂ W%Yé?yaln@tlyl' e, ny rs dnedh ju csncentrﬁted The crude

(2S)-4- or o- 4-ni trophe
pmqé@F avasn @@féfleﬁokyl cRlun @hEMatogrephyy, Fé o Wﬁ"ﬁol\é OA@(gentane

296ha %mn@q
qglté?i%%o car%ajon(;élgwrl%s)sagn"@’pF‘lS (i et ?1) ?5%@ 2 8.03
(58 m TndfolTH, de), & HddHdm) Phee fiitktbusk &Veﬂsﬂh'yd} @g@n@ﬁed) 3.47
r t r
(PP SIS, ZTESRE, A4E, %2 PR A, 2D (' m), 146
(Sdnz)eh264B8Hdd) B \@Iuee cotrected fetengoredtic tefedencdd WS at 0.62ppm
OEL%E%&} by columm chromat ography. Elution wth
C/pehtane yielded the title conpound as an al nost
col ourless gum (1.15g). 5H (CDCl 3, 400MHz) 7.11 (1 H,
idfesl H dd), 6.35 (1 H dd), 4.17 (1 H br.s),
d), 3.72 (2H, s), 3.43 (2H, m, 3.07 (1 H,
1t‘dp;methvl¢thﬂ52$)14 H4-an)ino3: fﬁ@ronhemw)d)ethﬂ]ﬁme_thmdd)

B T
Hcto N .
o

The title compound was prepared from 1,1-dimethylethyl (2S)-4-[(3-fluoro-4-

2

nitrophenyl)methyl]-2-methyl-1-piperazinecarboxylate (D62) using a method similar
to that described for D2 in Description 2 although the reaction was carried out on an
H-Cube™ continuous flow hydrogenator and triethylamine was used in place of solid
KOH. 84 (CDCI3;, 400MHz) 6.99 (1H, dd), 6.86 (1H, dd), 6.71 (1H, dd), 4.17 (1H,
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Description 67 1, 1-D nethyl et hyl
(2S)-4-{[2-fluoro-4-(nethyl am no) phenyl ] net hyl }-2-neth

w@Q keogoeper azi necar boxyl ate (D67) H3C3*0Y0 CHBCOMEEMM87/0§6342

FNH 1 CH3 5 The title caoopound was prepared from

1, 1-di et hyl et hyl (2S)-4-[(4-am no- 2-

f1 uorophenyl ) nmet hyl ] - 2- net hyl - 1- pi per azi necar boxyl at e
(D66) using a nethod simlar to that described for D3
br.8), BFOAA Hpd), 8r6732Habrt ) 0digh (tHal)r 22T (1Hd) v&e9 (e 238 (1H,

o O3t 2 @ ol B0 Bt P Ao B LA Y 1™

(1 H, t) 635(1H dd), 6.27 (1 H dd), 4.17(1 H,
L 648 (2H, 10 m), 3.44 (2H m, 307(1th)

s), 2275 (1 H m), 2.59 (1 H m, 2.14 (1 H,
1dd|Ptmath9I@tI(y1 H(2 $)}4-{[3-flubr¢-3+imethylarhird) pBenylphethyl}-2-methyl-1-

p@%% h&% ggf)ﬁ?tgjméﬂor geghglyflt g?/lnyl ) car bonyl ] (et hyl ) am

ino]-3- 15
fl uorophenyl } et hyl ) - ’5 ? P 1- pi per azi necar boxyl at e
(D68) H3 C3'~ "Oro CH3 cly FONN CH3 G The

title conpound was pr eparE rom 1, 1- di net hyl et hyl
(2S5)-4-{[2-fl uoro-4-
(met hyl am no) phenyl ] net hyl }
xylate (D64) using a methov
for D54 in Description 54 alt gh no aqueous 20
work-up was carried out. The reactiHon mixture was
concentrated and used directly i nCH; he next step. M5
gs% M 477.11. WD 2008/ 000729 PCT/ EP2007/ 056342 73
e ptaenPupd was - piepaiedy fretmhyl, 1-dimethylethyl  (2S)-4-[(4-amino-3-
b SndhndrBr e Loborkhasdbugifpsey Ui i
?éb y( cg‘r]bon 5? ; a(r:nrn%e?;) K‘gﬁﬁme %éf;h()d S|H1|Ioar
tq/ haldeiﬁﬂpeti é@.rmele mstmoat @ltbwp ftmeap@was ed at 50°C
ooynlg%lor% En&after ddditioh o/f Nodium borohydride. 64 (CDCIl3;, 400MHz) 6.96
(2H, m), 6.61 (1H, m), 4.17 (1H, br.s), 3.89 (1H, br.s), 3.79 (1H, d), 3.41 (1H, d), 3.28
(1H, d), 3.08 (1H, td), 2.87 (3H, s), 2.74 (1H, m), 2.57 (1H, m), 2.08 (1H, dd), 1.95

(1H, m), 1.45 (9H, s), 1.22 (3H, d).

- 2- met hyl - 1- pi per azi necar bo
siftfar to that descri bed

Description 65
1,1-Dimethylethyl (2S)-4-[(2-fluoro-4-nitrophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D65)

Step 1: A mixture of 2-fluoro-4-nitrotoluene (1.55 g, 10 mmol), N-bromosuccinimide
(1.96 g, 11 mmol) and benzoyl peroxide (0.121 g, 0.5 mmol) in CCl, (60 mL) was
irradiated with a 500W lamp overnight. The reaction mixture was filtered,
concentrated and eluted through a silica column with EtOAc/pentane to give a crude
product mixture (2.34g) which was used in step 2.
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50 The title conmpound was prepared from
1,1-dinmethylethyl (2S)-4-({4-[[(6-chloro-3- pyrid

w0 pgospeErebonyl ] (et hyl ) ami no] - 3-f | uor ophenyl } ne€TEP3002056342

met hyl - 1- pi perazi necar boxykate (D68) and

4-f| uorophenol using a nmethod simlar to that

described for D55 in Description 55 although only 1leq

of 4-fluorophenol was added 10 initially, the reaction
Sm2héatrwuratof1c$ﬁné é\(bromoawtymel-fiarot1Frdirobenzene (2.11 g) from

sfér L HURRE B, S 10D SRR 0T EReRBRTAE 8 metryt-1-
PipeeaziTiegatboxyiate (Bgodi@t mmmt purDMF et Soynlgowasmstirred at room
AT o (T g kb, e

OGM bnd washedl Bith water(x2) and bBne,3héntétieddnd Gndént(atedd, Thet)grude

Pyt Byt by 8.8 ghtorfsofapnd ifionyih 60pBafhelyeiced
thee ke icpinpoumd? 8s B, Jelbivngdrhyhethytystallised on standing (2.11 g). 8y
({:é@% Sodwnitz)'8.68 (A @07 81RHH) 847 2B W BB A 84
(ﬂ-H,;d)r aph c{ﬁlg] e 18/ {1H, Zﬁ)nEﬂh)(h ler(),i me'f:a}z!-i_lr,_nﬁ)l; ag?%m{ll, at(ij)?é.ﬂ
(%IE? r%a}j%ﬁgHt?qt f@géﬁ%&ﬁg %g% '\45{+e3r§gr1ed f r om
1, 1-di met hyl et hyl (2S)-4-{[2-fl uoro-4-

{ibid286 no) phenyl ] met hyl } - 2- net hyl - 1- pi per azi necar bo

7) using a nethod simlar to that described

1§ 1oPinmghy lethybé2Hrd-ti4-aorin &:2-fuiorophertyl)methy]l:2 aoethyiel -
pgmgé,gﬁgzggxﬁgy(gggoow 056342 74 work-up was carried

e redctlon xture was concentrated and used

directly in the nex,]th (ES): M 477.1.
Description 71 5 1, et hyl

(2S) - 4-({2-fl uoro-4- [({ Jﬁ(d:l-qorophenyl)oxy] 3-

pyri di nyl } carbonyl) (et hy no] phenyl } met hyl ) - 2- et h
yl -1- piperazi necarboxyl a O71) H3cl OIf 0 CH3(N ~
CH3 NFOF CH3 N O The tJitlp conpound was préepared
from1, 1-di net hyl ethyl (2S)* 4-[[(6-chl oro-3- 10
pyri di nyl ) carbonyl ] (nmethyl)a - 2-fl uor ophenyl } net hy
I) 2- met hyI 1- pi perazi necar boxyl &te (D70) and

I5|me9r1 ?é%h ?nol using a )-4 ?& ffcﬂoro-4 nltrophenyr}methyl] 2-methyl-1-
plperazmecarboxylate (D65) (2.05 g, 5.801 mmol) was taken up in methanol (50 mL)
and wet (50% w/w water) §% platinum on carbon (2 g) and triethylamine (8 mL,
58.01 mmol) were added. The mixture was hydrogenated at atmospheric pressure
and room temperature for 2.5-3 h. The mixture was filtered and the filtrate
concentrated to give the crude product which was purified by column
chromatography. Elution with EtOAc/pentane yielded the title compound as an
almost colourless gum (1.15g). &4 (CDCls, 400MHz) 7.11 (1H, t), 6.42 (1H, dd), 6.35
(1H, dd), 4.17 (1H, br.s), 3.79 (1H, d), 3.72 (2H, s), 3.43 (2H, m), 3.07 (1H, td), 2.74
(1H, m), 2.58 (1H, d), 2.14(1H, dd), 1.99(1H, m), 1.45(9H, s), 1.20(3H, d).



10

15

20

descri bed for D55 in Description 55 although the
reaction tenp./tinme was 130C for 8h and purification

woa®soanred ed out by col unm chromat ography. SH PCDEPBN7/056342

400MHz) 8.07 (1 H, dd), 7770 (1 H, dd), 7.33 (1 H,

t), 7.05 (4H, m, 6.78 (3H, m, 4.19 (1 H, br.s), 15
3.81 (1 H d), 3.47 (5H, m), 3.07 (1 H, td), 2.71 (1
H d), 2.53 (1 H d), 2.18 (1 H, dd), 2.04 (1 H m,

QEMQD;LS) 1.20 (3H, d). Description 72

1P AT IA T IV E e by ety 2 methy -1
pinerazinggavboxylatedDb7boxyl ate (D72) H3C~-Ofo CH3 / NXCH3
I(\ NO NH / N C3 Bp WO 2008/ 000729

PCT/ EP2007/ 056342 mcﬁwg\%
5- Brono- 2- pyri di necarbonitrile (1 g, 5.464 mMmvl) was

di ssolved in EtCH (20 ter (20 nL) and
treated with potassiumh roxide (1.53 g, 27.32 mol).
The reaction m xture was a telel to 80 C for 24 h. The
sol vent was renoved under Jum and the residue was
taken up in water and aci d|f| o pH4 with 2MHClI. 5
The aqueous layer was extractegsw fh ethyl acetate
(x3) and the conbi ned organic Iayers dried and
concentrated to give 5-brono- 2- pytidi necar boxyl i c acid

o0 W inding “0a? FRg0C el V| GheaBietnc s e Rl B 2

fluveroplsanyheethyd-2-metbgM-pineraringcarbmgiate dPEf)rusirgMr niethod similar
bt A RTALHN A S AASLES L g s

ovareighb priomtd edditiord of Isediomx bamobydvie  afvk fiorh24h aftet addiGeh. 5y

T T e T L Y o

mg.s3.44 [§2ld\m),sH07 ¢ Hhitd); 2.82a(SHUSE @.15( 181, @), 259 (BHem)32.14 (1H,

oS B, B0 QL BR, [y 97ypheRy2 (0,801 9. 3633 mmol) i

1, 1-di met hyl et hyl (2S)-2- et hyl - 4-{[ 4-
D 3 o) phenyl ] net hyl } - 1- pi per azi necar boxyl at e

8 g, 2.906 mol) in DCM (20 mL).
1'r|FIDmldt;1ylathy|he (28)-0({3-[[(6:chiora&@epyridinyl)caaborylee thyikntihe]-3-

t t erni ght .
ﬂ%“‘ﬁ?ﬁ |on VWHJ @llal %'Bg%%{e%gﬁ) eor)@La%Wand washed
with water. The addfeoys hayer was re-extracted with
DCM (x2) 20 and the co?fffl ned organics were dried and
concentrated to gi veHt ¢Hyde product which was
purified by col um ch@{ogr aphy. Elution with a
0-50% et hyl acetate/ ol eum et her gradient vyiel ded
the title conpound as yellow oil (1.432 g). SH
(CDCI 3i 400MHz) 8.34 (1 .s®, 7.72 (1 H br.d),
7.38 (1 H br.d), 7.18 ( xf- 98 (2H, br.s),
4.17 (1 H, br.s), 379(1H, , B-51 (3H, s), 3.46 (1
Hd)332(1, 25307 1H, ¢l 2.68 (1H, d),

47 (1H, O 1.
ng tltle( compound was E)repare from 19 ? dgmethylga\yl ](Zé)-4 Q[Z-ﬂuoro—4—
(methylamino)phenyljmethyl}-2-methyl-1-piperazinecarboxylate = (D64) using a

method similar to that described for D54 in Description 54 although no aqueous
work-up was carried out. The reaction mixture was concentrated and used directly in
the next step. MS (ES): MH" 477.11.



1.19 (3H, d). M5 (ES): M+ 503/505. 30 35 WO
2008/ 000729 PCT/ EP2007/ 056342 76 Description 73

wa 2@8ovaered hyl et hyl PCT/EP2007/056342
(2S)-4-({4-[({5-[(4-fluorophkenyl)oxy]-2-
pyri di nyl } carbonyl) (et hyl ) am no] phenyl } net hyl ) - 2- met h
yl - 1- piperazi necarboxylate (D73) H3C3~0Y0 CH3 /N(CH3
NOF 5 CH3.0 1,1-Dinethylethyl

DeaSiiptio $9- [ [ ( 5- br onp- 2- pyri di nyl ) car bonyl ] ( et hyl ) ami

DBl 511 TR BRI Gk

o e )
- - 3, 5- hept anedi one
pﬁge%%ge%erbax)dié (Pﬁgf) %ere conbipned in NMP 10 (3 m-)

under argon.. E% (§) chloride (0.02 g, 0.199 mmol)
was added and % xture heated at 120C overnight. A
second portion otx, ,ophenol , copper (I)

chl ori de, cesium ¢ $%fﬁgte and TMHD was added and

heati ng contlnued 20C overnight. After cooling to
room t enper at ure, xuye was partially

concentr at ed, the re 2

‘- s taken up in EtOAc and
washed with saturated 0 nd_F5 water. The
. organic | ayer was dri ed ana' cojhcent r to give the
5 crude product which was pfifred ot um
chr omat ogr aphy. Elution with 0-50% et h%/
Theelitler e9rpeeUng] wamprenaned fipne(1dedimetiylathy |(8S}:61616d[£ﬁ19hl§>so -3-
pgrldiﬁ%l &Woﬁ%l](m@@ry@%mgi 3-fl§5}oggﬁ(§\£§ret@ 8&1 (1H,

ppe_rlaf_lr(efal;qoxm es lj 683 argi) ¢-flupfophgnol usimg g g]qthqf,i) smglg?q-,to that
dedcrided ql&ra D55 %%és%nbhond% a@wd@r?h (hiyH ecﬁ 694-fl@or@;9ne@1$l Was added

10 lqt)wjflg tbg Fpa(cggn was gate@gt 1%9°C over- W@endwhggg uprog@?ob,@eq)

al@ ﬁ%%ﬂﬂ&a?@&a?&ﬂe‘é?%@g hLISEBARd thé realRMCAP héSBd &6 130°C
D et hyl et h

oygg)ghg T(nFLchPc{LFSWﬁ gurfﬂegd)fy(ﬂghmq:r)rgmﬂog@phy 84 (CDCl3, 400MHz)
qlﬁl gy, I7keRm oYy, »(dze(vnyh?)aéwgim@g hy R hyrls?}%BWﬁ‘, d),

plpera2|necarbox | at € [f 0
3/4\‘} “Em). Ri38) (HH, d), 3.08 (1H, td), 2.67 (1H, d), 249 (1H, d), 2.13 (1H, dd),

15 2.00 (1H, m), 1.45 (9H, s), 1.21 (3H, d).

Description 70
1,1-Dimethylethyl (2S)-4-({4-[[(6-chloro-3-pyridinyl)carbonyl](methyl)amino]-2-
fluorophenyl}methyl)-2-methyl-1-piperazinecarboxylate (D70)

H.C
H,C3 o

- j,CH

Ty

The title compound was prepared from 1,1-dimethylethyl (2S)-4-{[2-fluoro-4-

20

(methylamino)phenyl]methyl}-2-methyl-1-piperazinecarboxylate  (D67) wusing a
method similar to that described for D54 in Description 54 although no aqueous
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I N\ CH/ The title conpound was prepared from
1,1-di nethylethyl (2S)-4-({4-[[(5-brono-2- pyrid
w0 pgopeEedonyl | PCT/EP2007/056342
(et hyl ) am no] phenyl } net hyl7y- 2- met hyl - | - pi per azi necarb
oxylate (D72) and 3-fluorophenol using a nethod
simlar to that described for D73 in Description 73
al t hough leq. CuCl and 0.25eq. THVD were used. M5
WORSYPp WeBtearried obi8 3.he. re@ition miixttireomasy Sorceatraledrant ybed tigectly in
{d=( Siyanophenyl ) oxy] - 2-
tré)%@ éfe ?‘?é?gzﬂﬁq)fﬁ?hyl ) am no] phenyl } net hyl ) - 2-net h
yl-1- 15 pi per azi necar boxyl ate (D75) H3C3~0'1f0 CH3 (
pds ZNO / NI N_ CH/ O\ The title conpound
ed from 1, 1-di net hyl et hyl
1(125§methy{enhy{l[ ( 5- br ono- 2{28)-4~({2-fluoro-4-[({6-[(4-fluorophenyl)oxy]-3-

AR hyl)-2-meth
"W’ "{y&u @bﬁﬂcaphgmﬁﬂamﬁbﬁg%w J3’.t}hg§?';1nophenol
pipgrazginecarboxyatesDiil) ar to that described for D73 in 20
Description 73 t hough the reaction was worked up
after the fir 8 °of heating. M (ES): M+ 542. 3.
WO 2008/ 000729 P 20&7/ 056342 78 Description 76
1, 1- Di et hyl et hy 3
(28) 4- ({4- (({5- [( uorophenyl)amno]-z-
pyri di nyl } car bonyl )( thyl ) am no] phenyl } met hyl ) - 2- net h
yl -1- pi perazi necar bsyyate §D76) H3C3 * OYO
CH3,N)CH3 N O N UN / F CHNi \/ 5. H fThe title
conpound was prepared ' hyNet
(2S)-4-({4-[[(5-brono- 2. CH, 2
pyri di nyl ) car bonyl ] (et hyl )am noj phenyl }ethyl)-2-nmeth

Tyk- title%@ﬁp@ﬂidnwagrmécatﬂ@m (4 azahe&métmyl f(eep4-g@((bicARro-3-
USI,n)ﬂ a mstnodts'mla tﬂ 6 ﬂ ed I'\())(L D58 in

R |caeBHI B8y e isRLA isreP ey B mel - MetWEY 18h. VB
p(peBzindhtbokyldte 2(D7D) aﬁﬂsﬂrﬂuﬂtdpﬁénﬂmsmg a method similar to that
e dribeb P IH X %n&tashc\/ilpt)lo_nségrgltthl% BRI YLASE emp r%e(wDa73 q 30°C for
8h and purification was carried out by column chromatography. &, (CDCl;, 400MHz)
8.07 (1H, dd), 7.70 (1H, dd), 7.33 (1H, t), 7.05 (4H, m), 6.78 (3H, m), 4.19 (1H, br.s),
3.81 (1H, d), 3.47 (5H, m), 3.07 (1H, td), 2.71 (1H, d), 2.53 (1H, d), 2.18 (1H, dd),
2.04 (1H, m), 1.46 (9H, s), 1.20 (3H, d). -

Description 72

1,1-Dimethylethyl (2S)-4-({4-[[(5-bromo-2-
pyridinylt)carbonyl](methyl)amino]phenyl}methyl)-2-methyl-1-
piperazinecarboxylate (D72)

H
H,C3_ 0. 0
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35

OHCH31 O Hk CH 3
4- (Acetyl am no) - 2- et hyl benzoic acid (2 g, 10.4 mol)

wo@ssuspended in THF (50 15 nl) and bor ane- TPEI/EP2007/056342

conplex (1IMin THF, 26 niL, 726 nmol ) added drop-w se

over -15 mnutes. The reaction mxture was stirred
under argon at roomtenperature overnight then

guenched with water (52 nmL) and extracted with ethyl
Sep 1 ab-Bré¢maER-pyridinecarborbiriteed gy r5gtdi romol)svas dissobved amEtOH (20

ARLARLE0 00 A G P R Bal e o B e
Tbehgacti20 maixtateatvad bedted Le8O @ fdred4 Iy edmilenhwas rdrhaved under
v%%ﬁ&*y‘?‘%%e%@h%% &Re gg(ir? Wafe? a%?'ac?i_%fl(t%{%_l 4 yth 2M HCl
The3MUEBI lagdr, was @xracBid, with) ethyMBetaES)x3)Mrd thE@ombin28 onfanic
8 9 P P 7[.05634 9 i Pt 4
AR oSBT B i PP S B B Cadd @20t =
aNACHR)e ddid whichipdisaspdrirt stgp - 3- met hyl phenyl ] acet ami de
S )riac o020 SRR oS R o
undert agom,le_SHEm @rop) wdscaddedr angiathe rﬁioltu_ré WaB _rmbled .in Bhdce-bath.
B2 B i 5 B B SRS L e ron
heatedfto 40°®Yor Iohimotesc Bnoveting rtbe kglverfElwasi remowed ko produce 5-
- 100% 61 ' .
SIS Al 55 LR B 5 b g
3400MHz) 10.17 (11-1, s), 10 7. g? (1 H d), 7.51 (1 H,
74 b o oo 210405 S e 8o i o
added Di ntet hylaet hblution of 1,1-dimethylethyl (2S)-2-methyl-4-{[4-
T 4= i nQ)-2- | '} 2z .
AN AT IR s oo b
DG (B9 1) CHdethylardiRg (11O09/miN) 7.R6@HENol) was added and the mixture
D e Y e
DGV pod aveishee aith ovaterat Ehchaawansis|layer das(régatragied with DCM (x2)
o cpbhL RS e oied st Toroa R, AP @G broduc
whidhr wag  Pudedhdy  celuDCE cirpBraidgrapttyor Elutorh withataurta®@d  ethyl
BBy 3et ot B GOV 2.
dn (CDCl3, 400MHz) 8.34 (1H, br.s), 7.72 (1H, br.d), 7.38 (1H, br.d), 7.18 (2H, br.m),
6.98 (2H, br.s), 4.17 (1H, br.s), 3.79 (1H, d), 3.51 (3H, s), 3.46 (1H, d), 3.32 (1H, d),
3.07 (1H, td), 2.68 (1H, d), 2.47 (1H, d), 2.10 (1H, dd), 1.98 (1H, m), 1.45 (9H, s),
1.19 (3H, d). MS (ES): MH" 503/505.
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separated and washed with water and brine, then dried
and concentrated to give the crude product which was

w@oosowEad by chromat ography. Elution with 0-10P0%/&8P1vg1/056342

acetate/ petrol eum ether yigbded the title conmpound as
a colourless oil (573 nmg). SH 25 (CDCl 3, 400MHz) 7.27
(2H, m, 7.16 (1 H d), 7.11 (1 H, br.s), 4.17 (1 H,
m, 3.78 (L H m, 3.36 (2H, s), 3.02 (1 H m, 2.70
32.56 (1 H, , 2.36 (3H, s), 2.17 (4H,

T R Y

peidinyl}sarhomyh(nathyl) dhine]plyenyllimethyl)-2-methyl-1-
t hyl phenyl ) net hyl ] - 2- net hyl - 1-

ﬁé‘r'ﬁ%&%g’ﬂ%@?%fe (D80) H3C3*0YD CH3CN CH3 N CH3

5 NH2 1, 1- Di neidfylet hyl

(25)-4-{[4- (acet a%o) 2- met hyl phenyl ] met hyl } - 2- net h

yl -1- pi perazi necﬁ*!‘s ®te (D79) (497 ng, 1.4 mmol)
in KOH (1 M aq sol n m.) and nethanol (5 nL) was
heated to 140C for 1N in a mcrowave reactor. The
reaction mxture wa ute@I with rrethanol (5 nm) and
heated for a total of 5m,mut 10 130 Cin
the m crowave. The reac I oiy concentr at ed
to renove the nethanol anGHap betvveen DCM

and water. The organic | ayer was dr| ed and

1cbhiethyietbdd (S)et- ({é-[[(‘hbrom%?}eywm@galtbomﬁ](mhthm@ninomhenyl}

AL T LR Rl OP1125, Y i Epgronen

(6. D&&m vi- 794 mrpoeb. ( cedivgpirarbonate KRA59 )g.i 0}7%M1mp&| aheld 2,2,6,6-

tdtfndthyi 38 %}%@d% $ ﬁiDWéb 9Q.040 v we b NMP
(ﬁ%d?memgépn( @oppesrzr) Ql;\jonde g?ibg %W@A ol)gw??s;g gagd'd ar:}d the
nkﬁftu@ eated St (20 rmix 01a g% d?lg ch'ﬁon 6f 4- ﬂgé%pﬁéfog)comer )]

56 (1 H d)
cp{orlq}g ?ce§|uzr50qrgq;patg)and I\/ﬂD W3k, adgpd ang I‘(eAmQ comiiisied at 120°C

ovéhRight. (m%olldbqo oo ‘t"éHn?e!'r?t'uf'H1 t{Mlisdur@ W28 p4RMily Ebhcentrated,

DescCri ption
thexrspidye was Fahen &pgrp Et%q mdv wwmlmﬁammépgwlwmwnd

1
V\)ﬁ}~e'é_|'3l' h& Pf{fﬁhﬁ:zl Cl—%& m& Qiﬁé%%&@%%n&zegg%t}ag '(t)'%gr\zle ke Gud&HRduct which

wwnwmmwon@lomyt iRlytiondiRgbavE akméaﬁﬁtétsme@gleum

efr{e?’werdeé etﬁé | ﬁa as(gf%:roev &Kgy il gszn COCl - OO,VIHzéB .04
(‘(FDSJU)S) u75491g1+a hﬁéﬂ) h éZHnd)a? 00 ¢(BH mxt4. e §id, |dﬁ§h 3"(9 (1BB d),
3553 BRSSS BRYI(9A, $ 33k NeUaNs B} aaf i ey\11es), BeAtGA, & 2.10

(1H, dd), 1.99 (1H, m), 1.46 (9H, s), 1.19 (3H, d). MS (ES): MH"* 535 .4,
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for 16h prior to addition of sodi um borohydride and
5.5h after addition. SH (CDCI 3, 5 400MHz) 7.00 (1 H,
wa@ 208000420 (1 H, d), 6.39 (1 H dd), 4.17 (1 H, POT/EBI007/056342
3.76 (1 H d), 3.57 (1 H 7br.s), 3.33 (1 H d),
3.27(1 H, d), 3.01 (1 H, td), 2.82 (3H, s), 2.71 (1 H,
d), 2.58 (1H, d), 2.32 (3H, s), 2.11 (1 H, dd), 1.90
(1H, m, 1.45 (9H, s), 1.17 (3H, d). M5 (AP+): 356.2
Desttiption 284. 2, no nol ecul ar ion (M#) observed. 10

PR B A2
Pvﬂmﬂcél[bbnmmhymzmmllﬂiiﬂm?gsui?ﬂ);amétmh:-hyI }- f2 met h

-1-. oX at e O a mx xture O
pgde’;ﬁ'ﬂgéagﬁg’gﬁé‘?ﬁs?@m ng) benzal dehyde (D93) (0.397 g)
and 1, 1- dinet hu@

(2S) - 2- net hyl - ZI necar boxyl ate (0.533 g, 2.66
mmol) in 1, 2- 15 ffk) was added sodi um
tri(acet oxy) bor ohyd (0.847 g, 4.00 mmol ) and the

reaction stirred at romterrperature over ni ght .

Sat ur at ed aqueous NaHSO3x{(30 , nL) was added and the

m xture was stirred for. he Jeactiln m xture was
extracted with DCM and tfe ®rggnigs dried and
concentrated to give the crétite whi ch was
purified by colum chromatography. Elution with

The Hitle/ gampasind uwas peepardte frogat 4 -diethyiethye (28rpHdiE-heoneo-2-

e

(P&2)( @8R 3-fluaragbendl usIMB a Retod\SIMiRE taHbat IdE$QElbed)rfple7(3 in
. r 4 r YITG
D??%@ﬁ@%l%@?%l Eée u(glfcagé?ge@rré?%fgd Si m Q t@%&iﬁ)&%(@s)_ MH
5828cribed for D1 in Description 1A I\/IS (ES). MH 250. 2
30 WD 2008/ 000729 PCT/ EP2007/ 056342 82 Description 83
1, 1- D et hyl et hyl net hyl carbamate (D83) .N CH3 H3C Y
Description 75 CH3 To a sol ution of Boc anhydride (7.5 g,
QCM &qqﬁ, nmet hyl am ne
1%@%@&%@&% giﬁ) t o&é?%@iaﬁE%@% m’rgs and t he
pvedwl}swmnx%m@hnml@ﬂnhw&nmthylb&mtbwbbr ature
nt and excess nethyl am ne were
PFEThSHrbodiReTBTYEN’ BT EXTEDS, (10 m -) was added.
The aqueous Iayeﬁ oextracted with DCM (x2) and the
conbi ned or gani cs%ig dried and concentrated to give
the title compound Yl low oil (3.791 g). SH
(CDCl 3, 400MHz) 4.5 j’H br.s), . 10 2.73 (3H, d),
1.44 (9H, s). Description 84 1, 1-Di nethylethyl

(6-formyl -3-pyridinyl: yl gar bamat e {D34)
N NS
CH, | =

The title compound was prepared from 1,1-dimethylethyl (2S)-4-({4-[[(5-bromo-2-
pyridinyl)carbonyl](methyl)amino]phenyl}mefhyl)-2-methyl-1 -piperazinecarboxylate
(D72) and 3-cyanophenol using a method similar to that described for D73 in
Description 73 although the reaction was worked up after the first night of heating.
MS (ES): MH" 542.3.
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CH3 ~OHC NH3ICCH3 ~-NO1 CH3 15 A mixture of
5- br ono- 2- pyri di necar bal dehyde (1.5 g, 8.064 muol ),

wa dsgoeres hyl et hyl  net hyl carbamate (D83) (1. 2BCT/8P2007/056342
9.677 mml ), tris(dibenzyl i7gleneacet one)
di pal I adi un{0) (0.148 g, 0.161mml), xantphos (0, 373
g, 0.645 mmol) and cesium carbonate (3.678 g, 11.289
nmmol ) in dioxane (35 m-) was heated at 110C overni ght
ngg'gtmmwrgon at nrosphere. On cooling, the solvent was

A e e L R S

pye#myﬂcathony%nemgn)ammo]pmwi}mtuywu-methyun+ ed and

the crude product which was
p‘ggér}l HLE ég%%ﬁ@#ﬁhr omat ography. Elution with 0-50%
et her/petrol eumsg her ogave the title conpound as a
brown oil (0.977 \K)H (CDCI 3i 400MHz) 10.01 (1 H,
s), 8.79 (1 H, dft P H:(1H d, 7.86 (1 H, dd),
3.40 (3H, s), 1.53 s) Ms (ES+): 259.1 25
(MNa+), 181.2, no rmNecuI ar |on (M+) observed. 30 WO

2008/ 000729 PCT/ EP20 63 83 Description 85
5- (Met hyl am no) - 2- pyri ca ba dehyde and
6- [ bi s( et hyl oxy) et hyl | - | d| nam ne
(D85)OCH30HCH3Ci 5Toa
soI utlon of 1, 1-di net hyl eth I

gé mébin?o@ﬁ’cf dg%{y%gggéay' F% @h{f@iﬂ%&éﬂﬂ%@ br&a&z-
pvtwnylkmtbtonwi(methyt)ammo]pmsylhnethyl)ea-rmthwdmarazrpmaaqubte
(6%5) %nd 4”1?0@ IW@”ESH& n’?égﬁa’oeglnh C#ﬁg %gg(f [?'38 foh D58 in

ue wa ano rou
Desrigtioo 5§)altbougivthe wactnon twe as diBht Mﬁw(EﬁM MH358412.
nmet hanol sol ution. The ammoni acal fraction was 10
concentrated to give a yellow oil (0.622 g) which was

DescrptiemZ7mately 1:1 mixture of the title compounds.

V&S next step. M
NG Gty y‘a@%&}éf}’"%b&ﬁ%*%@%ﬁ> 151, VS (APY):
aI dehyde - 137 (MH); 205 (MNa+), 151. 15
Description 86 1, 1-D nefbx h
(2S)-2-net hyl - 4-{[ 5- (et A ) 2-pyridinyl]nethyl}-
1- piperazi necar boxylate k @~O‘O CH3 i NyCH3

4-(Acetylamino)-2-methylbenzoic acid (2 g, 10.4 mmol) was suspended in THF (50
mL) and borane-THF complex (1M in THF, 26 mL, 26 mmol) added drop-wise over
~15 minutes. The reaction mixture was stirred under argon at room temperature
overnight then quenched with water (52 mL) and extracted'with ethyl acetate (x3).
The combined organics were dried and concentrated to give the crude product which
was purified by column chromatography. Elution with 0-100% ethyl
acetate/petroleum ether yielded the title compound as a cream solid (0.379 g). &4
(MeOD, 400MHz) 7.36 (2H, m), 7.25 (1H, d), 4.57 (2H, s), 2.31 (3H, s), 2.10 (3H, s).
MS (ES): MH" 180.2.
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NNNH 1 CH3 A mxture of

5- (et hyl am no) - 2- pyri di necar bal dehyde and
w®2¢osiosi(7eet hyl oxy) nmet hyl ] - 20 N-rmet hyl - 3- pyr i dPCEHEP2087/056342

(D85) (0.622 g), 1,1-dinethylethyl (2S)-2-nethyl-

pi per azi necar boxyl ate (0.910 g, 4.552 mmol) and

triethylamne (0.418 g, 4.139 mol) in 1,2-DCE (40nl)

was stirred at roomtenperature overnight. Sodi um
Deséription 78 y) bor ohydri de (1.14 g, 5.38 mmol) was added

om t enper at ure
e&okﬁigk?%%hg'%%i%' {cggaq"%%t(nr, was diluted with DCM
and washed 25 with saturat®gd aq. NaHCO3 sol ution and
wat er. The organic | aye s dried and concentrated
to give the crude produc i chfwas purified by col um
WO 2008/ 000729 PCT/ EP200 §AJ£\CHS4 chr omat ogr aphy.
Elution with 0-100% Et OAc/ pet Hol eur"h et her gave t he

NS TRRRIES Bt HeaE D 517, (a9 . % aidy and

miangalse dloxide (01873, g,btQ mmol)Swere c((ﬂrhlblneb) in é‘:eﬂﬂut(llé (6 nal)), and

3.4 d 3..12 1.H 2.7
he_fte%c’; :Il%d_l“s% u{Te ﬂ:ncrr(a/v’a(/e2 foJ|_'87 rpﬂuﬁs a‘ﬁe h&\gﬁ_'dnﬁa (f_ﬂLte,'_ed ﬁ; gnd the
rehctdn n&tﬁr@Was&qnc&nt@e&ed &Hglvel)the bbide EspdudimhicBAdast purified by
SCr |

cc%?ﬁrgy cE ?g)'ﬁplly (I{:-EIHPJN T"trllrét ﬁ){?%lemll :jcgmtﬁlgftroleum ether yielded

thehtitley¢dnpeiuny | 9s- d creiarp sslidz(0r82629) b 6 YCClg, 400MHIZ)HIC1 7 (1], s),

7331 Bh ‘o1 1+ < 6 R 30 (1K b9?326% Brs). T8 o, o)

MS2®S)AVH( 47821 nophenyl ) et hyl ] - 2- net hyl -

pi per azi necar boxylate (D2) (0.30 g, 1 mml) indry 1,2
DCE (5nL) was added sequentially 2-nmethoxypropene
DeScrigtion¥9 1.5 mmol ), aceti c acid (0.056 nL, 1 muol)

. S r bor dri . 313 1. I

1A vty ARG e o meliae sty EE gyt
pipexazinecarboxylate (D29) under argon at room tenperature

for 16 hours. Satur ted NaHCO3 (15nm.) was added and
reaction mxture Bgi\%t@%bor a further 1 hour. The
aqueous | ayer was them extracted with DCM (x3) and

t he conbi ned organic f& fre dried (Na2SO4) and
concentrated in vacuo. crude material was

purified by colum chro ogcaphy eluting with 0 20
100% et her/ petrol eum et h tq give the title conpound

(0.265g). SH (CDCI'3, 400 .09 (2H, d), 6.54 (2H,
d), 4.16 (1 H, br.s), 3.78 3.61 (1 H sp),
3.49 (1 H s), 3.42 (2H, m, 3.8t H d, 308(1

i B b e o i3 ks e
(Z5)D-RethyNapiperazih@carboifate MOhRIEEhigTide ON(4EEHIngD bSIQ! v Qﬁmol)
triethylamine (0.282 mL, 2 mmol) and sodium tri(acetoxy)borohydride (781 mg, 3.7
mmol) were stirred together in DCE (15 mL) for 17 h. Saturated aqueous NaHCO,
(15 mL) was added and the reaction mixture stirred for 1 h. The organic layer was
separated and washed with water and brine, then dried and concentrated to give the
crude product which was purified by chromatography. Elution with 0-100% ethyl
acetate/petroleum ether yielded the title compound as a colourless oil (673 mg). &y
(CDCls, 400MHz) 7.27 (2H, m), 7.16 (1H, d), 7.11 (1H, br.s), 4.17 (1H, m), 3.78 (1H,
m), 3.36 (2H, s), 3.02 (1H, m), 2.70 (1H, m), 2.56 (1H, m), 2.36 (3H, s), 2.17 (4H, m),
1.95 (1H, m), 1.45 (9H, s), 1.18 (3H, d). MS (ES): MH" 362.3.
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25 WD 2008/ 000729 PCT/ EP2007/ 056342 85 Description 88
1, 1- Di net hyl et hyl
W@ 2834040784 4- (et hyl am no) phenyl ] net hyl } - 2- met hyPETEP2007/056342
pi per azi necar boxyl ate (D88goH3C30 .~ro CH3(NJCH3 N
NH CH3 5 1, 1-di net hyl et hyl
(2S)-4-[ (4-am nophenyl ) net hyl ] - 2- net hyl - 1- pi per azi neca
rboxylate (D2) (0.30 g, 1 nmol), acetal dehyde (0.055
m., 1 mmol), sodium triacetoxyborohydride (0.417 g, 2
triethylamne (0.151 nL, 1.1 nmol) were
wn dry 1,2-DCE (15 nlL) and stirred under Ar
1st-Diroethyletind é289t-4:r[(é-ahuno -248ethylptenyBaethyd]-2-thethyad=s
d reaction m xture stirred for a
pi%é? %?1 @EgﬁgsapThe aqueous | ayer was then
extracted with DCM ( x8)¢ combi ned organic
| ayers were dried ( Sﬁa?é] nd concentrated i n vacuo.
The crude nmaterial masC@uerle.d by col um
chromat ography el uting wfh £100% et her/ petrol eum
ether to give the title c (0.239g). SH (CDCl 3,
400MHz) 7.11 (2H, d), 6.5 2 dd), 4.16 (1 H,
br.s), 3.78 (1 H, d), 3.51 br.s), 3.42 (1 H, d),
3.29 15 (1 H, d), 3.15 (2H, .08 (1 H td), 2.75
(1 H d), 2.59 (1 H d), 206 H,dd), 1.93 (1 H,

1_1.45&% s), 1255 t), 1.21 (3H, dfm!
1¢ERimethylethyl>  nol(3t4ci4rasetylantino)dumes hykﬂbgw hy}-2-methyl-1-
p%?&zf dé&hifb% Ty|§t% @®79f b@7hmbo¥)4)rﬁﬁr%t)% ey ‘éﬁvl (dd8Sain., 5ﬁ\n9) and

a stirred suspension of chromatograph
r@e}%@l & meagélpa*@g t 14°C, f9r A1y INBOMISraAVe fERCia.o Mg aagtion
n'\\iﬁ@:%wésgdlﬂxtéﬂ—wmonﬁﬁl\aﬁn@ﬂ(5 rﬁQﬂ éHd iBtedioP E“M)tﬁﬁ‘ofth 55 minutes at

sol ution of 3- (nethyloxy)- propanedi ol (20
180gfm®I ‘Pelfﬁ'C’P"@YECE" RRaEeagt H"’QWG W%Saé?”‘@ﬁtrétﬁdﬁf’)(?moée the

N&RarR bﬁdi B&rtifdndd ARV SHDENPANY Rate N TR ordari® 148 whd ened and
showed conpl ete reaction  so the reactigon m xture

CPP‘FG("éfPI@tS‘ E’nﬂ'v?h@ef‘FrPi‘%rpr%‘r?EWDéf%‘ Was rrutifigd by prg[pmqg}graphy
Elutdn vadFo- ﬂib% dibAnyr ather/sémemnn eth@r FhIRwWeH tdyea CORRPUMEh with

mas used directly’in next ste

%b‘b‘?@ ”WEM’E)@F{'\M@@@Q th%é'P‘bEé’@PP‘ﬂiq ghaggliow oil (223
% @Gl\mﬂz)sw 1H, d), 6.52 (1H, d), 646 (1H dd) 417(1H br.s),

ng}S 44( nmet hyl oxy) et am no

@m Ao Gt 57 i a6 31 (B Ao b S (1H, ),
id@@H@s), 2.10 (1H, dd), 1.90 (1H, m), 1.45 (9H, s), 1.18 (3H, d). MS (AP*): MNa*
342.3 (MNa"), no molecular ion (MH") observed.

Description 81
1,1-Dimethylethyl (2S)-2-methyl-4-{[2-methyl-4-(methylamino)phenyllmethyl}-1-
piperazinecarboxylate (D81)

H
H,C} 0. O

CH, ENj’CHs

N” CH,

Q,

|
CH,
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N\ N ' CH3 5 HA mxture of 1, 1-dinethyl et hyl
(2S)-4-[ (4-am nophenyl ) net hyl ]-2-nethyl -1

weepsiarenecar boxyl ate (D2) (0.30 g, 1 nmol), PCT/EP2007/056342

(met hyl oxy) acet al dehyde (D89), sodium
tri (acetoxy)borohydride (0.417 g, 2 mol) and
trlethylan1ne (0.165 nm., 1.2 mmol) in 1,2-DCE (15

m-) was stirred under Ar at roomtenperature for 19
Theuttile g@MBANdr saed PERRICDS fEPD il -dmethgletit @S h{4-amino-2-

AR B2 oS o BB iy e

toythat dasesided for B3 in, Destriptiangife eltoughytbe reestion wes heated at 50°C

FIAPEGL Rk BB A% B 08 S, 3y o,

400MHz) 4006 (et d) 645 (te,sd), 989|(1I I edtl) by 1@(01I-tl|rb1 s) 3.76 (1H, d), 3.57

(e gt 357KeP. 287 B0 e B oreeh gt oy 258

(119, @N@H2 (3H 8).COCI I1HAAHMHAD (7|H17m)( 2H45 ©H, sh. 697 (3HH,d). MS

BP 567 ks 20, B pblecfer it Bl Fhpsstyed (5 o (',
td), 2.74 (1 H, d), 2.58 (1 H, d), 206(1H m, 1.94

1 2,21 (3H, d). M5 (ES+):
t'm 81- A é"“g %Mﬁiho ) observed. 20 Description

19 Dinjethytstiyl 2(28p#H]3-retindidelarethiglaiDid)pheryethyi}-2HB6thyi-1-
p% rIﬁnéc%ggﬂFge) yI benzonitrile (2 g, 10.2 mmol) in

uene led to 5 C under argon was added
TIDl bahlxiblre( ol 22rnau3yl-41(vh@bylammo)be|nzaldefhmden(@93110 29Mgoland 1,1-

IR R RGeS L ADURoSE Hi5 GCo R iy 12
Dﬁlijé\'tﬁmk)opw sddedTémalium tri(@catomaisorebydride (0847 g, Ho0D tﬂnmh) and
AEPBERS] B 41oauor s LIaMANE 8Pl o Mefcbl o
mignwastadded candothgi mixturbewas stited iferl dh.c dhp oaactioasmixture was

e;lgré’é\}gd R/ﬁh DY 2RQ B 34 0&8?[%83 @gg (ﬁ)e% Q\y &%ﬁénﬁfat?cﬁ% 4196 ﬁ‘n% crude

was use he  next
ppreuct whigh iwas. pusfied papigmn cmmgramm Hiution with ether/pet@ium

v e Bt hanoite 0 9) 2 04 G2

(4 for rryl 3- net hyl phenyl ) net hyl carbamate (D93) OHC

riofi HN O CHH3 CH3 The title conpound was prepared
‘I'F'UFTPCTU'g'e 4- br ono- 2- net hyl benzal dehyde (D91) and
(3R, 5SH [E1-Rigtophbryl) methipl} s 5 dimethyipigdp8ihe B82)0 a net hod
simlar to that descWecﬁfo D84 in Description 84.
8H (CDCl 3, 400MHz) 10. OE 3) 7.76 (1 H d), 10
7.28 (1 H, dd), 7.19 (1 , 3.31 (3H, s), 2.66 (3H,

s), 1.49 (9H, s). Descriptf on 93
2- Met hyl - 4- (et hyl am no) be@hyde (D93)

NO,
The title compound was prepared from 4-nitrobenzaldehyde and (2R,6S)-2,6-
dimethylpiperazine using a method similar to that described for D1 in Description 1A,

MS (ES): MH* 250.2
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OHC 1 14; --- H3C NH CH3 15 To 1, 1-di nethyl et hyl
(4-fornyl - 3- met hyl phenyl ) net hyl car bamate (D92) (0.614

wW@2008/0d0729m01 ) in DCM (60 nL) at room tenper at BCEEP2VIB056342

argon was added TFA (15 nLx2 dropwi se. The m xture was
stirred for 0.5 h then concentrated. The resi due was
re- dissolved in DCM and water and the aqueous | ayer
was basified with NaOH solution. The DCM | ayer was
dried (Na2SO4) and concentrated to give the

| | | (0.397 g)

I el | ow oi

i ﬂ@lﬁetﬁ@eiﬂ%é&tﬁﬂ%ﬁﬁ%&%@ﬁ?gp W t hout furt he?
purification. 8H (CDCl 3, HO0MHz3H9.98 (1 H, s), 7.63
(1 H d), 6.47 (1 H, d#, & 35 ~cul H d), 4.35 (1 H,
br.s), 2.91 (3H, d), 2.60 E3HCH). MS (ES): M+ 150. 1.
De i 94 25 , .
T8°% iR GheRe nRvdside i 3¢-B8.AMTPY i DR 4J0 mig wag.added
niethwziﬂanEmm AL 2Mesiulbn fir THF 0345 Anidy)rdndi the esddaem niixtideBvas

stgsdat Biort f?rﬁmtuv%%er@a@h e 0ha% ahd el Fpyiamine were

réhovedas vabud andi AIIURN2MEHCIEA0 trill). wakhgddedaThe @usdust lyetSvas

e T DOTbR) s BT BALroRCs HE MSARNd qeRgentrated to

rvé“tl"?é ftROdonfsbund aElaQRaowal €3.78N§). bHECOCIY AVDOMHZANSB (WaSbr.
g ated, dried ?ﬁazsoztfg andg)congfent fg’at ed. Z?he c(r ud% s
Zﬂﬁda'dc‘{‘) 144 S i ed by col urm chronat ogr aphy:
elution with Et QAc/ petrol eum ether gave the title
corrpound as a white solid (1.46 g). 8H (CDC 3,

37 (1 H d), 7.59 (1 H dd), 6.39 (1 H, dd),
121-Diméth{1bthy! -fo“r)n I-8-pYPidindimethylcifbanta® (D 134. 2.
bescrl p¥| orY Y I\/bptglhylrgyrrrjl no)y3 pyridi ne%‘&e{l:-bal dehyde
(DO5) C]—|CNH I CH3 10 To
6- (et hyl am no) - 3- py®H ar B ?li\tcp,l le (D94) (0.1 g,
0.752 mmol) in toluene (101 m cooled to -78 C under
argon was added Di bal -H (Y Q 1M solution in
tol uene, 11.2 mmol) dropw secnlhe reaction was stirred
at -78C and then allowed to warmto roomtenperature

Aonixtune ghp- brwa@erpyddinecaﬁbalyefydq (5N, §38mnel) 4D, 1rdimethylethyl

rﬁ/&ﬁ?’fcawasx1 S b7 MdiP" ths(@ibBniyig t
coricentr at edqlénmva{: 1Iﬁ g r egqgug vvas( 'gap%){]t glﬁ}'(n)er?ge one)
dipetiaiem(O\4@ 4438 and. 1@6@!@9‘) TaRiphef (b33 §a)-845 warsol) and cesium
c&bbh e (§878 g" 1 2dd QRonandiokhiee &Q'm_)'Wéi MU %A 10%Y Bletnight
were dried and concentrated to give
under an argon atmosphere. On cooling, the solvent was removed in vacuo and the
residue partitioned between EtOAc and water. The organic layer was separated,
washed with water and brine, dried and concentrated to give the crude product which
was purified by column chromatography. Elution with 0-50% ether/petroleum ether
gave the title compound as a brown oil (0.977 g). 64 (CDCls, 400MHz) 10.01 (1H, s),
8.79 (1H, d), 7.94 (1H, d), 7.86 (1H, dd), 3.40 (3H, s), 1.53 (9H, s). MS (ES"): 259.1

(MNa"), 181.2, no molecular ion (MH") observed.
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title conpound (0.067g). 8H (CDCl 3, 400MHz) 9.78 (1H,
s), 8.52 (1H, d), 7.92 (1H, dd), 6.45 (1 H, d), 5.38

w@ 2008f00t529 s), 3.04 (3H, d). M5 (ES): Mt 137. 1PCPBP2007/056342

Description 96 1, 1-Di net hylsgt hyl

(2S) - 2-net hyl - 4-{[ 6- (net hyl am no) - 3- pyri di nyl ] met hyl } -
1- piperazi necarboxylate (D96) H3C33*0YO0 CH3 /N ~CH3
N~NNH | CH3 The title conmpound was prepared from

Descriptioty85 i no) - 3- pyri di necar bal dehyde 25 (D95) and
53(915)1%5%{%2%@6.necarbalde 6-{bis(methyloxy)methyl]-N-

erazi ne‘(:ar boxy at e ‘usi'ng
mgathylt-3pyridinamirne 85k ri bed f or Iil in Description D81A.
8H (CDCI 3, 400MHz) 7.97 (1H, Jp44 (1 H dd), 6.38
(1 H d), 4.51 (1 H, m 417(1oH br.s), 3.79 (1 H,
d, 3.38 (1 H, / 00072 007/ 056342 89
d), 3.26 (1 H, d) 7(1+H d) 2.p2 (34 d), 2.74
(1Hn)257(1 H2091 wi 1.96 (1 H,
m), 1.45 (9H, s), 1.20 @H d). I\/S(ES+éH 343. 2
(MNa+), 265.2, no nolecul’ar ion (M#) oBserved. 5
Tbessuilutiph iobm, 1%imethylethyl (6-formyl-3-pyridinyl)methylcarbamate (D84) (0.977

6- Agj - 4- - 3- i di [ il 7 .
0y B TR0 DL e P Wit RS RERI(60 T ATt rediio mixture
w(g@ .sﬁﬂeclg at &orh Dfl\?";ﬂ]d(e)lataﬁdo;:m pEt’rehs(dl\%enéI m?mérdeve(doin%Bu@and the
.9l ) LN ; - ed a r.a .
iUl Wy tokBn brin ‘ginds eyl HrBle 5o BPC dfl) Botumn witn
mettzambl dinermi2M N, v amethandl esblum'ohh E[r@f“«alnﬁmht iagal dractidihavas
t.e was er

hi
opfiRiraie %uate asefd Sl 6 & elceedS B sheraRirefone 1 1 mikite of
theotitts berdpeuridsathis metedaldwas dsehdirectiycianthe atektl step. §iS/¢€ES*):

2B HEL O 219 itk AR AR Y 15 L. 228 205

(MNaQetBT ated to give a second batch of dark yellow
solid (0.047 g). The filter cake 15 was washed with 2M
NH3 in MeOH (200 m -) which was concentrated to give a
Désaciliptian 8n solid (0.533 g). These 3 batches of solids

1 RE o (R B {%”&‘&%@ﬁﬁﬁ% Waigymsiivg-1-

piperazindgarboxydate dDg6)ot al y| eld: 0.213 g). 6H (CDA 3,
poour) 5,26 (11 Shg S35, (Lt 5 8 (20
Deécri,ption 98 , ' BVér((E% o

I\I-(5-Q/ano-4-rrethyl-2-p§)'|‘-"5| ciH)-Z, 2,2-trifluoroacetam
ide (D98) NC N

A mixture of 5-(methylamino)-2-pyridinecarbaldehyde and 6-[bis(methyloxy)methyl]-
N-methyl-3-pyridinamine (D85) (0.622 g), 1,1-dimethylethyl (2S)-2-methyl-1-
piperazinecarboxylate (0.910 g, 4.552 mmol) and triethylamine (0.418 g, 4.139
mmol) in 1,2-DCE (40mL) was stirred at room temperature overnight. Sodium
tri(acetoxy)borohydride (1.14 g, 5.38 mmol) was added and the reaction stirred at
room temperature overnight. The reaction mixture was diluted with DCM and washed
with saturated ag. NaHCO; solution and water. The organic layer was dried and
concentrated to give the crude product which was purified by column
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H3C H N CF3 To a sol ution of

6- am no- 4- net hyl - 3- pyri di necarbonitrile (D97) (0.213
w@2008/0@072001 ) 25 and 2,6-lutidine (0.37 nL, 3PCI/ERWN}/056342

in DCM (20 nL) cooled to O8under argon was added

trifluoroacetic anhydride (0.22 nL, 1.6mmol) as a

solution in DCM The reaction mxture was stirred for

17 h, gradually warm ng to roomtenperature. The
chromatoguaphyi xElutien waith r @10061 EtOACpbitblaurd fether hgave the title

5B < EIRRLO! (FBE2 oh v (G 20GHE) 280 1TH: §E 723

(ﬁ'ﬂl d)e6pe (&t udd), 4av (#h, brixgn3.d0 |(2Hied3 BISB1HO8Y, Gid5 (16, d), 3.12

e SHLBHR A (L Ge B¢t it “@Dﬁ%sﬁé.%m

(QHnes)C’r?.EdBH . MBI CEES MHC 1320v@ s purl fied by colum
chromat ogr aphy. Elution with 0-100% WO 2008/ 000729
PCT/ EP2007/ 056342 90 Et OAc/ hexane gave the title

8As a white solid (0.299 g). SH (CDC 3,

Descriptiori8 2
14508 y% §((é§ﬁ-&e§gfl {(#1 P mbthyibth§amibicTghenyiyriethyn)-1-

p&eﬁazmeeaftboxylhtpl(DB?pyrl di necar bal dehyde (D99) CHC
H3C / NH2 A sol ution

N (5- cyano4methy|++ pnyl)-2,2,2-trifl uoroacetam
ide (D98) (0.050 g, O, mel%lnformc acid (1.35
m) was diluted with wélfs 8 nL) and

ni ckel /alum niumal loy (Q.122 g) was added. The

reacti on m xture was heatéU at 10 reflux under argon
for 2h then filtered whil € N hot, washing with
further formc acid (3x5. The filtrate and

washi ngs were concentrat ed, ad with toluene (5
m.) and re-concentrated to gi ve).l\he crude title
conpound as a pal e yel | ow sol i (0°853 g) which was

TR SRR SRR s i SindB R B nefi -
plﬁgraﬂn,ec&rbé@ﬂﬁtéH,D_2b)r(O§p 0,21 5%mpBHN &y.1, B/:SD(()ES(meI)/Hdas added
il RO 30T o, SRR MEER i o . 4

miiol) ping eodiamnntsacativykytohydrideD00IS g—,lSCSmr@bI’)mer@i-G 2 DCE (5

e adieliCind e "ot Kiktlf® as. atied gy arepmyy room

tegnpedatB@® foroll§ ,houts,. 1Satunateich WNaiCOs! (15mL) was added and reaction

oA AR R PP IO SRS ok i o

()(3) gaﬁdrrtlnel gombingd 2rdaGie lagersnivgrevdried $mSOa) add tooneerdrated in

ABE R, P 0L BT ek e Bl o

1030 eﬂi@r/paﬁeleamicwmbrm dive Ithe titiexdoompeund 0. zsssgtaHr(cmu d00MHz)

ro8leent Reh: DIGHH SR B U B Sal e oot s o

3i4@ (@Hy en)1 BLe8 dtidde), BiGBl @He aypRasd1idsdR2.58 (1H, @). 065 (1), dd),

1%@ il V85 g%?d@é”(sésfzﬂ% FhEME (RO tado U RG ), 2483, no

molecular ion (MH") observed.
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321.3, MNa+ 343.3. WO 2008/ 000729 PCT/ EP2007/ 056342
91 Description 101 1, 1-Di nethyl et hyl

w@ 2@p/0m7eet hyl - 4- {[ 4- met hyl - 6- (et hyl am no) - 3- PCT/EP2007/056342

pyri di nyl ] met hyl }- 1- pi per agsnecar boxyl ate (D101) H3C3C
OO CH3 /N TCH3 NH3 CNCH3 3 H5 To

1, 1- di net hyl et hyl

(2S)-4-[ (6-am no-4-met hyl - 3- pyri di nyl ) net hyl ] - 2- et hyl
Descriptiorp88 azi necar boxyl ate (D100) (0.067 g, 0.21 mmol)

1 (4 mL) un . a _
ARt 1 b ny A SH BRI BRERAR SnyP2 ety
pierazineckrb¢xylate (D88) 1. 0OOmmol ). The mixture was stirred
at 50C overni ght then . sodi um borohydride (0.024 g,

0. 63 nmol ) was addedacéf%do reaction stirred at 50C

10 for 24 h. The react xture was concentrated in
vacuo. The residue was® ¥honed bet ween DCM and

sat urat ed aqueous I\IaHC(IB and stirred for 0.5 h. The
aqueous phase was extractéd with DCM (3x5nmL) and the
conbi ned organics were drt nd concentrated to give
a crude colourless oil. Col hr omat ography el uti ng
with 0-10% MeOH DCM gave t he title conpound as a

colourless oil 15 (0.037 g) whi cH\vvas used in the next
step without further purification. “M5 (ES): M+

PO S-S e er bR T (RS viete
(2) a{do3d Agm At unnmot)f ﬁeeibldehydeél (0.@5%t olluyerte nAR)D @Gpdium
tr?acé?ogggg? ))ldngté ?@) )% E%hgﬁép gﬁd dgﬁéégmm I Soﬁsﬁgmmh) mmol)
Weed cerobhihed ondry haﬂa@CEK15 mil) and stirred artlen e dt (do@OMrpargidre for
4§tho{1%f |s‘ég{r§}é8 fny (1§ \ﬁé"scgé ﬁ}egatfod\v\@&ura)stlrred for a

concentr to give a y oW o
furthec 12 hawrsu3bel adjueast layer wa’shhenneextracté& withe POM t(xB)uand the

é@g%escr c' Ig%qug)gp@drié@ gﬁ))la c%ﬁcg Q?-g QD I%Q/QZLOO %gdégude

maesial 4-V\[a(52 p,tmfled 0-by- ncolmmmpmmatmpyy] efttingt with- 10-100%
e@e@%@é@ﬁ%ﬂ{eﬁ’ {ﬁfy@‘trg% &t!?e}%ojﬁpo’d%gﬁ(oigyﬁ 5 IEEN £ddmHA\7.11
(2H,(d)r 156 (@H, lgl), J- T5- (@, br.g); 2.78i(1H,aheRBe0tH, (DEN2)42 AH38) 3.29
 aylads @H, q), 3.08 (1H, td), 2.75 (1H, d), 2.59 (1H, d), 2.06 (1H, dd), 1.93
(1H, m), 1.45 (9H, s), 1.25 (3H, t), 1.21 (3H, d). MS (ES"): 234.2, no molecular ion
(MH") observed.

Description 89
(Methyloxy)acetaldehyde (D89)
0

oM
H,C” H

To a stirred suspension of chromatographic grade silica gel (3.8 g) in dry DCM (25
mL) was added NalO4 (3.8 m‘L, 0.65M aq. solution) dropwise. A solution of 3-
(methyloxy)-1,2-propanediol (200mg, 1.9mmol) in 1,2-DCE was added and reaction
mixture was stirred at room temperature. After 2 hours, tic showed complete reaction
so the reaction mixture was filtered and the filter cake was washed with further 1,2-
DCE. The filtrate containing the title compound was used directly in the next step
(D90)
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di met hyl et hyl (2S)-2-net hyl -1-pi perazi necar boxyl at e
hydrochl oride (0.407 g, 1.72 mmol) and Huni g's base

w@ 2008280729, 3.59mmol ) in dry DVF (3 m-) was SPCT/ERIOZ056342

roomtenperature for 10 m getes. The reaction mxture
was concentrated to give an orange oil which was

di ssolved in DCM and washed with water (x2) and brine,
then 10 dried and concentrated to give an orange oil.
Purification by colum chromatography eluting with
Dés3Gbidh 64'C/ pent ane gave the title conpound as a
‘y’@éﬁgw—og (0. 199 g) SH(CDC|3 400M—|z) 824(1H
1cyrDingethyplethiy] {2 pethyl-441 / i

. ), 3.14(1 H, td) 276(1
Alyy-1 ojoergzinge X a£e2 (1 H dd), 2.18 (1 H n,
1.47 (9H, s), 1. %Cﬁﬁ . M5 (ES): MH 370/372, 15
Description 104 1,°1- hyI et hyl
(2S)-4-[(4-am no-2 nyl)nethyl]-z-nethyl-
pi per azi necar boxyl at e D1 )H30I oYo CH3CNXCH3 N
Cl aNH2 20 A mi xture o - di et hyl et hyl
(2S)-4-[(2-chloro-4-nit op enyl)rrethyl] 2- et hyl - 1-
pi per azi necar boxyl ate (D (0.199 g, 0.538 nmol),
triethylamne (0.75 nmL, 5 ,Qmﬁuoe@,_p 5% Pt/ C

catalyst (0.134 g) in MeOH (5 ml -) was’hydrogenat ed at
t f
A, SR "R BT TS B4 B SRR -
picivn&zﬂFﬂambkwatéeoDZ)o (@Bﬂeg a 1c¢nhm<|b|; I easthwbky)mtﬂberwﬂét §]D89)
i.SSO SO | S, was

SGBE B o Eon e, OUFaE-ct T tea HETYRITD 60 1 obmL, 1.2

niPhaly EPEQLIRZEJ_bﬁiSmE) was sgma@ enderadrest rbOm?emetdlrﬁe ot hours.
t n C r omat.ogr

Blfetei ety 2o AbhE: alestant TR TR R for o further
hom Ineh;ﬁiré anixtareonss feﬂBer(dllbted(v@trﬂJZSMg)ZS nlﬂ.l-)ldnﬁlﬁﬁté} (10 mL).
Tﬁe 3§U€§ IayBr g? ’theﬁ §§tra(c%gl \(cvéS;l ﬂCﬁ,M%%:B)( in trbei, C%Ij‘lblﬂ%g E anic
lay2ts, wele dﬁed);I(Nézﬂeu) taddl , coﬁce"téra(cédf;n4?cu02 TfB\@ &rudd ngdatenial ,was

2.9 (1 , ' , o '
ofietyy eblurt ety in e prfity bih'80% ExcRerdetleun
ethet tdyiveethetitle icbmbound (0.310g). 84 (CDCls, 400MHZz) 7.12 (2H, d), 6.59 (2H,

of s b I 0 Pl A LA, SRAE Y BB L ) 3 BH )

3(08: “EHR)N2@H (WH, d), 2.58HBIHThw, zoal(eHcmpngmmmam), 1.45 (9H, s),

1B B e 2ad 2; M Maletiior on TUHSEBEE Rl o7 boxo) at o

(D104) using a nethod

Description 91
4-Bromo-2-methylbenzaldehyde (D91)

H,C Br
To 4-bromo-2-methylbenzonitrile (2 g, 10.2 mmol) in toluene (60 mL) cooled to 5 C
under argon was added Dibal-H (11.2 mL, 1M solution in toluene, 11.2 mmol)
dropwise. The reaction was stirred at 5°C for 30 minutes then MeOH (3 mL) and 2 M
H,SO,; (10 mL) were added dropwise. The mixture was stirred for ~19h then

concentrated in vacuo. The residue was re-dissolved in water/EtOAc. The organic
layer was dried and concentrated to give the crude title compound as a brown oil
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simlar to that described for D3 in Description 3A
al though the reaction was heated at 15 50C over ni ght

w@eiosnot7e9 and for 24h after addition of sodi UPCT/EP2007/056342

bor ohydride. (3eq.). M5 (ESy: M+ 354/356. Description
106 1, 1- Di et hyl et hyl
(2S)-4-({6-[[(6-chl oro-3-pyridinyl)carbonyl] (nmethyl)am
i no]-3- 20
(11 igdiwhjidh was huskd -i2-themiexd stép pivifeud furthec pulificagibat & (CDCls,

4@@?)11_6&%?&%}, 2&%&%{ &, 756510 Nidy! 785 BN, 28 58, &

(2S) - 2- net hyl -4-{[ 6- (et hyl am no) - 3- pyri di nyl ] net hyl } -
Ds 'tpoq_[ i necar boxyl ate (D96) (0.150 g, 0.469 mmol)
—a-n%ﬁ-e%yl am ne (0.098 nmL, WD 2008/000729
1 AcDinistAgiethyd pEbityl-3-méthyipBenylprhethylcablidvhate (BB3) under

argon was added 6- CP»LC,Or 0- 3- pyri di necar bonyl chloride

(0.099 g, 0.562 nmol). m gt urge, was stirred at room

tenperature for -0.3 uired wi th DCM and

wat er. The organic Mdyer wad dr? edi#nd concentrated

to give the crude product wif'ch was purified by col um

e 6 A et i SRl oo

aSH {,CREh&hyléBPIMrmthylcaBBaredte - (D83)) usily 18 rpdthed , siijlar to that

7.7 1-1.,..dd), . 7.5 o) I/ d),
ofsehped iy Oop ingfepirnfon . & Cocly hopring 16,00 gl 7 B .
728,(18, d9, 1.19 HH,d), 3.31 @H, 6}, 2166 @H, sB1A8 (9H, ¢), td), 2.70

(1 H d, 2.49 (1 H d), 2.16 (1 H, dd), 2.04 (1H,

m, 1.46 (9H, s), 1.19 (3H, d). M5 (ES): MH460/462 10
Desedptiari 9pn 107 1, 1- Di net hyl et hyl ‘

2'ﬁpﬁ%iﬂﬁﬁgﬁ{y)érrﬁ,igbﬁalélngélﬁé%9&’&’(69‘13 nyl)carbonyl | (methyl)a

nmet hyl ) - 2- met hyl - 1- pi perHagziagcar boxyl ate (D107)

H3C30O0 CH3 /NTCH3 N O N~C CH3 1 / 15 Step

1: 6-brono-2-pyridi necay ienywacid (0,348 g, 1.72
mol ) was dissolved in dry di oxane (15 m-) and

thi onyl chloride (0.570 nL, 7.84°mml) was added. The
To datztimethylathyl {4+feemyledmethyiphedy! mtethyédrbaméater(DS2)(Otedry, 2.47

ﬁ&f%{%{iﬁlﬁ@g c!TlélF} Ca\e‘(%%]lﬁttgrras?r%{uzé \?lllémgeerdariggn w%is Oaéagg TH\5(15 mL)
dfbpedideoiThe 2ixtyrel wasstireedofon 915 It tHenrdotieerdtmatedh Tihalresighae asvre-
sol.i d, whi e i r ly inh st 2. 20 St X .
ARSI DCH AP Pl B T Flsots e YRS it RBR spiton
Thé -DCMtayea sde separated, dried (Na,SO,) and concentrated to give the crude
titte compound as a yellow oil (0.397 g) which was used in the next step without

further purification. 8y (CDCls, 400MHz) 9.98 (1H, s), 7.63 (1H, d), 6.47 (1H, dd), 6.35
(1H, d), 4.35 (1H, br.s), 2.91 (3H, d), 2.60 (3H, s). MS (ES): MH" 150.1.

Description 94
6-(Methylamino)-3-pyridinecarbonitrile (D94)
NC A

Z o
CH,

Four batches of 6-chloro-3-pyridinecarbonitrile (0.40 g, 2.89 mmol) in methylamine
(16 mL, 2M solution in THF) were each heated at 80°C for 30 minutes in a

microwave reactor. The reaction mixtures were combined and concentrated in vacuo.
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m xture of 1, 1-di nmethyl et hyl
(2S) - 2-nmet hyl -4-{[ 4- (et hyl am no) phenyl ] net hyl }- 1-

w@er@snavenecar boxyl ate (D3) (0.500 g, 1.57 nmmoPQT/BPIH07/056342

triethylamne (0.284 nL, 2894 wmol) in DCM (15 nl).

The reaction mxture was stirred at roomtenperature
overni ght and then washed with water (x2) and bri ne.

The organic |ayer was dried 25 and concentrated to

THe vesidueewas vetdispolestlint EtOATiveatea therdrfanéc ldygr was separated,

: I h 60% [P e

08 RO oY cpodinalh, il o Bl s PRBRA oy cotumn
cleneE®raphy; 8Htl()l®l§bﬁ1hf£t0mmﬂﬂzbeum &6er( dave, thejtitle Zcoapolnd as a

. H, , o4 ,
e By i of 300EL @Y 738 4. 4 By o
SVIO (28067.€) 0D 92 BHAJ/NEPZES) MBBG342. 95 d), 3.07 (1 H,
m, 2.69 (1 H d), 2.50 (1 H d), 2.08 (1 H m, 1.97
(1l H m, 1.46 (9H, s), 1.19 (3H, d). M5 (ES):
mM83. Description 108 5 1, 1-D net hyl et hyl

_4- - 6 i di b I t hyl '
SR Al e e B DB ) 2 2o et byl At e,

(D108) H3C3O- 0 CHS/NWBISiO 1 1:::~NI N CH3 Br
To 1- hydroxybenzotri azole [|0.967 g, 7.16 mmol) and

N- benzyl - M cycl ohexyl car bod#i mile resin (4.48 g, 1.6
mmwol /g, 7.16 mol) in DWF (15 nd) was 10 added

6- br ono- 3- pyri di necarboxylic acid (0.964 g, 4.77 mmol)

Toré- (hhéfhjlarﬁlnm_B -pyiidieecarbdnitrile (D@4) €0.1 rg; ©d7520mmd0) initoluéms (10

it Pt (Pl SRR Wof e ity (TR Gt ¥ soinp in

toleenen étarrhm&ly HedpeiseDBhe (elachiéh wgs sﬁrr§d7atm7r8°lo andthefdligwéd to

Bl 18 ¥t 8 Reral? oot g B2 s i g g2 mb

were addet) andPSnixbioz wasastieredefor 1.5 B thgn ddncemtraaéd Ve viacuo. The

S SRR ST O e 504 i e

wite itRAC a0 the chmbineidxargardc lagersfweré dnedjamdncasmnwaed tdgive the

o5y 51,5, B R00Mo1OYR LML B ] i v

dahBeld (N .sd)pbiBBf(1Hecbrisy, BCﬂA@Hnd):NS)(%)OUHapBXM El ution

Wi th an Et QAc/ petrol eum et her gradient yielded the

titIe compound as a white solid 20 (1.43g). 8H (CDCl 3,
ion 96 18 1H d, 7.51 (1 H dd), 7.32 (1 H d),

14 lgig'se%gewg} (3H, ( A 2(%'&”9-% i[qﬁrnlegsu((la@l%gpb.{-gy%_‘!lnwmeth(yi}

p[heﬁ&u@mruoxwma (D®6)69 (11-1, d), 2.49 (1H, d), 2.11
(11-1, dd), 1.98 (1 H n) 1.46 (9H, s), 1.20 (3H,
d. M (ES): I\/I—H 503}‘*5 Tabul at ed conpounds D109
- D110 were prepared us ng nmet hods simlar to those
described in Descripti offox8 Hng the appropriate
aniline. precursor and apprgpriate carboxylic acid.

WO 2008/ 000729 PCT/ EP2007/ §56342
B
= NH

SH,
The title compound was prepared from 6-(methylamino)-3-pyridinecarbaldehyde
(D95) and 1,1-dimethylethyl (2S)-2-methyl-1-piperazinecarboxylate using a method
similar to that described for D81 in Description D81A. &y (CDCls, 400MHz) 7.97 (1H,
d), 7.44 (1H, dd), 6.38 (1H, d), 4.51 (1H, m), 4.17 (1H, br.s), 3.79 (1H, d), 3.38 (1H,
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30

9% + MA 2 cfl o toO0OcLOO OO0 "=m"=w z
3 z 3 N - c O9- 0 VOO coO .~~- OOLco N N
wO2NsM2O N NO Ewa 3 ENa33 mc coc mPCFER007/056342
(~i Eoaa) E(nwtom &(Cc Voto O_~"~" 0O
O OO CLm0) (D yEE caco U (nN"N C C
MmLNV.0. wfON~I N X=EX+I LEX ONN-O
CoN"M EEEO04 Cl4 M(Dco zc: NCLCLOCCN

dp 326N 16, 6), 3.(Z (MH, td), 2.92 (3H, d), 2.74 (1H, rﬁ), 2.57 (1H, m), 2.09 (1H, dd),
1.96 (1H, m), 1.45 (9H, s), 1.20 (3H, d). MS (ES"): 343.2 (MNa"), 265.2, no molecular
ion (MH") observed.

Description 97
6-Amino-4-methyl-3-pyridinecarbonitrile (D97)
NC
N

I
H,C 7 NH,

A mixture of 5-bromo-4-methyl-2-pyridinamine (0.50 g, 2.7 mmol) and copper (I)
cyanide (0.263 g, 2.9mmol) in DMF (12 mL) was heated at 200°C for a total of 1.75 h
in a microwave reactor. The reaction mixture was diluted with EtOAc and water. The
resulting thick dark precipitate was filtered off. The filtrate was extracted with EtOAc
(x3) and the combined extracts were dried and concentrated to give a dark yellow
solid (0.115 g). The filter cake was and washed with 1:1 DCM/MeOH (1 L) which was
concentrated to give a second batch of dark yellow solid (0.047 g). The filter cake
was washed with 2M NH; in MeOH (200 mL) which was concentrated to give a dark
green solid (0.533 g). These 3 batches of solids were purified by column
chromatography using 0-100% EtOAc/hexane as the eluent to give the title
compound as a white solid (total yield: 0.213 g). 84 (CDCls;, 400MHz) 8.28 (1H, s),
6.36 (1H, s), 4.87 (2H, br.s), 2.40 (3H, s). MS (ES): MH* 134.1.

Description 98
N-(5-Cyano-4-methyl-2-pyridinyl)-2,2,2-trifluoroacetamide (D98)
NC | SN0

=

H,C CF,

H

To a solution of 6-amino-4-methyl-3-pyridinecarbonitrile (D97) (0.213 g, 1.6 mmol)
and 2,6-lutidine (0.37 mL, 3.2 mmol) in DCM (20 mL) cooled to 0°C under argon was
added trifluoroacetic anhydride (0.22 mL, 1.6mmol) as a solution in DCM. The
reaction mixture was stirred for 17 h, gradually warming to room temperature. The
reaction mixture was re-cooled to 0°C and further 2,6-lutidine (0.37 mL) and
trifluoroacetic anhydride (0.22 mL) were added. The reaction was stirred at room
temperature for 4h then diluted with 10% citric acid solution and extracted with DCM.
The DCM layer was washed with brine, dried and concentrated to give the crude
product which was purified by column chromatography. Elution with 0-100%
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~~pp OUC_ NCLNO 16 E Qa dd LLOLL OI d

LO v22z0 zZzUL\ O~~-:0y z Z: Po)-\ y-Zzv
we2@840629 S O c L (0 (0 00 00 ~ " QL CV)rer/@rmo0)s6342

o NvO(OHmo”™" 1L wo WO 2008/ 000729

PCT/ EP2007/ 056342 97 Tabul at ed conmpounds D111 - D117

were prepared using nethods simlar to those

described in Description 16 using the appropriate
EtOMt/hevanpr gaver ther titten domppurap as a4 evhiteasdlidx (0.299 gii 8; (OWCls,

4600BL 088 2. BE LS, B0 3°83171n°8, 262 (3H, 5).

Description 99
6-Amino-4-methyl-3-pyridinecarbaldehyde (D99)

OHC
NN

Z
H,C NH,

A solution of N-(5-cyano-4-methyl-2-pyridinyl)-2,2,2-trifluoroacetamide (D98) (0.050
g, 0.22 mmol) in formic acid (1.35 mL) was diluted with water (0.48 mL) and
nickel/aluminium -alloy (0.122 g) was added. The reaction mixture was heated at
reflux under argon for 2h then filtered while still hot, washing with further formic acid
(3 x 5 mL). The filtrate and washings were concentrated, diluted with toluene (5 mL)
and re-concentrated to give the crude title compound as a pale yellow solid (0.053 g)
which was used in the next step without further purification. 6, (CDCI;, 400MHZz) 9.91
(1H, s), 8.34 (1H, s), 6.31 (1H, s), 5.49 (2H, br.s), 2.57 (3H, s). MS (ES): MH"* 137.2.

Description 100
1,1-Dimethylethyl (2S)-4-[(6-amino-4-methyl-3-pyridinyl)methyl]-2-methyl-1-
piperazinecarboxylate (D100)

H3
H,C 0.0

Z
H,C NH,

A mixture of 6-amino-4-methyl-3-pyridinecarbaldehyde (D99) (0.053 g, 0.39 mmol),
1,1-dimethylethyl (2S)-2-methyl-1-piperazinecarboxylate (0.117 g, 0.58 mmol) and
sodium tri(acetoxy)borohydride (0.206 g, 0.97 mmol) in 1,2-DCE (10 mL) was
sonicated to aid dissolution of the starting material then stirred at room temperature
overnight. Saturated aqueous NaHCO; (30 mL) was added and the mixture was
stirred for 24h. The reaction mixture was extracted with DCM (3x10mL) and the
organics were dried and concentrated to give the crude title compound as an oil
(0.067 g) which was used in the next step without further purification. MS (ES): MH*
321.3, MNa* 343.3.
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+11f M 2to CO1- CU U U COCOCOOCU 00=0
0oZ3 D Q LLONV EEEcon a3 EEEEO
WE20081000720 p COCDto @ of o co: EL of 4)POI/&AP2007/056342
OOUOOC O CLLONLyrOLCQULO~ dLEWLE
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pyrldmyl]methyl} -1-piperazinecarboxylate (D101)
H,C
H,C3\ 0. __0
ts [\fj,cn-l:,
N

NN

!
H

H,C
To 1,1-dimethylethyl  (2S)-4-[(6-amino-4-methyl-3-pyridinyl)methyl]-2-methyl-1-
piperazinecarboxylate (D100) (0.067 g, 0.21 mmol) in dry MeOH (4 mL) under an
argon atmosphere was added paraformaldehyde (0.019 g, 0.63 mmol) and sodium
methoxide (0.057 g, 1.00mmol). The mixture was stirred at 50°C overnight then
sodium borohydride (0.024 g, 0.63 mmol) was added and the reaction stirred at 50°C
for 24 h. The reaction mixture was concentrated in vacuo. The residue was
partitioned between DCM and saturated aqueous NaHCO; and stirred for 0.5 h. The
aqueous phase was extracted with DCM (3xdmL) and the combined organics were
dried and concentrated to give a crude colourless oil. Column chromatography
eluting with 0-10% MeOH/DCM gave the crude title compound as a colourless oil
(0.037 g) which was used in the next step without further purification. MS (ES): MH*
335.3.

Description 102
1-(Bromomethyl)-2-chloro-4-nitrobenzene (D102)

CI: : NO.

A mixture of 2-chloro-4-nitrotoluene (0.20 g, 1.17 mmol), N-bromosuccinimide (0.228

2

g, 1.28 mmol) and benzoyl peroxide (0.014 g, 0.058 mmol) in tetrachloromethane (7
mL) was irradiated (500W lamp) at reflux overnight. The reaction mixture was
concentrated to give a yellow oil/solid (0.391 g) which was used directly in the next
step without further purification.
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Description 103
1,1-Dimethylethyl (2S)-4-[(2-chloro-4-nitrophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D103)

H,G
H,C:{ 0.0

A mixture of crude 1-(bromomethyl)-2-chloro-4-nitrobenzene (D102) (0.391 g), 1,1-
dimethylethyl (2S)-2-methyl-1-piperazinecarboxylate hydrochloride (0.407 g, 1.72
mmol) and- Hunig’s base (0.625 mL, 3.59mmol) in dry DMF (3 mL) was stirred at
room temperature for 10 minutes. The reaction mixture was concentrated to give an
orange oil which was dissolved in DCM and washed with water (x2) and brine, then
dried and concentrated to give an orange oil. Purification by column chromatography
eluting with 0-30% EtOAc/pentane gave the title compound as a yellow oil (0.199 g).
3u (CDCl3, 400MHz) 8.24 (1H, d), 8.12 (1H, dd), 7.77 (1H, d), 4.24 (1H, br.s), 3.85
(1H, d), 3.63 (2H, s), 3.14 (1H, td), 2.76 (1H, m), 2.59 (1H, m), 2.33 (1H, dd), 2.18
(1H, m), 1.47 (9H, s), 1.28 (3H, d). MS (ES): MH* 370/372,

Description 104
1,1-Dimethylethyl (2S)-4-[(4-amino-2-chlorophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D104)

CH, CH,

Ct : NH

A mixture of 1,1-dimethylethyl (2S)-4-[(2-chloro-4-nitrophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D103) (0.199 g, 0.538 mmol), triethylamine (0.75 mL, 5.38
mmol) and 5% PYC catalyst (0.134 g) in MeOH (5 mL) was hydrogenated at room
temperature and atmospheric pressure for 3h. The catalyst was removed by filtration

HE‘%/O 0
Y
N
N

2

and the filtrate was concentrated to give a colourless oil which was dissolved in
DCM. The DCM solution was washed with water (x2) and brine, then dried and
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eﬁltingwlnh 1(’):?463/3 Qchg‘pLen%ne gave the title compound as a colourless oil
(0.125 g). &4 (CDCl,, 400MHz) 7.19 (1H, d), 6.69 (1H, d), 6.54 (1H, dd), 4.18 (1H,
br.s), 3.79 (1H, d), 3.70 (2H, br.s), 3.45 (2H, m), 3.07 (1H, td), 2.74 (1H, m), 2.60
(1H, m), 2.19 (1H, dd), 2.03 (1H, m), 1.45 (9H, s), 1.22 (3H, d). MS (ES): MH’
340/342.

D a
CD o E
O D

Oq

Description 105
1,1-Dimethylethyl (2S)-4-{[2-chloro-4-(methylamino)phenyl]lmethyl}-2-methyl-1-
piperazinecarboxylate (D105)

H,C
Y

OYO
CH, [NJ,CH:,
N

Cl : NH

&H,
The title compound was prepared from 1,1-dimethylethyl (2S)-4-[(4-amino-2-
chlorophenyl)methyl]-2-methyl-1-piperazinecarboxylate (D104) using a method
similar to that described for D3 in Description 3A although the reaction was heated at

50°C overnight prior to, and for 24h after addition of sodium borohydride.(3eq.). MS
(ES): MH" 354/356.

Description 106
1,1-Dimethylethyl (25)-4-({6-[[(6-chloro-3-pyridinyl)carbonyl](methyl)amino]-3-
pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D106)

H
H,C3y 0

7
CH, Nj,CH3
N

/'f |\N
CHy A

To 1,1-dimethylethyl (2S)-2-methyl-4-{[6-(methylamino)-3-pyridinylJmethyl}-1-
piperazinecarboxylate (D96) (0.150 g, 0.469 mmol) and triethylamine (0.098 mL,
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0.703 mmol) in DCM (7 mL) under argon was added 6-chloro-3-pyridinecarbonyl
chioride (0.099 g, 0.562 mmol). The mixture was stirred at room temperature for
~0.3h then diluted with DCM and water. The organic layer was dried and
concentrated to give the crude product which was purified by column
chromatography. Elution with EtOAc/DCM gave the title compound as a white
colourless gum (0.139 g). 84 (CDCl;, 400MHz) 8.33 (1H, d), 8.19 (1H, d), 7.70 (1H,
dd), 7.57 (1H, dd), 7.23 (1H, d), 6.86 (1H, d), 4.20 (1H, br.s), 3.82 (1H, d), 3.58 (3H,
s), 3.49 (1H, d), 3.37 (1H, d), 3.08 (1H, td), 2.70 (1H, d), 2.49 (1H, d), 2.16 (1H, dd),
2.04 (1H, m), 1.46 (9H, s), 1.19 (3H, d). MS (ES): MH" 460/462

Description 107
1.1-Dimethylethyl (2S5)-4-({4-[[(6-chloro-2-pyridinyl)carbonyl](methyl)amino]

phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D107)
H 33%/0 o
3
CHSE\fj,CH3
N

K©\O

N._ _Cl

N I\
|

ci‘\[)/

Step 1: 6-bromo-2-pyridinecarboxylic acid (0.348 g, 1.72 mmol) was dissolved in dry

dioxane (15 mL) and thionyl chloride (0.570 mL, 7.84 mmol) was added. The reaction
mixture was stirred at reflux for 3 h then concentrated in vacuo, re-dissolved in
dioxane (15 mL) and re-concentrated to give 6-chloro-2-pyridinecarbonyl chloride as
a pale yellow solid which was used directly in step 2.

Step 2: The acid chloride from step 1 was dissolved in DCM (15 mL) and added to a
mixture of 1,1-dimethylethyl (2S)-2-methyl-4-{[4-(methylamino)phenyl]methyi}-1-
piperazinecarboxylate (D3) (0.500 g, 1.57 mmol) and triethylamine (0.284 mL, 2.04
mmol) in DCM (15 mL). The reaction mixture was stirred at room temperature
overnight and then washed with water (x2) and brine. The orgénic layer was dried
and concentrated to give the crude product, which was purified by column
chromatography. Elution with 20-60% EtOAc/pentane yielded the title compound as
a yellow oil/solid (0.658 g). 84 (CDCls, 400MHz) 7.56 (1H, m), 7.46 (1H, m), 7.17 (2H,
m), 6.99 (2H, m), 4.16 (1H, br.s), 3.79 (1H, d), 3.50 (3H, s), 3.46 (1H, d), 3.32 (1H,
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d), 3.07 (1H, m), 2.69 (1H, d), 2.50 (1H, d), 2.08 (1H, m), 1.97 (1H, m), 1.46 (9H, s),
1.19 (3H, d). MS (ES): MH"* 459/461.

Description 108
1,1-Dimethylethyl (2S)-4-({4-[[(6-bromo-3-pyridinyl)carbonyl](methyl)amino]
phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D108)

H3
H,Cl 0.0
CH, [NTCHa

ﬁ°
N NN

)
CH, S~

To 1-hydroxybenzotriazole (0.967 g, 7.16 mmol) and N-benzyl-N-
cyclohexylcarbodiimide resin (4.48 g, 1.6 mmol/g, 7.16 mmol) in DMF (15 mL) was
added 6-bromo-3-pyridinecarboxylic acid (0.964 g, 4.77 mmol) in DMF (15 mL). The
mixture was stirred for 30 minutes under an argon atmosphere and 1,1-dimethylethyl
(28)-2-methyl-4-{[4-(methylamino)phenyl]methyl}-1-piperazinecarboxylate (D3) (1.52
g, 4.77 mmol) in DCM (15 mL) was added. The mixture was stirred for 65 h at room
temperature. PS-trisamine resin (2 eq. relative to acid), PS-isocyanate resin (2 eq.
relative to amine) and MP-carbonate resin (5 eq. relative to HOBt) were added and
the mixture stirred for 4 h at room temperature. The mixture was filtered to remove
the resins which were then washed with further DCM. The filtrate was concentrated
to give the crude product which was purified by column chromatography. Elution
with an EtOAc/petroleum ether gradient yielded the title compound as a white solid
(1.43g). 84 (CDCl;, 400MHz) 8.18 (1H, d), 7.51 (1H, dd), 7.32 (1H, d), 7.25 (2H, d),
6.98 (2H, d), 4.18 (1H, br.s), 3.80 (1H, d), 3.49 (3H, s), 3.47 (1H, d), 3.34 (1H, d),
3.08 (1H, td), 2.69 (1H, d), 2.49 (1H, d), 2.11 (1H, dd), 1.98 (1H, m), 1.46 (9H, s),
1.20 (3H, d). MS (ES): MH* 503/505.

Tabulated compounds D109 — D110 were prepared using methods similar to those
described in Description 15 using the appropriate aniline. precursor and appropriate

carboxylic acid.



PB62033

WD 2008/ 000729 PCT/ EP2007/ 056342 101 Description 118
1, 1- Di net hyl et hyl

w@ 28p/0d07¢4 6- (({6-[ (4-fl uorophenyl ) oxy] - 3- PCT/EP2007/056342
pyri di nyl }car bonyl ) (et hyl pam no] - 4- net hyl - 3- pyri di nyl
}met hyl )z 2-methyl - 1 pi per azfi necar boxyl ate ([P118)
H C3 OY& CH3(N(CH38 N-NOHIC NNE CH5 3|/ O
Step :L - [ {4- Fl uor'8phenyl ) oxy] - 3- pyfi di necar hoxyl i c

acid (D14) (0.032 g, 0. 14 ) Wa§ golubiliged in
dry diloxane|(2 ®d)@ Ehionyl [chlorg dg &0.081 ny, 0.14
mol ) |[was adde oj@-w se and t Fegction mixture

heat ed atNrequ%fgru—l 5 h.| The: rgagtion m|xture
was conceg i at e% en rie- com:e‘ﬁt mated from DCM to
give 6-[(& |10 f3 ugr g_p?nyl ) loxy] £3- gyﬂl & necarbony!
chl orif@e |whifch vasguged directly § ncstcep 2 Step 2:

o = 3

1, 1- D @ethyllethg 3 o £ 3%

(2S) - 2Emgt hyl - 497 [2- get hyl - 6; (meth £ar§i no) - 3-

pyri di| By IH-rethy—I—pi-perazi-hecarboxylate—(Dd1)
(0.038%, 0411 mmol» was dissolved in dry DCM (2 nl).

e (0.016 g, 0.16| nmmol) was added dropwi se

Tri et hﬁ am r
r % mnute® a solutfjon of tBe acid chloride

and ad

fromstep<l|in dry BCM (2nL)| was 15 Bdded dropwi se.
The react|igon mxturg was theh |eft sﬁl rring under
argon |at {lbam tenp&rature oyerni ght E Saturated

aqueoys NaHCO3 (15nf) was added and tl_’he aquequs | ayer
extragted wilth DCM £3 x 5nlL)| The organic extracts
were dried [(Na2SO4) and the| crude product wag
purififed by [colzumm ghromat ogy aphy. Eyiution with a
O-lOOOoEtOAc/peErolgum et her| gradi ents gave the title
conpoynd as |a &l oufl &s_oil| 2 (0.§2& g). M (ES):

M+ 530. 4 Tclbu@tﬁdmce‘rp@unds D@Ql - 8D 2:\/\/ere
preparied usi ngwei::hgdsg sﬁ‘m | ar Qoihésé_:" 25 descri bed
in DescrjptilongleSugi iy Bhe AppEDPEI &t e adi | ine
precurlsof and &ppEop i t% carb&y@i s 5&i 8 V\D
2008/ §00Z29 |PCE EP2@073 08634p ED2S+ZUBtE v |= of L
rmm Ul cOU|l @a)S EWODPCESE 8 E®xdpEcc
c oKFaEXa @ogoéfg apcED=82 & :gyp.

E TE°® E 7t °

5 35 A T 5 &

=% = %

jes
(o]
F

z
7\ /N
o —
5 = o
- o o z
g 2.5 F—9
h I"’ / \
7] 5 Z/ N\ . (3} F4 .
o —
>_Z> % D
d M~/ 4
R 73
IO, II‘”
T
o
Q
c P © ©
=3 o ©
c © (a] Q
< 2
o
£ 1o =)
O (=] ~—
2 a a
(]




NOocOOOCUoEO CoU(OOOOmMC LOAO
LCb2> OL~ yOvyco cuco0OoEOEE( (o-co
WE268000749 mL fSorno EQ OCOL ~_ Oc apCrerpmor/ee6342

o' vUECOUEEcoOcot97C|nO 0O ONOOU OCo
ngulgted foglpgum_ds %1‘8 I%ﬂ(cyere [grqggrgc? Esigg ane thcgis ilj)mlg tg tgose
déscribed fin Dé&rrpﬂorYN 1@&%@&?; E\pplG@nﬁe(hnlhn@ ;Macursb\;@n@ appzc%rlate

- N X
%rbeﬁq'céc@ca r J+ 00 1 CrL 0 N 0 CO O co ~ co (D

(D- EEmr CD.0 ECWmO (0 Q(0 O(0 (0 - 04 CU
E0OO> E ZLL~-%NCLOCLCS5OCNC O CL
NNON 5 ELCLr, OEi woOcu-r



S
@
& o0p
ON = € ¢
g8 XPp sjefxoqiessuizesadid- L-Ayew-z | 4 AN, Ho O H
5N So ol dn-y.om N Jz\
= uszo “(Kyew{Auaydouiwe(|AyeAypyaw X
Jm e~ = ul Jajem jo ade|d uy pasn 3
4 TooZ{gis :awy uonoeal ybnouye -1 Y{ikuoques[jAuipuAd .80 eLia
—EO P €OOHeN "be jes ybnoyye N
R il & 91.Q 0} poyjaw Jeiwis -¢-(lAuaydouony
- % w 91.@ 0} poyjaw Jejiwig ) . \m u
g as S -€)-9lll-vH-v-(S2T) Kurekulewip-1°y HOY N7 Ho
Ak
mw_ nvmw-
N Zp N ‘WO
O 1 © o ajeiAxoquedsauizesadid \@\/ i
N o — ys/'0 ‘elnjesadiusy NO N
- o_.n -L-Ayew-z-(IAyew{iAuayd 4
l.— Vo ) wool :awiy/ dws)
o "9%G | 914 0) poyew Jejwis [ouiwe(Ayrow)(Auoges{Auipuadid N €a ziia
DnnDo W uonoeal ybnoyye
3) on g o -p-[IAypw(Ausydoueio \m
> 91 0} poyjaw Jejwis O N *HD
Wa Gl V) -vh-v-(S2) KuleiAulswip-1 ) A
N m D 0?0 Vo™
O i 4=
u ! m 3 P No N *HO
O« o — O g ajejAxoqiessuizesadid /@\/QJ,\__‘
Uys/ 0 ‘aunesadway
A>,0 P -L-Aupow-z-(AyewiAusyd I /@J
O="zZ2g9pD wooJ :awy/ dwa)
—o QoS | 910 0 posw eI [ouiwe(iAypw)(Auoqses{Aulpuadid : N €a Liia
a7 o0 uoljoeal ybnoyje
. | % --[IAydw(jAusydouehs \m u
91@ 0} poydw Jejuig HOY SN H
CoOOLpmH -©)FLN-#)-v(S2) Kureikuowip-1‘| Py \W .
(@) ~0O =2 o 07\ O'H
mw No oW H
ot | O
o8z e} zdos | doig 10S4N23.d
COR ©—| +HaN aweN ainjonns u,9s9Qq
x & ° U = juswiwod) poylsiy suljiuy
.
coxoaO 1
=

€€02949d




o
M
b
mcm
-5
=
w =
QC
NOH
< d
U@T
Wn_w~
!
OOTw
QNv_./I
)
000
>2 w3
o 2
O O\nlV
AD
m_.:. _Z
- = N
U»MY
Z O
OWQ\
‘08°e~
- N
AR
8.2
owd _
w2§O0
=

°F ‘WO
ajelAxoquessuizesadid \@\ I c
4 Nao N O'H
uso -L-Agew-z-(Kyaw{iAusydihylow-g 4
€65 | 9100} poydw Jejwis | :swy uoyoesl ybnoyje | -louiwe(Ayiew)(iAuoqied{AupuAd N 18Q 911a
91 0} poyjawl Jejiwis -¢-[Axo(jAuaydoiony \m u
0% N7 HO
V)-o)l-v))-r-(S2) Kulehyiawip-1°y A # .
(o] (o] P.o_.. H
Ho_
aje|Axoqieosuizeladid ?
dn-yiom -1-Ayrew-z-[iAy 4 d ] I
uso N N
ul Jayem Jo aoejd ul pasn jowl(|Ausyd{ouiwejfyja(AxolAyjow)
z'€9S ‘awiyy uonoeas ybnoyye © 064 GLiag
€0DHEN "be jes ybnoyye -zl{iAuoques|jAuipuid
91.Q 0} poyjaw Jejiwis N
91.Q 0} poyiauu Jejiwis -¢-(1Ausydouony u
Ho¥” N HD
-€)-9l-v)l-1-(S2) Kurekurowip-1°y A A
07 0" 0%
OH
ajejAxoquessuizesadid 3 7 foJ
dn-yiom do
-L-Aglew-g-{IAy) X
ul Ja1em Jo aded ui pasn |y} :awi} uooealr ybnoyje 4
Z'ees aw(Auayd(ouiwe{iAfuoqgsesfAupuAd 88a viia
¢0OHeN "be “jes ybnoyyie| 91Qa 0} poyw Jejiwis o
-¢-(iAusydorony-¢)-9l}iAuia) \m u
91.Q 0} poyjaw Jejjwis
-vI-(S2) Kurehuzawip-1 ‘) HO?” N7 HO
ok/o\vamf

££0294d




PB62033

I MO MCh ON NNmMO CL WO 2008/000729
PCT/ EP2007/ 056342 104 Description 123

wda 2dsonered hyl et hyl

(2

S) - 2- et hyl - 4- [ (4- { met hy| PCHEPF047/056342

(trlfluoronethyl)phenyl]caubonyl}phenyl)carbonyl]am

..l.ﬂ....l\nm+h 1

noj

H3(

1:

P1ICI yr)

nmeT IIyI J

:~CH 3030 H3C N
4-{[ 4- (T#lfluoronethyl)phenyl]carbonyl}benzoic acid

pi per azi necar boxyl ate (0123)
CH3 CNN OCF3 CH3 1 / 50 Step

(200D,
and thionyl2chloride

reacti on nm&ture was

t hi

heating corRinued fo
m xture wasg
4-{

chl
fr

dr op- W's
(29) - 2- methys - 4- { [ 4-
(et hyl amgna§ phenyl ]
(EB) (o 120 g, 0.53
m A

at
di |

aqlieous | &eg was ex
conblned 6?

used dlrec%?y in ste

0. 68 ot )

onyl chﬁbride (0.
10 conce
uor onet h

an oily

[ 4- (trlf
ori de

mstep 1 was take

was stirred in dioxane (5 m-)
(0.496 nL, 6.8 mmol ) added. The
heated at reflux for 1 h. Further
196 nL, 6.8 mmol) was added and

; 3h. On cooling, the reaction
htrated in vacuo to give

vl ) phenyl ] car bonyl } benzoyl

white liquid (0.286 g) which was
p 2. Step 2: The acid chloride

n up in DCM (2 m -) and added

t a m xt

n DEV%2 ni).
r oom ts_en@er ature
uted wig hgwat er (

nlc | a

ure of 1, 1-di net hyl et hyl

het hyl } - 1- pi per azi necar boxyl at e
hmol ) and 15 triethylamne (0. 11
The reaction m xture was stirred
under argon overni ght then

20 mL) and DCM (20 ni). The
tracted with DCM (20 ml -) and the
vers were dried, concentrated and

pur

oi |

1,1-
(2<>) 4:({»63'@6%(4-
onyl
(nt
neq

Et ()Ac@ent ape, gave t

| I | ¢U Uyl LUI uriTr  ©

244 %)T NS 2
[)éeth & eEhg

efl
2-

piperazi@é;arb
N
E

yl

Hgm

m

SZ
&S
Hen

pyr
X

fluorgd

pyridinyl]carboriill
pyridinyl}mé?h%—)-

L
1 ,1-dimethy|ethc37/

hr omat ogr aphy. Elution with 0-30%
he title conpound as a col ourl ess
0 (ES): M+ 596.2. Description 124

f1 uor ophenyl ) oxy] - 3-pyridi nyl }carb

di nyl } net hyl ) - 2- met hyl
H3C3'\ 0y0

- 1- pi per azi

F

D96

D117




10

15

20

25

wda 2ds@oared hyl et hyl

CH(NCH3 N~NO/ NI N/ | F H3 O- 25 WO
2008/ 000729 PCT/ EP2007/ 056342 105 To
PCT/EP2007/056342
(2S)-4-({6-[[(6-chl oro-3-pyni di nyl ) carbonyl ] (et hyl ) am
pk22 3-

—S%Mmt hyl ) - 2- net hyl - 1- pi per azi necar boxyl at e
1(1l0#{ethyethy9 g, 0.303 ol ) i(zs [({G—[giﬂudtaﬁﬁénﬁﬁxy]-&

P@gﬂg'nu'@irg%ﬁﬁ&%ﬁaﬁﬁawmfﬂw SBHES By oDt G ragthiir-

pipEPainecliBoXytate i(DP18)M Xt ure was 5 stirred and heated
at 130C for 5h then concentrated in vacuo. The residue

was re- di ssol vige wat er. The organic | ayer was
washed with 2M Na ol ution and brine then dried
(Na2S®™4) and concen rafed to give the crude product
whi ch was purifi ed col utm chr omat ogr aphy. El ution

wi th Et QAc/ DCM gave tlhe title conpound as a

col ourless oil (0.0547)"" (ES) M-+ 536.2. 10
Description 125 1, 14
(2S)-4-({4-[({6-[(4- ?Iuorog,he )@pyrldl nyl }carb

onyl)

stdpPy: Wg)ﬁﬂd?%]hghwy]}-ﬂﬁgﬁwﬁéca%oﬁm CF%MHH@@D@Z@ W?W‘H?nol)

oxyl at

wes Pl pm;seq:nnlcymm@aa.(&mmyarmpmé cpbneqm@ rrcg@%m miol) was
agdécp%ﬁ'vﬁ& bHd fﬁenr%bé‘ﬁon%'xzurg hégt@d 'Hi“?éf)ux' fBr % H. 4Thé‘?ebctlon

was ad | uor ophenol . l)
"vmrenmﬁ umcgmtra% danghdeen raﬁomggﬁtegt fr@@p P&'\é tp oQ'V?(ﬁ -[(4-

ﬂmrayﬁé?ﬁll)o@]é d?h&‘ﬁééafb&{yhmor(d’e%}m&s &vééru&e{o(&re% ws%p?z
yridi nyl)carbonyl | ( met hyég am nolhy } et h
Shan 1. e doA-BEERIRRYI o) LOCETELE A rbghy-Soheidamino)-s

pmd)]rﬁé@rﬁll}aﬁﬁﬁgraﬁiﬂgcérb&?ﬂa@@gﬂ (ﬂg ((5703@ 4! &1 YaidlpRhdissdived

m Ccrowave reaction m xture

Ny REMc@nii-hi Eigthylamiog 40.01@ g @6 ?S‘Hioﬂ)l Ve Added dfapwiss and

afteiVb aRALtEE edolutibh Sof 2! @eid Schidhide I froM Stdpld Till8Fy DCM (2mL) was
extracted wi_th DCM and, t he conbi ned organics were

agdeddropwise- N&2 S@Ctkﬁ’ﬁd“'x%?nd@?t thgp deft 158"'@‘9 W8T FEIqNGRY room

té?hﬂeré&brébva\a@hptsatwaeéa BMUMBUWGOFQMD)QME‘%&Q and the
give the title cog‘goun as a col OL,_JI_ ess oil (0.0539

agyeougga(ggxtrqw R DCMoE x Hinbip THe 08806 acts were dried
(NP0 PAROIE RRRBpodutDias Parfiet by tdoRfmnleHPomatography. Elution with

a 0-100% EtOAc/petroleum ether gradient gave the title compound as a colourless oil
(0.026 g). MS (ES): MH" 550.4

Tabulated compounds D119 — D122 were prepared using methods similar to those
described in Description 16 using the appropriate aniline precursor and appropriate

carboxylic acid.
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171-Dimethylethyl (2S)-2-methyl-4-[(4-{methyl[(4-{[4-
(trifluoromethyl)phenyl]carbonyl}phenyl)carbonyl]Jamino}phenyl)methyl]-1-
piperazinecarboxylate (D123)

H,e S
0.__0

0
CF
ril 3
CH,
o

Step 1: 4-{[4-(Trifluoromethyl)phenyl]carbonyl}benzoic acid (200 mg, 0.68 mmol)
was stirred in dioxane (5 mL) and thionyl chloride (0.496 mL, 6.8 mmol) added. The
reaction mixture was heated at reflux for 1h. Further thionyl chloride (0.496 mL, 6.8
mmol) was added and heating continued for 3h. On cooling, the reaction mixture was
10  concentrated in vacuo to give 4-{[4-(trifluoromethyl)phenyl]carbonyl}benzoyl chloride
as an oily white liquid (0.286 g) which was used directly in step 2.
Step 2: The acid chloride from step 1 was taken up in DCM (2 mL) and added drop-
wise to a mixture of 1,1-dimethylethyl (2S)-2-methyl-4-{[4-
(methylamino)phenyllmethyli}-1-piperazinecarboxylate (D3) (0.170 g, 0.53 mmol) and
156  triethylamine (0.11 mL) in DCM (2 mL). The reaction mixture was stirred at room
temperature under argon overnight then diluted with water (20 mL) and DCM (20
mL). The aqueous layer was extracted with DCM (20 mL) and the combined organic
layers were dried, concentrated and purified by column chromatography. Elution with
0-30% EtOAc/pentane gave the title compound as a colourless oil (0.244 g). MS
20 (ES): MH' 596.2.

Description 124
1,1-Dimethylethyl (2S)-4-({6-[({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl)
(methyl)amino]-3-pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D124)
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Tp~01 ,@-djmathytgthyt ~{29)-4-({6-[[(6-chloro-3-pyridinyl)carbonyl](methyl)amino]-3-

pyridinyl}methyl)—2-methyl-1-piperazinecarboxylate (D106) (0.139 g, 0.303 mmol) in
DMF (4 mL) under an argon atmosphere was added potassium carbonate (0.293 g,
0.212 mmol) and 4-fluorophenol (0.169 g, 1.51 mmol). The reaction mixture was
stirred and heated at 130°C for 5h then concentrated in vacuo. The residue was re-
dissolved in DCM/water. The organic layer was washed with 2M NaOH solution and
brine then dried (Na,SO,) and concentrated to give the crude product which was
purified by column chromatography. Elution with EtOAc/DCM gave the title
compound as a colourless oil (0.054 g). MS (ES): MH* 536.2.

Description 125
1,1-Dimethylethyl (2S)-4-({4-[({6-[(4-fluorophenyl)oxy]-2-pyridinyl}carbonyl)
(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D125)

H,C o} (o}

H,C
CH, (NTCHS
N

K@LO
N (o]
)KC(CL
CH
, (~ ]

To sodium hydride (0.0174 g, 60% dispersion in mineral oil, 0.436 mmol) in DMF (4
mL) was added 4-fluorophenol (0.0488 g, 0.436 mmol) and the mixture stirred under
an argon atmosphere for 20 minutes. 1,1-Dimethylethyl (2S)-4-({4-[[(6-chloro-2-
pyridinyl)carbonyl](methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate
(D107) (0.100 g, 0.218 mmol) was added and the reaction mixture was heated in a
microwave at 190°C for 1.5 h. The reacﬁon mixture was concentrated and the
residue partitioned between DCM and water. The aqueous layer was further
extracted with DCM and the combined organics were dried over Na,SO, and
concentrated to give a yellow oil which was purified by column chromatography to
give the title compound as a colourless oil (0.0539 g). MS (ES): MH* 535.4.
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5 The title compound was prepared from 1,1-dimethylethyl (2S)-4-({4-[[(6-chloro-2-
pyridinyl)carbonyl](methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate
(D107) and 3-fluorophenol using a procedure similar to that described for D125 in
Description 125 although the reaction time was 3.3 h. MS (ES): MH' 535.4.

10  Description 127
1,1-Dimethylethyl (2S)-4-({4-[{[6-(4-fluoro-1-piperidinyl)-3-pyridinyl]carbonyl}
(methyl)amino]phenyl}methyl)-2-methy|-1 -piperazinecarboxylate (D127)

HC>|/

. ],CH

s
L
CHs - ’\0\
F

A mixture of 1,1-dimethylethyl (2S)-4-({4-[[(6-bromo-3-pyridinyl)carbonyl](methyl)

15  amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D108) (0.050 g, 0.0993
mmol), 4-fluoropiperidine (0.055 g, 0.397 mmol) and triethylamine (0.069 mL, 0.497
mmol) in acetonitrile (4 mL) was heated at 85°C overnight then in a microwave at
140°C for 10h. Further portions of 4-fluoropiperidine (5 eq.) and triethylamine (5 eq.)
were added and the reaction heated at 170°C for 2h. The reaction mixture was

20 concentrated and the residue dissolved in DCM/water. The aqueous layer was
further extracted with DCM (x3) and the combined organics were dried (Na,SO,) and
concentrated to give the titlte compound as a yellow oil (0.0538 g). MS (ES): MH*
526.2.
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Description 128

1,1-Dimethylethyl (2S)-4-({4-[{[6-(4,4-difluoro-1-piperidinyl)-3-pyridinyl]
carbonyl}(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate
(D128)

H,C o o}

A mixture of 1,1-dimethylethyl (2S)-4-({4-[[(6-bromo-3-pyridinyl)carbonyi](methyl)
amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D108) (0.050 g, 0.0993
mmol), 4,4-difluoropiperidine (0.141 g, 0.894 mmol) and triethylamine (0.138 mL,
0.993 mmol) in acetonitrile (4 mL) was heated in a microwave at 150°C for 12h.

10  Further portions of 4,4-difluoropiperidine (4 eq.) and triethylamine (5 eq.) were added
and the reaction heated at 150°C for 1h. The reaction mixture was concentrated and
the residue dissolved in DCM/water. The aqueous layer was further extracted with
DCM (x3) and the combined organics were dried (Na,SO,) and concentrated to give
a yellow gum which was purified by column chromatography. Elution with 0-100%

15 EtOAc/hexane gave a colourless gum which was a mixture (~9:1) of the title
compound and unreacted D109 (0.0485 g). MS (ES): MH* 544.2.

Description 129
1,1-Dimethylethyl (2S)-4-({4-[{[6-(3-fluorophenyl)-2-pyridinyl]carbonyl}
20  (methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D129)

H

Hacﬂ/o\(o

CH, (NTCHa
N

A mixture of 1,1-dimethylethyl (28S)-4-({4-[[(6-chloro-2-pyridinyl)carbonyl}(methyl)
amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D107) (0.0825 g, 0.179
mmol), 3-fluorobenzeneboronic acid (0.0302 g, 0.216 mmol), tetrakis-
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5 dried and concentrated to give the crude product which was purified by column
chromatography. Elution with 0-100% EtOAc/hexane gave the title compound as a
colourless oil (0.0781 g). MS (ES): MH" 519.3.

10
Tabulated compounds D130 - D136 were prepared from the appropriate bromo-
pyridine precursor as indicated and the appropriate boronic acid using methods
similar to that described for D129 in Description 129.
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(2S) - 2- net hyl
ol - 5-

- 4-{ [ 4- (et hykfi[ 4- (3- net hyl
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-1, 2, 4- oxadi az

[') phenyl [ car bonyT ]
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2S)-2-nmet hyl -4-{[ 4

am no) phenyl [ met hyl
4, C* OYO (N -CH3
b 1, 1- di neg hyl et hyl
t- (et hyl ami no) pheny|
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s conceftrated to gi
i chéwas #urg fied|by cofugn Thromatog

pent a‘ﬁe%ge@e the ti
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N et gy
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piperazinecarjoxytate
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{methyl[(2'-methy|-2,4§b'i§y
yI)carbonyI]amino}ph%y%ne

1,1-dimethylethyl (2S)-2-

[ (3S
|

313 mmol ) in DWVF

exyI car bod| imde resin
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I nutes and

ic acid (0.064
(6 m.) were

d for 22 h at
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e resins and the
crude 15 product
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20

./ NNCH3 / \ F 1,1-D nethyl et hyl
(2S)-4-({4-[{[6-(3-fluorophenyl) - 3-

W@eosdoetgd ] car bonyl } (et hyl ) ami no] phenyl } met hyPQF/EP208T/056342
yl - 1- pi perazi necar boxyl at e112( D60) (0.127 g, 0.245

nm)IE vva$ stirred in DCM (10 nL) and TFA (2.5 nL) was
< op W se. The reactlon m xture was stirred

ﬂ?&i@ﬂm&ﬂmﬁ_ﬂd}
E Sggsous ayer was WO

e ified to pH14
W th concent rat ecj_‘F L%gﬂ sol ut| on, then extracted with
DCM whi ch was d 2804) and concentrated to
yield the title- conﬁo @ a yellowoil (0.091 g).
8H ( CDCl 3i 400I\/Hz) 8. (11 1, d), 7.75 (11-1, dd),

7.67 (2H, m, 754(1I—N 7.40 (1H, ™), 7.25 (2H,
d), 7.09 (1H m, 7.03 "d), 3.53 (3H, s),,3.41
(2H, s), 5 2.83 (3H, m,l 2le6l(24, d), 1.96 (1H td),

1.62 (11-1, nm), 1.55 (br.s),Y0.p7(BH, d), NH not
observed. M5 (ES): M 419. 2£H T} wHed e was di ssol ved
in MOH and treated with 1 MHC in 0 (0.218 i -)
to give the hydrochloride salt of the title conmpound

Tas4 @mwrﬁmywmnzeucmid ©0.0624 @9 2. 3B mivBl) il DMFE®) mL)Mvks added N-
gl R farRodimiss  eRn Q3% % (£ (TO - 94T TR -

hidropyteeratriaroje [hreéhyg| })pﬂlemmbb) -addpCMd{1nmt pabd teEenrmidure was

&ﬁ‘ff) "Di m@;&?ﬂ N Qindled! T £r0Binbefiyt  (25)-2-methyt-a-ga-
(r(nﬁ‘ﬁ)'la#w(cl)rdhdn@lﬂrﬁewm—1fdlmazupmeambxwmq](%) (100 mg, 0.313 mmol),

o € IR I o R AR o 5 -
dm atlireso | teraperaturddhk (ré8ctnmin)xture dvas-fitgrdd 8o mémpve the resin

gq% sttp;giwggii #{)\X/lg‘g‘fuﬁﬁgrvlzl\éltéd(ﬁ\g 6§ ﬁ:‘ ggle ?lé%tet \pgsnc&&?nt‘r( ted to
give the cmetehpmadlict awmbre‘bvas ednfteldrtwgdrluran cB@mqtog}ag)y (Ebllt@nnmth
MR PA g P BRp s e blpund o B ey s
by coI umtm chr omat ogr aphy. Elution with a 0-5% (2M NH3

b OGS ot o sy Bt

niethyi-4e{p-(methydamina)pheényldwbthyl}71-pRe(elInecarpoxylaté 4 (D8H, and , the

aEBrr%_Bgt% ’if_r@qf%ﬁfié‘ %@ﬁ\g%ﬁ%oéi ﬁinﬁlgf‘?’o g%g'?e%ibﬁﬁ-iﬁror D137 in
Desgrption 187. ), 1.05 (3H, d). M5 (ES): MH+ 435.3. This
whol e was di ssolved in DCM and treated with 1 MHCl in
Et 20 (0.873 ml-) to give the hydrochloride salt of

the title conpound as a pale creamsolid (0.345 g). M5
(ES): 30 MH 435.2. WD 2008/ 000729 PCT/ EP2007/ 056342
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117 Exanple 2: Alternative Method (A
6-[ (4- Fl uor ophenyl ) oxy] - N-net hyl - N- (4-{[ (3S) - 3- net hyl -

wdaoo0piopeeazi nyl ] met hyl } phenyl ) - 3- pyri di necar bORGIYER®07/056342

(E2) A solution of 1,1-dinetshyl et hyl
(2S)-4-({4-[({6-[(4-fluorophenyl)oxy]-3- 5

pyri di nyl } car bonyl ) (et hyl ) am no] phenyl } net hyl ) - 2-net h
yl - 1- pi perazi necar boxyl ate (D16) (32.39 g, 0.0606
nol) in DCM (150 nmL) was cooled in an ice/water bath
and TFA (80 nL) was added drop-w se over 10 m nutes.
The reaction m xture was stirred at roomtenperature
over ni ght then concentrated to a yell ow gum The gum
was dissolved in MeOH (100 nlL) and | oaded onto SCX
resin (150 g, pre-washed with 10 MeOH). Elution with
MeOH (750 L) gave unchanged TFA salt of the title
compound, and elution with 2M NH3 in MeOH (750 ni)
gaveg it g conmpound free base. The recovered TFA salt
was ftreategd in a s{inilar mapner to Ehat descr|i bed
abovle 8sing furtheg SCX resiin (100 & to give a
further batch of title conpound free _ haco he two
bat ches of thg. fref base were caopbi nedl in DCY and
conclentratjed &p 15&gi ve the tltl-ﬁ co@zgnd ag a pale

yel llow gum (2§ 78 §). 6J>-I(CDCIS,Q,4%O € 8.07(1 H,
d), [7.65(1 H &), 37,228 2H, |d), %lﬂ,G?NlH
d), [3.48(3H, 3 S.42(8H, 3), 218 (ﬁ-Lan), 4. 68( 2H,
d), 1.%7(1 HAME § @@ H 1), 4.39 §18H bs)|,
1.00(38, d). MSEES) £ M 435 1.52F AisRl utign of E2
free| b&se (25%7@9': & 0592 nol ) e cﬁssol ved in MeCH
(ZSOJt L) Eo@nge@)egature, fRugheag &ith drgon was
treated wlth gel\?ﬂ-_lg:l | ngEt 20 (592 2Enkg . The |sol ution
was concentrated i vacuo to give g ®I'§ brown foam

v
whi ch was [dri enl oker ni ght at GOC [ n‘S{acuo. 46. 4g of
thi s materjial "was @& ssolved|in DCM (55 ni) |and added
dropw se over 30 mnutes tojvigorously sti rred hexane
(2.6pb L) qu;der an 25 ar at nosphere. StjKriing was

di scontinued and the prgci/pijtate was i sol zed by
filtrationl under argop.{washed with he e (4 x 2L) ,
filtered under a gent vacyum wth a gon bl anket
and then dried in vacto at 80C overnight. The
resu tBng solid was difsol yed in vat e > 65220 L) ,

freezeadrl ed qver - end groupd to powder| and
er

dried in vacu at 2C over ni ght . powddr was
re-dj ssol ve (150 IR ), .ffeeze-driled

over hi ght Lhén ground to @ pewder yielding the
hydr pchl or oebe-o salt of the téepte conpound as [a cream

‘solif (24.[F%g) 35 WO 2008/ 0QT729 PCT/ EP2007/ 056342

118 | Exanpl e 2B: Method 1
6- [ (g uofophenyl)oxy] - N\Fmgt hyl - N- (4-{T (35) -|3- net hyl -
1- p| p& azj nyl ] net gyl } phenyll) - 3- pyriogli necar bdxani de

f umaf ate (EzB) A sBiution off E2 fre& base (57.5 ng) in
met hyl @ sof but yl kePone (0.5|nl) was“added to | 5
fumafi@ acjd (13.4nmm). Further nethyl iso-butlyl ketone

(0.5 n) mas added and the mxture was heated with a
hot air gun. The resulting yell ow gum was scrat ched
wth a spatula and a small anpbunt of white solid
appear ed throughout the gum The sanple was placed on
a shaker block and tenperature cycled (0-40Cin 1 h

bl ocks)
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over the weekend. To the resulting yellow gumin a

col ourl ess solution was added 10 1, 4-di oxane (0.5 nl)
w@pasomg29ri xt ure was heated to di ssol ve the guPeCT/€P2007/056342

cooling a gumforned and the sanple was tenperature

cyc

| ed as before. Af

ter a period of -6 weeks a white

solid slurry had forned. The m xture was pl aced back

in

over ni ght .

t he shaker bl ock
The m xtu

and tenperature cycled as before,
re was then left to equilibrate

to roomtenperature and the white solid was coll ected

by

filtration. After

15 drying at 40C under vacuum

overnight the title conmpound was obtained as a white,

mai nly crystalline powder (38.7ng).

Exanpl e 2B: Method 2

6- [ (4- Fl uor ophenyl ) oxy] -

M pt. onset -150C

N-met hyl - N-(4-{[ (3S) - 3- net hyl -

1- 20 piperazinyl]nethyl}phenyl)-3-pyridi necarboxam de

fun
and
(8

air
guny
to
pre

Arate (EZB) A m X
fumari Gacid (10
m) and 3, 4-di oxa

ﬂlln ﬂl /i nﬂ a \JIQ

ure of E2 free base (413.7 np)
7.4 nmg) in nmethyl iso- butyl ketone
ne (4 nm.) was heated with a hot
| ow solution. On cooling, a white

gleCJ pRtate fa
di ss Eh@ gum
vi ou Iy*oﬁtéined

codl i ng§ as gimg or me

was

gum

was

starting ab,
| k- | igkes éﬁd&ry was added further 1,4- dioxane (1.5
@ S3d

"'m
m.)
m X
Af t
cak
sol
t he
cry
The
TA

sanpl e was [

adﬂbd;a@d
Fu&t rEs
tenﬁﬁ&atgj

he m

s cycl

440 ov

, th
ture%m% ,
er 9~daysg
e was dedliquore

ds were added at

Fnmed so the m xture was re- heated
and t hen seeded with the

f unarate 25 salt from Method 1. On
d so further 1, 4-dioxane (2 nli)
xture .heated to dissolve the
-60C and the m xture
ed (0-40C in 1h bl ocks but

er t he weekend. To the resulting

e vessel were scratched and the
 enperature cycl ed as before.

urry was filtered and the filter

d over -90 mnutes to give a white

id which was drie
title conpou
stal | i ne, po
DSC t her no
QLO0O0 cal or

m o
et er
ed i

lig
exp
mn

( XRP
X Pept

ser|

acq
gen

start angl e

0.0
was
on

t hi

200[/000729

LFP20

htlﬁqcr[%gﬁg Wi th

rifent cond

'R 2}@\; onset 14
Fhe

» XRPD dat a
SPro powder di
nunber DY1850
ui sition conditio

By

was obt ai ned as white,

d at 40C under vacuum After 20h
mai nly

377.2 nmg). Thermal anal ysis 35

[ the product was obtained using a
serial nunber 1000-0126. The
hto an al um nium pan, a pan |id WO
D7/ 056342 119 pl aced on top and
put sealing the pan. The

cted using a heating rate of 10C
1 C. X-Ray Powder Diffraction
were acquired on a PANal ytica
ffractoneter, 5 nodel PWB040/ 60,
usi ng an XCel erator detector. The
ns were: radiation: Cu Ka,

gerator tension: 4
2. 029,

pr epar
a Si wafer

by noun
(zero

167 2 8,3time pef

D kV, generator current: 45 mA,
end angl e: 40.02 8, step size:
step: 31.75 seconds. The sanple
ing a fewmlligrans of sanple
packground) plates, resulting in a

n | ayer of powder.

10 Characteristic XRPD angl es

and d-spacings are recorded in the table bel ow. Peak
positions were neasured using H ghscore software.

Characteristic d-spacing /

XRPD peak
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15

20

25

positions 20/0 4.5 19.5 8.9 10.0 9.8 9.0 12.2 7.3
13.0 6.8 14.6 6.1 16.0 5.6 16.7 5.3 17.7 5.0 18.9

wa2008/00029 4.4 21.1 4.2 22.1 4.0 23.5 3.8 PAI/EPB07/056342

25.2 3.5 26.3 3.4 27.0 313 15 Exanple 2B: Method 3

D6_I:E'4_' F ig[ ophenyl ) oxy] - N-net hyl - N- (4- {[ (3S) - 3- net hyl -
S nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de

1f1DmiethPlefHy? B) ASPRrhethgl-S{[4EAdth @4l Trethyiof,2 A-owdiazol-5-

vibhenliat °'W®am'9&n§sm5"ﬂ%fé‘vﬁz\ biperaziiaeathediats (141,

gel ati nous precug g started to formso further

Et OAc (2 nL) was’ éﬁ together with seed crystals of
the previously obt H umarate salt from Method 2.
After 1 h, the precilpi jate becane WO 2008/ 000729

PCT/ EP2007/ 056342 1 very thick and gel ati nous so
further EtOQAc (2m) a edocrystals were added. The
m xture was stirred at m flenperature for 0.5h, then
warmed to 40C for 0.5h. T FuUft Et OAc (5 nlL) was
added and stirring was cont¥nuee”aiN 0¢,for 10 m nutes
then at 60C for 2h. The m xture was-{ool'ed to 50C for

-1h then to 40C for -1h 5 then to roomtenperature
Tever ni hidimeathdetsyl i d v@S)-Rimetbylddl[btmethaminodphesmmethyl}-1-

P B e O DA T D e ol Ry
cydehpxygarbogimide | eregqg B2%d ¢ 156 mmol/g, 0.47 mmol) 1-
h?dr[:&‘beﬁ&b’tﬂéfr@{ met h@’@’i’/‘ Nrr%ﬁtéﬁﬁlD@MQﬂn{L[ (e m&tdi@waQ! lstirred

per azi idi necar boxam d

h
i ) 44 DA oL SRt S 46,054 151 §313
nhély! cﬂhan 7 lYGand CJ\WF Q@ﬁﬁ_&m% LAddd. %@ réé&uon'ﬂm)(tu\‘@ﬁas stirred

stifre eate I's was d portion-w se
faro23 ks @t yepmntegmemature. PS-trisamine resin (O 179 g, 0.626 mmol), PS-

isocyanate resin (0.298 g, 0.626 mmol) and MP-carbonate resin (0.788 g, 2.35
mmol) were added and the mixture stirred for 2 h at room temperature. The mixture
was filtered to remove the resins and the filtrate was concentrated to give the crude
product which was purified by column chromatography. Elution with 10-60%
EtOAc/pentane gave the title compound. MS (ES): MH" 506.2.

Example 1
6-(3-Fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-
3-pyridinecarboxamide (E1)

H
ENj,CH3
N

©°
. N NN

|
CH, & F

1,1-Dimethylethyl (2S)-4-({4-[{[6-(3-fluorophenyl)-3-
pyridinyl]carbonyl}(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate

(D60) (0.127 g, 0.245 mmol) was stirred in DCM (10 mL) and TFA (2.5 mL) was
added drop-wise. The reaction mixture was stirred for ~1h, then concentrated in
vacuo and re-diluted with DCM and water. The separated aqueous layer was
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free base (0.9997 g) in EtOAc (20m ) heated at 70C.
Any initial turbidity/gumrapidly 15 di sappeared but

wa@sooadai7ed on conti nued the sol ution stayed sl iPBOI/ER2007/056342

turbid. At this point theisol ution was seeded wth

the previously obtained fumarate salt from Met hod 3

and within a few mnutes a heavy crystalline

precipitate started to form Addition of the fumaric
bagifiedl tould&h witb oseendratediNa@id tsohutienl ther exiratted Witk DCM which

140, h Xt L kred. 70¢ r :

WeS AL RO WibsnEibd A6 SR} b, SomBocrd a8yl of
(R09Dykr & (LPRCIvi400Mstz) Br52ndH, d)&.7%50(1Hd ddp T .670{2He ot)ed.58\(1H,

S AGEH 8 2B IR BB B TRl Fetgl ¢ o
2t8ﬁse(lf_3|t-|i, 31)32.66 dqaigodind. o6 L1 ?7%%,9)3.6152 ?;HHU@E?GE (7b4(i); M(r&é?(fﬁ,a?ti NH
“glfjl‘ibfbf"?ﬁf M@%’i%@%ﬁﬁ# dd), 6.78 (1 H, d), 6.68 (2H
s), 3.56 (2H, s), 3.46 (3H s), 3.30 (2H + MeCH, m,
.1 H . 89 2..32 (. , . 0

This Wi Wes Hhsspifpll iy MeBiy A read afib it Hehin Bl drd ) to
gi‘&eahg’ sym'oiﬂiﬂ_eridﬂéltfr d;pf\ehmg%% emm;lnf)urniﬂﬁt qglr’ otﬂ-ums iet? :&gllm (nOl.JOnSfegr). MS
(%%E)%P(e)g%dﬁl ?ﬁeasarrplqeL vvasc\‘r;\l/ei ghed i ni o an al um ni um
pan, a pan lid placed on top and lightly crinped

EWiEh?éJ% sealing the pan. The experinent was 30
ed using a heating rate of 10C mn"'. Melt

6e(4:Eluot a@nyNoRylyN-Ruathg-N-DH-{[{3S)3-inethy|-XRPD) XRPD dat a

or I . A. ' on a
p&/ﬁ(ﬁ y%ﬁ‘ggﬁ‘yﬁgbgwi'ﬁ/%%"éB‘%@r"%ﬁ%é %{) omet er, nodel
PWB040/ 60, serial Hunbgr DY667 using an XCel erator
detector. The acquisftion conditions were: radiation:
Cu Ka, generator 8{~tension: 40 kV, generator current:
45 mA, start anglel 2,028, end angle: 40.02 6, step
size: 0.0167 2 6, ti erlstep: 48.26 seconds. The
sanpl e was prepared 000229 -F
PCT/ EP2007/ 056342 121 méhmth n a/.‘/m l'1igranms of
sanple on a Si wafer (zero baftkgPound) pl ates,

re j N a thin layer of powdgh. (ARl aL LS A
1%%@%%?% and d-spaci ngs are @Z%éf‘%@% [ﬁﬁﬁq&gﬁ'{e@@?ogy] 3
pdinyiicarenk)(metivi)ammelphenyd}meihy 2-eethidy1 rriparzinenadioxylate

t .~ D Sl ~SiRaK
(R TR 0 57 6 SysghigfongugRseReys) 2 FTARTE (48
addedt Theg solutiorswas gtirrags for 155 § thap the splwent was removed in vacuo.
The product was taken up in methanol and eluted through an SCX (10 g) column

with 2M NH; in methanol solution. The solvent was removed to give a colourless oil
which was purified by column chromatography. Elution with a 0-5% (2M NHj; in
methanol)/DCM gradient yielded the title compound as a colourless oil (0.379g). &4
(CDCl;, 400MHz) 8.07 (1H, dd), 7.65 (1H, dd), 7.22 (2H, d), 7.04 (6H, m), 6.70 (1H,
d), 3.48 (3H, s), 3.43 (2H, s), 3.13 (br.s), 2.95 (3H, m), 2.70 (2H, d), 2.04 (1H, m),
1.74 (1H, m), 1.05 (3H, d). MS (ES): MH" 435.3.

This whole was dissolved in DCM and treated with 1M HCI in Et,0 (0.873 mL) to give
the hydrochloride salt of the title compound as a pale cream solid (0.345 g). MS (ES):
MH* 435.2.
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35

17.1 5.2 18.0 4.9 18.3 4.9 19.1 4.6 19.4 4.6 19.7
4.5 20.3 4.4 20.9 4.3 22.5 4.0 22.9 3.9 25.2 3.5

WwWQ@3008/080729 Exanple 2B: Method 5 PCT/EP2007/056342

6- [ (4- Fl uor ophenyl ) oxy] - N-get hyl - N- (4-{[ (3S) - 3- net hyl -
1- 10 piperazinyl ] nmethyl } phenyl)-3-pyridi necar boxam de
fumarate (E2B) A suspension of finely ground fumaric
acid (13 84 g) in EtOAc (500 nL) was stirred and

iterpativiMiethod{A) added portion-wise to a

Ry A kD, ), |1 O
pmrdzmglampﬂwﬂphanﬂhﬂ dyadmeaddmkamlde(lézjl ution was
W th d

Ay, ERh e B o Sen R o S Bl SRt oo
pyridiE)ayboayl)(BiethyNbinimoiphéhyl}methyljr2-metkyl 1tpiperatingcarboxylate

b
(Iéﬁés)p('g%gé% lﬂ)tdegg rﬁ@fmﬁ?@ﬁn gb“rﬁ f}%a&yémd ﬁla%ﬁlkg/&gter bath and
TaadBo imis) was a‘dded Hmp-vaeed\ser(wcmlrrgt)es The restiadn mixture was stirred
az E@‘Mé ﬁ%lngégmré gg%a%rfrr\{m?e% &{%%tggtgcg rté lénﬁérllé\?/ o@ﬁﬁ dTr}ﬁ] gum was
dlésollvhdann MeOM:(‘(OOBmLhar)d mgedxsaet!b 8CXaresint (1ah gf pre-whsheldewith
R P, MRERE P50 | BRE rgPhhel TS of e une
CcROP B8 Ging 9e RO/ \EPEGWNB5BBW®OHLEEOSMIL) pak tile ¢O@pdwd free

?sé u'férﬁégf cof}&eahﬁf}\ §£IEWa¥ tf#t ts(?mffé?’ ahifer’ t8(m%t| descnbed
ure- “overni ght rr ng. The crysta

aboVe dsing furthet BEXtresin{§0d ) torgive ariyrthea dated qmltleu corﬁpdlmd free

b%?é’ 613@ g b‘é‘ﬂ%é oft h%%e 64%8 tvhéré' Bﬁ%ﬁfne&' i ﬁéwgﬁcfé@fégﬁgé@ to

over ni e CO
gss/esme(ma@anpémmvus)a ba%yéllblvk gdin, (26.78! g{.15,H,(CBE)s, 400MHz)

7 (2H, 7. ) L (2H, 7.0
A A M L RN <)
3(4562H 8)5)2 B8HGH( ), 4268(/26140 d), m.Sgg;—MﬁnZHﬁ‘z(gH, t’jf?g ((2H, bs),

1 H, 1.25 H NH
8o Mflﬁ%g) B tihso. d6 400MHz) 7.97 (1 H, d),
765 (1 H dd), 7.16-7.25 (6Hm, 7.10 (2H, dd), 10
) 3

A jogﬂt?gwg?é ’E‘Fi%) brﬁge%gﬁ gzg!j'((ié%m ﬁfﬂ@fgéj&so@éﬁm I\A%BHZ(%#% mL) at
rédm Hempgratute, FBisbidd Wjth rrgoriwa® trédteld with {MHH@Ioin Et,O (59.2 mL).
T%Q g:u,\ﬂ_ﬁﬂglragp s éﬁaatﬁq_%taégftokg{%é%@)o&@%a r]lch was drled
ozemighhyat PO yvdcpbe2bi#g of thip matariat waemsblagdim B)@M [—:t?)s mL)
and added dropwise over 30 minutes to vigorously stirred hexane (2.65 L) under an
argon atmosphere. Stirring was discontinued and the precipitate was isolated by
filtration under argon, washed with hexane (2 x 2L) , filtered under a gentle vacuum
with an argon blanket and then dried in vacuo at 80°C overnight. The resulting solid
was dissolved in water (220 mL), freeze-dried over-weekend, ground to a powder
and dried in vacuo at 80-82°C overnight. The powder was re-dissolved in water (150
mL), freeze-dried overnight and then ground to a powder yielding the hydrochlorlde
salt of the title compound as a cream solid (24.13g)
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anmi no] phenyl } met hyl ) - 2- met sl - 1- pi per azi necar boxyl ate
(D59) (0.19 g, 0.36 nmol) in 20 DCM (5 nL), cooled in
an ice-bath, was added TFA (1.5 nlL) and the reaction
m xture was then stirred for 3 h at roomtenperature.

Exampie2BeMethogis! r enoved and the crude product was
e R R e St e
pipﬁ’ratlevlllpethyl}pbelnyi)/-Sfpyhdmcatﬁuxannde)glmh;e (E2B)it i on
"%ﬁdhoﬂ og(ggg%glsbggg 7:1? H&S Iﬂarﬁgtbgll gqyl tylkgdgﬁgm/é@)'i&aga%ded to
f@ﬁ@M—E()ld ugngRr lFI,urtUe)r methglois¢-Rtylkéione (0.51BLY ®bs adyled and the
eyt ) 3 Rk 1 iR g i
a( 9retdla and, a Bl gradynt of white 76dlid 24pedned thralgh¢@Hhe gum. The
s R BERL g ohaigd ik b iiierdfze eyttt R Kt
ouerdthe rweekead.via thelrebliti yéllowkg2o lr( 8.@Burlass $olutipngwas added
tlpﬁ o%%%o(%@hg br%%th%%@du?%@ ﬁiétlgb {8 g%%ﬁ%’ wéld@ﬁ'n aO%bélﬂg a
guaiormaedand lhengampde Was tengRsTatuesr Gyctﬁd@sabaﬂforef Afien a benod of ~6
BRRE SEB ¥ NEP S R gk e
bitek candblethpeaturexeyeigideasl pefareprovernighd T0® 8vigtoce7 8@s then left to

eE&ﬁééﬁ%@OréérEﬁ?ﬁ#grﬁt%génd ;Yhé\lwakr_:évgﬁlﬂj w%o E&E\%@d:&y fitrdoR. Kter
drying at 40°C under vacuum overnight the title compound was obtained as a white,
mainly crystalline powder (38.7mg). M.pt. onset ~150°C.

Example 2B: Method 2

6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)-3-pyridinecarboxamide fumarate (E2B)

A mixture of E2 free base (413.7 mg) and fumaric acid (107.4 mg) in methyl iso-
butylketone (8 mL) and 1,4-dioxane (4 mL) was heated with a hot air gun giving a
yellow solution. On cooling, a white gummy precipitate formed so the mixture was re-
heated to dissolve the gum and then seeded with the previously obtained fumarate
salt from Method 1. On cooling, a gum formed so further 1,4-dioxane (2 mL) was
added and the mixture heated to dissolve the gum. Further seeds were added at
~60°C and the mixture was temperature cycled (0-40°C in 1h blocks but starting at
40°C) over the weekend. To the resulting ‘milk-like’ slurry was added further 1,4-
dioxane (1.5 mL), the sides of the vessel were scratched and the mixture was then
temperature cycled as before. After 9 days, the slurry was filtered and the filter cake
was de-liquored over ~90 minutes to give a white solid which was dried at 40°C
under vacuum. After 20h the title com.pound was obtained as white, mainly
crystalline, powder (377.2 mg).

Thermal analysis

The DSC thermogram of the product was obtained using a TA Q1000 calorimeter,
serial number 1000-0126. The sample was weighed into an aluminium pan, a pan lid
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placed on top and lightly crimped without sealing the pan. The experiment was
conducted using a heating rate of 10°C min™'. Melt onset 141°C.

X-Ray Powder Diffraction (XRPD)

The XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer,
model PW3040/60, serial number DY1850 using an XCelerator detector. The
acquisition conditions were: radiation: Cu Ka, generator tension: 40 kV, generator
current: 45 mA, start angle: 2.0°26, end angle: 40.0°2 6, step size: 0.0167 °2 9, time
per step: 31.75 seconds. The sample was prepared by mounting a few milligrams of
sample on a Si wafer (zero background) plates, resulting in a thin layer of powder.
Characteristic XRPD angles and d-spacings are recorded in the table below.

Peak positions were measured using Highscore software.

Characteristic | d-spacing /A
XRPD peak
positions

20/°

4.5 | 19.5
8.9 10.0
9.8 9.0
12.2 7.3
13.0 6.8
14.6 6.1
16.0 5.6
16.7 5.3
17.7 5.0
18.9 4.7
20.2 4.4
21.1 4.2
22.1 4.0
23.5 3.8
24 .1 3.7
25.2 3.5
26.3 34
27.0 3.3

Example 2B: Method 3

6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperézinyl]methyl}phenyI)-3-pyridinecarboxamide fumarate (E2B)

A mixture of E2 free base (201.9 mg) and fumaric acid (53.9 mg) in EtOAc (2mL)
was stirred at room temperature. After 5 minutes, a milky gelatinous precipitate
started to form so further EtOAc (2 mL) was added together with seed crystals of the
previously obtained fumarate salt from Method 2. After 1h‘, the precipitate became



10

15

20

25

30

35

CV OpWt 'a'D0020LLO (D(DEELE (ON
EEcoco U EP r'. MC fni~ vO VC ' NcoM
WaE200800072 .'. CNv a O M(DOv Cal XL QcC1/€rP2000056342
CLOOEO ~r N~ ZEU2 NUcaO Z~"0CCN ’
C CCNO d a-CzCLL>» ~+JCci Q M750L 1 O
ECCLQz007 EC \) U U [/ zpzx I/l OO0 z-0

i zUZS 36 ~- Wa) N MM
very thick and gelatinous so further EtOAc (2ml) and seed crystals were added. The

mixture was stirred at room temperature for 0.5h, then warmed to 40°C for 0.5h.
Further EtOAc (5 mL) was added and stirring was continued at 40°C for 10 minutes
then at 60°C for 2h. The mixture was cooled to 50°C for ~1h then to 40°C for ~1h
then to room temperature overnight. The solid was filtered off under argon, washed
with EtOAc, semi-dried under argon and then dried at 60°C under vacuum to give the
titte compound (164 mg).

Example 2B: Method 4
6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)-3-pyridinecarboxamide fumarate (E2B)

A partial suspension/solution of finely ground fumaric acid (267 mg) in EtOAc (10
mL) was stirred and heated at 60°C. This was added portion-wise to a solution of E2
free base (0.9997 g) in EtOAc (20ml) heated at 70°C. Any initial turbidity/gum rapidly
disappeared but as addition continued the solution stayed slightly turbid. At this point
the solution was seeded with the previously obtained fumarate salt from Method 3
and within a few minutes a heavy crystalline precipitate started to form. Addition of
the fumaric acid suspension/solution continued over ~3h. The reaction mixture was
stirred at 70°C for a further one hour then slowly allowed to cool to room temperature
overnight with stirring. The solid was collected by filtration, washed with EtOAc, dried
under argon then further dried at 60°C, under vacuum, overnight to give the title
compound (1.077 g). 84 (CD30OD, 460MHz) 7.95 (1H, d), 7.74 (1H, dd), 7.31 (2H, d),
7.17 (2H, d), 7.14 (2H, t), 7.05 (2H, dd), 6.78 (1H, d), 6.68 (2H, s), 3.56 (2H, s), 3.46
(3H, s), 3.30 (2H + MeOH, m), 3.11(1H, m), 2.89 (2H, m), 2.32 (1H, m), 2.10 (1H,
dd), 1.25 (3H, d) (NH not observed).

Thermal Analysis

The DSC thermogram of the product was obtained using a TA Q1000 calorimeter,
serial number Q1000-0264. The sample was weighed into an aluminium pan, a pan
lid placed on top and lightly crimped without sealing the pan. The experiment was
conducted using a heating rate of 10°C min™'. Melt onset 153°C.

X-Ray Powder Diffraction (XRPD)

XRPD data for Example 2B: Method 4 were acquired on a PANalytical X'Pert MPD
powder diffractometer, model PW3040/60, serial number DY667 using an
XCelerator detector. The acquisition conditions were: radiation: Cu Ka, generator
tension: 40 kV, generator current: 45 mA, start angle: 2.0°26, end angle: 40.0°2 6,
step size: 0.0167 °2 6, time per step: 48.26 seconds. The sample was prepared by
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mounting a few milligrams of sample on a Si wafer (zero background) plates,

resulting in a thin layer of powder. Characteristic XRPD angles and d-spacings are
recorded in the table below. Peak positions were measured using Highscore
software. '

Characteristic | d-spacing/A
XRPD peak
posisitions

20/°

9.0 9.9
9.7 _ 9.1
12.2 7.2
13.7 6.5
154 5.7
15.8 5.6
16.1 5.5
16.7 5.3
17.1 5.2
18.0 4.9
18.3 4.9
19.1 4.6
19.4 4.6
19.7 : 4.5
20.3 4.4
20.9 4.3
22.5 4.0
22.9 3.9
25.2 3.5
25.6 3.5

Example 2B: Method 5

6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)-3-pyridinecarboxamide fumarate (E2B)

A suspension of finely ground fumaric acid (13.84 g) in EtOAc (500 mL) was stirred
and heated at 70°C. This was added portion-wise to a stirred solution of E2 free base
(57.80 g) in EtOAc (1 L) heated at 70°C. When ~80-100 mL of the fumaric acid
suspension had been added, the solution was seeded with previously obtained
fumarate salt (40 mg) (prepared using a method similar to that described in Example
2B, Method 4). To the resulting faintly turbid solution was added further fumaric acid
suspension (~50 mL) giving a cloudy solution. On addition of further seeds (40 mg),
crystallization started. Addition of the remaining fumaric acid suspension in 8-10 mL
portions continued over ~4h. Further EtOAc (~30 mL) was used to aid transfer of the
final solid residues of fumaric acid to the reaction vessel. The reaction mixture was
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stirred at 70°C for a further 4h then slowly allowed to cool to room temperature

overnight with stirring. The crystalline solid was collected by filtration, washed with
EtOAc and dried under argon; then further dried under vacuum at 60°C overnight to
give the title compound (60.8 g).

84 (CD;OD, 400MHz) 7.95 (1H, d), 7.74 (1H, dd), 7.31 (2H, d), 7.17 (2H, d), 7.13
(2H, t), 7.05 (2H, dd), 6.78 (1H, d), 6.68 (2H; s), 3.56 (2H, s), 3.46 (3H, s), 3.30 (2H +
MeOH, m), 3.11(1H, m), 2.89 (2H, m), 2.32 (1H, m), 2.10 (1H, dd), 1.25 (3H, d) (NH
not observed).

84 (DMSO-dg, 400MHz) 7.97 (1H, d), 7.65 (1H, dd), 7.16-7.25 (6H m), 7.10 (2H, dd),
6.87 (1H, d), 6.46 (2H, s), 3.45 (2H, s), 3.36 (3H, s), 3.08 (2H, m), 2.85 (1H, m), 2.68
(2H, m), 2.16 (1H, m), 1.93 (1H, m), 1.09 (3H, d) (NH not observed).

MS (ES): MH" 435.3

Example 3
1-(4-Fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-
4-piperidinecarboxamide (E3)

H
[NTCHS
N

s

To 1,1-dimethylethyl (2S)-4-({4-[{[1-(4-fluorophenyl)-4-piperidinylJcarbonyl}(methyl)
amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D59) (0.19 g, 0.36 mmol) in
DCM (5 mL), cooled in an ice bath, was added TFA (1.5 mL) and the reaction
mixture was then stirred for 3 h at room temperature. The solvent was removed and
the crude product was eluted through an SCX cartridge with methanol then 2M NHj
in methanol to give a yellow oil which was further purified by column
chromatography. Elution with 0-5% (2M NH; in methanol)/DCM yielded the title
compound as a yellow oil (0.13 g). 34 (MeOD, 250MHz) 7.48 (2H, d), 7.30 (2H, d),
7.13 (2H, d), 6.84 (2H, d), 3.59 (4H, m), 3.23 (3H, s), 3.18 (2H, d), 3.01 (1H, m), 2.90
(2H, 1), 2.31 (4H, m), 2.02 (1H, m), 1.85 (2H, m), 1.70 (2H, d), 1.17 (3H, d) [NH not
observed]. MS (ES): MH* 425.2.
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TREWHeR2 @8 dissdBatlin DCM and treated with 1M HCl in Et,O (0.337 mL) to give
the hydrochloride salt of the titte compoundas a white solid (0.1 g). MS (ES): MH*
4251

The following tabulated examples E4 — E37 were prepared from the appropriate Boc-
protected intermediate as indicated in the table, using methods similar to those
described for Example 1, 2 or 3.
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W@ 2q03/0@yanophenyl ) - N, 2-di met hyl - N- (4- {[ ( 3S) - 3- PET/BP1002/656342
pi per azi nyl ] met hyl } phenyl ) -34pyri di necar boxam de (E38)
HCNOHS N NCN CH3 5 and

2 l Am nncar b\_,..,l ) phnn\/l ] Il\‘l’ 2. di-ret hy! N_(/I_{[(3S) -3
S hyl -
pijper azi n I ] met hy] } phenyl ) - 3- pyri di necar boxani de (E39)
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yl | 1- pi perazi necaf boxylate (D#4) (0.309 g, 0.573
m1|DI) wa§st|rred|n DCM (20 nm) ands TFA (5 niL) was
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WD 2008/ 000729 PCT/ EP2007/ 056342 137 s),

m

W@ Roos®)o709 95 (3H, d).

, 2.63 (5H, m,

2.83 (3H,
1.91 (1H, m), 1.59 (1H m, 1.35

M5 (ES):

salt was passed through an iS€X cartridge eluting with

met hanol then 5 2M NH3 in nethanol vyielding crude E39
fr g) as a colourless oil which was
further purlfled py col urm chr omat ogr aphy. El ution
with 0-10% (2M NH3 in et hanol )/ DCM yi el ded E39 free
base as ascol ourl €ss oi | (0.024 g). 8H (MeCH, 400MHz)
7.50 (5H,<br.d), V.23 (3H, m, 7.16 (2H, m, 3.51 (3H
s)l, 3.14 (2H, s),{3.35 (3H, s), 2.82 (3H, m, 2.64
(2H_m, 2.51 (3H s), 1.96 (1H, m, 1.56 (1H, m,
0.95 10 ¢3H, d). M5 (ES): MH 458.1. E39 free base was
difssol v Bn MeOHl and treated with 1 MHC in Et20
(0L 058 ﬁi)@to gi ve the hydrochloride salt of E39 as a
lijght yélll §w sol|d (0.011 g). M5 (ES): MH+ 458. 1.
Exanple-ﬂOng

6-|( 2- Cyd&oghenyl) N-nmet hyl - N-(4-{[ (3S) - 3-net hyl - 1- pi pe
ra2|nyl}meﬁhyl}ph2nyl)- 3- pyridi necar boxam de (E40) H
N/ [YCH3 %I@ N CN | CH3 1, 1- Di net hyl et hyl
(2S)-4-(Z42[{[6- (B-cyanophenyl) - 3-

pyridin ]earbony } (et hyl ) am no] phenyl } net hyl ) - 2-net h
yl 1l -pi perazi necaf boxylate 20 (D49) (0.091 g, 0.173
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3.
(1
(B

) was stirred
ggged d op- wi se.

h, t&pnﬂconcent
Th
S|f|qd §o- pH14
t r actedswig
ncen&Jageg to g
rifi& @58y co
10@65% = BCM i
IourI s§ &Il (O
, _g &8 £1’ dd
H, 19,87.23 (2
45 (ZH s), 2.8
H t 1.79 (1H
S) 426 2

in DCM (10 nL) and TFA (2.5 nlL) was
The reaction m xture was stirred for
ated in vacuo and re-diluted wth
b separ at ed aqueous | ayer was

M t h concentrated NaOH sol ution,
DCM whi ch  was dried (Na2SO4) and
ve the crude product which was
um chr omat ogr aphy. Elution with
bl ded the title conpound as a
054 g). 6H (CDClI 3, 400MHz) 8.59 (1H
, 7.78 (2H, m, 7.67 (1 H m, 7.50
H d), 7.05 (2H, d), 3.54 (3H, s),
D-3.02 (3H, m, 2.71 (2H, m, 2.09
t), 1.75 (br.s) 1.07 (3H, d).M
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bound (0.054 g) was dissolved in MeCH
on of this solution (0.20 nL) was

Cl in Et20 but this -resulted in

tion to the correspondi ng 2-primary

he remai ning MeOH solution (0.34 nl)
ed and dried in vacuo to give the

as an off-white solid. The follow ng
5 E41 - E53 were prepared fromthe
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Boc-protected internmediate as indicated in the table,
using nethods simlar to those described for Exanple
wa@2008/0a0728. 10 WO 2008/ 000729 PCT/ EP2007/ 05634PCT/EBB07056342
NMN 2 Mco N ce) 04 >+1360 ww~, wNN-0 (0o 3 s
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and
6-[2-(Aminocarbonyl)phenyl]-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-
piperazinyljmethyl}phenyl)-3-pyridinecarboxamide (E39)

1,1-Dimethylethyl (2S)-4-({4-[{[6-(2-cyanophenyl)-2-methyl-3-
pyridinyl]carbonyl}(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate
(D44) (0.309 g, 0.573 mmol) was stirred in DCM (20 mL) and TFA (5 mL) was added
drop-wise. The reaction mixture was stirred for ~1h, then concentrated in vacuo and
re-diluted with DCM and water. The separated aqueous layer was basified to pH14
with concentrated NaOH solution, then extracted with DCM which was dried
(Na,S0,) and concentrated to give the crude product which was purified by column
chromatography. Elution with 0-10% MeOH/DCM yielded E38 as a pink oil (0.219 g).
MS (ES): MH" 440.3.

This whole was taken up in MeOH and 1M HCI in Et,O (0.598 mL) added. The
solvent was removed to give a crude product mixture which was purified by MDAP to
yield the crude formate salts of the title compounds E38 and E39. E38 formate salt
was passed through an SCX cartridge eluting with methanol then 2M NH; in
methanol yielding E38 free base (0.051 g) as a white solid. 54 (CDCls;, 400MHz) 7.75
(2H, m), 7.64 (1H, m), 7.43 (3H, m), 7.16 (2H, d), 6.98 (2H, d), 3.65 (3H, s), 3.36 (2H,



10

15

20

25

30

51" CC C a) '0c: CL LQD. L> L~OC) O0C
Ga-a cOE>N 7Mi) UOCc") EME i , M C2 (O
w@eooshy7Z9U U\ | - - Ow- - UO O N Z-U Z- RCEERP00T/056342
zU=2zzz _ r 0 COO001mad4d) CLEEOITO Mco
CLNEOvVvvV x ZWWW co w W 2008/ 000729

PCT/ EP2007/ 056342 140 NNN f~Lto C') CY) QV

CV) tozQ3cocvCUcovmN _cvyv ~%a) wvcec w

s)s 218303, m)N2.68 (BHymy; 10910(18, m), 1.59 (1H, m), 1.35 (br.s) 0.95 (3H, d).
MS (ES): MH" 440.3.

E39 formate salt was passed through an SCX cartridge eluting with methanol then
2M NH; in methanol yielding crude E39 free base (0.026 g) as a colourless oil which
was further purified by column chromatography. Elution with 0-10% (2M NH; in
methanol)/DCM vyielded E39 free base as a colourless oil (0.024 g). 3y (MeOH,
400MHz) 7.50 (5H, br.d), 7.23 (3H, m), 7.16 (2H, m), 3.51 (3H, s), 3.14 (2H, s), 3.35
(3H, s), 2.82 (3H, m), 2.64 (2H, m), 2.51 (3H, s), 1.96 (1H, m), 1.56 (1H, m), 0.95
(3H, d). MS (ES): MH" 458.1. E39 free base was dissolved in MeOH and treated with
1M HCI in Et,O (0.058 mL) to give the hydrochloride salt of E39 as a light yellow
solid (0.011 g). MS (ES): MH" 458.1.

Example 40
6-(2-Cyanophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1 -piperazinyljmethyl}phenyl)-
3-pyridinecarboxamide (E40)

H
[NTCHs
N

ﬁ°
N SN CN

|
CH, S~

1,1-Dimethylethyl (2S)-4-({4-[{[6-(2-cyanophenyl)-3-
pyridinyl]carbonyl}(methyl)amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate
(D49) (0.091 g, 0.173 mmol) was stirred in DCM (10 mL) and TFA (2.5 mL) was
added drop-wise. The reaction mixture was stirred for ~1h, then concentrated in
vacuo and re-diluted with DCM and water. The separated aqueous layer was
basified to pH14 with concentrated NaOH solution, then extracted with DCM which
was dried (Na,SO,) and concentrated to give the crude product which was purified
by column chromatography. Elution with 0-10% MeOH/DCM yielded the title
compound as a colourless oil (0.054 g). 84 (CDCl3, 400MHz) 8.59 (1H, s), 7.83 (1H,
dd), 7.78 (2H, m), 7.67 (1H, m), 7.50 (1H, m), 7.23 (2H, d), 7.05 (2H, d), 3.54 (3H, s),
3.45 (2H, s), 2.89-3.02 (3H, m), 2.71 (2H, m), 2.09 (1H, t), 1.79 (1H, t), 1.75 (br.s)
1.07 (3H, d).MS (ES): MH" 426.2.
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THe @e cbinpo@ld)((ﬂ)54 g) was dissol&l in ®leOH-(0.6% M)M)f)cnmonVothhls

%u%qn’ ((E%(b naLI\f was tréﬁteg—wl% \(/)l}lh@L% |6E§t20 chuéths r((ggulteéid in S%rtlal

decdmpasition {h)e (‘brEbsbonﬁhnhg @lprivhaty 7amide congpoub@. Fhé& rBmdining
N%O% %olg/ll% @ 8‘ ley was re- concenL[ra’teaO ancP dnec? in vazéuo\ tozélve thlé title

compound as an off-white solid.

The following tabulated examples E41 — E5S3 were prepared from the appropriate
Boc-protected intermediate as indicated in the table, using methods similar to those
described for Example 1, 2 or 3.
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Example7% { . - aa) a) a) ELa) COL NE (D X O-
65(4FIordphényfosky]-N-nfethy1iN-QU-methyR 5 [(3SP3tHethyl-N U 5 N U

piperazinyllmethyl}-2-pyridinyl)-3-pyridinecarboxamide (E77)

H
[NTCHS
N

X
F
H,C /ril l\N
CH, a

1,1-Dimethylethyl  (2S)-4-({6-[({6-[(4-fluorophenyi)oxy]-3-pyridinyl}carbonyl)(methyl)
amino]-4-methyl-3-pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D118) (26mg,
0.047mmol) was dissolved in dry DCM (4 mL). TFA (1mL) was added and the
reaction mixture was stirred at room temperature, under argon. The reaction mixture
was concentrated, re-dissolved in methanol (2 mL) and loaded on to a 1g SCX
cartridge. Elution with methanol (20 mL) followed by 2M NH; in methanol (20mL)
gave a colourless oil. The product was further purified by MDAP. The resulting oil
was dissolved in methanol (1mL) and loaded on to a 1g SCX cartridge and eluted
with methanol (20mL), followed by 2M NH; in methanol (20mL) to give the title
compound as a colourless oil (15mg). MS (ES): MH* 450.1,

This whole was dissolved in MeOH (1 mL) and treated with 1M HCI in Et,O (0.037
mL) to give the hydrochloride salt of the title compound as a white solid (13.6 mg).
MS (ES): MH* 450.3.

Example 78
N,2'-Dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-3,4’-bipyridine-
6-carboxamide (E78)

H
ENj,cw3
N

The title compound was prepared from 1,1-dimethylethyl (2S)-2-methyl-4-[(4-
{methyl[(2'-methyl-3,4"-bipyridin-6-yl)carbonylJamino}phenyl)methyl]-1-

piperazinecarboxylate (D130) using a procedUre similar to that described for E1 in
Example 1 although hydrochloride salt preparation was carried out in DCM/MeOH
(1:1). 84 (MeOD, 400MHz) 8.96 (1H, br.m), 8.76 (1H, d), 8.39 (1H, br.m), 8.33 (1H,
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wo2008/0@7h Z-U 0 3f xZ2z 122122 MMM ~ rPCT/BPI00056342

MM 0O NWWW(O CL WO 308/ 000729

PCT/ EP2007/ 056342 149 N MO NC3vn3o0oWCOWc
'~t CUa ONOO'O(a .04- co OMC '"" L4 O

t OOv) "Na) E-c mE

s), 8.23 (1H, d), 7.81 (1H, br.d), 7.58 (2H, br.s), 7.36 (2H, br.s), 3.86 (1H, br.s), 3.58-

3.71 (4H, m), 3.54 (3H, s), 3.44 (1H, m), 3.34 (2H, s), 3.30 (1H, m), 2.85 (3H, s), 1.40
(3H, d), NH not observed. MS (ES*): 316.1, no molecular ion (MH") observed.

Example 79
6-[(4-Fluorophenyl)oxy]-N-[2-(methyloxy)ethyl]-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)-3-pyridinecarboxamide (E79)

H
[NTCH,
N

1,1-Dimethylethyl (2S)-4-[(4-{({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl)[2-
(methyloxy)ethyllamino}phenyl)methyl]-2-methyl-1-piperazine  carboxylate (D119)
(0.077 g, 0.13 mmol) was dissolved in 4M HCI in dioxane (5mL). A few drops of
water were added and the reaction was stirred for 2h. The solvent was removed in
vacuo and the resulting yellow oil was dissolved in MeOH and loaded onto an SCX
cartridge which was eluted with DCM, MeOH and 2M NH; in MeOH. The
ammoniacal fractions were combined and concentrated to give the title compound as
a yellow oil (0.0667 g). MS (ES): MH* 479.4.

This whole was dissolved in DCM/MeOH (1:1, 2mL) and treated with 1M‘HCI in Et,O
(0.15 mL). After standing for 10 minutes, the solvents were removed to give the
hydrochloride salt of the title compound (0.053g) as a pale yellow solid. MS (ES):
MH" 479.4.

The following tabulated examples E80 — E85 were prepared from the appropriate
Boc-protected intermediate as indicated in the table, using methods similar to those

described for Example 79.
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Exanpl e 77
6-[ (4- Fl uor ophenyl ) oxy] - N-net hyl - N- (4- et hyl -5-{[ (3S) -

W@ 20081060729 1- PCT/EP2007/056342
pi perazi nyl ] met hyI }-2-pyri@isnyl ) - 3-pyri di necar boxamn de
(E7'} H.«-H-f"I_IQ N H I/ NN / —E {"I—IQ / n1\ 5
1, 1} Di et hyl ethyl 2 K

({6-[(4-fl uorgphenyl ) pxy] - 3-@yridiny| }carb

(29)-4-({6%
y

[
ony Hmethyt)
am ho] -é-%et hyl - 3- pyri dt¢ nyl } met hy|) - 2-gret.hyl - 1- pf per az
i nefar Boxy| & e (D118) (268nE 0. 047mmE )S di skol ved
in dryWC437L). TFAR 1§ vvas add@l @ne the
reacti 4h gigt #e was sty rge r pom tEngefzat ur e}
under & gend The reactipns m::(ture wass congentr af ed,
re-fi sspl e i§ nefhanak ng'rL) apd | gadgd=on to|l a 1g
SCX 10 gagt & dye. K utig)nuvvlgh rrethancg £2@ nl)
fol | oned ByZ2NE NH3|i n ngt Badbl (2pnL) g gave a

col purf@s§ & I The prdguBt Swas flrthe@ Bug fied by
VDAP. Vhe§r esultl ng oilo ®as’ di sspl ved i & ret hanpl (1

m.) Land L'Saded on fo a 1 g_SCX caftridge and eluted

wi th net hanol (20nl), foIJaowed by| 2M NH3ti n et hanol
(20pL) to give the|title Nconpounf as a-sol ourl ess oil
(15[m) . MEY(ES): M+ 45p. % 15 Th|s whol B was

di spol vedl #n MeOH (1 m& @nd treafed \ﬂ‘t_% g MHJ in
Et 2D (0. g)Bi ) to giN;/'% The hydr pchl glluemssalt of the
titeco«h‘pgu as a "whptE $olid [13.61M@) 5 M (ES):
MH+| 450.8. 2@ Exanple & 2 £ o = £

N, 2| - Di &tﬁylgl\l-m-{[(@)%&éhet hy| - 1- & p&r &zi nyl | met hy
I}phenyli 8 £ -bipyridides @ carbpxamideS(E78) H
NYCHS 29 Fd NN CH3 gN> CH3 [The & t%eEcon‘pound
was| prepargdgrom 1, 1-dengtfylethyl 3 € &
(2S)-2-r@t Byl=4-[(4- 25 2 3 T

{met hy! [3 28- net hyl {3, 4'E bgpyri di nf 6-y1y cgr bonyl ] fani no}

phepyl ) net hyI ]-1- piperazgnecarbokyl at'e 30) using a
procedure simlar {o that Bdescri bpd for in Bxanple
1 afthough—hydrochioride—satt——preparationmr—was—cafri ed
out{in DCM MeOH (1:1). 8H (MeQOD, | 400MHz) 8.96 ([11H,
br.jm, 8.76 (11H, ¢), 8.39 (11H, br.nm, 8.33 (11H WD
2008/ 000729 PCT/ EP2007/ 056342 150 s), 8.23 (1 H d),

oo
=

7.8 (1 H br)) 7.58 (2H, b¢p)| 7.36 (2H, S),
3.86 (1 H br.¥j2 3.58- 3.71 (#4%, [ nm), 3.54 ( s)
3.44 (1 H, 3.34 (2H, s) .30| (1 H, my; . 85 (3H,
s),| 1.40

@ N (=}
2] ] <
- -— -
o (@ al
(v < n
=} «© [¢]
Ll (£1] iy
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(3H, d), NH not observed. M5 (ES+): 316.1, no
nmol ecul ar ion (MH+) observed. 5 Exanple 79
W®G2(00840FRuor ophenyl ) oxy] - N-[ 2- (et hyl oxy) et hyl PENEP2DO{/)56342

(3S) - 3-net hyl - 1- 154

pi per azi nyl ] net hyl } phenyl ) - 3- pyri di necar boxam de (E79)
Hc CHB N/ NI ~-N/ | F OCH3 10 1, 1-Di net hyl et hyl
Examplel86 ( 4- { ({6- [ (4-f| uor ophenyl ) oxy] - 3- pyri di nyl }carb

N Rt @S PSR IR YRR R - 1. i per
(tzifluneorethy) phémtileatbaniGbentdmidé (E86) 0. 13 Mol ) was

di ssolved in 4M HCl 4in di oxane (5nmL). A few drops of
wat er were added °ﬁe reaction was stirred for 2h.
The sol vent was r ed in vacuo and the resulting
yellow oil was dissolved in MeOH and | oaded onto an

SCX 15 cartridge V\,hl el uted with DCM MeOH and
2M NH3 in MeOH. The “Fons were
conbi ned and concent r at ednt etitle conpound

as a yellowoil (0.0667 Q). I\/IS (ES) M—|+ 479. 4. This
whol e was di ssol ved i n DCM I\/ECH 1:1, and treat ed
Wi-Pimethyletay! (%)&methy%[(ﬂmqmylﬁ&jm (Affluefonmﬂwh)@hﬁg/lm@nbonyl}

oSy bR aniRofiEHy YRl B SRR i BaL 244 9, 0.01
npael Ewge Hiseaivesbini 4l HOsIn(dkssane (k) hg regtien waks Istech tpr 2h.
ﬂ@%l%?%&X%%§ lﬁs\%cuo Bgo vc¥"€{ﬁ§ myg%%ﬁde rQIP &hfhe title

appropri ate tect e I nter
comgburt agian affwide 1salm @ Z%Q)m@lqlmuaﬁ)@gher drieddn vaeuo MSSES):
“&g?%ggbed for Exanple 79. WD 2008/ 000729

2007/ 056342 152 + MO? =t~0co O It L L C
3L0 3.r03 -L EO aor wEoOEca > Vo

The folBwhhgabulatéd @xamipids E8F (£33 Werefrepdredusing methods similar to
those described for Examples E1, E2, E3 or E79.
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a) y dQ QQ z/ -zz-Zzz OO0 Z-0ZUZO0 xz z
Zzz z Xz z~uv 0 ~M CY) cococoCOWWW N Co

W@ 2008/0M@292008/ 000729 PCT/ EP2007/ 056342 154 EREVPP®0BE56342

N-Met hyl - N- (4-{[ (3S) - 3-net iyl - 1- pi per azi nyl ] net hyl } phe
nyl)-4-([4- (trifluoronethyl)
phenyl ] car bonyl } benzam de (E86) H yCH3 N O / NI /1

GPR38 ﬂ‘iﬁR&ﬁﬂc‘:ﬁorﬁl Hgbﬁ‘iﬂ gyl rotocol (trifl thyl
gg H#ﬁ%aﬁ;’hﬁﬁs‘éay' 1 cells s[a(bly expressmrgI the uGoFr’I'\(’)?Egs recep?o? were

seB@sW/(1D D0 féeny\lvélgmta 9bl9f[§1%in)er&biéﬂ|3]841néﬂ| HREIkaFAIIN eleaf-mtom
"ﬁfpate (Dliﬁ)&! (0,244 mmol ). was di ssol ved

fiieg PlatesdGesingrd Q%m)daxﬁaaﬁm edia a8 Ashitaied o Gl plates

usthE 2Rell wElaﬁersaééw{gt wmsmrrﬁ@aa)ed:éne Wéréuﬁ\rﬁéalélély%édé@ with
ydrochlorlde salt of the

10
fieg [B6pdes ({5@932‘(9%‘3@)" Wﬁnﬂ\h Nﬁ%*fQWMHgF' +d?p'@M HﬁPES +
mammo Iué@e( ES)tmMmMiigchy6+1.1.5Hm@ fOéUIZOW' '"(971 it &Globenicid

7 - E93 were prepared usin ods siml ar

@rs"é"“%wewuaswr NgoH) 0. b pladish 4 w Fluoz4 glyelyand

.r?&g%eoél@% B¢/ Fhrei07/ 056342 155 + ~- =0 QO U)
CDEL C - N
Plates wgre then assayed on apFLuorometnc Imaging Plate Reader (FLIPR,

Molecular Devices).

Master compound plates were prepared in 100% DMSO. A top concentration of 3mM
was used (giving 12uM final concentration in assay) and this was serially diluted 1 in
4. 1ul from the master plate was transferred to a daughter plate, to which 50ul of
compound dilution buffer (Tyrodes + 1mg/mL BSA + 1.5mM CaCl,) was added. In
the FLIPR, 10ul of test compound was added to the cells and changes in
fluorescence measured over a 1 minute timeframe. Maximum change in
fluorescence over baseline was used to determine agonist response and
concentration response curves were constructed, using a 4-parameter logistic
equation.

In alternative protocols the loading buffer was HBSS {Elga water + 137mM NaCl +
5mM KCI + 0.41mMa KH2PO4(anhyd) + 20mM HEPES + 5mM glucose + 0.81mM
MgSO4(anhyd) + 1.3mM CaCl2 + 4.16mM NaHCO3} + 0.25mM brilliant black + 2uM
Fluo 4 dye and the CHO-K1 cells thawed from frozen aliquots and seeded 24 hours
prior to the assay.

Examples 1 to 86 of the invention have a pEC50 2 6.0 in one or more of the FLIPR
assays described above.
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LENEC ELaNQcCDOOamCO E-Czc MEOC
MEU NZM OCOCCCNLNC, cu0ON>% U-~r
woL@shoe2e L a 47- a Ea a~ EV U U 2z/ z/ \PUT/EP2000056342
Oo coz-vz-v= z-U o0183f 0xzz2zz2z 2z Z-~3 M

a 000 co0O0O pEOZWWW N(WOm O0W

2008/ 000729 PCT/ EP2007/ 056342 156 MMN N O O 11,
CNCi4a Ccv)i 4 " LO t VIf) ;O>> da) ca) Eco a
Claimd X Xwc Ch ENNN> Ec) aNa

1. A compound of formula (1) or a salt thereof:

i
R‘\[Nj/kz Y/R3
N a

(N
wherein
A is phenyl or a 6-membered heteroaryl ring, optionally substituted with one
substituent selected from halogen, C(4alkyl and C(.4jalkoxy;
R" and R? are independently H or Cy4alkyl;
R3is an optionally substituted phenyl, heteroaryl ring, or heterocyclic ring;
B is an optionally substituted phenyl, 6-membered heteroaryl ring or 6-membered
heterocyclic ring connected to the amide carbon via a carbon atom;
Y is a bond, NH, N-C4alkyl, O, C=0, or CH,
R* is hydrogen, C.jalkyl or Cy4jalkoxyalkyl.

2. A compound of formula (l) or a salt thereof, wherein:

A is optionally substituted phenyl! or pyridyl; and/or

R' is hydrogen or methyl; and/or

R? is hydrogen or methyl; and/or ‘

R® is optionally substituted phenyl, morpholinyl or piperidinyl, oxadiazolyl, pyridyl,
pyrimidinyl, imidazolyl, pyrrolyl; and/or

B is optionally substituted phenyl, piperidinyl, pyrimidinyl or pyridyl; and/or

Y is NH, O, CH,, C=0 or a bond; and/or

R*is hydrogen, methyl, ethyl, methoxyethyl or isopropyl.

3. A compound according to any one of claims 1 to 2, wherein R' and R? are
other than hydrogen and the piperazine C* carbons have the 3R, 5S-configuration.
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W@ 20080M 7Y CO

azZ0cZD

c?Nt cy) a Q On Cc C) ECLC N
-CONO N_ M
N

E?>LNQOOa g-TEO0O M> MMc2o0
QCV Q LLLL OOO = $0~ = _ PCF¥P2007/056342
Z-2-0 Z-0 3Fe- _Z-0=2158 -0v co W0) COmCD W
ww NCD 0 WO 2008/000729 PCT/ EP2007/ 056342 157
GPR38 FLI PR functional agoni st assay protocol 24 hours
prior to assay, CHO KI cells stably expressing the
4GPR38 coapephdwhiskise seeded (10,000 cells/well) into
pol y-D-lysi ne coated 384-wel | black-wall, clear-bottom
mcrotitre plates (Geiner). On the day of assay,

RS EkEAeg 10Ul of media). Cel s vere | mediatel y

| oadi ng buffer [Tyrodes (Elga water +
145mM NaCl + 5mM KCI + 20nM HEPES + 10nM gl ucose + 1

+ + > i
oAbl b PSRRE G o3 T vbetr AR fiopeny->-
poidinecadoxdmidige] , and incubated at 37.5C for 1 hour.

10 Pl ates were then assayed on a FLuoronetric | nmagi ng
Pl ate Reader (FLIPR, Mol ecul ar Devices). Master
1dértﬂp@onb!erwl)dvﬁtetWyéNe(4r{E(é§)a3ﬁ¢tmm1mwammetwl}pb@ylm-
an&iﬁ Myt 3nMM was used (giving 12, uM final
once ratl on Sn assay) and this was seri aIIy di l ut ed
1in 15 4. 1 ul fromthe nmaster plate was transferred

S48 A A LTS P oSO
pyliginegsdthodamide t he FLI PR, 10ul of test conpound was
added to the cells and changes in fluorescence

6 TBASHOBRERY N-idthly1-RL @Y 8s - 3- Rty RIS ip iy B ABRGH ) 42

pyridinecarboxamide

N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)-6-(4-morpholinyl)-3-
pyridinecarboxamide

4'-fluoro-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-4-
biphenylcarboxamide

6-(4-fluorophenyl)-2-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-3-
pyridinecarboxamide

1-[(3-fluorophenyl)carbonyl]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)-4-piperidinecarboxamide

1-[(3-fluorophenyl)methyl]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyljmethyl}phenyl)-4-piperidinecarboxamide

1-(4-chlorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-4-
piperidinecarboxamide

N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-6-(1-piperidinyl)-3-
pyridinecarboxamide
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fl uorescence over baseline was used to determ ne
agoni st response and 20 concentration response curves

Woe008/0e02st r uct ed, using a 4-paraneter | ogi stiPBCT/EP2007/056342

equation. In alternative piretocols the |oading buffer
was HBSS {El ga water + 137nM NaCl + 5nM KCl + 0.41
mva KH2PO4(anhyd) + 20nM HEPES + 5nmM gl ucose + 0. 81nM
25 MgSH(anhyd) + 1.3nmM CaCl2 + 4. 16mM NaHCO3} +

6-02-AGorhpheriyl tN-methyb N @ K[(3S)23+MeFryi: 0-pipedyainyd me thyl pheZip(-3< 1
p%ﬁ"lg?a{b(@%ﬁ@ef romfrozen aliquots and seeded 24 hours

assay. Exanples 1 to 86 of the invention
have a peEC50 z 6.0 in one or nore of the FLIPR 30
642 4djfsiochpbenylpi 2- @Mer-Nm{[mw-mqu}

eV abiinec@hdiide, % PR e+ N R v

NB ANO R4 5 (l) wherein Ais phenyl or a
643 Auliftyerapiiend)-d 2edimgthyl- Nrd-{[(3Pt3- m&ﬁIYI ¥ substituted

om hal ogen,
digiil IIﬁeIhI'III*%I‘I%I-ﬁI’ g O ar e
i ndependently H or %al ks/ 10 R3 is an optionally
6-43rfuerpphenyl- %aﬂmthwﬁ‘éf {38 §+m¢thyig1 -piperagiaykpreibylnhesyl)-3-

pyridHecaBoksm@B optional Iy substituted phenyl,
6-menbered heteroaryl ring or 6-nmenbered heterocycllc

ring connected to the am de carbon via a carbon atom

4-43rfoppphepd)oxyV-mathyl-M@HGS)-3metid-dy or CH2; R4 i s
p@%&ragmﬂethg;phe}@ lenkarmideC(1 ) al koxyal kyl . 15 2. A

conmpound of formula (1) or a salt t hereof , wherein: A

opti onal I substituted phe pyri dy and/ or
.@ h%o df'fE?tHI//'rN'(“aH% y'rkp'ﬁyww@ne@vl}phenw) -3-
pmd@xgrboﬁm/dgr 20 R3 is optionally substituted phenyl,
nnrphollnyl or plper|d|nyl oxadlazolyl pyr|dyl

d [ I I
o Erioah e e Gre B mEef P apRgnyImSnyoheny)-3
pyridinegatborarhider pyridyl; and/or Y is NH, 0, CH2, C=O
or a bond; and/or

4-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyi}phenyl)benzamide

N-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyllmethyl}phenyl)-6-(4-fluorophenyl)-N,2-
dimethyl-3-pyridinecarboxamide

2-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)benzamide

N-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyllmethyl}phenyl)-6-(4-fluorophenyl)-N-
methyl-3-pyridinecarboxamide

4-[(2-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)benzamide

3-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)benzamide

3-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)benzamide
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w@bkasier729to 2, wherein R1L and R2 are

R4 is hydrogen, nethyl, ethyl, nethoxyethyl or

i sopropyl. 25 3. A conpound according to any one of
ot her tPEIYEP2007/056342
hydr ogen and the pi perazi neg1C* carbons have the

3R, 5S-configuration. W 2008/ 000729 PCT/ EP2007/ 056342
159 4. A conpound which is:

6- (3-fluorophenyl)-Nnethyl -N-(4-{[(3S)-3-nethyl-1
6-{{#-fhorephenyl)drmivo]Hy-matid MyMHE(3S)-Pymetidil-iecar boxam de 5

PR (L,

1- (4-fl uorophenyl)-Nnethyl - {[(3S)-3-net hyl -
2-(friflperophemy)Hy Aﬂilmyﬂhylpﬂdrﬂ}{{($)~43-m&myl 1-piperazinyl]methyl}phenyl)-5-

xam de
pgﬁrﬂgfnfe%om g%yl) N, 2- di net hyI N—(4 {[(3S) - 3- net hyl -
- pi per azi nyI nmet h}’/\k&l phenyl ) -3- pyridi necar boxam de
2¢4+flnorophenyd) r{ﬁﬁﬁw meilqw{;{lwe?;m)a]m@mwsbhenyl)pﬁ P

pﬁﬂélnﬁ}%&;ﬁf‘:{rﬁm%} phenyl )-3- 15 pyri di necar boxam de

[(39)-3- met hyl - 1- pi per azi nyl ] net hyl } phe
- 6- (4- nor phol i nyl ri di necar boxam de
644 prlspeh@:m N@tqimﬁthml- © i %’éf?)rmsthu’et -Rippcaginy|Ipetnuiiphepy)-3-

pgﬁd,ligéa}m -4- Dbi phenylcarboxani de 20
(4- fluorophenyl) 2- methyl N-(4 {[(3S)-3-methyl-1-pip

erazi nyl ] met hyl } phen {E‘ yri di necar boxam de
614 flugropheroireaiiyi- j\bér éﬁgrﬁjmq{b%rmwawx'Mqtbx'myﬂw Jre

pYidihechrboxamide
p| per a2| nyl ] met hyl }phenyl ) - 4- p| perl di necar boxam de.

Vf|| oi 0 et?l@loﬁ Qf ngg)_ -me yl]1 plperazm f]methylf'ph{e% ?S) 3-meth

biphesylcatbekanlideet hyl } phenyl ) - 4- pi peri di necar boxamn de
1- (4-chl orophenyl)-Nnethyl -N-(4-{[(3S)-3-nethyl-1-pip

i nyl t | )-4- pi d
AR R R R A PR b il 1 BB BRI TRer hy ) phe
bipyinyi€arbdxapiiger i di nyl ) - 3- pyri di necar boxani de WO
2008/ 000729 PCT/ EP2007/ 056342 160

oIttt PR oY RO S afv et ety Deren->
pﬁrkﬂrieoérbzhx{adnwer ophenyl)-N, 2- di met hyI N-(4-{[(3S)-3-neth
yl -1- piperazinyl ] nmethyl } phenyl)-3-pyridi necar boxam de

623(‘3%?"83?%"[1’8'{“0%“&’?’ A RPSTRAPEYINEPA T (39) - 3- et
pyﬂ@decprhmam;denyl ] met hyl } phenyl ) - 3- pyri di necar boxam de
6- (3-fluorophenyl)-N, 2-di net hyl - N- (4-{[(3S) - 3- et hyl -

67 fil!%'?@pﬂeHMBnythnﬁlé{hy‘W&”{B{(%é) 3mdbiyi 1 %Sﬂﬁﬁmmlf&ﬁenyl) 3

pyridinecarboxamide

6-[(2-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-3-
pyridinecarboxamide

6-(3-fluorophenyl)-N,2-dimethyl-N-{4-(1-piperazinylmethyl)phenyl}-3-
pyridinecarboxamide

6-[2-(aminocarbonyl)phenyl]-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)-3-pyridinecarboxamide

6-(3-fluorophenyl)-N-methyl-N-(3-methyl-4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)-3-pyridinecarboxamide
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4-[(3-fluorophenyl)oxy]-Nnethyl-N (4-{[(3S)-3-nethyl -
1- 10 piperazinyl]nethyl}phenyl)benzam de
w®2qo8/0ay7anophenyl ) - N, 2-di met hyl - N- (4- {[ ( 3S) - 3- PET/BP1002/656342
pi perazi nyl ] met hyl } phenyl ) 13- pyri di necar boxam de
6- (4-cyanophenyl ) - N, 2-di met hyl - N- (4-{[ (3S) - 3-net hyl - 1-
pi perazi nyl] nethyl }phenyl)-3- pyridi necarboxam de 15
4-[ (4-fl uorophenyl)oxy]-N-nmethyl -N-(4-{[(3S)-3-net hyl -
64 3-cpanmmphaayl pnhetey N 4-{M38H BndtbylZlapiperazinylJmethyl}phenyl)-3-

- 3, 5-di net hyl - 1- pi perazi nyl ] met hyl } pheny
p%cﬁréec%ﬁo%ﬁnor ophenyl) - N, 2-

di met hyl - yri di necar boxam de

6Zz{cyandplhaoylb{sjheet;xyl)l‘égéy«ﬂ[(sﬁ-)—ﬁﬂnetw-1|\pipﬁra{zipfl3‘®thg}pmf1yiya,

zi nyl [ met hyl } phenyl ) benzam de
phc{"}l&? b?%%% - 3, 5-di net hyl - 1- p| perazi nyl ] net hyl } pheny
-6- (4-fl uorophenyl)-N nethyl-3-pyridi necar boxam de
64(3{ Qy@nopftﬂwb@!ybhfymwbxw (M[(ﬁ&)’@ymemylf Trpipp(agyBethgiiphenyl)-

rreth | } phenyl ) benzam de 25
3%”" ?Qgﬁr%a% enyl )gxif NM hyl ZN—(4-{[(38)-3- et hyl -
1 piperazin nmet h pheny rtyébenzarri de
’\B(fo[l@fq-ﬁ-lﬁ[&ﬁ%p'gw@ﬁw amy:]er MRy peeny)) £t @lopraphaa byt -

| } phenyl ) benzam de WD 2008/ 000729
o S LY

6- [ é4f|uoropheny|)amno -N-met hyl - N- (4-{[(3S) - 3-net hy
Sti4tlugseniiendiply NietbyyY- iﬁ@ﬁirﬁ)mghw;ﬂrplaﬁ%rﬁé'eﬂ}rﬁ%tkﬂ}ﬁheéyl) -2-

p;nc{.,@d‘a}mg,q%enyl) N, 4- di met hyl - N- (4-{[(3S) - 3-net hyl -
p| perazi nyi | nmet hyI } phenyl) - 5 pyrl m di necar boxam de 5

(4f|uoro hen N-rrethef é[(ss) 3-
R L R e Y'ﬂe@a?reswlw%tew}phenw) 2

p%dlﬂed‘a}mgmmenyl) N, 2- di met hyI N-(4-{[ (3R) - 3-net hyl -
p| perazi nyl ] net hyl }phenyl )-3- pyridi necar boxam de

N ot Al b g PRty el Bt el e sy DSy P

n’Fbthyi-Bprrlmnébmﬂaydudd\l- (4-{[(3S)-3-nethyl - 1- pi perazi nyl ]
nmet hyl } phenyl ) - 3- bi phenyl car boxam de

el - | - - - 3- l-1_.
st ar SRy D IS ame Py ek X praiyumatoyiRbeny)
2pytidinegeabayanedey | ) - N, 2- di met hyl - N-(4-{[ (3S) - 3-net hyl - 1-
pi per azi nyl | met hyl } phenyl ) -3- pyri di necar boxam de

53‘14(&%#’)%%5&&“ RYLAL n{g't ()gfn{[(glsi_é n(e]rhﬁ yper azi nyl met hyl )

|necarbo

pipefazBwf]inathy dpireayh-2) pyxidiheddrbetamyide N- (4- {[ (3S) - 3- net hyl -
1- pi perazi nyl ] met hyl } phenyl )-3- 20 pyri di necar boxam de

1-[(3,4-difluorophenyl)methyl]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)-4-piperidinecarboxamide

1-[(4-fluorophenyl)methyl]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)-4-piperidinecarboxamide

N-(3-fluoro-4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-6-(3-fluorophenyl)-N-
methyl-3-pyridinecarboxamide

N-(3-fluoro-4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-6-[(4-fluorophenyl)oxy]-N-
methyl-3-pyridinecarboxamide

1-[(3-cyanophenyl)methyl]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinylJmethyl}phenyl)-4-piperidinecarboxamide
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6-[ (2-fl uorophenyl)oxy]-N-nethyl -N-(4-{[(3S)-3-nethyl -
1- pi perazi nyl ] met hyl } phenyl ) -3- pyridi necar boxam de

W®2¢08/0bd7ar ophenyl ) - N, 2- di et hyl - N-[ 4- ( 1- pi per BZI/Bp100B056342

hyl ) phenyl ] - 3- pyri di necar bggxam de 25

6-[ 2- (am nocar bonyl ) phenyl ] - N, 2-di net hyl - N- (4-{[(3S)-3
- met hyl - 1-

pi per azi nyl ] met hyl } phenyl ) - 3- pyri di necar boxani de

6- (3-fl uorophenyl)-Nnet hyl - N-(3- et hyl - 4-{[ (3S) - 3- net

E%’ft %éa%mwe)pw])%?’m/ {"}'BE‘QH'W‘}“ g(ar%) r3' 'B?Wgcar boxam de WO

pRe2ingMedyl}pHeEny =RiiErid Do baHaxani6e

6- (3-cyanophenyl )-N-net hyl -N-(4-{[(3S)-3-nethyl -1

- pi perazi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de
643-fideropberyh) e methyletit)Ry-H(4-(K3S)-StineBiE) 1-3- met hyl - 1

=~ Dj ' I enyl ) - 3- . i di \r b ide 5
oA A URARADL (£ 1139 5T

- pi perazi nyl ] met hyl } phenyl ) - 3-pyridi necar boxani de
Wbt el aRloftefishli R rradTRd Melrita BIoBRLAS ety FBAdHY] 2"
pynititgdarti®xpiyidedi necar boxam de

5-[(4-fluorophenyl)oxy]-Nnmethyl-N (4-{[(3S)-3-nethyl -

1 - piperazinyl]nethyl}phenyl)-2- 10
Gﬂg{ﬂudnopberwi)%{@ﬁneibyloxy)ethyl] -N-(4-{[(3S)-3-methyl-1-

N- (4- 3S) - 3- net hyl -
g&r Bﬂ‘é%xlélta &f'?kﬁgﬁgﬁ p'}il(]je pyEi di{ En(aca)r bongri dg

N-(2 fluoro 4-{[ (3S) - 3-net hyl -

- Py [ 5 O =N I - N-
R AP L kits9 sghen v
pipefazBryiimathypbremyl)-BepyyillinbearbatayiidN- (4- {[ (3S) - 3- et hyl -1

- pi perazi nyl ] net hyl } phenyl ) - 2-pyri di necar boxam de

5-[(4-fl uorophenyl)am no] - N-met hyl - N- (4-{[ (3S) - 3- net hy
6+(3TuomippemydlzNmyathyirdk(3y{[(BH & meth -2 -pinerazinyljpudnybed-pyridiy)-3-

p??ff'ﬁ%‘:?aéﬁ%‘%%“y 4% met hyl ] - N met hyl - N- (4-{[ (3S) - 3- net hyl - 1
20 pi perazi nyl ] met hyl } phenyl ) - 4- pi peri di necar boxam de

sgjfi:flu?b'ré;lh‘é%?o‘?&ﬁ)%%étﬂﬁl/\hw-ﬂ[(s%-@%&Wﬂﬂ'-\bi&é‘rééihﬁﬁﬁéthﬁy-ﬂﬁt h

ppiidimy la3-pyrjdifevatbioxamisieeny| ) - 4- pi peri di necar boxami de
N-(3-fl uoro-4- {[(38)-3- net hyl - 1- pi perazi nyl ]
met hyl } phenyl ) - 6- (3-fl uor ophenyl) -
6rfet-tydromhepylidxy]-Neeeth ok Hnil@8) anethyl -1-piperazinyljmethyl}phenyl)-2-
-{[(3S)-3-net hyl -1- pi perazi nyl ] net hyl } phe
p%cfﬁ%'rttb%% uor ophenyl ) oxy] - N-
met hyl - 3- pyri di necar boxam de

6?@111@&' CYBRBRARAYNTBRIN-Iz- {875 fpdlaiRgimetnyifhBity)-

3mypdinacarbgtamige hyl } phenyl ) - 4- pi peri di necar boxanm de WO
2008/ 000729 PCT/ EP2007/ 056342 163

1-[ (4- cyanophenyl ) neth g N- et hyl - {}(38) 3- net hy
6H(3Fluorophenyl)-N- methyl N (4 {y (3S)-3-methyl- 1 plperazmyl methyl}phenyl)-2-

p%&?ﬁ&%ﬁcﬂ&éh‘ld@m hyl } phenyl ) - 4- pi peri di nécar boxam de

N-methyl-4-(3-methyl-1,2,4-oxadiazol-5-yl)-N-(4-{[(3S)-3-methyl-1-
piperazinylJmethyl}phenyl)benzamide

N-ethyl-6-[(4-fluorophenyl)oxy]-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-3-
pyridinecarboxamide
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5
6- (3-fl uorophenyl)-N(1-nmethylethyl)-N (4-{[(3S)-3-net

whgiospoEeper azi nyl ] met hyl } phenyl ) - 3- pyri di necaP@DER2IO0TES6342

N- et hyl - 6- (3-f 1l uor ophenyl ) 1d¢ (4-{[ (3S)-3-nethyl -1

- pi perazi nyl ] net hyl } phenyl ) - 3- pyri di necar boxam de 10
6- (3-fl uorophenyl)-N[2-(nethyl oxy)ethyl]-N(4-{[(3S)-
3- et hyl - 1-

pi perazi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de

A@@%@wﬁ@l{(@‘-@[‘i%@n@)&h@ﬁﬂékéHzm?/h Rl Dbty Bt B¥yridingibky3 ).

ppiigieecarioxgi|deet hyl } phenyl ) - 3- pyri di necar boxam de
6- (3-fluorophenyl)-Nnmethyl -N-(5-{[(3S)-3-nethyl-1-pip
erazinyl ] met hyl }-2-pyridinyl)-3- pyridi necarboxam de
67 (B-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)-2-
-[(4- henyl ) oxy] - N-nmet hyl - N- (5-{[ (3S) - 3- net hyl -
p?@%é%@?%%?h? met hyl } - 2-
pyri dinyl)-3-pyridi necar boxam de

(38) 3- net hyl -
6(15(4 (gﬂ oc@qrﬂf%}ﬁ@h)hf%%g R? @é/é)b%%@ necar boxani de 25
p(be(adarfyl]met‘rwt}ﬂhqmyk}érpyddmyba)rb&kammddﬂyI N-(4-{[(3S)-3-neth
yl - 1- pi perazi nyl ] net hyl } phenyl ) - 3-pyri di necar boxam de
6- (3-fluorophenyl)-Nnethyl-N-(4-{[(3S)-3-nmethyl-1-pip
Bel(4athaangp Hempl dxy]- N et hyHN-(62{{ (380- 3pyethylt apipenakioylimettiy}-3-

pwéa]ﬁn@f% "di"ecs%%&g%‘ dels 2, 4- oxadi azol - 5-yl ) - N-(4-{[(39)

Perazi nyI ] met hyl } phenyl ) benzam de 35
N- et hyl - 6 [ (4-fluorophenyl)oxy]-N(4-{[(3S)-3-nethyl -

BB BB s o 12
phidimedaytboxBinfde- { [ ( 3S) - 3-net hyl -1

- pi perazi nyl ] met hyl } phenyl ) - 6- (3- pyri di nyl oxy) - 3-

pyri di necar boxam de 5

563fofy8ndrheoylp ety N id [ 3)-Senethyl- Noipdraginy B8 thginhenyly B~

nmet hyl } phenyl ) - 2- ri di necar boxam de
pé"%@%%ﬁ? ‘Jc?]ro 1- )rgu Lgrud?/ngu) NP?/relt thI N- ( 4- ?[(35) 3-

net hyl -

[ r
AE*PF?‘“B(E’-%[% e e i e S s
2ipypidinecarkoxapifleret hyl } - 3- pyrid
i nyl)-3-pyridinecar boxam de
5- (4-fluorophenyl)-Nnethyl-N(4-{[(3S)-3-net hyl - ﬁ
l\émmth[t}-ﬁaethxxo)}ymtmylﬂ-j\L-(ﬁ={[(§S)-§rmatwlﬁanmrwmdlmeﬁfyl}p enyl)-

A GHIB0RR | Lhenyl )2+ pyr i i necal boxan db 20
N-net hyl - 5- [ 3- (et hyl oxy) phenyl ] - N- (4-{[ (3S) - 3- et hyl -
SRR B A AN S ety =R PR i 2

pyrigingearkaxanyde met hyl } phenyl ) -

6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-methyl-5-{[(3S)-3-methyl-1-piperazinyl]methyl}-
2-pyridinyl)-3-pyridinecarboxamide

6-(4-fluorophenyl)-N-methyl-N-(6-{[(3S)-3-methyl-1-piperazinyljmethyl}-3-pyridinyl)-3-
pyridinecarboxamide

N,2'-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl)methyl}phenyl)-3,4'-bipyridine-6-

carboxamide
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2- pyri di necar boxam de 25
5- (3-fluorophenyl)-Nnethyl-N-(4-{[(3S)-3-nethyl -

WO piopeoE29 nyl ] met hyl } phenyl ) - 2- pyri di necar boxBoi/@r2007/056342
6-[ (4-fl uorophenyl)oxy] - N-pgst hyl - N- (4- et hyl -5-{[ (3S) -
3-net hyl - 1- pi perazinyl] methyl}- 30
2-pyridinyl)-3-pyridi necar boxam de
6- (4-f 1l uor ophenyl )-N-rret hyl -N-(6-{[(38)-3-rret hyl - 1- pi p
erazinyl ] met hyl }-3-pyridinyl)-3- pyridi necarboxam de

6%??"”-0 (r]olphe%gﬂxy]l\lpl ([gl(rﬁtpyéj@sy)%;(h%yh@l{[(:iS)pIIB pmee%h zi nyl ] met hy
piperaiziagiméeth@l}ptienil)-fypyridinecaritoxacddeooxam de WO

2008/ 000729, PCT/ EP2007/ 056342 165

6-[ (4-fl uorophenyl)oxy]-N-[2-(nethyloxy)ethyl]-N(4-{]
NE(3ShicBe-4H[(BS)-3-inethyl-1-piperazinyllmethyl}phenyl)-6-[(4-fluorophenyl)oxy]-N-

ﬂ%&fglgf%%ﬁ %‘?‘%&aﬁc{)@%hgn)&lg% h§| Pyl/ri di necar boxani de 5

- pi perazi nyl ] met hyl } phenyl ) - 6-[ (4-fl uor ophenyl ) oxy] - N-

I\I,?—?W%pﬁbl\?%;{[&@l? 1 tFﬁé%W_)%gmn)(l]nm?thyi}phenyl) -2,4'-bipyridine-5-
carpoxaenidei nyl | net hyl } phenyl ) -2, 4' - bi pyri di ne- 5-
car boxam de 10
N-met hyl - N-(4-{[ (3S) - 3- net hyl - 1- pi per azi nyl ] net hyl } phe
NaypethyldN{(2-{[(88)i3dneatnll} bpipecingdmethyl}phenyl)-4-(2-pyridinyl)benzamide
N- et hyl - N- (4-{[ (3S) - 3- et hyl - 1- pi perazi nyl ]
met hyl } phenyl ) -4-(2- pyrimdinyl)benzam de 15
Neinatby (4§ 3S)-3Hine b ) +-Bipaeizimy|methpliiphenglz (2t | net hyl } phe

Yor 4 razol -1 - yl)benzam de
pﬂﬁ’i‘w@i"l’(‘}@% ™{[(3S) - 3-net hyl - 1- pi per azi nyl ] met hyl } phe
nyl)-6-(1 Hpyrrol-1-yl)-3- 20 pyridi necar boxam de

|2 1 4} phe
%E@&Eﬁﬁiﬁé#jt F ﬁ@or g'ﬁgﬁmméﬂ“ﬁwng‘? boﬁbl‘%ﬁéé}}z]am de
yDtterzamades al t ther eof 5. A conmpound which is
6-[ (4-fl uorophenyl)oxy]-Nnethyl-N(4-{[(3S)-3-nethyl -
1- piperazinyl]nethyl}phenyl)-3-pyridi necar boxam de or
NamesthlyEN4(#4iX38)£3-mBthys1 -piretsamylimatywhephl)©< 1H-pyrrol-1-yl)-3-

henyl N- et hyl - N- (4- 3S) - 3- et hyl -
gné '(e%aggroggﬁ]ﬁ% ]e%t %olxil}ohen;}s) % pyr |( di %Eac(:ar)boxarr;ledey

fumarate salt. 7. A conpound, which is
Nk K A SO BN, P Bl P PRty ey rat ! - 5~ {1(39) -

(tnfludrgimethy phsey dearbonypanzapide- 2- pyri di nyl ) - 3- pyri di neca
rboxam de or a salt thereof. WO 2008/ 000729

PCT/ EP2007/ 056342 166 8. A conpound as defined in any
ooaealbfhere¢ddi ns 1 to 7 for use as a therapeutic
substance. 9. A conpound as defined in any one of
clains 1 to 7, or a pharmaceuti call 5 acceptabl e

55 &lcomphend:which fs-[(¢-eoropheryboxyl-Aametimt Ndf-{E39)d-medis 1-
%'eréylrﬁlﬂﬁl@ﬁ{yﬁpﬁ@\%)%t-ﬁ}iildmecarboxamlde or a salt thereof.

6. A compound which is 6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)-3-pyridinecarboxamide fumarate salt.

7. A compound, which is 6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-methyl-5-{[(3S)-3-
methyl-1-piperazinyl]methyl}-2-pyridinyl)-3-pyridinecarboxamide or a salt thereof.
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via the GPR38 receptor. 10. A conpound as defined in

any one of clains 1 to 7, or a pharmaceutically
waec@spoed e salt thereof, for use in the treat PEEPINT/056342

wherein the condition or digorder 10 is

gastroesophageal reflux disorders, functional

dyspepsia, irritable bowel syndronme, constipation,

i ntesti nal pseudo-obstruction, paralytic il eus
8f Al ¢ormpaugd sasr gefingd an aniy heve ofrelaimsull abidfor wseeas a, therapeutic
S'%Q%ﬁ CI c stasis or hyponotility caused by various

E&Ses such as diabetes and/ or by the
adm ni stration of other drugs, or in enterally fed

pat di sease, colitis achexi a

oA bhding & S 380 e Sobalisl T8t anpuamageuticaly
aareqbtaluie sdiethereatforeude ihHie éeatmenp petoriditioms toa kisordens mediated
vi S ﬁﬁﬁ;}gache |a and ot her disorders such as

? AeEPO1. Use of a conmpound accordi ng to any

one of claims 1 to 7, or a pharnaceutically

e nigne vkl FBlons & celfndic 7fd dirfuleatenlyns

aceepthbdosaltethereof, a)rtulse |rm51:ﬁ%atmame pf wherelr? theldoadition or disorger

s o B B RISl AR oRlrome,

cohstipatios, dntestinal pselnde-obsinedtios,\patalgtivsleus fallowgtngsargeoyn or other

niaﬁh%%&norﬁ,gerg% g%}rl ?t%%n{s ﬁgw%ﬁ n@s{r %Iuﬁc{ }i%{) \ﬁAn%Hg dlseases such

agdmbetes asd/amby the adipstration oftofher alnggsd obin emtaraltleed patlents

Cgc%ﬂsﬁeatf gﬁasgtjﬁ%}p‘s %?iclg%xﬂaggssggla%ﬁ%thoJcilng%eﬁ[bgsre FS s¥cé1 0as cancer
apd/or thettreatmdnt tHenedd, abpebteérnetab@lsrrt nefatedceachexia and other
d%ﬁ%%%ﬁﬁdaswmﬂ |r?eq1\é nced di seases such as cancer

' ea t hereof , appetite/ metabolism
rel ated cachexia and other disorders such as o
i

1'1 rl%) (téfor(g)g?p ung gc%é%m@‘td‘@lﬁ)ﬁ&%é&?gﬁs &fgéé B;g 8fﬁ‘a %R%atcbﬁﬁbally
accﬂpﬁa’qlessaighar@nf im the enanuipctuse bhmeedicaniiant dor wse in the treatment of
cBWﬁo@m@%%lsSﬁJg@’vi:? f’rfgeGﬁﬁ% PJC‘;EH' i ve amount —of a

compound "as detined rn any ohe of clains 1 to 7, or a

phar maceutically acceptable salt thereof. 35 V\D

3008@8 ngo?dlﬁgd EE %9917/\1\91%%% the cbditich or étsorders are

r maceu I 'on conpri sing onmpound
gdstfqese@égy:abmﬂu@@rdérs fuhetions! c_lysp@psra wotabi;a bowel syndrome,
e ,

BPARIRES SRl LB BT Rt SR AL Moy fher or v
nmanippitEsion.i esnesis; gostde atgswr thqm@tilim cagsed By vaxiogs diseases such

ag q ap@{éﬁ aBEFMyQ%Q&Rﬂ Istr2tiGrP ORI Yy l?i BPlﬁ@ﬁ'téi‘al by gfé% Pétiefhts,

rocess conpr és reactl
Caoéhn‘ﬁz)dmamdcahfls foadrrnmaaaqspc)aten withhadveaced\diseases suqRaas capcer

81/5? thﬁr{%{ L fhéht Feredfa Lﬁétléq'ﬁet%olgﬁ?reﬁa‘fedjgchgﬁg af@Bier and

o0géen or a’ nitrogen protecting group
d&nweasﬁmhmsum@nblﬂerfc@r mul a R3-Y-B-C(=0)-L' wherein R3,

13. A method of treating a condition or disorder mediated via the GPR38 receptor
comprising administering to the sufferer a therapeutically safe and effective amount
of a compound as defined in any one of claims 1 to 7, or a pharmaceutically

acceptable salt thereof.
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and Y are as defined above and L' is a |eaving group
using conditions suitable for the formation of an

wareiodeodiend. 15 17. A process for the prepar at PONERPI00E056342

conpound of rfornula (1) ore7a salt thereof, which
process conprises reacting of a conpound of fornula
(MI1) Q 1zRNRL3 JNy B aANO R4 (VIII)
20 Werein R, R2, R4, A B and Q are as defined above
14nd APhaspacestical soepbsitian camprigingug cempoundaiafiped hyl any one of

ol b brn S S oESeille Yapigrdtp defined |1

repres gen or ‘a netal residue
optionally in the presence of a suitabl e and

18Pt ' RE@J;?\%%SSL*?LQ}% e@’}e?%%ﬁ%ﬁ{;f% %Jé?l{?ﬁ’éc%bf?&l @Eﬁw%sﬁcﬁ{ Q&éé?&tng to

Syste carr

claim d40f the foll owi ng reactions: WO 2008/ 000729

PCT/ EP2007/ 056342 168 a. Converting one corrpound of
fornula (1) into another conpound of fornula (1); b.

16&e Wi prgcaessyfopthetpreparatipngefcugompoundaf idmuilaa (15 of a sbit ghereof,

RRIBEEUARILL BSARELRESmRBI Siodild e Of the

>y
| o

)
wherein R', R%, A and R* are as defined above and Q is hydrogen or a suitable
nitrogen protecting group and a compound of formula R®-Y-B-C(=0)-L" wherein R®, B
and Y are as defined above and L' is a leaving group using conditions suitable for
the formation of an amide bond.

17. A process for the preparation of a compound of rformula (l) or a salt thereof,
which process comprises reacting of a compound of formula (VIIi)

|
R\, N, R s
T
N Q

th o
R4

(VI
Wherein R, R?, R*, A, B and Q are as defined above and L® represents a leaving
group and a compound of formula M'-Y-R® wherein R® and Y are as defined in claim
1 and M' represents hydrogen or a metal residue optionally in the presence of a
suitable and optionally using a suitable transition metal catalyst system and
thereafter optionally carrying out one or more of the following reactions:



WO 2008/000729 PCT/EP2007/056342
168

a. Converting one compound of formula (1) into another compound of formula (l);
Removing any protecting group;

c. Forming a suitable pharmaceutically acceptable salt or solvate of the
compound so formed.



