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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.
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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)



10

15

20

25

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.
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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)
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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
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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)

H
Hacﬁ/o\fo
CH, Nj

N

Q.

The title compound was prepared from D10 using a method similar to that described

2

for D8 in Description 8 although no column chromatography was required. MS (ES):
MH* 292.1, MNa* 314.2.

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

(D12)
o
CH, Nj
N

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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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 S

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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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@LO
F
CH.
3 /0

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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1 Flgbi%ﬁethylethyl (2S)-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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WD 2008/ 000729 PCT/ EP2007/ 056342 63 Description 54
1, 1- Di net hyl et hyl

W@ 28340074 4- [ [ (6- chl or o- 3- pyri di nyl ) car bonyl | ( PET/BR10DANT6342

ino] phenyl } et hyl)-2-net syl - 1- pi per azi necar boxyl ate
(D54) H3 3C*0° /O CH3(NXCH3 N/ I ONI N 5 CH3 C
1, 1- Di net hyl et hyl

DedSripfiontdhy| - 4- {[ 4- (et hyl am no) phenyl ] et hyl } - 1- pi pe

u‘gﬁuﬁg%%gﬁﬁ%*j t(ﬁo[é(?g %‘,‘é{grf’% |d|nyl%carbtr:nr;r)ﬁi(2ne\4\ﬁl)§i)ammoi1

phengmedhyl)2 inkith@chpiperadinstatisaiytttte (05443 g, 1. 379
nmol ) in DCM(4rr1 and triethylam ne (0.348 ni,
2.508 mol) vvereﬁg emxture was stirred at
room 10 tenperature ove The m xture was dil uted
with DCM and washed Sk The aqueous | ayer was
extracted with DCM (x and the conbi ned organi cs

dried and concentratedNto a pale yellow oil. The
crude product was purlfl-o e colunn chr omat ogr aphy.
Elution with a 0-50% Et OA W eum et her gr adi ent
yielded the title corrpou N foarrigum
(0.601g). 6H (CDC 3, 400I\/Hz) el (L 7.61 15 (1

H dd), 7.25 (2H, d), 7.16 1H d) 6099 (2H, d

?&bﬁn&ﬁ I,Eth§l-b %i) éln‘?égkgﬁ ﬁéﬁlﬁqylépﬁ?ah@%@nﬁﬁy }1 %Zrazme

c@yboxyplateo(D3) (@14 ad)1,258. mmol) Wals, takerdyp inPDOB @1mk) umr)er argon. 6-

c%geér‘é i;%)ﬁd );%rgé';%%lrﬁo}!da ﬁ)ez%é\’@ 1@?9 m¥hEl) 2 EM (4 mL) and

Scription
tyigtylamine{(@-348{ralL., [4@1& nnm)(ygmg agHgad xkHe- Bixture was stirred at room

;;M@é@t@?gz@@;ﬂmﬂg@@g?m L0 FHEOL B o

h], aquepRs RYRr @as extragted @i DCD (x2) #ndvibe xP0iEgIogrRanics dried

oﬁE&?%ﬁécﬁfﬁéﬁﬁ 2@1!0% oil. Dlr'tfgéf:@é%) carllet waF]r%urlflﬁj1 bly)column

rsn3iegraphy. Elutionhyith a0- ﬁ@(o rﬁtOAglpptrpleummth@c@ad@nwlabed the
tg%é')nﬂé%dla&? wﬂ{,tégogwg@ &? é&%)zsﬁ' (EW%QWHQ)F% pg5| 761
(ter ddind2e (B, @)6 7d16 (OHABP 6r€o(2H, dnst. Hiltidt bar) 3t80e(1H, d), 3.50
(s 7', I 8r B8 b R WP, LRSIl dP o0 o

ddaraed @i, 1.66 &thisyHt2EH, thMSES)eMH™ #6%Bved under
vacuum The residue was partitioned

Description 55

1,1-Dimethylethyl (2S)-4-({4-[({6-[(2-fluorophenyl)oxy]-3-
pyridinyl}carbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1-
piperazinecarboxylate (D55)

H, Cj:/HO "
o

L
2L
CH
a /o
/
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bet ween Et CAc and water. The organic |ayer was dried

and concentrated to produce a brown oil. The crude
w@e@doot2avas purified by MDAP to yield the forPCTEROTU056342

salt. The salt was taken ¢p in DCM and washed wth

sat. NaHCC3. The DCM | ayer was 10 dried and

concentrated to yield the title conpound as a

colourless oil (0.038 g). SH (CDCI3, 400MHz) 8.02(1
1H-Dignethyletad ( 128)-4-(d)[(6-ehia®-3-pytjdingY)carboay)(métHyl)arpino]phenyl}

- =12pj )’ 1 (1 ) S) 8 _
rRyR 4 R pioefaghiboasboldiaty) (pfay oy &' ofyet mmdh dghe 2
flgoroghgnb! HP.028) g, 2.486 Mok, welle, ds&ited in HDMAJS, nil.).1 Potabsium
9 . 0 :
cpipgfabipbo S dod bl ws Boed Ehedte mpduge es b so U9 o
oyersighuithen 4t (180 6C[f¢r37 h Tioe oytteneywasobeft to Stand at room temperature
L yoar
ool PH; 581 BN KN LA BBlum, Toe, ositue s pppigne

besesn @t@Ac encMater NrheapganitllageFwasidried and corrCIeBtratethd produce

a@i\mﬁ%ll ru‘&%ﬁ?&%@%v)ﬁ%ﬁ)&:ﬁﬁ&fﬁ Eﬁbl& %Tgiglg_the formic acid salt.

Tpg rsalﬂlwayltammwmwmdwasmmmm] seNgHCOet Thel DO laysriwas

otk R BRCAPREERLNR U, oA 0% TIOR8 1. .

(CB@IBI 4Q0MH) 8.C2%1H yd)eT.68 (itH tdug, 123 (241, dppthu@EH, &g, GIPA2HE d),

oTRodfodb Ay PierpEstoned Bk 302 RBhedc g fidisas m. o),

3D81(1H, it PPt Hyd), 2.51 (1H, d), 2.10 (1H, dd), 1.98 (1H, m), 1.46 (9H, s),
( = A4- ({4 G-10,( 3;cyanophenyl ) oxy] - 3-

1;?&?.)35'1 %f’fsc@%-gﬂﬁh 5?%1 hyl ) ani no] -

phenyl } met hyl ) - 2- et hyl - 1- pi per azi necar boxyl ate (D57)
DRSotod 50 CH3 /N, ,*CH3 NOCN CH3 / O\ The title

S prepared from 1, 1-di net hyl et hyl
1(12Bimethylethyl [29-4H{#-4{6-(3-fluorophenyl)oxy]-3-

(G dj ' 181 hyl)-2-meth
p&?’lﬁT%d?%@o&?{)ﬁﬁ%\a‘&%%@ﬁoﬁi&%ﬂuﬁgg3¥ éoﬁ@‘f;j’:\nophenol in
piper'azihéearbuwlater(DﬁG)that descri bed for D55 in
Description Ithoughthe reaction tenp./tinme was
130C for 24h a \?ﬁf%atl on was carried 10 out by

r

col unmm chr omat og This gave the title conpound as
a colourless oil ljif’ M5 (ES): M+ 542. 3.

‘\©\ 0 F
208e
CH
3 = o

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.



Description 58 1, 1-Di net hyl et hyl
(2S)-4-({4-[({6-[(4-fluorophenyl)am no]-3- 15
w@yeosaoaryd } car bonyl ) (et hyl ) am no] phenyl } met hyPQ'FEP208T/056342
yl -1- pi perazi necar boxyl at ¢s(D58) H3H O'r0 CH3
INNCH3 N O Q.NACN,,~'F N H BINAP (0.041 g, 0.0654
mmol ), cesium carbonate (0.213 g, 0.654 mmol) and
pal | adi um acetate (0.009 g, 0.0436 mol) were conbi ned
Degcriptiomb® (1 nl) and 20 soni cated for 1 h under an

L s added 4
B S o A
pyrlquwl}mblwyamhyloa_rm)nollpl(e{rwl}me(twl a+rmtbyls1-

met hyl ) am no] phenyl }mst hyl ) -2-nmet h

'bghwdéir’g |%§gg?b{(}xyl ate (D54) (0.2 g, 0.436 mol).
The m xture wagf&t igreg at 60 C for 1 h, the sol vent
was WD 2008/ 0007 \cﬁ/ EP2007/ 056342 66 renoved under
vacuum and the res&i,dieg,Qoarti ti oned bet ween Et OAc and
water. The Et OAc Iwae was dried and concentrat ed.
The crude product purified by chromatography.
Elution with a 0-70%I|Et QAc/ pet rol eum et her gradient
yielded the title co AN | ow oi |
(0.110 g). 8H (CDC 3, m, 7.40 5 (1
H dd), 7.25 (3H m, (1 H s),

5 6.43 (1 H, d)418(1H bf" H,d),348
3Hs)348(1Hd) 36 1Hd 3.10 %?
e7t4jle( gorp,pom@p was @Zeqaiegfronuﬂ 1 @umg@my hy;Ll (2‘% ({f [Bg-cb ro-3-
ﬂvsdlHQE)cal%oﬁm_(‘ﬁétr?XarWnoﬁﬁereg}nﬁh)(lﬁﬂme‘&ﬂgvl -1 iptPadirddartbkylate

(54)- qu,@e@mp@r@qw| in @psiyiley- rﬁsrfprelf g:{tlﬁ]g{]q;espmﬁgrfebﬂgﬁm l?eqprlptlon

B'aﬂ’lﬁbuéH el r]e%lfoh%n%bh(d?@%lﬁhh@m W]MHW';}Lﬁﬁédlwh)wa% dHried
perazi necar boxyl at e

10 op}\&/ywlurrml ghropatpgraphy. §{1l§rga1/e t‘le title compoungJ as a golour ess oil

(@-1@49}:“@ Eg;hﬂnyb),gé pi per| di necarboxylic acid (0.1 g,
nmol g was stirred in dioxane (5 nL) and thionyl

chI orlde (0.165 n, 2.25 mmol) was added drop-w se.
pistAptish 687 i ng for 1 h the solvent was renoved by

evapor atron, DCM was added t
LhRimetbyletent rated to gi vég‘ﬁ)-JSZ@f“@j“gﬂ“@ﬁ?h?"ﬂy\ﬂm'“°]'3'
15 d@'nlaﬁw Zﬂhfmﬁ@l)hﬁamwsuhhm]pﬁmyﬂmahymanemgm.d| rectly in
plperazmecarboxylate (D58)

OYO
CH, [NJ’CHa
N

k@\ 0
F
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

H
H,C2

20 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



15

20

25

20 Step 2: The acid chloride fromstep 1 was taken up
in DCM (2.5 nL) and added drop-w se to

wa 2@saoared hyl et hyl PCT/EP2007/056342
(2S) - 2- net hyl - 4-{[ 4- (net hyleam no) phenyl ] net hyl } - 1-
pi per azi necar boxylate (D3) (0.121 g, 0.38 nmol) in DCM
(2.5 nm), followed by triethylamne (0.080 niL, 0.57
nol ). The reaction mixture was stirred for 3h under

ren@yed underevacuhe adl the nesidues paditionedibdiwee Etohaandwater. The

E@Ec rli%ég}d%v@éq.p%& cbhgé?\‘ta’rgte%S 'ﬁ\%t ke %&tsgaﬂw&j

eous was re-extra
cIQreomamQ)amyd Etutien (mmba |6)e7d)°/® EfQAt/petreigum sthesrasadientedelder the

ufiP PSR B3 A YoFif ol 6511000 STICERP OKI2Fg JoX By, A7 40

(’EH 81dl), 1.25+3H)m), 8.02Q4K12tr), 6192 (14, 3] 643 (1H, ldi),.4) 8 (134, 82.5), B.80

b o830 shebl T o 0 il 1o Bt Qo B ARG

dj,2. 1) (1H2.0B5 1@BHTHMN), 283 T1H, lorld), 15 (94,00, 1.264(3H)d). MS7(ES):
@?3@ 1.46 (9H, s), 1.22 (3H, d). M5 (ES): M+
ﬁ Description 60 5 1, 1- D net hyl et hyl
(2S)-4-({4-({[6-(3-fluorophenyl) - 3-
DRYL . | n gcar bonyl } (et hyl ) am no] phenyl } met hyl ) - 2- net h
razi necarboxylate (D60) CCH3 /NNCH3 N N O
1M -Dﬁh&hﬂeﬁtw 29)-4-({4-[{[1-(4-fluorophenyl)-4-

3= F I qd.(82 ny,
ripes TGS R Metiydatiio Bh SRR BRI 2 el (27
piperazipécarhbxylatedqD69) 137 nl, 1.88 mmol) added dropw se.
The reaction mxture was heated at reflux for 40 mn
t hen concentraﬁ@éf%; @cuo to give
6- (3-f 1l uor ophenyl -3prr| di necar bonyl chloride as a
white solid (0.08 {"eh  was used directly in step
2. Step 2: The acidlchloride fromstep 1 was taken up
in DCM and added drop-wi se to 15 a m xture of
1, 1- di et hyl et hyl

o

(25)-2-nethyl -4-{[4-( Iano phenyl ]| net hyl } - 1-
pi per azi necar boxyl at e g 0.313 mml ) and
triethylam ne (0. O65rrL 0. i (

DCM (5 nl)
The reaction m xture was stlrred at mtenperature
under argon for -15 h, then dil uted x wat er and

DCM The organic layer was dried and concentrated to

Sgep &: 14&Fluotapbepylbdrniperidinecasboxykie agid (9.1 ge@-4Bynroel) was stirred
|r?9|o%£|{e (5’5\'& %r?o?{ﬁbngﬁ%rld@ %B%LEt%hﬁ%ﬁ rv%seéﬁae@td?&f-wse

oun | ow 0| I

Asuar $iTH® ®r 140(bmbve@ VB3 r(emomed ay evapovajloo 1DAM ‘U@S addﬁddv the
%&(#ée n}vhl_?h7 Was 1’8? d)e—co?\céﬁ)trétéd H to m I_Plvg 214$4ﬁtlﬂrobﬂenyl)-4~
plenainegarborwl stﬂorawhlgi) was ua@ Ql&ecﬂw lr‘cp)tep% 32 (1 H d),
%q_ie;g) 2 d)('ithé*ag %Ionae &Rl gteb|1 W%s ta?(eﬂ%p |(11D¢'M (Q)5 mg Qﬂd Gdded
dfGEBise Mo+ 151rgm¢thylezwl v@%aa%ﬂ&rﬁg(rp@w'm%mg@yl} -1-
cfferdnRicaiddiigRt @3) (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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1, 1- Di net hyl et hyl
(28) 4- ({4- ({[6-(4-fl uorophenyl)-2-net hyl -
wW@o0s@daTye | car bonyl } (et hyl ) am no] phenyl }rret hyP()T/EPmt/hS6342
yl -1- pi perazi necarboxyl ate7(D61) H3'3 'o-'ro CH3 /N
-CH3 N\J’s o H3 NN CH3 5/ F To
1 hydroxybenzotriazole (63.4 ng, 0.47 mmol) and
benzyl - M cycl ohexyl carbodiim de resin (351.6 ng,

(1H6 Fé gyH.i ), I8 (11, di. 2. 3eESHadded. 18-(1H; m), 2.00 (3H, m), 1.70

v, SIS e} Hagaioony Lo 26Td (72,

for 30 m nutes under an argon atnosphere and 1,1 10

lﬂé_;'gﬁbg!% gohy!

hyl - 4-{[ 4- (et hyl am no) phenyl ] net hyl } - 1-
o1 pernauwleéhﬂr(asm{dt[@((@smommmﬁ :3-0. 313 mml ) in DCM

t over ni ght
AR RS AR indTp oA 5 Skl £ ' ©
nimrazineearbpuylatn @60) PS- i socyanate resin (2 eq
relative to am and MP-carbonate resin (5 eq.
relative to HOBEOS OCadded and the m xture stirred
overni ght at roomitenpergture. 15 The m xture was
filtered to remove Ejfeél ns whi ch were then washed
with further filtrate was concentrated to

gi ve the crude produd‘t whi ch was purified by colum
chromat ogr aphy. El utiog-wth gn et her/petrol eum et her
gradi ent yielded the e cnpund (35.2 ng). SH
(CDCl 3i 400MHz) . 8. OO( M3MN(1 H d), 7.27 (1
H M, 7.12 (4H, m), 6.98 éﬂH 41451 H bm,
3.75 (2H, d), 3.52 (3H, s), 340(1 d), 20 3.25 (1
H d), 3.03 (1 h, t), 2.58 (4H m, 241 (1 H d),

04 . m, 1.95 (1 H m, 1.44 (9H s), 1.13 (3H,
iop et e innendia bydher g Do grgo B0, 0,376 midl) was
skifcdd PRAGKAAE QD B84 And ﬁ@or@ﬁ&%ﬁd@t(()WW@ra_ ]1 %rﬂnﬁﬁhbﬁé@&rﬁﬁhlse

uoro-4-nitro -2~ '
T&ﬁﬂé?é?ﬁ@é%erw@ @ APl B hehissRe R R veouo to
(:§ﬂMbrspﬂdmtyl)-erpyﬂﬁmecarbonyl chloride as a white solid (0.088 g) which
8§D {ylu'%% -fluoro-1-nitrobenzene (232 ng, 1
Sf' RECMIMPGPS base (0.192 ni, 1.1 mol) in DVF (3
Sté? R: }mslatlfii ehlotide Wotnhstép 1Mfﬂib{fﬁtd(’ﬂl}ﬂp9m|D(tM (1a3&5)ad|aed drop-wise to
met. -1 pi ra i necar a i
o g o P SniRing: BRme fulg P hapuariossnyimedin-o-
u‘peraﬂimarbishﬁame(wl(@n gno«ew mmm)Sampme&marnah@qio 065 mL, 0.47
shed {]rr ter atnd bri ne,

PR P P Rl J0RCERPA UGS HES SITRLa foom (Smparatlrs under

argon for ~15 h, then diluted with water and DCM. The organic 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). &4 (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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10 product was purified by colum chromat ography.
Elution with Et OAc/ pentane vyielded the title conpound

w@g2008/0e0kour | ess gum (327 ng). 8H (CDCl 3, 400MZI/EB2008056342

(LH m, 7.34 (1 H dd), %27 (1 H m, 4.22 (1 H,
br.s), 3.84 (1 H d), 3.58 (1 H, d), 3.47 (1 H, d),
3.13 (1 H td), 2272 (1 H m, 2.54 (L H m, 2.22 (1

H, o_Id;_, 2.09 (1 H m, 1.46 (9H, s), 1.26 (3H, d) [S
rected for incorrectl_y r_eferenced TMS at
1%-6%9&%%@ gﬁ‘ﬂ-«f 208 {6 TA-flubFoiHenPh 290 efi-3-

pweynyh]cer(bﬁnaﬁ{methsl)amuminwmethﬂo-ﬁ;mythxl-ﬂret hyl -
é?ﬁilﬁééd?ﬁﬁ ﬂsqie (D63) H3 c, * OY0 CH3 /N rCHS N
NHZ T e I'e” conpound was prepared from
1, 1 d| met hyl etlp.??e gS)b4 [ (3-fluoro-4-
ni trophenyl) met 2 rret hyl - 1- pi per azi necar boxyl at e
(D62) using a math H,ar to that described for D2
in Description 2 alﬁomg the reaction was carried out
on an H CubeTM contiytuous fl ow hydrogenat or and
triethylam ne was used i place of solid 25 KOH. SH
(CDCI 3, 400MHz) 6.99 ( 86 (1 H, dd), 6.71
(1 H dd), 4.17 (1 H, g ¢9 PCT/ EP2007/ 056342
70 br.s), 3.79 (1 H, d), 3.67 (RHbr.s), 3.40 (1 H,
d), 3.27 (1 H d), 3.00 (1 H-t (1 H m,

2.56 (1 H n), 2.08 (1 H dd), 1.96 . ), 1.45
(9H, s), 1.22 (3H, d). Description 6475

1 A N
T%Zsﬂmﬂ%xgﬂéﬁg%golzs%ﬂ%%%ylg no) hen rret r?{/' -N- r?gtz)(]lN'
CWO'FXYbﬁ difmida sesin 35110 Mo T @DEW)' YU mL@M@S/adﬁemQ (4-
ﬂbbr%phényff-ﬂ'ﬂetrhl g'ﬂgrtldﬁﬂaﬁrﬂdxg/ﬂce atil np,@qp qnd"aﬁ 308 ERRR%in DMF

(1Mo The IFEXYIe) Was BYTY f2r %@mwtequmn?j@rnaergﬂreemmgneaar@ 1,1-
dhﬁ&l%)letHﬁ' ng a nethod S b@ﬁaﬂ?-&{% (rh&hylgﬁ.%fb');&r#éﬁﬁ]rﬁ&gyl} 1-
i'n Description 3Aa he reaction te
pwsraz@ecar@ozéylﬁﬁegﬁﬁ) b?qodf‘g,tQﬂ mmgl) ierD@MdRimlorwas added. The

nﬁﬁgr‘e%sbéifn‘éﬁméin‘f@t agﬁoﬁﬁ@gpgra)ttﬂg 0 Mﬂzt}lszﬁniﬂé res(u? t‘i emrelatlve
taacid), PB- |§pcya§1ategeqr1( eq. Helag\;e toganzge) qr[g MP qg)'bongteo'gsu(m 15 eq.
réTbtnfeC{% H@Bt?%e(egkbde‘él)and?hg ﬂm(tt]nge'%tlrr@l ovgrnaﬂt étlro'dm t@nperature
Tpheixtyre was filtéred to remove the resins which were then washed wnth 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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Description 65 1, 1-Di net hyl et hyl

(2S)-4-[(2-fluoro-4-nitrophenyl)nmethyl]-2-nmethyl-1 -
w@er@snaenecar boxyl ate (D65) H3C3*0y0 CH3 / N: PCHBP20N7/656342

I / NOZ 20 Step 1: A m xture of

2-fluoro-4-nitrotoluene (1.55 g, 10 nmol),

N- bronmosuccinimde (1.96 g, 11 mmol) and benzoyl

peroxide (0.121 g, 0.5 mml) inCCl4 (60 m-) was

Desceigtion 628 wi th a 500W | anp overnight. The reaction

filtered, rated. an
BN um i « n @SRRI EE P Re Uyl methy -1
mperdzmecarbnkylate (0B2B4g) whi ch was used in step 2. WD
2008/ 000729 PCT/ EP2007/056342 71 Step 2: A mixture of
crude 4-(brononet hyl Baac{%td)u 0- 1- ni trobenzene (2.11 Q)
from step 1, Hunig's base (1.9 nL, 10.913 mmvol) and
1, 1-di met hyl et hyl (2S) -9, £H,1-
pi per azi necar boxylate (29, 1¢ mml) in DVF (15 nlL) was
stirred at room tenperat for 40 m nutes. The
reaction m xture was concerngra ed,: re-dissolved in 5
DCM and washed with water (x3) brine, then dried
and concentrated. The crude Rres ct was purified by
col um chromat ogr aphy. El ution w NP2 Et oA/ pent ane

AV écﬁutﬁ)ﬁ f|4ts((Be§)nE)drl1ﬁésttﬁyall)(r:1% ﬂ@é)rU nIdn fﬁ‘o@sﬁﬁ%{ﬁ‘é’% r?(moﬁ%bwﬁ/ﬁlz nig's
b88@@ IQZ—deu)I mmoiyin QME@_ dee\oas treated withH, 1¢jmethylgthy! (28) -2-

n‘e%'irl 1%5;3&)31 rﬁy@i'e @89 g1 13nfd r??'ME;@a (11@)@1% ﬁ&e&"at room

tgngqratuleafqr Ofmlnnyas The geqogien rrggturelw%cqr@gntrajyd regissolved in
dﬁ)and sk%ﬁ“wl%h v)zgfé?CJHdpﬁﬁ nt &m %Hé/e!n?r%{b\él The crude

--am no- or op

pmqs@r at\zaSn@@raﬂesokw@dL@nr( Dbsamatmpr@ 1 Ut'QEHSV"h t@ﬂc/pwtane

sesliFiye il torpehitras ) Boliies aum (027, 53 SR, foojire 8.03
(P pel, dz34 6 taddh X\ATETH, (Mbeb32 (TH, 05y 3.8 @bl dinddif) (Tad), 3.47

th ( a 0)
( % gﬁ?n@ﬁn H’ﬁ car @oHn 2"%4) Hdﬁﬁrlﬁ\g? ﬁ@'lﬁagrﬁ)\géeb%gﬂqﬂ%) 146
(98, $)1 1.26WBH, deibevahed @drredtne fori incarrestiyweferenced GMBat€62ppm

t pheric pressure 20 and roomtenperature for
ogsggétﬂﬁﬂ The m xture was filtered and the filtrate
concentrat ed to give the crude product which was

|8r9|6 y columm chromat ography. Elution with
ane yielded the title conpound as an al nost
1c‘bDuuethelash)d (28)4t[(43g)ino3HIY DDy MTaNE-R-riTethyl-1-1 H,

: 6.35 (1 H dd), 4.17 (1 H br.s),
p@efﬁg{'égﬂﬁ,i’g’é‘?ated(%ﬁ) (2H, s)( 3. 43 )(2H n),(3. 07 (r1 IS—|)
td), 2.74 25 THG 2,58,(1 H d), 2.14(1 H, dd),
1.99(1 H, m, 1 45(9H NE20(3H, d).

CH, [Nj’CH
N
Ao ¢
NH

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,



10

15

20

30 WD 2008/ 000729 PCT/ EP2007/ 056342 72 Description 67
1, 1- Di net hyl et hyl

W@ 283/0d0794 2- f | uor o- 4- (net hyl am no) phenyl ] met hyP¢F/RPI08T/056342

yl - 1- piperazi necarboxylateo(D67) H3C3*0Y0 CH3CN~CH3 N
FNH 1 CH3 5 The title conpound was prepared from
1, 1-di met hyl et hyl (2S)-4-[(4-am no- 2-
fl uorophenyl ) net hyl ] -2- et hyl - 1- pi per azi necar boxyl at e
b(.6%58)79U3Hnd), 8.6T€RHPbl.«] 30 ¢tH, d),8.21étH,dRsx09 b td)pL2.7BI1H,
[\ Lipg t the r tiQn eated at
m)g2.58 i, il A (Eﬁ 8. 185 Uiy 14801 Tl hydri de
and for 24h after addition. 6H (CDCI3, 400MHz) 7.11
Lchibtidn 646- 3% (1 H dd), 6.27 (1 H dd), 4.17(1 H,
=S) 378 (2H, 10 m), 3.44 (2H, m, 3.07 (1 H td),
12-BimetBletim)l, (25)74{[3Fludro-#)(methyiamirib) phenyl]methyly-2(rietHyl-1-
p azi&e?a%bg)}@'gterlibfg .44 (9H, s), 1.21(3H, d).

SCriptiron i met hyl et hyl
(2S)-4-({4-[[(6-chl o;‘sgch-(pyr'bdi nyl ) car bonyl ] (et hyl ) am

i nol -3- 15 \g
f 1 uorophenyl } met hyl) - 2- gt iyl ;dn,pi perazi necar boxyl at e
ar

(D68) H3 C3'~ 'Oro CH3 NFONN CH3 C The
title conpound was prep rom 1, 1- di net hyl et hyl

(2S)-4-{[2-fluoro-4-

(et hyl am no) phenyl ] net hyl } yl - 1- pi perazi necar bo

xyl ate (D64) using a nethod i lar to that descri bed
for D54 in Description 54 althdughydino aqueous 20

wor k-up was carried out. The reacttHpn m xture was

concentrated and used directly in the next step. M5
T(‘ES)"‘:'? mmmmdlw.as V\EI_GQQ@Q/ froov 291 -doetEdetb g7 A {4-ampp-3-
IO PP S 089 i e sl
iptar despyipee fariihipl Deseantion] Senlhoubh emieariian wos heatedrat 50°C
oyél\lrh@réf_gﬂid?mé 3hd BREUJIRINK oPE &GRS oryide. 5P (EBLI, AtdMHz) 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).

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

H,G
YO’
CH, ENj,CH3
: N F
i NO

Step 1: A mixture of 2-fluoro-4-nitrotoluene (1.55 g, 10 mmol), N-bromosuccinimide

2

(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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FOF CH3 1 /N5 0 The title conpound was prepared
from1, 1-di nethyl ethyl (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

sty LHRAEE SR (LR 2033 SARRE R 4% e R S ety
pipeeazinieghtboxyiite (2grdi@t mmet) purDMF e SoynlgoMasnstirred at room
t%nﬁl%g%ﬁéjﬁf' Qg d inutgyoi%?&i%;? %Q%w?s?cﬁzerg&atgg‘ ré)sslis(sglved in
DGM Bnd washe Bith wateri(x2) and benel3h¢métieddnd Gndenttated, The)crude
B By 85 ooty cp el
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 B.ﬁhle{ﬁlgj fnivedt. 18/ (1H, 2(7)HEI7|4)(|1 ler(),i me'fzmlai%m)l; ﬂ()ﬂ?ﬁlmn, at(i:l)?é.ﬂ
(%IE? ’%6%3%% iggéﬁ%&ﬁg %g% '\45"+e3r§gr1ed f r om
1, 1-di met hyl et hyl (2S)-4-{[2-fl uoro-4-
fibtidgs no) phenyl ] met hyl } - 2- met hyl - 1- pi per azi necar bo
using a nethod simlar to that described

1§ Dlnwhylﬁthy%b&fdﬁ -fi4-anrin&2-fluorophertyl)methyl:2suethyicl -
p?my,gﬁgzggxﬁgiy(gggoow 056342 74 work-up was carried

e redctlon xture was concentrated and used
directly in the nex,g“ (ES): M 477.1.
Description 71 5 1, et hyl

(2S) - 4-({2-fl uoro-4- [({ ~4- dzl-qorophenyl ) oxy] - 3-

pyri di nyl } carbonyl) (et hyfl) no] phenyl } met hyl ) - 2- et h
yl - 1- pi perazi necar boxyl iﬁ O71) H3cl OIf 0 CH3(N ~
CH3 NFOF CH3 NO ‘

NH,

1,1-Dimethylethyl (2S)-4-[(2-fluoro-4-nitrophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (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).
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The title conpound was prepared from 1, 1-di net hyl et hyl
(2S)-4-({4-[[(6-chloro-3- 10

W@008@daTee ) car bonyl ] (et hyl ) am no] - 2- f | uor ophePgT/ERB01§56342

)-2-nmethyl-1- piperazinecaeboxyl ate (D70) and

4-f| uorophenol using a nmethod simlar to that
described for D55 in Description 55 although the
reaction tenp./time was 130C for 8h and purification

Deseription 62d out by col umm chromat ogr aphy. SH (CDCl 3,

7 :
1 DEbyefiyl” (29432 HbrorkiiRpiihingienyfimbing:2tipethy11-
pipegaziggcarboxplate3D67) (5H, m), 3.07 (1 H, td), 2.71 (1
H d), 2253 (1 H d),,2 18 (1 H dd), 2.04 (1 H m,
1.46 (9H, s), 1.20 (IQEQECD) Description 72
1,1-Di nmethyl et hyl (2S)-8-({4-[[(5-bronb-2 20
pyri di nyl) car bonyl ] (metH }‘ '

te

] phenyl } net hyl ) - 2- met h
yl -1- pi perazi necar boxyl 3,1.)72) H3C~-Of o CH3 / NXCH3
I(\ NO NH / NC3 Br WO

08¢ 000729
PCT/ EP2007/ 056342 75 Step WW:
5- Bronp- 2- pyri di necar boni tri 1 g, 5.464 nmol) was
di ssolved in EtCH (20 nl) and- %r (20 nmL) and
11.53 g, 27.32 mmmol).
The reaction nmixture was heated t&"80 C for 24 h. The

I d id
TR ML colEhufd RS CoBaEh | BRECH Tl TR figtting 2
fladrepkanybmethyl]-@yreethyielspipararziactasboxylate (266)ysirgca method similar

0Bk OISR Sk i A v

concentr I ono- OoXy
oyérnigb¥ pgdr &os additioro v rsgdiuso borhydridehand $orug4id atar atidifion. &y

(cRereTM L ARBy eRTRL iR AN o S8 on

gy 44 (Rdsmadiien (hddy, Re2n@Bki 1), @. 788 H; og) 249 (MHam), 2.14 (1H,

- TS M R AL < s Then heated to 4o

for 90 minutes. On cooling, the solvent was renoved to

s Dbrono-2-pyridi necarbonyl chloride (0.801 g)
D%EQH i6h o8 solid which was used in step 3. Step 3:
1 MERimathylethyll or(28)ed-{{dd[{b<higroB-pyridiogl)carbGnyiHMethd)amina]-3-

oG P 0 o

(et hyl am no) phenyq ngt hyl } - 1- pi per azi necar boxyl at e
(D3) (0.928 g, 2.9 [) in DCM (20 ).
Triethylam ne (1. 008H, cH66 mmol ) was added and the
m xture was stirred \Et ﬂoomterrperature over ni ght .
The reaction m xture diluted with DCM and washed
with water. The aqueous| | ayer fwas re-extracted wth
DCM (x2) 20 and the conb gl orBani cs were dried and
concentrated to give the sgude ﬁt whi ch was
purified by col um chromatogr%ghyl Efution with a

et

0-50% et hyl acetate/petrol eu 1adi ent yi el ded
el lowoil, (1,643 ;
was prepared from 10,1-dingethﬁet%ylg)(28)-4-{[2-ﬂuoro-4-

the title conmpound as a
ﬁg Y,
(methylamino)phenyljmethyl}-2-methyl-1-piperazinecarboxylate = (D64) using a

The title compou

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.



SH (CDCI 3i 400MHz) 8.34 (1 H, br.s), 7.72 (1 H, br.d),
7.38 (1 H br.d), 7.18 (2H, br.m, 6.98 (2H br.s),

wa 203002+, br.s), 3.79 (1 H, d), 3.51 (3H, s)PCBEEBO{/156342
H d), 3.32 (1 H d), 25 3787 (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): M 503/505. 30 35 WO
2008/ 000729 PCT/ EP2007/ 056342 76 Descri ption 73

Destriptioe69y| et hyl N

-A- - 5-T(4- -9
WGP bony ) ( met FOTPREHSPRRRHE A0y Pphonyiapy =
thhyl}pa;lmrqt)(m&hyl)hnk;d]plnmw}BYélhyIm@ﬁeﬁhYM- CH3 / N(CH3

%?52"%’%'?%](8% T m |ef:i|h¥|yl ) car bonyl ] (et hyl ) ani

no] phenyl } nﬁg - 25 met hyl - 1- pi per azi necar boxyl at e
(D72) (0.2 g, 4-fl uorophenol (0.089 g,

0.794 mmol ), cest dmgnate (0.259 g, 0.794 mol)
and 2, 2, 6, 6- tetrmEe - 3, 5- hept anedi one ( TMHD)

(0.008 g, 0.040 vvere conbined in NWP 10 (3 nl-)
under argon. Copper |(I) _chloride (0.02 g, 0.199 nmmol)
was added and the m> : h ated at 120C overnight. A
second portion of 4-flyorap cop I
: chl ori de, cesium carbonat e'i'and|T D@f}l‘ded and

5 heating continued at 120C “Bve ter cooling to
roomtenperature, the m xture was part g
ThgnitieneorapPQUNd Was Prerased) fonds! @Imeéfwlqyfpyl .(ﬁ E¢-CAd[(Erehloro-3-
p‘ﬁﬁ&ﬁ‘}ﬂﬁamoh{]\](ﬁémﬁ)%%] %U&%Hﬁer{yﬂml Aethyi-pat er. The

organi c | ayer was nd concentrated to give the

p@@tﬁf@%ﬁ@e&mwm@h ar\ﬁaaé ﬂyefqphefera ¥t @ method similar to that

deb5érDEB fOan 5 hyDedetipfidross Wtﬁdﬂjlgﬂ -0l AR} S4-fluorophenol was added
acet at e/ petrol eum et her ded the title conpound

10 iniiafiy the gpastion vas Neatey pt 1361C @verveskandolvrbsr & flgprophenol (2eq)

ahd f’é}assmnﬁ&rf)dna't‘é (@q%@)ere ddsy ér?d'khedr)eacﬂonQQai Kébtemat 130°C
H, 51 (3H, s

qurmgh -djhe pgodyst \(vqs pprlf@p(byyobgnr( thpmatogyaphg CppI3H4OOMHz)
8C67 %?I 5&'7(7]3 (HH aa> 7%4;5% &h, é%43"|H)CHSJ 4. 15(%? &szbamm d),

3\&3 @bbm)oééf)z(@HP@TﬁélﬂzﬁwwséﬁlﬂH7¢) ZH&:GH ysiﬂu%ﬂﬁ ﬂH dd)

15 t1h4/d%\-h ir121 (3H, d).
4 {4-T({5-T(3- quorophenyI)oxy] 2-
pyr|d|nyl}carbonyl)(nethyl)anlno]phenyl}nethyl)-z-neth

Déscrhiptioh PEr azi necar boxyl ate (D74) H3CG3~0'If O
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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CH3 /NrCH3 NOF I N CH/ The title conpound was
prepared from 1, 1-di net hyl et hyl

wWQ¢ 208/0d40764 4- [ [ (5- bronp-2- pyrid inyl)carbonyl | 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
WOHSYPp WeBtearried dﬂB H hB re@iion mhigtlireowasy orcentrdedranthybed digactly in

{ ( yanophenyl ) oxy] - 2-
tré)%@ éfe ?‘?éré nyI ) 7C7 1tahyl ) 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(1zg)methy{enhy{l [ (5- br onp- 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-
usm)a a mstnod s'mla tﬂ 6 ﬂ ed It\% D58 in
prpdp|caeBHI B8y e isRLA sreP ey mel - MetWEY 18h. VB
p(peBzindeltboRydte2(D70) and 4-fluorophenol using a method similar to that
described for D55 in Description 55 although the reaction temp./time was 130°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 (SH, 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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10 Description 77
N-[ 4- (Hydr oxynet hyl ) - 3- met hyl phenyl ] acet anm de (D77)

w@Rhog 07291 O Hk CH3 PCT/EP2007/056342

4- (Acetyl am no) - 2- met hyl bengoic acid (2 g, 10.4 nmol)

was suspended in THF (50 15 nL) and borane- THF

conplex (1IMin THF, 26 nlL, 26 mmpl ) added drop-w se

over -15 mnutes. The reaction mxture was stirred
Stepidr 5-@rgno-2atynd|oecarbem1pmr @tgyrsed64ameEol) wgistdlssbtmd in EtOH (20

oIEENE e T st i oBPS e CLRRREE handy g mmon
Tdnenem’ubn aietdret wag heated te8@ PO diar zﬂrmdrlgehsohdentmas vmmfved uonder
B =50 o S st B PL B R AR e acir¥igd] 2o 2 o
T@erqmoam}s ageraway e>aractmﬂl with (a(hyBi@etajé (x:BHnd(tMa@melned organic
I%%%Fgﬁdssong%éq t§’_97 ve2 ‘; grﬂfgz(pﬁgéshnéﬁ?&o (ﬂg (&%04{/@ as
aﬁ@xﬂ@i_g@%ﬁ&@_hi@_ﬁm/aé%léﬁ)w:t]éﬁxs342 79 Desc(:r|7pt| on 78

S B G kg S AT S g R
uhdE79rg6l. BEF 1 d2opinads) added dndnthegaintuse _w;zi's @obldd if @n8a&bath.
Ghanf SnyBFEE Yol el BORRog QuVE BES 'anf 6 Suliolg, B¢ then
hehted tod6°C fdrtSér muhutesf OCarmbotify the saleerit wasniertoved toxpoduce 5-

bgﬁﬁi&-?{b&b&hg&r%&]ygﬁw\rf]@ncﬁqﬁ 865 ggs R'g Qgﬂr%olm n WW? used in step

roimat ography
30-100% et hyl acet ate/ petrol eum et her yielded the

Sibher e P s nf SRBD (FAL L 4 Ragifngl) m SEW (T wes
adyled 7. 4% (1aH, splutign 36 ¢f1 H1, bdinsthylehyi6 ( G2§)-2methyl-4-{[4-
(%,e%_glaﬁﬁr@%@ngprﬂéﬂﬁyﬁ-":r@iber%ecyb%x%ate%‘i r(b.@ﬁé 8”2586 mmol) in
DCA&)(20 JT{L[)4TI(eib)darylna ni1 99 -raL . ne. 6§ Inphelh wak residy lapd Zhermbikture
vg_B% N)eé%t rt%ﬁ@é&?%%%%‘%ﬂ e%%ggctibﬁ%mre\( Qas diluted with
DEN @angovashed dthevaign pﬁmwl)@weﬂward@s(ramyagte@@vmq)CM (x2)
ai'1d qh%%me&oﬂg{)aﬂlcﬁéw lcﬁteg)gnd ne Inér%ié(ﬁef%g e the ,cryde product

- pi perazi necarboxyl ate roch
whiahl was purified by column chromatography. Elution W|th a 0-50% ethyl

acetate/petroleum ether gradient yielded the title compound as a yellow oil (1.432 g).
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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triethylamne (0.282 nL, 2 mvl) and sodi um
tri(acetoxy)borohydride (781 ng, 3.7 20 mmpl) were

wa@tiosed24 oget her in DCE (15 m -) for 17 h. SapCr/BPmd7/056342

aqueous NaHCO3 (15 m -) was added and the reaction
m xture stirred for 1 h. The organic | ayer was
separated and washed with water and brine, then dried
and concentrated to give the crude product which was

Desctiptieni7®y chr omat ogr aphy. El ution with 0-100% et hyl
It AV .51 e conpound as
1?@‘6?%59@2@3'%@M{égggﬂr@ﬂﬂégﬁg%ﬁm 4oor|\T/E|z;J 7.27
pycidinyliparbonyb(npethyl)amsinolphenyl}riethyl) Brmethyl-t- 17 (1 H,
3.36 (2H, , 3.02 (1 H, , 2.70
pi%"')’—ﬁ“%’?","’é’.“@%te(@’ﬂ ., 25 ?):J,H s) | L (?H, .,
1.95 (11H, m), H%% (9H s), 1.18 (3H, d). M5 (ES):
MH  362.3. WO 200¥%7 00729 PCT/ EP2007/ 056342 80

Description 80 1, ¥ byl et hyl

(2S)-4-[(4-am no- 2-@5%? phenyl ) met hyl ] - 2- met hyl - 1-

pi per azi necar boxyl at& (D80) H3C3*0Y0 CH3CN CH3 N CH3

5 NH2 1, 1- D et hyl ety o

(2S)-4-{[4-(acetyl am n- t hyl phenyl ] pet hyl }-2-nmeth

yl -1- piperazi necarboxylat & ( (j@ﬁg, 1.4 mol)

in KOH (1 Maq soln., 5 nLfHamds ol (5 nmL) was

heated to 140C for 1 h in a m crowave reactor. The

TrleRimatiyethyti x (2%)ed-({4sl(Stbiomoe2tpwidinyeatbhayilimehsl)aminolphenyl}

=1 ' t [

AR LT gttt DT 1 25, G302 S A clgphena

(2.889 ek é94 memoliecesiuio| casbanatea(@.269 el 79 trmmel apaMVR,2,6,6-
I . .

A Bl PSRBT DH(E008 6% 048 Bffffere combined in NP

(pmli) fundar argoahepirardbrastige (0102 a,ibHPwmmellowapedged and the

' t
ST Ma ] BEADEI AR oA SRS, gl goner
chipede, | qesiimcearpenatel 2ad THRR Was\added and fgatimg aeptinugiHat 120°C
OH%)QZ Affﬁ?:w ( tElrggbrrr\ .Qésr?;ffératg.}e? él%(l?g(tHdr@ (\ﬁés p%?‘tisag@%ﬁem'ated,
they residue was ¢akep yp indrtOAL and washed witg)saturated aggeqys NgHCO; and
W%Iténj Tﬁé f@fgﬁ%lg}ﬁr ZVSa)gQirléé ?'gd t(?%n&eﬁtg%t?d &/c]éggg E@?@ru%@gu& fwhich
wag purifigdNeaolum ghriepataoarty- EdHiopwith) 0-80% @tiyb acetatg/petroleum
VR O ot
o TR LT 0 e R (R 0
(TH,-b1.5), 1 4 (B b 6. - BOA@H, it 20D [68H) MM 7 (1], dr. 79 (1H, d),
3%@@58%%%@%3%1%, ¥ 299869%B%AH, d), 2.51 (1H, d), 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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The title conpound was prepared from 1, 1-di net hyl et hyl
(2S)-4-[(4-am no- 2-

woreakpbEkenyl ) met hyl ] - 2- net hyl - 1- pi per azi necar POREPENB056342
(D80) using a nethod simlar to that described for D3
in Description 3A although the reaction was heated at
50C for 16h prior to addition of sodi um borohydride
and 5.5h after addition. SH (CDCI 3, 5 400MHz) 7.00 (1

Descriptiors745 (1 H, d), 6.39 (1 H, dd), 4.17 (1 H,
19-Ditbetyefiy 25) b e iaStagropngiynBria: 5 %3 (1,1

pyddiryl}darbobyBnethgilamihp]plnyBimedhyl)-2imethyltl- (1 H, dd),
(9H, s), 1.17 (3H, d). M5 (AP+):

pgﬂfg%‘%@gyla%éﬁ@ no nol ecul ar ion (M+) observed.

10 Description g8%§ Altgrnative Method (A)

1, 1- Di et hyl et hy] Y

(2S)-4-{[ 2- met hyl -&t #yl am no) phenyl ] met hyl }-2-net h

yl -1- piperazi necarhoxyl ate (D81) To a m xture of

2- et hyl - 4- (et hyl am o) benzal dehyde (D93) (0.397 g)

and 1, 1- di et hyl et hy

(2S) - 2- net hyl - 1- pi per azi ngcar bo I at O 533 g, 2.66

mmol ) in 1,2- 15 DCE (35nL)Ywa dlum

tri(acetoxy)borohydride (0.8473g# I) and t he

reaction stirred at roomt enper ature over n|
Thattilleacanpbannd ewass prepEEE fro®0 1, Trdinethxtethyd d'é@) ‘&f{d-[ﬂ(?nbromo -2-

oA RGO Bt TR b KSR
(RBHcend Betustbpheny)i vsing lee mathate sinilao da cthatvdesdiibeg or D73 in
i t

R o S Ty QTG e STt s, B g
58%Bourl ess oil (0.328 g). Descripti on 82

(3R, 5S)-1-[(4-Ni trophenyl) et hyl ] -3, 5-di net hyl pi per azi

ne (D82) H H3CYNM.CH3 N JT N2 25 The title conpound
DeseripliethAd ed from 4-ni trobenzal dehyde and (2R, 6S) - 2, 6-

0 _ar to t hat
g‘escrl Eblﬁtlﬁﬁgf%M &4 -ggrt%aﬁls %ﬂ&% MH 250. 2
pmdW}QGMMMQVIWEMWJ}MMW-MWQJCr| ption 83

ohatthé&irbyhiitaxb7set hyl carbamate (D83) . N CH3 H3C Y
ng- %:HS OCI% X §j§o| ution of Boc anhydrlde (7.5 g,

34.36 mMmmol) in ()4 omL) was added 5 nethyl am ne
(173 m., 2M sol ut | In THE, 345 mmol) and the
reaction m xture Thred at roomtenperature
overni ght. The solv and excess .net hyl am ne were
renmoved in vacuo and i lute 2M HCl (10 m -) was added.
The aqueous | ayer was \eXyract ed with (x2) and the
conbi ned organics were ed conceintrated to give
the title conpound as a yeITOW|0| ( 1g). SH

(CDCl 3, 400MHz) 4.58 (1 H, Bb. o

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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10 2.73 (3H, d), 1.44 (9H, s). Description 84
1, 1- Di net hyl et hyl

w@ 2e0Bo0aTRY - 3- pyri di nyl ) met hyl car bamat e (D84) EHBEP2007/056342

OHC NH3CCH3 ~NO1 CH3785 A mixture of

5- br ono- 2- pyri di necar bal dehyde (1.5 g, 8.064 nmol),
1, 1-di net hyl et hyl nethyl carbamate (D83) (1.267 g,
9.677 mml ), tris(dibenzylideneacetone)
Despeiption76m( 0) (0. 148 g, 0.161nmmmol), xantphos (0, 373

150 ef1e N 2 g Ry T BRRERA P2 0 e i gt
pyridinyl}earkomyt) (methyt)apina]pheryi}meetbyl) 2emethiyk1sol vent was
n@ﬁ‘%‘“%@a&i‘g 1B78E er s The organi c I ayer was.

separ at ed, t(p wat er and brine, dried and
concentr at ed to gl ve he crude product which was

purified by col umfH, ography. Elution with 0-50%
et her/petrol eumeth gave the title conpound as a
brown oil (0.977 g).NOH ( CDC|3I 400M—|z) 10.01 (1 H,

s), 8.79 (1 H d), Iy 786(1H dd),
3.40 (3H, s), 1.53 (9 ES+) 259.1 25
(MNa+), 181.2, no nol ec arN [ served. 30 WO
2008/ 000729 PCT/ EP2007/ 0563 hk@iptl on 85

5- (Met hyl am no) - 2- pyri di necar bal deHyde and

Tk a4 S WA Bibied Ry (SRR RARs bromo-2

pyadioy!)carboofl](nethyhaminolphesyllméthyl)-2-methyl-1-piperazinecarboxylate

f § t 7
QPN P hGE SRR G b Sbsorbed o o in
Deseription &Bialthoughxthe reactiomtime wasr18t. MS (ESINMHEEPERat ur e
for 2h. The solvent was renoved in vacuo and the
resi due was taken up in nmethanol and eluted through an

Desgription g7 col unm with mathanol then 2M NH3 in

R B RH Sre VD BRVIE AaRa 6712 ) Wb ch was

an approximately 1:1 rﬁ*kt Fe of the title conpounds.

This material was used\dj ctI in the next step. M5
(ESt): al dehyde - 137 ( ﬁget al - 151. M5 (AP+):
al dehyde - 137 (M—|+) (MNa+), 151. 15

3

Description 86 1, 1-Di rret hyl et*hyl
A (Rebey BniH) *kYJneﬁsyn{)[eézo(@‘sé X2 Y10 mfriol WAL RIS YHAF (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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pi per azi necar boxylate (D86) H3C-OFO CH3 iNyCH3 N N
NH 1 CH3 A mixture of
wG2(os®0d199 am no) - 2- pyri di necar bal dehyde and  PCT/EP2007/056342
6- [ bi s(met hyl oxy) methyl]- 20 N nethyl -3-pyridi nam ne
(D85) (0.622 g), 1,1-dinethylethyl (2S)-2-nethyl-1-
pi per azi necar boxyl ate (0.910 g, 4.552 mvol) and
triethylamne (0.418 g, 4.139 mol) in 1,2-DCE (40nL)
Description 7&d at room t enper ature overni ght. Sodi um

tal Q) hydr i ’ , 5.38 mmol ) was added
Nta(ﬁ(f(o?ﬁ‘gi ??z{agctg %ﬁeéﬁHc%gad-ﬁ 'Jaate J(ﬁ;l@()m t enperat ure

overni ght. The reaction m@ture was diluted with DCM
and washed 25 with saHogated aq. NaHCO3 sol uti on and
wat er. The organic Iayer drjjed and concentrated
to give the crude product\uyfing purified by colum
WD 2008/ 000729 PCT/ EP2007/ 056842 ~ 84 chr omat ogr aphy.

bR AR AR R S (850005 M

maGenie3e dHEidd0)875. @,gﬂl nirhol)dwere7caddbinddlintacethnitrilg. (36 nil) and
4,17 (1 H . .80, (2 3.58.(1
nshisd Y 1270 fy o glWap oy e The Mup il r o e

redction mixdure8vdslcdicentrate® td givé thdicrudie) pro@udd which whs parrified by
c%grglg rqhgﬁagﬁlgrggﬂyl, %Iuﬁm@ﬁﬁyr@o% %ﬁyl( gc%}éte/'g'e_l'rolguzr% 'eﬁwer yielded
the2tit)e- conipiung [asda cledn] §diidn@t32gl @t by (GBOLNJOMHZ) 10.17 (1H, s),

enyl -1- Di zi.n r hpxyl at C.x
787G PR Bl eS0T BT beib B B el oM. o)
MBO(ES)i MA* 078.2., 1- di net hyl et hyl

(2S) - 4-[ (4- am nophenyl ) net hyl ] - 2- net hyl - 1-
pi per azi necar boxylate (D2) (0.30 g, 1 mmol) in dry 1,2
DeSEriffthory9 Was added sequential |y 2-met hoxypropene

0..14 : . acetic id (0.056 DI
1gepimstiat ; PRl Sntindl s metmaationy Mrietayn-AiRathyi-t
piperazinecatbaxylite (079)15 nL) was added and the reaction
m xture was sti rredHngder argon at room tenperature
for 16 hours. Sat uriaak?ab (15nm.) was added and
reaction mxture stifred for a further 1 hour. The

aqueous | ayer was theﬁ”s atsed With DCM (x3) and

the conbined organic | ayerd were dried (Na2SO4) and
concentrated in vacuo. e cnude material was
purified by colum chronmatogilaphy eluting with 0 20
100% et her/ petrol eum et her i v& the title conmpound
(0.265g). SH (CDClI 3, 400 7 (gH d), 6.54 (2H
d), 4.16 (1 H br.s), 3.78 (1 HHd),*3.61 (1 H sp),

N:-%('4?'Fgorr(r131/|-3l_-|ine?fzy|phenyl)acetamide (D78) (326 mg, 1.8 mmol), 1,1-dimethylethyl
(2S)-2-methyl-1-piperazinecarboxylate ' hydrochloride (436 mg, 1.8 mmol),
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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3.42 (2H, m), 3.28 (1 H d), 3.08 (1 H td), 2.75 (1
H d), 2.59 (1 H d), 1.95 (1 H dd), 1.94 (1 H m,

waz2ens/o00@e) s), 1.20 (9H, m. M5 (AP+): 370.3 (ROEEP2007/056342

248.3, no nolecular ion (N8bH) observed. 25 WO
2008/ 000729 PCT/ EP2007/ 056342 85 Descri ption 88
1, 1- Di net hyl et hyl
(2S)-4-{[4- (et hyl am no) phenyl ] met hyl } - 2- net hyl - 1-
pi per azi necar boxyl ate (D88) H3C30 .~ro CH3(NJCH3 N
, 1-di met hyl et hyl
-am nophenyl ) net hyl ] - 2- net hyl - 1- pi per azi neca
1sb5m¢tayleth)(l (2S)-4-[(4-2nino-2imethylphenyh methydle2rpathylel-055

tri acet oxyborohydride (0.417 g, 2
'f"%' g%"%”r"('é&hddy*gﬁ ne (0.151 ni, 1.1 mol) were
conbined in dry 1, 2- ( 5 ) and stirred under Ar
at room tenperature Eb@ﬁg ours. Saturated NaHCO3
(15 nL) was added and cii xture stirred for a
10 further 2 hours. The a ue}%s | ayer was then
extracted with DCM (x3) a conbi ned organic

| ayers were dried (Na2SO4) and concentrated i n vacuo.
The crude material was pur by col um
chromat ography eluting with I@l et her/ petrol eum

ether to glvethetltle conpo NBi2399) SH(CDCIS
400VHz 56 (2H,

1b1rD§1}et?neeﬂm (1 H(2$ij‘2 {[43 (asety ampp) %megyv!phsmd]zne(thyw meghy!-1-
p% ﬂe@afb%x%ted(bm&(@ rQ'laH1 4%moﬁ ||Q$(d|4- (HJI 5qd§oln 257rﬁL) and

npﬁthar!pl ﬂ%—,nﬂ.@was beated 't g4@ g_for t1)h |n1a Qllcrgvg@(e r@yctoMsThe reaction

ntifaere wa difited wil® nféma‘ﬁﬁp@%u &1y hdahddtibr QQQSFWh 55 minutes at
Descr i pt| on 89 20 (et hyl oxy) acet al dehy A~0

D89)
188 CCanvthey miigroyvaye; rT"@dr e@&%‘?ﬁbﬂ%’it'éfﬁ s E‘Pﬂ‘@ﬁ’ﬁ@'@ﬂ rtagﬁm@ve the
rEEtR&HRI Shd gsﬁt.&@d r{e’%wé%ergr‘z)c:nmardfwat@th@%?gamabay@aﬁaéaﬁ&ﬂand
Nal104 5M a sol uti on) drop
coRgantraled fx gie t{‘?re‘irH% %Uci VSUGhy B’ﬁﬁrﬂé{ﬂ'f‘%q’ Wz@*@fﬁﬂ“amgraphy
Elut%ﬁmm 0i1100%, diefhyEetiagpatitlfm athdr lfcﬂl%%dcw 850ﬂ“mht ﬂ{fs‘ﬁ with
was stirred at room tenperature. After hours,

1900 (784 NEle A methancl 4z O yieldedthe t'F"’é&E‘PP%‘l’F%&? l}’re&m%&& (223
nﬁg)l taﬁ [SCEc%ndOGMHz)fe bt @fH CHKE 59Q$H V@)SBQ@ (V\Ht 8a)f I4f1t7WQH br.s),

contal nin e title conp

3\/&(%68 DT &t 1by-s), r?» 2%9n@"h€3ét 361 gﬂ)H b0 (b, 3, 256 (1H d),
22é2p(%4-|09}3§21% (ﬁ’ﬁT 6&%@@?495&%245 &f1, Dsicid @H, 8N M (AP*): MNa*

36?§)(Wﬁ1)eﬂﬁwdﬁﬁuﬂm(ﬁﬂ'( heesepYesky) et hyl | ani no} phenyl )

Description 81
1,1-Dimethylethyl (2S)-2-methyl-4-{[2-methyl-4-(methylamino)phenyllmethyl}-1-
piperazinecarboxylate (D81)

H
H,C 0~ 0

CH, ENj’CHs

N” CH,

Q,

|
CH,



met hyl | - 1- pi per azi necar boxyl ate (D90) H3C3o0,ro CH3
INCH3 N\ N ' CH3 5 HA mxture of
wa 2@saoared hyl et hyl PCT/EP2007/056342
(2S)-4-[ (4-am nophenyl )netilgyl ] -2-nmethyl -1 -
pi per azi necar boxylate (D2) (0.30 g, 1 nmol),
(met hyl oxy) acet al dehyde (D89), sodium
trlgacetoxy)borohydrlde (0.417 g, 2 mml) and
Thej dtierycempound( oas6 Brapared] .fiom nhitdimethylethgl [28)-4-1(8-amino-2-

A RS o A RTHALNR o P
to gt desniibatl Xerup3insDeéscriptibrs 3% althdughtthe rearptlomwas heated at 50°C

1A \ABI‘?J} g %Hu&o%%@ﬁ## BJ}SB ffigh Urg % 4, r?%(% fd sThepcl,

eauouslaer vvas
5 48QMHar 7640 (v\h-ltdh) g ((H.), 6.!39 (nh,edd)omvmﬁdi torsQyegiT& (1H, d), 3.57

e, ST S 20 E IR ot RV ERE Gt 271 RVS), 258

(tr SR 3y (Ats), 21 <M, dd), elaotmhlgmy, H50950%), 1.17 (3H, d). MS

<E%5‘“~‘1‘~’f?°? e B84 2 9B Nl o V) BBgndd © 656 ory
4.15 (1 H m, 3.99 (1 H, br.s), 3.78 (1 H, d),

f L 3.28 (3H m, 3.08 (1 H
10 D%E‘.31rt§ae )Hd)(ZO?(le(194
1(11Dimemylethyl4ESQ-GH[2 ipthyl8- (Btett@Rming) pheAyi B hyE-2-methyi-1-

ion (MH) observed. 20 Description
fétagingfiinlly s%e%?/} benzai dehyde (D91) OHC :la H3C

Tier a Toixtdirdy 06 iPemethyied- (métb)damm\n)ttenzaldet()@eg(DQBD (@397ry) Jandnt, 1-

ARy Db okBeSbon T SER T BEopAGHSH 12

15 DIOE t(ﬁﬁﬂﬂw was added sastion |trdaceta&/)mrphy®|dee(0 85(39‘ eer(BﬁlmoI) and

tggdgye%ﬁ%} %tﬁ\%?i SM%(témnﬁé {1 rrggge/aré' m iTre te#j %%N%ﬁé&, (30
migneas tadded candntheamixure Twas istiseédider dhs The- rdaetwol mixtlre rwas

e‘ﬂﬁé&éé ﬁtPHCAVI ZH& éﬁ%@?ﬁﬁs wleféy &fe V@'ﬁie%ggﬂra%Wto %ve the crude

concentrate he Ccr
predushwbich Wag mﬁw by oqladn Fenrrdr@g@apmo 5-?613@2 withizethar/@troleum

20 it SRBF LB BRAG, T
(1H d), 7.50 (1 H dd), 7.43 (1 H m), 2.64 (3H s).

ﬁ tibhgen 92 5 1, 1- D net hyl et hyl
=3- met hyl phenyl ) net hyl car bamate (D93) OHC

(SR3S)-13@-Nitophenylin £tHyl] 85 dinméthglipiseragzine (DIHs pr epar ed
from crude 4-brono- 2- Hﬁ?/th W bepzal dehyde (D91) and

1, 1- di et hyl et hyl ar mite (D83) using a nethod
simlar to that descrlb d for D84 in Description 84.

~ 8H (CDCl 3, 400MHz) 10.20 (“i| H s), 7.76 (1 H d),
NO

2

25 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

30
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10 7.28 (1 H, dd), 7.19 (1 H d), 3.31 (3H, s), 2.66
(3H, s), 1.49 (9H, s). Description 93

W@ 20800729 4- ( et hyl am no) benzal dehyde (D93) COPMO/EPIA7/056342
--- HBC NH CH3 15 To 1, 1sdi nethyl et hyl
(4-fornyl -3-net hyl phenyl ) net hyl car bamate (D92) (0.614
g, 2.47 mmol) in DCM (60 nL) at roomtenperature under
argon was added TFA (15 nL) dropw se. The m xture was

r 0.5 h then concentrated. The residue was

ren; r and the aqueous | ayer
11@0'"&‘4 ?‘?{hﬁ%ﬁ&%@%&)ﬁﬁ The DCM | ayer was
separated, dried (Na2SO4)§ ang com;centrat ed to give the
crude 20 title conpourttiCasa yfidupw oi | (0.397 g)
whi ch was used in the next Ost egyswi t hout further
urifigcatiopn. 8H 3, 40 9. H, ,, . [.63.
TR ol oBBag phdide ddjo 63585 raoyn GOM 448 i) gy added
nidthyfaming (78 thBHM &biutien FOTKIBH45ShmolRandiR redditn &ibdurk: was

S r tion 94 25 . .
ST /at o IhraReratare, overeihle Jhe oMerT PG exesss) melriamgs were
rémoved3n vadwo kidcdiase 201 HCIohb ehlO-wasdiddedl TRE agedust Iaydrevas

ekiEicied B Pk o) S0k ine oo SSaRcs p ot prcancentrated to

gﬂibrﬁh’é fite ¢dﬂn®un81a§ RGMAINE ofl €324 §). ) (tﬂ)d:l?aﬂ)bm) m%t(H'HGSr s),
conbi ned and concentrated i n vacuo.

25@(@%0@@’726 (®519)EP2007/ 056342 88 The resi due was
re-di ssolved in Et OAc/water and the organic |ayer was
separ at ed dried (Na2SO4) and concentrated. The crude

Qﬁﬁéﬂﬂﬁ&!‘%s purified by colum chromatography;
181-BintRylétHyr (ﬁm-sﬁwmtﬁmahhearmezm title

conpound as white soli 46Hg 8H 3,

400MHz) 8.37 (1 H, d), 759( sdd), 6.39 (1 H, dd),

5 5.19 (1H, br. s) 20 (ES): M+ 134. 2.
Description 95 6-(Methyl a n%B pyri di necar bal dehyde
(D95) OHC NH | CH3 10 N

6- (et hyl am no) - 3- pyri di necarchpnitrile (D94) (0.1 g,
0.752 mmol) in toluene (10 m-) cooled to -78 C under
Aaniybiie whS-baerae-g-paridiaecarpaidetyge (1.5 a1 16 Q64| amiobn1.it imethylethyl

rﬁe%)}l’%g%mélt&- %RB@P' ?1 fb’?‘)p&“ S@G?’ﬂ_h‘?nrﬁ@l?‘:tthﬂ]enb Ilﬁéﬁéa'i:@@ne)

en al l owe war m t roo erature

dipabadivrg(®d (0.1429, 00 64mn‘ml)~ )(a@tnhosz(mmscﬁ%i rarpoliiand cesium
carbonate (3.678 g, 11.289 mmol) in dioxane (35 mL) was heated at 110°C overnight
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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whednsmer2anat er and Et QAc.

were added and mi xture was stirred for 1.5 h then
concentrated in vacuo. The 15 residue was partitioned
The aqueous | ayer WaBCT/EP2007/056342
extracted wth EtOAc and ke conbined organic |ayers
were dried and concentrated to give the title
conpound (0.067g). 8H (CDClI 3, 400MHz) 9.78 (1H, s),
8.52 (1H, d), 7.92 (1H, dd), 6.45 (1 H, d), 5.38 (1
Dasctiption 853. 04 (3H, d). MS (ES): M# 137.1. 20

[ ot i on - 1- D t hy i N
o RFURRL R S S Vand o sibismetioxyimethyil-v
methy)i ppyridinamine (P8%Y | at e (DI96) H3C33*0Y0 CH3 /N ~CH3
N~NNH | CH3 The title conpound s prepared from

6- (et hyl ami no) - 3- pyri di necar bal dehyde 25 (D95) and

1, 1-di net hyl et lope N H,C N

(2S) - 2- net hyl - 1- pr&%i negar b8xy| te||lusing a net hod
simlar to that de @d for D31 ription D81A.
8H (CDCI 3, 400MHz) 7.97¢(1H, d), 7.44 L1 H dd), 6.38
(1 H d), 4.51 (1 H m, '4.17 (1 H, br.sy, 3.79 (1 H,
Td)a, solutiah of 1, 1klim¥thyl2hyBEEoRMA-3-fyadiniinebyicabaddi: (DB2) (0.977

otk F3h b Bl L bt Tk 153 e
wap stifked! &t (ddhh tesperaturGof 2, The) solvdint (WaSterowviidinZ/acuo and the
r%él\@%nlﬁ faggns.ip iﬂ omémlelr?oq %lngrel_utég rt‘hrf»%# )an %?r(%/ 0e 8') ccﬁumn with

ntethmioh dheh 12M MYHz 3 pyisthahol escutioani tTHe an{mhdhical NGEction was

oYt S8k PR R AE b g BB s o

the. StharobdmpoundEMFhié Irdatetial) wae aisde directlysih tROHexf etepaMS (ES™):

aghie oienMFureedels B f IR IAGITHOROERS B iEF qeetetneos
(MHsy)) 181ng thick dark precipitate was filtered off. The
filtrate was extracted with EtOAc (x3) and the

conbi ned extracts were dried and concentrated to give
Dasciiptiony® | ow solid (0.115 g). The filter cake was

BB | o (pd 2 R VER ey RS Byyetn-+-

piperazinédarbaxylafe (D88)e filter cake 15 was washed with 2M
NH3 in MeOH (200 m-)H$ ch was concentrated to give a

dark green solid (04§ OThese 3 batches of solids
were purified by columl c ronmt ography using 0-100%
Et OAc/ hexane as the elu ‘ gfve the title conpound
as a white solid (total 'ell:g. 0.213 g). 6H (CDO 3,
400MHz) 8.28 (1 H, s), 6.86 (1 H s), 4.87 (2H,
br.s), 2.40 (3H, s). M5 (ES/ | 134.1. 20

Descri ption 98
X NH

&H,
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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N- (5- Cyano-4-net hyl -2-pyridinyl)-2,2,2-trifl uoroacetam
ide (D98) NC N H3C HN CF3 To a solution of

WG 2@miomo29 - net hyl - 3- pyri di necarbonitril e (D97)PCODERDB7/056342
g, 1.6 mol) 25 and 2,6-1g8tidine (0.37 n., 3.2 mmol)
in DCM (20 nL) cooled to OC under argon was added
trifluoroacetic anhydride (0.22 nL, 1.6mmol) as a
solution in DCM The reaction mxture was stirred for
chrontatoggaptyu aElufiomawith n@-100%r EdOAt/petpalearnuether Thave the title

cHR RO PP RlBeio] TLRESof By rlo 2BV TR ar, b 723

(1H). B 26.88 X1 Medd), 4dde€dH, By, 3.60.¢2H,ad), 338 ($H| dY, Sch5at1H; @RrB.12

te r 4h t.h Ljuted,with,10% citrl
it BB 4 Gl macedn U i celh (el ceht [dgjop. 145
(St ) VB SH, ). tS (ES)nmH"@eii@d and concentrated to give
the crude product which was purified by colum
chromat ogr aphy. Elution wth 0-100% WO 2008/ 000729
Desariptiaa087/ 056342 90 Et QAc/ hexane gave the title

"S0RAAERR” (151 Rl 2R b By gt -
pmeraﬂn&?arbakyla&)(mnescrl ption 99 5

6- Ami no- 4- et hyl - 3- pyrd di necar bal dehyde (D99) OHC

H3C / NH2 A sol uti on,

N- ( 5- cyano- 4- net hyl - %r\ﬁ n%(l )-2,2,2-trifluoroacetam
ide (D98) (0.050 g, O " in fornic acid (1.35
m) was diluted with watgr (0.48 ni) and

ni ckel /alum niumalloy (0.M22 g) was added. The
reacti on m xture was heat es 10 refl ux under argon
for 2h then filtered while @ hot, washing wth
further formc acid (3 x 5 ™ “nfihe filtrate and

vvashl ngs were concentrated, dil u}lgd with toluene (5
and re-concentrated to gi'Ve thR®% crude title

Rl 9 oSBT o -
p@mrﬁpasrbﬁm)(m) q0. 3)0(@, H, mm%)l) iB.&¢ 1,2 [BCES(ﬁ!‘T‘IL@ vk added
sl 3 S @lbrebd Y0 18 HL 1 TSl el gbie Mo mi. 1
mrBE) and BoBumniiacetaytretohydrice- (9y31809,ny5 MRy Firitr 11e2 DPE (5
%pﬁﬁgéé%?%%g g?é\ék?om.e )Q{i)ggrééogfa@gﬁ’ﬁeoo unde? a%ggn at room
tebrpematoe- Abrnreﬁ Hholurs3 - $atariatiidn élablﬂ@a: démpjewdsDadded @n@5eaction
iyt S opndr {0 PR KRl mver wap ey xtpcteg wity DO
(6®)ycnd  thiedconstwokdu arganic( hyasowqr)ebdmmmhzswe) @bd 206¢centrated in

V‘gc ssgﬁg?élr%dné g’failet"%r Qg?gﬁﬁ{? JT!J?TB&@H a enb%%h?t’ lg'lngtw'th 0-

1006 rethezipptrolatmrether do give |ttgmtle csaipound €1266y) c8)U(€ DI DIEVIHZ)
708%28L Yy, W5 BRSS! AN A% 4 H AHRS, 3.61 (1H, sp), 3.49 (1H, 5),
3.42 (2H, m), 3.28 (1H, d), 3.08 (1H, td), 2.75 (1H, d), 2.59 (1H, d), 1.95 (1H, dd)
1.94 (1H, m), 1.45 (9H, s), 1.20 (9H, m). MS (AP*): 370.3 (MNa*), 248.3, no
molecular ion (MH*) observed.
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25 stirred for 24h. The reaction m xture was extracted
with DCM (3xl OnL) and the organics were dried and

w@oensenireat ed to give the crude title conpoundP@EER2V07/056342

oil (0.067 g) which was uged in the next step w thout
further purification. Ms (ES): M+ 321.3, MNa+ 343. 3.
WO 2008/ 000729 PCT/ EP2007/ 056342 91 Description 101
1, 1- D et hyl et hyl

gesg)lgﬂe hyl - 4-{[ 4- met hyl - 6- (et hyl ami no) - 3-

thyl}-1- j Y
181l kefelr o’ g SEARETRAARROI T Ramethin 2 Héehin-1-
pipetrazinecerhykylatey(D88)
(2S)-4-[(6-anm no-4-net 3- pyridinyl) et hyl]-2-net hyl
-1 - piperazinecar bﬂz@%@y@DlOO) (0.067 g, 0.21 mmol)
in dry MeOH (4 nL) under argon at nosphere was
added par af or mal dehyde , 0.63 mml) and sodi um
met hoxi de (0.057 g, 1. OO ). The mixture was stirred
at 50C overni ght then sodium borohydride (0.024 g,
0. 63 mmol ) was added and tkges~eaction stirred at 50C
10 for 24 h. The reaction rri e was concentrated in
vacuo. The residue was parti pd bet ween DCM and
saturated aqueous NaHCO3 and sti rh;ed for 0.5 h. The
aqueous phase was extracted with D€MW (3x5nL) and the

PRSI S5 o0 S oo

(D) h(00BAL0Y, Vi OHNBXON] gauetaldlabyder u0e085 t k., c dnpownmad), asodium

ORGP g3 i, S0 S GamBR ), B ¥

V\(é%ccﬂnblﬁm;mrdrmeaCEQ% mL) and stirred under Ar at room temperature for

oD SR NGt gt S R B e Slyrgror @

furthe? 2rholry, The Eqoesu Eyen was dber aaxﬂaaed gyithl DEBA 1fxB)| and the

?’“?'Pg@% tc IB 9 Wepe‘(e%e%‘ n@aﬂ'&gg) aQ'ld c%ﬁcél frat df,)d l‘g?qu The crude

meteriag f Iwa;s OlWﬂflnd ghy. Gdtemn ea:twamatomghwr eluuag with 0 100%

oGRS % Sy AR 2990 e, By

(2Hyrd) FB256 (RH, idtl), elatei @A, bm 309&1}@0@7291 PE,/UERR B304 Q568 3.29

R S RO 0 1.9 gm0, 155
(1H,pe), dz4n@thushoix3d i t), DIDISBHIBCMS CESY): 28482/ id) MidBcular 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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N Cl aN02 5 A m xture of crude
1- (brononet hyl ) -2-chl oro-4-nitrobenzene (D102) (0.391

W@ 2008000729 di net hyl et hyl PCT/EP2007/056342

(2S) - 2- net hyl - 1- pi per azi negar boxyl at e hydrochl ori de
(0.407 g, 1.72 mol) and Hunig's base (0.625 ni,
3.59mmol ) in dry DM (3 m-) was stirred at room
tenperature for 10 m nutes. The reaction m xture was
concentrated to give an orange oil which was

ﬂ'ﬁéﬁ&l% £gpi N DCM and washed with water (x2) and brine,

i ed and concentrat ed to gl ve an orange oil.

,' L ) t tl E VA d y
oo SRR ARG 1 © corpound 22 5
d), 8.12 (11-1, dd¥S % 7% (1H d), 4.24 (1H, br.s),
3.85 (1 H d), 3.6 zﬁ,’s) 3.14 (1 H, td), 2.76 (1

H m, 2.59 (1 H, IT)QH{E ¢l H dd), 2.18 (1 H m,

1.47 (9H, s), 1.28 (3H, . M5 (ES): M+ 370/372, 15
Description 104 1,1-D yl et hyl

(2S)-4-[ (4-am no-2-chl onophenyl ) et hyl ] - 2- net hyl - 1-
pi per azi necar boxyl at e ( DIp H3cl ' oYo CHSCNXCHS N
Cl aNH2 20 A m xture of 1} ' G‘H?

(28) 4-1(2- chloro4n|tropheny)msh 2- et hyl -

A+ PBRRfR anfine ¢ o0 t“Mé"%O3@2é%%?fﬂ%}?ﬁg@ﬁﬁq%-ﬁ-methw-1-

ptpatazir;esarb(:ﬁyléta4([gg) (M30/egH 1( nmdl),) (metsylbyyacasioetiyed 089),

S0 RSl B 051716 1 B SnE ey (¢ Tog - 12

nwaa) MONRDTE §150hL) wagistired undéroArr dtassmotiempelaturb favasd hours.

sEhaRt KEC G GO ues Biiest BT Bercki B R e Gt S gurther 1

hBﬁ‘rT fl' EE’ZéKQ:'ﬁbIﬁ)Eﬁ)&dré wésa‘unmrcxmnteummbcn (95 Vm_)tdnd waterdeo mL)

q .
TP R A 6 T Bl DEN (RIS LR Rpained organic
layerspeered deed z@NagSIQwrahésnmnoethrate(d)lrﬂgécL@) Thlel-br(ljd‘é)(ﬁlaa'ienal was
7,19 1-1 6. '

pﬂnf%gg/l_%gl I(—:IOIU"Wr é%?ma%btﬂ?ﬁ( a e|§t| wdtg }_?5%%‘% IEL)O’Acg)_eI{gleum
efrieHto giye thd.tdg cbr?abburtd:loo 31BgmH (amc:3mowmz¢o.1a (CH, ¢, 615P,(2H,

o0 By St s o Bl b 5od

31081118, nat Rykeati Ay d), 2.58 (1H, d), 2.06 (1H, m), 1.94 (1H, m), 1.45 (9H, s),

1L QoM @é'rﬁégﬁé L RATER e RKLast b} -2 et

IN:~CH3 N C NH

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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wa@ kiostoapkenyl ) met hyl ] - 2- net hyl

CH3 The title conpound was prepared from1, 1
-di mret hyl et hyl (2S)-4-[(4-am no- 2-

- 1- pi per azi necar POREPBNB056342
(D104) using a nethod simghar to that described for

D3 in Description 3A although the reaction was heated

at 15 50C overnight prior to, and for 24h after

addi ti on of sodi um borohydride.(3eq.). M5 (ES): M
(B&U /g3 ShichDeras ruspd i rihel G@xtlL step Diittewuh yurthten plurification. 84 (CDCls,

4peihiz o 48 0H, 5 78 00’7 YT ] b,  SSTHEMY. L BTSNy &

pyridi nyl } met hyl ) - 2- net hyl - 1- pi per azi necar boxyl at e

B 0O-f 0O CH3 /N~CH3 Nrj~-NO NH"N C3 C
D. P2 et hyl et hyl
1(12m)nelhyletﬁyy (4-forfnyB3{methplphanyljmoithyiqaybardatey(DPakEt hyl } -
1- piperazi necar box%léate (D96) (0.150 g, 0.469 nmol)
and triethylam ne ( aﬁ) P8/ 000729

PCT/ EP2007/ 056342 94 in DCM (7 m -) under
argon was added 6- ci¥%r o= 3- fyri%i b&dar bonyl  chlori de
(0.099 g, 0.562 mmol ). The ff'xture was stirred at room

ThE The cBhHA Bhs pieBardd 1ol Bridk 4hEhotd ndulfeh Alfenvae 0e1)

and gildimethgethylu dreetinylczabarhateh (RE8) wasing uar | rhetbdd bsimdar domthat

ops RS B HR RSctnot i o el apPRECPRROTHT 179 11 o
738 ((9D6)37.19 0TV )3.81 @B, 6, D-66, (38) s), 8.4099K1)- 1, d),

7.70 (11-1, dd), 7.57 (1 H, dd), 7.23 (1 H d), 6.86
(1 H d), 420 (1 H br.s), 3.82 (1 H d), 3.58 (3H,

SE"@ 931 H, d), 3.37 (1 H d), 3.08 (1 H, td), 2.70
1 2.1 H dd), 2.04 (1H,
2; etFIX'“ﬂ'@“f@’M‘a'%'&?)bf?‘ig‘h?EY—fe @39.("}1\/5 (Esg: M—|+460/( 462 10
Description 107 1, 1-Di et et hyl
(2S5)-4-(f4-f1' (6-chloro- 2i nyl ) carbonyl | (et hyl ) a

m nol phenyl | H,C NH
nmet hyl ) - 2- net hyl - 1- pi per azi neca{r,.boxyl ate (D107)
H3C300 CH3 /NTCH3 NO / NN O CH3 | / 15 Step

Ta:1, Beimethyistid Wfarrdyllft}amtﬂymhphyl)meibylchrb@ﬂ&é&DgZ) (D.6712 g, 2.47

PR PR BTG oo g et S abg Wik digRd e mL

dropavisiel The mmiktuteuwas stireedsfor 015etd theen coaf:danivetéd)r'l' h8 rbsitieewas re-
diSHG&" itnrljaélﬁ%nh Wal@ Eha the Sqdjeoﬁg' ? F Wwad Basified with NaOH solution.
The DCM layer was separated, dried (Na,SO,4) 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. 84 (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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di oxane (15 m -) and re-concentrated to give
6- chl or o- 2- pyri di necarbonyl chloride as a pale yellow

waelosgoorke ch was used directly in step 2. 20 SPEPER2007/056342

The acid chloride fromstegsl was di ssolved in DCM (15
m-) and added to a mxture of 1,1-dinethylethyl

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

pi per azi necar boxylate (D3) (0.500 g, 1.57 nmol) and
Theiresithyd was md(s@ol@éiﬂlanIQAZl\ﬂMer ambthp argardXCMyéd asrisgparated,

oBo8 NGESO) R KLU i A, Bl 0T SRR o

ciesategyaptive eluayleMlm%cipeﬁo@ﬁmﬂdemgweemertmeembn1p@und as a

i c i pHrd £ by,.C
o Sl B0 5- REBGb Moot T TR et endfipafat Th. o
Syli%e(l Hebor. 4) 299 (3H, @).ans s MHIs1342. yel | ow oi |l /sol i d

(0.658 g). 8H (CDClI 3, 400MHz) 7.56 (1 H m, 7.46 (1

H m, 7.17 (2H, ™, 6.99 (2H, m), 4.16 (1 H br.s),
Desedptidn 85 d), 3.50 (3H, s), 3.46 (1 H d), 3.32 (1 H,

oifletiialhe) Spigriesldit 85 2°05' (101 . 1. o7

(1 H m, 1.46 (9H, s), OHCJ\@NLHBH d). M5 (ES):
MH+459/ 461. Description 108 5 1- D net hyl et hyl
(2S)-4-({4-[[(6-Dbrono- 3-pynry ) car bonyl ] (et hyl ) ami
no] phenyl } et hyl) - 2- net hyl - | perazi necarboxyl ate
(D108) H3C3O- 0 CH3 / NXCH3 NO 1 1:::~N1 N CH3 Br

To®B- &nétyﬁammbéwndlnembﬁrﬂnléqmay (@1 o/ 017632nmn10)) ianeluene (10

oS LR SRR el 505 RS wdufin

tcmaehneo ﬂrh23nrp9h) dtbpmmeaﬂ'b@rgdchm aas dtlrféd 648 ard thén @lidWed to

O TR T W S R,

W@Qﬁ)addedmhbﬁyhlxwre{ [wés ( stietedyfoarti.5 t) {hea rk;dnl:amtahqd }m Yapudd GT he

SR 508 T b

with EtOAC encpthealombmwlz@gamcc byerswere deedaf@cagentratbdto giee the

ol res 1 ive, t
o b6l B0 A RED. HRHe) &7 B RN B B g
dae 6454 tlid ed), 5838 (1H,Hoe.shi3xa4u3e], 4% IMS E8)f MH" 43N 1at room
tenperature. The m xture was filtered to renove the
resins which were then washed with further DCM The
Des¢riptigne96vas concentrated to give the crude product

L rifi I chr t ogr . Elutio
1D RRRBAC) | BRI G arEh SR E sragmimathyiy-1-
pt;jeramenanhmcylﬂtee(@%) V\,hi te solid 20 (1.43g). 8H (CDCl 3,
400MHz) 8.18 (1 H, 751(1H dd), 7.32 (1 H, d),
7.25 (2H, d), 6986 04.18 (1 H, br. s) 3.80 (1
H d), 3.49 (3H, s), Q;Dgf:‘LH d), 3.34 (1 H d),
3.08 (11-1, td), 269( 3.2.49 (1H, d), 2.11

(11-1, dd), 1.98 (1 H, 46 (9H, s), 1.20 (3H,
d). M5 (ES): M+ 503/ 505 5 Tabul ated conpounds D109
- D110 were prepared using gds simlar to those
|
Z o
CH,

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

described in Description 15 using the appropriate
aniline. precursor and appropriate carboxylic acid.

wOB0R00B2H00729 PCT/ EP2007/ 056342 96 + M O PCT/EP2007/056342

to0OcLOO 00 *"=m” 3w z 3 z 3 N-0OOc OO9-
O VOO coO .~ OOLcoN NONNOONNOEW
a3ENa3 mccoc m- - Eo(~1 Eoaa) E (nw
tom O(Cc Voto O_ " OO0 OO CL mO0) (D
dy, 3265 1Hg djp 3079 1HIA),(2:02\(3H, N), 274 @H, M)n2.67 MK/ m))2.0&/ (119, dd),

1Ne N X35 Brs)t 1120408, &, MR MM 393 NG, Y5 5 o FoRdutar

ion (MH") observed.

Description 97
6-Amino-4-methyl-3-pyridinecarbonitrile (D97)
NC
N

I
H,C 2 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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Cl4 M(Dco zc: NCLCLOCCNOENO®G6 OEN
~~pp OU C_ NCLNO 16 E Qa dd LLOLL OI d
WQ 20808729 Z-O Z-UL\ O~~ -:0vy z Z-: Po)-\PCHEP2007/456342

vOoO4-6: SO clL (0(0O 0 00 ~~» QL CV) a0Oc 0
o NvO(OHmo~™" 1L to WO 2008/ 000729

PCT/ EP2007/ 056342 97 Tabul ated conpounds D111 - D117
were prepared using nethods simlar to those

EteAchexand gaveDdecCtitieoicompodrtd @asi angvhiteesalidp (00299 g).esy (CDCls,

480UHL S 68T B 205 A IHABPE IR ALS, 2.62 (3H, 5).

Description 99
6-Amino-4-methyl-3-pyridinecarbaldehyde (D99)

OHC | W

H,C Z 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.



10

15

20

25

WO208H0829 D Q

WO 2008/ 000729 PCT/ EP2007/ 056342 98
-CYy UYyuy CcococoocCcuU o0o0=0

E E con a 3 PBrE/EPIB0D056342
o]

car boxylic acid.
+ 11f M 2 to CO
L

0 N E
EUU OpCOCDtoQ oMPMioco: ELoOof 4 04 .. U
OOUOOC O L LONL~OLQLO~ dLEWLE
-- la) 0) co E 5 E=aE OO O" O ECLCUO
CCSLNEfOa EOEcv'" wWEcv.r Ei Od. O.L E
Descriptionf® CUa) X -5~ EO0 vLL(OL-C N)ECD>1
1@0@&@%&@ 8’3)-9-%[9%-4%&8&19)‘-6-(%%%%n&:) #5-©

pyridinyllmethyl}-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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1,1-Dimethylethyl (2S)-4-[(2-chloro-4-nitrophenyl)methyl]-2-methyl-1-
piperazinecarboxylate (D103)

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

H3
H,C o\fo
N
N
2

temperature and atmospheric pressure for 3h. The catalyst was removed by filtration
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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eﬁ?lné‘ W(Rh FO-&O‘% EtO(Rc/ggeEr)\ta%eSQav% the title compound as a colourless oil
(0.125 g). &4 (CDCl3, 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

5 (1H, m), 2.19 (1H, dd), 2.03 (1H, m), 1.45 (9H, s), 1.22 (3H, d). MS (ES): MH’
340/342.

Description 105
1,1-Dimethylethyl (2S)-4-{[2-chloro-4-(methylamino)phenyl]lmethyl}-2-methyl-1-
10 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

15  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-
20  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.
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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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pipetazifkcdrboxylate (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
concentrated in vacuo to give 4-{[4-(trifluoromethyl)phenyl]carbonyl}benzoyl chioride
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
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
(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)
H

R PHe]

~°
CH, Nj,CH3
N

& ’]‘ | N F
CH, a



10

15

20

25

30

z z/ z LOZUUz-U N_O-0 ~z2zO0O0V-z 2z =

Qg -~ OUU " xSUS L. 0o EVti NmQLpp M
w@20d8/0007¢9 co r (0 p p WO 2008/ 000729 PCT/ EP20RCT/@BB8ZAE56342

110 04 co CY) WU W) U

1@O0- QO- QO a) U4 1-
UG 0O0caaOco0CoQ LUO) LOL O " O r ©
Oad) OalU ONfOVNOa3Vy NfOVNacc c ca
C7EC OC) (DE Opa EO Ea E V>UpUw
Ts. i 1-dimethylethyl  (2S)-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) 0

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
LCL
CHs Z ’\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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1, 1- Di net hyl et hyl

(2S)-2-nmet hyl -4-{f4-(nmet hyl {14-(2-pyridi nvl) phenyl | car

bonyl} ami no) phenvl | et hyl }- 1- pi per azi necar boxyl at e

(t6ipHe3g)phbisitine) pMladiueHBOY (@63 g,N0.009/miMdol) and sodium carbonate
(0.0762 g, 0.719 mmol) in a DME/water (4 mL, 1:1) was heated at 140°C in a

microwave for 10 minutes. The reaction mixture was diluted with DCM/water and the
aqueous layer was further extracted with DCM (x3). The combined organics were

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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HOCH3 \ O. / 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, m, 1.55 (br.3),Y0.9
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 @mwrﬂfnymrizelcsamid ©.0624 @9 D.39B3. miBI) il DMFES) mL)Mivkis added N-

gl R farRodimiss  eRn Q3% % (£ (TO - 94T TR -
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(r(nﬁ‘ﬁ)'la#w(cl)rdhdn@lﬂrﬁewm—1fdlmazupmeambxwmq](%) (100 mg, 0.313 mmol),
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Des@rption 18f. m, 1.05 (3H, d). M5 (ES): M# 435.3. This

whol e was di ssolved in DCM and treated with 1 MHCl in
Et20 (0.873 m-) to give

BH, d), NH not




the hydrochloride salt of the title conmpound as a pale
creamsolid (0.345 g). M5 (ES): 30 M+ 435.2. WD
WwWQee8/0000¥29 PCT/ EP2007/ 056342 117 Exanpl e 2PCT/EP2007/056342
Al ternative Method (A 113
6- [ (4- Fl uor ophenyl ) oxy] - N-net hyl - N- (4-{[ (3S) - 3- net hyl -
1- piperazinyl]nethyl}phenyl)-3-pyridi necar boxam de
(E2) A solution of 1,1-dinethylethyl
(2S)-4-({4-[({6-[(4-fluorophenyl)oxy]-3- 5
pyri di nyl }car bonyl ) (et hyl ) ami no] phenyl } met hyl ) - 2- et h
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nol) in DCM (150 nL) was cooled in an ice/water bath
and TFA (80 nL) was added drop-w se over 10 m nutes.
The reaction mxture was stirred at roomtenperature
overni ght then concentrated to a yellow gum The gum
was dissolved in MeOH (100 nlL) and | oaded onto SCX
resin (I50 g, pre-wasned W {h 10 VEOH). Elutilon with
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driefd in vipeu® at 80-82C ovw%r@ht The powder was
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overpi ght gnd then ground tg9 a powder yielding the
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sol i dE%4 13g) 35 WO 2008/ 000729 PC}I;{ EP2007/ 056342

e 2B: MBthod 1

6-[(4- 1 uorophenyl?oxy] N- net hyl - N-(°4 {[(39)-[3- et hyl -
1- p per azj nyl ] net hyl } phenyll) - 3- pyri di necar baxam de
fumarate (E2B) A solution of E2 free base (57.5 ng) in
met hyl iso-butyl ketone (0.5 nL) was added to 5
fumaric acid (13.4ng). Further nethyl iso-butyl ketone
(0.5 nL) was added and the
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The resulting
a spatula and a snal

sanpl e was placed on a shakar bl ock and tenperature

cycled (0-40Cin 1 h bl ocks)

over the weekend. To the

resulting yellow gumin a col ourl ess solution was
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cond

title conpeudid was obtai ned as white,

slurry was added further 1,4- dioxane (1.5

e vessel were scratched and the

[ enperature cycl ed as before.

rry was filtered and the filter

0 over -90 mnutes to give a white

d at 40C under vacuum After 20h

mai nly

377.2 ng). Thermal analysis 35

[ the product was obtained using a
serial nunber 1000-0126. The

Nto an al um nium pan, a pan |lid WO

D7/ 056342 119 pl aced on top and

put seal ing the pan. The

icted using a heating rate of 10C

Vel'T onset 14

(XRPD) The XRPD data

C. X-Ray Powder Diffraction
were acquired on a PANal ytica

X Pert Prgﬁgomder diffractoneter, 5 nodel PWB040/ 60,
serjal nu r DY1850| usi ng an XCel erator detector. The
acgui sition conditiohs were: radiation: Cu Ka,
generator tension: 40 kV, generator current: 45 mA,
start angle: 2.029, end angle: 40.02 8, step size:
0.0167 2 8, tine per step: 31.75 seconds. The sanple
was prepared by nmounting a few mlligrans of sanple
on a Si wafer (zero background) plates, resulting in a
thin | ayer of powder. 10 Characteristic XRPD angl es

and d-spacings are recorded in the table bel ow.
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Peak positions were neasured using H ghscore software.
Characteristic d-spacing / XRPD peak positions 20/0

wd 2608080729 8.9 10.0 9.8 9.0 12.2 7.3 13.0 O6PEI/ER2D0B056342

6.1 16.0 5.6 16.7 5.3 1ns7 5.0 18.9 4.7 20.2 4.4

21142 §2140 23.5 3.8 24.1 3.7 25.2 3.5 26.3
3 15 Exanple 2B: Method 3

15I=D(n4etﬁyluﬂmphe(lzsb )zcmethEm J!FtHh)dthW{[@‘(?»-{rﬁétﬁﬁ)-'l 3,4r®tdaydzol-5-
en

vhatdndiEaarsiizmineipbebimeiy b pRsnaa o0 et (M1

and fumaric aci ¢uc53.9 ng) in EtOAc (2rrL) 20 was
stirred at roomt éf’ature After 5 mnutes, a mlky
gel ati nous precipi¢ &farted to form so further
Et OAc (2 nL) was added]Jtogether with seed crystals of

the previously obtaithed fumarate salt from Met hod 2.
After 1 h, the precip bgcame WO 2008/ 000729

PCT/ EP2007/ 056342 120 k and gel ati nous so
further EtOAc (2m) and Seéd ¢ tals were added. The
M xture was stirred at roorfe %Hfor 0.5h, then
warmed to 40C for 0.5h. Further EbQfic (5 nL) was
added and stirring was continued at 40C for 10 m nutes

Tohen at.1g0w@Ethyethph. Th@Si2teethd-dntids(reetbylaminogrrengimethyl}-1-
- MEt £ -N-
g APyl S O TR i

cvﬁ@hmlcampﬂméeoo@smsem 2% i &l uhaerrrmczj{@n t amol),  1-

b
h?%ﬂgi%eﬂ%otﬁ%li{gg@& R4 agfu\lcgcm e mLY I eI R drired
f@- BQ mimutgs rangheh3- Mmedv 1 -2M-exadiazpl-aybengpicaaid 0,964 g, 0.313
rr?mol), DCM (2 mL) and DMF (6 mL) were added. The reaction mixture was stirred

for 22 h at room temperature. PS-trisamine resin (0.179 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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pi perazi nyl ] met hyl } phenyl ) - 3-pyri di necar boxam de
fumarate (E2B) A partial suspension/solution of finely

w@e@anoa7tumari c acid (267 ng) in EtOAc (10 nlpCTVEB2007/056342

stirred and heated at 60C. 1i6hi s was added portion-w se
to a solution of E2 free base (0.9997 g) in EtOAc
(20m ) heated at 70C. Any initial turbidity/gum

rapidly 15 di sappeared but as addition continued the
bggified toopHH4 atb dosteandratedyNa@ir siothitiort themiextradéd with ttHeM which

g . . . _
B el =80, SR EhaBbted 35 VRIEHHE LoBBodid "8l o yellow of
(@09 gy y 5 (GRTIA 400N zp BRI (DH d), §. 78 @i, ed), 767 @Hym), 7.54 (1H,

Pt f f nC ,ACI SING ti,o

n ued ‘ovér \w3h:” act'i’o ture TR Pen
At R 7p ol LBy, B R SST L 9P g
283 (B6ICnf)p2.66 (2 dheroeqnH, tut.62 Ik, a), dvsdy (bals), @3t .od), NH
cogl ta.r ) e 20 overnight with stirring.
G bsehidd ARTE SE A B by filtration, washed with
Et OAc, dried wunder argon then further dried at 60C,

nder vacuu ver. ni to,qive.th I, t .
THR G G o EREME Bt 450 4 iy ERPH B mL) 10
ghle thlelhydréclBidride?sait af)the tiffe dompdlind af) an Gff-Whité 2blid (0092 g). MS
% 0 +)g‘9 d), 6.78 (1 H d), 6.68 (2H, s), 3.56 (2H,
(B M 819831 S), 3.30 (2H + MeOH, ), 3.11(1 H, ),
2.89 (2H, m, 2.32 (1 H nm, 2.10 (1 H 25 dd), 1.25

H .d) (NH not observed). Thermal Analysis The DSC

ram of the product was obtained using a TA
64 Bocap lemyljokylrN-metbyli N 4-({(38) 3-meil3PA- 0264. The

. [ j ni_ni. n, a pan lid

PR v BBl s SR fReARad A Sehing ¢ ne
pan. The experimentl was 30 conducted using a heating
rate of 10C mn"'f[ It onset 153C. X-Ray Powder
Diffraction (XRPDNXRPD data for Exanple 2B: Method 4
were acquired on alPANal ytical X Pert MPD powder

di ffractoneter, node 0/ 60, serial nunber DY667

usi ng an XCel er at or ~yThezacali sition
conditions were: radiati@p: |Cu/ Kaer ator 35

tension: 40 kV, generator curfen®: %5 mA start angle:

A angl e: 40.02 6, stepcSiZei .l a
1tzli Irgre%%gg&gwep: 48. 26 seconds. T@ég’?g;(ﬁpﬁ(@ @g@?orgg%%gyléo&(yw
pydimt)catbosylioetpdamovipiray ety s 2aethyl-d {pipasazineaagpaxylate

(B2 31§ G5T oo R B piled 7 028 P04 it o 1o a0

ates, resulting in '
agdedieThe chlutior wae isyred fokRFDNAhen the salvent wagdeimayed ér w@cuo.

TﬁnggagSﬁﬁ:ﬁi V\}ag.tggﬁu)_lllt:;gﬁ'lsﬁ\ep\%hel"‘ér}cf ﬁglr%gptﬂéiu UrsER'(§0 g) golumn

Tedsured usin core so aracteri st _
with Qb bHa in metharpisoidian. The spkientiwassrepeved tagige g.ogloudess oil

which w&g'parif?edzby chm%n6ci§om$@gpapﬁy.7 Elution with a 0-5% (2M NHs 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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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

wQ@2008/0d0709 22.9 3.9 25.2 3.5 25.6 3.5 EXanpP€I/EB007/056342

Met hod 5 117

6- [ (4- Fl uorophenyl ) oxy] - N-nmet hyl - N- (4-{[ (3S) - 3- net hyl -
1- 10 piperazinyl ] nethyl}phenyl)-3-pyridi necar boxamn de
fumarate (E2B) A suspension of finely ground fumaric

Exaimple 23Alerngtivé Meffta@A) (500 ) was stirred and

o2y ing g A netBR AL R B °C) P Py e

neraalnhld!aeﬂtyl}pheﬂﬂm pyfidinecatbokatide (EF) t he fumaric

SO A T e G G SRV S
pygqm;(l}o;aéqoaylé(mettlwi)agur@]p’neni'lb'detlaylﬁmrmthyld plperamdmbmdylaté
Elﬁg% (ﬁe &Oﬁﬁ?ﬁ rﬁ@glﬁ"@%@dm Pur A v?asrceo%\‘gdt ih"5 J:%WQ elr%ath and
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serv
overnight at 60°C in vacuo. 26.4g of this material was dissolved in DCM (175 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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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
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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
15.4 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
229 3.9
252 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

o=z

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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This whole was dissolved in DCM and treated with 1M HCI 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.



o
-+
[ae]
g s
©
m/ m O > >
o m odZ2
(&) LL
m wo o
5342
2 s o>C
N”nﬁM_M_tplmp
Z= o &
—1
0 c =0 4
N-—"r0: ©
= W Qo fudest apiwexoqgJessulpliAd z\ _ fm
o~ bo ydesBojewolyd uwnjoo X
Y80~ L'6LY -¢-(Kuayd{Ayisw(jAuizesadid- | -Uyrow-¢ 21d 63
w052 3 o UNM L3 0} poylew Jejuig ©
B0 Z 1o (se)}Hp)-N-Kyew-N-(Ausydoiony-)-9
o = > o 4) o
550542
SSw3
N 1‘9.mv
D.mwnu:_ /-
| x
- 0O _ _Jd« apiwexoqJedsaulpuAd
Nw o Xdd
c o = -g-(Kuayd{Ayjow(Auizeiadid
o= S < ~ O zeey 13 O} poyisw Jejluig 19a ¥3
o W A -L-Kuew-g-(se)l}
NMm>S © |._CO .
~ oo Do -p)-N-iAuyiewip-z‘N~(Ausydosony-p)-9
[eoNe) — @© l
o £ 0o
om_w I~ =
-~ Z + £ £
% c D.O ~d s = A :9jeIpauLIdUl
Y ‘0
% ™ QL " Wo I~ +HW jJusWWOD POYIo N swepN ainyonuis s0g wouy N
OoO&_ O ) ajdwex3
m 0e- L2 pasedaid
T SWo ' >Z
o %) |
g> o®
— -
E_gWZ Wm
=

€£0294d



N N

rl

0 WO

0 &P. Z-U Z-U Z-0

CO4 LL LL bQO 0 3.r

ctl

0O C www co co

N 00O MML) (O fl-
WQOOSHODAY 29 PCT/ EP2007/ 056342 129 M M CY) BCT/EE2007/856342

000000

3Q3ccoM(UCUCLY WCpsWO WL p)

.C22 EEUEEU( (0o Eco E

(Ucoco (UNL alL.

L E

X L C

1+ o
= "N A

ca)
L= \J\ll

1

1.

-C --

€6lY

X 1

yg 'z~ Jo aw uopoea.

YIM 1.3 0} poyjew Jejwis

aplwexoqJeosaulpuid

-g-(IKkusyd{ikuewiuizesedid- | -Kulew-g
(se)l}-v)-N-1Ayew-z-(jAuaydoiony-)-9

0ca

83

~1

11 E1

1

a cu 5+

€8ly

13 0} poylewW Jejiwis

apiwexoqJesjfuaydiq
-p-(IAusyd{Ayiew(iAuizesadid-|

-lAylsw-g-(SE)l}-v)-N-IAudw-N-0ioNn|)-

6id

/3

4 1 13)

1) (1)1
UU\\J\J L A
"a >% O |co O >,

EE

13 0} poyow Jejiuig

apiwexoqiessuiplAd-g-(JAuoydiow
-$)-9-(JAusyd{AyrpwfjAuizesadid
-L-Ayaw-g~(se)l}-v)-N-Anew-N

8Ld

93

NLIEQE MEUEV
o
<

a)

€£02949d



oV

WW co
ti

((lWw v d
PENEP10)7/056342
w
N

CaLME d
9
Z
Cy
r

C
C_
U

00729

0
z
z
0

oY)

)
@)
Z
-
I
10
L /@/z HO
apiwexoqJedsauipuadd ]
Aydelibojewolyd uwnjoo Q/:\z
- L L -p-(Kusyd{iAyow(jAuizesadid- | - Ayiow-¢ S /@J €ea L3
) oujng €3 0 poyiaw lejwig
@ «(se)l}-v)-N-iAnew-N-(iKusydoiojyo-y)-L !
c L)
c gl
g 4 .
N HO
d apiwexogq.edsuipuadd /ﬂﬂuu\)/ﬁuuu/d\p
S AydesBojewosyd uwnjod -p-(Auayd{AyyowifjAuizesadid 4
’ £'6EY cca 013
3 UM |3 0} poyjew Jejiuisg -L-Kyew-g-(se)l}-v) !
= -N-uisw-N-lifypew(lAuaydolony-g)]-1 . \m u
3 : HO” N
= )
d
o apiwexogJedssuipuadd /@\Fz ﬂ:o_
. -p-(IAusyd{iAypwijAuizesadid "
" 2'esy 13 0} poyjaiu tejiuig ) tca 63
3 -L-Aulew-g-(SE)}-v)-N
q -Ayisw-N-[IAuoqies(|Auaydolony-¢)l-1 \mzu
] MO N

€€0299d



CO N -
~r Z
co C

)
E o

0 C
D 0.
C C CCrCT/ER2007/056342
AOao0Oa
N'aU LL OPOOU

4
(

C

a

E Eao
s Lo ME CE
7a. CC

it Ca0 yONN Q4 a ~.

+r " ca Cc co ) d)
>+ to

M Eco Z ~+ Ema~

L-
=

LES LMEco O M C L

E'OE Q
> (fl

t

W@ @S /H0002Y

a fl

=
o)
T apiwexoqJesauipuAd
- Aydelbojewolyd uwnjod -e-(lAuayd{Ayrow(jAuizesadid
- AR 4 92d vi3
N U}M 13 0} poyjew Jejiwisg -L-hyew-g-(sell}t-v)
d -N-iApawip-g‘N-(/Ausydolonyip-1'2)-9 \mzu
>t HO N
N
o
| =3 HD
N - apiwexoqJedsuipuid LY | !
N Z6Lb L3 0} poyow Jejwis -¢-(Auayd{iAurowjfuizesadid- | -|Ayiow-¢ S /@J Gea €13
N/ -(S€)l}-p)-N-Kusw-N~(iAusydosony-z)-9 N
& 3 \m u
I HOY N
_ H
T S
C Aydeibojewosyd uwinjod aplwexoqJessulpuAd-g-(JAuipuadid N | IS
= £'80% pue yg'g Jo aLun uonoeal -1)-9-(iAusyd{Ayew(iAuizesadid 8 /@J vza 213
_“_ UM |3 0} poyjaws Jefiwis -L-Ayew-g~(Se)l}-v)-N-IAnew-N N
1o o)
P HO? N
-+ O H
N O

€€02949d



S
%
- L —~i L
OF-e) 0\),amm
20O o® .
. W~ —
humwnv O N =
coogsTZ | © &.
N _ do X O 4
N~O 1 Lig -
o w0rlE>a\E o
oo ) _ HO
o Ewww VJM ~ j
5 o M SW TN —O o Aydeibojewolys uwnjoo apiwezuaq(Auayd{AyipwifjiAuizesadid N
m s=° N 3 ._ Sy~ | oupue yz jo sun uoyoes: -} -Agrew-g-(se)]} : 62a 213
m =8+ SN oZawo yim €3 0} poypew Jewis | -p)-N-iKuisw-N-[Axo(Ausydosony-¢)]-+ N
=205 _ 9 O IOw ¢ \ﬁ u
. HO N
559928 s H
© OD|v CCE
numwmwww/\ﬂ 2~ 0w
— O3 x aplwexogJesaulplAd
= = o wul — Cwﬂm mw/ © Aydeibojewosyd uwnjod -¢-(Kusyd{iAyyawifjAuizesadid
527 52 {O~JO3 | Ui i3 0} poeus e --hipeure-(se)l} 82a 013
SAs_o M S X~ -p)-N-IKuewnp-z'N-(iKusydouony-¢)-9 \ﬁzu
< - —~ .
mw I_I_a @.4 ._tﬂwmw HOT N
63 cow T+ w
3 m ™ mu < M >l \a)D aplwexoqJedssuipuAd
== c o o w NN_./__,mﬂww 5- Aydeibojewoiyd uwnjos -e-(iAuayd{AyyawfjAuizesadd J2a c13
< SQ- 4 + = A oC| um i3 o poyew sepuig -L-huew-g-(se)l}-v)
L
Z m 850 N D <z W H “N-Kurewip-z‘N-(Kusydoionip-'¢)-9 \mzu
W W =0 Lz .\_/. ® e HOT N
SO & o mw S
(\DLGWWAU 0O o0oaa00a
=

€€0294d



o
-+
@
=x$ .ww
AU.M S ~AU o
< MMW : o
Ox © =
mwnvm oo
NAU wmwnunumw o e
3 Zood \ﬁHU\ 2
o w + Th AydeiBojewiosyo uwn|oo apiwezuaq(fusyd{Ayisw[jAuizesadid 3 N
S° o W M &S ey OU pue yg'¢ JO sLuf uojjoes) -b-iurew-g-(se)l} ° /@J zea 023
~ —_— (@] .
Q7__ =s 4 UM g3 0} poyjaw Jejiwis -¥)-N-IAutew-N-[Axo(|Ausydosony-)]- \mzu
4 © HO” N
D Z_W m m ) -
w“umM“N g
N mﬂ Mu o apiwexoqleosauipuid
G._U ﬂ % 3z © Aydesbojewoiys uwn|od -¢-(Ausyd{iAyiowjAuizesadid
o 8B Tw sovr 1eq 613
™mON_ o UM |3 0} poyjaw Jejiwils -L-Kurew-g~(se)l}
sao 3 W s N -)-N-IKujewip-g'N-(iAuaydoueko-y)-9 \mzu
~ENoO N HO” N
1 ~ 4
—_ ZOGG
%500 H apiwexoq esaulpuAd
@) N N _o | . Aydeibojewoyo uwnjoo -¢-(JAuayd{iAyrowifjAuizeladid
a_ _ON @ o govpy oca 813
~ g 3 ) UM 13 0} poyjaw Jejiuwis -L-Ayew-g-(se)l} ,
=odgg@e -b)-N-MAuewip-z'N-(Kusydoueko-g)-g N
Ovmmw W~ fo\ﬁzu
@) m o owo H
Ow @ ON.-oOE
=

£€0294d




> & N _
X D m mw w
XEWO -
LMmZO%Q
wZ._. 11 o .
I = _m/ O apiwexoqsesauipuAd Z ] o
U
40 o N ° Q Yz JO awi} uoioeal -g-IAyyew-N-(1Auaydolony X N
"W o zeey ved ez3
o= > © UNMm 23 0} poyjaw Jejwis -¥)-9-(Kusyd{Aylew(ifuizesadid © /@J
O .—

. . aNF 9 -1-Kutewip-g‘e-(ssHe) )N \mzu/
— n.L ﬂna\) ¥ SNTTVYO'H
| ul X fea) (@M H
1 N &

N < M N w © n:n_u

o Z2 X mw =+ apiwezuaq(jAusyd{iAyjew[Auizesadid N
QANOuW Ug'€ 4o aw uoyoeal

SO __”__ Z Z Wlyey LM £3 0} POLBLL IS -L-Aylew-¢-(s¢)]} \@\o © €eq zz3
W .. — X 4 % > ' T -¥)-N-IKuyew-N-[Axo(Auaydosony-y)]-z 4 N
EECQ;&Wlx_.M HO N
SO0 2O
DAL O
ONS o U_ PO 5 apiwexoqJesauipuAd
=2z N3og -g-Kylewip-z'N-(Kusydoiony

w DI~ gLy Z3 0} poyjauwi Jejwis sia led
* 8= 43S w -¥)-9-(IAusyd{AyewAuizesadid
.5 5|8 -L-Auownp-6'e<(SSHENHv)-N
D & a 1 \/E
— O w NQ ~ m

—%° =0
_.o., N .0 —_—— \ﬁa)P 1

=

€£0299d



CO

k)
N

aplwexoqesaulpluAd

N N
Aydeibojewolyo uwnjoo -¢-(Auayd{Aypw[iAuizeiadid S
A 454 ‘ 0 86d 123
-b-Kuaw-g(se)l}-v)

X
O [2 ~ ~PQU/EPN0T056342

OXFL 3
25 7 Ou Jng Z3 0} poyleW Jejwis N
< .
8 D w1z -N-iuew-n-[ouiwe(Ausydoony-t)]-9 \m u
I N Tz *Ho¥ N
— m —~ N .
o xQ=Z .
— Ll < @/ -
< nw S w.;B Aydeibojewolyd uwnjod apiwezuaq(Ausyd{Aypwl[jfuizesadid 4 o N
= 8 o =@ ey OUu pUB YG'| JO BWI} UOKOEB) -L-Kyraw-g-(se)l} &0 9¢3
~—~ — Y N
00 0o=9% Uum €3 0} poylew JejwiS | -¥)-N-iKuew-N-[Axo(|Ausydoiony-¢)}-¢
DX ©
08° ®o%8 .
Oo°@N | , u_/©/ *H
o1l QPO
L c O U_ o % AydesBojewodyds uwnjod apiwezuaq(Auayd{Aypw[Auizesadid o
- W CONJGh zver Ou pue yg Jo awn uonoeal -L-Ayrew-g-(sg)l} 9ed §e3
WoEo xS m UM g3 0} poyjaw Jejuis -#)-N-IAuew-N-[{Axo(jAusydosony-p)l-¢
o o._xdg40
[&] (@] < .
LWSwo > |«
o R
o ) ° ‘
[&] c N O H
O w o D Rl o Aydesbojewolyd uwn|od apiwezuaq(Ausyd{ifyypwjAuizesadid O\ /@/:\
OCanNT8 ey OU pUE Yg 4O Wi} UoKoBal -L-Auyrew-g-(se)l} sed ve3d
°8§z5"TR UM €3 0} poujew eS| -b)-N-IKutew-N-{Axo(|kusydoiony-g)l-
EwMZUHW
&
WWo=z®
w.awb=03
=

€€0298d




00

MaANcocb

LOto LO

keer

-0 -

Z3 0} poylew Jepuwis

apiwexoqesauipAd
-¢-([Ausyd{iAyyswjAuizesadid
-L-hyrew-g-(de)}

-¥)-N-iKuawip-g‘N-(1Ausydolony-)-9

ova

oc3

Us'| jo awp uoldoeal
Uim |3 0} poliawl Lejiulg

aplwexoqledaulpiwiAd

-G-(Auayd{iAyrswAuizesadid- | Ayjaw-¢
~(SE)}-p)-N-Kuyew-N-(|Ausydolony-y)-g

6ed

6¢3

0

N WOWr OW
0

co?S O

p x O.C
cCcO) U 1 C

Aydeibojewoiyd uwnjod
pue yg'| Jo awn uoljoeal

Uim | 3 0} poyjaw Jejiuulg

aplwexoqiesaulpiwiAd
-g-(JAuayd{Ayiw(jAuizesadid
-L-huyrsw-g-(se)l}

-¥)-N-Kurswip-y'N-(Ausydoiony-v)-g

8ed

8¢3

1 LOLO drt
z M

wah@sidhy U E E
X ? Xax
>|

£€02949d




o

2
=<5

W_

53
amm
N
OZx

m I3)
O ~
o
© o
€00
>z00
e}
S~ g
W1W0
W2 .
o™ &
C%@C
S°0-
Sw©
50k
G =z
S0
CﬂON
OD.- N
O%5CU_
OW% N
OWNO
022
L%@XZ
OocaOow
Ln/_w" o
=

1o
|
aplwexoqJesjAuaydiq Q N
Aydelbojewolyds uwnjod 4
8Ly -Z-(Kuayd{iAylew(ifuizesodid-}, £va ee3
Ynm 13 0} poyisl Jejulis Q N
-Aurew-¢~(S¢)l}-v)-N-Ausw-N-ot0N|- 7 \m w_
4 Ho?” N
H
aplwexogJesjfuaydiq
AydeiBojewoiys uwnjod
rAl: 184 -¢-(Ausyd{Ayysw(jAuizesadid-| zZva zea
Uum |3 0} poylew Jejuig N
-Kurew-g-(Se)}-v)-N-IAudw-N-oiony- 4 \m u
uo N
H
F]
; = Ho
, apiwexogJesauipuid | &
dvaw Aq uoneoyund NS
Z6Ly -e-(Kuayd{Ayjsw(jfuizessdid- | -Ayiow-¢ LvQ 1e3
Yim g3 0) poyisw Jejiuis
-(4e)}-v)-N-Kurew-N-([Ausydolony-i)-9 N
nIU r—hzu
H

£€€0294d



PB62033

1ZZCO 0 MCY)

H

CN OH3 NNCN

OM NW COco a W 2008/000729
PCT/ EP2007/ 056342 136 Exanple 38 and Exanple 39
W@ 2q03/0@yanophenyl ) - N, 2- di net hyl

pi per azi nyl ] met hyl } phenyl ) -34pyri di necar boxam de (E38)

CH3 5 and

-N-(4-{[ (3S) - 3- PET/RP1002/056342

[2 l A nncarb

1) nhnn\/l 1 N

dinat hyvl N.(A4-
B

{[(39)-3

nlet hyl - i A T
pijper azi n I]mst hy| } phenyl ) - 3- pyri di necar boxani de ( E39)
HiccH3 N3O H3 N | N CGSHZ CH3 / 10 &, 1- Di net hyl et hyl
(2S) - 4- ({R-[{[6- (R- cyandphenyl ) - 2- netdyl - 3-
pyri di nyl ] car bony| } (net hyl ) am ho] phenyl } net hy|l ) - 2- et h
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
added df op~ wi se. réaction|m xt ezwas stfirred for
-1 h, tfmn“concentrat(\ed"’l § vaclio and® Re-diluted with
DOM and Qhvager. The s égbaeat%d afjueoud | gyer wals
basifiedt@ pHl4 15 \Lgtﬁv\l%oncewtratai OH sqgl uti on,
t hen ext® asted wi has drg e (Na2s®™4) and
concent rat&d to g h_E & ude| pr odd@gtSwhi ch was
purifiedEbg col un cgﬂrgn'@ ography. &l gtion with 0-10%
MelOH DCME yEel ded E38 ‘@SQagm nk|oil ®. 219 g).| M
(BS) : M—£480 3. 2D Thé sSwiol e was takeR up in MeOH and
1 MHC Tn Et20 (D. 598 nm) added. The solvent was
repoved to give a crude produc m,xt ure whi chi was
purified by MDAP oS vyield the|crdde formate [salts of
th tit:j,e«-,corrpoun:isiESS and E39. ESS fgrmate [sal t
2 =~ ’ c o) = =
= 28 3T, Z3 T, =3
£ 2 E ET 2 ¢ Ex 2 ¢
£ & % T 22¢ 22§
2 2z 8 > 8 2 8 9o 23
2B g 2 53§ 2 £ B
= E 3 T2 E S T2 E§
- §8%FS | 28FS
SRS S =R 5 S=ERE
5§ & 5 g ° s g °
e 2 3 g3 =) i3
& o ‘;_-.’ & E =3
© & S
Q<
7\ 7\ 7\
O £ O o O 0
Zz—0 Z—0 Z—0
5 5
/_-\Z IZ>_\Z Iz Z
IZ\_/ \_/
LD © [Te]
o) a a
& i i




PB62033

was passed through an SCX cartridge eluting wth

nme

t hanol

then 2ZM NH3 i n

nmet hanol yielding E38 free

whaws/ 0002951 g) as a white solid. 6H (CDCl 3, 4POIVERI007/056342

7.
(2

2.
0.
wal
e,
fr
fu

75 25 (2H, m),
H d),

63 (5H m, 1.9
95 (3H,_d). M
S passég t hr oug
t hanol ¥hen 5
ee base (0.026
rther purified

7.64 (1 H138),
6.98 (2H,
2008+000729—PCFH-EP2007/ 056342 137 s),

7.43 (3H,
3.65 (3H, s),

nm, 7.16
3.36 (2H, WO
2.83 (3H, m,

I (1H m, 1.59 (1H m, 1.35 (br.s)
(ES): M+ 440.3. E39 formate salt

n an SCX cartridge eluting with

PM NH3 i n et hanol vyielding crude E39
j) as a colourless oil which was

py col utm chr omat ogr aphy. El ution

d),

W
ba
2
s)
(2
0.
di
(O
li
Ex
6_

h 0-198% (2M NH
se as & Qol our |
50 (5K Br.d),

3. 143( , s),
H m,22851 (3H
95 10§3 d)

ssol vegl &n I\/ECH
058 nE) Eto giv
ght ye2lgw sol
anpl e 80515

(2- Cyanaphenyl ) t

@Er

B in methanol)/DCM yiel ded E39 free

bss oil (0.024 g). 8H (MeCH, 400NMHz)

/.23 (3H, m, 7.16 (2H, m, 3.51 (3H,

3.35 (3H, s), 2.82 (3H, m, 2.64
s), 1.96 (1H, m, 1.56 (1H m,

VS (ES): Mt 458.1. E39 free base was

and treated with 1 MHC in Et20

e the hydrochloride salt of E39 as a

d (0.011 g). M5 (ES): M+ 458. 1.

N-net hyl - N-(4-{[ (3S) - 3-net hyl - 1- pi pe

ra
N/
(2

zZi nyL_] met hyl }ph
YCH3E N N N CN
S) - 4*2{«4 [{[6-(

py[r i d| Iﬂgcq,r bony
ylF1 - géag necaf
ssim rred
gglged ' op @ se.
-1h, tRengc@ncent
DAM and wat € . Th

ba

sifiad §oZpH14

enyl ) - 3-pyridi necar boxanm de (E40) H
CH3 1, 1- Di net hyl et hyl

P- cyanophenyl ) - 3-

} (et hyl ) am no] phenyl } met hyl ) - 2- net h
boxyl ate 20 (D49) (0.091 g, 0.173
in DCM (10 nL) and TFA (2.5 nlL) was
The reaction m xture was stirred for
rated in vacuo and re-diluted with

b separ at ed aqueous | ayer was

M th concentrated NaOH sol ution, then

exit ractggdfwidt h DCM whi ch was dried (Na2SO4) and

CO

pu
0-

col

s)

(1
3.

(1
(E
13
(0.
tr
pa
an

ncentga ed to ¢
rifi& 25 by co
10% NOH DCM i

aurl ess ojl (0

ve the crude product which was

um chromat ography. Elution with

el ded the title conmpound as a

054 g). 6H (CDCI 3, 400MHz) 8.59 (1H,

, 7.83 (1H, dd
H m, 7.23 (2
45 (2H, s),
H t), 1.7
S): M
8 The
54 mL) Aport
eated w t#x51M H

rti alﬁcorrpos
ide co und. T
IZ/E—\Z

_/

, 7.78 (2H, m, 7.67 (1 H m, 7.50
H d), 7.05 (2H, d), 3.54 (3H, s),
0-3.02 (3H, m, 2.71 (2H, m, 2.09
t), 1.75 (br.s) 1.07 (3H, d).Ms

B0 WO 2008/ 000729 PCT/ EP2007/ 056342
pound (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-primry
ne remai ni ng

D46

E37




10

15

20

25

MeOH sol ution (0.34 nL) was re-concentrated and dried
in vacuo to give the title 5 conpound as an off-white
waelosmoo7Ihe foll ow ng tabul at ed exanpl es E41 - PEBBPWET/@56342
prepared fromthe appropri @ase Boc-protected
internmediate as indicated in the table, using nethods
simlar to those described for Exanple 1, 2 or 3. 10
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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,
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Ow- - U000 NZUZUZ33 | zU=2z2z2z _ r 0 CO
OO0 ca4) CLEEOITO McoCLNEOVV x ZWWW
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toC') CY) CV) QV) to
s), 2.83 (3H, m), 2.63 (5H, m), 1.91 (1H, 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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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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E 'ra Zt Zt CL C aa) a) a)
6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-methyl-5-{[(3S)-3-methyl-1-
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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2008/ 000729 PCT/ EP2007/056342 149 N MO NC3vn3

o WCOWc ~t CUa ONOO'0 (a
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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COco |L WO 2008/ 000729 PCT/ EP2007/ 056342 150
Exanple 77

w®24o84e@uor ophenyl ) oxy] - N- et hyl - N- (4- et hy| - BET/EPBS)/056342
3- et hyl - 1- 153

i nepar oxgl R 1 E
in dry'pcm 64 3). | TFA 13@ was| addél ang t he

pi ppraz-ryHrethyb-2-pyri-di-py)-3-py-i-di-recarboxam de
(E7f) Hcec#H3 N~N HI/2NIT N/|I F CGB3 / Ol\f 5
1, 1} D et hl et hyl 2 b1
( 2546161t (FFtvorophenyljpxyl=3=pyrt+diny] }carb
ony|) (eetByl) £ . £
am no] -#-gefzhyl - 3- pyri & n§ thy| ) - 2-3regh§l - 1- pj per az
r é (D118) (R6Ey,2 0.047mMmA )E di ssol ved
y
[

reafti @n we was stdreed at rpom terpeicat ure,
under & g8nE The reactidneniture| was c@ngentral ed,
re-fi sl ge@ ih net hancg 'EZ g) apd | dadedEon tol a 1g
ScX| 10 gaet & dge. El utipnswi& h nef hangl 628 ni)

fol | owggl HyS2M NH3|in rgt Ragpl (2pni) E gavg a
col purkes§ oil. The pradu€t was furthé Burified by
VD, The“resulting oil was dissblved in nmethanpl (1

nm.)| and | oaded on o a 1 SCX caftridgerand el uted
with methanol (20n), flolléovved by| 2M NH3gi n net hanol
(20nL) to give the|titl®e Zconpound as=a gol ourl ess oil
(15/g) . BBY(ES): M+ 45D.2. 15 Th|s wll£ s

di ssol vell En3veCH (1 gnd treafed it EMHJ in
Et 2 (0%3@ -ETVE) t o girTL\t% Eheé hydr ochlg}iﬂegsalt of the
tit|e cappBurgl as a 'wwte $plid (13. B £ M (ES):
MH+ 450.3. 22@ Exanple 88 2 B S 23

N, 2| - Di et ByI& N- (41 {[ (3B)234met hy| - 1- gi p&r &i nyl | net hy
| }ppenyl3 -3, £ - bi pyri dizhe§ & car bpxamzdeS(&78) H
NYCH3 NP g NN CHB EN” OB [The B tEedconpound
was| prepar 8d ¥rom 1, 1-d@ngthylethyl 3 T
(28:-2-r%t-§yl-4;[(4- 28 N £ N

{mefhyl [(2"-nmethyl 13, 4"= bgpyri di nt 6-y|2) car bonyl ] @am no}
phepyl ) met hyl ] - 1- pi perazgnecar bokyl at e %DlSO) usi ng a

pr opedure—simtar—to that—describpd—for—E—n—H&xanpl e
1 aj though hydrochloride salt preparation was carried
out|in DCM MeCH
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(1:1). 8H (MeOD, 400MHz) 8.96 (11H, br.m), 8.76 (11H,
d), 8.39 (11H, br.n), 8.33 (11H, WD 2008/ 000729

WOSHEERZOO7/ 056342 151 s), 8.23 (1 H, d), 7.S8RCT/EPHN7/056342

br.d), 7.58 (2H, br.s), 7.8& (2H br.s), 3.86 (1 H,
br.s), 3.58- 3.71 (4H, m), 3.54 (3H, s), 3.44 (1 H,
3.34 (2H, s), 3.30 (1 H m, 2.85 (3H, s), 1.40

gah_gledgg NH not observed. M5 (ES+): 316.1, no

served apl e 19
N A AR Hef ey s IR - (- ¢
(tfifiBprdinethypherdyl]carbonyl}benzamide (E86)
pi per azi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de (E79)
Hc CH3 N/ NI ﬁp % F O CH3 10 1, 1-Di et hyl et hyl
(2S)-4-[(4-{({6-[( | uor ophenyl ) oxy] - 3- pyri di nyl }carb
O 8 13 mmol ) was

onyl)[ 2-
(et hyl oxy) et hyl ] arrih ct
azi ne carboxylate (D: N %
A few drops of

di ssolved in 4M HCl in dicaxage q
wat er were added and the reacti n was stirred for 2h.
The sol vent was renoved in vacuo and the resulting

1ﬁeDln@ﬁAhmthyl\A@)@-@Q@Vh"eiﬂ%{memlm{%'(@rlflu@mwh)d)nhwﬁﬁafbonyl}

OO BB R S0 S ki R BERS 20, 0.1
mroetbwvae disselvectiorfde HCH intdiekans (gnlsandibereadtien wesstuiedfor 2h.
T\f\\g ?oﬁ\/e\‘l?lvsllag ré?hc%veggmo é&%})l\%g §§%hydMéﬁ ofide- d's%it Jih{h% title

e was di sso
comppunhas-Ha off-white 20lid AL03@) véiah yas tntrtherrdradan HaeUp. Mﬁ (ES)
4dgnutes, the solvents were renoved to give the

ydrochl oride salt of the title conpound (0.053g) as a

pal e yellow solid. M5 (ES): MH* 479.4. The foll ow ng
I E i

T Rl o BHBER cBambiE £ oo WSoBreik ATl 8 et Bfniar o
th%@ud@a@ré@dufw EX@@PJ b E2,EBRHERRt hods sinilar to those
descri bed for Exanple 79. WO 2008/ 000729

PCT/ EP2007/ 056342 152 + MO? =t~-0co O It L L
3L0 3.r03 -L EO aor weEoOEca > V
o0oo0

yl ) met hyl ] - 2- net hyl - 1- pi per

C
0
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a) Q CLCLC ?CE?N?NQNCLLLMaREN
a) y dQ QQ z/ -22zZ-Zz O0O0O Z-0 ZUZ-0 xz z

wa@2008/000722 ~ u v 0) ~M CY) co co co CD WW V¥CNEEN07/056342

co a WD 2008/ 000729 PCT/ EP07/ 056342 154 Exanple 86
N-Met hyl - N- (4-{[ (3S) - 3- net hyl - 1- pi per azi nyl ] net hyl } phe
nyl)-4-([4- (trifluoronethyl)

G#m#ﬂlparfbﬁéwér}évagaﬁm d@sa(yFﬁéioddlyCFB NO / NI /1

5 1,1-D net hyl e
2R sy A ssay. (GO Hctelg (0. ermiessing e R arpPiPpvere

seaydd GTOIOQ RElS/well) into poly-D-lysine coated 384-well black-wall, clear-bottom
rﬁhen car banyl ] am no} phenyl ) met hyl ] - 1- pi per a2| necar bo

e platssAGyeingy)- Suthg day o isswpshaoo@ agpisalef rem ¢alf plates
uéMbH;lcen mvatah@rxeéam{éﬁrm @male&ls)e Geﬂgqﬁérenmm.aiély rldseﬁséd with

he sol vent was renoved in vacuo to

AT Steh [BFode (1A waler ¢11domM NaCL e Fobh et JamnLiERES +
10fiv V\@Uéd%eSQJ 'ﬁnMON%@'ﬁz g} WEns \Gael,f W tdieranst/imed Frébenicid

vacuo. 1. The foll ow ng tabul at ed

(%fﬁaﬁfo‘?'\é%d P_-’B? Tt EQ@HAB? @%ﬁ"@\éa‘?@@“b?ﬂ% Wb 4105 fnyelr and

i @baleBOKS70REq61 PRSL Or Exanples El, E2, E3 or E79. WO
2008/ 000729 PCT/ EP2007/ 056342 )
Plates were then assayed on a FLuorometric 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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155 + ~ N =C C U) NNGa) > CDEL, C-p_N L
ENEC ELaNQcCDOOamCO E-Czc MEOCM
WE2008/0729M O C OCCCNL NC, cu O N >%PCI/EP200MS56342
aNaclLad47- akEaa BsVU U z/ z/ \' v- - 00
O co z-v z-v= z-U o 03f 0xz 2z zz2z zz Z-~-3 Ma
000 co 00 pEOZWWW N( WO m 0 W 2008/000729
PCT/ EP2007/ 056342 156 MMN N OO 11, CNCl14 CQV) i
Ciims' LC) t VIf) ;O>+d a) c¢c a) E co
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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woL®@sM0529 L N QO Oa) g-T EO0 M >,

acoN XXwcC ENNN >,
C

c ?+ Nt cy) a Q 0n C

Ec) aNaazOcZD
Cr)

ECLC N-CONO N_
M M c20 qrPCZEPNOT36342
NQCVQ LLLLOOO =9%$k9 =_ ZV Z2-0Zo 3Fe
- _Z2-0=22Z -0v coW0) CODmCD Www NCD 0 W
2008/ 000729 PCT/ EP2007/ 056342 157 GPR38 FLI PR
functi onal agoni st assay protocol 24 hours prior to
4assah,codigound whiehliss st abl y expressing the GPR38
receptor were seeded (10,000 cells/well) into
pol y-D-1ysine coated 384-well bl ack-wall, clear-bottom

6+(3-fluaropbeny|)gi-atetisy - M4 (B8)-3-mety|- pipetiaginyiimedniaenyl)-3-
pm&a@?arﬂﬁi@ rated fromcell plates 5 using a cell
sher

eaving 10ul of nedia). Cells were i mediately
| oaded with |oading buffer [Tyrodes (Elga water +

SRR T el RS LR

pyrstiregagosamided in 1 M NaOH) + 0.25nmM brilliant black +
2uM Fluo 4 dye], and incubated at 37.5C for 1 hour.

10 Plates were then assayed on a FLuoronetric | magi ng
1fef-lueroperydrN-(ethyPR-(4-{(B S 3-tiethyl-Depipecaziyl metyilphenyl)-4-

p@@ﬁcﬂﬂ hdbiigs were prepared in 100% DVSO. A top
oncentration of 3mM

6-(4-fluorophenyl)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)-3-
pyridinecarboxamide

6-(4-fluorophenyl)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-3-
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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was used (giving 12, uM final concentration in assay)
and this was serially diluted 1 in 15 4. 1 ul from

wo b@sweseer plate was transferred to a daught ePCPERL087/056342

to which 50,ul of conpoundiddi | uti on buffer (Tyrodes +
1 ng/mL BSA + 1.5mM CaCl 2) was added. In the FLIPR,
10ul of test conpound was added to the cells and
changes in fluorescence neasured over a 1 mnute

6-t(2-ﬂecbmatmyl)%methth€(h{{i(@ﬁ) 3-mettyl-t-pipesazinytjmethwphenyl)-3-

D %? used to determ ne agoni st response and 20
concentra R response curves were constructed, using
a 4-paraneter logistic equation. In alternative

6+62.4tdifttioraphehy)-N2adimathy bA(#-43S)eBmeBSB1{ El ga water +

Pipggth ey foneitbedofectbheMi® [Oco anyd) + 1. ami

CaCl2 + 4. 16rr1\/| NaHCO3} + 0.25mM brilliant black + 2uM
63, étﬂlfwomeaﬁHNt%mG}H@i M14-l€39)s3-methwkt from frozen

p.gx.lagmgi,ﬁew?phggggig%ygﬁng&%& anfdd Or to the assay.

e 1 nvention have a peEC50 z 6.0
in one or nore of the FLIPR 30 assays descri bed

64%8verophgnyd v &divosrd dv-ESiBBr3aosthy Seinerazingknethylkpheayl)-3-

p)lrndm%cﬁx%%%}ma@ of formula (1) or a salt thereof: H |
“*NRYNB ANO R4 S5 (1) wherein Ais

or a 6-nmenbered heteroaryl ring, optionally

4'&@6&’9[%?@6)W}t%"ﬁ%" Ns@HEBS-3ramthddr ect ed from

ala2me! | ahideC(14) al koxy; Rl and R2 are
pandepZmeWW}—#?}%al ?al kyl; 10 R3 is an opti onaIIy

bstltuted e heteroaryl r et erocyc
6(3-aganogheny o, aiﬁ%?tbwelvﬂr{l@?a@rm?ﬁbv'ehplaﬁ@awﬂmethyl}phenyn 3-
pﬁxmﬁﬁb@b%ﬂnhgteroaryl ring or 6-nmenbered heterocyclic
ring connected to the am de carbon via a carbon atom

oy gavasgRRomON BRI S sk abRgiezin figewyipnenyn 3

pyriineeamdxarhideor mul a (1) or a salt thereof, wherein: A
IS opti onal |y substituted phenyl or pyridyl; and/or Rl

4- [(a-f u%rop )oxy]-IWrsnet Il N- (ﬂrmégh -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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R2 is hydrogen or nethyl; and/or 20 R3 is optionally
substi tuted phenyl, norpholinyl or piperidinyl,
wozadioawed yl , pyridyl, pyrimdinyl, imnmdazol yPCT/EP2007/056342
pyrrolyl; and/or B is optionally substituted phenyl,
pi peridinyl, pyrimdinyl or pyridyl; and/or Y is NH,
0, CH2, C=O or a bond; and/or R4 is hydrogen, nethyl,
et hyl, nethoxyethyl or isopropyl. 25 3. A compound
6ddeibrodopingnylianaing]- dmetiol-Ne(d e[ (B8)-3-medhy21- wherei n R1 and

fol h C
PRe BRI R oI F e &Rl o U0 2008/ 000729
PCT/ EP2007/ 056342 159 4. A conpound which is:
264 figotophembipthdrajmythi-Mt-i(AS)18-rhethylF (-Bispraingmemymhenyl)-5-

thI henyl ) - 3- ri di necarboxam de 5
p‘é'ﬂt‘?ﬁ‘%?%rbg’\@orlﬁ nyf)ﬁi’y] KI—Zret hylpyNI-(|4 {[(3S)X3 met hy| -

1- pi perazi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de

214{'"°"°ph@mb)ﬂ|4'@i%mﬂ I‘{ﬁﬁﬁ}rﬁ' mﬂ@s&-ﬁmqamy::mmmheqw) 5.
p @h.e%gameyéﬁ E@t hyl } phenyl ) - 4- 10
0

| perl necar xam de
4-fl uorophenyl)-N, 2-di net hyl - N- (4-{[(3S) - 3-net hy
- peioRB ML SR b AR ewyﬂ-anpmawumm@rpnyn 3

pﬁrcﬁ,%d‘a}mgﬁmenyl) N-net hyl - N-(4-{[(3S)-3-nmethyl -1-pip
erazi nyl | nmet hyI }phenyl ) - 3 15 pyri di necar boxam de

N- hy| S hyl he
OB LN PHORRY IR - By it SR Pnany S

pfridindcafioRamidget hyl - I\F(4 {[(3S)-3-net hyl - 1- pi per azi nyl]
net hyl } phenyl ) - 4- bi phenylcar boxam de 20

4Sidesi MAphE N mohg - pprtearieaiiahemvine, 1-pip

bibhéﬁﬁcérbm@menyl)car bonyl ] -N-net hyl -N-(4-{[ (3S)-3-ne
t hyl -

e e R Ry TR R R en(53) - 3. et 1
bhphedyléﬁiboxamlde
pi per azi nyl ] met hyl } phenyl ) - 4- pi peri di necar boxam de

o PP R T RO Pyt kR Emeiu e o

pitidindcastioxan(dé- { [ ( 3S) - 3- et hyl - 1- pi perazi nyl ] met hyl } phe
nyl) - 6- (1 pi peridinyl)-3- pyridi necarboxam de WO

oo AR R S A ety 1y

pyrpjlrmaamxamidjerret hyl } phenyl ) - 3- pyri di necar boxam de
6- (2, 4-di fl uorophenyl)-N, 2-di nethyl -N-(4-{[(3S)-3-neth

63ﬂ3 f?uorophenyl)oxy] -N-methyl-N-(4- {[(38) 3-methyl-1-piperazinyllmethyl}phenyl)-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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pi per azi nyl ] met hyl } phenyl ) - 3- pyri di necar boxanm de 5
6- (3, 4-di fl uorophenyl)-N, 2-di net hyl -N-(4-{[(3S)-3-neth
W@ keog/omi7per azi nyl ] met hyl } phenyl ) - 3- pyri di necar PORBP100B056342
6- (3-fluorophenyl)-N, 2-di meg2hyl - N- (4-{[(3S)-3-nethyl -1
- pi perazi nyl] nethyl}phenyl)-3- pyridi necarboxam de
4-[ (3-fluorophenyl)oxy]-N-nethyl -N-(4-{[(3S)-3-net hyl -
1- 10 pi perazinyl]nethyl}phenyl)benzamn de
643 (cgannpheoyg N méthylN-2- {38k Bhéthyl- (- gipératidBlmahpitphenyl)-3-

t hyl } phenyl) - 3- ri di necar boxam de
p@"“ﬁ%@@é’%ﬁ%ﬁyl? %\Ip2 d?/n?et hyI pKI-I(4I-{[(38)-)3E- met hyl - 1-

pi perazi nyl] nethyl } phenyl)-3- pyridi necarboxan de 15

642{0{/andplhaoylb{sjheet;xyl)l‘éﬁéy«ﬂ[(sﬁ-)—ﬁﬂnetw-1l\pipara{zipymﬁythg}pmmyiya,

I hyl } ph )b 1 d
pﬁ?’%@?‘lﬁgéfn ! r3ret5 él ;:rgt ﬁw )1 SPFZJ::nazienyl ] met hyl } pheny

- 6- (4-fl uorophenyl) -
6d(&1@aan9pheswwa Mme@ﬂr%«ﬁ%ﬁ(ﬁsdé methyl-1-piperazinyljmethyl}phenyl)-

I N- et hyl - N- (4- 3S) - 3- net hyl -

3%y[‘|&§8arypeaﬁg&z‘$%l %?n);%/]hyl }gﬁenzl ) beSIzaEn[ <(3Ie ) S methy
5S5) - 3, 5- di net hyl I t hyl } ph

A2 ot IS ety pioeraziny g Iy By w8 BB asbRAY -t

nflgﬂ{yﬁ aﬁfgh&ﬂé%W% OXy] - N-nmet hyl - N- (4-{[(3S) - 3-net hyl -

razi ny yl } phenyl ) benzam de 25
3- f14f|uoropheny| N-met hyl - N- (4-{[ (3S) - 3-
51 (45 LI?é‘PF&‘EF‘V\'%X}/}T@’(WN}'16‘11%@(13§b§ﬂ'ﬁ%th’¥|d‘eplPefaZ'“Y']methyl}Phenyl) 2-

p%’ldn‘é’b’afﬂd)@h%henyl ) oxy] - N-net hyl - N- (4-{[ (3S) - 3-net hyl -
pi per azi nyl | net hyI }phenyl ) benzam de WO 2008/ 000729

PCT/ EP2007/ 056342
SiEy fdlkP“?FIh?BY'Iﬂ%MkNW?tBYh'\‘T@r{[(&SIrétWPYN piaerapipyietayiibeny))-2-

plridinedaitia@ideny! ] met hyl } phenyl ) - 3- pyri di necar boxami de
- (4-fluorophenyl)-N, 4-di met hyl - N-(4-{[ (3S)-3-net hyl -

"’2&I o &I{(]%%rﬁi‘ﬁw 1B %yfyjrnsw% r[e[nngg)qufﬂ@bo aerﬁ'xﬁlwglv-

n%tm—smyhdjlﬁé@diwé)bmw )-5- pyrin di necar boxamni de
6- (4-fluorophenyl)-N, 2-di net hyl - N- (4-{[ (3R) - 3- methyl

s SR PR ek st By RpeZ-R hy'ipq?ny)
2q1yadmegdrﬂ>amtﬂigré }phenyl)-3- 10 pyridi necar boxam de
-fluoro-N-nethyl -N-(4-{[ (3S)-3-net hyl - 1- pi perazi nyl |

5;1&& oA MR PR

piperazaydmetiy(}phemgt)-RypyFiginecarbyxaPriddi phenyl car boxam de 15
6- (2- cyanophenyl ) - N, 2-di met hyl' - N- (4-{[ (3S) - 3- net hyl - 1-

1R{PLERAGSYhedTBHRHYh AR N3 2-([(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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pyri di necar boxam de
6- (3-fl uorophenyl)-N-nethyl -N-[ 4-(1-pi perazi nyl net hyl)
wW@b@aph(728- pyri di necar boxam de PCT/EP2007/056342
[ (3-fluorophenyl)oxy]-Nmst hyl - N-(4-{[(3S)-3-net hyl -
- pi perazi nyl ] met hyl } phenyl )-3- 20 pyri di necar boxam de
[ (2-fl uorophenyl)oxy]-Nnethyl-N(4-{[(3S)-3-nethyl -
- pi perazi nyl ] met hyl } phenyl ) -3- pyri di necar boxamn de
6- (3-fluorophenyl)-N, 2-di net hyl - N-[ 4- (1- pi perazi nyl net

G

QR e RPN - (-1 (39) -3

pipeeizimy(Jméthyl}phenyl)-4-piperidinecarboxamide

pi perazi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de

6- (3-fl uorophenyl)-N net hyl - N-(3-nmet hyl - 4-{[ (3S) - 3- net
6x$fludrophenyl)-N-(1-methylethyl)-N- (4 -{[(3S)-3-methyl-1-

SRR I TR SL R  rocer bovar oe VO

6- (3-cyanophenyl ) -N-net hyl - N- (4-{[ (39) - 3 met hyl -1

. . I e i ] .

VbR G Rlobi XA QR i Pl S BT o

pydinesadoxayidenet hyl } phenyl ) - 3- pyri di necar boxam de 5
6- [ (3-cyanophenyl ) oxy] -N-net hyl -N- (4-{[ (3S)-3-nethyl -1
- pi perazi nyl ] net hyl } phenyl ) - 3-pyridi necar boxam de

678 fidefopbemyt)-M-{3- {r0<8|$)|ewéetbylh&'+(4-1[($ﬁ)ﬁbmﬂ1yhy4 1 met hyl } phe

NN

5-[(4-fluorophenyl)oxy]-Nnmethyl-N-(4-{[(3S)-3-nethyl -
GéSﬁ}fde&???{eh%é#Ig%&%&]%ogg%lll}I@&@Hyhz/l'-g-{[(ﬁ-&methyl-1-

pipefaziyflinathy dptrepml)-SBinyxigihetarbetanyde N- (4- {[ (3S) - 3- et hyl -
1- pi perazinyl] nethyl}phenyl)-2- pyridi necarboxam de
N-(2-fluoro-4-{[(3S)-3-rethyl-1
6-(iflperophemyy)-N-mettny-N- (GHERS)-3-nathiyl-4 -riparaziayiimetiyilly 2ryding)-3-

pgﬁ{ {%Jart?bxg%f di necar boxani de 15

cyanophenyl ) oxy] - N-nmet hyl - N- (4-{[ (3S)-3-nethyl -1
- pi per azi nyl ] met hyl }phenyl )- 2-pyridinecarboxam de

= i hy
e S R S T
p;tridi'[\)('m-m’nttiinecarboxamlde
i f1 uorophenyl ) net hyl ] - N-rrethyl N-(4 {[(39)-3-methyl -
20 pi perazi nyl ] net hyl } peri di necar boxam de

644 fatmrmh@ovlaIpWhNynethﬂ{NﬁA qﬂam aewpyl -INpiperazinyibesthy}phenyl)-2-
g'dlﬂecgébo%ﬁﬂdﬁet hyl } phenyl ) - 4- pi peri di necar boxam de
N-(3-fluoro-4-{[(3S)-3-nethyl -1-pi perazi nyl ]

) - ] 1) < , \
65@%@%0}-g-p@)%ﬂli@(Iglggﬁertéyg-xq\gﬁ?@@ggéfrhethbl-1 -piperazinyllmethyl}phenyl)-
3ppyfidinetarboxanddg [ ( 3S) - 3- net hyl - 1- pi per azi nyl ] net hyl } phe

nyl)-6-[ (4-fl uorophenyl)oxy]-N
met hyl - 3- pyri di necar boxamn de

6a(3ffmemyammmw1ﬁé«4r{y6§) Bemesiyiyl tpipergzioyliedsyiobemil 2ry

pk/rld"inecarboxamlde

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



pi perazi nyl ] met hyl } phenyl ) - 4- pi peri di necar boxam de WO
2008/ 000729 PCT/ EP2007/ 056342 163

waz2qogdecrganophenyl ) met hyl ] - N-net hyl - N- (4- {[ ( SSYCBERBDN56342
l-1- 164
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pi perazi nyl ] met hyl } phenyl ) - 4- pi peri di necar boxam de 5
6- (3-fl uorophenyl)-N(1-nmethylethyl)-N (4-{[(3S)-3-net
hyl -1 pi perazi nyl ] net hyl } phenyl ) - 3- pyri di necar boxam de
N- et hyl - 6- (3-fl uorophenyl)-N-(4-{[(3S)-3-nethyl-1
7 D ' hyl } phenyl ) - 3- i di 1]
MR R hery PV PER R T BV BT RTRS M B
p@riditdaydoxamide
pi perazi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de
6-[ (4-fl uorophenyl)oxy]-Nnethyl-N-(3-nmethyl-4-{[(3S)-
64 (Afhidngphehylidxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)-2-
! N t hyl } phenyl ) - 3- pyri di necar boxami de
pgﬁ‘ﬁ%‘%ﬁ%‘%&'}pﬁnyl ) - N et hyl - N-(5- {[ (3S) - 3- et hyl - 1- pi p
erazi nyl ] met hyl }-2-pyridinyl)-3- pyridinecarboxam de
O (IR SNSRI KBV 39) - 3- et hy -
plbepazirgi]aethylypieny@-ByridlinBearboxamide
pyri dinyl)-3-pyridi necar boxam de
6-[ (4-fl uorophenyl)oxy]-Nnethyl -N-(4-{[ (3S) - 3- net hyl -
64 (4ailymeorenplydx)y N inhgthyl Vs €63{[(3)5)-3-methyli dpiperaainipimethyIpd- 25
- (. 4- - 0-1-Di i di nyl)-N-nmethyl-N(4-{[(3S)-3-neth
pgqlélriyl%%-ggrﬁog%eﬂc%sﬁho%%ld%yl }phenyl) - 3-pyridi necar boxam de
6- (3-fluorophenyl)-Nnethyl-N(4-{[(3S)-3-nmethyl-1-pip
a7t t [}~ rd gi r '
SR BRI PR oS S dear A e,
py&dinedaiydxatidepi per azi nyl | net hyl } phenyl ) benzam de 35
N-et hyl -6-[ (4-fl uorophenyl)oxy]-N-(4-{[(3S)-3-nethyl -1
- pi perazi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de WO
5A0agaaaheny)-NanetER10 A (3S3-34RethglicUpiperazinylmethyl}phenyl)-2-

= - 3S)-3-nethyl-1
p%ﬁée"{%tgquf%g m{SE §1yl %phenyl )}/6- (3-pyridinyl oxy) - 3-

pyri di necar boxam de 5

- [ - -4 3= -
AT R Y N (TS ol ighen-
2epyfidingcatbdxamide - 1- pi peri di nyl ) - N-nmet hyl - N- (4-{[ (3S) - 3-
t hyl - 1-
nge)r/azi nyl ] met hyl } phenyl ) - 3- pyri di necar boxam de 10
Nemthyl-5141tmeshyionymheoyl-N-(4-{HBS himethyl-d-Hipgradyymneaimippenyl)-
o j Jret hyl } - 3- id
2 e Y boar de
5- (4-fluorophenyl)-Nnmethyl -N-(4-{[(3S)-3-nethyl-1-pip

58RI RIPhEATE Rt RMMAL A 38)-3 hrethM ML Slb B SRV IRt pHEny1)-2-

pyridinecarboxamide

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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5- (3-cyanophenyl ) -N-net hyl - N- (4-{[ (3S) - 3- net hyl - 1- pi pe

razi nyl] nethyl}phenyl)-2- pyridi necarboxam de 20
wWORwsHMR 5- [ 3- (et hyl oxy) phenyl ] - N- (4-{[ ( 3S) - BETYEP10Y1/056342

1- pi perazi nyl ] net hyl } phenyigs- 2- pyri di necar boxam de

N- et hyl - 5-[ 4- (et hyl oxy) phenyl ] -N-(4-{[ (3S) - 3- net hyl -

1- pi perazi nyl ] met hyl } phenyl ) - 2-pyri di necar boxam de 25

5- (3-fluorophenyl)-Nnethyl -N-(4-{[ (3S)-3-nethyl -

- pi perazi nyl ] met hyl } phenyl ) - 2- pyri di necar boxam de

62(4[fﬁ1[%ﬁ{ﬂh8§ylga%’<g alé rﬁ%}ﬁ;}loﬂ%&ﬁ%i@-@%ﬁ)@ﬁ%@% 45-{[(39)-

piRemazinyfinethyl}pHenpl)-8ipyridivecartaxaaideal e
6- (4-fl uorophenyl)-Nnmethyl -N-(6-{[(3S)-3-nethyl-1-pip
erazinyl ] met hyl }-3-pyridinyl)-3- pyridi necarboxam de
N3B-chloro-4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-6-[(4-fluorophenyl)oxy]-N-

[ (3S)-3-nmnet hyl -1-pi perazi nyl ] net hy
"]’é}%h%% H?ngaﬂb%l [IJ%/e{I‘I di ne- 6- carboxam de WD
2008/ 000729 PCT/ EP2007/ 056342 165

N2 el P LRBSY - ol B hyTRAN RS- 2 bip it
cabpearaide nyl | met hyl } phenyl ) - 3- pyri di necar boxanm de 5
N-(3-chloro-4-{[(3S)-3-nethyl -

- pi perazi nyl ] net hyl } phenyl ) -6-[ (4-fl uorophenyl ) oxy] -
NanaethyFN-34(33)¢8-metbyr bpiparsizihgllmethyl}phenyl)-4-(2-pyridinyl)benzamide
N, 2' -di net hyl - N- (4-{[ (3S) - 3- net hyl -

- pi perazi nyl ] met hyl } phenyl ) -2, 4' - bi pyri di ne- 5-
Nerae thghdsid-{[63S)€eB-methyl-1-piperazinyllmethyl}phenyl)-4-(2-

. {[(3S)-3-nethyl -1-pi perazi nyl ] mret hyl } phe

P ;/rﬁ@n%l%ej%wqedl nyl ) benzam de

N- et hyl - N- (4-{[ (3S) - 3- et hyl - 1- pi per azi nyl ]

S e e S L i U T

yhydnzamidel H- pyrazol -1 - yl) benzam de
N- et hyl - N- (4-{[ (3S) - 3- net hyl - 1- pi per azi nyl ] net hyl } phe
nyl)-6-(1 Hpyrrol-1-yl)-3- 20 pyridi necar boxam de
Nty iy H(4-RHIS)-FneBg) 1-Bipatszinylimethgilpienst Or(f Hinyeeh iyl she

trifluoromethyl)phenyl]carbonyl}benzam de
pg%é%?ég;é(é 0(et hereof 5. A conpound which is

6-[ (4-fl uorophenyl)oxy]-Nnethyl -N-(4-{[(3S) - 3-net hyl -

r I boxam de or

NEingftl PRUAZIEYLI AEHII bRRR @uﬁ%‘%@k” AGH-
tﬁfll{lc(rdméthubwtmmoaybqwb}lgqnzam hyl - N- ( 4- {[(38) 3- net hyl -
1- piperazinyl]nethyl}phenyl)-3-pyridi necar boxam de
fumarate salt. 7. A conpound, which is

o6afsal therenfr ophenyl ) oxy] - N- met hyl - N- (4- net hyl - 5-{[ (3S) -
3-

nmet hyl - | - pi per azi nyl ] net hy Ii I\gldi né yr|d| neca
5¢ Bpapioded which issBl(#-uerepeesy)oxbNwetyb 64’:{@3 )3 methyl-1-

pPgéﬁyﬁglg?r(y%ﬁgh 6-3-pyr|d|necarboxam|de 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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166 8. A conpound as defined in any one of clains 1 to

7 for use as a therapeutic substance. 9. A conpound
wa@sgoodebi7zed i n any one of clainms 1 to 7, or a PCI/EP2007/056342

pharmaceutically 5 acceptadsl e salt thereof, for use

in the treatnment of conditions or disorders nediated

via the GPR38 receptor. 10. A conpound as defined in

any one of claims 1 to 7, or a pharmaceutically
8aAcampdung asadéfinkd dén emly, orfecof claiens h to e farresat ae at thefapeutic
S ?{%i n the condition or disorder 10 is

gas r}S'esophageal reflux disorders, functional
dyspepsia, irritable bowel syndrome, constipation,

o1 & Pt B JHHGRCI BhhShe BBl bof, bhRuBgmaceutcan
ag@tatile:sait ﬂms'rheef, g«;r tl(ljri;qgig (r;f?eé irlegmnt gfrjscgdiittwﬁz adisorders mediated
vig&ﬁ&ﬁ?@pi&%&orbf ot her drugs, or i nyenter ally fed
patients, Crohn's di seasg_, colitis, cachexia
. C .
16 RReBbtl W RN RE 8 o LR o

acceeptabddsaltathérent, for ase inothb dneatnokrd of, addegeirs thetcoadition or disorder

SRR g5 A AR EI0%:0 Rbome,

castipaticnb lite stinat pdcludo-@o$trudtion t fasalytirilelia fdllowingasurgery or other

oG o3 bR R e

a$ diabktes rnd/lgr byhles admintskretiaroofditheranugs; odinentedallyfed patients,

tr oesoph I U o8 S t i
CHT SRR A7 oo i HOB Q0 e s concer
andibetheitreatmerd ¢thedenf cdppetitedtétebolispeanekited ¢achekiaand other
f ' . ot her 25 mani pul ati on, enesis,
d'ﬁgéc{e?ﬁv%dzgtagié(%ﬂge(eq%%'pom)ti ity caused by various
di seases such as diabetes and/ or by the

i et . . R ¢ | .
1A S SPGB or i 1887l leucay
aecptatiasalitheiiebf) iraithe amawithctiire aasadicamartt fasusedn dher treatment of
. I titel/ netaboli
Bt o Aol ShRES RebgoB P e clch as
i ncontinence. 30 13. A nethod of treating a condition
19r dU§8 .rag@d'rdigﬁ]?d ahi 1’?’,'%#&‘? m?%%%glftl{)ﬁ 6FREGers are
conprising a nirsteri'ng to e surferer a
gasteneapphageskreflyx disdrderanfinetiongdyispepsigvoitable kyfwed syndrome,

noknd . ' ' : clai .
BRSO b B G
mwaﬁcﬂ,m_@emaﬂme@;isgmemnotmgw_aysed lay various diseases such
SRBBEFRA 53 TP SO oA AN Wt
Opttar'sneiseasei callis,\cagheximassorietesatith advenesstdisepses such as cancer

aRG/BF B Srebhertt %r@%?ﬁgyreﬁfe'/rﬂgagélis% RPAEIBLREKiL SAY other
conposi tion accor di to claim14. 16. A process

disorderssughrasprgoatinenceof a conpound of fornmula (1) or a
salt thereof, which process conprises reacting of
a(~compound of fornmula (I1) R ~NrR2 N

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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aN ,HR4 10 (Il1) wherein RL, R2, A and R4 are as
defi ned above and Q is hydrogen or a suitable

WO RaB00ER9 prot ecti ng group and a conpound of fPRPCTEPA07/056342
R3-Y-B-C(=O -L'" wherein R3167B and Y are as defi ned
above and L' is a |eaving group using conditions
suitable for the formation of an am de bond. 15 17. A
process for the preparation of a conpound of rfornula
141) érpharmadeuticai epmpbsitiorntoroprisingor eerspaundddfised by any one of

' f f ) Q 1z RNR

BB P R ahafRIRRNEY Bt i A bt & 0 R e,
R4, A, B and Q are as defined above and L3 represents

| eqvi , o Y- .
her b rofessdohitl APGaRuSHEPS W cel R tbRpbiiicl Fipording to
clampriésent s hydrogen or a netal residue optionally in
the presence of a suitable and optionally using a
suitable transition netal catalyst system and
16her égiroegssdpt therpmepayatisr ofyd compaundad doronulafly er afsalt ithereof,

| o ' " 7 2007/ 056342
whie 58 cbifpficesBaenndl 2 SRAY ctformicls ) e
anot her conpound of formﬂia (1); b. Renoving any
protecting group; c. Rt suitable
phar maceutical ly accept &bl e[ salt or solvate of the
conmpound so formed. N

)
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 L
r
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:
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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.



