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PYRAZI NE DERI VATI VES This invention relates to
pyrazi ne derivatives. Mre particularly, this

w0 pwes47on rel ates to heteroaryl substituted PCT/IB2006/003153
N-[ 6-am no-5-aryl - pyrazi n-2-yl ] -carboxan de
derivatives and to processes for the preparation of,
internmedi ates used in the preparation of, conpositions
cont ai ni ng and the uses of,] such derivatives. The
pyrazi ne derivatives of the present invention are

Proce%%dl’o‘r”ﬁrEEQFHiﬂn SPAW, BRYL7S] Zaﬂdflﬁéﬁéﬁ)lféﬂ%)ﬂ@-ﬁo%pyl-&phenyl -4-
[(4-hykP &E?%t yg?ﬁ%gg{l'a‘?ﬁiﬁﬂ%ﬁrbwg WOML)YI%-BQS -8iHydroxy-heptanoic

trea he pyrazi ne
derivatives of the i nvention are NaVi . Bnodul ators.
Preferred pyrazi ne déeidadthodaventiont he i nvention show
an affinity for the NaVvVi .8 channel which is greater
Thapretdng inveatidi mlateg td proceshes forthe popansion o8@Rs PR)-Fd2-(4-

RS SORBPEL S 0T BB LB OE Dy -

y11-3,5-8Rlyeki Heptindio beitl RemMNaMbiurg selnannel as conpared with
the tetrodotoxi n-sensitive sodium channel s, and npst

preferably an 8-f @kselarsf thé inventldie NaV 8 channel is
a vol tage-gated sodi um channel which is expressed in

(3 '59?471[‘2[(&&110%@1@]}5955}61)%%- 8ényl-as QaAsdR)xe nhedliyl phenyl
~ _{transduci pai nful ‘stinmuli. e rat channel and the
amino) kashemy el —ylﬂrésﬁedlbfébﬁxsbh%@wq apidiiomye calrepn gdigacts an tnhibitor

of 3-hy§1§8g-?%ét}4ﬁlg§lé§rgﬁ$o@8%n?§ ?Hl\ﬁ %oﬁg Deldir g@gah grpﬁgéerlﬁyme catalyzing the

intracelpilansyntihsdiy okaholmstess, BN ssENStr ps hmnhpnbﬁs@@d Iyipeghodgstprol-

emic asgp ot BEHsPA O RGT e 2410 2Reo 1o i ne bl ocki ng

ffects f the puffer fis t r.odot oxi and
CarfiSionadr et i et g stes, ST Bo Bt gBfljtdions are a
prmmp&l%%ﬁéédﬁ'd@éblﬁtyf £ thd ahéf cadsBefBath 0 Dintl BpRiflc REtbSsignificantly
recorded from dorsal root_ ganglion neurones. The

contribsingsle $is REhERIFRIOEKETaESY S HISAsHTSSNBUICh B P esperplly
&1 toth W1IE r&REH i PmoR A t8 fealth
recogn&%gnne%/leahgﬁ are M’Bﬂ)l ﬁaroes apf)r (ﬁ)\f(l taol y ealth care
costs. honol ogy. The NaV' 8 channel IS expressed nDst hlghly
in the "small cells' of the dorsal root ganglia (DRG.
Mlmescmr@ist i (ohlngntteniznd Ibg thedepGitiamolf fatty edlistancss| premegilyc h

cholestgréﬁ e ln%tlj}:l]g Ifﬁ{% on %) ath? {Q’}%%llhsgu% a%;«%éts tkl% erpa?gvag rellﬁd |
degenetafive an@¥ BY 1S SAEHAN Yt\/i@ﬁé\ﬁ wellReablishad e bﬁdhlaudxsaﬁllaﬂmSordérs
DRG neurones. The Nav 1.8 channels are .t hought to
includipgpypeastipiniaetion; $REoRH HEEdisps R E SRR RELPB I SRR
cerebro@h.ﬁ:glgir lebﬂﬁgﬁﬁﬁaﬁ&hgmdﬁet Nergﬁ'ﬁ tﬁr%nﬁ)%&y 8nd MEMOY 1oss due to stroke;
tory nodul atTon of the vi.s channel s i s ai ned
periphead] veslacidrgasehed exestinabnfaictipn elfe cavesidbwplenkege efiarterics and

arterlolgsi lgs\égrgérlosncg?ro d? gfgf ! O\'?gﬁeorﬁt erg ta%f@n%ﬂﬁmﬁ%%m&?%a%{o\ﬁal in its

produch@ﬂCHyﬁe@c}fbld@{ebb”lélﬁﬁ mbﬁalma@t@dﬂmdmﬂﬁbWﬁeﬁmy lipoprotein
nf |l ammat ory chal | enges N. Ako i an et

Chde“ﬂ@bﬁd%@i Is ajigggortant ri Iggac?ﬁﬁf eieRAsIngRd; am%osl?%a%%n

a$omﬁ&¥&§§§mpaln behavi ours, in this case neuropathic pain
(J. Lai et al., Pain, 2002(Jan) 95(1-2): 143-152).
Coward et al. and Yi angou et al., have shown that
NaVi .s appears to be expressed in pain conditions
(Pai n. 2000(March); 85(1-2): 41-50 and FEBS Lett.
2000(Feb 11); 467(2-3): 249-252). The Navi.s channe
has al so been shown to be expressed in structures
relating to the back andCONRRMARGN P P?d there is
evidence for a role in causalgia, 9 ammat ory bowel
conditions and nmultiple sclerosis (Bucknill et al.
Spi ne. 2002(Jan 15); 27(2):1 35-140: Shenbal ker et
al ., Bur J Pain. 2001; 5(3): 319-323:Laird et a/., J
hburosci. 2002(Cbt 1); 22(19) 8352-8356: Bl ack et
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nmet hoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy,
i - but oxy, sec-butoxy and t-butoxy. Exanpl es of

whadogab4ryd i nclude trifluoronethyl. Specific eReIB2066/003153
of Rl include thienyl, furanyl, pyrrolyl, pyrazolyl,
I soxazolyl, thiazolyl, isothiazolyl, 1,2,3- triazolyl,
oxadi azol yl, thiadiazolyl and tetrazolyl (each
optionally substituted as specified above). In a
preferred aspect (ﬁo the invention provides a

eriva ¢
B PG e P eduBlos B L Bl ipd B rsBysing opd lovels
LDL chdi&teebln Ohblestrad IiKZerﬂucﬂdl cliaRRe meealasc aafl patbaan va@cmgﬁh@
forrnaug{l gi"g;%gzﬁ:)%p 6@%&138}]65111'%}}'68 ; Ocﬂeﬁ?%%/l Ieggsr@taﬁ(ggrgﬁ){ﬁﬁh A0 kase in

hep atlc2c'h§}e§tefo'1 bfb%rﬁﬁé%ﬁhﬁiﬂi/ﬁ red@ctﬁﬁl' iR ER-ceHiet ok ypiimibasterol.

3-di chl oro-5- net hoxyphenyl or

t%‘l lnRie Rtﬁzc@&ﬁ'g %}qfﬁ%hng (3R sR)prief@muetbpasperss- 1@@ropy1 3-
|

I'NnvVention provi pyrazi ne derlvat|v$ é; he
phenylf4e l{(ﬂbﬂyairc(xly)metbyl phent anirg sabred]-Pyraldc BB anfibydigry-heptancic
Vat et e h
it S DA Pl o e
aforeméhiiteied pA)cedaa thvilves mumpi@stqisyhva}wng sdsciire hydrolysiscH two

' bei ng optlonall substi.t [ E
chemicgily SR Bk Jie4oRsifig] scgihyd ‘ﬁé"r@ﬂ%%% *’M‘Jﬁn"?gfz‘% jouey!
ester, a‘ﬁﬁ s REAALRY |sod1§1ﬁ %Bréh@&lﬁkﬂ: i8 lﬂﬂi&ﬁrbﬁeﬁt@tﬁf iadihé oDWﬁh bomane dlmethyl
hree substituents independently sel ected fégp1neh§§ 1t
sulph@wyph argIeEPINSHP LRABYILS ARHE Gty MY EFSiral v RICHrOHFE
handicd' € 3-met hyl i soxazol -4-yl, 1-nethyl-1H pyrazol-5-yl,
5- isopropylisoxazol-4-yl, 5- methylisoxazol-4-yl or
3-ethyl -5-net hyl - | Sgﬁ(r%glﬁo%tﬂélnv&ﬁloﬁ pref erred aspect

(O, the invention ProvT a pyrazine derivative of

o&ccg{) e}letr e &;?5\71@2%2& %?HIJJ gﬁlnhg éﬂ@ %@F}I?&@ @- ﬂnfﬂr&phenyl)

ere re as defin

5- isopRBON8 rpteh¥lbe I (4-ly di dre)i metbquﬁldmétanmﬂp eetbenyf-pymolal -y1] 3 5-
preferred as ect u der nd ea
dlhydrpmgggw&ﬁqng l%mlshgéﬂ)%}glg ic pI‘OC%(ﬁII]C B%m?%h atin

pmﬂmggqﬂgnnaﬁhgyl ethyI trlfluoronethyl trlfluonethoxy,
chloro and quoro nore preferably each R2 is

F‘»ﬂ'ﬁ@? RERAT A% pﬁl@é&tﬁ&eﬁe@ WFhithGrogeple dﬂiﬁtebmoymcaiyamai the use of
doronethyl, chloro and flugro. Specific gﬁnghﬂ

expenpy@' axi ave agé moqmrwe@taf@é @'ﬁ‘rgémﬁga“fiév?lﬁéelie?ﬂf@ﬁ’tyfi ysésr
; ﬂh eh&go m%p S&ipxampl es section bel ow and the
esm”ﬁ EER G T cal Ty acceptable salts and sol vates

@%1? 3{1}%&%/ gr% tpﬁn(t))vrlged rg{eggers o4 Ry #3 %éérgt?orfj(ﬁf d J6@JoURS of Formula 1

Ion are Se compounas

selected from

N-[ 6- ami no- 5- U? 3 dlchlorophenyl)pyra2|n 2-yl]-3-nethy

I]- 3 nethyllsoxazol- Axcarlboxam de;
N-[ 6-am no-5-(2, 3-d
']-1-met hyl - 1H pyrazole- 3 ;
N- [ 6- am no- 5- (2- chl or opherjyl ) pyrazi n-2-yl ] -5-i sopr opyl
i soxazol e- 4- car boxam de; F

N-[ 6- am no- 5- ( 2- chl or ophenwh ) pyrazi n- 2-yl ] -3-nmet hyli so
xazol e- 4- car boxam de;

N-[ 6-am no-5-(2,3,5-trichl orophenyl)pyrazin-2-yl]-5-ne
t hyl i soxazol e- 4- car boxam de;

N-[ 6- am no- 5- ( 2- chl or o- 5- met hoxyphenyl ) pyrazin-2-yl]-3
- met hyl i soxazol e- 4- car boxam de;

N- [ 6- am no- 5- (2- chl or o- 5- cyanophenyl ) pyrazi n-2-yl]-1-m
et hyl - 1H pyr azol e- 5- car boxani de;

N- [ 6- am no- 5- ( 2- chl or o- 5- met hoxyphenyl ) pyrazi n-2-yl]-3
-ethyl 5- nethyllsoxazole 4- carboxan1de

~ e o - g o - ~ 11 A
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“disorders with diverse agtlgbog

subt ypes according to differing pathophysiol ogy,
i ncl udi ng noci ceptive, inflammtory and neuropathic

W@a00m/08d080 ceptive pain is induced by tissue i npPCr/yB2006/003153

by intense stinuli with the potential to cause injury.
Pain afferents are activated by transduction of
stimuli by nociceptors at the site of injury and
activate neurons in the spy¥ cord at the | evel of
their termnation. This is then relayed up the spina
tracts to the brain where pain is perceived (Myer et
athich pro@sses TewpPBHok of Pain, 13-44). The activation of
QGLEsRE 2 & Smiteldf FHASa Mt @S] sbbafrybacetate ofgforeula I
I‘bres i nated A-delta fibres transmit rapi dly and
are responsi bl e for_gharp and stabbing pain
sensations, whil st unnyellnated Cfibres transmt at a
sl ower rate and

O
to severe acute @ eptive p
feature of pain frgmcentral hermous systemtrauma

strains/sprains, bm,ns, nyocardial infarction and
acute pancreatiti€™4ost - operative pain (pain
follomﬁng any type of surgical procedure),

ttraumatic n GaR G edroRPpfoteatidg haal, for
ﬁﬁ WmﬂtﬁWB@?“%é@E°%%§g ﬁﬂﬁﬁﬁ%Rbaln9sﬁ pas tug

r SRy a1 bengo, tehmrqwamyl n@ﬁmwthxﬁd&%?x&b%‘nﬁ%mﬁhyl
visceral pain) or pain associated with cancer therapy
(@ﬂ@Y)postchenDtherapy syndrone, chronic postsurgica
pai n syndronme or post radi atbon gyndrone). Cancer pain

may al so occur in res e ta c her apy, \
i mrunot her apy, horﬁnﬂ%::§hétapy or\radi ot herapy. Back
pain may be due £9® herfated or ruptured

intervertebral discs or abfBPRalities of the |unmber
facet joints, sacroiliac jOIntS par aspi nal nuscles or

the posterior |ongitudina

r b}swlasatmgrth@ eATapIu @ﬁFoﬁf?Pl%B\ﬁ@ Ege ?Zéllﬂeg %&%g‘?%“? povnd of

ﬁ eks, it becones a chronic condition mhlch
tlcularly debilitating. Neuropathic painis

currently defined as pain inbtid

primary | esion or dys tlo"
Nerve damage can bg c.
thus the term ' nelfropathic &é

ed or caused by a
e nervous system
{ran. and di sease and
enconpasses many
These incl ude, . but
are not limted to, perip her al opat hy, dlabetlc
neur opat hy, post herpetic neuralgia, trigemna
neur al gi a, back pain, cancer neuropathy, HV

neur opat hy, phanto n Py :
c e})ﬁagtm&,%lgtcogpp otjd‘lgrrﬁulga} wit%?ﬁ{ugibg%%gdi%@ ompoun

n{ hﬁlghqohollsnl hypothyr0|d|sn1 urema, nmultiple
sclerosis, Spinal cord injury, Parkinson's disease,

epi | epsy and vi tamgy-deficiency. Neuropathic painis
pat hol ogi cal as it has poprotective role. It is often
present well after the<ﬂ'>ohmalocause has di ssi pat ed,
commonly lasting for years, signifrcantly decreasing a
patient's quality of |ife WO and Manni on, 1999,
Lancet, 353, 1959-1964). "The synptons of neuropathic
pain are difficult to ty S

het er ogeneous even bet wg ]Nt £
di sease (Whol f & Decosterdy, L399, Pain Supp., 6,
S141-S147; Wbol f and Manni on, 1999, Lancet, 353,
1959-1964). They i ncl ude spontaneous pain, which can
be conti nuous, and paroxysnmal or abnormal evoked pain,
such as hyperal gesia (increased sensitivity to a

noxi ous stinmulus) "" and allodynia (sensitivity to a
normal 'y i nnocuous stinulus). The inflammuatory process
is a conplex series of biochem cal and cell ul ar
events, activated in response to tissue injury or the
presence of forelgn substances mhlch results in

R I 1 - N | N | -1-_:. A NN A —— a1 Y
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Lateral Sclerosis. The present invention also covers
treati ng neurodegenerative disorders ternmed acute

whe@034709 ury. These include but are not |i m tBOT/AR2006/003153

stroke, head trauma, and asphyxia. Stroke refers to a
cerebral vascul ar di sease and may al so be referred to
as a cerebral vascul ar accident (CVA) and i ncl udes
acute thronmboenbolic strokgI Stroke includes both
focal and gl obal ischem a. Al so, included are

transi ent cerebral ischemc attacks an h ebra
\ix sty thp cobpawmd of Eewmta il 8¢ FOrRP ‘élbcf%ﬁolr%({:l ﬁgﬁi a.
These vascul ar di sorders mgy occur in a patient
under goi ng carotid endart drett §try specifically or

ot her cerebrovascul ar =or vas | &r surgical procedures
in general, or diagnostic vascul ar procedures

i ncl udi ng_cer yagr aphy and the like. Qher
ﬁﬂgFHHﬁF%m%wggﬁggﬁ traund, spinal cord traunm, or
injury from gemetral anoxia, hypoxia, hypoglycem a,
hypot ensi on as wel N simlar injuries seen during

p—a
procedures frome @ ohyperf usi ob;,(oandohypoxi a. The

i nstant invention seful §in rgnge of
' Qg\g&#ﬂbag\bépaﬁﬁ surgery,

i nci dents, for exanpl &

in incidents of intr8cran henorrhage, in perinatal
asphyxia, in cardiac 4 and status epilepticus. A
e to determne the

skill ed physician w |
appropriate situation in subj ects are

susceptible to or at risk of, for exanple, stroke as
wel | as suffering fron1strok%mfor adm ni stration by
nmet hods of the present i V8T on. Phar maceutical ly

acceptable salts of the c nds .of @i 4(dadalvzed cleavage of
i Acyubiteting@e aemao‘%‘daf% Pﬂﬂﬁgﬁgﬂﬁgjsl 18%1 E%{L@{ t r?glr eof yrec cleaae

Syit abl:e, Ak A YRoupabihen Riieteakyteabykaroi tadensa compound of
w#?%ﬁgpgln1ngﬁ-toxig%ggﬁss. Exanpl es incl ude the

agetmile [Xadi pat g, aspartate, benzoate, besylate,

bi car bonat e/ car bonat e, bi sul phat e/ sul phate, borate,

cansyl ate, citrate | angt e, edi syl ate, esylate,
formate, fumarate, it gl ugongte, o gl ucur onat e
hexaf | uor ophosphat e, hjbenzsa g,\ﬁ;fifif\/l\

hydr ochl ori de/ chl ori dg, hydr gbr orfi def br oni d&"

hydr oi odi de/ i odi de, isg ‘ , lactate, nalate,

mal eat e, nal onate, ne et hyl sul phat e,
napht hyl ate, 2-napsyl ate/ tinate, nitrate,
orotate, oxal ate, pal mtatey/panvate,
phosphat e/ hydr ogen phosphat e/ di hydr ogen phosphat e,
pyrogl ut amat e, sacchar at e, rstigar at e, succi nate, .

t 2403 Botink Ad doRtpdund OSFdratuts TX toi tabeicatal sesdthyd el ¥irfo form a
xinofoate salts. Suitable base salts are formed from
basesponhi ehFerara Kok oxi ¢ salts. Exanpl es incl ude the
al um ni um argi né-re, benzathine, cal cium choline,

di et hyl am ne, di ol amRe, glycine, |ysine, magnesium
megl um ne, ol am ne N sodi um tronet ham ne
and zinc salts. He 4l th of| aci dsfand"ba¥8s may al so
be formed, for exanple AT S @i cal ci um
salts. For a review ortsui t)ah)e salts, see Handbook of
Phar maceutical Salts: Prg ies, Selection, and Use
by Stahl and Wernuth ‘GH, 2002) .

Phar maceutical ly accep 2 /,Its of conpounds of
formula (1) may be prepared Yy one or nore of three
nmet hods: (i) by reactinq thescqnpoqu of formula (1)
with the desired aci doBP*BEEE " by renmoving an

aci d- or base-labile protecting group froma suitable
precursor of the conmpound of forrmula (I); or (iii) by
converting one salt of the conpound of fornmula (1) to
anot her by reaction with an appropriate acid or base
or by neans of a suitable ion exchange col um. Al
three reactions are typically carried out in solution.

— Y L - N R e T I
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change in tenperature is described as 'thernotropic
and that resulting fromthe addition of a second
wa@oeowosemt , such as water or another sol vent, PGI/IB2006/003153

described as 'l yotropic'. Conpounds that have the

potenti al to formlyotropic nesophases are descri bed

as 'anphiphilic' and consist of nolecules which

possess an ionic (such as Sc:oo Na+, -COO K+, or -SO3

Na+) or non-ionic (such as -N N+(CH3)3) pol ar head

rou For nore informati see Cr sta
g bt@&g@rﬂ th 9 quml@é @6 E%ml‘ﬂ}a Wlﬁl aq_%qu{e% S SQ u‘?’loﬁ‘ggﬁglaﬁm acetate to
(IQI?@{ AgundlggpgltngﬂaﬁEdmrd Arnol d, 1970) Her ei nafter
erences to conmpounds of fornula (1) include

C’@%&rg&gsei%a% gw%ﬂletoﬁe oS RboMAS8Bs follbivirgdesmmeneRtr example, reaction

I't'quid crystals thereof and to solv % S such
of an affitlet df Foanyle dibewn b@@npi@éﬁébméhﬁipﬂeiieé?&? off Qne\PE TS O m§ A8
Lher o M hied ekRof, r more
as, for E’Eﬂﬁ'}’g esthgf’mfng (Prge< Il’? eﬂ]is’lj epg?ﬂﬁ%%?%{rhg def i ned. o .one o
aromatid ol yedisNbr akdmple] yytave phkesnat rnmygc%themg‘bﬂpgn@th@rr%@pre the
prodrugs and i soners_thereof | |
e AT 545l R SRy r e o

bases Sel?l} a@ ?f%ﬁ&gﬂgfesg%&@dlﬁ@ lpE/Mdlh@ tpehiesine Qxfli’ﬁmﬂﬁrésthefeof onernt @ore

so-cal l ed ' prodrugs' ic bases
organi€ 8¢TROsCH 85, d6r dxample, gla¢in) acgieaqd beW?lﬁ Iaﬁldtolrl 81”98{%%{ oggan
the inyention. Thus.cert REcaSVIBHRES (e.g.,
and Of%%n“f AR 0T OF TREAT 2 Y TR ﬁﬁa@% %ﬁwl e;!(t 3 glﬁy no (
hexan@m{egalﬁ@j ﬁﬂbg@iateacsbmm ye 4 hiinietowethagardichigrepthane or chloroform),

amnlsteredlntooro otheb rd ad. i £
aromatj@ S OIS So FLOYUERERF| XY eelrg g%%otb gSI oL éerfg tﬁ]w t‘ﬂ%/?eactlono

E1 Vit
a comg&fnd%)f?gmuﬁa VOd%nB¥ @'ﬁﬂebl bhﬁn@lheeﬁﬁs’bgea ofSumelor dﬂmt &edalystsaslch as, for
re referred to as 'prodrugs'. Further i.nf tion

exam;il&]Sodhsm ayhnipe,Gdethy)s>- My@f@xye@&mhﬁmﬁlﬁl hipzel ma OINde ?benzyl-S-
i of b
o A e e 3 PR s e e

n
such a9 faf) emﬁﬂ@ mnetﬁ’ﬁmgﬁmpmyrﬁlm miz e theeof, b 2 BlvepiERgcondition or in
Ameri can Phar, mac&)ut i cal

0C|
one oEetsSAYRRE SYGh a3, 1OF 8XaRI% Iﬂrc?st o?aar r§81Q/%1‘1ts E{gj %Utlﬂéndl Methanol,
pr opaﬁglogylﬁrgﬂargl/o{ RREACIHAGs 0P dpanatr eetfahyxhbfmmalor mlxgtgres thereof. In

rese he conpounds of for
anothmfle@tmeeﬁle kepstipn pha eavaroand RT Fo W?f%’eﬁ ciafne ou?{n b Presence of

Alc LYEPRbRend S’iﬂﬂaﬁﬁzlagml apfmixtures
one 0&856 oréan“?{)ac?% su IE%% ggtge?(hx'ﬂ DQi Slfé/V ! Ce ; ?385 en

thereRANGAk @8 mdfe qilitsigsh a5 fca@@@mmlan%@m%lft ff?l‘feﬁ‘@ (F BV é‘?ﬂeP% fir toluene),
hydr%g?q%}q%gge}v%se :?cg}r%’g%lf ooqu ane) ,?%dﬁ{t? Eer% 11@1;1 &ﬂﬁr&‘@ﬁh 3d18)‘éanﬁl I(—)|rR diethyl
ether)’mﬁﬁmﬁes thireof@n andtHe féh&xfeet!hé clehorge @ hq:tpll aeld hgd@ggmgmj@ﬁgmg

th
grouft ¢f§ar (;nggf gﬂg;mg;}aggﬁnﬂ?}%&e Cflﬁga 8&& tﬁ%gres%%g ot &nﬁlﬁ‘ n?Jre mineral
ac1dsl(§?1c/:haa{sgfor %Q%}ﬁlg qa}a Yochfdric Geil O &6 acid; h;rdxbeﬂmacquﬂ rgigtures

roups in accordance, L
thereb® ire@m dr@neEx acvimrmsvah ds, é’cxrawam? B‘I’OU&P\A{@F S%Y%‘Eﬁ (ﬁgq t@eﬁ]%"glo
e found r mixtures thereof. In
etha ,péwg?l or ealteirg hme&s %%29 @ﬁ?%?%(lﬁgﬁﬁ%%ﬁ;
yet a?&ﬁgqlga{tm(@st)ha @Zldxas)fsmrcﬁd rcuggomfd aftfeenule diseheigarged out in the
ormula (I). SO | ed w
presdnag eFATICHY; TRTe DRSS SHEHI2P 1 HEEStil) :L%E‘éum g‘ﬁr%gﬁ%os(‘re’@ﬁ&mydr:‘de’ )
HglSs fefeBE h brit otirvere sploentasiwhas,Sor exainpke, protic
pomgsih?%w&%lgggﬂ%one Sexan‘pl es of netabolites in
accordance with the invention include (i) where the
compound of formula (1) contains a nethyl group, an
hydr oxynet hyl derivative thereof (-CH3 -> -CH2OH):
(ii1) where the compound of fornula (l) contains an
al koxy group, an hydroxy derivative thereof (-OR ->
-OH); (iii) where the compound of forrmula (I) contains
a secondary am no group, a primary derivative thereof
(- NHR1 > -NH2) (|v) vvhere the conpound of forrrula (I)

T
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nature. Exanples of isotopes suitable for inclusion in
t he conpounds of the invention include isotopes of
woyarogem such as 2H and 3H, carbon, such as BQIZB20@®03153

and 14C, chlorine, such as 36Cl, fluorine, such as

18F, iodine, such as 1231 and 125I, nitrogen, such as

13N and 15N, oxygen, such as 150, 170 and 180

phosphorus, such as 32P, and sul phur, such as 35S
Certain isotopically-Iabelled conpounds of formula

(1), for e e, those [Ineaq ' | i;ve
polar sqrihtefo ot Sianely rop Dy Tahb Qs SRR
tetrahydtbfilr&d QUfiétBY1 eBeridiresixtuldseheraafi oacti ve i sot opes

tritium i.e. 3H and carbon-14, i.e. 14C,  are

particul arly uspéidlled Désctipticn gfithepbeention vi ew of their

ease of incorporati and re ne d [
GBSOl G reenas: BrPPEar P G G BB phenst
amino) 'caﬁonﬁﬂ'—'ﬁyﬂ@ﬁﬂ -9 50 Ging @k Rhbpthdies AR hémiccatutivantladmsribed herein
resulting fromgreater nmetabolic stablllty,%£or
may begwemapideyy followiaigstod examnle.vercHan fequpnass at deuderiaPehgale
requi renents, and hemnee nmay be preferred in sone
ci rcunst agces. SQubstitution with positron emtting
I sot opes|, suc C, 18F, O anpd 13N, can be usefu
i n Posi n Em sslop Topog @ € tudies for
exam ni substrate T ecefit or —Wccupancy.
| sot opi cg) | y-1 abel ed conpounds fofia¥ ornmul a (1) can
gener al fshe prepared by conventijonal techni ques known
to tho®e~skilled in the art or by processes anal ogous
to those éEgmgibgd in the acconpanyi pg Exanpl es and

Preparati orrg lisi g/ an appropri7 R i sptopically-1abel ed
reagent in place o tJ:ua_non-\r dagent previously
enpl oyed. tically Bcceptabl'g"salvates in
accor danc i nvention include thoge wherein

t he solﬁeqmmgj crystallization neywbe iSotopically
substituted, e.g. D20, d6-acetone, d6-DVSO Also within
the scope of thesiknvention are novel internediate
compounds a !geiigedkbeloma all salts, solvates and

c exes t her eofmand al | <BTvates and conpl exes of
sal t her eof as defined her ej or conpounds of
d

f or Y The PRgenti on in /hggtzggLﬁgs of
the af g W iQn & d ' 42 Of .
The co g8 of fornula (1) should™he assessed for
their @i dphar maceuti cal properti stich as solubility
and sols tability (across pH) nmeability,

etc., in orgér to select the nost appropriate dosage

formand route of adm nistration for i(eatnent of the
. Formgpla VI . ormula JX .
proposed indi cati on. Conmpounds of t R&“T'nventi on
"Imtended for pharmaceuti caljgL ae adm ni sterefl as

(o7 al I ne or annrphgg§ p They may be
ob | ex agpl e, as powders, or
crystalfi~¢gation, freeze_dryi rying,; of ©

iMe drying. Mcro adi 0 frequency
' be used for thi .

adm ni stefed alone or in c F¥th one or nmpre
ot her conpounds of the invention or conbinationL
wi th onéewor' nore other dru (or egusgivpendGhY orfat | oT
thereof). Generally, they will be adm nistered as a
formul ation in association with one or nore

phar maceutical |y acceptabl e exci pients. The term
"excipient' is used herein to describe any ingredient
ot her than the conpound(s) of the invention. The
choice of excipient will to a |large extent depend on
factors such as the particul ar node of adm nistration,
the effect of the excipient on solubility and
stability, and the nature of the dosage form

Phar maceuti cal conpositions suitable for the delivery
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sodi um stearyl fumarate, and m xtures of nmagnesi um

stearate with sodiumlauryl sul phate. Lubricants
w@eoensd’by conprise fromO0.25 weight %to 10 wedTIm2086003153

preferably fromO0.5 weight %to 3 weight %of the 4 0

tabl et. O her possible ingredients include

anti -oxi dants, colourants, flavouring agents,

preservatives and tastemaski ng agents. Exenplary

tablets contain up to about 80@6drug, frontabout 10

0/ t 90 ,
}g,hiR)aZ? 25(45 glgq%f)p@gy gcmropy -g— %ﬁ l 4- [ 4?%%%?%6’[9%1 phenyl
amino)%ﬂbgﬂﬁl)o 8-abouts. &ﬁy&&ﬁkﬁ-hépt%oﬁh &mheﬂglrcaMum anltiof Fagpmula I can

5 weight %to about 10 wei %1 ubr ant
be prepFeed) o em@l@lsacmglmﬁt@ ediepieds da8s gP F&ﬂq %}\D]J(S) FHB&? 81 Per eacted

with ment§¥1 18(&%@&21%0@&% ofﬁ%ﬁﬁ Iﬁ k& RS aonpotihd @ﬂsorﬁlﬁﬂahif&lﬁ({whereln R

be wet-, dry-, or nelt-granul a g hvd
is the sifat bs definge arbick). 6 he eoqnpqmé df BetwialV a3 léqqe@qt@d W1ﬁ21 enzaldehyde
to fom{]%?r;)%ugggtjtat I e o%rglyc;dnta%f %Qﬁmﬁﬁ Vr@ﬁ%e ey edaswignd

fluoroR AEARSH Sloetrm Ihmﬁ&rmhﬂf&bmmia MI tfhb l:@msound ol Femysa ¥§ can be

reacteql-vglt}EQ g&@n}; ((?:Fg\lé tolg% gllrrgula ﬁ,gﬂ rf‘g‘l%{ %‘Bwpgé%d%ﬁfgm&{g lVIII Thp Eompound
of Fontln?l% Qmr SRBE %fl‘taﬁedﬁ%l%' subjedt1® adi@ E:atb]l@ﬂéi‘lbl&[vag@dﬁfd{dtall an(yhydroxy
ca

are typi I'e wat er - sol ubl e or

protecmgt gous Mdndbiséewahwdlropwamlmsfage 2 coMRRIAHTETHEY (e The
comp OBB‘g‘BﬁI: %@d Lasl?g?%l be%al?r ?trq;' GRAAPES cXﬁlﬁQ@hﬁdf@]yﬁt@ kd $orm a compound

ornmula (1), | mformng
of For@layXEThe éonijonee bf mem X e be ﬁlrlhgnmmygmd to hiemi calcium salt of

| asticiser tab i ser por e
Form Eﬁ%ﬁ@lPV“WﬁHWF§Wﬁ§ t@ﬁﬁ gwgolvg%t " Some
conponents of the f rnula on, ma rfo NAlnatic
GRS REET AT HE CSATBUAT BT OF SPR U P "y B
solven‘l\_;ahﬁ Bllé bhBerR! 1286 bthb:@ured\heRbe rT}mleaxhioa cemalpo bnchrried out
Yy conprises from1 melght %.t 0 80, MEI%H£n

in the pmsawts yﬁom;atlrl myore opgenZ(Pagsi HREXTRlS t%@ W@‘l“ﬁlﬁ P

¢l ubl e conmpounds nay conprise a
mhykﬂ?ﬁ%?@Fan%ﬁ ?lon of the conposition, typically up to

im‘){% .o tn hﬁndsc?ljl tnﬁtclla 164 ctdﬁ BQ @atrh‘é@ bito 1nbﬁ@ or more solvents, for

T5Y 3°6F form of

examl;gél Iy I Eﬂbbt(@j bk%lﬂérﬁs @%a,dﬁ:xaﬁl%lw hé}ptlalm)f Qlﬂﬁlqggnapj@l PSS G g

e selecte rom nat ysac har r

e e R S A e
mlxtutég Qhefr@cﬁg §n0 rél@tlérpca%%lébﬂie%mne%oumrtﬁe ptquncabf gneiqr nmdreorganic

to 80 weight % Qher possible in edlﬁp¥ le,
bases, ﬁm: bxmd@l@ piferidinedeymidine or Bralemng, §ne ¢ BOG S o 0T eXamp

glamaé@%tl‘lg gl(r:l (%g ?r%%%r%&d HreSahyalto %a‘?nc bc'd@és Mlo¥gatd AMtsat i ng

nts co-solvents (including oils),

I1ients,,. bul kin nts f one or
e EE A & SHEPHAGY B g b P ddResence o
more @&9195@ CLJ2 eiawlét gbchﬁm' d&twfﬁﬂf ,3esthydese (2-fipdromyetlyylpf-opsalrsd ghiazolivm
évaporative drying_ o i N ag eou
bromigt Dbenzpbel @onErayyekihg8 ts‘&llta Pmb ?tl%’?‘he ¥ mlxa}fgsd‘h%m"f The
react1g19 9? h 41b e Médq&lt%i/%@ pPdseldddn Bhe orl HPeGREanc asew milemﬁdple
er dryer, or by freeze-drying or vacuunm ng. Ivent
tr1eth§zl@nmﬁ piriding orf wixtwe derepdrin aiselverit e FoRiop & lﬂoqlﬁtﬁ’lf at"é“d“’ vents,
to be imedi ate and/or nodified rel ease. Mdified
rel ease fornul ati ons include del ayed-, sustai ned-,
pul sed-, controlled-, targeted and programed rel ease.
Suitable nodified release fornulations for the
pur poses of the invention are described in US Patent
No. 6,106,864. Details of other suitable rel ease
technol ogi es such as high energy dispersions and
osnotic and coated particles are to be found in
Phar maceuti cal Technol ogy On-line. 25(2), 1-14, by
Verma et al (2001). The use of chewing gumto achieve
controlled release |s descrlbed |n WD 00/35298 The

o e
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drops. For intranasal use, the powder nmay conprise a
bi oadhesi ve agent, for exanple, chitosan or
waeyerosgsari n. The pressurised container, punpPCEB286/003153

atom zer, or nebuliser contains a solution or

suspensi on of the conmpound(s) of the invention

conprising, for exanple, ethanol, aqueous ethanol, or

a suitable alternative agergt for dispersing,

solubilising, or extending rel ease of the active, a
for exarﬁﬁl@ﬁﬁxjo 51§§5)01\%ﬁt55(9 bV efihaaod etﬁﬁ‘nd?ﬂirbﬁ&%@i 1s%ia!fd‘pﬁ§61 P tvater),

as bitan trioleate, oleic acld,

ethers (eki gmlxalc of t@tr@hjudcpfunan) ormigresstberepl. a dry povvder or

suspensi on fornul ation, the dru% product is mcronised

e eaasﬁiczeofwombu@ ¢fdtorngulai Wleoap bp partkindh aptdip jopp or more solvents, for

al | n.>S
examply, SGRER kien 15 ¢ ARG ThERT T WY (BF MR o
heptang) adthets {d d. rtgtra}fyﬂwfﬁirab,eﬂomaé oﬂﬂlleﬂhyhgher}a onnanmmst ihe@bf The
. tlui roce33|n9 g form napo I%artlc es, ﬁ@_gr [& ivalic

reactiony CSATIeG Ut Brthe BESKRoR P PIYT S BT8R e O ?’%?P‘p S piva
acid, p-ﬁ%@éﬂ@lsﬁlforﬁ& QHB gemlnhies Pereof. _ _

hydroxypropyl met hyl cel lul ose), blisters and cartridges

QL i@k B R&all Al "I\Bl@&)x?f)ro'tééﬁﬁé foab OF a BBMpeIidio?FeRh@h &I can

to cont§|n a powd m X of conpound of the
be carried vetit |thﬂrpre@nmft®bloen}9m/mwr% acids, fercerample, hvdreddorigracid,
hydrobrotmalcr: g%hld %y%rorlocﬁg gcfnlg épﬁx%ﬁgﬁeg&%kefof e’fﬁﬁégﬁloﬁ%gé 318%35 Qérg@d out in
one or mlmsdrv@us for exam;ﬂds; @rdtmrpmianfsoltzhtﬁs faon,ongttiamadt esthanol, propanol or

pr ef er abl atter h sui t.apl e exci pient
wate), BHE - AR IR ] TG PR Gou Rt BN TRpyTerpape of ket
and hycirBﬁéffn%ﬁa%tm@ gh%ﬁﬁ 84 AfWbd deidll A By ady Skt AkvegSBkiibd Rifown to
| ati on use in an atoniser using

ﬂKEeoéﬂ@%UT@ﬁyﬁrodynan1cs to produce a fine nist may

contain from 1lng to 20ngy of the conpound of the

iThe &pdiobysispé e comperndi hoama Lheambe %?étl%wt\% fhgrpsesppgp of one or
more bXs%E yfmf é(%mgiermthtuﬂn %g&‘g}ldF S n{ﬁ&gﬁﬁxlsm&é) ?o 3 h B9 dﬁﬁﬁﬂe or mixtures

ene g ycol ,
thereofS trhe Iréaetlmattaara,lsoéiel’canmﬁ oanigh cse B mqsrecs’w[l\@ntscj@r example protic polar

Al t erna nt S e us e
solventﬁ I(‘?o% g @n 1 , Ipﬁ%qaa elsal?ryg%}og pr W %tar e1s eh% 1 t%%%hydrofuran or
diethyl @theSUr m1§hh|rés&1@ér@off | avours, such as ne nt h 0| and
| evoment hol, or sweeteners, such as saccharin or

Sae %Bl%{ﬁb&hdscﬁd"oﬁﬁﬂﬂa ReYaniHR c@ﬂ%@@d o 1t 08@eshOidibe Bérhigakium salt
of the invention intended for inhal ed/intranasa

of Forrmgarl hy fellostingprocqgraigiont to pose of skithixthe arti nt r anasal

adm nistration may be fornulated to be inmediate
dm theabonpwhemes whetcspswfiarridngng peantsesalipis baMCAtalysts acids

etc., art':vrbn(gl tflén%g,dﬁ %l t§ %? ﬁncge%t % Ql:ﬂ% %ﬁ% g%gexg@s@mﬁité 'bases, catalysts,

et’ed an
acids e’&f, (kgbﬁﬂma’dloﬁeeddeen tHerartt thay b:ealssxedoﬂmdlaylyptbmni@ctlom tealperagure and
. and rosol , the dosage unit is determ ned by neans
duratiog fmay ich delivers a metered amount. Units in

accordance wi.th the inven re t ypi I r anged
B ide e RTcs e e g BAsReRRS %lfSrﬂé Blrarpfiments
certam‘iil"i’d&ﬁ{caqeﬁseaﬂ@i%ﬁuﬁﬁleﬁg Rillibe hﬁﬁa@éﬁt itthBs Sk den GsLt Md,are within
nmore usual ly, "as divided doses throughout the day. -
the scopbef o pprsentdrvestion-he i nvention may be admi ni stered
rectally or vaginally, for exanple, in the formof a
suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives
may be used as appropriate. Fornul ations for
rectal /vagi nal adm nistration may be fornul ated to be
i medi ate and/ or nodified release. Mddified rel ease
formul ati ons include del ayed-, sustained-, pulsed-,
controlled-, targeted and programred rel ease. The
conmpounds of the invention nay al so be admi ni stered
directly to the eye or ear, typically in the form of
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a nonsteroidal antiinflamuatory drug (NSAID), e.qg.
aspirin, diclofenac, diflusinal, etodolac, fenbufen,

wo eovapseoben, flufenisal, flurbiprofen, ibuprofeer/1B2006/003153
i ndomet haci n, ketoprofen, ketorolac, neclofenanc
acid, nefenam c acid, neloxicam nabunetone, naproxen,
ni mesul i de, nitroflurbiprofen, ol sal azi ne, oxaprozin,
phenyl but azone, piroxicam eul fasal azi ne, sulindac,
tolnmetin or zonepirac; a barbiturate sedative, e.g.
anmobar bi tal, aprobar bitaf,,tabarbital, butabital,
nmephobar bi tal, netharbital, net hohexital,

ExampRE pRREBbh BF 4 RRERA0A LidhBheic 36892 b Riropyial- RY LAk
SEUAR: penzodi azepl n aving a
henyl idei ve

O [ ,
action, e.g. chlordi azepoxi de, clorazepate,
di azepam flurazepam | orazepam oxazepam tenmazepam )
¥ mixtid o0 b &terahwihopytaraiyiggmethy]) lpheiyh gmanes @@ gt 9.9€mol, 1 equiv.)
action, e, g. diphenhydram.ne, pyrilamin )
(orepssif GBI BrocE G PBHEH Ay ety £y (192507475309 and
Tetrah&F ALY 243 90.N2062)05 3565 il ddbutyBR hohaetd ®g, 0.34 mol, 1 equiv.),
neth;gsaTbne or dichl oral phenazone; a ske&etal nmu cl%
tolueng (6P@dnend &2cpthylenerlismane (2 (0<Gf el 1 cgHl o F2dRRSBHE, 2 2-
necked$ SiRA ARk 84 1HEEERAGRRAIR! wR e IRA NG W IH&in-StaR set up.
N receptor antagonist, e.g. dextronethorphan
After cOfapletiBa hi/ilie ooaption, it dojtenpwphicmanyd widei vasuwmt e icrude product

was S REORT b SRR e Bl e,
v bt PRt BT ek RMBUEPI SRR TR G 136,

2H); 15901 Mlat 112§ 20k (B! PR N 9. SdSX QMBI AT (R nH); 3.87-3.95(m, 1H);
topi ramat €, neranexane or perzinfotel including an
4.47(ANREBHan t Y ¢rfisén, 118); .74(¢; éﬁ&ﬂ?dilﬂ); T P24 dp? Bai 37 -53(d; I=6Hz,

o badked R 6
2H); 9%5?-"{525{%‘%- f1 uor ophenyl ) - 4- hydr oxy- 1- pi peri di nyl ] - 1- hydr
oxyet hyl - 3, 4- di hydr o- 2( 1H) - qui nol i none; an

al pha- adrenergi c, e.g. doxazosin, tansulosin,
Exampld Drirehareionad 2ifeazy] i e-4eetint-3toanipditangic aeid 44-(tetrahydeg-pyran-2-

4- 'n8-6 7- di.met hoxy- 2- (5- met hane- sul f onanmi do- 1
@MQL%&M@%@% oi soqui nol - 2-yl)- 5-(2-pyridyl)
e BBl by e Pafitieit 09 [ gy afpShan 2-iosy methy)
phenyl? Otdei (PO L, 018 moBN eaiiilyl) CRAMHING 8516 ¢, @O mER V@A berealdehyde
anotrigine, topiratmate or vagﬂ;oate' a &gg%iylnl h
(30.5 K3 lamoh d sabiy, elpeirkacelid agid (10grmiad-5) mul 0 ggputgang hexane
logd 1 L o - . The reacti
(500 rr@ﬁé%g?w%p?% glragz ng?cﬁéﬁ%gﬁ?ﬁp%gvgﬁ’h f %e,arll Stark setup. The reaction

mixturd wtae tefhlvyd with @zevetohid refo(al ofiwatey:| Ahidaghd offibe r¢agtion (TLC

monitc’(rffa]ﬂ {h%%g v%&g&%te(%ﬁ%ggg% Ee%%%%lfp?é’s{s'r%{tg _%fv@ sgfli(ig, wHi8\Fas washed
with hi Hekhrd, bAdADE GEMRL WYY Jdviaersy by & Baebker Bmbél: fihkeraielempbyndiwas
_ wmerlw%#-nmrlgé-LZ-Qh modﬁ+ﬁ2,% dth
purifiedrongeimmysBisa seivkAB Y meshy | 3hicthyh poetate{grpe)dp ptford the pure
' I [ nmet hoxy- 5-

pﬂﬂu%?f%&?ﬁ%?% egéﬁé?bhenyl]-nethylanino]-2-phenylpiperid

ine (2S.3S); a nuscarinic antagonist, e.g oxybutynin,

tol terodi ne, propiverine, tropsiumchloride,

dari fenacin, solifenacin, tem verine and ipratropiun

a COX-2 selective inhibitor, e.g. cel ecoxib,

rof ecoxi b, parecoxi b, val decoxi b, deracoxib,

etoricoxib, or lumracoxib; a coal-tar analgesic, in

particul ar paracetanol; a neuroleptic such as

droperidol, chlorpromazine, hal operidol, perphenazine,

t hi ori dazi ne, nesoridazine, trifluoperazine,

fl uphenazi ne, cl ozapi ne, ol anzapi ne, risperidone,

zi prasi done, quetiapine, sertindole, aripiprazole,

sonepi prazol e, bl onanserin, il operidone, perospirone,

racl opride, zotepine, bifeprunox, asenapine,
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a serotonin reuptake inhibitor such as sertraline,
sertraline netabolite denethylsertraline, fluoxetine,
wameoo7losuoset i ne (fl uoxetine desmet hyl netabol i t B¢T/1B2006/003153
fl uvoxam ne, paroxetine, citalopram cital opram
nmet abol i te desnethyl cital opram escital opram
d,|-fenfluram ne, fenoxetine, ifoxetine,
cyanodot hi epin, |itoxetinejpdapoxetine, nefazodone,
cericlam ne and trazodone; a noradrenaline
| pe ) t = 1.52-
ms (i BbER; TR OS2I LR B AR Ol Aot ¢ohaRa 16, Qe 51D
1. 85(mf8H)oBaﬁ(selg J—~6Hfm>}51 3 ﬁE-,B S6(ransey; B187-3gmo pil); drt7(d, J=12Hz, 1H);

r oprion, nom fensine
468‘rgﬁﬁl “£2g9ﬂﬁ23@ ¥9fgﬁ¥e cially a selectlve
ngradrengl i ng k 013[t0[L§#Chkﬁ§ﬂffnmt ﬁ ne..

e 3: Breparation gf 2- N
pentanci€L G4 m(t%ﬂ&ﬂ@@{zﬁﬁaﬂ-ﬂeﬁy CLIAY! ﬁi‘eﬁﬂﬂ aﬁhhcta tor, such as
venl af axi ne, venl afaxi ne netabolite

Qe smRE By “()@Hiﬁﬁﬁx@@ﬁe‘mﬁ}i DGk RpakThitic adid Mt&fa@@ﬂx@@yran -2-yloxy
net abolite desnetﬁg cl oim pram ne, dul oxet

methylyghengld pwider(S Sresl 0i0 rh QRiv.), éﬁlwomezaﬂcﬂeéwlﬁ (tlrﬁ wLo% PRl mol,

I T e

equiv.)Sripy] f(nfhne (dry, 10 mL, 0.0072 mol 5. 8 equiv.) were placed in round bottom flask,

et prge] BRSSO I o, AR YR P s

After tHe2eacBidh was @%rnﬂhe Zeaﬁﬁ‘&ﬂ%ﬁxtﬂre [v&(a& extravtddioeiiinythyledbiae]and washed
5- heptenoic aci d S) - 3- am nQ- 4-

with waigrel preghqrier qvst qumyg@gp §qc§1u15 mﬂtht@ hpgﬁang layer grag cancentrated and the
crude nﬁ)ﬁﬁ%%ﬂ?&h%ﬁuﬁ (s%wa ?el 100 200 mesh, 17% ethyl acetate/hexane) to

am no- 4 1-(5-t hi azol yI') but yl ]t hi
afford th pdrephddico heeldohlg G3|8é%)

(2S,4R)-2-am no-4-[[2-chl oro-5-(trifluoronethyl)phenyl
MS (+1]>ﬁ hiod&:)-' &&HBﬁZ@I(MUuI)aH@NME(([]J}@E, 300Hz): & 1.15(d,J=6. OHz ,3H);

L3k %)Izj St {1‘14”581 g;ﬂmf pgﬁi’%%@@ 587 858155 (m, 180 3.70-3.95(m,
1H); 4. @d w(sgtlﬁez}@)r h%ﬁmm(ﬂnem?ﬁ[a[z;(dlj% @$), 18D; A0I-NQ8An,PE 0XYs-

i azol yi ) but Yyl Jthio] - chi orobenzonitrii e,
800(mN2I[I)4 [2-(3-
chlorobenzylan1no)eth | ] phenyl ]t hi ophene- 2- car boxam di
pedk: P alignjof] [(AR oA 'R 4fﬁlm0phenﬂ -5-isopropyl- 3-phenv1—4 [4-

[1,31dicb:(an[%ﬂi—a{:étio(a&kﬁéﬂ@bmﬂeﬁe:ldi methyl - 1H dazo[
4,5-c]pyridin-1

-A/ fn})ﬁ{i\@fbfﬁ}[et(hmubﬁﬁﬁhﬁqﬁ} T-akbophehyldthpidhyttheln¥-ene pedtiic acid

et era T oIDY 2B IR LR ) £ PR . SHPIYOaRgs of
Forrnuﬂa"’lﬁ' (19) gebh)\ﬁlﬁ]nm? nzo b&u@? ifvalic 3cili UKL, @4 Blbl, 1.03 equiv.), and

ant agoni st ;

heptang: to(l@antepjtaé;mg}ﬂoﬁﬁary(%i FAM M) Wy @}a@@@m@ﬁp%lppttpﬁyﬂask equipped with
a Deangéltfl% Fe ot ggé%[:tgé)r}qx% )J)tl?rg %s%é ge(f&lgg% %Th\’glﬁ’?%%éfﬁ())ﬁlg reé%(ﬂfal %an§/ ter.

After the wﬁxﬂé’tmm)fyéacualh éFIL(E maaitekingNE: 406A)ks were DRGVEd DB 200Gy

a 5-1ip enas n such as zj | eut o
evaporgof. (Bherlle Has i ? hlt#g‘ffﬁw@if@%m? taé??‘ﬁaﬁ‘ifiﬁogut?ﬁpof pYHum
bicarbdtraid &asmaéwesythmbmibﬂ TheRfubyils-1@yed wiah Ok tefeeed (Wabr dlA8)etate and
or 2,3,5-trimethyl-6-(3- pyridylnethyl),1
,4-benzqu|none (CV-6504); a sodium channel bl ocker,
such as |idocaine; a 5-HT3 antagonist, such as
ondansetron; 10 and the pharmaceutically acceptabl e
salts and sol vates thereof. Such conbi nations offer
significant advantages, including synergistic
activity, in therapy. 15 Inasnuch as it nay desirable
to adm nister a conbination of active conpounds, for
exanple for the pur pose of treatlng a partlcular

' o o "
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15

20

25

amne of formula (I1l), wth an excess of a suitable
organi c base, such as Et3N, lutidine or pyridine, in a
wa@orabi7eo sol vent, at a tenperature of from r oRPOT/IB2006/003153
tenperature to 800C. Preferred conditions conprise 1.5
equi valents acid chloride in pyridine at 600C, or with
1.5 equivalents lutidine in acetonitrile at room
t enper at ur e. Conpounds of fgfmula (V) can be prepared
-from conpounds of formula (1V) according to process
st.e i n,ester h | ysi ' [t&and
the orgfyc Byt iasfat T Rercbi b AR D EAAR A0 URAR] oBgRAC
concentfB@id. arescru@sinnguravaa plufied oretodiimib Gilecaszel A 08200 meph, 15% ethyl

NaOH, KOH or K2COB in t f wat d
acetate DGTAEbIOGOETE PSRBT gl SDG TSIt 1 om ¥ oom
. f d e i
MS (+ienaiogtl en g6 CHOLDHIENMRR £L s SRy it AL g1 30, 18D,
f | i far ; 3.85-3.89(m,
1.36(s, gglﬂglg{tjﬂg?}@f 1.%6*!1!‘?’7@1% \%{)é@.@o bﬁoaﬁ,eﬂﬁf €82 B0, 3H); 3.85-3.89(m

ormu y decar boxyl ati on under
2H); 4.D5:8125(10y 2Hi) # dDE, Eoridilz, i Bhé. 64 deidimi HY); & S6ehprral il of
from 500C to 1500C (process step (iv)). Typical )
Exampbof) Prépaenion of (AR iSBA- 7dA-(¢fpemphaiyl éu-hydrosyethyly phenvlamino)

! . | ve -dihydrox %gn%gceac?cf te{“t.[bQﬁ}l%ngC
i ed at fl ' N HC -
oK o o HARo B Py 13-4 TR st SR [46gt]jahydrz-
pyran- -%I L@ty }I)}{@yltm?% cﬁlgﬁfogqﬁfyf@ﬂlz-@qﬁﬂ@@ﬁjﬁflﬁletﬁﬁ{/ l[’ﬂ1,13 10)fan- -
e e i
1 A (d, - he
amd:mgt(‘l)lﬁ%cog:ﬁn §§Q%§fl.)?£n ﬂquléa.[}%llg |2)(§.§ (@4 B wREpIREARA 8Fhofd 10K flask. Th

or mu cording to process step
reactiohin)ixause Wesgiricd etircaboempéniurGcReartion mixbeiges seRcegiated by

formula (M) can be prepared fr
evapore g P1ipt Hlee RO e e SOF AT MDD Rt o P
acetatd dnidithe &Ryld0&EIIIHRE wab adehell avithSate diel. ovEoambydrvds swfivm sulphate

formula (VI1) can be prepare$ framc ouq$ Of2 h. 60%
and copesmirated: ([ JrUBg MBI RS RHEE %C&E’E‘B?ﬁﬁ?ﬁ’g@ 21 ﬁf QO ELEh, 60%

' S ' ft: 6.36%nmpounds of

ahﬂi?%?%ﬁ%gﬁ%??)%gﬁﬁ%g%ggg%g§§§e¥%gﬂﬁf%ﬁ%gﬁnd;%Zprornula

VI11). by, a ] coupk [ reip ) 2H); 1.45(s,
M (rgfgpedey W27 SO BL MM (CIRCH, S00rPE Ba, 15, a0 28D 1436

oH); 1QWPEL(RY SHD. 3001, F6l A, 3. SBey60kins 2D 8.6 bP(rme d ED; 4.08-4.13(m,

according to t hi ocC as described in WO A-
2H); 49@(838![154 %@éﬁéﬁ@ g??"’@%{% l)eﬁéi X) (M |)I Schelrre 3
gpgpggpg§_of f a b d ) '

VAT AV AN

< a TS “~1 R
carbndy¥-4 dsbpRipyE3 Syl

ant noacet am di neé, W th conpounds of formula ArCHO in

t ' g ino) carbnoyl)-5-
pgﬁgggm@g -gﬂ?ég__f&)é%%lﬁﬁw fifdro pme@ly?gﬁn | amino) carbnoyl)

ounds of " fornul a may be
isopropylepahexyigyyroty el atdityrrenybemxioipadidisridruty ceGRisUREEF of
formula (I i.n.the pr nee~of o Lithi A ' j
e g babH VS BBERO% Sho b PIAIN Bl s
The rda88&H MBRrORAE e stifted & ah dndien®xdnstridtas. Addeomdiofigstechyarolysis,
fourth process, conpounds_ of faqrmula (1) nmay be 1
solverys wprrrertovadamd denaseidneig avdistobyethin Faiesiap) thegueons layer was

id ] ted by Schenme 4. (H) (X) (XI) Schenme 4 M X
Wa““ﬁﬁ@“%&%?e as defined for Schenme 1.5 Conpounds of

formula (X) can be prepared from conpounds of fornula
(I'l) by ester hydrolysis according to process step
(ii1) as described above for Schene 1. Conpounds of
formula (XI') can be prepared frorff'conmpounds of
formula (X) by decarboxyl ation 10 according to process
step (iv) as descri bed above for Schene 1. Conpounds
of formula (XII) can be prepared from conpounds of
formula (XI') by an am de coupling reaction according
to process step (ii) as described above for Schene 1.

A - S~ o r
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Wl ey and Sons). The present invention also relates to
novel internedi ate conpounds as defi ned above, all
W@ 200085479®1 vat es and conpl exes thereof and al | PEDIB2a0GE®3153
and conpl exes of salts thereof as defined hereinbefore
for pyrazine derivatives of fornula (1). The invention
i ncludes all polynorphs of the aforenenti oned species
and crystal habits thereof joWen preparing pyrazine
derivatives of fornmula (1) in accordance with the
F{E}S%n% an aﬂdetoué ol AR 9?@111%% PORRS kgt ?ﬂﬁeﬁu&l}ﬁleﬁﬁ) 4-(4-
routinely select t ormo hé i'nt er
hydroxy‘, meﬂxyhmdhsny\hrrmhn) pa@uoyﬂkﬁ—wdpeoméétphcmﬁmyrrat iL-otl-p§-dihydroxy-

res ose. i nc
neptangiERd S iAok SRR R Bl bl Ch M Flg bR % v
White ﬁré@pltd?é whystdiint® vﬂ@dhrﬁ/ﬁrfﬁtetdﬁiﬁ)ff eaishdd with eat@iswantolnt of water,
ch the product may be purlfled on isolation. The
and dm’rdwl@éfﬁfl}%ﬁ(l? d=iPfst rated by the f oI | owi ng

t at Ex ""1H N i
M (poriGSpBTORI NS SEBLT A e 18D AN Ce S BMRRYISEY 4 122

IS

1.62 (m ﬁhﬁ ‘ﬂb? 0@5 gf%g§%cd§/ 211%5 I”l%f)g% 6 g_@]ﬁ{ 3. 205n§ gg S\I%Ir%?r g%b (brs,

2H), 3.80 (s, 1Y, r4a4tie(tsh?yHI)5 7108+ve2 (s, ri@H(rﬂrﬁxb(mlt I=eﬁlihl2H), 9.80 (s, 1H)
abbrevi ati ons for designation of major peaks: e.g. s,
singlet; d, doublet; t, triplet; g, quartet; m
multiplet; br, broad. The mass spectra (M5) were
recorded using either electrospray ionisation (ESI) or
at nospheric pressure chem cal ionisation (APCl). The
fol |l owi ng abbrevi ati ons have been used for conmon
sol vents: CDCl 3, deuterochl oroform D6-DVSO
deut er odi net hyl sul phoxi de; CD30D, deuteronet hanol ;
THF, tetrahydrofuran. LCMS indicates |liquid
chr omat ogr aphy mass spectronetry (Rt = retention
time). Where ratios of solvents are given, the ratios
are by volune. Certain conpounds of the Exanples and
Preparations were purified using Automated Preparative
H gh Performance Liquid Chronat ography (HPLC).
Rever sed- phase HPLC conditions were on FractionLynx
systenms. Sanples were submtted dissolved in 1nlL of
DVBO. Dependi ng on the nature of the conpounds and the
results of a pre-analysis, the purification was
performed under either acidic conditions or basic
conditions at anbient tenperature. Acidic runs were
carried out on a Sunfire Prep C18 OBD colum (19 x
50mm 5nmm, basic runs were carried out on a Xterra
Prep M5 C18 (19 x 50mm 5mm), both from Waters. A flow
rate of 18mL/mn was used with nobile phase A: water +
0.1% nodifier (v/v) and B: acetonitrile + 0.1%
nodi fier (v/v). For acidic runs the nodifier was
formc acid, for basic run the nodifier was
di et hyl am ne. A Waters 2525 binary LC punp supplied a
nobi | e phase with a conposition of 548 for 1 mn then
ran from5%to 98%B over 6 mn followed by a 2 mn
hol d at 98%B. Detection was achieved using a Waters
2487 dual wavel engt h absorbance detector set at 225nm
followed in series by a Polyner Labs PL-ELS 2100
detector and a Waters ZQ 2000 4 way MJX nass
spectroneter in parallel. The PL 2100 ELSD was set at
300C with 1.6L/mn supply of Nitrogen. The Waters ZQ
M5 was tuned with the follow ng paraneters: ES+ Cone
voltage: 30 v Capillary: 3.20 kv ES- Cone voltage:-30
v Capillary:-3.00 kv Desol vation gas: 600 L/hr Source
Tenp: 1200C. Scan range 150-900 Da The fraction
collection was triggered by both M5 and ELSD. Quality
control analysis was perforned using a LCVS net hod
orthogonal to the preparative nethod. Acidic runs were
carrled out on a Sunflre C18 (4.6 x 50mm 5mm, basic

- g, o ~7Zr ~NA N yaur ~ g~
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m ) and added to a solution of the
3-(2-chl or o- 5- net hoxy- phenyl ) - pyrazi ne- 2, 6- di am ne

W@ Rgfpose7ag i on 6, 9.0 g, 35.9 mmol ) and | uti di nECT/BB2806/003153

m, 46.7 nmmol) in CH3CN (100 ml). The reaction was
stirred at roomtenperature for 4 hours before
concentration in vacuo. The residue was taken up in
200 m ethyl acetate and washed with 100m water. The
organi c |l ayer was coll ected and washed again wth 50

We Cl m.water and 50 M brine, before drying over MpSO4 and

et Alncentrating in vacuo to afford a sticky gum The
resi due was purified by silica gel colum

1. shhahsd fog iaaiyharaioutolf (BR, WRHT-[@t(@yflucaaphtayl 5 hiemirapd-3-phenyl-4-

2:1, to afford th odyct as a ite splid L .
[(4~hydwmt@@2fwé@ﬁmg 9%%@#%‘503-14¥1?@<53<ﬁ¥w(§9?§y-%%@0¢%%}d hemi
calcium¥aft of FofnfpL,(1H m, 7.05 (1H m, 7.25 (1H m, 7.45

(1H, , 7.5 (1H m), 8.55 (1H, s). LCM5 Rt=3.35m n M

mz 359 [VH] + anpl e 3

N-r 6- Am no-5-(7- di hvdro-1, 4- benzodi oxi n-5-y

) pyrazin-2-vn-1 pyr azgl exh- &&Coxam de

METHOD C Oxal yl W) was added
to a slurry of 1-ngthyl - pyrazot'e-5- car boxyl i ¢ acid
(40nmg, 0.32 mmol) i n~di€hiforomet hane (2 m). One drop
di met hyl f or mam de addad and the reaction left to
stir at roomtenper atu
concentrating in vacuo )
di chl or onet hane. The resuIFti ng acid chloride was
di ssolved in 1 m anhydrous pyridine and added to a
sol ution of Formuia |
3-(7-chloro-2, 3-di hydro-benzo[ 1, 4] di oxi n-5-yl ) - pyrazin
comprigng, 6- di am ne (Preparation 13, 50 ng, 0.18 nmol) in 2
m anhydrous pyridine. The reaction was heated to 6Q0C
(a) reactngamamghie off Edbumda Hondemethal isolgityrpl aca@teco faiodmula 11T
partitioning between 5 m dichl oromethane and 5 m
wat er. The | ayers were separat eod ugi ng a phase
separation cartridgerand the orjganfc | ayer collected
and concentrated ijn vacuo. dyte was di ssol ved
in 1 m dinmethylsuN oxide and pohisfii ed usi ng
preparative HPLJ CVMS Rt =3. 14min M5 nfz 388 [ MH +The
foll ow ng exanpl ey of the general fornula: were
prepared by nethods, anal ogous to Methods A and B, as
described for Ex#Mdts 1 and 2 above. Unless ot herw se
to formPQo8HouRt! SRR rALIaT It glvRblemh RIS BRr bl Qlip dRted from
nmet ﬁ%d referred to. Exarrpl e l\b.lﬂﬁir(gﬁlzﬁrre Damtéagr P
acetyl, Pmapyy ttrplayidronyrayharatnxyunethyd mpthexetboxpymgsnd on bepAy;
N-[ 6- am no-5-(2-chloro-5- LCM5 Rt=2.92 mn Method A
usi ng N-(6-am no- 5-
fl uorophenyl)pyrazin-2-yl]-&-methyl- MS mz 347 [ VH +

chl or opyr azi n-2-y|)- thy -1
1H pyrazol e- 5- car o e Npyrazol<e- 5- car boxamni de
(Preparation 2)®nd Z=thl oo- 5-f | 0or ophenyl bor oni ¢

acid. 5 2,3-dichi orophenfA™RAY[ 6- am no-5-(2,3- M5 niz
363 [IVH + Method A, using N-(6-am no-5-

di chl or ophenyl ) pyrazi n-2-yl]-1-nmethyl - 1HNVR(CDCI 3) :
4.25(s, 3H), chloropyrazin-2-yl)-1 -nmethyl-1 H

1H pyrazol e- 5- carboxam de 4.45(br, s, 2H), 6.72(s,
1H), pyrazol e-5-carboxamide (Preparation 7.35(m 2H),
7.53(s, 1H), 2) and 1.5 equivalents of 2,3- 7.57(m
1H), 8.04(br s, 1H), dichl orophenyl boronic acid, 1
9.02 (s, 1H). equival ent cesium carbonate and 0. 1wO

| Exanpl e 12 N-1d-Am no-S-C

. S-di chl or o- d- net hoxyphenyl Jpyr azi n-

-yll-i-methyl-I1H pyrazol e- d-carboxam de

N- ( 6- Am no- 5- chl or opyr azi n~2-yl ) - 1- net hyl - 1H pyrazol e-
5- carboxam de (Preparation 2, 0.1 g, 0.396 mml) was
conbi ned with

~ N N I L T P T T 1 A A e R - I SR 1 r
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3, 5-di hydr oxy- heptanoi ¢ acid hem calciumsalt.
Background of the Invention (3R

WO R)07/p54726 (4-f 1 uor ophenyl ) - 5-i sopr opyl - 3- phenyPE€BIB2006/003153

[ (4- hydroxy nethyl phenyl am no)
carbonyl]-pyrrol-1-yl]-3,5-di hydroxy-heptanoic acid
hem calciumsalt acts an inhibitor of
3- hydr oxy- 3- net hyl gl ut aryl 1goenzynme A ( HVG CoA)
reductase a coenzynme catal yzing the intracellular

i d of Formula V;

RR i A e

di scussed in PCT Publication No. 04/106299.
Cardi ovascul ar di sease and itfs aBsoci ated nal adi es,
dysfunctions and co t| oAS_at~e a principal cause
of disability and,fhe ef \ alse of death. One
speci fic factor S|gnificantlyic--- ibuting to this
pat hophysi ol ogi ¢ process g, Suat hé /vlerosis, whi ch has
been generally recogni zed as thexl€adi ng health care
probl em bot h mﬁth respect to nDrtaIity and health care

o reseh o RSO FhBE e b DRGSR Dkl F oot o
Formula®Jul ting in plaque formati on on the inner surface of
the arterial wall and degenerative change to the

arteries. It is now well established that

cardi ovascul ar di sofders_i ncl udi ng nyocardi a

infarction, coronary heg dlsease, hypert ensi on and

hypoten3|on cer ebr ovassuLAr §di sprders i ncl udi ng

stroke, cerebral thronbosi s d-mepory | oss due to

stroke; peripheral vascul gf di seasesxand intestina

infarction are caused b Kapge=Qf arteries and

arterioles by atheroscl At heroscl erotic

pl aque formation is in its production.

Hyper chol est erol eni a, espe®mtY'y el evated | evel s of

| ow-density Iipoprotein cholesterol (LDL), is an

inmportant risk factor for atherosclerosis and

I C Ne HMG CoA

 reacfi B L b T AR A SR B T

reduci ng bl ood |evels of LDL cholesterol. Cholestero

i s produced via the neval onpx,acisd pat hway. Reduci ng

the formati on of nevalqpr/éQﬂd/kg precursor to

chol esterol, leads to a corssspondi ng decrease in

hepati c cholesterol bi osynthesis with a reduction in

the cel lul ar pool of cholesterol. A synthetic

A G eclcengound pf Baarl gl 3R,

5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3- phenyl -

[ (4- hydroxy net hy®phenyl ani no)

carbonyl ]-pyrrol -1-y 5 dlhydroxy hept anoi ¢ aci d

Iose?;kﬁ;PCE

Publ i cati on No. WO 0471062 The afjor eprent]i oned
procedure involves mul Mol e st:p%\yAVngﬁnJ\@@Lec;ive

tert. -butyl ester, and pn Wit h sodi um
borohydride in the presence tQ odine or with borane
di met hyl sul phide which are ekpensive reagents and are
ai r- and noisture-sensitive, hepce difficult to
handl e. Summary of the | nvent i on Accordingly, herein
are provided processes for preparing (3R
5R)-7-[2-(4-fl uorophenyl)- 5- isopropyl-3-phenyl -

[ (4- hydroxy nethyl phenyl ani no)
carbonyl]-pyrrol-1-yl]-3,5- dihydroxy-heptanoic acid
hem calciumsalt by using synthetic procedure

i ncorporating particular internedi ates. Further,
herein are provi ded processes which are sinple and
econoni cal, avoid the use of expensive and air- and
nnlsture senS|t|ve reagents and av0|d selectlve

T T s Y I T 1 oy T
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(2- hydroxyet hyl)-4-nmet hyl thiazoliumchloride or
m xtures thereof, one or nore organi c bases such as,

wo o075l e, triethyl am ne, pyridine or m XxtuP€BIB2006/003153

thereof, in a solvent-free condition or in one or nore
sol vents such as, for exanple, protic polar solvents
(e.g., nethanol, ethanol, propanol, isopropanol or
water), ethers (e.g., dioxae or tetrahydrofuran) or

m xtures thereof. In another feature, the reaction of

e) subj %pég gﬁg;grr})gfn?%:hgtofr&rmﬁ@ Wi s?r%ﬂltgl%o%‘iy% oS- (94%'51yieﬁ ciéaeage of ketal

and hy &S Pofucti

IX;

re-organi c S such

ﬂ% wiakip Cwiai Rlis tprrdhytitopmensgl| tb dovirca aUIlI@PU@Fl of Formula
m xtures thereof, in one or nore solvents such as, for
exanpl e, aronatlc solvents (e.g., xylene or toluene),
hydr ocar bon sol vents (e.g., hexane or heptane), ethers
(e.g., tetrahydr#&funan, dioxane or diethyl ether) or
m xtures thereof. | ROt her feature, the cleavage of
ketal and hydroxy p ' oup 3,,cogpound of
Formula VIl can be canrif ' e pregence of one -
or nore m neral acids sUch N , “OtBu
hydrochl ori c acid, hyd?' acid, hydroiodic acid
or m xtures thereof, I p nore sol vents such as,
for exanple, protic pol gnts (e.g., nethanol,
et hanol , propanol or water){_ethers (e.g.,
tetrahydrofuran or diethyl ether) or m xtures thereof.
In yet another feature, the_ hydrolysis of a conpound
of Formula | X can be carr|e§ out in the presence of

) subjédtiglic cIRUhE s EBors X, basoeatal xzeddiyarolysia ifef @ compound of

Fonn

hydrOX|de sodi um hydr oxi de, potassium hydroxi de or

Ul Xt¥es thereof, in one or nore solvents such as, for
exanpl e, protlcpolar sol vents (e.g., nethanol,
et hanol , propanol, isopropanol or water), ethers
(e.g., tetrahydrePunan or diethyl ether) or mxtures
thereof. Detailed Degcnption of the Invention (SR
5R)-7-[2-(4-fluorop opropxI-S phenyl
[ (4- hydroxy nethyl S
carbonyl]-pyrrol-1-yl]-375- ¥ pbCc acid
hemi cal cium salt descfi begagrein may be prepared by
follow ng, for exanple,/rgact|on sequences as depicted
in Schene | . Schene |
5R)-7-[2-(4-fl uorophenyl gpr opyl - 3- phenyl -
[ (4- hydroxy nethyl phenyl am nho) carbonyl] pyrrol -
| -yl]-3,5-di hydr oxy- hept angi cFa cal cium sal t
of Fornula | can be pr%mg?xdww?oL'%%gg%Ie accordlng
to Schenme I. Thus, an amne of Formula | can

63 g reactfngah‘d @thnpoiuhd of‘rﬁctrtryllla Xodthaayeaus sg@gpgpgca&lurp@p%qe do fqrp a

onpound of Fornmula of IV (wherein Ris the

64 Cmnpmgéﬁﬁg ‘g%?|ned earller) The conpound of Formula IV

1

2

2.

can be rea t aldeh r

F b OF 0 QNS oF R0 4 Al g I BhmRl ot
Wi th 4- f1luoroben aldeh de to f (Pnpound of

Fér nul & e Prepeee© OISO S ?R?F can be reacted
with a conmpound of For aVll to forn1a conpound of
FéﬁnuléPQﬂqqfnmﬁﬁé“E%Wﬁgwﬁﬁlﬁf Formula VIl can be

si mul taneously subject to acid catal yzed cl eavage of
ketal and hydroxy protecting group (when Ris
tetrahydropyranyl) to forma conpound of Fornula IX
The conpound of Formula | X can be subject to al kal
base catal yzed hydrolysis to forma conpound of
Formul a X. The conpound of Formula X can be further
converted to hem calciumsalt of Fornula I by
foll owm ng procedures known to those of skill in the
art. The reaction of an am ne of Formula Il can be
carried out in one or nore aromati c solvents, for
exanpl e, xylene, toluene or mxtures thereof. The
reactlon ~can also be carrled out |n t he presence of
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the scope of the present invention. Exanpl es Exanple 1:
Preparation of 4-nethyl-3-o0xo-pentanoic acid

wo 2e0708t7p@hydr opyr an- 2- yl oxynet hyl ) phenyl ] anPdPIB2006/003153

m xture of 4-(tetrahydropyran-2-yl oxymnmethyl) phenyl
amne (70 g, 0.34 nol, 1 equiv.) (prepared follow ng
the procedure nentioned in J. Med. Chem, 41, 26,
(1998), 5297-5309; and TetnpghedronLett., 43, 30,
(2002) 5353) met hyl isobutyryl acetate (49 g, 0.34

%l?lﬁ Pg{;ﬁ? 1@&?‘1 4 Wﬁigﬁgﬁ%&gg%grq% ngl?rlg?und c?f Fogau&lia\}\/)is &?arrsied out
& e, ine or
eggte i, gﬁ%?%reg) S ee or rrg? #Q}g ag&t}}agép stle gg%ﬁ%flb%m Pynd

r under a
up.  ARLB4nikd BPIehe ﬁf&s@i‘ce bifene eambieangartihacidolelestet] figasglacial
renoved under vacuum The crude product . was

such heaticraeidtor berpic agidergn theggsenes ffeTixpEe (’Ii?’féﬁ%gé 8 OF
tn/z %g%ﬁfcaacwﬁj) | 1HNI\/R(CDCI 3, 300Hz): d 1.27(d,

J=6Hz .54-1.72(m 7H); 2.74(sep,

%1) gl;z in @xELD(Or m?r%)%ol%&lég E/égécftéd?}om F&c@%&zﬁbo@ﬂvents (seleclfgd from hexane
4. 74( & hdptdthizhaldgehatedsobRhits, (sele:ge}dzfrorg ﬂ)ohloxorggb@pe dichloroethane

% gle_% 5 %%{ Orji‘%mﬁz %gpﬁg’? scggze&g%%é@%cg%ém tﬁﬁ@r&jﬁ@&leﬁ@ SRfmixtures

[4- (t ehdradtydro- pyran-2- yloxy nmethyl) phenyl] am de A
m xture of crude 4-nethyl - 3- oxo- pent anoi ¢ aci d

[ﬂegr%%mﬂlﬁpy RdareZn the @eaytises fydompphrdyf Foraniade if d@ged out
1 equiv.), b-alanine (5.6 g, 0.063 nol,
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necked. ft{x Scﬁ az&iHuP&ﬁS‘nndfr %Qﬂer&iar k setup. The
react i 0% i Xt ux e

ure was ref Wi th azeotropic renoval
of, water, AL the f 86440 R1é oM i diRY1hMEe, pyridine
the sdPRSHTEHALE %1306111%8?& owgrgglger Feduced pr essu% to
gi ve S&lmldturMh&hoﬂvaﬁd washed with hot hexane, and the
solid was collected on a Buchner funnel. The crude
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phenyl] am de A m xture of
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0. 0013 f#B)s:(selectededth YetyahydoRirdiy Hroﬁane or dlethyl ether) or mixtures

(2- hydr oxyet hyl ) - 4- net hy?] t hi azol i um brom de (0.77 g,

0. 0003thepdof. 0. 25 equiv.), triethyl amne (dry, 10 ni,
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and dried over anhydrous sodi um sul phate. O ganic

| ayer was concentrated and the crude m xture was

purified on colum (silica gel, 100-200 nesh, 17%

et hyl acetate/hexane) to afford the pure product.
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IH); 3.20-3.55(m IH); 3.70-3.95(m IH) 4 40- 4. 53(m
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sodi um hydroxi de pellets were added. The reaction

m xture was then stirred at an anbient tenperature. At

the end of ester hydrolysis, solvents were renoved and

the residue was dissolved ip water, and the aqueous

| ayer was washed with etheﬂ.Step 2: To an aqueous

solution of sodiumsalt of .

. ic acid,
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oxyhept anoi ¢ acid was added drop wi se an aqueous

solution (IM of calciumacetate (0.55 equiv.). V\hiltet
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washed wi th copi oys anpount .of j lebred fr
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out 2H), 9.80 (s, IHW Cdaim 1. A nethod for the
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hemi c ’?SPF or N . conprising: (a)
L5t ot BBt PESPHRPLSe g Rt plvirs MR aTRIE ot pobr bl

orma conpound of Forgula
of 1V (eheke inBRnEBarol ufitmok prapeesl sigentapangl eyuppater), ethers
sel ected from acetyl, benzoyl., .tet %ﬁ ]

ot hox{eelseteRom LRI RN HOR) EF Rk ot
Formul a 1Vb) reacting the conpound of Fornmula IV with
benzal dehyde to form a conpound of Fornula V; c)
reacting the conpound of Fornmula V with

4-fl uorobenzal dehyde to forma conmpound of Forrmula VI;
Formula VI d) reacting the conpound of Fornmula VI with
a conpound of Formula VIl to forma conpound of
Formula VII1;e) subjecting the conpound of Fornmnul a
VI1I simultaneously to acid-catal yzed cl eavage of

ketal and hydroxy protecting group (when Ris
tetrahydropyranyl) to forma conpound of Fornula IX;

f) subjecting the conpound of Fornmula I X to
base-cat al yzed hydrolysis to forma conpound of
Formula X; and K) g) reacting the conpound of Fornula
X wi th aqueous solution of calciumacetate to forma
conpound of Formula | . 2. The process of claiml1,
wherein the reaction of an amine of Formula Il is
carried out i) in the presence of one or nore organic
bases; and ii) in one or nore aromatic solvents. 3. The
process of claim1, wherein the reaction of a conpound
of Formula IV is carried out i) in the presence of one
or nore organi c bases sel ected from pi peridi ne,
pyridine or b-alanine; or in the presence off one or
nore organic acids selected fromglacial acetic acid
or benzoic acid or in the presence of a m xture of
organi ¢ bases or organic acids; and ii) in one or nore
sol vents sel ected from hydrocarbon sol vents (sel ected
from hexane or heptane), hal ogenated sol vents

(sel ected from di chl orormet hane, di chl oroet hane or
chloroform, aromatic solvents (selected fromtol uene
or xylene) or mxtures thereof. 4. The process of
claim1l, wherein the reaction of a conpound of Fornula
Vis carried out i) in the presence of one or nore
catal ysts sel ected from sodi um cyani de, 3-ethyl -5-

(2- hydroxyet hyl ) -4-met hyl thiazolium brom de,
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