Nvgl am nation process -1- FIELD OF | NVENTI ON The
present invention provides novel processes for the
w@e@sarsis on of a conpound havi ng the general POT/AEL085/000416
: |, as defined herein. BACKGROUND OF THE | NVENTI ON
The present invention relates to the preparation of
conpounds that may be useful jmanufacture of
NpEE n?ﬁépﬁylﬁﬁtéﬁ%cﬁﬁélly active 5-H ib receptor
ant agoni st, useful in the treatnment of depression,
anxi ety and other rel ated di seases. An exanple of such
FIRLY 6P Nefions as follows: Wiile this preparation
allows for the am nation of the bronpester it suffers
from several drawbacks making its viability for
commer ci al production doubtful.Applicants provide
pr ocEegeesehbinverttonprefidesaiol elpradessed farahstepahtidnosfibogpound
hl'tqﬁt unﬁﬁgect?dty and surprisingly provide
VS OV e 0T bt oduct yiel d and process tine. Al so
5 appl i cants provi de processes that may be substantially
free of by-products and inpurities. For exanple, the

appl i cants' processes for the~QrepRration of conpounds
of formula | do not exhipitreversi ble ring

openi ng of the chr omoneRring he presence of

Nret hyl pi perazi ne. Further, Os$r'ng khe applicants'
processes the desired piperazine acid is not likely to
be converted into an undesi | &\hydrated formin the
presences of aqueous al kali{ Q

as defined herein.

BACKGROUND OF THE INVENTION

10
The present invention relates to the preparation of compounds that may be useful

manufacture of potentially potent orally active 5-Ht;;, receptor antagonist, useful in the

treatment of depression, anxiety and other related diseases. An example of such a preparation

is as follows:
15 |
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While this preparation allows for the amination of the bromoester it suffers from several

drawbacks making its viability for comﬁercial production doubtful.
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In view of the prior art it is clear that inproved
processes are needed for the preparation of conpounds
whawsngp3the general fornmula |. Such i nmprovenenPGI/RERN05/000416
i nclude, for exanple, increased product yields, use of
| ower cost starting materials, |owered energy
consunption, reduction in th&-nunber of synthetic
steps, inproved scale up conditions, and the Iike. The
nmet hods and conpositions of the present invention are
directed to these as well as other inportant needs,
suc Apdicamy ptovldqatpmqms &rdbe prEEﬁﬂEanb'ﬂcGidpﬁﬁldﬁdeformula I that
1ngy i Prov @} [ process for, P epari ng
Ary Pam rfc%lp&r*mﬁ rl?FBY © fmpmk?‘? NS WRsequst ¥ig Profgsgtime. Also,
apbﬁémmyﬁﬁy procésaes et Iﬁijybé/%ubﬁtaﬁ[ml?rffé@%ff b?—p?&ﬁ@ﬁléﬁg impurities. For
a base and a solvent in the presence of
eXﬁna s the iaBplLGRBts aprosesses fps theiprppiation gt @prmmgmoﬁfermulg &dd not
bout 15Q.C and
o e Ho P G B o P B EneB 8NGsof

méthylmperzinevifiether, nsinRthd sppliednts pastesseotite Hes&ﬂadlﬁ@ilﬂiﬂd acid is not
I oX

am no, net hox cyang or
1 835 Bop ef i %ixi%%flﬁ £ foptiip dhadumgphces o aqueous alkali
C2. 10al kynyl , C1- 10al kyl -am no, C1-10al kyl carbonyl ,

C’\ocycl oal k C ocycl oal kyl -d- al kyl,
ca- de el tﬁ%wwr aﬂ@{mmmﬁimmd PEOCEsSeH afelqpleded for the
pr@rab& Sk ?5&]?%%8@/ ii'cb %}fh@ %lexg(_éf%l affnign}lg P gtbl{%il B‘ﬂ%{%yg}nents may include, for

exgmples mbn@aﬁd pbgduomae]dn um bElo@eN s stating elatstials, WWdtkd energy

Cl-1 tn net hoxy, et hoxy, oxo and
COHW 9 e uctlon m number 0 synthetlc steps, 1mproved scale up conditions, and

the like. The methods and compositions of the present invention are directed to these as well

as other important needs, such as novel intermediates.

DESCRIPTION OF THE INVENTION

Provided herein is a process for preparing an arylamine of formula I:

RZ
. R1
R3
N
Q
4
R I,

comprising heating a heterocyclyl ring moiety with an aromatic compound with a base and a
solvent in the presence of a transition metal catalyst including a phosphine ligand at a
temperature between about 120 and about 150° C and for a time effective to give an

arylamine compounds of formula I.
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R3 is selected fromH, hydroxy, Cl-1Qall Cyl,

Croal kenyl, Croal kynyl, Croal kyl -am no, C3-
wdawyodose kyl , C3- locycl oal kyl - C 1. 6al kyl PCT/SE2005/000416

C4- 8cycl oal kenyl , CA4. 8cycl oal kenyl -C 1-6al kyl, C

ohet erocycl yl -C 17al kyl, C3-6heteroaryl, C - aryl or C

oryl-Q-eallcyl, optionally-3substituted by one or

nore groups selected fromH G .ioal kyl, hal ogen,

am no, nethoxy, ethoxy, oxo and hydroxy; R2 and R3 can

forma substituted or unsubstituted 5- or 10- nenbered

aromatic or heteroaromatic ring having 0, 1, or 2
W irtrogen atons, 0 or 1 oxygen atonms, and O or 1 sulfur

Y6 sai d aromatic or heteroaromatic rings or ring
R5isstieomd frohel, Gubdkylf kilegtn, imivibNgethobs ethok/ano or hydroxy;

selected fromH C .i oal kyl, nmethoxy-G . 6alkyl,

oxo, hal ogen, am no, carbonyl, Cl-10al kyl -carbonyl,

h - r : ;
R R A G Bl N L . RS Kiming, Crally
caglahyRCsiiecysloblipl, €dl1dcy doalkyl-Glalkegh Cugdyyicloalkahydg€nscycloalkenyl-Cy.

i, NO, t hox t y nd _hydraxy. ] n anot he . '

S RS IR Bt Co ook GO oo, opionally
subglita@aiby ond oAmERY GolRskie6idl HonCHPOLHARAL hdfdgenSamino, methoxy,
ndependent |y, hydrogen or fluoro.|n another
B X NEKt hydeXs s sel ected from H, Cuoal kyl,

C2-1oal kenyl, C2-iOal kynyl, Ci-ioal kyl -am no,

Cl-ioal kyl -carbonyl. In a nore particul ar enbodi nent,
RR2 selagted G0 Baiykydxya€ boalig/l, Ch.nakentlj CiibalkynyRZ mpfkyiemino, Cs.
ot Sy B g1 B A oEs G g plontken-Crsaiy,
C{ihdt@atyctyIdt .calleyl, ORkHeydroayl, (L?.lolzi_lgl Dﬂ@ét)wkcg.é‘dll%@,mﬂﬁonilfy

may be’ hy

a nore particul ar enbodi nent, r oxy.
substituted by one or more groups selected from H, C;_jpalkyl, halogen, amino, methoxy,

=+

€

ethoxy, oxo and hydroxy;

R? and R’ can form a substituted or unsubstituted 5- or 10- membered aromatic or
heteroaromatic ring having 0, 1, or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur
atoms said aromatic or heteroaromatic rings or ring systems, when substituted, having
substituents selected from H, Cy.jpalkyl, methoxy-C.salkyl, oxo, halogen, amino, carbonyl,

Ci.10alkyl-carbonyl, hydroxycarbony, C;.¢alkyl-oxycarbonyl, methoxy, ethoxy, and hydroxy,
Q is heterocyclyl ring moiety, and
R* is selected from H, Ci-10alkyl, halogen, amino, methoxy, ethoxy, and hydroxy.

In another embodiment, R! is, independently, H, C;-Cs alkyl or halogen. In a more

particular embodiment R’ is, independently, hydrogen or fluoro.
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I n anot her enbodi nent R2 and R3 can form a substituted
or unsubstituted 3, 4-di hydro- 2H pyran ring having

WG s3] ent s, i ndependently sel ected from H, PATESEeF000416
Cl- 6al kyl , met hoxy, ethoxy, oxo, Qoal kyl -oxycar bonyl

and hydroxycarbonyl. In another enbodi nent R4 is,
i ndependently, H, Cl-C6 al kylg_or halogen. In a nore
particul ar enbodi ment, R2 may be nethyl. |In another

enbodi nent, Qis selected from piperidinyl,
pi perazinyl, norpholinyl, pyrrolidinyl, azetidinyl or

| SONAZARbthEY é?ﬂf%odiﬂléhht,aRZgQ EQedid bR, @1-1%9,%2ﬁg{]%%ngdpd}%ﬁﬂcyny1,

be pi perazinyl. The above process nay
Cu 1-agineli G 1 cafieyl @b ohydr Inea moreppaetidube eimbedinenp RS wagde C,galkyl-
0 nd |. .. A.aunber of. different bases, solvents and
m@%ﬁiﬁ?%thggmbg'H?@%eﬁﬁﬂp%@ﬂgwgge process. The above
process may further include a step for separating,
filteriag or washi ng conpounds that may be carried out

S 3 y
i n dRguotiefrapbogim ik pRieated FomAb hadroxyy Gu-iemkerlh€r.oalkenyl,
CSHIH IR (ili8 2Ry @04 afiGE. iy L0t . 3
AT 580 1l B A0 B Rl AP B, R sy
begwdtaxyul ar enbodi ment, the solvent nmay be an aprotic
sol vent selected fromanisole or xylene. In
particul ar, the solvent nay be anisole. In a nore

par h ahdtBér 2iBYAHhR RE and REcABME 2 RUBGRRS] SBMsPStituted 3,4-dihydro-
conducted at a tenperature between about 125 and about '

2Brpoen rigg haype substituients, islgpendemilyaselackadrramblo talngan, Ci-salieyl,
Lol tal g Wi romthe
O P o L P o BB BRI 10 01 e
peri odic table. For exanple, suitable netals include

pl at ] gﬁq%?%%gjoﬁgbegl%is[ 0 Eweg'p&ﬁ@, H, Ellj-t 6%H<Iy%r1]' I?arllggen. In a more

rho
particular embodiment, R* may be methyl.

In another embodiment, Q is selected from piperidinyl, piperazinyl, morpholinyl,
pyrrolidinyl; azetidinyl or isoxazolidinyl. In a more particular embodiment, Q may be

piperazinyl.

The above process may be conducted under conditions and for a time effective to
provide compound I. A number of different bases, solvents and catalyst may be used in the
above process. The above process may further include a step for separating, filtering or

washing compounds that may be carried out in any number of ways known in the art.

In another embodiment the solvent has a boiling point range between about 120 and
about 150° C. In a more particular embodiment, the solvent may be an aprotic solvent

selected from anisole or xylene. In particular, the solvent may be anisole.

In a more particular embodiment, the above process may be conducted at a

temperature between about 125 and about 130°C for about 1 to 8 hours.
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enbodi nent, the transition netal catalyst may be

sel ected from sol ubl e conpl exes of pall adi um or
w@adosaeli3usn acetate. In Particular, the transitPORSEE®HI00416

catal yst may sel ected from Pd(dba)3 or Pd2(dba)3. Most

particularly, the transition netal catalyst may be

Pd2(dba) 3. In another enbodiment, the transition netal

catal yst may include one or nore phosphine |igands

that influence the stability and el ectronic properties

of the transition netal catalyst. The phosphi nes can

be rmramthat aﬁlﬁ)dﬁmaﬁme aenditianetal @kaliit &ﬁ%atsaected from the late
%ﬁhosg and. I n a nore particular enbodi ment, the

ps § thraugh Wit I@q@ﬁb‘éﬂlﬂﬁ rfor lekaaple., suftaple metals
m@ﬁiéé"ﬁhﬁnun% ailérmngl B! ‘?ﬁgk@% ?utﬂﬁ?x?{ﬂ %@ ﬂlod R4S R épar%cular

sel ect ed f ent at e phosp |gan inclhu

enjoo@mmt,stb@i irptrsétingl métalsqatilysd jnal be selbitedfrbmiyplubleRiobiyxes: of

pajla uxgil g @aﬁe{{“ﬁél E‘% Slﬂ l{%lgg éllqligﬁt‘efrallsltg)n metal catalyst may selected from

Pdeilﬁi()ﬁbrrPfd bR IS RpaRtRURIHY MRS transition metal catalyst may be Pd,(db
4, 5- bi s(ﬁhenyl phlygsphl ng§ 9, 9-di net hyl xan¥her?e )?anf( 2)s

hos), |, r-bis(di phenyl phosphi no)ferrocene (dppf)

g: : EI% Ialﬁ(gggjrbgrg&)é:dgh A, REI a sﬁpﬁqxétllecta&?yst bR ERAR one ot Frore

phiosphirsi lgadddoﬁhm;ﬂhﬂphms (el stﬂb)lay laadh electtonde properties of the transition metal

ca alb@ gllhg %ﬁ?sgg %ﬁ%&gﬂ rghl no @ahﬁf;pgxbrgnlégan@ ay_bidentate phosphme

ligah® (6 b inS2® Wﬁlﬂf@ﬁtﬂf&nﬂ&it%@ ?ﬁ&ghme ligand i iga blchentate phosphine

I, 4-bis(dil sopropyl phosphi no utane and 2,
ligand FQF excamin SRiaTIn bideinie ohpwhinsrligandsmayabe sebactedrfiont bidentate

pHB SR eAad 100 ) I s O BB R .1 Pinaphihy (PRSP
1,3bs( dinmet H}dphoepihmm)leﬂmm, ,1|Z h@(diﬁ@&pm]ﬁ%n?@eﬁl@itl@(ﬂzed from

[ | ka i i al kal_.i net al
b1@?@?@&§Pw}lﬁn@&h§mﬂ§ﬁﬁa@%@y Rhosphing)-%irdieethyransiene(xant-phos),
1, BlokpdibRéy Bbsghitcdfeh®B&e] dppf), bis(2- -(diphenylphosphino)phenyl)ether [DPE-
phos], 1,2- bis(diisopropylphosphino)ethane, 1,2-bis(dibutyl-phosphino)ethane, 1,2-

bis(dicyclohexylphosphino)ethane, 1,3-bis(dicyclohexylphosphino)propane, 1,3-
bis(diisopropylphosphino)propane, 1,4-bis(diisopropylphosphino)- butane and 2,4-
bis(dicyclohexylphosphino)pentane. In particular, the phosphine ligand may be racemic 2,2'-
bis(diphenylphosphino)-1,1'- binaphthyl (rac-BINAP).

In another embodiment, the base may be selected from alkoxides, alkali metal amides,
alkali metal bis(trialkyl-silyl)amides, a tertiary amine, alkali, alkaline earth carbonate,
bicarbonate or hydroxide. In a more particular embodiment, the base may be cesium

carbonate.

In another embodiment, the catalyst may be dissolved in the solvent before being

added to the suspension containing the solvent and the base.
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bi carbonate or hydroxide. In a nore particul ar
enbodi nent, the base may be cesium carbonate. In
wa@ewshesienbodi ment, the catal yst may be di ssSOP@ESEI0N5/000416
the sol vent before being added to the suspension
contai ning the solvent and the base.ln another
enbodi nent, the heterocyclcylg.ring noiety may be added
to the mxture in six portions over a 90 m nute period
of time. In another enbodi ment, the present invention
provi des process for preparing conpounds of fornula
L Iﬁmbﬁéﬂiﬂidirﬁéntmahbtﬁﬂ)cﬁclﬂylﬂlgfh@oi&?/n?ay%rﬁﬁﬁéﬁ‘ﬂ t8d mixture in
fornmula VI: and a conpound of forrmula Vial Viawith a
Sip perdlonto)eg 2 8 IyiBwe PRHOG pftilae.esence of a net al
transition catal yst including a phosphine ligand at a
t enper at ure between about 120 and about 150 C and for
a t ilmenethtrabodéntm, the peesemipenticsprofidéoprotdsa foflpeepasing
B) hydr Si f conmpound of fornula VIb under either
C%ﬁﬁ%&ﬁk§¥éﬁgﬁ?ﬁ'conditions at a tenperature and for a
time effective to give conmpoupds of fornmula () . The
above process of preparing cofjpounds of fornula may be
conduct ed under condit_ efiSygdNor a tine effective to
provi de conmpound I. A of]different bases,
- solvents and catal yst rs s used_i xOrhe above
process. The above proce

1
CH, I
comprising:
A) heating a mixture of a compound of formula VI:
o)
F
Et
(0]
Br 0] VI

and a compound of formula Vla:

ol

8 Vla
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include a step for separating, filtering or washing

conpounds that may be carried out in any nunber of
woRys/oda3eswn in the art. I n another enbodi ment PEESE2005/000416

sol vent has a boiling point range between about 120

and about 150 C. In a nore particul ar enbodi nent, the

solvent may be an aprotic solyent selected from

ani sol e or xylene. In particular, the solvent may be

anisole. In a nore particul ar enbodi nment, the above

process may be conducted at a tenperature between

with @ bhseladd ad0F cAdiA Whe fréacd fa Iﬁblﬁpt&an%itfoﬁlcg’taﬂ@%élg{iﬁl%é )’})hosphine

_anot her enbodi ment, the transition nmetal cataly
lignad gb4 tegnsEntyre batvweRe abaitt 429 prdabiont H10° Genall for 4 imGeffagtsre to give
Jhe periodic table. For exanple,
m@ﬂ#&é e ﬂ%@g?§w%clude pl ati num palladium iron
ni ckel , rutheniumand rhodium In a nore particul ar
enbodi ment, the transition ne.al cat al yst may be
sel ected from sol ubl e conpl exgs of pall adi um or
pal | adi um acetate. IR i cyl the transition netal
catal yst nmay selected T Pd2(dba) 3. Mbst
particularly, the trang al yst may be
Pd2(dba) 3. In another ersodi hg e transition netal
catal yst may include one lor nore phosphi ne |igands
that influence the staI:N and ectronic properties
I| ca
I

of the transition neta tpl yst. The phosphi nes can

be nonodent ate phosphi ikgands or bidentate

phosphine ligand. In a e particul ar enbodi nent, the

phosphi ne |igand may be gHidentate phosg?ine l'i. gand.

For exanpl e, suitable bidentate phosphi H&:Rr4ands may

be sel ected from bi dentate phosphi ne Iigands include

2, 2" -bi s(di phenyl phosphi no) -1, r- binaphthyl (Bl NAP),
Bhhyzlndlzgisioieomppiph offormnle ) Vb mader either basic or acidic conditions at a

te&ipezr%.gllrg’ én('(if t%} Q }/ilrrt%ne%%gtwqu )g%te%%%%bm%ds%_f formula (II).

The above process of preparing compounds of formula II may be conducted under
conditions and for a time effective to provide compound I. A number of different bases,
solvents and catalyst may be used in the above process. The above process may further
include a step for separating, filtering or washing compounds that may be carried out in any

number of ways known in the art.

In another embodiment the solvent has a boiling point range between about 120 and
about 150° C. In a more particular embodiment, the solvent may be an aprotic solvent

selected from anisole or xylene. In particular, the solvent may be anisole.

In a more particular embodiment, the above process may be conducted at a

temperature between about 125 and about 130°C for about 1 to 8 hours.

In another embodiment, the transition metal catalyst may be selected from the late

transition metals in Groups 8 through 10 of the periodic table. For example, suitable metals
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bi s(di propyl phosphi no) et hane,

4, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene( xant -p
whe®r/ 091318 ' - bi s(di phenyl phosphno) f errocene ( dppdd/SE2005/000416

bi s(2- (di phenyl phosphi no) phenyl ) et her [ DPEphos], |, 2-

bi s(dii sopropyl phosphi no) et hane,

|, 2-bi s(di butyl - phosphi no) et kane, 1, 2-

bi s(di cycl ohexyl phosphi no) et hane,

|, 3- bi s(di cycl ohexyl phosphi no) pr opane, 1, 3-

bi s(di i sopropyl phosphi no) propane,
intlufle Plafiféth] S:98 l@ﬂ% kBhGSAR, %hem&ﬁtaﬁ@ ﬁl(ﬂﬂﬁ'n 4n4; jmore p%rrt]lcular

bi s( dlcyclohex h|no pent ane. parti cul ar,
erplpmlypmtn‘@e Magsa’qml mi_s;. Qgéalyﬁ@@mb@ sQlthBd from soluble complexes of

qlﬂaﬁﬁal%xoc? R} ﬂX(Jh n}%& aa@ h%e ﬁ) Pe}rtilcular t%B graxﬁ Eti h rggtr% %Ea&yﬁt %ﬁéalgcted from

Pd{dba)} breihd,&lban selostktictalypihe ,traﬁsitlérﬁﬁhbﬁl 8ad$S niEbelIRl(dba)s.
sel ected from al koxi des, al kali netal am des, al kal
net al bls(trlalkyIS|IyI) am des, a tertiary am ne,

al kahyignobKahbREmER! the h‘éﬁl@&ﬂﬁ&t@b capcﬂ%"i‘ ﬁﬁg %l@cﬁod'nke) or more

hydroxide. In a nore particular enbo
pheaphibeligasds that mélnlbmwah@stablhtyamdthetromcr’pﬂniemm of the hlansmon metal

be di I t.h I t, b
o Rt o REPS Lo o e REAE S e
ligad €ln alhord Pattitelar embedneRthe phbhbiRtiphAC Al B¥ b b[deﬁﬁte phosphine
noi ety may be added to the mixture in six portions

lighpe, Fox e@@}nnliefﬁwtébls Sideaigtegthosphine ligeandrmen be selegirsiirera hidentate
pl{olgﬁhlﬂé/ﬁ'éﬁldﬁ’ﬁicﬁldﬁﬁ %{slfﬂd l?en}/fpﬁo%ﬁﬁ%o ¢ .18 %'ix{a'pﬁ%a/ﬁ;ém@)”g

eous- sodi um I oX rature-an
1Bbla(@1méth3dphmsphmb)rtlgmv,d Z—bmﬁhmthylph@phmo}ethaha, IL2-. In a

oA At S g S RO {  He et enlcant-pho),

1 a'nﬁs(alpheﬁﬂplﬁ)sﬁmmem%eﬁe dpph) ocfls(qulpnéﬁyhm@am@ﬁh@yb@m@r [DPE-

lete sis In a reasonable tinescal e and

for
phes], |1&Nb15@rﬁepr9p¥ﬂpb@spwnp}¢tham,tll %bistdipsyl-phosphino)ethane, 1,2-
bis(dicyclohexylphosphino)ethane, 1,3-bis(dicyclohexylphosphino)propane, 1,3-

bis(diisopropylphosphino)propane, 1,4-bis(diisopropylphosphino)- butane and 2,4-
bis(dicyclohexylphosphino)pentane. In particular, the phosphine ligand may be racemic 2,2'-
bis(diphenylphosphino)-1,1'- binaphthyl (rac-BINAP).

In another embodiment, it may be necessary to include a suitable base. For example,
suitable bases may be selected from alkoxides, alkali metal amides, alkali metal bis(trialkyl-
silyl)amides, a tertiary amine, alkali, alkaline earth carbonate, bicarbonate or hydroxide. In a

more particular embodiment, the base may be cesium carbonate.

In another embodiment, the catalyst may be dissolved in the solvent before being

added to the suspension containing the solvent and the base.

In another embodiment, the heterocyclcyl ring moiety may be added to the mixture in

six portions over a 90 minute period of time.
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formati on of unwanted hydrated conpounds. In a nore

particul ar enbodi nent, the hydrolysis may be carried
wWoeis0%3mg) a reduced charge of sodi um hydr oxi deCT/SE2ONS/000416

as 1.3 nmol equivalents. In another enbodi nent,

activated carbon may be added at a tenperature for a

period of tinme to renove palbgdiun1 In particular,

carbon Norit SX may be added”to the nixture during

hydrol ysis at a tenperature between about 45 and about

50C for a tinme between about 1 to 2 hours. |In another

enbag L i®A : [ VS f B,

o a ék)r,yenglﬂg)i%g{i;éfﬁyﬁ’i tﬁ%ﬂgﬁg@% gg@l@{u&q\g@%ﬁ%@aﬂq t Béing
aquenvs eodinmthydrdxydira e dnaperau@cind forl atirme efféntive éngivel compdunds of

th i di_c hydrolysi e,carried out conbi njn
Tl o ST P G e iF SRR GuR ey Dh gt pout 45 and
abbiit J00C oA i@k betiwden FBout UkEs RBits PEheRBbLSbdAIm Bydroxide allows for

tenperature between about 80 and about 1000C for a

copiplpte Bekolvein imptrgeonabledimesenbeipnd atlow tavancragyres with little or no
o o oy 8 BT RRaR 5 pllBcmen i prolysi

maj. bel qarréaduit esing alvailicerbeitargetdfgodinmdgdioxidey aurhia®n.3 mol equivalents.

provi des process for preparing conpounds of fornula
Il, as defined above, conprising: A heating a m xture

of  an eRRGWhoafmdn® 20t Ae @ TR AFEE ¥dded M PletfiEratille fd?? period

presence of a Lewis acid catalyst at a tenperature an
of fighe ta renone pafladivm; Jnepariéculfinycarbommeritfds mey be added|te thehmixture

B ROEH 8 SRRSO k35048 B 5925l pevon o

1 tb@rhoarst i e effective to give conpounds of fornula Vc:

In another embodiment, the basic hydrolysis of formula VIb may be followed by

acidifying the aqueous phase with concentrated hydrochloric acid.
In another embodiment, the acidic hydrolysis may be carried out by combining a
solution of concentrated sulphuric acid and water. In particular, the mixture may be heated at

a temperature between about 80 and about 100°C for a time between about 1 to 4 hours.

In another embodiment, the pH may be adjusted. In a more particular embodiment, the

pH may be adjusted to about 7.

In another embodiment, the present invention provides process for preparing

compounds of formula II, as defined above, comprising:

A) heating a mixture of a compound of formula Va:



C) heating the conmpound of fornmula Vc with a m xture
of acids at a tenperature and for a tine effective to
w@ews/oesnpounds of formula Vd: D) heating a m xeC¥/8EWH5/@0416
conpound of fornmula Vd and a conpound of formula Via:
Via with a base and a solvent in the presence of a
metal transition catalyst inglpuding a phosphine |igand
at a tenperature and for a tine effective to give
conpounds of formula VIb: and B) hydrol ysis of
compound of formula VIb under either basic or acidic
conditions at a tenperakure_and for a tine effective
to gi ve conpounds of formj I f necessary a nunber
of different bases, solve d catal yst may be used
in the process to prepare coapoupnds of formula Il. In
anot her enbodi nent, the prodess may further include a
step for separating, filterﬁ%g or Washi ng conpounds
that may be carried out in any nunber of ways known in
the art. In another enbodi nent, heating the conpound
andfacé9 ¢HldradeMa thesiederbe o1 IQwisl Goid RtatyBat ﬁ@érﬁi!r,éféthre%x 46 time
conducted at a tenperature and for a tinme effective to
efloeive Qeeiveorsmoradsas fommua Wb e parti cul ar enmbodi ment
the heating of formula Va, acetyl chloride and
catal yst may be conducted at a tenperature between
about 130 and about 1350C for dpout 1 to 2 hours. In
anot her enbodi nent, sgitable L l's acid catalysts
i ncl ude al um num chl or I'de frcongym t et rachl ori de,
Brom de tetrachl ori de, phosﬁhoric acid, HF. In
a nore particul ar enbodi Ms Lewi s acid catal yst
may be sel ected from al um pum chl ori de or zirconium
tetrachloride. In particul@r, the Leys acid catalyst
may be al um num chloride. In a ’

B) combining the compounds of formula Vb and ethyl oxalate to an alcohol solution at a

temperature and for a time effective to give compounds of formula Ve:

0 0
F OEt

OH

Br Ve

C) heating the compound of formula Ve with a mixture of acids at a temperature and for a

time effective to give compounds of formula Vd:

Et

Br @] vd
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nore particul ar enbodi nent the catal yst may be added
in tw portions. In another enbodi nent, the pH | evel
woregpshoeo3aklj usted. In particular, the pH nmay beP@UPERDFEW416
to about 7. In another enbodi nent, conbining the
compound of formula Vb and ethyl oxalate in an al coho
sol ution may be conducted at g tenperature and for a
time effective to provide conpound Vc. In a nore
particul ar enbodi ment, the reaction may be conducted
at a tenperature between about 55 and about 600C for a
time between about 1 to 2 hours. |In another
enbodi ment, the al cohol solution conprises sodi um
Dahdating danikuredfsoiontpeund eflonhula Aot andeawpipeundsefi fortahle Via:
sodi um al koxi des i ncl ude sodi um net hoxi de, sodi um
et hoxi de sodi um i sopropoxi de and sodi um tert-butoxide.
For exanpl e, suitable absol utenal cohol s include

met hanol , et hanol, propanol, (butanol, isobutahol and
tert-butanol. In particular, (the Jal cohol sol ution
conpri ses sodi um et hoxide in ol ute ethanol. In

anot her enbodi ment, reacting tHe compound of fornula
Vc with a nmixture of acid may GE:copducted at a
tenperature and for a tine effective to provide
conpound | . In a nore particular enbodi nent, the

: > e n :
wiE BB TRAVER I ARGHERRC o e AERBHBH UGy AR o ghosphine
liganfi et ®mperatae endifor aeimeodfentivd to givescompotdsef Sdrratd Utb:

may be a m xture of acetic and hydrochloric acid.In
anot her enbodi nent, D nmay be carried out in solution

conprising a solvent. In anotber enbodi nent the
sol vent has a boilinquoint rgnge between about 120

and about 150 l
0]
. [:N:]
)
CH

@)
3 VIb, and

OEt

B) hydrolysis of compound of formula VIb under either basic or acidic conditions at a

temperature and for a time effective to give compounds of formula (II).

If necessary a number of different bases, solvents and catalyst may be used in the
process to prepare compounds of formula II. In another embodiment, the process may further
include a step for separating, filtering or washing compounds that may be carried out in any

number of ways known in the art.

In another embodiment, heating the compound of formula Va, acetyl chloride and the

catalyst may be conducted at a temperature and for a time effective to provide compound Vb.
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C. In a nore particular enbodi nent, the solvent may be

an aprotic solvent selected fromanisole or xylene. In
w@a0osioeushdar, the solvent nmay be ani sole. | n a POIEE2005/000416

particul ar enbodi ment, D may be conducted at a

tenperature between about 125 and about 130C for about

1 to 8 hours. In another enbgdinent, the transition

netal catalyst may be selected fromthe |ate

transition netals in Goups 8 through 10 of the

periodic table. For exanple, suitable netals include

Inpl mbrerparticup@ einbddivtient, tHediatinll 6fkeimuls Wia)@seiyll Bhi8A8e and catalyst may
r&gﬁiuq% In a nore €art|cular enbodi nent, the

b GORAUGTE] Yt trEPSIPLUERbeY Gk abrl/l 3eand abeuttldeG fos b (1 uip Rdiours.
conpl exes of palladiumor palladiumacetate. In

Particular, the transition netal catalyst may sel ected
f r oninRaBpRYBbastiment Xuithialy Bewhdrsid @ialysteinkiadé yluniduen chloride,

transiti met al,_cat.al yst. .ma Pd_(dba) 3. 1. t her
OB R TS e canOiit, BF soilphipypbbricag & tn dgrore
padticilfTentBot@nddf ahPDEwAE atid ¢aaRst hilpbe sdMckddERiR afubBnum chloride or
stapility and el ectronic properties of the transition

ziggpigm tepchiqrde. Inmostiquirssthe Lawis asirratpdystrman de alumisum chloride. In a
: ) . e
mBRBRRLLIP chfARSE: O BhGRTARLE UG HART, 11, °

e particular I'gand may
be a bi dentate phosphine |igand. For exanple, suitable

0 AR BBIRIAR. b BETE%1 PR oS50 ek e et may b
adfusted-tbabqdi7phenyl phosphi no) -1, r- bi napht hyl (Bl NAP),

1, 2bi s(di net hyl phosphi no) et hane,
1, 2- bi s(di et hyl phosphi no) et hane, 1, 2-

bi s (i | . .

T
anfadedhol dolutiontnay( loH indmyttpdtasphperagifenddoraimé dffpdtive to provide
co?rllp%l(,lg(i (/gl I%Qlerrnl&le %gglscgglr QI%%QJ}SQXJ, %trya%{ionll r?lz}g Qggr]lducted ata

temperature between about 55 and about 60°C for a time between about 1 to 2 hours.

In another embodiment, the alcohol solution comprises sodium alkoxide in absolute
alcohol. For example, suitable sodium alkoxides include sodium methoxide, sodium ethoxide
sodium isopropoxide and sodium tert-butoxide. For example, suitablé absolute alcohols
include methanol, ethanol, propanol, butanol, isobutanol and tert-butanol. In particular, the

alcohol solution comprises sodium ethoxide in absolute ethanol.

In another embodiment, reacting the compound of formula V¢ with a mixture of acid
may be conducted at a temperature and for a time effective to provide compound I. In a more
particular embodiment, the reaction may be conducted at a temperature between about 70 and

about 80°C for a time between about 1 to 2 hours.

In another embodiment, the mixture of acids may be a mixture of acetic and

hydrochloric acid.
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|, 2- bis(diisopropyl phosphino) et hane,
I, 2-bi s(di butyl -phosphi no) et hane, 1, 2-
wh @iyl ohexyl phosphi no) et hane, PCT/SE2005/000416
1, 3- bi s(di cycl ohexyl phosphi no) pr opane, 1, 3-
bi s(di i sopropyl phosphi no) propane,
|, 4- bi s(diisopropyl phosphi no)_butane and 2, 4-
bi s(di cycl ohexyl phosphi no) pentane. i particular, the
phosphi ne |igand may be racemc 2,2'-
bi s(di phenyl phosphi no)-1,r- binaphthyl (rac-BINAP).InN
anot B oiEP eRboEMent, Dndy B cafBd LR &@tﬁﬁﬁ%ﬁp}&[g a solvent. In
i nclude a suitable base.” For exanple, suitable gses
anpdlyer igmbedinest tg spivemhhas k bailidg pointitangd betwetraboat 20emd about 150°

al kal i | o hisetrial kyl -sil am des .tertiar
Cotp Qobre TRl R bl e B ek BT S tordi Shipbiglseted from
ardifoleyicheyderiedn pdrficiilar{hE Solpét g HedhisgEbodi nent, t he

base may be cesium carbonate. |In another enbodi nent,

in Dthe catalyst may be dissolved in the sol vent

bef je i . u | 1] a etwe u
ef of8, 6} gﬁrtﬁﬁgangﬁ)lemﬁt, %ﬁgg@% o%?&pr%%{t t,@fnpgrelﬁlpeeb tween about

sol vent and the base. In anot
12eandraboytcl 309 for abguinibfodthoursay be added to the mixture
in six portions. over a 90 mnute period of tine. In
anot her enbodi nent, the hydrolysis of fornmula VIb may

be Chranber eubodisieMgthd GiRaticn $0Ei eHAIPY tiaUedledtd &om the late
tenperature and for a tine effective tod%;ve conpounds

trgfsitiogaginlg i Groups 8 hrepgtel (efithe periodic tehisofnresamplet gyétable metals
. . . t .
o Pl R B BRSO 5 00 80U 2l e

ethaimzntdee dtahsitisn foetal capatpdt @tay beysdieciey fiom solubde complexes of

o RSl P B RGh LS oy e fom

Pd(db®; BOPE(dVa;t Mot girtiIRRdinRAhsitibh MehY Stk MTha 1EDE,@8a),.
carried out using a reduced charge of sodi um
hydr oxi de, such as 1.3 nol equival ents.

In another embodiment, the transition metal catalyst may include one or more
phosphine ligands that influence the stability and electronic properties of the transition metal
catalyst. The phosphines can be monodentate phosphine ligands or bidentate phosphine
ligand. In a more particular embodiment, the phosphine ligand may be a bidentate phosphine
ligand. For example, suitable bidentate phosphine ligands may be selected from bidentate
phosphine ligands include 2,2'-bis(diphenylphosphino)-1,1'- binaphthyl (BINAP),
1,2bis(dimethylphosphino)ethane, 1,2-bis(diethylphosphino)ethane, 1,2-
bis(dipropylphosphino)ethane, 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene(xant-phos),
1,1'-bis(diphenylphosphino)ferrocene (dppf), bis(2-(diphenylphosphino)phenyl)ether [DPE-
phos], 1,2~ bis(diisopropylphosphino)ethane, 1,2-bis(dibutyl-phosphino)ethane, 1,2-
bis(dicyclohexylphosphino)ethane, 1,3-bis(dicyclohexylphosphino)propane, 1,3-
bis(diisopropylphosphino)propane, 1,4-bis(diisopropylphosphino)- butane and 2,4-
bis(dicyclohexylphosphino)pentane. In particular, the phosphine ligand may be racemic 2,2'-
bis(diphenylphosphino)-1,1'- binaphthyl (rac-BINAP). |
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I n anot her enbodi nent, activated carbon may be added

at a tenperature for a period of tine to renove
w@adosadi3ssn | n particular, carbon Norit SX mayPOESEMOFW0416

to the m xture during hydrolysis at a tenperature

bet ween about 45 and about 500C for a tinme between

about 1to 2 hours. In anot her4errbodi ment, the basic

hydrol ysis of formula Vb ma')’ be foll owed by

aci di fying the aqueous phase with concentrated

hydrochloric acid. In another enbodinent, the acidic

DYkt R ) e AT B 8 A0
expaplel, suitahle bas¢senay bet setestertionbalkivedtse alkali netdl empdes aflkaliemetal

oigd T B e e AR, e A £k CArbaRR L ArcRtpnate or
hyld€oxadl. Ub4 fdre pariculdFVntboBtidnt Ghe Bilse BIHH BdicEBRY cattdBatbH

may be adjusted to about 7. Finally, "in another
enbodi nent the present invention provides a conpounds

! SIS 50ROl R s i

added toghasushensiommneiing thecolvait sadidediasent R1 i s,
i ndependent |y, hydrogen or fluoro. The above conpound,
Qis heterocyclyl ring noiety. In another enbodi nent,

Q i 9n SRtBE REbJAiAR P REERBLYIdy] riRk RREF Y !be added to the mixture in
nor phol i nyl, pyrrolidinyl, ‘azéetidrnyl or

siy pessiensotvierip A iminytp perighefdingar t i cul ar enbodi ment Qs
pi perazi nyl. The above conpound, R4 is selected from
H, Cl-C6 alkyl, C -C cycloal kyl, hydroxy,
In another embodiment, the hydrolysis of formula VIb may be carried out using

aqueous sodium hydroxide at a temperature and for a time effective to give compounds of
formula I. In a more particular embodiment, the temperature may be between about 45 and
about 50°C for a time between about 1 to 6 hours. The use of sodium hydroxide allows for
complete hydrolysis in a reasonable timescale and at low temperatures with little or no
formation of unwanted hydrated compounds. In a more particular embodiment, the hydrolysis

may be carried out using a reduced charge of sodium hydroxide, such as 1.3 mol equivalents.

In another embodiment, activated carbon may be added at a temperature for a period
of time to remove palladium. In particular, carbon Norit SX may be added to the mixture
during hydrolysis at a temperature between about 45 and about 50°C for a time between about

1 to 2 hours.

In another embodiment, the basic hydrolysis of formula VIb may be followed by

acidifying the aqueous phase with concentrated hydrochloric acid.

In another embodiment, the acidic hydrolysis may be carried out by combining a
solution of concentrated sulphuric acid and water. In particular, the mixture may be heated at

a temperature between about 80 and about 100°C for a time between about 1 to 4 hours.
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met hoxy, aryl or heterocyclyl. In another enbodi nment

R2 is, independently, Hor G-Calkyl. In a nore
w@2oosiogwsiaar enbodi nent R2 is nethyl. Unl ess sSpRCT/SE®05/000416

otherwi se wthin this specification, the nonenclature

used in this specification generally follows the

exanpl es and rul es stated in_fonencl ature of Organic

Chem stry, Sections A, B, C, D, E F, andH, Perganon

Press, Oxford, 1979, which is incorporated by

references herein for its exenplary chem cal structure

Naes, Adthet EhbSdiRBnt) ARIPPOMEN6OL G Rted T 4 Gl Ftti LPQr dnfollment, the

"al kyl" used alone or as a suffrx or prefix, refers to
priwrey\bgl adjustedtte abgit’. or branched chai n hydrocar bon

radi cals conprising 1 to about 12 carbon atons. Unless

ot herwi se specified, "alkyl" generally includes both

sat UFiahley] imhiother@itbodingat he piRehtahdertion pRFides h Bdmpounds of the

"al kyl ene" used alone or as suffix or prefix, refers
formudid®¥ ent strai ght or branched chain hydrocar bon

radi cal s conprising 1 to about &2 carbon atons, which

serves to links two structures tlogether. The term

"al kenyl " used al one or C%g prefix, refers to

a nonoval ent strai ghtgto )ched "Chai n hydrocar bon

radi cal having at | east &xe &&rbon-carbon doubl e bond

and conprising at |east 2 Up toCHbout 12 carbon atons.

The term "al kynyl " used alg@ne or as suffix or prefix,

refers to a nonoval ent straight or branched chain

hydr ocar bon radi cal havi\ng~at /| east one car bon-carbon

triple bond and conpri si | east 2 up to about 12

carbon atonms. The term "cyg¢) oal kyl ," used al one or as

suffix or prefix, refers tB a monova(amt

o dRSERZL T 1O

The above compound, R' is, independently, H, C,-Cg alkyl or halogen. In a more

particular embodiment R is, independently, hydrogen or fluoro.

The above compound, Q is heterocyclyl ring moiety. In another embodiment, Q is
selected from piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, azetidinyl or isoxazolidinyl.

In a more particular embodiment Q is piperazinyl.

The above compound, R* is selected from H, C;-Cs alkyl, C3-Cs cycloalkyl, hydroxy,
methoxy, aryl or heterocyclyl. In another embodiment R? is, independently, H or C;-C, alkyl.

In a more particular embodiment R* is methyl.

Unless specified otherwise within this specification, the nomenclature used in this
specification generally follows the examples and rules stated in Nomenclature of Organic
Chemistry, Sections A, B, C, D, E, F, and H, Pergamon Press, Oxford, 1979, which is
incorporated by references herein for its exemplary chemical structure names and rules on

naming chemical structures.
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hydr ocar bon radi cal conprising at |least 3 up to about
12 carbon atons. The term "cycl oal kenyl " used al one or

w@g00809@Bi1x or prefix, refers to a nonoval ent PCT/SE2005/000416

ri ngcont ai ni ng hydrocarbon radi cal having at |east one

car bon- car bon doubl e bond and conprising at least 3 up

to about 12 carbon atons. Theugern1 cycl oal kynyl " used

al one or as suffix or prefix, refers to a nmonoval ent

ri ng-contai ni ng hydrocarbon radi cal having at | east

one carbon-carbon triple bond and conprising about 7

up to about 12 carbon atons. The term "aryl" used

al one or as suffix or prefix, refers to a hydrocarbon '

r adi Thé teha\?'alkgl”omed alonavorras apoffixergasiin, aéfeld t@ miohovalent straight or
natlc har act er,

b AR B Bfdn Fasfeel RrprE ) SbFHS 18 Shon atogiso baless
oﬁlérvﬁaé §RBifiRH,0%Hay1'RAEAII idchRled 9&11 Satlrabed 183 3hEGnAMhrdted alkyl.

carbon of the aromatic ring. The term "het'eroaromati c”
used alone or as a suffix or’ preflx refers to a

ring of cul e havi one or .

ror TR aREleRl ph ol B o I B oY 1C BBttt o
bfancreddhai@), hy&oamﬂoﬁrad@lsa:oﬂ@htsmgfl tb BBout i1 D Garbbii Wdkrld] Which serves to

nd |nclud|n Ieast 3 and up to about 20 atonms in

I etwrolsfﬂj?tgses theBin the ring-containing structure or

nol ecul e has an aromatic character (e.g., 4n + 2

del ocal i zed el ectrons). The term "heterocyclic group,"

" het Ehoteyn [“plsemd? g&e;l atone loe asubity ot prefiX, refers to a monovalent straight or

BTSN\ BoslB5ET Loty o 3 Sy GbiP: bt e

ccsrepﬁsvng‘zg lesE2 O taabott 1y/chin@esnd. herefrom The term
"heterocycle" used alone or as a suffix or prefix,

refers to a ring-containing
The term “alkynyl” used alone or as suffix or prefix, refers to a monovalent straight or

branched chain hydrocarbon radical having at least one carbon-carbon triple bond and

comprising at least 2 up to about 12 carbon atoms.

The term “cycloalkyl,” used alone or as suffix or prefix, refers to a monovalent ring-

containing hydrocarbon radical comprising at least 3 up to about 12 carbon atoms.

The term “cycloalkenyl” used alone or as suffix or prefix, refers to a monovalent ring-
containing hydrocarbon radical having at least one carbon-carbon double bond and

comprising at least 3 up to about 12 carbon atoms.

The term “cycloalkyny!l” used alone or as suffix or prefix, refers to a
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon triple

bond and comprising about 7 up to about 12 carbon atoms.

The term “aryl” used alone or as suffix or prefix, refers to a hydrocarbon radical

having one or more polyunsaturated carbon rings having aromatic character, (e.g., 4n + 2
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structure or nol ecul e having one or nore nultival ent
het er oat ons, independently selected fromN, O P and
w@200889@1part of the ring structure and i ncl udP@ISEX005/000416

| east 3 and up to about 20 atons in the ring(s).

Het erocycl e may be saturated or unsaturated,

contai ni ng one or nore doubl bonds, and heterocycle

may contain nore than one ring. When a het er ocycl e

contains nore than one ring, the rings may be fused or

unfused. Fused rings generally refer to at least two

dél'o@ﬁ ed Ql@ét?ontﬁg&daéo ?95" LGRN 4%%%[6& atom. %Ql%tﬁ%g radical is
ave aromatic character or may no ave aromatic

kmhad@nm@mboﬁhéﬂmemmnﬁhs@m;ocyclyI" used al one or as a

suffix or prefix, refers a radical derived froma

het erocycl e by renoving at | east one hydrogen froma

car boRe RfmahétbrdgroafaticNesel aloRe @ ¥Ed Qurrikiet ﬁfeﬁﬁxefeyé to a ring-

i ncl udes, for exanple, nonocyclic heterocyclyls, such

cerjainiggjsirieiire,ar malsquiediaying angior meng/multivaleni ketesgatoms, independently

; [
s@%(n&%;gf;%rb l\éltdr]“}’legnﬂg IF%I g g# éft!rl]lb ?th é{l/’l}lcég%la{lg Hcm/dmg at least 3 and up to
abbud 20 himmslin tIELrhngd)awlyémmZhéSnnig b(}iﬂihﬁi&lg s@mdthre or molecule has an

2, 5-di rof ura hydr of ur anyl , thi ophanyl,

arOmatiE © g*%/r §fr (e.g. 2%3* 76&"% 15%?"&%? i di nyl

pi perazi nyl, norpholinyl, thlonnrphollnyl pyranyl ,

thio anyl , 2, 3- dlhydrOEyranyI

t et r%@/@mp?gxﬁ@mﬂclm groui,’ Q@t@@wphtdmnm,” 1‘hatexﬂ>pmdaﬁwr

“ - (i erd din

%é%?%{?%?%% aloﬁlé &Xa%rﬁ L.lfﬁ){:or r%gfl' D retlg? t?]x I1'.ald1cz11 gérlv‘ed from a heterocycle

-azep
bil rédndliingx@rRann yore Hy&oghnbyh&é:ﬁ-dm?: di oxepi nyl, and
hexanet hyl ene oxidyl. In addition, heterocyclyl

includes aromatic heterocyclyls or heteroaryl, for
ex a”’@h@t@nﬁ&‘ﬁét@oeﬂle” R¥E 8BhOYE as PN irBi 'refeﬁs tf) a ring-containing

pyri dazin hi'enyl, furyl, furazanyl, pyrro
stnmttg‘g Qbmyi:acule having one or more multivalent heteroatoms 1ndependent1y selected
from N, O, P and S, as a part of the ring structure and including at least 3 and up to about 20
atoms in the ring(s). Heterocycle may be saturated or unsaturated, containing one or more
double bonds, and heterocycle may contain more than one ring. When a heterocycle contains
more than one ring, the rings may be fused or unfused. Fused rings generally refer to at least

two rings share two atoms therebetween about. Heterocycle may have aromatic character or

may not have aromatic character.

The term “heterocyclyl” used alone or as a suffix or prefix, refers a radical derived ‘
from a heterocycle by removing at least one hydrogen from a carbon of a ring of the

heterocycle.

Heterocyclyl includes, for example, monocyclic heterocyclyls, such as: aziridinyl,
oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl,
pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl,
tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro-pyridinyl, piperazinyl,
morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3-dihydropyranyl, tetrahydropyranyl,
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t hi azol yl, oxazolyl, pyrazolyl, isothiazolyl,
i soxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2, 3-
wao hioagverol yl, 1, 2, 3- oxadi azolyl, 1,2, 4-tri azobPgl/SE2005/000416
1,2, 4-thiadiazolyl, 1,2, 4-oxadiazolyl, 1,3, 4-
triazolyl, 1,3,4-thiadiazolyl, and 1, 3,4 oxadi azol yl.
Addi tional ly, heterocyclyl engonpasses pol ycyclic
het erocycl yl s (including both®ronatic or
non-aromatic), for exanple, indolyl, indolinyl,
i soi ndol i nyl, quinolinyl, tetrahydroquinolinyl,

. 1 A ro T
LR 1 o AR Y ARSI B, hameprigit 23.47-
telratnziod-lfeazgpiny 2 h@mdpihgrdzinyic h2 afiexepmyil, 4,7-dihydro-1,3-dioxepinyl, and

I sobenzof uranyl, chronenyl, chromanyl, isochromanyl,
h?%ﬁ?ﬁ%ﬁ? ?X@Wgnoxathiinyl, t hi ant hrenyl, indoli zinyl,

i soi ndol yl, indazolyl, purinyl, phthalazinyl,

napht hyridinyl, qui noxalinyl, quinazolinyl,

ci nAisladaiion, hetese¢yglyhyricludes anomatit heteionydlyls pehétedodiyhyfbr example,

j . -phenazi. nyl henqt hi gzi ny| .
o OEATAREA W BIST 354 Ly PSRRI vl micazoly,
thiaeolyhvazolyl) pyrieif Rothizablyl, isokemrin,2aaahblyl, tetrazolyl, 1,2,3-
benztrj éﬁiyl,,thi?xantthyl, car bazol yl , carbollnyi,
thiggpazely b 2.5 By il g 1ol 1 AEiRigsalyi 2 d-wadiazoly, 1,3,4-
-@ggyt' _ i ocycl yl s descri bed
tnaboJéFgﬁg?gfggggﬁgka?%%*%%ggggg{ycyclic het erocycl yl s
wherein the ring fusion between about two or nore

rin . nC s.nmore. than one bond c n to both rings

R T e N U A
arethatiourmohrarclget) ot exaafys; itPlyl el qwiﬁubqahgﬁ gﬁi}iblinyl,

di.a abicyflo[2.2“1]he tyl. and 7-oxabicyclo[?2.2. _ _
tetyahydroayimolinyleispeuingling]. petahydigiseninglinyd lot-bengodiosatyl,iooumarinyl,
diYdreoSfdainy 1l ﬁé&f)ﬁm{rﬁll, rZ@,dhﬁ%rab&{zoﬁp&qu&%reﬁoﬁnanyL chromenyl,
chromanyl, isochromanyl, xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl,
indazolyl, purinyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
pteridinyl, phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl, pyrolizidinyl,

and quinolizidinyl.

In addition to the polycyclic heterocyclyls described above, heterocyclyl includes
polycyclic heterocyclyls wherein the ring fusion between about two or more rings includes
more than one bond common to both rings and more than two atoms common to both rings.
Examples of such bridged heterocycles include quinuclidinyl, diazabicyclo[2.2.1]heptyl; and
7-oxabicyclo[2.2.1]heptyl.

The term “alkoxy” used alone or as a suffix or prefix, refers to radicals of the general
formula ~O-R, wherein -R is selected from a hydrocarbon radical. Exemplary alkoxy
includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,

cyclopropylmethoxy, allyloxy, and propargyloxy.
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formula - OR wherein -Ris selected froma

hydr ocar bon radi cal. Exenpl ary al koxy incl udes
wWOoreahos18 et hoxy, propoxy, isopropoxy, butoxy,PCT/SE2005/000416

t - but oxy, i sobutoxy, cyclopropyl nmethoxy, allyloxy, and

propar gyl oxy. Hal ogen includes fluorine, chlorine,

brom ne and iodine. Wien a figst group, structure, or

atomis "directly connected” to a second group,

structure or atom at |east one atomof the first

group, structure or atomforns a chem cal bond with at

| east one atom of the second group, structure or atom

It will be understood that "substitution" or

" subdalpgan iseludgstiiporinpahingiag, hrpwineraptiiedine. pr ovi so t hat

such substitution is in accordance with permtted

val ence of the substituted atom and the substituent,

and Whert a first gsoulpsétivictiire, @ atoasis "disect canriecrdl' & a second group,

, e.qg., which d ot ont aneously undergo .
Sﬁ%@?fyﬁf gt g??sg?}@;?%% 0851% f@%&éﬁi’g SliNsire of gﬁ'\ém fogms Hphemical
badld ikt 1da8ene®ldm of\the léé&ﬂd?gdu%' ﬁrucﬁﬂf of AbM]

"substituted" is contenplated to I nclude all
perm ssi bl e substituents of organic conpounds. In a

bro e ram.ssjbl e, substituents, inclyde, . . .
acy ?ﬁwgfgeﬁgﬁdg {/Sté%dct?%b P %tﬁg ﬁlglan atd® “ﬁ?ﬁgﬁé , hStades e P licit
progisdthaysich sutstiditio ieinarysiite vathPerhited INLnAITIEOEBEithted atom
su st%tuents of . organi c_conmpounds. Illustrative ]
and Rty Ffﬂf@?ﬂtsafﬁdﬁlﬂtd%"eS,ubﬁ%tPﬁ@kréﬁbﬂtSé{l asablscompernd, e which does not
bt gk Wergd REndIEIRA b Ol fninati ,
S.por nor epan dertg he sane ol?)ﬁ g‘lmfh fedl g ?)g Et ao r ﬁg%ﬁp’r%g?lz%%g’ Hifimination, ctc
organi ¢ conmpounds. For purposes of this invention, the
het ey oat sugh .as nitrogen, .may have dr ogen ..
subgth Sﬁgn 1, Mgt asﬁg/’St’g%F‘ﬂi 1§ §¥rﬁf”§pl§¥?5§? Wﬂ@ﬁ@g pgfmissible
subst{jadhitsCofoRgamd s olass: T DBl ﬁgfﬁ:btr) thetpefiis§iBleisabsfitdeR® include
val enci es of the heteroatgons. This invention is not

acy gHceRd €Yclice isachadAnd agbrapched,caphasyielic any hetseocyclic, aromatic and
noR&fofHafé biHsBnBtR B bigdfi S mPBbunds. Mustrative substituents include, for example,

those described hereinabove. The permissible substituents can be one or more and the same or

different for appropriate organic compounds. For purposes of this invention, the heteroatoms

such as nitrogen may have hydrogen substituents and/or any permissible substituents of

~organic compounds described herein which satisfy the valencies of the heteroatoms. This

invention is not intended to be limited in any manner by the permissible substituents of

organic compounds.

"Saturated carbon" means a carbon atom in a structure, molecule or group wherein all
the bonds connected to this carbon atom are single bond. In other words, there is no double
or triple bonds connected to this carbon atom and this carbon atom generally adopts an sp’

atomic orbital hybridization.

"Unsaturated carbon" means a carbon atom in a structure, molecule or group wherein

at least one bond connected to this carbon atom is not a single bond. In other words, there is
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organi c conmpounds. "Saturated carbon" nmeans a carbon
atomin a structure, nolecule or group wherein all the
whendsssohnected to this carbon atom are si ngl BCHSERBNS/000416
In other words, there is no double or triple bonds
connected to this carbon atomand this carbon atom
general |y adopts an sp 3 atoppc orbital hybridization.
"Unsat urated carbon” nmeans a carbon atomin a
structure, nolecule or group wherein at | east one bond
connected to this carbon atomis not a single bond. In

at Wabedne\IBUBIS or triffé Bor dSdthndRSth M5 arfOy) thﬁl £ thikc Eﬂb@n atom

bond connect ed to this carbon atomand this car
geaeigHy aéansy an o sadatomic erbitpl hybridigatican oni ¢ or bi t al

hybridi zation. The processes and synthetic methods

descri bed hereint hroughout may be carried out in any

Sui tdelpeocesdey aind syn%ﬁg hedthods dﬁrthb@blhé?elﬁﬂﬂ{d’t%ﬁbﬁt rtﬁi}ebe carried out
. solven ich are substantia nonr eacti ve w
in 3% MHE SR CaRealty. SRtal fUyeria e alrites wiigh Atassbstatally non-

red¥iiQ€ %ﬂlsth@étaftlﬂg n{a?éifﬁfsr(?éawaﬁﬁ e M‘t}:hﬁ\%a] 51‘3% o?rgf]o%hktg QPthe

are carried el’rpe ‘ature
terhpeyatutes at Wbichéhﬁt regctfqne eri qagled@upe &3 tamperdtaret h}hmh may range from

i \ reaction.my be
A0 3 B RO Pt £ hon
beeagied olvidrne sGopevdiaMiixife dMBokR Akdnl dh'élséfvel'iteﬁg én@fh on the

sulfable solvents for a particular work-up fo Iomnng
pagtigular gaetiqr suitable sobveats|fara partiewlaniverkomrfolewing dhereaction may be

se@ag&hbﬁﬂgﬁhﬁgg&gﬁngPﬁc%oﬁghgents i ncl ude, for

exanpl e coho such as net hanol, ethanol,
propanols |nclud|ng n- propanol and i sopropano
but@n I ncl.u nol , .i but ano

| t
and 10U PR W rorentedl Sritet o eleoRaisieh signgbanol, cthanol,
prépahéledhéladial n- gropadol @A®@RbABPA oL, bétadoR; including 1-butanol, 2- butanol, i-

butanol, and t-butanol, substituted ethanols, including 2- nitroethanol, 2- fluoroethanol, 2,2,2-
‘triﬂuoroethanol, 2-methoxyethanol and 2- ethoxyethanol, polyols, including ethylene glycol
and diethylene glycol, pentanols, including 1-, 2-, or 3-pentanol, neo-pentanol, and t-
pentanol, ethers, including monomethyl ether and diethylene glycél monoethyl ether, cyclic
alcohols, including cyclohexanol, aromatic alcohols, including benzyl alcohol and phenol,

and glycerol, to name a few.

Aprotic solvents include, for example, hydrocarbon solvents, and halogenated
derivatives thereof, such as cyclohexane, pentane, toluene, benzene, cycloheptane,
methylcyclohexane, ethylbenzene, m-, o-, or p- Xylene, octane, indane, nonane, and the like.
Aprotic solvents further include ethers, such as diethyl ether, dimethoxymethane,
tetrahydrofuran (THF), 1,3-dioxane, 1,4-dioxane, furan, ethylene glycol dimethyl ether,
ethylene glycol diethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl
ether, tricithylene glycol diisopropyl ether, anisole, or t-butylmethyl ether. Other aprotic
solvents include, for example, dichloromethane, dimethylformamide (DMPF),
dimethylacetamide (DMAC), 1,3- dimethyl- 3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU),
1,3-dimethyl-2- imidazolidinone (DMI), N-methyl-pyrrolidinone (NMP), formamide, N-
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trifluoroethanol, 2-nethoxyethanol and 2-

et hoxyet hanol, polyols, including ethylene glycol and
wale@shyisese gl ycol, pentanols, including 1-, 2PCT/8E2005/000416

3- pentanol, neo-pentanol, and tpentanol, ethers,

i ncl udi ng nononet hyl ether and di ethyl ene glyco

nonoet hyl ether, cyclic al cohgls, including

cycl ohexanol, aromatic al cohol's, including benzyl

al cohol and phenol, and glycerol, to nane a few.

Aprotic solvents include, for exanple, hydrocarbon

SRy YRBideANOmba) RaaRali&d 68851t (Meens, fa%&ﬁxﬁl ulfdkidk BMso)

cyCcl ohexane, pentane, toluene, benzene; cyc oﬁeptane, ’
prepionyttitey ethyhioxmate, methyldcttatez kexachlnroacatene, aretqne, othtylanghyl ketone,

ct.an i ndane, . nopa nd, t he l.i.ke. rotic solyents

o7 R 14 RR e BRRCF Bon Sl S P gty Proplonamice,
nittofRtHaex iesiearse, indherdiidh@bhssphorhrhide) . 1, 3- di oxane,

1, 4-di oxane, furan, ethylene glycol dinethyl ether,

et hyl ene glycol diethyl ether, diethylene glyco

di net hyl ether, diethylene glycol diethyl ether,

t r Tles privgdse peovifley heteirdingy prowaleyan yédldh &om 40H56%| 80-60% and more

t:bqéil ohykaethen. Q her _aprotic sol vents include, )
parigu %%%‘f /& Repctinn Simsapaincbe earmied 41t & hawisdd he pracyss provided
hLiRRYARLRLRTE 4¢ ) ila § | J?‘ . \

SRR AN f8obh) quégﬁ“r%ag%%%agﬁ "Bt of by-products and
indpuBitiels. nefibteypartZouldrly, ol agmpoudidR@FerradI nay be provided with <2% total

N- et hyl - pyrrol i di none (NWP), formam de,
OTRAREE HYPUIEIE a nilg @TOKRESRIPYiged bareinslso@rovidestaempeimdof Formula I

/ e I q\Y) ' opionitri.le t hyl
w5 e RN A0t Bl O BILAL bl ence ot
methilpiperazirtey Fuklerapig tBé ipplicARepRiesse tiRARSIRIMipRLAiAddEd may not
t-butyl acetate, sulfolane, N, N-dinmethyl propionam de,
begony m@@deqqqab}eég@mﬁ@ﬁg{m%mhe presences of aqueous alkali. More

P A PRSI B 1 5 B9 e Bl e PPl provides

<3%, more particularly <2% hydrated forms of a compound of Formula I.

The examples provided below are illustrative only and are not intended to limit the scope

of any claim presented herein. .

Examples

Preparation of 1-(3-bromo-5-fluoro-2-hydroxyphenyl)ethanone

A mixture of 2-bromo-4-fluorophenol (64.0 kg, 1.00 mol equiv) and acetyl chloride
(62.5 kg, 2.39 mol equiv) was stirred and heated at 50-55°C for one hour. Excess acetyl
chloride (10.8 kg) was removed by distillation and the residue was cooled fo 25-30°C then
diluted with dichloromethane (120 L). The mixture was further cooled to 10-15°C and
aluminum chloride (51.0 kg, 1.15 mol equiv) was added in two portions. The temperature of
the mixture was raised to 130-135°C over one hour during which time dichloromethane (80

L) was removed by distillation. The mixture was maintained at 130-135°C for one hour,
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particularly >60% Reaction tinme may al so be carried

at out 6-7 hours. The process provided herein nmay al so
w@e@sigisies conpound of Fornula | substanti al | ypET/8E2005/000416

by-products and inpurities. Mdre particularly, a

conmpound of Formula | may be provided with <2%t ot al

organic inpurities. The procggs provided herein also

provi des a conpound of Formula |I which does not

exhi bit any reversible ring opening of the chronone

ring in the presence of nnethyl pi perazine. Further,

digbd@ith Relead 50T 08 cHIIELRSRE L TASThERM RixROE F4k {ﬂd%ied toa
acid nmay not be converted into undesirable hydrated

sqlegiqreof |3|Q‘%t Y&V pydreeeréssacist (Qéomem M@tea (3O L), Theplagers were separated

. ce
SRR e LML TR RO I BGAS) o
aquaods extrhetrwas codBdd hny tio-as ‘Eﬂaﬂcnardjt&tddfto pHOSJSIp leﬂl 8% wiw

la | | ded bel
nycEpehbertacid 5 e tro i wah ltcren o Bnmashed mater (60E), then with
pétfolReh &herMY0 £) MdAIGSE §566C BEle? v Rruum. BIAYRIES 1-(3-bromo-5-

Pr epar ati on
fledrp-2¢leydpexypberyDethanens- wasHpdr kegptany| ) et hanone A

m xture of 2-brono-4-fluorophenol (64.0 kg, 1.00 nol

equi v) and acetyl chloride (62.5 kg, 2.39 nol equiv)

Prspardaioh bf edlylebrohed-ftorat4-bk- HECh# dene PecdrBoxylarEX CESS
acetyl chloride (10.8 kg) was renoved by distillation
and the residue was cooled to 25-300C then diluted

o0l B A Ay S a4 ey El mol
eqy) and diethyl wealata dHRD ke 6t0ﬂan<pi@quw¢ mes added t¢ @ Bqdemm mfrsedlum
etg£x1&$§6@lz§cgr9tet}1c\>’n€ quiv 2 %1 t 89'(?3@ E) e CO'PI(lae mlxture was
stirred at 55-60°C for one hour and ethanol was removed by distillation. The residual mixture
was diluted with water (300 L) arid the precipitated solid isolated by filtration. This solid was
heated with a mixture of acetic acid (210 L) and 30 w/w hydrochloric acid (55.5 L) at 70-
80°C for two hours. After cooling at 25°C, the mixture was diluted with water (150 L and 100
L), then with 12% w/w sodium bicarbonate solution (50 L) and finally methanol (100 L)
before drying at 70°C under vacuum. The yield of ethyl 8-bromo-6-fluoro-4-oxo-4H-

chromene-2-carboxylate was 38.6 kg (63%).
Preparation of 6-fluoro-8-(4-methylpiperazin-1-yl)-4-oxo-4H-chromene-2-carboxylic acid

(Basic Hydrolysis): The reactors required for the amination stage were carefully dried
by rinsing with acetone and heating to 110°C under vacuum; they were then rinsed with
anisole under partial reflux. An inert atmosphere was maintained during all charging
operations by pressurizing the reactors with nitrogen (two cycles) then evacuating and
releasing the vacuum with nitrogen (two cycles). A mixture of
tris(dibenzylideneacetone)dipalladium (2.25 kg, 0.02 mol equiv), rac-BINAP (3.06 kg, 0.04
mol equiv) and anisole (135 L) was adjusted to 25°C .and added to a stirred suspension of

cesium carbonate (56.0 kg, 1.40 mol equiv) in anisole (230 L) at 25°C followed by a line



10

15

20

25

30

L) was renoved by distillation. The m xture was

mai nt ai ned at 130-1350C for one hour,diluted with
wogi0sn0203(250 L) and cool ed to 10-15C. The r eacPCDBE2005/000416

m xture was added to a solution of 30% w w

hydrochloric acid (25 L) in water (500 L). The | ayers

were separated and the organlﬁ_phase was extracted

with 10% w w sodi um hydr oxi de~sol ution (300 L). The

aqueous extract was cooled to 10-15C and adjusted to

pH 6.8-7.2 with 30% w w hydrochloric acid (55.0 kg).

Wit (093 1)) e htel ey hBRG NG, b ¥t b oromo-6-
fluord élroxoadfifehromEne-2ydagh kylate (38 (73eght 00®db equiv) and I\g-methylpiperazine
(I]élr%%;?&ang%%é‘%)‘%’? H@PXIL )(lest4rﬁr}r?an1r?tai\ﬁ% at £500 v&lfa aglggd/{)n'six portions over
9@ midfuRd¥ao el Heti2 Qatdty8iidhire; s YHB TSIt vy RO vMsB ofanisole (38.4

m xt ure of
L). Thg resulging ngxture wacomaintaned gk § 1€ ot yreadditiomaks.§ 46wS they, cooled to

' ' | at 72.0 . 6,00
I O I
edug.vihs keddeddand theomixeereives stiffeddtSIGPO & Aatadamiohal 02Rfrd then cooled to
2 0 M e L ce o0C v gt
LY &l alidBle (5D Xh. UL erWRSwHlgl thid ﬁﬁlra‘(@;jt[) EetYY?,ittF% acgu’éQ\Qs lk}efﬁ?déqeparated and

the precipitated solid’isolated by ration.
digried withwveesrahydae (77 B) andvingthanad (37 Ladée isclution wag &idified with

oA NAEESLR54 5Bk L3Pl A e FERHE8S st v
filkirbdibfEdvashedwith b efix (uibeX teirafydrob@in (93 L), hethawbll(h8 LY%Ad water (58
% s%gi um glegeir bopate solution (50 L) and finally
Lyfollpssbey rebenel Ok eidedrpdyat A’ Gundepp Boyyefajtrogae trgive 6-fluoro-8-
T ' f1- 32 B R bl v Q48" 19
(00 Ot B LS BBy Ry o AR TSR of o
frorthreg batehet was8B B Ngr(ceresceeddi for $trength) Wbich réapedsentseiyield of 64%. 1H
NME{BO M, DSOS, CFsCO,H) 6 2.94 (5, 3H), 3.20 (1, =12.0 Hz, 2H), 332 (¢,
J=11.1 Hz, 2H), 3.62 (d, }=12.0 Hz, 2H), 3.90 (d, J=13.0 Hz, 2H), 6.93 (S, 1H), 7.31(dd,

J=8.0, 3.0 Hz, 1H), 7.38 (DD, J=10.4, 3.0 Hz, 1H).

(Acidic Hydrolysis): The vessels required for the amination stage were carefully dried
and processing was carried out under a nitrogen atmosphere. To a mixture of
tris(dibenzylideneacetone)dipalladium (1.16 g, 0.02 mol equiv), rac-BINAP (1.58 g, 0.04 mol
equiv) and anisole (200 mL) was added cesium carbonate (28.95 g, 1.40 mol equiv). The
mixture was heated to 125°C and a solution of ethyl 8-bromo-6-fluoro-4-oxo-4H-chromene-
2-carboxylate (20.0 g, 1.00 mol equiv) and N-methylpiperazine (6.99 g, 1.10 mol equiv) in
anisole (90 mL) maintained at 45°C was added in six portions over 90 minutes; this was
followed by an anisole (10 mL) line wash. The resulting mixture was maintained at 125°C for
an additional 3 hours then cooled to 75°C and diluted with water (200 mL). A solution of
concentrated sulphuric acid (55.4 g, 8.8 mol equiv) in water (100 mL) was added at 75°C and
the mixture was heated at 96°C for 4 hours. The mixture was cooled to 75°C and the layers
separated. Anisole (100 mL) and 47% w/w sodium hydroxide solution (37.75 g, 6.99 mol
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(Basi c Hydrolysis): The reactors required for the

am nation stage were carefully dried by rinsing with
wae@sovsiaand heating to 1100C under vacuum t hRYT/SE085/000416

then rinsed with ani sol e under partial reflux. An

i nert atnosphere was mai ntained during all charging

operations by pressurizing tag reactors with nitrogen

(two cycl es) then evacuating“and rel easing the vacuum

with nitrogen (two cycles). A mxture of

tris(di benzylideneacetone)di palladium (2.25 kg, 0.02

uj r p 06 _k 0..04 nol Y
H—R)I) ?e Ad(%li%o t@g 35 Mec&‘s%a the %Hugehwaa ca)gygeél t%) 8.6‘%1 The pH was
adjiisteﬂrted bsruﬂdmg i7%wied sodien hydh@ﬂlﬁb eslatién (3926, WQS rﬂol‘é@ulv) and
n api sole (230 L) at 250C fol |l owed by

the PW@‘\%&@Q spl Fd Wes flgred ?ffgwyheé Wlﬂrﬁémm Qﬁtéﬁwgrqf@rapé%p mL),
métﬁaﬁﬁ% %éln%ieﬁrﬂ & gﬁ%rﬂé} va%ﬁ%o'gi%dgeldf #%R/re%' &5 %- -

-chro -2-car boxy at equi v)
mathyipipasazin: D dzoxved LBrdndng-2- mruaxyhohmé oab 14 2rg (aa%sol e
(154 L) maintained at 450C was added in six portions
over 90 minutes to the heated catal yst mxture; this

Préperalion bOMeSfThoko@-hy @@cywwn@fhyzp&w&ynﬁz(g@ghényy)emaﬁm
an

resulting m xture was nai ntained at 125
additional 6.5 hours then cooled to 45C and dil ut ed

Wi t ARt &ELs (régﬁr %for td dWalios Q9 d’g gﬁ{fﬁ%ﬁ%ﬁ%ﬁ%@%&smg was

(13.6 kg equi v) was adde
cam@dcmtundeednatogdﬁaniaspham addi tional 2 hours then

|. filt Lt ugh borlite 800,
T P s ity eoppaenkieis SNl R ok ialdum) cagBINAR
(153 g20.d4 aivl 8@i®) dndQnisble (200 BIL) dlak A0MABedilia cfa.onhét@Y% 99Pg 1.40

settle, the aqueous |ayer was separated and dil uted

majjeapivi-die @?W‘W%W%ﬁ heatedg 125°Caand arp@lq’qlan of ethyl78-byomoFfrdluoro-4-

o Gt S48 Wy Lo PREEIL S A ASEL 9

1. 19rmal quuiva ireghisdd (90 mBpmbintaireded4$HC wasmidbd th sik pbrtidns over 90
m%é% 1? gx%fs fgllec)thegtl]) %El%in%ro te(S mi) &ﬁle wgg}} r’i“%g (l?elsu 1?12 nlﬁxtu?en\glas
maintained at 125°C for an additional 3 hours then cooled to 20°C and diluted with water
(120 mL). 47% w/w sodium hydroxide solution (11.88 kg, 2.20 mol equiv) was added and the
mixture was stirred at 20°C for 0.75 hours. After allowing the filtrate to settle, the aqueous
layer was separated and filtered through Celite. Tetrahydrofuran (30 mL) and methanol (30

mL) were added to the filtrate and the pH was adjusted to 7. The solid piperazine acid was
filtered off and the mother liquor was freeze dried to give an orange-brown solid. This solid
was subjected to chromatography on silica (acetonitrile/methanol: 10/00 to 9/1), yielding -
[5-fluoro-2-hydroxy-3-(4-methylpiperazin-1-yl)phenyl]ethanone (0.72g, 5%). 1H NMR (400
MHz, CDCI3) 6 2.54 (s, 3H), 2.61 (s, 3H), 2.89 (br s, 4H), 3.30 (br s, 4H), 6.84 (dd, J=3, 10
Hz, 1H), 7.07 (dd, J=3, 8.5 Hz, 1H)



L) followed by nmethanol (50 L) and dried at 400C under
a flow of nitrogen to give 6-fluoro-8-

W@ 20050943y8 pi perazin-1-yl)-4-ox0-4 PCT/SE2005/000416
H chr omene- 2- car boxyl i ¢ acid. The nmean wei ght of
product fromthree batches was 23.9 kg (corrected for
strength) which reapresents asyield of 64% 1H NWR
(400 MHz, DMSO-d6, CF3CO2H) d 2.94 (s, 3H), 3.20 (t,
J=12.0 Hz, 2H), 3.32 (t, J=ILl Hz, 2H), 3.62 (d,
J=12.0 Hz, 2H), 3.90 (d, J=13.0 Hz, 2H), 6.93 (S, IH,

CrAPWMsdd, J=8.0, 3.0 Hz, IH), 7.38 (DD, J=10.4, 3.0 Hz,
IH). (Acidic Hydrolysis): The vessels required for the
am nation stage were carefully dried and processing

S sphere To a
\rl;?xt[g HCE%dOf?)%spfgﬂgg%z@ aprlc’ilté{]gfgtgﬂ?one) di pal | adi um (1. 16
g, 0.02 nol equiv), rac-BINAP (1.58 g, 0.04 nol equivV)
and anisole (200 nm.) was added cesiym carbonate (28.95
g, 1.40 nol equiv). The m xtuwra waB heated to 125C and
a solution of ethyl ‘
8- br onp- 6-f | uor o- 4- oxo- ﬁH-c
(20.0 g, 1.00 nol equiv) and N netﬁylplpera2|ne (6.99
g, 1.10 nol equiv) in anisolep(90 nL) naintained at
45C was added in six portioms ovear 90 mnutes; this
was followed by an anisole (1 line wash. The
resulting m xture was nai nt dped/at 125C for an
addi tional 3 hours then cooled to 750C and dil uted
wth water (200 nL). A soluti of concentrated
sul phuric acid (55.4 g, 8.8 equiv) in water (100
nm.) was added at 75C and the m xture was heated at 96C
for 4 hours. The mixture was cooled to 75C and the
| ayers s cepmpﬁislﬁgi heaﬁnfgadiee:rc(cw@l fihg mdidy ﬁﬁﬁfmw/ammidicumpound
hydr q d%qsol 37,75 99 nol equi wer e added
1 i 5 B ent B Preanind o{HRH L SR GerTeng &
20CphddpmideH o%m atadjﬂetﬁgteﬁﬂlré Qet@ema%qglilgarﬂé%w 1 85@%d’f9ratlme

hydrOX|de S tion equi v)
effective to give an arylamine compound of formula I,

Q

pehe- . 2- car boxyl at e

wherein: R! is selected from H, Cj.jalkyl, halogen, amino, methoxy, ethoxy,

or hydroxy;

R? is selected from H, Ci.0alkyl, Cy-joalkenyl, C,-jpalkynyl, C;.jpalkyl-amino,
Cs.ocycloalkyl, Cs.jocycloalkyl-Cy.galkyl, Csscycloalkenyl, Cy.scycloalkenyl-C;.
salkyl, Cs.joheterocyclyl-Cy.salkyl, Cs.sheteroaryl, Cs.jparyl or Cs.jgaryl-C.salkyl,
wherein said H, Cy.jealkyl, Cz.j0alkenyl, Cs.joalkynyl, C;.jpalkyl-amino, Cs.
1cycloalkyl, Cs.jocycloalkyl-Ci.salkyl, Csscycloalkenyl, Cyscycloalkenyl-Cy.salkyl,
Cs.ioheterocyclyl-Cy.galkyl, Cs.sheteroaryl, Cg.joaryl or Ce.jparyl-Ci.ealkyl, used in
defining R? is optionally substituted by one or more groups selected from H, C;.

10alkyl, halogen, amino, methoxy, ethoxy, oxo and hydroxy;
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the precipated solid was filtered off, washed with a
m xture of tetrahydrofuran (30 ni), nethanol (30 ni),

wao besogisied at 400C under vacuum The yiel d of PQIi/§E2005/000416

6-fiuoro-8-(4- met hyl pi perazin-1-yl)-4-oxo-4

H chronene- 2- carboxylic acid was 14.2 g (73%.

Prepar ati on 26-

of | -[5-fl uor o- 2- hydr oxy- 3- (4 net hyl pi perazi n-1-yl) phen
yl ] et hanone The vessels required for the am nation
stage were carefully dried and processing was carried

out under Ralsrk'e E@Q?&nﬁﬂ”@f@ﬁ Fz lodiX m | é;&%&lgyrg'g, %Zoalkyl-amino,

tri s(di benzyl i deneacet ohe _
nmol @qu;cy@loalk;chBjoMIFbandyl—SEanleCDﬁydohlkeme Gyscpoichlkenyl-C;.

1 a0 Copeheoer -G e E5 et il Cenory! 22EG sl Caceliy
sol u{yheindaiElihg]. mﬁkﬁ eRalkerdyi, l&ﬂﬁh‘lléynyl C1 alkyl -amino, C3
0X0- 4H chr orrene- 2- car b _&I ate 9 equi v)

and eyrieaklpCmeryeiaate (e saligy Lo ssyqlgallmsfl eﬁémp)oqloallmnyl-cl salkyl,
1 N
Sglr tS | %)Wsétgl\%g?&g‘ mlaﬁ(&’? ’g§" Sﬁﬁt‘%‘gaé& V\@g}fl boa{}’)} Csﬁg‘(]k}’l used in

ani sadfmifglR’ isloptibnally subsintedbyeoneas whdre BeHups Xélétﬁ@i &8 H, C;.
mai nt ed at 125C for an additi onal hours then

Cool Ay e, Ao metioRy St i %mem). 47%

w w sodi um hydr oxi de solution (11.88 kg, 2.20 nol

equi v) was addegl and the m xture was stirred at 20C

for 0.75 RoandR’ exftform alshhtituteyl thmmibstltutellt."e or d0smtmbered

the rate ered. thr
?r%ﬁ%%? lll%é/r aro u?l%l o é) g%)vn}ﬁ_ h’g%%]l at?rg%%nq%q oxygen
Wer eataﬁhd,%dtOCbrtlmlﬂlt atbmaksd anl’mﬁfhahb or Bétlel‘bﬁl%nﬁ@b wREe6r fifd systems,
solid P perazine acid was filtered off and the

7.
ot h%f o1} Jubsighiedeliavingsubitenntsgloptsd drome Canakkyh ageeenr gimmhalogen,

Sk e e R e R VAR s R

1- 6a1ky1 ethoxy, and hydroxy.

R is selected from H, Ci-10alkyl, halogen, amino, methoxy, ethoxy, and
hydroxy;

A process according to claim 1, wherein R! is, independently, hydrogen or fluoro.
A process according to claim 1, wherein R? is methyl-carbonyl

A process according to claim 1, wherein R? is hydroxy.

A process according to claim 1, wherein R* is methyl.

A process according to claim 1, wherein Q is piperazinyl.

S

A process according to claim 1, wherein R* and R? form an optionally substituted 3,4-
dihydro-2H-pyran ring having substitutents, independently selected from H, oxo, C;.
salkyl-oxycarbonyl and hydroxycarbonyl.

8. A process according to claim 1, wherein said base is cesium carbonate

9. A process according to claim 1, wherein said solvent is anisole.

10. A process according to claim 1, wherein said solvent is xylene.
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[ 5-fl uoro-2- hydr oxy- 3- (4- et hyl pi perazin-1-yl)phenyl]e
t hanone (0.72g, 5% . 1H NWVR (400 Mz, CDC13) d 2.54

W@ 200589382. 61 (s, 3H), 2.89 (br s, 4H), 3.30 (BCT/SE2005/000416

4H), 6.84 (dd, J=3, 10 Hz, IH, 7.07 (dd, J=3, 8.5 Hz,
| H CLAIM5 1. A process of preparing an aryl am ne of
formula | : conprising heati a heterocyclyl ring
noi ety with an aromatic conpdUnd with a base and a
solvent in the presence of a transition netal catalyst
i ncluding a phosphine ligand at a tenper ature between

Sibl\(;g a{%g%rs rlrxbg lﬂ%ut c%‘a?mq gl%e[tf%%cfrlru ST ef f% % ﬁrst Melected from

is spdl&dtmdonfpaﬂmhhtn eﬁbtateoal kyI hal ogen am no,
net h&xp);o et hoxy, or hydr 0X Ris selected fromH

0 a2k PToqess acsaiding o clated, Wasleln 53 trangition gagtal watalyst lﬁdz(dba)z-
1 | ,
iSO Tea e BRI PR R ling gap o rapqic 22

ohet@@@#@mﬂph@hm&) Ikyr bmﬁﬂathﬁe(raeFBiNAﬂ) C -i oar yl or

-iQaryl-Cl-6 NANEL:Y H, .Cl-ioal k

D SOl sialty Pl abuideee il Aisretature between

10cysoual 38/4nd #63at 180yc] oal kyl - C1. . 6al kyl

C4. Séycl oal kenyl , C4-8cycl oaUcenyI C1- 6al kyl, C -
rpéwaqgﬂpr@agagwpmp@ndsqf@@%ﬂw C6.ioaryl or C

- oaryl - al kyl, used in defining R2 is optionally

substitut ed by one or nore groups selected fromH, Cl-

| oal kyl, hal ogen, am no, neth@xy, ethoxy, oxo and

hydroxy; R3 is sel ected from H| Cl-i oal kyl, C2-i0

al kenyl , C2-1loal kynyl, I Ryl - am no,

C3- 10cyc| oal kyl , C3- 1o -C 1- 6a| kyl,

C4- 8cycl oal kenyl , Chscyv

3 II

comprising:

A) heating a mixture of a compound of formula II:

Et

Br 0] VI

and a compound of formula Vla:
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6al kyl, C3. 10heterocyclyl-C 1-6al kyl, C3-5heteroaryl,
C6- loaryl or C6-iQaryl-C 1-6alkyl, wherein said H G

WO 1@abdoss C2-i oal kenyl, C2-1loal kynyl, .i PCT/SE2005/000416

oal kyl -am no, C3- ocycl oal kyl, C iocycl oal kyl -Q

eal kyl , C4-scycl oal kenyl, C4-8cycl oal kenyl - C 1-6al kyl ,
C -i oheterocyclyl-d -eaIkyI C3-5heteroaryl, C6-lo0
aryl or -joaryl-Q - alkyl, uBa in defining R3 is
optionally substituted by one or nore groups sel ected
fromH Cil- | oal kyl, hal ogen, am no, nethoxy, ethoxy,
oxo and hydroxy; R2 and R3 canforma substituted or
unsubstituted 5- or 10- menbere romatic or
heteroaromatic ring having 0 1, R, or 3 nitrogen
atons, 0 or 1 oxygen atons, a or 1 sulfur atons
said aromatic or heteroaromatic rings or ring systens,
when substituted, having substkﬂgegﬁf sel ected from
Cl- 1CaDCyl, oxygen, oxo, hal ogen, no, carbonyl,
hydroxycarbony, G "al kyl - oxycar bonyl, net hoxy,

nmet hox al kyl , ethoxy, and hydroxy R4 is

sel e‘fﬂﬂéﬁ F%&WHSO’@IHW%QIWPSWWf@géﬁaI teamisition Cﬁ*@b’hﬁnyludlng a
eth

1, e AN O ompgror o BERRER ToAE TR bl FEERMY for  time
3. Affsctvemgivwomorpdinds ctfcfomhlﬂam wher ein R2 is

net hyl - car bonyl 4. A process according to claiml1,
wherein R3 is hydroxy. 5. A process according to claim
1, wherein R4 is nmethyl. 6. Agprocess according to
claim1, wherein Qisgpiperazjnyl.

|
o

-

H, VIb, and

OEt

B) hydrolysis of compound of formula VIb under either basic or acidic conditions at a

temperature and for a time effective to give compounds of formula (II).

16. A process according to claim 15, wherein said base is cesium carbonate

17. A process according to claim 15, wherein said solvent is anisole.

18. A process according to claim 15, wherein said solvent is xylene.

19. A process according to claim 15, wherein said transition metal catalyst is selected
from palladium or palladium acetate.

20. A process according to claim 15, wherein said transition metal catalyst is Pdy(dba)s.

21. A process according to claim 15, wherein said phosphine ligand is racemic 2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl (rac-BINAP).

22. A process according to claim 15, wherein said heating is at a temperature between
about about 125 and 130°C.



7. A process according to claim11, wherein R2 and R3
forman optionally substituted 3,4- dihydro-2H pyran
WO 2ovg/odsvs ng substitutents, independently sel eRCESEf0DTION0416
H, oxo, C]- 3al kyl -oxycarbonyl and hydroxycarbonyl. 8.
A process according to claim1, wherein said base is
cesi um carbonate 9. A pr ocesg according to claiml1,
wherein said solvent is ani st Pé. 10. A process
according to claim1, wherein said solvent is

xyl ene.11. A process according to claim1, wherein

S 34 I el l.y I S |l ected from

o2 Bl R L P o BB Forrhus T 5B
according to claim1, wherein said transition netal
catalyst .is d2(dba). . 13. A process_according to claim
1, \m)e/tiﬁé?%’ %Hﬁl’gt“??r?ééﬁﬁmﬁ@m}q fdpamyla Vagceni c 2, 2' -

bi s(di phenyl phosphi no)- 1, 1'-bi napht hyl (rac-Bl NAP).
14. A process according to claim1, wherein said
heating is at a tenperdt\y eshet ween about 125 and
about 130C. 15. A process epari ng a conpound of
formula I'l: conprising: A ating a mxture of a
conpound of forrmula Il: andYa co@dound of fornula
Viarwith a base and a solvegt in the presence of a
metal transition catal yst includi naaa phosphi ne |igand
at a tenperature between about 120 and about 150C and
for atinme effective to give conpounds of formula VIb:
and and acetyl chloride in the presence of a Lewis acid catalyst at a temperature and for a

Q

time effective to give compounds of formula Vb:

B) combining the compounds of formula Vb and diethyl oxalate to an alcohol solution

at a temperature and for a time effective to give compounds of formula Ve:

0O o)
F OEt

OH

Br VC,

C) heating the compound of formula Vc with a mixture of acids at a temperature and

for a time effective to give compounds of formula II:
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B) hydrolysis of conpound of fornmula VIb under either
basic or acidic conditions at a tenperature and for a

wao evs/ogf3iect i ve to gi ve conpounds of formnula (PCY/SE2DES/000416

A process according to claim 15, wherein said base is
cesium carbonate 17. A process according to claim 15,
wherein said solvent is anisq e. 18. A process
according to claim 15, wherein said solvent is xylene.
19. A process according to claim15, wherein said
transition nmetal catalyst is selected from pall adi um
or palladium acetate. 20. A gyocess according to claim
15, wherein said transition I-tal catal yst is
Pd2(dba) 3. 21. A pr5‘ saccordi ng to cl ai m 15,

wher ei n sai d phosphi ne ‘ il racenmic 2,2'-

bi s(di phenyl phosphi no) K bet(r ac- Bl NAP) . 22.
A process according to clai mOi5, Vherein said heating
is at a tenperature betwgen aboutyabout 125 and

130C. 23. A process of preparing a compdlfnd of formul a
Il conmprising: A heating a m xture of a conpound of
fornmula Va: and acetyl chloride in the presence of a
Lewild) hegting & midmpsnt agpmpowsinfdomula 8 aadd compoend éfifermula Via:
effective to give conpounds of fornula Vb: B)
conbi ni ng the conpounds of formula Vb and di et hyl

oxal ate to an al cohol solutiEfN t a tenperature and

for atinme effective to give[congounds of formnula Vc:
C) heating the conmpound of fQrnulja Vc with a m xture
of acids at a tenperature and Nor a tine effective to
gi ve conpounds of forrmula I1:D), heating a m xture of a
conpound of forrmula Il and a c Hpowﬁd of fornmula Via:

with a base and a solvent in the presence of a metal transition catalyst including a

bidentate phosphine ligand at a temperature between about 120 and 150°C and for a

time effective to give compounds of formula VIb:

OFEt
(0]
[Nj (o]
N
|
CH, VIb, and

B) hydrolysis of compound of formula VIb under either basic or acidic conditions at a

temperature and for a time effective to give compounds of formula D).

24. A process according to claim 23, wherein said Lewis acid catalyst is aluminum

chloride.
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with a base and a solvent in the presence of a netal
transition catal yst including a bidentate phosphine

WO p@aneh3gt a t enperature between about 120 andPdBSK208516)0416

for atinme effective to give conpounds of formula VIb:
and B) hydrolysis of conpound of fornmula VIb under

ei ther basic or acidic condi t:;" ons at a tenperature and
for atine effective to gi ve'c?‘brrpounds of formula
(I'l). 24. A process according to claim 23, wherein
said Lewis acid catalyst is alum num chloride.25. A

pr,Qc accor.di 0, ¢claiLm?23,. wherein sa,d Lewi.,s acid

e 20k PheBRERERlaNE b B o BB PR S i R es g oontum
accotetthdiforide. cl ai m 23, wherein said al cohol solution

I's _sodi um et hoxi de in_ absol ute ethanol. 27. A process
a@éo’gd’F GST 2scendingrip shaim ¢B.ewhsreinsaid glaghat sohuwionfis sadiwhs ethoxide in
I's aypdhisldiigangf acetic acid and hydrochloric acid. 28.

A process according to claim 23, wherein said base is

c84i Aprasassronatliing2 clain B8 Orlssin agid aigiufgoft 2ids ligkh MidBse of acetic

wher ei id splvent.is anisole. 30. A process

accoal’cb‘{]ﬂ%q{ygmfgjé’%a%; wherein sai d sol vent is xylene.
328. ApRicesasordmgab eliate 28 Qvitdréth id Base I ELGID c%&‘?b te
transition nmetal catalyst is selected from palladi um

o9 phProsgssasrerdiag de elaing23, whemin eaid solaentds atiisede.t 0 cl ai m
(Zg%aﬁ)("ggc@gsrbcé&hﬁingtt& @Igﬁlll 5&,%«3@1}1 z§la|.id (s:c?l%grllt 3 )t(yliense. Pd
31. A process according to claim 23, wherein said transition metal catalyst is selected
from palladium or palladium acetate.
32. A process according to claim 23, wherein said transition metal catalyst is Pd,(dba)s.
33. A process according to claim 23, wherein said phosphine ligand is racemic 2,2’-
bis(diphenylphosphino)-1,1°-binaphthyl (rac-BINAP).
34. A process according to claim 23, wherein said heating is at a temperature between
about 125 and 130°C.
35. A compound of the formula (IV):

0
R1 CHS
OH
N
Q
R4
av)

wherein

R! is selected from H, C;-Cs alkyl, halogen, hydroxy, methoxy or cyano,

Q is selected from piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, azetidinyl or
isoxazolidinyl, and R* is selected from H, C;-Cs alkyl, C5-Cs cycloalkyl, hydroxy,
methoxy, aryl or heterocyclyl.



33. A process according to claim 23, wherein said
phosphine ligand is racemc 2,2'-
whe@arEienyl phosphi no) -1, 1" - bi napht hyl (rac- BPCBSE2005/000416

34. A process according to claim 23, wherein said

heating is at a tenperature between about 125 and

1300C. 35. A conpound of the formula (1V): wherein Rl

is selected fromH, C -C al kyl*, hal ogen, hydroxy,

met hoxy or cyano, Q is selected from piperidinyl,

pi perazinyl, norpholinyl, pyrrolidinyl, azetidinyl or

[ i di d R4, i | ected,,f. H Cl1-C al kyl, :
Q%)%??HPQW%O‘%%}%P 8@% waﬁ%%te}%l é‘%’ )%Heapndenﬂy, h%ldroygen or fluoro.
het erocycl yl . 36. A conpound according to claim 35,

w@?r in Rl is, independently, hydrogen or fluoro. 37.
A ogrﬁs{i’ﬁa gPdingdo clpirg 34; whessin Quisdirsravinyli s

pi perazinyl. 38. A conmpound according to cl ai m 35,
wherein R4 is, independently, Hor Cl-C alkyl. 39. A

c pbdentipewsioedondipgtto claimBf) BHereinRe i intlefhdestlyTa! BYC;-C; alkyl.

39. A compound according to claim 35, wherein R* is methyl.



