WO 2005/ 028471 PCT/ US2004/ 029773 1 Synthesis of Quinoline 5-Carboxam des
Useful for the Preparation of PDE IV Inhibitors Field of the Invention This

applicatig g »HsipsPses a novel process to synthesize cerg»girmsz@u)@ﬁwg ut ed
qui nol i ne car boxam des useful as phgsphodiesterase IV ("PDE |V")

inhibitors. This application clains priority fromU.S. provisional patent 5

?ﬁpl : ca@ynthesig oNQuiAcIiAe 830 atb o iamides Usefitbfor Heekground of -
e I nvéntron PDE I T’ amatory cells
i ncludi ng eosi nophJ&J&Eﬁﬁﬂnﬁﬂgﬂg a@_@bhcr ophages and
endothelial cells. to Its inhibition causes down regul ati on of inflanmatory
cell activation and rel axes snooth nmuscle cells in the trachea and bronchus.

On the other hand, inhibition of PDE IIl, which is present in nyocardium
causes an increase in both Riskl 6btheelnvedtiont e of cardiac contractility.
Non-sel ective PDE inhibitors, 1inhibits both PDE IIl and PDE IV, resulting

in both desirable anti-asthmatic 1s effects and undesirabl e cardi ovascul ar
sti nul at i on. Thistapplisationdisclasesinnovsl processito sybbhewzs cedEIn sozymes, the

{la hadid h
oy of St RENGRE & 2 Biet (oo lTE bhsth e Rl RE O N (s et | LS,
5, 804, 5&8)ﬂ1fﬁl§i‘t@‘§e$hl§%tﬁih@étld?“tlﬁﬁﬁs ﬁﬁomytmfrhwsrrpmsi@ﬁaP gny 20

i nhibitors. A conpound disclosed therein has the formula ci ~ N /HN oC

Cl N cepglication, Samlz@osﬁ@é@&ﬂ%ﬁdad Bspzmaberydy 2003

Background of the Invention

PDE IV is present in all the major inflammatory cells including
eosinophils, neutrdphils, T-lymphocytes, macrophages aind endothelial cells.
10 lts inhibition causes down regulation of inflammatory cell activation and
relaxes smooth muscle cells in the trachea and bronchus. On the other hand,
inhibition of PDE lii, which is present in myocardium, causes an increase in
both the force and rate of cardiac contractility. Non-selective PDE inhibitors,
inhibits both PDE Il and PDE IV, resulting in both desirable anti-asthmatic
15 effects and undesiréble cardiovascular stimulation. With this well-known
distinction between PDE isozymes, the opportunity for concomitant anii-
inflammation and bronchodilation without many of the side effects associated
with PDE inhibitors is apparent.
U.S. 5, 804 588 dsscioses several quinoline 5-carboxamides as PDE IV
20 inhibitors. A compound disclosed therein has the formula I:
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OC/ Ci
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The N-oxide of the conpound of formula | is the conpound of fornmula II,
which is disclosed in U 'S. 6,410,559. The 559 patent additionally discloses
a proces S esi ze the conpound of formula Il and . /HN CC
Cl N CF3 é‘glgm?ﬁﬂyéslﬂFurther nore, M Bif,ah eta!, Bioorg. Wl g?‘éoazﬁ%hem,
(2002), L2,1621- 1623, disclose the conpound of fornmula | as well as its .
N- oxi de, TheéN-oxaiepoliting @impaumdibBforinuiaM is Bhd lcampeundlof f@innda §, & Medi ci nal
Chem, (2002), 12, 1617-1619 ribe . rocess to. synthesize the
conpounddMin Eatisipast in G 41030 The ‘58 bREER aclificbky J8E085 ugh ¢ he
compound Rledsariid At ddiz FRHbSidoull of formuld N altemagyer al. tedi ous steps and
necessitates the use of expensive starting materials and the use of a
pal | adi um cat al yst. Renoval of the @Rl adi umOl5 catal yst is generally
difficult as is known to those skilled}in the art. Attention is also drawn
to M Mrull et al, Eur. J. Og. Che 2083), 1576-1588, and F. Cottet and
M Marull et al, Eur. J. Og. ChemHN2003), 1559-1568, respectively

descri bing the synthesis of ce i ng| i nones and recommendabl e routes
to trifluoronmethyl-substituted §uinoline carboxylic 20 acids. There renuains
a need for new, econom cal net {_making PDE IV inhibitors based on

qui nol i ne car boxam de structu hi s”li nvention provides a process to
prepare such qui noline conmpouR garrying a trifluoromethyl group WO

2005/ 028471 PCT/ US2004/ 029773 § at Nt he Gkspositi on and havi ng a substituent
at the 8-position of the quinol Hpe ‘

It
5 Furthermore, M. Billah et a , Bioofg. & Medicinal Chem., (2002), 12, 1621-
- 1623, disclose the compbund of formula | as well as its N-oxide, the
compound of formula II.
M. Billah et af , Bioorg. & Medicinal Chem., (2002), 12, 1617-1619,
describe a process o synthesize the compounds of formulas | and Il. The
10 synthésis which goes through the compound of formula ill :
COoH
AN
N CFs

OMe
il

involves several tedious steps and necessitates the use of expensive starting
materials and the use of a palladium catalyst. Removal of the palladium
15 catalystis general!y difficult as is known to those skilled in the art.

Attention is also drawn to M. Marull ef al, Eu:_‘. J. Or_g. Chem, (2003),
1576-1588, and F. Cottet and M. Marull et al, Eur. J. Org. Chem, (2003),
1559-1568, respectively describing the synthesis of certéin quinolinones and
recommendable routes to trifluoromethyl-substituted quinoiine carbokylic

20  acids.

There remains a need for hew, economical methods of making PDE IV

inhibitors based on qui'noline carboxamide structure. This invention provides a

process to prepare such quinoline compounds carrying a trifluoromethy! group



nmoi ety. Summary of the Invention 5 In one enbodi nent, the present
application discloses a process of nmaking a quinoline 5-carboxam do
conmpound IV: G PNO HNCO C NCF3 OA i is

sel ect ed"?‘i’%‘;r?\g{"%l’gr oup consisting ofy H alkyl, cycloal iIzy Tmﬁ‘{é’?g?gﬁ\ycl yl,
-CF3, aryl, and heteroaryl, said process conprising: 10 (1) reacting a
conpound abfthé @rpasition/and haviagep apbshitdenifattioe Brpcsition ofttheyjuinaline conpound of
formula VII. . M" 101l MCF3 Z CF3 nNH NH2 OCOAV OA VII wherein 15 Ais
defi ned éB%‘\‘?B{' Mis -C(OOH, or a group chemcally convertible to -C(QOH, Z
is selected fromthe group consisting of halogen, -OR4, -NR5R6 and - SRS;
and R4, R5, R6, and R7 can he the sane,or different with each being 20

i ndependent |y sel ect ed fron&ﬂ@@&&&%ﬂ% of H, alkyl, aryl, aralkyl,
het eraryl , cygl hﬁ\%eﬁ, icUh&s 8i i deal kyl, aryl,
ar al kgl, het e)rqg'atﬁﬁ J,%ig%mtky : %%é%%‘%pétrcoéyc?f?p(%gﬁ lg'fo&%g%ggti tuted or
opt i onal Ipakindepguidelined §-canbstarigivecbrmpaundieifoiviutai ¥t i es, whi ch can be the
WO 2005/ 028471 PCT/ US2004/ 029773 4 ?ama or different, wherein Wis sel ected
fromthe group consisting of alkyl, ¢ o,\ﬁeg)cl oal kyl, heterocyclyl, aryl

and heteroaryl; (2) cyclizing the conpgund |of formula VIl to a conpound of
formul a : Va

HN
OC/ Cl
X
N/ CF;
O-A
2\

wherein A is selected from the group consisting of H, alkyl, cycloalkyl,
heterocyclyl, -CFs, aryl, and heteroaryl, said process comprising:
10 (1)  reacting a compound of formula V with a compound of formula

V1o yield a compound of formula VII:

M 0 M CFq

N S

3
O S O
NH,, NH

O-A y O-A VI

wherein
15 A is defined above; §
M is =C(Q)OH, or a group chemically convertible to ~C(O)OH;
Z is selected from the group consisting of halogen, -OR?, -NR°R® and
-SR’; and \ |
R* R® R® and R’ can be the same or different with each being
20 independently selected from the group consisting of H, alkyl, aryl, aralkyl,
heteroaryl, cycloalkyl, and heterocyclyl, wherein each of said alkyl, aryl,
aralkyl, heteroaryl, cycloalkyl, and heterocyclyl can be unsubstituted or
optionally'independently substituted with-1-4 W moieties, which can be the



VIIl: MNCF3 5 GAVIIT (3) converting, when Mis not -C(O OH, the
conpound of forrrula VIIl to a conmpound of formula I XX COOH CF3 O A I X (If
Mis C( )‘,a;{ 1}(8/0 n with, step (3) doesn't apply sincepi¢fgsqaipayids of 10
For mul as F X will be the samg in that case) and (4) reacting the
conmpound of forrmula I X with a conpound of fornmula X to yield the conpound
of fornusame\ﬂrdjﬁetantmhe@m Hm %lthGOfHMn the goupcawising okalky, CF3 O A 15
nverti for, the rup Mrefers to noieties that

The t
arg cﬁre Clgﬁ'h{ygrqq%%m@y?'g a@('@'@—h%{? thetl c processes known to those
skilled i n t hQZ)'ﬂt cf)]/(:ﬁ'ilhg ihe c¥nPeling of forfnuia &M 83 c@h&b@n&! oNRImiuldM ti ng

exanpl es of such em cally convertible" groups for in the present
context Milhkclude -Br, -d, -1, -CN, -C(OOR -C(ONR R2 and - C(O) SR3 wherein
Ris 20 selected from__t he group congisting of alkyl, aryl, aralkyl,

het eroaryl, cycl oal kyl, WO 2005/ 028471 PCT/ US2004/ 029773 5 and
heterocyclyl, and Rl1, R2 and R3 can~ke te sane or different, with each

bei ng i ndependently selected fro group consisting of H, alkyl, aryl,
aral kyl, heteroaryl, cycloalkyl, & i clyl, wherein each of the
afore-nentioned al kyl, aryl, aral kyl ryl , cycl oal kyl,

| C-A v

5
(3)  converting, when M is not —C(O)OH, the compound of formula
VIl to a compound of formula [X:

COOH
AN
> -
N” CF;
oA |y

(If M is C(O)OH to beginIWEth, step (3) doesn’t apply since the compounds of
10 Formulas VIl and IX will be the same in that case)
and |
(4)  reacting the compound of formula IX with a compound of
~ formula X to yield the compound of formula 1V:

cl NN
HoN ! N0 l /
— HN
x o X OC/ Ci
N
P
N~ CF;
O-A ,
15 The term “chemically converiible” for the group M refers fo moieties

that are chemically convertible to -C(O)OH by synthetic processes known to
those skilled in the art. (This is practiced in step 93) above.) Non-limiting
examples of such “chemically convertible” groups for M in the present context
include -Br, -Cl, -1, -CN, -C(O)OR, -C(O)NR'R? and _C(0)SR® wherein R is
20  selected from the group consisting of alkyl, aryl, aralkyl, heteroaryl, cycloalkyl,



5 and heterocyclyl can be unsubstituted or optionally independently
substituted wth 1-4 Wnoieties, which can be the sane or different,

wherein ) ted fromthe group consisting of alk (I:nglﬁ)b&?ozﬁ%d oal kyl,
het er ocywbﬁooaﬁ%ﬁf and heteroaryl. N can be -C(O OH to% as stated earlier.

The inventive process to ke_the %orrpound of formula I has several to
advant ag@&'lds?uﬂihrczxyclyf amdeR4IRT and RS caneee ﬂ‘@%ﬂmalﬁll’ﬂﬁmenhmwcheconom c

starting materl her f the Invention In
an enbodPRdid ‘%‘?@hﬂ?%@é le ﬁdefj?mgﬁe&r%;pégggls &’:’e@@‘yﬁ@m preparing a
conpound a(pé[}(g,ph@ggr@awy Cy]gﬁjaqﬁwugqa@ih@@@;@dﬂnd t hr oughout t he specification,
the following terns, ~ unless otherw se indicated, shall be understood to

have t he Wharehweaeh ohtéu@rafng%mem@neémlkyl,u argl, @wky!bbeﬂermwhnyalnallqhu mal s.

al't phat | TR W BEBBACER be ey ob 8PSFa P hiendnteniheti it *"
conpri si REHRPANY dicticdd WHicr28art BERRS sBHRIS: diffofdh, Whéroih w Bref erred al kyl

groups contain about 1 to about 12 carbon atons in the chain. Mre
preferr e@e&dtgtﬂ Trpmo thesgrosipt cinsistingual alkyl ohalbocicl@alkys eleretysiyb @yl t he

h h I h hyl, 25
cthyl or RASErSEE Mt best TR as P B " P over al Ryl mans. o
group haVI ng afivéntigs B%ss@o%l@!heaéd?ﬁﬁowﬁa éﬂ%rrﬁb%‘ IMmadi&faramy be

straight or branched. The term "substituted al kyl"™ means that the al kyl
gr ougo naagdvmtmﬂsssuth%dongmpleoredmed reaption taraperatues ceécareynibe t he sane

or diffey a ubst,i tue bei ng..i ndependently sel ected fromthe group

30 consi sﬁtgﬁl&g({paﬁéﬁaﬁs ?"éﬂ |yie Qﬁﬂd pl&%l oal kyl, cyano, hydroxy, al koxy,

alkylthio , amno, -NH aI I@égcnp%ﬁ@thgqh{fyﬁﬁon N(al kyl )2, carboxy,
-C(0)0-al kyl and - gal kyl )" "Non-Trmt1rng _exanpl es of suitable al kyl groups

i ncl ude met hylIn asn &y Odimﬁlpil; isypresesbipveption disclosesia process far, n-pentyl,

C\le)p'%IOS/ ngééﬂng%mw@g@%@yé %/ trifluoromethyl and cycl opropyl net hyI

As used above, and throughout the specification, the following terms,

unless otherwise indicated, shall be understood to have the following
meanings:
"Patient” includes both human énd animals.
‘Mammal” means humans and other mammalian animals.
20 "Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 fo about 20 carbon atoms in the chain.
| Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the.
chain. Branched means that one or more lower alkyl groups such as methyl,

- 25.  ethyl or propyl, are attached to a linear élkyl chain. "Lower alkyl" means a
group having about 1 to about 6 carbon atoms in the chain which may be
straight or branched. The term "substituted alkyl" means that the alkyl group
may be substituted by one or more substituents which may be the same or
different, éach substituent being independently selected from the group

30 consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amiho, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),, carboxy, ~C(0)O-alkyl and —
S(alkyl). Non-limiting examples Qf suitable alkyl groups include methyl, ethyl,
n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl, fluoromethyl,
triﬂuoromethyl and cyclopropylmethyl.



"Al kenyl " neans an aliphatic hydrocarbon group containing at |east one
carbon-carbon doubl e bond and which nay be straight or branched and

conpri swxgb%g 147 tO about 15 carbon atons in the chaigperfieé686e4 aI kenyl
groups have a out 2 to about 12 carbgn atons in the chain; and nore

preferably about 2 to about 6 carbon atons in the chain. Br anched means t hat.
one or nore | bikkendl h;éa@rmpﬁpmmfhwisoambbmgrom bghtaming=o fBdst caee attached

to a linear al kepyl. chain, r al ken maa,n abpout to out 6 carbon

atoms i nC@"rb@“c%%ﬂm@l? hﬂﬂ}‘&@@ é’t’h‘%ﬁﬂt%’t?ﬁs%@'g EReBraneRgd@om “ subst i t ut ed

al kenyl " I t r nore to
y e(git‘?l?ﬁ vx}m A orgat%?t%iﬁ.gﬂs SHr B atiiy, ?Pﬁth‘e“&?élh PHFehr By afii glxp

substitu sane or different, each substituent being
i ndependgraups salceabad F tooabouicl Zycarbon etomsstthegchﬂlnhamd)mcaekyl aryl,

oY et “UrasarabY Sop it R Hhaite oRudstintis iNMe g ewyb?gecxa ofpa afg'nty?b' -
pent eny! on@ et 18AEr AHGP Bups’SuciridivBifyi, <R s 5 SO BRD Al yday dr ocar bon

group containing at |eas car bon-car I ch may' be
strai ght tcoa Ilheanalkedylaa:i‘daln dﬂlmpmrﬂlkeg\yé[bmﬂnﬁabmteﬂ)mjabdtﬂ @eafbon atons in the

chai n. ferte al k s -have, about 2 t bout 12 carpon,atons in
Che. chai AOTRY fhs e el BB e BaonEor b onBaes. B o belleet n  he
chai n. Bpang P%@&%'ﬂla&%ﬁ&%n%@r@gblnﬁ% Be s |tu)?ﬁd%koﬂé%9ﬁor%‘mh as met hyl,

et hyl or propyl, are attac ar a ain Lower al kynyP"
meanst absubstiiueotsakioich néay beliba samecradiiferenh eeachasubstitueartt being be strai ght or

br anched, | t | f t ab). | I ncl ud th |,
or opynyl InaeYY SSRoETR B hgs ondRuth GroHD! il S8 oyl The Cerm
"substitgy @Ga%{kw&ho &R@ig\%aﬁé —@@ﬂ(ylg%r@h#ﬂtmd e%rﬁﬂl%srm)éulﬁﬁbfé‘lbﬁ ituted by

one or nore substituents e the sane or different, each

subst i tuthertybgngpusnﬂdpda@etnenw p«repenylenl-butewh 3~Imtgylbu’p32€&n’ytlret i ng of

al kyl .- ar: & cl giné @A kyl ene” means a difunctional group obtained
by rem)vQ ?/'Z‘i\g €RESM-from an al kyl group that is defined above.

Non- hkm ti ng "ﬁikyﬁ AR 2 aﬁ%ﬂf&\tﬁcﬂﬂﬁirﬁéﬁbéﬁ r&&p ByhRieng &t dseBge and
propyl ene. "Aryl sonet i nes abbreviated means an aromatic nonocyclic

or nul t cesr-canbondriphestend aodpdhici mgy diexsitaight @ kisoaled andar bon at ons,
pr ef er ab g;maptﬁ%ﬂtg Sbdt ARPHB ok £ 85 B8R aBrRE T the EhdthYPrfl R fiGRyPe

opti onal °
groups have about 2 to about 12 carbon atoms in the chain; and more

preferably about 2 to about 4 carbon atoms in the chain. Branched means that
20 one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. Non-limiting examples
of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl, 3-
methylbutynyl, n-pentynyi, and decynyl. The term "substituted alkynyl" means
25 | that the alkynyl group may be substituted by one or more stibstituents which
may be the same or different, each substituent being independently selected
from the group coneisting of alkyl. aryl and cycloalkyl.
“Alkylene” means a difunctional group obtained by removal of a
hydrogen atom from an alkyl group that is defined above. Non—l'imiting
30 - examples of alkylene include methylene, ethylene and propylene.
"Aryl" (sometimes abbreviated "ar’) means an aromatic monocyclic or
multicyclic ring system comprising about 6 to about 14 carbon atoms,
preferably about 6 to about 10 carbon atoms. The aryl group can be optionally

substituted with one or more "ring system substituents" which may be the



substituted with one or nore "ring system substituents” which may be the WO
2005/ 028471 PCT/ US2004/ 029773 7 sanme or different, and are as defi ned

her ei n. ‘)Ngg?ie}ogg 4 ng exarrpl es of suitable aryl groupsP(gﬂggMg@Ojghﬁnyl and
napht hyl teroaryl" means an aromptic nonocyclic or multicyclic ring
system conprising about 5 to about 14 ring atons, preferably about 5 to ,
about 1samienys diferardnand arem|d(elﬁnetiétewmnﬁc)e-lmfntlng@mmmﬂﬁmfom; is an el ement

ot her than arbon for.e itro ygen or sulfur, alone or in
conbi naﬁwzﬁpeaﬁyleqrgppgwﬂgﬁgpﬁgpyl@cﬁ Igﬁ)ﬁl about 5 to about 6 ring atons.
The hEteroa"MbteroﬁfW PR afB EreaRhdaticTHBRbEIHE oFf rﬁMtt@;ﬂﬁic@Tng"@}/é%m“ ng system
substituents” which™ may be the sane or different, and are as defined

her ei n. CTNPrigings akowiAaio akeui & nngatnrasuyetﬁrebwm&tpmt 106100 nane means
that at | east. a nifrogen, ox or sulfur atomrespectively, is present as
2 Fing. EGRE: R e OB Otmary 8 the e Senitin A BB GRS N 1, oxlat 2ed 10
the cor egaRANebNExANBE! rﬂﬁ‘ogéﬁ%x;}g‘eﬁ‘éﬁéﬁﬂ‘u?@ﬁ?ﬁ‘é%Iﬁﬁomﬁinfaﬂ@ﬂte heteroaryl s
i nclude pyridyl, pyrazinyl, furanyl, thienyl, pyrimd 3}/ t i soxazol yl ,

Bfer

i sot hi aP@thplrrerlxmmw S cdrntalﬂcﬂhnu,t Sﬁpreﬂnmlt @Ir;nglatdmﬁ Ji‘&i tpgm/t“ol yl,

gﬁfﬁéi’giﬁgn trl@pﬂf}gﬁlyﬁ%ﬁﬁtut@{! By?pgﬂlf%fzrirln ha}éﬁ'tn |Sub%t‘true ¢ wrmch

i mi dazofdaylh8kkdsasr dﬂdlﬁeF&ﬂZQﬁ&éﬁiQ@Hbﬂnéd‘H@@ih;Tﬁé@té?&%lzﬁ' oxa O
benzi m.daZol yl, benzothienyl, quinolinyl, 1mdazolyl, thienopyridyl, .

qui Hazolor tyia, betfweeth@dwterﬁﬂyll rooppame! mpgm that at Ieaﬁtmttpgen dwgen

ke Ay iy sl ORRFRIER, foomdafiaS BN iy RGBT i ch the. aryi

and al hbter@h@l%&n%@épﬁbﬁél cd@ﬁzédl eethe ESrRdspioneh@Nabtide. Norenpri se a | ower
al kyl ?rou Non-limti ng x es of suitable aral kyl groups include

benzyl, imiting exerwas aeyi r@aiylsmt:WB pyriey!, pyreEind, furanybar ent noi ety

el o oYy Wd@t"‘@a%ﬂ@&t*Oa‘h?‘%%'vﬂ‘é@%?%&ﬁ‘%ﬁg Wbz o Paryi e

cCompy i S@@zbnwpyﬁbmlpmmm tﬁtmﬂyll 1 m4-tm@duazaivplwsaﬂrtyl Spyridakingi,al kyl aryl
groups include o-tolyl, p-toly i/%/ The bond to the parent noi ety iIs
t hr ough GuUOX@lipYyl, Pﬁﬁ“a‘l@ﬁylotﬂ"ﬂﬁlm["r%é riginbrinigazal2i tcoliiae!Ylor mul ti cycl i c

ring Sy%te?t%furazanyl, indolyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyl,

imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl,
imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4—triazihyl, benzothiazolyl
20 and the like.
"Aralkyl” or “arylalkyl” means an aryl-alkyi- group in which the atyl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl

group. Non-limiting examples of suitable aralkyl groups include benzyl, 2-

phenethyl and naphthalenylmethyl. The bond to the parent moiety is through

25 the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously desc'ribéd. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting examples of suitable alkylaryt groups include o-tolyl, p-to!yl' and xylyl. -
The bond to the parent moiety is through the aryl.

30 "Cycloalkyl” means a non-aromatic mono- or multiéyclic ring system
comprisihg about 3 io about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl can be optionally substituted with one or more “ring
system substituents” 'Which may be the same or different, and are as defined



conprising about 3 to about 10 carbon atons, preferably about 5 to about. 10
carbon atons. Preferred cycloal kyl rings contain about 5 to.about 7 ring

atoms. T kyl can be optionally substituted W HphiaR8oRM28MEE "I Ng
system s‘&?s@@tzg%}#s" Wiich may be thg same or different, and are as defined

WD 2005/ 028471 PCT/ US2004/ 029773 8 above. Non-linmiting exanpl es of suitable
nmonocycl eboes.diomdlikyiing exampbis ofsuitabler mprocyaig cyolpatityd incidel ohexyl ,

| ohept vyl dth i k Non-l.imti | . itahle.nmul ti [ i
cyel oal KeYoRTEM dclraBi Do R SRR EIR S e Tinang ke, X Ha o
means fl lé?éﬁ’xglé‘é‘é%&bab‘?& ARicyelic b?geamg@wmudé?ﬁ Qié‘daﬂiﬁglqufb%rn}ﬂ, uoro, chloro

or brono, and nore preferred-are uordo and chl oro. ogen' neans
f 1 uor i nepdemlandyiand thedikene, or iodine. Preferred are fluorine, chlorine

and brom ne.  Hal qal kyl " neans_an gl kyl as, defi ned oye wherein one or nore .
lo hydrogen at ﬁLO &eq}/qfeﬂ%qrpgyphlpgo,a[gﬁ%&galogg; QiOHBﬁgQr&}%fﬁ%d 88 i ned above.
"Ring Syﬂhéfﬁ,%ﬁﬁb'&%?&hbvﬁﬁéﬁo SrERSHd AteHuoRd LABNGHbLO an aromatic  or
non-aromati c ring systemwhich, for exanple, replaces an avail able hydrogen
on the ring syldaegenRmepnsyfkiozimes chistine usnoténeryr ibdinehPrafamedare di f f erent,

each bei ﬂg I.nde «?ndentl sel ected fromthe group consisting of 1s al kyl,
aryl, he PB‘&%FB? O PRYPrOMING | aryl , aral kenyl, heteroaral kyl ,

‘alkyl het er oar vheldatyPriaBAAS kiiikyl dHTREY apBYEitisraItatle ofhERsY. ary! oxy,

ar al koxy, acyl, aroyl, nitro, cyano, carboxy, alkoxycarbonyl,

aryl axychydmgen atarrs doihacalkildayeplased by subhdlogydup defihadiabovs.l |

het er oar yl sul f,anyl | kyl sul.finy|, arylsulfjnyl et.eroaryl sul fipyl,

B kyl ot o 20 BINA svafer s Beliisl inednd = Shosfiiént afSeERLAn Bromaly t i o
cycl oal kyk nofySbARIEHRY systé}ﬁt\ﬁﬁi%%fgﬁ‘lékamb%t, PEGIEYES GRMvajlIE2N-

Y1Y2N-al kyl -, Y1IY2NC(O™- "and Y1Y2NSO2-, wherein Y1 and Y2 nmay be the sane

or di f f ehydrogemdomittee ring dygiend Ring pysiehesthalitderdenmaebeg thriparersi sti ng of
hydr ogen,

nyr 092 bl oo e BB oo BB AR VNS R o e
at t aghed glig/ adtyR hsteroBRA, SraRGY, | alkyI 861, S ARY S YhetBFodtalkgr,ocycl enyl ring by
si mul t aneousl y substituting two ring hydrogen atons on said aryl,
het er oar y?\IlemﬁiBEQamklbBSﬁer&lﬂa”‘f&lftyérfty@}’@{%%yﬁmﬁva@yh alkoxy, aryloxy,
' aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, |
heteroarylsulfonyl, alkylsuifinyl, arylsulfinyl, heteroarylsuifinyl, alkylthio,
20 aryithio, heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, cycloalkenyl,
heterocyclyl, heterocyclenyl, Y4Y2N-, Y1Y_2N-alkyl-, Y1Y2NC(O)- and
Y1Y2N802—, wherein Y4 and Y, may be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl, and
aralkyl. "Ring system substituent” also means a cyclic ring of 3 to 7 ring atoms
25 of which 1-2 may be a heteroatom, attached to an aryl, heteroaryl,
heterocyclyl or heterocyclenyl ring by simultaneously substituting two ring
hydrogen atoms on said aryl, hetéroaryl, heterocyclyl or heterocyclenyl ring.
Non-limiting examples include: |
0

3 o

. ‘“SSJ and the like.



Non-1limiting exanples include: o O and the |ike. WD 2005/028471
PCT/ U52004/ 029773 9 "Heterocyclyl" (or heterocycloal kyl) neans a

non-aro [ ated nonocyclic or multicyclic ringpsygkemyesapsising
about 3 t%zg%s@gIHIO ring atons, preferably about 5 to a%out 10 ring atons,

in which one or nore of the atons in the ring systemis an el enment other
t han car bon, "Haterogyaipl éoﬂwetptooygl@alkyawgans@rncsualfamnatimamr@t@d in

conmbi nation. There are na adjacent oxygen and/qr, sul fur atonms present in
Che r nghSydils oppiirele FhEEEBry ey R Abalts Brnaltab i uout 6t i ng
at oms. HEmR! BldféradhAabOit® & a&éﬂtqoqﬁq?éﬁ)rhé‘,% WIREIHRE ¥E Mbre P Bihe NaME mEANS
that at |east a nitrogen, oxygen or sulfur atom respectively is present as

a ring atoms imiiee Hog eysieyt isyan elamdrd atipeii thaal darbam, fsuexarmplet ed by one or
nore "ri n‘g i%’?tem substifuen s" which r'na.% ﬁe the sane or,.different, and are
as déf i THHOGTNSXHICHOE SHifE O INGONRRIPatip Ry ire At nopdiat@sty el yl ' can be
opt i onal el ' LHE PrefePred - di oxi de.
Non- | i m%@ﬁgﬁﬁgﬁﬁé@gg%@??g ﬁpmﬁ%gﬁﬁ%ggocycl y telﬁcxglg@i ncl ude

pi per i dydontainpraboui Gitowboupt pimgaatomygl Theprefiobzaydxa etthaneforethenyl , 15

t hi azol i di.nyl ., "1, 3-di oxol anyl , ,1..4-di oxany. t et r ahydr of urany] , '

t et rahycII%?%CéIBIHIeW namg Wé?ﬁrtﬁtlﬁtgﬁ%% 'IIIngFIdmI nlqugéIIfar' %\ICSI"II cycl oal kyl "
means a gsRLRVERf is\Hesdhts érﬁ%ﬁ&n@TMb r@%&o@sr//élyp@eld% opfén gfl ned herein by
removal of a hydrogen atom from the cycl oal kyl' portion.,.: referred

ar yl1oy c | ssdiskifuied by enerargoomhting systam substiviesis/| whiek maydeihd samheyl 20

[ ..cab 5 b 6, [ . 1h I I I b
ot onar Rt A 2 8 A getina herefhy Ar irgdeh of stir&mof ot iR, o wher ei n
"ring sysdtepscysybean buwibp'ﬁ@f a53d88HitH ase 2BABEpoNIRg IN-O%ilib S-ciRD| es of

suitable arylcycloal kyl's ude 1, 2, 3, 4-tetrahydronapht hyl, and the |ike.
The bondn®,S-diesidea Nentlimiing oxampleshebsijtabie monosydimdheterasyelybn at om 25

O S BB SRS RO TR, GG, S,
L' M fsi nGhRxseimings 1d-dioxblzat, el 4@k Yb@akydrofirangs described herein for an
tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like.

"Arylcycloalkyl" means a group derived from a fused aryl and cycloalky!
as defined herein by removal of a hydrogen atom from the cycloalkyI portion... -
Preferred arylcycloalkyls are those wherein aryl is phenyl and the cycloalkyl

20  consists of about 5 to about 6 ring atoms. The arylcycloalkyl can be optionally
substituted by one or more ring system substituents, wherein "ring sysfem
substituent" is as defined above. Non-limiting examples of suitable
arylcycloalkyls include 1,2,3,4-tetrahydronaphthyl, and the like. The hond to
the parent moiety is through a non-aromatic carbon atom.

25 "CycloalkyIaryI" means a group derived from a fused arylcycloalkyl as
defined herein by removal of a hydrogen atom from the aryl portion. Non-
limiting examples of suitable cycloalkylaryls are as described herein for an
arylcycloatkyl group, except that the bond to the parent moiety is through an
aromatic carbon atom.

30 | "Heteroarylcycloalkyl” means a group derived from a fused heteroaryl -
and cycloalkyl as defined herein by removal of a hydrogen atom from the
cycloalkyl portion. Preferred heteroarylcycloalkyls are those wherein the
heteroaryl thereof consists of about 5 to about 6 ring atoms and the cycloalkyl
consisis of about 5 to about 6 ring atoms. The prefix aza, oxa or thia before



aryl cycl oal kyl group, except that the bond to the parent noiety is through
an aromatic carbon atom 30 "Heteroaryl cycl oal kyl" means a group derived
froma f oaryl and cycloal kyl as defined hergipuRypolsrEyal of a
hydr ogerﬁé?gwm%‘@!n the cycloalkyl pgrtion. Preferred Eet eroaryl cycl oal kyl s
are those wherein the heteroaryl thereof consists of about 5 to about 6

ri ng athetsroand ndenscipel abldagt a nittogsing byygen absuifuriatom ishweser® ri ng at ons.
The prefix qﬁ(a oxa or thi aaggfore WD 20 5/!%8473p PCT&US 04/ 029773 10

het er odFPSA® QWsaSt‘ﬂé'Pgaqtome heteroardgiioaliy el b Pruchatyy atomis present
r especispelititafbRohb i MdRIMing SRt Ol IbRBIENEY hRablry hrirepsyshgmopt i onal | y
substituted by one or nore ring system substituents, erein "ring system
subst i tsubatituent’ iaasdefineddbaivey €he Mirgeint atogesf thedwtefoaryleanéarer oar yl
portion 0 he het eroaryl cycl oal kyl can be tjonally oxi.dized to the
Por ettt heteRpars ey Bloathl ot e Gtiadeuy aniied Bithd omebpanting 1

het er oy WdRhitngSe)tdiRpled @f Sufabf %etér@éhﬁ&ay)éﬂi L MY 5.6,7,8-
5,6,7,8-tet rahy@#‘oi slgz%uﬁ?ﬁ% yl, %, 6,67}, 8- tetrahy roqu:mnaolf(dﬁ/?’nyl’,

5, 6, 7, 8etrehydrhqdinobtinyinatoT BHetrahréistguimohd 817681 H  benzi m dazol yl ,

4,5,6, 7- hydr ob l,, | 4- -1.5 i | ht hal en- 2- |,
5 S T ARIESRERT S5 emnlaiiic Sod Rl EL or 2 o
par ent. §Ehi-Ahisal syt WS AIATBIARIAT RonoRbor. " O/C! oat ky het eroary!

means a group 'ved Troma fused beteroarylcyclo | as defined herein by
r ertov aldiafars pinjhualegr@aomyl o h3F dibydrotrhidizeée-f4, Oppyridip&-onygnandite likexi t i ng

exanpl of sujtable cycloalkylheteroaryls is are as described herein for
hetero:ﬁﬁ éﬁ%ﬁ%e}méﬁg@bﬁy{%&mq%aS%Haarpg‘la[tlﬁé:ar A &fMnoi ety is through
an aromat i ¢ "eRuRRIkyHBloaryie Wil Rhlo ddivRaSreinetgeaar yl - al kyl - group in
whi ch the hetéroaryl and al kyl are as. previously described. Preferred

het er odredetoprgcyiorllkylrasdefi eregindyy regnoval of rogen akyn &oanpl es of

i tabl | kyl i ncl. 20 i d I - - 3-yl ) et hyl d
qui nol the Seringon PSR, NgEiRRg DrBes L TRl vgork iRkt he i 11
" Hydr oxaral gevdéscibad heeilGorh&isroarglcgelBalkl, Whteht tAbkkiHe hénd® tBeevi ously
defined. Preferred hydroxyal kyls contain | ower al kyl.. Non-limting exanpl es

of  suiRaBnEmREly idipEough agrecupstic aatbeaataydr oxymet hyl and 2- hydr oxyet hyl .
"Heteroaralkyl” means a heteroaryl-alkyl- group in which the heteroaryl

and alkyl are as.previously described. Preferred heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups include

20  pyridylmethyl, 2-(furan-3-yl)ethyl and quinolin-3-ylmethyl. The bond to the

- parent moiety is through the alkyl.

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously
defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of
suitable hydroxyalkyl groups include hydroxymethyl and'2-hydroxye_thyl.

25 "AcyT' means an H-C(O}-, alkyl-C(O)-, alkenyl-C(O)-, Alkynyl-C(O)-,
cycloalkyl-C(O}-, cycloalkenyl-C(O)-, or cycloalkynyl-C(O)- group in which the
various groups are as previously described. The bond to the parent moiety is

~ through the carbonyl. Preferred acyls contain a lower alkyl. Non-limiting
examples of suitable acyl groups include formyl, acetyl, propanoyl, 2-

30 methylpropanoyl, butanoyl and cyclohexanoyl.

"Aroyl" means an aryl-C(O)- group in which the aryl group is as
previously described. The bond fo the parent moiety is t'hrough the carbonyl.
Non-limiting examples of suitable groups include benzoyl and 1- and 2-
naphthoyl.




25 "Acyl" means an HC(O-, alkyl-C(O-, alkenyl-C(O-, Akynyl-O-,
cycl oal kyl -C(O -, cycloal kenyl-C(Q -, or cycloal kynyl-C(O - group in which

the va ps are as previousl y described. The bgRgy 04/@977garent
noi ety 5‘53(%@%@%839 the carbonyl. Preferred acyls contain a{aower al kyl

Non-limting exanples of suitable acyl groups include fornyl, acetyl,
propanoyl , 2"I-%Iemwl1' m&mmrmhbtercbm’yhﬁ@) ga‘udpalywmmmeroary{r oyl " neans

I ly d i bed. Th
AT 159%&%%%&3?&%5@@% Sitmidhis’ ekamg afofs%&%ﬁﬂe?q‘fﬁv% ng exanpl es of
sui t abl GeiazoN | 4Ag Hgﬁergylc@panﬂem@wd tBEﬂFPé‘ Rl 05) 028471

PCT/ USZOO 029 terodr oy ans a hetero group in which -
t he hetthroaglythe garbopyli s as previ ousl y descri bed. Non i m t| ng exanpl es of

table gro ncl ude n no and rr | car bpn . The bond to the
;S)glr eht rm?et %ﬁ%ﬂ; trﬂ‘?%ﬂﬁjﬁ” {aﬁg I gwg,pn Wg%hﬁﬁ?‘@c?i‘@x al kyl - O group
i n which as%{(&écr%alﬂﬂohﬁn n Fé'k% nﬁbﬁ’sxﬂfé‘iﬁé bFR%Q% Nﬂlobp s ihBlubikng exanpl es

of SU|ta%Ie OXYy groups inc Xy, ethoxy, oXY, | SOpropoxy,
n- but oxmeﬂmmeﬁimwyn pThponQnsabmopoxym matorp Bnddieptyxy. Thelomddb t he et her

oxygen. an .a roup in which the aryl group is as to
previ oulf) %‘ ﬁhoﬂﬁﬁ &Bﬂugﬁ %?'g&rg ‘es of suitable aryloxy groups

i ncl ude phe i ' ety is through the
et her oxygerr:RPWj ﬁk %}%rf‘&%any?ﬁuﬁar apwltb%%rglf%rﬁ |’5r'n@%/\h| ch the aral kyl
gr oups psavm:sl;pdescrrhmil Nodd#uiting edamybes of mita'bh@ agptaxypgres psincluda abl e .
aral kyl o I ncl.ude, ben X - .o, h nemet hoxy The
bond t oP ﬁé%‘%ﬁ’ 'g(if‘al%'ﬁtﬂpék’y & borpg ﬁt&ﬂ‘?é’/ 8“ Fﬁ’éﬁ’tyﬁﬁ'ﬁgﬂ&&ﬁ?@ Bni no" means
an -NHZOWger{VFB+ group in which one or nore of the hydrogen atons on the

nitrogen 1's replaced by an al kyl group as defined above. 20 "Aryl am no"
nmeans an -NH?AltalkyIch‘thm@ﬁl‘mﬂn aralWhCngonp irmwmmﬁlaﬁraihybgrdmpan@gen atoms on

the nit &8 ?cra]w'oaslg/%%scrcb d. Wonapm%rné 83 oF su%able aralkyloxy groups
15 include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent
moiety is through the ether oxygen.

“Alkylamino” means an -NH; or -NH3z" group in which one or more of
the hydrogen atoms on the nitrogen is replaced by an alkyl group as defined
above. o

20 “Arylamino” means an -NH; or -NHs" group in which one or more of the
hydrogen atoms on the hitrogen is replaced by an aryl group as defined
above.

- "Alkoxycarbonyl" means an alkyl-O-CQO- group. Non-limiting examples
of suitable alkoxycarbonyl groups include methoxycarbonyl and

25  ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples
of suitable arYloxycarbonyI groups' include phenoxycarbonyl and
naphthoxycarbonyl. The bond to the parent moiety is through the carbonyl.

| "Aratkoxycarbonyl” means an aralkyl-O-C{O)- group. Non-limiting

30 example of a suitable aralkoxycarbo’hyl group is benzyloxycarbonyl. The bond
to the parent moiety is through the carbonyl.

"Alkylsulfonyl” means an alkyl-S{Os)- group. Preferred groups are
those in which the alkyl group is lower alkyl. The bond to the parent moiety is
through the sulfonyl.



~above. "Al koxycarbonyl” neans an al kyl-O-CO group. Non-limting exanples
of suitabl e al koxycarbonyl groups include nethoxycarbonyl and 25

et hoxyc e bond to the parent noiety is throughribRofeobanyl .
"Aryl ox%@?@éﬁﬁ* Prreans an aryl -0 C9 - group. Non-limting exanples of

sui t abl e aryl oxycar bonyl groups include phenoxycarbonyl and
napht hoxycar'l&dméulfoﬂﬁ%nmms arnanyh&(Par gmumdihet jondta theqagent he car bonyl .

"Aral koxycar bonyl " ans an aral kyl -O-C(O - group. Non-limting 30 exanple
of a sﬁ%@ﬁ%‘i‘%%%l%m& group i s benzyl oxycarbonyl. The bond to the
parent noi etyhé ferhitcEdRalPeusSHtIRRY meardl dptioral E@butitisreans tisd al kyl - S(02) -
group. Preferred groups are those in which the alkyl group is |ower alkyl.

The bongpadFiachgrop@seradicals or ynaisties, in avgilebispositiph ef positiams.2005/ 028471

PCT/ 1352004/ 77 12 " Anyl sul fonyl” ans_an aryl.-S(02)- group. The bond
Lo the par eniVinfarare)Be 16 i Sianel HEmaltestom SHbbine wptbShli |y |
substi t g4 in BRRIMpOMd, UnidssSothshvisH idefRedd thE gHigsesSRAf dr R8redr OUPS,
radicals or noieties, I'n available position or positions. 5 Wth reference

to the authaideast ane” enearsihas there camke as mamsnoiptiesms dremicalliys) in a
conmpound | ess herw se. defin the.phrases, "one or nmore" .and "at | east
onet  mogerifed- i idkRgietontt e hruRladRERoer BFn B POietes/Si tt ea. and
the det gemaidid g1t BloWBEgEBX tHBLB SKAEE tRé afiuch noieties is well within the
know edge of those skilled in the art. 10 As used herein, the term

" cotfposi t i onAsiuseiliesginethea ierencompesiion” isghtsundled teemsomyiasg & he speci fi ed

i Pect | 5ol fompEeRBIRL spERIBE IR Rleri e spet MR B PiaS s ent o i
the speg bhgpredidtWitich rémlitéatiréctieaniadredtlyy foatbombietioatf eve of a conpound

of this invention 15 with one or nore solvent nol ecul es.. This physical
associ aspesifiethingredgntsathe sgeaiigd @=oWNs.i oni ¢ and coval ent bondi ng,

i ncl udi ng hy =hondi | 2 il be
capabl e of i géo(ﬁgﬁ%o%é%%’ 892@8@;&\%@!@0@%Ztagc?b%n%?‘}e@%f@g’n'ﬁ{lﬁ%&eiuI es are
i nces pondtheshe dr rhbre solvsiiaholctuildse Fhi piysteal association involves

varying degrees of ionic and covalent bonding, including hydrogen bonding. In

certain instances the solvate will be capable of isolation, for example when
one or more solvent molecules are incorporated in the crystal lattice of the
crystalline solid. "Solvate" encompasses both solution-phase and isolable
20  solvates. Non-limiting examples of suitable solvates include ethanolates,

methanolates, and the like. "Hydrate" is a solvate wherein the solvent
‘molecule is Hz0.

The wavy line ~Wv ag a bond generally indicates a mixture of, or
either of, the possible isomers, e.g., confaining (R)- ahd (S)- stereochemistry.

25 Forexample,

OH ,OH WOH
U . means coniaining both U and O
‘N K N ' N
H ' H

H

Lines drawn into the ring systems, such as, for example:

S

Vs

30



crystalline solid. "Sol vate" enconpasses both sol uti on-phase and isol able 20
solvates. Non-limting exanples of suitable solvates include ethanol ates,
met hano the like. "Hydrate" is a solvate wh i vent
nol ecul w@%ﬁﬁﬂhe wavy line ''n as a bond generall ;ircﬁ‘n |2?§!{t?0e22w§ m Xt ure
of, or either of, the possible isoners, e.g., containing (R - and (S)-
st er eoiridérdts that. the 2sdiEateddinartbbrd) by Gid atacheeldosanyarfttheni ng both and H H

i the ring systens, such as, for exanple: 30 WO

H/J Lin drawn i nt

2005/ 0S4 IIBEIT RS Gathamaems. 13 indicate that the indicated |ine (bond)

may be attapQegell RndY ifinct AIE a BURPUIdW ABhPa aebLidY A8 Bhefin As well -

known in the art, a bond drawn froma particular atomwnherein no noiety is

depi ct ad ratietyhie depictedait tendroinal kadlodribe bodd dadiestea ameltyll gggupup s bound
t hrough th bon o the atom unless stated otherw se. For exanple: N N

O’ chpubdinrgagh thel b (E auord. aiesr STPtEH CRABRG naer SRMERY bon- or
heteroatom wi th unsatigfied valences in the text, schemgs, exanples,

structural formul ae, d any Tables herein is assunmed/to have the hydrogen

atomor atons to- satt the 1o val ences. In one e nt, the present

invention di Sem a pfocess for preparing ougd of formula IV. The
i nventive prpcegs i i
-Allzz' 1] N

hematrieprdsentglescri be
% %N CHy

It should also be noted that any carbon or heteroatom with unsatisfied
valences in the text, schemes, examples, structural_ formulae, and any Tables
herein is assumed to have the hydrogen atom or atoms to satisfy the

10 valences. |

In one embodiment, the present invention discloses a process for
preparing the compound of formula IV, The inventive process is
schematically described in Scheme 1 below:

M 0 M
vl
NH; Step 1
O-A v oA VIl

Step 3

15 Scheme 1

wherein A, M, and Z are defined above.
The synthesis of the compound of the formuta XI:




NH2 Step 1 NH Step 2 aMCF3. o-AV o-AVII GAVIII COOHcl G +,0 aNCF3
HZN HN Step 3 CI X OO C. O-AIX Step 4 1V aNCF3 OA 15 Schene | wherein
A M an i ned above. The synthesis of the conpey formul a
SRR 1ol N 0297737,14 N CF3 by cycl iz nggzé’@‘{/?z? Pat ed

am ne has been described by M -Schl osser eta!, Tetrahedron Letters, (1997),
38, 8523-8526, and by H Kelle al 7, Tetrahedron, (1996) 13, 4637-4644. 5
The various reaction steps out | in the inventive processes of this
application nmay additionally op ; ,\i/ (?fﬂst ain one or nore suitable
solvents to facilitate the reaction. Wile the preferred reagents and
reaction conditions for the variolfs steps are described in detail in the

Exanpl eshysegdlizing a tiftated ahligo®hag beeiRidcribad hya dBidbsser skQ/Step 1: In step
1, a con}éound of formula VI is reacted with a rﬁ)ound of formula Vto

co

yiel d a toliphrirandetioss. (1997 VEE, 85%%-868hpand bydt. Kelleref a/,vi  may be

conmmer ci L] o be prepared prior to, or in situ during,
t he reac?‘%%%h%q'%bt @%}9%) 13h4§%7"?£ﬁmst rative exanple, the conpound of 15
formyl a VI i sTRe Vafioli$ réddtiohGtdpLoMANSN I tHe BRNeRBREprooBESd: GRhide prepar ed,
for exanple, by reacting trifluoroacetic anhydride and ethyl vinyl ether.

1, 1, 1- Teppliogips -raaeeddiignalty: eptionally gentaily ope o sareaditablensalventani ne of

sui 1 abi y L EEHA S ees PRV e et G tesGe i BRERE D oBhAfbAS U °7

added t ofdrtthe various steps are described in detail in the Examples section, the

following summarizes the details.

10 Step1:

In step 1, a compound of formula VI is reacted with a compound of

formula V to yield a compound of formula VII. The compound of formuta Vi
may be commercially available, or it may be prepared prior fo, or in situ |
during, the reaction of step 1. In an illustrative exampie, the compound of

15 formula Vlis 1,1,1-triffuoro-4-ethoxybut-3-en-2one, which may be prepared,
for example, by reacting trifluoroacetic anhydride and ethyt vinyl ether. 1,1,1~ L
Trilfuoro-4-ethoxybut-3-en-2one may be reacted with the amine of formula V |
as follows. The amine is dissolved, dispersed, or otherwise suitably
suspended in a suitable solvent and the enone of formula VI is added to it.

20 The reaction mixture is stirred for a duration of about 30 minutes to until the

' reaction is complete, at a temperature ranging from about -20°C to about the
reflux temperature o'f the solvent, 1o yield the compound of formula Vll, Non-
Iimiting examples of suitable solvents include alcohol, hydrocarbon, ether,
ketone, ester and mixtures thereof. Non-limiting examples of hydrocarbon

25 solvents include pentane, hexane, heptane, benzene, xylene, toluene, and the
like, and mixiures thereof. Non-limiting examples of alcohol solvents include
methanol, ethanol, propanol, bufanol, and the like, and mixtures thereof.
Preferred solvents include alcohol solvents, more preferably methyl alcohol or
ethyl alcohol. The compound of formula Vi can be used generally from about

30 0.2 molar equivalents to about 1.2 molar equivalents with respect to the

compound of formula V, preferably from about 0.8 molar equivalents to about



20 The reaction mxture is stirred for a duration.of about 30 mnutes to
until the reaction is conplete, at a tenperature ranging from about -20C to
about th@, EO%%IOM ~tenperature of the solvent, to yieldgheuepmppyid of
formula Vi1 Vimti ng exanples @f sui tabl e sol vents include al cohol
hydr ocar bon, ether, ketone, ester and m xtures thereof. Non-limting

exanpl es. %ﬁotw@quomlemia and smmmferahhy:frumamﬁhm arhequavalenisdot ane,

benzene t ol uene t he nd m,xt ures thereof n-limting
oxanpt cab! R Eunlbr o4 iMelants Tha vl oy AAsPu Hereiiy RASh 17l but anol.
and t heyblikf e@ﬂ@al@htﬁtwi’cﬁ?eéﬁ&&ﬁ?fhe cd?ﬁﬁétﬂ’id @ﬂf@ﬁh}eevt Eréf@n‘é' %m al cohol

solvents, nore preferably nethyl alcohol et hyl al cohol . e conpound of
f or mul aammc%rﬁswelume@qgmmm qnd‘lrn@ne ar&fatatzk;owoalmutﬂ 5N0h.q'neval ents to

about 1.2 .np |vaI en r ect, to ound of fornmula V,

ot of br 2By VARl dBGURORUS Pl Uieq il BEveR BoldlSd bYaroes Tesy s Ay 1

PCT/ USZM,Q@@W&G SdllcH iR tﬁg|é}f equi val ents, and nore preferably from about
-1 nol ar equivalents to about 1.2 nolar equivalents. The solvent may be used

general | y i nThbcotEbuRol ofvformula \éhmaajabeamepamd hylaelsafamaleqomhesa:orrpound of

f I f bl b f bl

i abouloBEA Bl d AL SR Thondg ety Ot Brmaled U Stay be
i sol at ed daw wmﬁma Wit the mﬁmuﬁcpoftfbﬂﬁmasmﬂékﬁfd WHérélﬁ*ﬁX?sft The conpound
of formula VI| nmay be prepared an alt ate process 9 roma conpound

of ﬂ@rnaelgctedméhetgln@ummp@ahw@ﬁﬂ dNRuiR “AP((Cht e@SQzR:anobe substi t ut ed
with th A W rein | sel ected fromthe group
consi stlqu&gﬂag)% relna 5?(:‘:‘23"&\/@ Qﬁfne%l qg)e( OR4) 2, and wherein
Rl, R2, R3 and R4 are as defi ned bve. R1 T /JIx " -CF3 A This alternate
process can yield the conpound of fognula B below 15 A-0 RIAN HN M

7/ GFa
A

This alternate process can yield the compbund of formula B below:
15

uca
B
The compound of formula B can be cyclized under the cdnditiOns
described below in Step 2 to yield the compound of formula VII.
Step 2: | '

20 The compound of formula Vil can be cyclized to form a compound of
formula V111, in an illustrative procedure as follows: to a solution (or
suspension or suitable dispersion) _of the compound of formula Vil in a
suitable solvent is added a suitable dehydrating agent. Non-limiting examples
of suitable solvénts include ether, hydrocarbon, nitrile, ester, chlorinated |

25 solvents and mixtures thereof. Non-limiting examples of hydrocarbon
solvents include pentane, hexane, heptane, benzene, xylene, toluene, and the
like, or mixtures thereof. Non-limiting examples of nitrile solvents include
propionitrile, acetonitrile, and the like, or mixtures thereof. Non-limiting

examples of ester solvents include ethyl acetate, isopropyl acetate, and the



- CF3 B The conpound of formula B can be cyclized under the conditions .
described below in Step 2 to yield the conpound of formula VIIlI. Step 2: 20
The conmpgaiishe P rmula Vill can be cyclized to form a apoungnefz formla
VI, in-an iTlustrative procedure agsfollows: to a solution (or suspension
or sw tabl e di spersion) of the conmpound of fornmula VI1 in a suitable

sol vent liks, mmattmesthemmﬂ Noretipniting examplgeaf chivwinatedselvenisexanpl es  of

sol ven: SRR S Gort utibieRftan otibrastie SRy Fei&oon o
sol vent spj Wtu% tﬁéfé@nﬂonﬂﬁﬁﬁm?ex@ﬁfﬁl@é@f eftRRZBRentntEBAg 1,20 uene, and the
i ke, or m xtures thereof imting exanples of nitrile solvents include

propi oni dlmetbpxse&ibamﬁuteirrammroarnan {hidF), |d@yrmar and fheulikes of ixtatds Non-1ini ting |
exanp] es t SO ts jncl u e et cet at op acetate, and the
Wo 2005, B5Ea% Thele &aﬁﬁgﬁ?@éﬁq e%e{%léﬂ% and gyl afelels ﬁi‘?& Non- i miting
exanpl eSP@fe@bllyﬂé(’séiéﬁiﬁﬂeSNdhel%ﬁlng'ék@hHﬂ@s BRHENY@BENG Bb@ﬁﬂsdﬁclude

1, 2-di chl or oet Hane, chl or obenzene; and i ke, or mxtures thereof.

Non-1i m PDﬁIgls,d%@lgwlﬂsor@face’umenhWIdEe(ﬁT&O”hd\ﬂaaié(rmemanasmiﬁlmmxyet hane,

tetrahydr ( ) nd..the.like 5 t hereof.

Preferr eﬁﬁgﬁr{fz@t %-E’:r?ad&bo'gﬂ %g@’@ﬁ? l?n Pg “HW&%{WJ é@%%ﬁ téeer}mr e preferably
acet oni t ges&ibdBy |. BardirithoRxaral, Sair.of. Ok CHeA | (D9ByegBEo4Ncl ude PO 3,
PCl 3, trifluoroacetic anhydride ("Tf20' Vs 20 (rret hanesul f oni ¢ anhydri de),

PCl 51fandPP@f@Hed®Lebwﬁeémg@ge@t81 ugesPQSIng T 200ds0h saere prefesablyed by | .

denyarat [R5 gi‘h?é'éﬁﬁigﬂﬂ%@%@%@'éﬁ%@%ﬁ%&uw he 5N b 5. The

sol uti onig sorhplete aa tathgsratae rahgm? fedhn About esorAteriperdturehte abeaet ion  is
conplete at a tenperature rangin rom about roomtenperature to about the
refl ux tﬁ)ﬁa@ﬂa@(de@p@faww@be\ﬁ@h@nt pnr@reéaalmfgnmra@ﬁu ' toggfoutdhabout t he

reflux t r V) eng ature In a 15
preferr egémﬁrggwg%ﬁupatrﬁor%ﬁ% ﬂ%%ﬁ% a&fa']tb o? tlé@i)glc’% % he reaction
m xt ys e prefetrbd enssdifnent, mh:e;t:umouad o foraxdd \,ﬂdﬁ added hfuhelraabml-f s. The

mixture and the reaction mixture is refluxed for another 1'2 hours. The

reaction may be worked up by procedures well known to those skilled in the
art to obtain the compound of formula IV, POCI3 can be used from at least
about 0.2 molar equivaients with respect to the compound of formula VII,
20  preferably at least about 0.8 molar equivalents, and more preferably from
about 1.0 to about 1.2 molar equivalents.
Alternatively, reaction steps 1 and 2 may be combined as follows: the
compound of formula VI (where Z is now —NHR) can be treated with a
dehydra'ting agent, followed by the addition of the compound of formula V, to
25  yield the compound of formula VIli:

M RQ\ J-"\\\)L M
N CF3
H v N
NH, N~ CF3
A-O _ ' AO
Y, VIl

-Step 3:
To a mixture of the compound of formula VIil, wherein M is C(O)OH, in
a suitable solvent at room temperature, is added an aqueous solution of &
30  suitable base. (If M is Br, Cl, 1, CN, C(O)NR'R?, or C(0)SR?, (and not



reaction may be worked up by procedures well known to, those skilled in the
art to obtain the conpound of fornmula IV. POCI 3 can be used from at | east

about O. d'%bs")?zs?ﬂm valents with respect to the conpounpgraiszbmresda VI, 20
preferably at [east about 0.8 nolar gquivalents, and nore preferably from

about 1.0 to about 1.2 nolar equivalents. Alternatively, reaction steps 1
and 2 maf{E30tHnthieneampeurichof fonmula VB! cavihsolreicaiveriediiolthevi (where Z is

of the. CORERUNG ORBRIKINMeptSa A W M s ire Rttt a Vi1t o
M R? N’ tive ak&rridtivel e G%)n\&}lb?.lrﬂi\b%ﬁnu%\ﬂllﬁvl%rew\{é h'fun&i(ﬁfal grod® a mxture Of

t he conpound of formul a wherein Mis O OH a_sul, tabl e solvent at

r oom t elfpBaYalibleto +6(QMHE sugh asqlasexemde. B, &b lofM AQINRIBsai t abl e base.

L 3 B e RO ol IR B0 222,

conver t eq(O9ORBY saimse Yrsoassekoand teer ﬂﬁab&orl‘ﬂiﬁbhﬁdi?néyﬁﬂé ré&dtel st hose

skilled in the art, or in the alternative e conpound of formula VIII

wher e Mdescabed abeven Mondinaitipg exempies phsuitable sayeytsrineuga eliaer, f or exanpl e,

corrpoun(? thgfl\l %&éw&%"ﬁeﬁr@ ﬁ&éﬁ%@%@&&@ﬁ&wﬂﬁg%&@ﬁﬁj%{@%égst h:nd t hen

t hat COWIMSh@|u@@¢%t@@but&¢ﬁ€éﬁh$ﬂ&ﬂh@ﬂﬂl% )NQﬁeﬂhHrTbﬂhleﬁg exanpl es of

suitabl e solvents include ether, alc nitrile and e like, and
i xtldr esligi@eeand the fike. and mﬁgw@@athpreéé bion lwﬂﬁe@ exgmpkes of nifdeude THF,

tert- bms\ﬁ'#veersﬁ‘f% E%!uec%# ﬁ%ﬁoc{mt‘]r @%c)atorﬁfn% %P tﬁéq m%étg}és’sgﬁve d the like,

and m xtu exa €s o nt's include
pr opi oniNgri-limitiracetamplesiof e!comdscblhenﬂSI |ke!ud<ambthfamlueﬂmmner eof .

isopropanol, and the like, and mixtures thereof. Preferred solvents include
ether solvents, more preferably THF. Non-limiting examples of suitable bases

15 include sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, sodi.um hydroxide, potassium hydroxide, and lithium
hydroxide, preferably sodium hydroxide, potassium hydroxide, lithium
hydroxide, and the like, and mixtures thereof. Preferred bases include sodium
hydroxide and lithium hydroxide. The reaction mixture is stirred at a

20 temperature ranging from about room temperature to about the reflux
temperature; preferably from about 60°C to about the reflux temperature,
more preferably at about the reflux temperature, for about 2 hours or until the
reaction is complete. The solution is then acidified with an organic or |
inorganic acid such as, for example, ammonium sulfate, ammonium nitrate,

25 ammonium chloride, triﬂubroacetic acid (TFAA), H2SO04, HCI, H3POy, citric
acid, mesyl chloride, paratoluenesulfonic acid, paratoluenesulfonic acid
pyridinium salt, an alkyl sulfonic acid, and the like, or mixtdres_thereof, to yield
the compound of formula ¥X. Preferred acid is HCI. The base can be used
generally from at least about 0.2 molar equivalents with respect to the

30  compound of formula VIIi, preferably at least about 0.8 molar equivalents, and
‘more preferably from about 1.0 to about 1.2 molar equivalents.
Step 4:

The compound of formula IX from step 3 in a suitable solvent is mixed

with an acid chloride such 'as, for example, SOCI; or oxalyl chloride,



Non-limzting exanples of alcohol solvents include nethanol, ethanol,
| sopropanol, and the |ike, and m xtures thereof. Preferred sol vents include

et her sol“)@gﬁo Sio2d1pf € preferably THE Non-1imting exanpl@sredossiboal e bases
15 i ncl ude sodi um car bonate, potassiygn carbonate, sodi um bi carbonat e,

pot assi um bi car bonate, sodi um hydr oxi de, pot assi um hydroxi de, and Iithium
hydr oxi refergblr 804M p fomdithercarraspxiding apist cileiiden MgrHimitinge, 1t hi um

<o um STRRES KSR Al R e N RO BB o sSt i T ed et

a 20 t eproslcHityile Drﬂﬁgmr\ﬁefwypﬁyﬁt@mhom@ NPEIFabHEehs ak@hsrut the reflux
tenperature, preferably fromabout 60'C to about the refl ux t enperat ure,

more pridpdures| theerof apysiarablycedenitiie.« Ehpseagtionemixiaie apsuformed@ir s or unti |

t he T |f| th an organic or.
I nor gan@gélggﬁah"siﬁ@ﬁ%iéﬁg& ag@ﬁ'ﬁ?igﬁm%ﬁgﬁ ﬁgeﬁ e um nit rgt e, 25
anmoni uab @t 3Y°iIcies absutfd0 @, a6t pref@rabiy ftafAdsout MBS0 dtidut 458804, citric
acid, nesyl chloride, paratoluenesul fonic acid, paratoluenesul fonic acid

pyri di niolim tEae ranging Aiory Abaul 3G A1inUtgs ite abard Hears, ipeel erwly ifﬁom ures thereof,

to yiel The base can be
used g%bon,gthﬁ @ﬂfmgﬁl ?%%aés)@g@gb"{o)% pgé%fcg}{ ?&q%ﬁ}‘gl vm th respect to
the 30 conpogagaeitelloihedoanpdunid oﬂfbﬁﬁaraaabl(obramér@aﬁy aﬁ@ltalﬁle @r 8 nol ar

equi val ents, and nore preferably from about to about 1.2 nolar

equital ¥eRayately ppenared ﬁé %ﬁ%@ﬁmdobﬁxﬂfﬁpﬁuﬂhth%xmﬁ’ Lsﬁ%ﬁegthfﬁ a suitable

oval i 30 8RuEDie st oBek T S B AR R IR Ty "soar 2 1o

formt htemgmra&spcm@bmt 6010 fohatsautdehouvasr-dritirttia r@ctaenagrpdample@é sui tabl e
solvents include acetonitrile rrethlene chl ori propionitrile, DVF,

N- et hy NOByimiEng @xapimes aivijtabig go! V%ma inglade m@alesohydrﬁpﬁfhmnés t her eof ,
pref er agh ¥y ﬁ‘ﬁ%ﬁgﬁ}) {)éérﬁong *éﬁuﬂ%@céﬂm% Bha e fd 8 &?ﬁ;%@;%ﬁe?éoﬁ about room

terrperature e reflux teénperature, pre era rom about 30" Cto
abows 6Bx&npley ef suiedrds aloyde amtoa:lmial méﬂ‘lyléhet Ohlﬂhdﬂl prbpior@rilef, or a tine

i nut o9Db° TUBRS 1hir cuehe 7okt Evdins oresr: Boblared smgnts T oo

acetonitrile, DMF or mixtures thereof. Non-limiting examples of suitable

bases include sodium hydride, sodium methoxide, potassium methoxide,
‘sodium carbonate, potassium carbonate, sodium hydride, sodium
20  bicarbonate, potassium bicarbonate, sodium hydroxide, potassium hydroxide,
lithium hydroxide, and the like, and, mixtures thereof. Preferred bases include
sodium hydride, sodium methoxide, potassium methoxide, sodium hydroxide,
~ potassium hydroxide and lithium hydroxide, more preferably lithium hydroxide.
To the resulting mixture is added the above-described solution or mixture
25  containing the acid chloride of compound of formula IX. The reaction mixture
is then stirred for about 30 minutes or until the reaction is complete to yield
the compound of formula IV. The reaction is performed at about 10°C to
about 80°C, preferably at about 15°C to about 60°C and more preferably at
about 20°C to about 40°C. The compound of formula X can be used generally
30 in at least about 1.0 molar equi\}alents with respect to the compound of
formula 1X, preferably at least about 1.5 molar equivalents, and more
| preferably from about 1.8 to about 2.2 molar equivalents.
The product (the compound of formula 1V) is isolated by acidification of

the reaction mixture with a suitable acid selected from the group consisting of



Separately, the conpound of formula X (cormercially available or to-
separately prepared as described, for exanple, in the EXAMPLES section) and

a suit ablygy BRserake€ M xed in a suitable solvent at abouic#€o60028Y73
tenperature to about 60C, for about J¢hour or until the reaction is

conplete. Non-limti ng exanpl es of suitable solvents include nitriles,

hydr ocard66tig acic; e Haqa@neythe dikgravshaixtures deereobtat @boubndOihito | i ke and

m xture l ) solvents include acetonitrile, methylene
chlori d?b%gfégﬁén?@?%&%‘ﬁ%%w THF, and the like, and m xtures thereof.
Preferred solTenprodeictsasithevaribuk eteddMn the rédotionrsthehisy ésderibddn- 1 i mi ti ng
exanpl es of suitable bases include sodi um hydride, sodium nethoxi de,

pot assi UWreiBtAay bgdsolatashrnhpuaties Ry cenvesionas faghnicaiesoneneas. &di um hydri de,

sodi ym i car , | bi . Sogh hydroxi de, potassium -
hydr (Lnéxi g%,ampﬁlé,tIﬂﬂgﬁérﬁ,yrgg%f%@%aqghdb@lﬁép\‘)%é&lgﬁﬁf?ﬂﬂ@t és thereof. Preferred
bases i niredigitatiGdubiintationisthel, thediteUWwellkhoaxitd ehodrosidibed ntheeirhoxi de, sodi um
hydr oxi de, potassi um hydroxi de and |ithium hydroxi de, nore preferably

| i t hi um HePEdugts mayde aralyzed and/eg chesitag fer puritydaeeonvesitignal e- descr i bed
. ) eSr e . o | oSer e
7% e TEoithell fndih SO HBENAR RIS GER 4 sfiemBBTRRRSE" | T R,

react i orchrematsgrbgheg, KIMR/IHPICC, et oy nthssfspetralbhigallysls, The reaction is
performed at about 10C to about 80C, preferably at about 15C to about 60C
and Wor elgmentl apelysiy angBvulike20C to about 40C. ~ The conpound of formula X

can be used GRRe j I L Wwith
respect to the Cf)cﬁlngour?%gﬂgéjlﬂn@hgn%ﬁgM@gﬁree%%@g ya"gtowéejﬂat\éﬁ hgﬁ%ﬁt 1.5 nol ar
equi val dlusirataride present invehdonbT e teastioab dave be@ntdesatibed with?A nol ar

equi valents. T roduct .(the conpound of formula l is isqglated b
SR e ey I heihd MR e AP e e fobi e hewayeh Te@ilont o f rom
the gro eSik | : tic acid,
ey, O o SEPAERE I thdtl SMlcan Mo B i Sch ¢ BeAHSA 1 fot detratvel | © 2ouoc
Pr ef Bx r gelirposels oslyHEid ndtHienifatvéln tasyaespdat, Many onsdiicaijmnsi wartidionseact i on

schenes described herein ma e isol ate nd purified,by conventi onal
Cechnt quiIEl SliRtges 1 e PrsSeiterioStie or B DAk el Gnalie 883! on. S0l vent
extract i Bctich ebhditidhs Aay be practiced. All such modifications, variations and

alterations are intended te be within the spirit and scope of the present

invention.
20
EXAMPLES
Unless otherwise stated, the following abbreviations have the stated
meanings in the Examples below:
Hz= Hertz
25 MHz= Megaheriz
mL= milliliter

NMR= nuclear magnetic resonance spectroscopy
DME= dimethyl ether
DMSO= dimethylsulfoxide _
30  EDCI= 1-(3-Diemihylaminopropyi)-3-ethylcarbodiimide hydrochloride
EtOAc= ethyl acetate
THF= tetrahydrofuran
The compounds in the fol'lowing examples vreﬂect the compounds in the

various formulas where A is methyl and M is methoxycarbonyl.



precipitation, sublimation and the like, well known to.those skilled in the
art. The products nay be anal yzed and/ or checked for purity by conventi onal
met hods to those skilled in the art such as, ?gﬁ(ﬁp t hi n

| ayer cﬁ%%’%@%&@phy, NWR, HPLC, nebging point, nass stéect rzg nal yS| S,

el emental analysis and the |ike. The foll ow ng nonl i miti ng EXAMPLES are
provi déskample Bd?reparation bértheiddmpouadeofifioermpiaddht i nvention. The

reacti ons have been de crl bed W|th A bei ng gt@hwl and M bei ng

met hoxycar bonyl in tyre M&r mul as; ver, ks apparent to those

skilled in the art that such &rode rlmlon : f@ lustrative 15 purposes
only and not Iim't in any respect. M '
pr A

tions, variations and
alterations to th sent diselosure—bot I al s, nmethods and
reacti on conditions,YmyNBe pracidoged. All

i fications, variations
and alterations arqugtended to be within thg.SRhfit and scope of the

present invention BXAMPLES Unl ess otherwi se stated, the follow ng

abbreV| nings in the Exanples below. Hz= Hertz 25
gffﬁ%?%ﬁméﬁhbgﬁq% ﬁ‘ﬁ&\”m nucl ear magneti c resonance spectroscopy
DNE— di met hyto Qtéwtidﬂ\@@ihﬁlm syl DO rIdEin BOORRCI 6f CH.LCly, pyridine
1- (3-Di ent hyl am nopr op 'l)h 3-ethyl carbodi i m-de hydrochl oride  Et OAc= et hyl
flde

acetsat e(18PpaL} was@wisdo arf scp{@tl@mf)tnilua@aqetlswélhvdrld@\m%g)euaanp| es reflect
et howy 2oy Bt ok A Baa e B hE 2% B e Bb® o epar ati on
of the mﬂfm@&ﬁﬁe@bldﬁ@hwgipbﬁﬂed intcQDemD cﬁ@l@ Tha Iayers were
separated and the aqueous layer was extracted again with 200 mL CH,Cla.
The oi‘ganic layers were combined, washed with H,O and dried over MgSOs.
10 Removal of solvent then gave the crude enone VI, 1,1,1-triflucro-4-ethoxybui-
3-en-2-one, (292 g), which was used in the next step without further
purifi cation. ,
~ "TH NMR (400 MHz, CDCl3) & 1.42 (t, J=7.0 Hz, 3H) 4.12 (q, J=7.0 Hz,
2H), 5.86 (d, J=12.4 Hz, 1H), 7.92 (d, =124 Hz, 1H). |
15 Preparation of the compound of formula VIl:
| To a solution of methyl-3-amino-4-methoxybenzoate (a compound of
formula I, available from Indofine Chemical Company, Inc., Somerset, New
Jerséy), (315 g, 1.74 mal) in 1 L MeOH, the crude enone Vi (350 g, ~2.09
mol) was added. The reaction was stirred at room temperature for 30
20 minutes. After cooling to 0°C for 1 hour, the solid was filtered and dried under
vacuum to give the desired compound of formula VII, methyl 4-methoxy-3-
{[(E)-4-trifluoromethyl-3-oxo-1-butenyljamino} benzoate, (500 g, 95% yield) as
a yellow solid. | |
'H NMR (400 MHz, CDCls) & 3.94 (s, 3H), 4.04 (s, 3H), 5.74 (d, J=8.0
25 Hz, 1H), 7.00 (d, J=8.8 Hz, 1H), 7.79 (dd, J=13.2, 8.0 Hz, 1H), 7.87 (dd, '
J=8.8, 2.0 Hz, 1H), 7.92 (d, J=2.0 Hz, 1H), 11.01 (br, 1H).
Example 2. Preparation of the compound of formula VIII:

Cvciizatidn when Z= ethoxy:




EtO-"~ CF3 NH2 meon NH W V Ove VII  Preparation of the enone (fornmula V)
To a solution of ethyl vinyl ether (199 nL) in 500 nmL of CH2ClI 2, pyridine 5

(180 d. Then a solution of trifluoroaceti @@77&438 g) in
M”L%p"%ﬁa@% AN

250 was added at OC. After stirring at roomtenperature for 30
m nutes, the solution was poured |nto 200 nmL of H2O. The | ayers were
separated and the aqueous Iayer extract ed again with 200 nL CH2CI 2. The
organi c | ayers wer e goabi Il’;ledCHsOHﬁ d s th H2Q, and dried over MgSO4. 1o
Renoval of sol vent th ave the erude enone|Vi

1,1,1-trifluoro-4- Xy byt - 3e’n9_2qone ( Xywhi ch was used in the next
step without furt uryficat an , CDCI3) 8 1.42 (t, J=7.0
Hz, 3H), 4.12 (q, J¥7.0Hz, H&D [386(d JE12M Hfs 1 H), 7.92 (d, J=12.4
Hz, 1 H). 15 Prepar aw¢onl of the conpound of owrta VII: To a sol ution of
met hyl - 3- am no- 4- net hoxybenzoate (a conpound of fornula II; available from-
I ndofine Chem cal Conpany, Inc., Sonmerset, New Jersey), (315 g, 1.74 nol)

wns sti rron 5 AeoEBHHRARER e BB a T R BBt RR S g o O For 1
28% Ou;ﬂélﬁ%r?ﬂan@in Beiidddie (e @sﬂér Qirﬂoﬁﬁuwwr?swgczuarﬁnélq.rge\te the desired

a Vvil, th - met hoxy- 3-
{[(B)- 4CH3¢N|ai@Do@eP@gﬂl3 @@mﬁ B&W@%Wdﬁq bee solttion waothey, 95% yi el d)

574" RS G R ppBbdiy A, e FEtheltofd g v aBlon daf* 55 375
Hz, 1 F&ddeﬂ Wﬂérdéﬂumd%%ﬂamﬁh@rmhoUrsH)the golféni Was Je@oledizThe H), 11.01

(br, | reparation _of the conpound of fornmula VIII:

oyel | zarteﬁisiwe\mthgﬂ dissrivedin Do ENOAG ANdREH mbsidk@.0dberesuling 0 coeme CF3
cH, cH2 CdrtidiRYE poured into a solution of K,CO3 (1200 g) in 6 L of H,0. After

10 stirring for 20 minutes at room'temperature, the layers were separated.
Removal of the solvent from the organic layer followed by agitatingin 2 L
MeOH gave the desired compound VI, methyl 8-methoxy-2-triflucromethyl-5-
quinolinecarboxylate, (420 g, 59% yield). *H NMR (400 MHz, CDCl3) 8 4.01 (s,
3H), 4.18 (s, 3H), 7.13 (d, J=8.4 Hz, 1H), 7.90 (d, J=8.8 Hz, 1H), 8.46 (d,

15 J=8.4 Hz, 1H), 9.74 (d, J=8.8 Hz, 1H).

| ¥C NMR (100 MHz, CDCls) § 52.50, 56.99, 107.58, 117.72, 117.98,
121.82 (q), 129.67, 135.08, 137.33, 139.32, 146.96 {q).
Table | lists unoptimized yields for the compound of formula VIl from
reactions conducted in various solvents using substantially the same

.20  procedure as described in step 2.

~ Tablel

Solvent Yield

Chlorcbenzene - 46%
DME, reflux 42-52%
Acetonitrile, reflux 58-65%

THF, reflux 22%

Toluene, reflux 60%

Heptane, reflux - 41%

isopropyl acetate, reflux . 22%




1.2 eq. POCl nNHvl s CF3'.. Ow VU Ow VIII To a solution of. nethyl

4- met hoxy-3-{[(E)-4-trifluoronethyl-3-o0xo-1- butenyl}am no} benzoate (the
ester o VI, 760 g, 2.5 nmol) in 6 L 5 CH3CN (282 nmi,
3.0 nnl&“&%@ggéﬁgb. The sol ution was,then heated to §3P3@§h%@@§%%out 7
hours. Then the enone (i) (213 g, 1.25 nol) was -added. After refluxing for
anot her 12 hours, the solvent was renoved. The residue was then dissolved

in 5L o A\c and 700 H20. The resulting _solutio s poured into a
sol uti &@E&bﬁg@@i@@%hﬁ gyqlizafionsen ajgo ke effgcied W{‘]"?%*/Fnﬂor 20 mi nut es
at roo : ; er 0f sol vent from
t he orgrgarf]]ﬁge ﬁ?ﬂ@é%ﬁ%&l[{%w& y %%W!iﬁrﬁgﬂ?r%éé@{d ﬁ/e%gﬂ?}gﬂgé\}’é‘gﬂ%‘gagesi red
conmpourslickldd PO@4, lad stwrebdlowy Nentimitinguexamplels\di-tbis ayalizadionriecar boxyl at e,
(420 g, 59%?”'F| ).. 1H NVR (400 MHz, CDCI3) S 4.01 (s, 3H), 4.18 (s, 3H),
7.13 (Ehoywpingahie 2y 1y 7.90 (d, J=8.8 Hz, 1 H), 8.46 (d, 15 J=8.4 Hz, 1
H, 9.74 (d, J=8.8 Hz, 1 H). 13C NNR (100 MHz, CDCI 3) 8 52.50, 56.99,

107. 58, 117.72, cddfed8, 121582 (g)i 129.67, 135.0G30M&37.33, 139.32, 146.96
(g). Table I ligts unoptim zedNyi&l d€for the co of formula VIIl from
reactions con d in various @dguents using s antlally the sane 20
procedure as | bed in steB . labl'e | Sol ve N r_Chl or obenzene 46%
DVE, reflux 42-F2%Midet oni t FPPle, CHEN iwE8-650% THF, refl'dx 22% Tol uene,

reflux 60% H¥ePane, reflux 41% i sopropyl acetdt®’ reflux 22% WO 2005/ 028471
PCT/ US2004/ 029773 22

Table 2
R Yield
R = 2,4,6-tribromophenyl 80%
R = 2,4 8-trichlorophenyl 73%
R = 2,6-dimethylphenyl _ - 38%
R = 2,6-dichlorophenyl 72%
R = t-butyl 75%

10 : '
Example 3. Preparation of the compound of formula IX:

CO5Me . COOH

!

SN LIOH/THF/H,0

s
N~ “CFs
OMe vy

To a mixture of the quinoline VIII (600 g, 2.1 mol) in 4 L THF at room

temperature, a solution of LIOH monohydrate (180 g, 4.3 mol) in 3 L of Hz0O

15~ was added. After stirrihg at room temperature for 7 hours, the solvent THF
was removed. EtOAc (12 L) was added followed by conc. HCI (330 mL). The
layers were separated. The orgahic layer was dried over MgSO4. Removal of
solvent gave the desired acid 1X, 8-methoxy-2-trifluoromethyl-5-
quinolinecarboxylic acid, (560 g, 98% vield).

20 ’H NMR (400 MHz, DMSO) O 4.09 (s, 3H), 7.39 (d, J=8.4 Hz, 1H),
8.11 (d, J=9.0 Hz, 1H), 8.45 (d, J=8.4 Hz, 1H), 9.71 (d, J=9.0 Hz, 1H), 13.25
(br, 1H).

Example 4. Preparation of the compound of formula X:




Cyclizati.on when Z= NHR The cyclization can al so. be effected by treating

am nes with enam des (VI, = RNH) in the presence of a dehydrating agent
such as shown beI ow. Nonlim t| ng exanpl es ofp j-gation is
S oW Tedh, MO 22 O R Nt 'GP CONe 3 HATURNE br?N CFNHD

POC13, CH3CN, reflux 3 MO MO TabI"e 2 RYield R = 2,4,6-tribronophenyl
80% R = 2,4,6-trichlptophenyl 73% R = 2, 6-di met@,yl phenyl 38% R = .

2, 6-di chl orophenyl N R= t htheljd arpgwide | 0 _Ex 3. Preparation of the
conpound of formul a4  CORMeyr&@, UGH THFD 0/ N\ N CF3 N CF3 QOwe Vill
W | X To a m xture of @he quinoline VIIl (600 g;7\.1 nmol) in 4 L THE at room
tenperature, a solution of LiOH nonohydrate (180 8 4.3 nol) in 3 L of HO
is was added. After stirring at roomtenperature&for 7 hours, the solvent

THE vas T emuedhaufs GRBhihRo b yaRdalted 4.k beupanileaRsddgy (330 . The

| ayers were. separated he organi c |ayer was over 4. Renoval of
sol vent peyavidet(é.3des3.0 ed) ic 8O mlx?) ’Baadnhﬂmdgzhmthanol was haatetdyat IH-

| 60 20 'H NI\/R MHz, DVMSO A~
1" 00" LMY Aleagiad SlsSoin” aflergholingys 1o témpetatifusbit ey 5 5 (h,
J=8.4 Himinb-315-dihléfogyfiding=A 00,84 mndi) avakidbi&rom Aldrich Chemical

Company, Milwaukee, Wisconsin) was added portion-wise. The reaction

temperature was maintained at 20-25°C during addition. This mixture was
stirred at room temperature for 18 h and quenched with 150 mL chilied
aqueous sodium sulfite solution (10.4 g Na,S03, 1.4 eq). The resulting slurry
10 was filiered and washed with water. The wet phthalate salt of the N-oxide
was reslurried in 20 mi water and free based with aqueous K.CO3. After.
stirring for 6 h at room temperature, the slurry was filtered and washed with
water, The wet cake was air-dried at 75°C. The residual water was removed -
by reslurrying the dry cake in refluxing methanol for 2 h. It was filtered at 10-
15 20°C and washed with methanol. The cake was vacuum dried at 75°C until
the methanol content was.less than 0.1%. The product, 4 amino-3,5- |
dichloropyridine-N-oxide (the compound of formula X) was obtained (9 5g,
98% purity, 85% vield).
"H NMR (400 MHz, DMSOQ) & 6.62 (s, 2H), 8.25 (s, 2H).
20 Example 5. Preparation of the Compound of Formula ll:

Cla il
COOH 1. SOCl, N
. cl o
: , HN™
= ' -3 HgN—QN*‘O' OC/ Cl
g
N CF3 cl X N
OMe N | 3. LioH _ N CFs
OMe

1l
Preparation of the acid chiloride of the compound of 'formwa IX:

The acid (1X, 20 g, 74 'mmol) was slurried in 100 mL dry acetonitrile.
Thionyl chioride (9.2 g, 1.05 eq) was added at 40-45°C in one portion. This .



(br, 1H). Exanple 4. Preparation of the conpound of fornmula X2 WO
2005/ 028471 PCTJUS2004/ 029773 23 <cl N,-/ NHz phthalic anhydride a

ur ea. NHo C ci x A mxture of phthalic g@fm oo B6206R2- 7 9, 2.5
eq) an%%?lmgml#igilr ogen peroxide (14,3 g, 3.0 eq) in 8 rrLQB?:‘gl

acetonitril e/ methanol was heated at 35- 40C until all s_ol i ds di ssol ved.
Af ter mbtblunen\gas dneatmmtﬂéhré’é?&fmrbh andlthd sellionnvasussddigeethy ior opyri di ne (10

61 rm& avai | ab {om Al drich Chem cal Conpany, M |waukee, W sconsin)
was add&JOPRW NG '§%39ﬂ1e reaction tenperature was naintained at 20-25C.

duri ngCBQQhﬁ% Pfhctibhl S M xture was stirred at roomtenperature for 18 h and
W

guenche chilled aqueous sodiumsulfite solution (10.4 g
Na2SCB, 1. 4 €h¢ N-vhiderteutarnpoursd of foymuta Xa2q.4 Igt, rezy) anddinkydhaess wi t h wat er .

free ool W@%@ﬁ@%@égﬁﬁﬁgf 34 P werg oo it 400 G- RME “Togm t enper at ur e
the_ | ity Kb AR BSAia ) 195RE.a TRSrNRllgakangas alr-dri ed

at 75C. The reS| wat er renoved by Feslurry t he ry cake in
r ef | uxwapmrastidhahlolidé soluzioh. (40{45/9&) foirtadoosd veds acﬂnazsmmct bamdileashed with

Tess T REINGMnG frehaloh ftetEtice attnd SCo AR SWHIGAPPE ne- N oxi de (the
CoPOSLEIEY ol bk g poffp ity sy o1 o
t heo Codhderidcbaio!mmuﬂae pH waDatjustedIote 0E-1184 The @suliNg shurry2N / -1 WO
oc/ d w%’glcs%rred at room temperature for 1 h and filiered. The cake was washed
with water and air dried at 55-60°C to constant weight. A solid of the free
base of Formula Il was obtained as a hydrate, 28.9 g, 96% purity, 87% yield).
*H NMR (400 MHz, DMSO) § 3.97 (s, 3H), 7.34 (d, J=8.4 Hz, 1H), 7.98
15 (d, J=8.8 Hz, 1H), 8.05 (d, J=8.4 Hz, 1H) 8.62 (s, 2H), 9.00 (d, J=8.8 Hz, 1H)
10.70 (br s, 1H).

QOgptional Purification of the Compound of Formula Il via acetic acid complex:

The solid obtained in the coupling reaction described above was

purified as follows:
GI

Cl C
o 90% aq AcOH ~ A Reflux

cl cl cl
| w I
OMe OMe OMe
20 ' . P
Preparation of the acetic acid complex of the compound of Formula II:

‘\
7

~ The above crude product (150 g) was dissolved in 9:1 acetic acid/water
mixture (3 L) at 100°C. The solution was cooled over 2 h to room temperature
and fittered. The cake was washed with 9:1 acetic acid/water mixture (600
25 mL) and dried at 55 °C in an air draft oven. The acetic acid complex of
compound of Formula Hl was obtained as an off-white solid (141.5 g, 76%
yield).



O 3. UGHNCF IX Ow s 11 Preparation of the acid chloride of the
conpound of fornmula I X: The acid (I X, 20 g, 74 mol) was slurried in 100 nL

dry ac prril Thionyl chloride (9.2 g, 1.05 eq) dedrats 40-45C in
one poﬁ’ﬁgh& ’“f#ﬁe’% WO 20051028471 PGELUS20041029773 O URILE heat ed at

40-45C for | h and the solution was used directly in the follow ng coupling
st ep. Coupl Hri\gMﬂ:e(aﬂ@Dth{z m&s&%amﬁﬂe(s(,tiﬁé) cotrpdsisHnf7. 4@(@@—183() (26.4 g, 2

d lith d 17, 0 d
300 DAL, 9118 (O 02l 4T iR 2 Fhorhe i 612D, 937 €0 1o g1 ve o

Creamnyj- | y Iut| on (40 45 O formabove was
added Jo?engH%r E}H&/m I"e nm’ﬁﬁlla)drﬁn@ﬂbhe bat'ch tenperature at 20-25 C. After

st i r r ifrgpatationarhthe cpmpatmtefffomulaW; the m xture was quenched by pouring it
into a chilled io dilute HCI solution. Th djusted to be 0.5-1.5.
Thé resul tik rk‘@%‘?eﬁ‘tcr%ﬁ‘éjﬁﬁ@%‘ﬁ?r@@ CQWH%JPEWEF@@% d@-’ fHWas h and filtered.
The Cfﬂrﬁﬁemw"@?ﬁﬁlc@h d'Edr 2 @8 ds"“ %r@ﬂ n‘?‘hoﬁé PRBA@pfionstant wei ght.

i ase of

A sol or mi obt al ne as a hydrate, 28.9 g,
96% p%@ﬁmpaﬂﬁl%ﬁhﬂldbry waH, M&!ed@@ﬁefhbtzforDWO)lt \8a3 c%le(dsto AHP5°C. 34 (d,
J=8.4 Hz I-?\ J=8.8 | H), d, J=8.4 Hz, IH), 8.62 (s,
2H) , 9)\!@@1(?5 ﬁe@bgng@tlrrﬁ:ﬁ)at rogm, t?G‘P@Eﬁt‘-ﬁ'e fqr wotf@ﬁpdnm tPMR% f i cation of

t he o@bt ai ned in
the oSl nand uesREd it SplsrEothe cBREWEETRERIT dPaf R bC) 705

C- - \io ldofistaniliveightl (8.3 gV 98% MeéavefyioTiHe NIS)IR data Qi)gbleq aﬁ@vlel PA, Reflux N
CF3 N CFa N CE3
It will be understood that various modifications can be made to the
embodiments and examples disclosed herein. Therefore, the above
description should not be construed as limiting, but merely as exempilifications
of preferred embodiments. Those skilled in the art will envision various

15 modifications within the scope and spirit of thee claims appended hereto.



Ove W Ove 20 Preparation of the acetic acid conplex of the conpound of
Fornula Il: The above crude product (150 g) was dissolved in 9:

aci d/ ure 3 L) at 100C. The solution was h to room
ot 085,’8{%% (3 L) gl%abﬁgzo@m@w%

t enpe

1 acetic

flltered The cakeg.was washed with 1 acetic aci d/ water

m xture (600 25 nL) and dried at 55 Cin an air draft oven. The acetic acid

conpl ex of

, 76% %ﬁ 2005/ 028471 25 PCT/US2004/ 029773 1H NVR (400 MHz, DMVBO) -
S 1.91 3 ¥1 (s, 3H), 7.49 (d, J=8.3 Hz, 1 H), 8.13 (d, J=9.0 Hz, 1
1 H), 10.78

H, 8. ?0 (d p?c@és% dﬁnaﬂm'g')a ccﬁ’nﬁgur((fof%"?nuiagl\/l&)rﬁﬁmsm =8.8 Hz,

(br s, 11.97 (br Prepar ati on of
The acetl c aci d conpl ex of the conp@und

0.3 g microni zed Form 2 seeds (prepare
The slurry was heated at reflux for 1R,
After being stirred at roomtenperd
and washed w th isopropanol. The-cake

e cofpound of

Nire Yor another 30 mn, it

corrpound of Formul a QLAMSS obtai ned as an off-white solid (141.5

formula IL 5

+L@rrru|a|| (27 g) was mxed with
in house) in 540 nL isopropanol.
was cooled to 20-25C over 1 It

was filtered

} vacuum dried at 55-60C 1o to

constant weight (23.3 g, 98%regovery). The NWR data is given above. [t

wi Il be understood that various

enbodi nents and exanpl es di sc ) @ ein. Therefore, the above description

shoul d not be construed as |i

Byt merely as exenplifications of

preferred enbodi nents. Those sk Ilebl inGfhe art will envision various is

nodi fications within the scope

apd spirit of the claims appended hereto. WO

(J
2005/ 028471 26 PCT/US2004/ 029773 IMS What is clained is: 1. A process
of making a conpound of formula IV cdnprising: C 9N~O HN OCvV CI N CF3
5 (1) reacting a compound of formula V with a compound of formula VI to
yield a compound of formula VII:
M on M CF
3
Z/\VU\C& o
VI '
NH, - NH
O-A O-A
v Vil

wherein A is selected from the group consisting of H, alkyl, cycloalkyl,
heterocyclyl, -CF3, aryl, and heteroaryl;
10 M is selected from the group consisting of Br, Cl, I, -CN, -C(O)OR,
-C(ONR'R?, and —-C(0O)SR?;
7 is selected from the group consisting of halogen, -OR?, -NR°R® and
-SRY; |
R is selected from the group consisting of H, alkyl, aryl, aralkyl,
15 heteroaryl, cycloalkyl, and heterocyclyl; and
R', R, R®, R* R% R®, and R’, which can be the same or different, are
each independently selected from the group consisting of H, alkyl, aryl,
aralkyl, heteroaryl, cycioalkyl, and heterocyclyl, wherein said alkyl, aryl,
aralkyl, heteroaryl, cycloalkyl, and heterocyclyl can each be unsubstituted or
20  substituted with 1-4 independently selected W molieties, which can be the
same or different, wherein W is selected from the group consisting of alkyl,
halo, cycloalkyl, heterocyclyl, ary! and heteroaryl;

|



OAIV 5 (1) reacting a conpound of formula V with a conpound of fornula Vi
to vyield a compound of formula VIl: MJ MCF3 z = cF, OVl )NI NH NH2
OAOA V VII wherein Ais selected fromthe group consisting of H, alkyl,
cycl oal < rocycIyI, - CF3, aryl and het eroaryl ected from
the gro &%2«&00#2@;/ ing of Br, O, CN -C(O OR ]E)Sj%%s%m -C( O SR3;
Zis selected fromthe group conS| stl ng of hal ogen, - -NR5R6 and -SR;
R i s sel ectBaytlizng theecgnpapnd ohfsnulag/lbifo ﬂeldaiakydmpmmd of aral kyl, 15
het er arm ﬁ?’d oal kyl, and heterocyclyl; and R, R2, R3, R4, R5, R6, and
be the sane or different, are each independently selected
fromthe group consisting of H mnal kyl, aryl, aralkyl, heteroaryl,
cycl oal kyl, and heterocycl yl, erein said al kyl, aryl, aralkyl,
het eroaryl, cycloal kyl, and het A/Chyl can each be unsubstituted or 20
substituted with 1-4 i ndependg gcted Wnoi eties, which can be the
sane or different, wherein Wi ZE c;]Fromthe group consisting of alkyl,
hal o, cycl oal kyl, heterocyclyl, and héteroaryl; WD 2005/028471
PCT/ US2004/ 029773 27 (2) cycli &fg the conpound of fornmula VIl to yield a
conpound of fornmula VIT11: N CF3 \fhA :

(3)  converting the compound of formula VIll o yield a compound of

5 formula IX;
COOH

R
/

N~ TCFg

o .
A X and

(4)  reacting the compound of formula IX with a compound of

formula X to yield the compound of formula v: o
' Cl

/ \ Cl \K.I/O-
HaN N'=0r l /
— HN
cl
X
X OC/ Cl
B
P
N CFs
O-A
v
10 2.  The process according to claim 1, wherein M is methoxycarbonyl, A is
methyl and Z is ethoxy.
3. The process of claim 2, wherein step 1 is conducted in an alcohol

solvent at about —20° to about the reflux temperature of the solvent and for
about 30 minutes to until the reaction is complete.

15 4. The process according fo claim 2, wherein said cyclizing in step 2
comprises adding to the compound of formula V1l a dehydrating agent
selected from the group consisting of POCI;, PCls, Tf20, Ms20, PCls; and P205
in a solvent, at about room temperature to about the reflux femperature of'
said solvent, for about 30 minutes to until the reaction is complete.



Vill (3) converting the conpound of forrmula VII| to yield a conpound of s
formula I XX COOH aNCF3 O A IX; and (4) reacting the conmpound of formula

I X with of formula X to yield the conmpound V: ci C
o) FORMRBRAR O /e x 1o G aN-CF3 OA IV PRSI ocess

according to claim1, wherein Mis nethoxycarbonyl, Ais nethyl and Zis

et hoxy. 53. Thaemrocassacfordingitochinwheviwreinsthemehydsativonaystieid i n an al cohol
sol vent _at about -20c to about the refl ux tenperature of the solvent and
for abBHCI30 minutes to until the reaction is conplete. 15 4. The process

accordipg to ' ' L | d 71 0g :d l.ses adding to
t he congbund@%ﬂrglr:%sﬁ Wﬁ 2’ @gh%cw g%ﬁanég\}a%grﬁ Qe%[é ecff%raqﬂ%c}?ﬁe group
consi st icogsiefind6Ckder Mid3ocdrbdh, nii@ lest&iCichlorindtdePdlvents amcol vent, at about

roomtenperature to about the reflux tenperature of said solvent, for about
30 P nut™%tues heredt. t he reaction is conplete. WD 2005/ 028471

PCT] US2004] 0300 Thocd8, ol 6PLAGRAT sBHCRU% bOeBhRH 4 wherein the

8. The process of claim 2, wherein step 3 comprises treating the _
compound of formula V1It with a base selected from the group consisting of
sodium carbonate, potassium carbonate, sodium bicarbonate, potassium
10 bicarbonate, sodium hydroxide, potassium hydroxide, and lithium hydroxide
and the like, and mixtures thereof, in solvent selected from the group
consisting of an ether, alcohal, nitrile and the like, and mixtures thereof, about
room temperature to about the reflux temperature, for about 2 hours or until
the reaction is complete, to yield the compound of formula 1X.”
15 9. The process of claim 8, wherein said base is lithium hydroxide and said
solvent is tetrahydrofuran. |
10.  The process according o claim 2, wherein step 4 comprises first
converting the compound of formula IX into its acid chloride, followed by
reacting said acid chloride with the compound of formula X in the presence of
20 a base in a solvent at about 10°C to about 80°C, for about 30 minutes to
about the completion of the reaction, followed by acidification to yield the
compound of formula IV.
1. Thé process of claim 10, wherein said acid chloride is formed by the
reacting the compound of formula IX with SOCI, or oxalyl chloride. -
25 12, | The process according fo claim 11, wherein said acid chloride is SOCl,.
13.  The process of claim 10, wherein said base is selected from the group
| consisting of sodium hydride, sodium methoxide, potassium methoxide,
sodium carbonate, potassium carbonate, sodium hydride, sodium
bicarbonate, potassium bicarbonate, sodium hydroxide, potassium hydroxide,
30 lithium hydroxide, and the like, and mixtures thereof.
14.  The process of claim 13, wherein said base is lithium hydroxide.
15.  The process of claim 10, wherein said solvent is selected from the
group consisting of nitrile, hydrocarbon, chlorinated hydrocarbon, amide,
ether, and the like and mixtures thereof. |



6. The process of claim4, wherein said solvent is selected fromthe group
consisting of ether, hydrocarbon, nitrile, ester, chlorinated solvents and 5
m xtures thereof. 7. The process of ¢laim6, wherein said solvent is
acetonitrile. 8. The process of claifif 2, wherein step 3 conprises treating
the conmpound of formula VIIl wth a base selected fromthe group consisting

of sodium bonat e, potassi ym car bonate,. sodi U icarbonate, .potassiumis
bi car bonat 46 Lo GRS et he50 SUCP T Hy SR, DERp Rt ARy Er oxi de
and the |like, and m xtures thereof, in solvent selected fromthe group
consisting of _an ether, alcohal, nitrile and the |ike, and m xtures.thereof,
about rooﬁt‘ém‘i’cﬁ&ﬁfél%?@a@mﬂrt Foukip BRlectedrHomt e 8TouP CPIUBERIGEE hour s
or untabill, HECIE, IR Gl inaRuies tHeppl ete, to yield the conpound of formula IX 15
9. The process of claim8, wherein said base is |ithium hydroxide and said
solvent is tetrahydrofuran. 10. The process according to claim2, wherein
step 4 COMIRI BRSrbdebsIf clafR MY, SfletetfhaldRiGoPEUNd of fornula X into its acid
chloride, followed by reacting said acid chloride with the conmpound of
formula X in the presence of 20 a base in a solvent at about 10C to about
80C, for a@gygpﬁgmgy@#£ﬁﬁeggnm%ggy&%&ggnﬁggpletion of the reaction, followed
by acidification to yield the” conmpound of fornula IV. 11. The process of
claim 10, wherein said acid chlori is fornegyby the reacting the conpound
of formula I X with SOCl2 or oxalyl ch I 75 12. The process according to
claim11l, wherein said acid chloride i§ SOCL2. 13. The process of claim 10,
wherein said base is selected from consi sting of sodi um hydri de,
sodi um et hoxi de, potassi um et hox'de, odi um car bonat e, potassi um
car bonat e, sodi um hydri de, so@' m bi car bgpat e, potassi um bi carbonate, sodi um
hydr oxi de, potassi um hydroxidéj 30 lithium hydroxide, and the |ike, and
m xtures thereof. 14. The proceéss o\\plain113, wherein said base is |ithium
¥

hydr oxi de. 15. The process ai m 30, wherein said solvent is selected
fromthe group consisting of rile,J hydrocarbon, chlorinated hydrocarbon,
am de, ether, and the |ike angZmxgtr escghereof. 29

said process comprising:
(1) reacting a compound of formula V with a compound of formula VI to yield a
compound of formula VT, in an alcohol solvent at about -20°¢ to about the reflux temperature of the

solvent and for about 30 minutes to until the reaction is complete:

COzMG VI COQM@ CFS
)
§ : 8]
-
NH2 NH
MeO MeO
Y Vi

(2) cyclizing the compound of formula VII to yield a compound of formula VIIIL, by
treating the compound of formula VII in a solvent with a dehydrating agent selected from the group
consisting of POCH, PCl,, TH,0, Ms,O, PCIs and P,0s, at about room temperature to about the reflux

temperature of said solventi, for about 30 minutes to until the reaction is complete:



16. The process of claim15, wherein said solvent is acetonitrile, DWVF or

m xtures thereof. 17. The process of claim 10, wherein said acid is

sel ecte group consisting of acetic acid, HChehaS m Xt ures
t her eof dw%ﬁﬂgfé%gﬁﬁr ocess of claim 17 wherein said aci ié H%ﬂm@?g. A
process to prepare a conpound of the fornmula: ,/HNOC CI° NCF3 W Il

sai d process conprising: (1) reactf?a'® conpound of fornula V with a
conmpound of forrmula VI to yield a l.co nd of formula VI1, in an al cohol

sol vent at about -20c to about t { tenperature of the solvent and
e reactign i s conplete: CO2Me VI CO2Me CF3

for about 30 mnutes to until th _
dO 11 ZCF3 N2 \NH MO0 MO 711 "N(2)~aryclizing the conpound of fornula
VIl to yield a conpound of fornmul |11, by treating the conmpound of fornula
VI1 in a solvent with a dehydrating ag¥iit selgcted fromthe group

consi sting of POC13, PO 3, Tf20, Ms20, PCI5 and P205, at about room

t enper at ure t(3) abdieralngng dre sampoenshef farorda ¥l taivield @ sampourdof about 30

T Crendb AL o iBa(RTFd SmbaROPTIERYia VR BRRCARRRE SHESTIRRRSr | 20
yield a ke gravncoistidgosiBddiurh Sartvhaie edthssiuimeadomaes, sbddimf or nul a VI 1|

with a base selected from the group consisting of sodium carbonate,

pot a$si erapDAIgapetassan bisasoasiaterdasiimdydpexide sPolassiLrRMYErati¢e, sodi um
hydroxi dgy |RRLATRYMEMEU R riliares thereof, in solvent selected from the group

| consisting of an ether, alcohol, nitrile and the like, and mixtures thereof, about

room temperature to about the reflux temperature, for about 2 hours or until
the reaction is complete:
COCH
RN

A
N" CF,4

MeO
10 © IX ;and

(4)  reacting the compound of formuila IX with a'compo'und of
formula X to yield the compbund of formula I1, with said reaction comprising
first converting the compound of formula 1X into its acid chloride, followed by
reacting said acid chloride with the compound of formula X in the presence of

15 abase in a solvent at about 10°C to about 80°C, for about 30 minutes to
about the c';omplletion of the reaction, followed by acidification to vield the

compound of formuila Ii:

Ci Cl \NJ;,'O‘

HaN / \N*==O' I P
— /HN

- cl X . oc Cl
AN
L

N‘ CF3

OMe

20. A compound of the formula:



and |ithium hydroxide and m xtures thereof, in solvent selected fromthe
group consisting of an ether, alcohol, nitrile and the |ike, and m xtures
t her eof u om tenperature to about the reflux t for about
2 hoursvgggﬁﬁkﬁﬁgpthe reaction is c | ete: COON aNCFggﬂﬁgﬁ%@gﬁFQ ; and (4)
reacting the conmpound of fornmula I X with a conpound of formula Xto yield
the conpound of formula Il, wthC&Me resgtion conprising first converting
t he conpound of fornmula I X into jilts i/d chloride, followed by reacting

- ormula X in the presence of 1s a
0C, for about 30 mnutes to about
the conpletion of the reaction, ~¢ gd by acidification to yield the
conmpound of forrmula Il: ci O + @ HNN=0" HIXCx OCC C NCF3 Ow 20.
A compound of the formula: WO 2006 28471 PCTI US20041029773 31 CO2Me CF3 O
NH MeO 21. A conpound of the fornmula: COOVMe N CF3 MeO 5

21. A compound of the formula;
“COOMe

X

/
N CF,

MeQ



