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Synt hesi s of Quinoline 5-Carboxam des Useful for the
Preparation of PDE IV Inhibitors Field of the

WO pwsoed4on Thi s application di scloses a novel PCDUSHS4/029773

to synthesize certain substituted quinoline
as hShOdI e.s era e |

n by ! NA L Ithﬁ
U. S. prOVPrrg?_aératmn%f@UEW 'Inh|b‘-ﬁb|6é No.
60/ 503, 1 ound of the

Invention PDE IV is present in all t he maj or
i nflammatory cells including eosinophils, neutrophils,
T-1 ynphocytes, ma L C hzﬁ s .and endot helial cells. Its

i nhi bition causes> ¢ Nof inflammtory cell
activati on and rel axes snooth nuscle cells in the

LraRbeppRtstidll ABaBugs 2 RovklifroBbleto Sfithesi A dtdih on of

IS present 1 n nmyocardi um causes an
substlmie@aumqhne tPetarboka@midesaseful disr phiaspbbdiestdiase IV (“PDE

v RROBE S haARTHGR e FR, hiondiont
appligation, a5 fHTd. ‘60%6?%&@6%%1@%&49' 2008 di ovascul ar
stinulation. Wth this well-known di stinction between

PDE i sozynes, the opportum ty for concom tant

antiinflammat i W t hout many of
the side effec ¢ goHﬁ&Qﬁ lIt]?éli‘.:inhi bitors is
apRPREdNtis pkbsentn Bmméﬂﬁjﬁllﬁﬁdmm@wﬁahcmwngﬂ i ne
a]rbox Fﬂgs %ﬁ PDE IV inhibitors. A co
eOS'fbf?FgElsog% rQRTHiSe | Y'WQQO?SHES’f@?ﬁﬁﬂpﬁagemﬂw%nqi@tbﬁll%@aﬂﬁ

Its lnhﬂlﬁ't(l:dﬁrpl s Cf“(’)se L{%ﬁ"ﬁ'}%ﬁ ﬁé‘ﬁ%ﬁ@@wgﬁgﬁ“a@@@ pa ent

rela)@dcannwihamu@olel csltd instbs tmopeecaels!sbrbnclayst Gagheethdrehand,

| d |
inhiofiG Tl b, RIS Pregent i maPSaRgn Cawse PR ncrensain
both &IQ@QZ‘):@ ahd, raﬂcﬁ@ﬂcar&l@%%on%éﬂh?%oﬁ%@le‘%ﬂ%qﬂlﬁé iRhibitors,

fornmula as well as its N-oxide
inhibits both PDE Il and PDE IV, resulting in both deswable anti-asthmatic

effects and undesirable cardiovascular stimulation. With this well-known

distinction between PDE isozymes, the opportunity for concomitant anti-
inflammation and bronchodilation without many of the side effects associated
with PDE inhibitors is apparent.

U.S. 5,804,588 discloses several quinoline 5-carboxamides as PDE |V
inhibitors. A compound disclosed therein has the formula I:

Cl l Sy
F
HN
OC/ Cl
AN
=
N CF3

OMe
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conpound of forrmula Il. M Billah et a, Bioorg. &

Medi ci nal Chem, (2002), 12, 1617-1619, describe a
wWEe@sesE7t 0 synt hesi ze the conpounds of fornmul BST/EIIH04/029773

II The synthesis which goes through the conpound of

The RiA oh e ettt e o, T b B oy R

whichisdiselosednd U.Be6usi©), 569, & Heabbe Qatentcridriorslly dRemeeala
of the palladi um catal yst is general Ici/ di ffi cult as is
e

progasiip sXitbpgse g Fomeand of e Il 2ad analpe i s al <o
drawmn to M Marull et aICIEur. J, g. Chem (2003),
1576-1 588, and F. Cottet NMarull e al, Eur. J.
O g. Chem (2003), 1559-1 568, rlespectively describing
the synthesis of certainyg I nones and
reconmendabl e routes ;z/trifl oronet hyl - substi tuted
qui nol i ne carboxyl i ©@Caci ds. Thtre remains a need for
new, econom cal nethads gf making PDE |V inhibitors
based on qui noline hyoxanj de structure. This
i nvention provides ocegs to prepare such qui nol i ne
compounds carrying 2 roret hyl groupat the
2-position and having, a substituent at the 8-position
of the quinoline noi& Sunmary of the Invention n
one enbodi nent, the presdht application discloses a

e N R e e B

1628h61§:'16§é3th%%b?h§édd190%nﬁulaal| Y lvell @6Gtsdside, the
heteroc]}/clyl - , aryl, and heteroaryl, sai'd process

fegmula lj. reactl ng a compound of forrrula V with
2 or wgﬁ,g@ﬁtog, B%ARY! & MbatMay bhbth. 2 R4 697-1619,

describe a process to synthesize the compounds of formulas | and Il. The

synthesis which goes through the compound of formula Il :
CO,H
X

=
N~ CF,

OMe
III

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

Attention is also drawn to M. Marull et al, Eur. J. Org. Chem, (2003),
1576-1588, and F. Cottet and M. Marull et al, Eur. J. Org. Chem, (2003),
1559-1568, respectively describing the synthesis of certain quinolinones and
recommendable routes to trifluoromethyl-substituted quinoline carboxylic
acids.

There remains a need for new, economical methods of making PDE IV
inhibitors based on quinoline carboxamide structure. This invention provides a

process to prepare such quinoline compounds carrying a trifluoromethyl group
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0 CFM OAOAwerein Ais defined above; Mis
-C(OOH, or a group chemcally convertible to -C(O OH;
wQ@2008/0388rect ed from the group consisting of hab@©mEs2004/029773
-NR R6 and -SR7; and ¥4, R5, R6, and R7 can be

- Or4,

. ' ’ ' ch .beipng i.nde dent | y.
at {7 23708t 8 PREGR b ERGt RE B3R e Whadfne
meiett.kyl , heteroaryl, cycloal kyl, and heterocyclyl,

wherei n each of said al kyl, aryl, aralkyl, heteroaryl,
cycl oal kyl , and heterocyclyl can be unsubstituted or
optional |y i ndepeSigninaryofiRé lhvéionv th 1- 4W

noi eti es, which can be thesanme or different, wherein W
i s dBIafe mbedigmantibegrespnicanmicatiomgiselosas ijyprocass of

Nblind 51 &%q-}é-l, tyls (2)

m%ﬁ(/‘lﬁ %%ébl{lr}%gcc%ﬁmoun Mofcﬁﬁdqé#urﬁg&wﬁ@%qg' conpound of
formula VIII: MOA (3) ¢ ~ ngO0 when Mis not
-C(O OH, the conpound of for 1l to a conpound of
formula I XX COOH O A (If Mi )OH to begin with,

| that case) and (4)
of formula I X with a conpound of
und of formula IV: O,

VITI and I X will beée same i
reacting the compoun
formula X to yield t

wherein A is selected from the group consisting of H, alkyl, cycloalkyl,
heterocyclyl, -CF3, aryl, and heteroaryl, said process comprising:

(1) reacting a compound of formula V with a compound of formula
VI to yield a compound of formula VII:

NH, NH
O-A vy O-A VI
wherein
A is defined above;
M is —~C(O)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
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
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- HNNX Ad' X CFo OA The term"chemcally
convertible" for the group Mrefers to noieties that

w@e@sobsami cal |y convertible to -C(O OH by syntPEr/U82004/029773

processes known to those skilled in the art. (This is

i ) -limti exanpl f
safE Ao B I bR R B Ry SR S
hali eyelmalkg/brllteﬁmbcyﬂyll adﬁ anBrhetefdaryl; |, -CN, -C(O OR,
-C(QNR R2 and - R 3 wherein Ris selected from
t helgr oufYEHHY 31% W@PU%‘ R{ formada, V1l tg Begqyppound of formula
viiheteroaryl, cycloal kyl,5 and heterocyclyl, and Rl, R2
and R3 can be the sane or different, with each being
i ndependently sel ected fr'{dm the group consisting of H,
al kyl, aryl, aral kyl, het I, cycl oal kyl, and
het erocycl yl, wherein ef the af ore- nentloned
al kyl, aryl, aral kyl, hi //Jarxl cycl oal kyl, and
het erocyclyl can be unsubgtitntedar; optionally
i ndependent|y substitute th 1-4 Wnoi eties, which
can be the sane or dlfferen , Vilherein Wis sel ected

from,the grou con |ng of hal o, cycl oal kyl,
het @i‘)ocygawe'%ﬁgy‘fv 'F%P‘O‘S@h" Nhe srMROUNg @)fermula
V”t@pa@gnﬁkQRQQﬁqgﬁhmgqx The inventive process to make
the conpound of fornula has several advantages such
as, for exanple, reduced Htion t enper at ur es,
economi ¢ starting materi als, \gher yield and purity.
Description of the Inve an enbodi ment, the
present invention discl@ a process for preparing a
conmpound of forrmula IV. &ye, and throughout
the specification, the fo,%pmnng terms, unless
ot herw se indicated, shall be ﬁndersTood to have the

(If Ig/lg:s rg(l%s)@-l E‘g%gblﬂ%i;{h s?éa;% I(f)ncsoean app?yeglngg P?e Elojnn%r(])uﬁgsd of

Formulas VI 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 IV:

cl Cl oy O
N
HoN / \N*“—'O' I .
— /HN
o X oc Ci

o vV
/

N~ CF

X

O-A

The term “chemically convertible” for the group M refers to 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, -I, -CN, -C(O)OR, -C(O)NR'R? and ~C(0)SR® wherein R is

selected from the group consisting of alkyl, aryl, aralkyl, heteroaryl, cycloalkyl,
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"Mammal " neans humans and ot her manmmal i an ani mal s.

"Al kyl" nmeans an aliphatic hydrocarbon group which may
wheoosvesarght or branched and conprisi ng about RCT/US2004/029773

about 20 carbon atonms in the chain. Preferred al kyl

, . h
an BB BOL U R car R R s AR E LR v ¢
be&@megenaems@bm fromtthe gediad BonSshnebeld, amyn%r;tl hat

nore | ower al kyl groups such as net hyl,

ar@ky'phrswpa%rqycmﬂadw gtesoeyahdar al kyl chai n.
whichBifeadH St ATBRNMSANBRAU B0 PIRHL ndret B Abiofikyl,

car bon at ons aln ralg
andrisetetomyclyToen berunsubstisted ot eptieddllylitdemamientipaubstitated

wiff 5 PRl Shniah %B%Eﬁé‘tﬁéwréfﬁéreﬁi,f%rémw sach
BAS) 4D LS SRS ) S .o

angyhgieroanyld Mogan baI—K.‘e(QbOI-htdqaas staded aailieo, - NH( aI kyl),

- NH(@Y“?](;{???"“"(‘KPK)%M%E‘% ?‘? Héa%xtgﬁfﬁa&gp%?ﬁcgq%gbﬁgqg]%everal

adgh ﬁta%sl suchugle f@ﬁé*ﬁfhpleefébdcedﬂeﬁéﬁmy tempt ﬂ)@f@ﬁf r@@,)’éoonomlc
n- butyl, t- but ylI -pentyl, heptyl, nonyl, decyl

Stﬁﬁ'ﬂ@r’%@iﬁéﬂﬁw hi Wi%laﬁﬁ‘\smﬁw and cycl opropyl net hyl .
“Al kenyl " rreans "’Hbsaériﬂ’tw bftlli‘é{ﬂﬂ i &on group

contai ning at | east orfe carpon=cat —doubl e bond and

whi ¢h amegmbedisterd) et preseiby innethiish @Bdloé@ﬁﬁrprété@ fapout
2 to about carbon atons V] the chain. Preferred
Preparing A COPRMEAdRARMBIBIY. 2 t o about carbon atoms in

t he schaddy alsk, @{ﬁhﬁaﬁﬁrﬁ@md S agéat%nt 91@!%98% terrps

carbon atonms 11 th Branc ans that one
untasseothemwdise dndigategr sbalbbs woderstood:tdithye ttenfpllowng

r , are attached to a linear al kenyl chain. "Lower
m ﬁ"ﬂ@é@l " means about 2 to about 6 carbon atons in the

chai"patibihtt ihdi@ePBotl ihghbngrarimarched. The term
"substituted al kenyl" neans that the al kenyl group may

be summautr@@larmh@mnaranﬁlmtbesmmmmhaem%m ch may
be t n
oo B HEROF el UbEREE braiReR BB BT P ot or
brdm?cblmd arhdkszbmpasbnlg a0l ébdut 20yeHtBon atdaxih #ecthain.
% gRﬁ imti n% exanpl es of suitabl e al kenyl
Prg [%-t | '(9"9&1@5 @PH@W? oﬁpgb%ﬁyput}gg@rtb@ﬁﬁtoms in the chain.
MctreBrefttd hikgr §oVbs JBRETH 8BYLit 1 to about 6 carbon atoms in the

chain. Branched means that one or more lower alkyl groups such as methyl,

)

ethyl or propyl, are attached to a linear alkyl 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, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)z, carboxy, ~C(O)O-alkyl and —
S(alkyl). Non-limiting examples of suitable alkyl groups include methyl, ethyl,
n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl, flucromethyl,
trifluoromethyl and cyclopropylmethyl.
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octenyl and decenyl. "Al kynyl" means an aliphatic
hydr ocar bon group containing at |east one
W@ a0080284car bon triple bond and which may be stPEl/gk1000029773
branched and conpri Si ng about 2 to about carbon atons
t, Pr eferr . a rou s have .about
ok keRypeReatt A AR roCh R B iSRG At Bne
cafdttitarbohUcibmebofd Ca@fdhﬁlﬁ‘icﬁtrﬁﬁyﬁbé @trtalyht oh BFahcHadeardhed

means that one or nore |ower alkyl groups such as
cormrlsmg aleuhyd taoabeitolfy carban @tems de thaichainaPrefagad alkenyl

o3 P S0uti o BT EheiERh ato B A Bt P dnher

préfesdisinadout\R o bbout 6 fd;@rtﬁ)fﬁzﬂ!bhﬁﬁm&ﬁe @hetrﬁ@ranahéd’ Mdans that
gr oups |nclude et hynyl, propyn 2- but yny

ongarHpPIsUIoyey @lkyh gpS sHah 2R RE ¥méc§thyl or mﬁ@yk @r%attached
o
to B%M*é% 'a[ ‘ngf' @éﬁy%wer@ | rﬁéégé ?B%eng@é pofi Q%Brﬂahy

e su one or re su
atdrastim Eheselmmn(whldln imaey bastraight br branchetdu€he tdren r‘rgjbstltuted

o RS ESED e 5 ok B e B BHBAST % v

subbfituBatd WARh AR b8 tABISAIMESr difefetilyath QlbstitiMATREY
atomfroman alkyl group that is defined above.

independently isetpctechrphetheagroup lephsisting o€ halbe ant wyle ne,

oy By RaAE aROR7 Shrs el gt HR) CRERpRSRUEbER

allesrsa gmmﬁﬁcluae@h@mupm@eﬁw ﬁhﬁlﬂén)ﬁ%@ﬁéthsl?_lbu@tzoéﬁyl n-
preferably about to about carbon atons he aryl
pegtenyh edany @’Eﬂcﬁﬁ?féﬁ%{l‘ |y substituted with one or nore

i £ 1 VP TR ah HBRBhydtb aBolol] chRfBMAGIR st one
caebmrpia&mndhpmﬁbd)mdbbad avhith grayugsstraighuoiebainehgd aialdd
roar ans an argmatic noc cli r
copiant) abot E I BB S hBOR A s 4t bR N e HBd kDY
gréué’@hé‘&é’%oum %‘5 8hakt ¥2 88%ih Roie |ﬁ”i‘l‘i’é’bhél'nn9nétn9&’é in
one or nore of the ring atons is an el enent

preftehmlytabaut 240 labout # @arkxaaiones mlthecm@em Braggeed oreans that
sul fur | one o, in conbinatio Pr rred h teroﬁa}fhed

ONEt PP 1l GEOURRY RS M %\t% OFFWpr are a
to ‘aNiieRir iyl ciein. DovRsdIymat ! rMe§rh’é’3§bdr)]l§t{Q fflaboutad8aon

atOms In the Chain which may be Staight or bran

y be straight or branched. Non-limiting examples
of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl, 3-
methylbutynyl, n-pentynyl, and decynyl. The term "substituted alkynyl" means
that the alkynyl group may be substituted by one or more substituents which
may be the same or different, each substituent being independently selected
from the group consisting 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-limiting
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



10

15

20

25

30

may be the same or different, and are as defined

herein. The prefix aza, oxa or thia before the
whedosozsaryl root nane neans that at | east a niPCDUS2004/029773

oxygen or sul fur atom respébtively, is present as a

sl GO P A HE PRI B DEh oA ko

sthrlélanyltgrbgpgmmél@@h@ﬁyl%Hd ﬁéibrﬂhi?iet eroaryls include
pyrazinyl, furanyl, thienyl, pyrimdinyl,

i sox'zl%tﬂrg)@ryl". @éﬁﬁﬁ FPATPMAtisaevsyclic onnagtieydlic ring system
corﬂ?h ﬁ'{@;’h thJf 144 Hﬁ( E\gﬁr%é p%/rgyer 35@/' é‘t}out%rtoaa%%w ho ring

azo pyraztn
atomus, nnmﬂnclmyolne m1mba14 afzﬂheyring atns‘ndﬂstz[rflelénﬁérﬂw’théﬁtﬁé(h

d b] t. | b | dol y
RN TRIGAATIPIGEHIP G BeRIopD O SeHub Sk Bpl n GumABRoRy
Préf@h@ﬂ%té?oar?l@'&fh%ﬁ bk 5 16 ?bﬁﬁ?@'rir{% Z’tgms The "heteroaryl"

hi enopyri mdyl, pyrrolopyri
can bemquitiomaily pupstitetedbhy anadmlnyd>re ",rlﬁgzsytsterazsubyiltuents" which

' . " Aral lal k
may i B ARE A RGeSt s NeritaThe pighl akhigre
or ﬂlf @ baforprthsiHetSo i 8661 hdrnd mésef Sat @ﬂle%%@b‘ﬁt'r&gen , Oxygen
nmprise a |lower al kyl group. Non-limting exanple

or §lalfuraa\ipm %tmeﬁwelg; isupesenas A enpatem. A mtrogare atampf a

noRSa BN B! S Bl BB Rob NG PSR REFL Y
limdinguexampleisi aflsumtbblealhétwoamld |mlud:ie PYEARAS pPFLifiyD Uﬁﬂa‘y‘\&/l

iR/ TRSHR PR AP W g 401k OsGreldn iz PATEZPY.
| t LinIazony
furray Z‘?ﬁ@“‘é@?&%’z‘“yﬁﬁ’aﬁ" LR pyraify pidafy
qumeaahmd mlmhhamzmm,tlnudm[d) 2 -agpyridiniyi, amajazo 2, n@thazgltyda,m
t t er

verfgiien 83N 2alboln disminicprahl oL eriaraypiny.
TR S A A AR A L b
imiggrepyridhgseqyineling ub%mzqazemoblyl wh2chtriemjnybebartretriaray!

erent, and are as defined8 above. Non-limting
anm%%"p')'fées of suitable nonocyclic cycloal kyls include

cycl/&rwllqubr “arylaligpantsihs an yeyiahiepy froupyiel Ve thd agngnd
alleE@ i ke. Non-limting exanples of suitable

6i 35 PIeVious)y ﬁsgwtg% Prﬁfﬁr(ﬁﬂiearﬁ“ﬁ/é“cﬁ@mﬁrlsﬁ érlowenglkyl
group. Non-limiting examples of suitable aralkyl groups include benzyl, 2-
phenethyl and naphthalenylmethyl. The bond to the parent moiety is through
the alkyl.

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

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to 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
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adamantyl and the |ike. "Hal o" neans fluoro, chloro,
brono, or iodo groups. Preferred are fluoro, chloro or

W(brztmmzsmnd nore preferred are fluoro and chl oP@I/US2004/029773
"Hal ogen” neans fluorine, chlorine, bromne, or

el MR GBI RS of pyFELIE Froriiehdle AidAkvRr s
cy@f@r@pyl”@?@o;ﬁ@fﬂ?p @gaoabﬁwscmnépﬁylaid@fthel kel RRhARKENGY

rou i ned above. Ri ng system substituent

xagai3s 87 SUbSklP ey o asiRal ol Nalder bAgealn sTboryl,
ad%?ﬂaﬁtgp‘?ﬁ% Ré’]g system whi ch, for exanple, replaces

ydrogen on the ring system Ring system

subSHalorembansﬂu?hg dHétﬁ'fcﬁ brm@hwordodd graaipss, Pe@@heaea]\cr@g
i nd ndent | se ecte romthe gr conS| stl ng o
f %rwﬁﬁ%q 9r A, @nsLmore PERTaIrey fre gy P1andehloro.

ﬁg? L%éaﬁmen ?ﬁé’ﬂu@ar'rﬁgég/c’hlﬂ*r{yoxya ?F Hgixrl\(%xl;r’eferred e

fluariplepghloriae @nkidbrpminey| | aroyl halo nitro, cyano,

S 3 ST b°”ﬁ£<ivg Y S alipteimpne or more
hydesGEP atorhs éhftﬁé‘blkyl ﬁ:J ﬂ@ﬁlédédbeé( halcﬁ% LpWdfinedlabove.

heteroaryl sul finyl, kyl t hi o,
het eFdag WﬁﬁﬂbSUQﬁt&mWV gans awew@twralatwhad@ an aromatic

or i Aldie.rff SR Rk (@D Toblocre a avaliggley v
hytﬁ@;en owhl&e eihg systoml. Ringegystem tshbslﬂaﬁﬁts%ayl Ibfaftﬁé &aine or
o %rr%‘ dpggendent ly selected fromthe gr

ﬁnﬂalS@&ﬂctedafrw thg@aowf apwstmg of

o 58, LB S S B0
allaylhamhrwryt dnehrroaralkenyhelnwromy yydrdweatkybalikdx, aoyloxy,
orlR S AT, LB, SR SBSRIlSHER I a T
R TR
ha’i@ltoaﬂd@yl&mél Alpylpuifiegnardsuitbmy meiamarydsslanulg atkgtihio,
argmg ﬁ% g&{)zar?{tw laFaIl%Xfﬁ' ert«'ar%%raslk/ﬁ ‘laomc%/((): y?' rgl%loak?kenyl
heterocyclyl, heterocyclenyl, Y1Y2N-, Y Y2N-alkyl-, Y1Y2NC(O)- and
Y+1Y2NSOo-, 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
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, heteroaryl, heterocyclyl or heterocyclenyl ring.
Non-limiting examples include:

)

ha 55
“‘?SJ and the like.
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atons, preferably about 5 to about 10 ring atons, in

whi ch one or nore of the atons in the ring systemis
wa@eooshzssent ot her than carbon, for exanpl e nitPCgE2004/029773

oxygen or sul fur, alone or 9n conbination. There are

' fur_atons present in the
i g BEEITE SR8 Qe kY ket & TRt B ksl ok
mdrmcgblitior Butticygli@tingsystEhecamnpfismngadsout 848 about M fing
before_the heterocyclyl root nanme neans that at |east
atoms,; prefyahly %@ﬁéﬁoo’v}bwaﬂﬂmmgﬁt@m&,é@w@ i o gr ingre of the
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the parent moiety is through a non-aromatic carbon atom.

"Cycloalkylaryl" 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
arylcycloalkyl group, except that the bond to the parent moiety is through an
aromatic carbon atom.

"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

consists of about 5 to about 6 ring atoms. The prefix aza, oxa or thia before
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cycloal kyl portion. Preferred heteroaryl cycloal kyls

are those wherein the heteroaryl thereof consists of
Wab®sn2&7t 0 about 6 ring atoms and the cycl oal Rg1/US2004/029773

consi sts of about 5 to abou¢ 6 ring atons. The prefix
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The bond to the parent noiety is through
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er oary

"Het er oaral kyl " means a hét - groupin
pareﬂhmetvnsathf@ugh@@rqmmﬂd cathgr atane as previously

o SRR Theas 8 B SRaRy EcSus TPiche taioep
and grkguam aswpiewtamyaesmbr@at Pydferréd Hets@dBralkb )dhiyh aand,

gui nolin-3-ylmethyl. The bond to the parent rmletyls‘
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aﬁw‘&%@h Ay I”S&'d"é‘k 1 QMR Incgleph Alky l@/@%pr@msly
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cl oal ky nﬁ - group 1 n wh
su1tab e hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.

"Acyl” 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-
methylpropanoyl, butanoyl and cyclohexanoyi.

"Aroyl" means an aryl-C(O)- group in which the aryl group is as
previously described. The bond to the parent moiety is through the carbonyl.
Non-limiting examples of suitable groups include benzoyl and 1- and 2-

naphthoyl.
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various groups are as previously described. The bond

to the parent noiety is through the carbonyl.
woe@soessed acyls contain a | ower al kyl. Non-IiPeT/U82904/029773

exanpl es of suitable acyl dtoups include fornyl,

oy ISR Ao s he BN B Rk T e AT fpary
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pbond to the parent noiety is through the carbon

inciysle. nlp@ﬁli"tthaném(rrgl dvlegrbanyl: ABe @O@Hdgﬁbeupﬁcenjar@olety is
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group in which the ary g}( IS as previo
phef@yransbaaphbaxy.i The lpcwgd @ﬁmaargnbmowyuamr@u@h friecather
oxyéqups i ncl ude phenoxy and naphthoxy. The bond to the
)garent noi ety is through the ether oxygen.

Ar HAriaikylmxy” rmams&raaraﬂ(yabc}gro@ (ljrg mmmbtwg aikghgrolps is

escrj be
as Risvivdsty Hrsitisna Nsmeuhiono sxpmates ok puitatye argdpsigoups
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bond to"th arent nolrety Is throug er oyge
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,h he nit | aced
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atoms on the nitrogen is replaced an aryl group as
abeMs.i ned

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

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples
of suitable alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.

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

"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting
example of a suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond
to the parent moiety is through the carbonyl.

"Alkylsulfonyl" means an alkyl-S(O,)- group. Preferred groups are
those in which the alkyl group is lower alkyl. The bond to the parent moiety is

through the sulfonyl.
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above. "Al koxycarbonyl" nmeans an al kyl -O CO group.
Non-limting exanpl es of suitable al koxycarbonyl

w@e@spss4rncl ude net hoxycarbonyl and et hoxycar bRemyUS20041629773

bond to the parent noiety i18 through the carbonyl.
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molecule is H-20.

The wavy line vV as a bond generally indicates a mixture of, or
either of, the possible isomers, e.g., containing (R)- and (S)- stereochemistry.

For example,

OH OH “OH
(\/rﬂ means containing both O/ and O
N N N
H H

H

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



certain instances the solvate will be capabl e of

i solation, for exanple when one or nore sol vent
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the crystalline solid. "Soll¥ate" enconpasses both
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sati sf S one enbodi nent e present
nerdif . frshon 18 Brte B tudipBRE sl r pdsdp salswifGe
10 valegegpound of fornmula IV. The inventive process is

schemat i cal Ig/ described in Schenme 1 bel ow. M CFa
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:

z AN
=
NH, Step 1 NH Step 2 N CF3
O-A vV O-A VI O-A VIl
COOH Cl + O
Y
HN 7
Step3 OC/ ol
Step 4
P AN
v
S
N CF3
O-A
15 Scheme 1

wherein A, M, and Z are defined above.

The synthesis of the compound of the formula Xi:
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VI NH Step 2 Step NHN OAV OGAVII COOHH- Step 3
OA Step 41X 1V OA Schene 1 wherein AA M and Z are
waledosnzsd7above. The synthesis of the conpound BET/UR04/029773

formula Xl :14 X F XI by cyd#izing a triflated am ne

has been descri bed by Ak cl osser e al, Tetrahedron
Letters, (1997), 38, and by H Keller e a/,
Tetrahedron, (1996) N 4644. The vari ous

reaction steps outlined i nNhe ¢rwentive processes of
this application may addkti onal l'y optionally contain

. i bl I h
by BUiefionm Eaed eniie nas deen dsrcr Bed By SAuSsearatiabn
Te@@ﬁwrbhqré%tew r(1 9@?) \eer BOYS- S%tzﬁpénérb? Hj%éllrer Redyin

detail in anples section, the follow ng
Tefsﬁlﬁﬁﬁéronz@§9ﬁhé_dé6&7-l4§448tep N step 1 a corrpound of

yi ot Jatlo BeeaBBre s hiaSo T TeriieaBinpRraenss of hd
applRativh and{ amuomlycwfr@faqy @bhtelﬁbaeloamh&e Riitable BWeRts
ared prior to in situ during, the reaction of

to é@@ te the, r%%?’ﬂpnl w&lleéhemef@k@we@geﬂwr&or@@@m@ cenditions
for&rﬁil’é U#I&Js\@tgglé ate ﬁe@cnﬁjﬁé& e&i8n 4 ﬁ'fehﬁ%%hwes s&oRC N
I ch may pr epar ed,

following summarizes the details.
Step 1:

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

formula V to yield a compound of formula Vil. The compound of formula VI
may be commercially available, or it may be prepared prior to, or in situ
during, the reaction of step 1. In an illustrative example, the compound of
formula VI is 1,1,1-triffuoro-4-ethoxybut-3-en-2one, which may be prepared,
for example, by reacting trifluoroacetic anhydride and ethyl vinyl ether. 1,1,1-
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.
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 of the solvent, to yield the compound of formula VII. Non-
limiting examples of suitable solvents include alcohol, hydrocarbon, ether,
ketone, ester and mixtures thereof. Non-limiting examples of hydrocarbon
solvents include pentane, hexane, heptane, benzene, xylene, toluene, and the
like, and mixtures thereof. Non-limiting examples of alcohol solvents include
methanol, ethanol, propanol, butanol, 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
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
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for exanple, by reacting trifluoroacetic anhydride and
ethyl vinyl ether. 1,1, 1-

w{aeios0eearo- 4- et hoxybut - 3- en- 2one may be react eBCIS1904/029773

the amne of formula V as flﬁ)llows The amne is
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duration of about 30 mnutes to until the reaction is
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fornul,a VI can ner al Iy from about 0 nol ar
-OPQ)PRzand whsaramda hdrR caei asdlefines abave.r espect

to the conpound of forrru a V, preferably from about

0.8 nol ar equivalents to \an\u}tQS .2 mol ar equival ents,

and nmore preferably from aboutf 1 nol ar equivalents to
about 1.2 nolar equival ent sol vent nmay be used
general ly in about 1-20 vol ume éduival ents with
respect to the conpound of fBrnula V, preferably in

anale JienelioEBsE Rk YR Mool BO MR BEPEl oty

VII may be isolated by procedures vveII known to those
skilled in the art. The ¢ npound of forrmula VI may be

prepared by an alter natéb‘ too froma conpound

of formula V. Thus, gthe cong n of formula VI in step
1 can be substitut ed i t ANt he” coMpound of fornmula A
bel ow wherein X is sel romthe group consisting
of d, -NRR2, -OP(OC |, OR3 and -CP(O(OR ) ,
and wherein R1, R2, R3 andRB are as defined above. A

Thirsedlg ?@Wo%%ﬁ%% GaA ¥ §oflzAd BnGa e dions

fornmula
described below in Step 2 to yield the compound of formula VIII.

Step 2:

The compound of formula VIl can be cyclized to form a compound of
formula VIII, 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 solvents include ether, hydrocarbon, nitrile, ester, chlorinated
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
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A-O N HN- B The conmpound of fornula B can be cyclized
under the conditions described belowin Step 2 to

wQ r@ba284ne conmpound of formula VIII. Step 2: TPEI/US2004/029773
compound of formula VII canébe cyclized to forma
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mlxiyt& anathereastion mirkse isiallgxdd f@ dvacthbetd hdesscriineed by
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abewtH Rimaelar sqéivalents with respace ip theacompounch gf fmgmnreow

Pre it SORTAOR B HicTar oy i BB e TelsPaRg o e
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
dehydrating agent, followed by the addition of the compound of formula V, to

yield the compound of formula VIII:

o)
M RZ. e IN M
N CF3
H \Y/| AN
; . D
NH2 N CF3
A-O A-O
v Vil

Step 3:
To a mixture of the compound of formula VIII, wherein M is C(O)OH, in

a suitable solvent at room temperature, is added an agueous solution of a
suitable base. (If M is Br, Cl, I, CN, C(O)NR'R?, or C(O)SR?, (and not
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reflux tenperature, nore preferably at about the

reflux tenperature. n a preferred enbodi nent, the
waeeovpoesadh of fornula VI is added to the reactiPeCI/US2004/029773

m xture and the reaction mixture is refluxed for

d b
-OBE i ol T RArh 422 B PESSRELER B
conodurichof fwmm’fp()byld'\eﬁﬁo(ﬁ@fdmﬂlér foMthoB&%killean Bfe HaESr in
fromat |east about ar equivalents with respect

the @lfermriives HsoEraPerNd @f Fﬁmwla/Mlll whees bt it gun@tlon@la@'oup
I d om
CO@%ﬁt“'e@ “OIRIRH FRMAC KGO RmARUREREPL IS, SO R
C(Q)SRY ican ﬂsstemscdmmnmdztormg cbmpwn‘dloi%#naﬁlil fé{,qll |vﬂw&g Nl
now can e
~C(ETHR Bl lehlep BersRan enidhap bt compauanan peTRacied as
f t
cosgAetcanvel N G ks L MTs oty Ul el
alcgholnaitrile @indt the dikef andixtongsoiinedealt Nan-limitmg\éxdmples of

B85 AP e e FRBYEED o e

diglgtrid, @lpldethb aige; artd fnl)MJrés ﬂeredﬂ aNon @Nitmg(@aﬁ%lg@ of ﬂft\’lle

C( O SR3, and not 17 , the conpound formu
solvgnt$ "E%H\dﬁt REQPigHtriie @r@tﬂle @rtdwtéeddsﬁpammmmmrés;thaueaf

BB L] RSB B S

|sopropanal tnddhé tika| argt mixtucssrtherdafb P@efbrre@(s@)\%rh@ UGS |
or C(O SR 3, can

f le, Br, O, , O NR R2,
ether TSR, wGHe BrTERHS THEe. NoMIRNRS eramplems suiablsdases
mcl%é%odgrﬁ)k%ok?ﬁétégidtég G LEERESs0 d;ﬂﬂﬁ\ 6I8§Irll)oil"\g?é
conpound may cte as descri be
potaggiumi bitanbegatex sopiues hyiraxide;, @btazsswh \h@'dt(ﬁ(lde'] cnad#hium

nyafden RIS soflih iy B RelSesi B O
hydrdMidislCendr e likee Bhd PHHre S®AdIEbT. ebi@Erréd BEMS IncliliCEdilm

hyd(rechqgé and lithium hydroxide. The reaction mixture is stirred at a
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,
ammonium chloride, trifluoroacetic acid (TFAA), H,SO4, HCI, H3P Oy, citric
acid, mesyl chloride, paratoluenesulfonic acid, paratoluenesulfonic acid
pyridinium salt, an alkyl sulfonic acid, and the like, or mixtures thereof, to yield
the compound of formula IX. Preferred acid is HCI. The base can be used
generally from at least about 0.2 molar equivalents with respect to the
compound of formula VI, 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,
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di gl yne, and the like, and m xtures thereof.
Non-limting exanples of nitrile solvents include

w@e@piozsartril e, acetonitrile, and the |i ke, anBPCT/US2004/029773

m xtures thereof. Non-limti8ng exanpl es of al cohol

prefABKTPRE 2 BrgH T PSS Ban Bt PO e3P D8R flng 2

exampl@bltd%uﬁtablérsowdn‘wmdé@é@oﬁméeﬁ@ﬂhymﬂ'éﬁhlonde
Non-1im t| n | es of suitabl e bases include sodium

propigiHitsigmdoMF, a -oitirelitipeha (MR o dHimapddhe Hisaare,
i RAASSIAT BATERASanfe, 1R b RE o o

abodtydonxiethmerptnlrass@ abomtl*thérreﬂm eemﬂ)enaltwrenpgefgra:bky ﬁem and
t o m xtures t err a

about )" 165 2B 16y POSE ISTSIRBN TR %ﬁ%f@ Sdodboutra’ C

for aﬁﬁﬁé%ﬁ@a?‘f?ﬂrﬂ bBoliS3G Hiftied t8hbdut Grﬁ%‘ﬁﬁ é%r%@? ion9

from abo roomte eraturetoa
aboutetpeiruitas ¢ apm@f%ha@ﬂsy nfare mprefecahly mmwtaﬂbmr t he

| bl t t
- ereiRr S B e oBale ™ Mt raRi v leting:
sepdrathy bespdred a8 tRisefised, Toref@hpld, ANtHSEXARIPIEES detiic)
W th an organic or inorganic acid such as, for

and aauigble basmeis mmegunfaaslétabéﬁrﬁ@memr@trﬁhwﬂr@e regfoni um

tomaflire 5 spblt 0085 TAREECY RS brei e rddciGhis Ebpicte

Nonammtlng mafatpdﬁsmrmﬂgbfeosﬂcerﬁtsn?blwe nitrileis| hyd;r@lctarboaxe
on| C acl and the | or mxtu
Ch'OE"ﬂ% nyJr b?'a@ PPifes cathgtARd ﬁ?e st AR AniKBares thereo.

Exar‘ﬁb?écseéfr s‘?ﬁvé}ﬁé ﬂwdhﬁie"get%ﬂ_ilﬂ‘ﬂﬁbﬁl%% &k Pﬁlo\"iﬁ@ mpl%ﬁ'f&ﬁﬁtﬁlel y

fromat |east about ar edui valents respeéct
DMF,dNMRe Tt-tﬁ‘rmdrthe dJkefandmﬂ)etUYsﬂsl theremfeRrefavied sdlvérdast

w5 o P LT e A
basé@nﬁ@mdiédsdlfurﬁq’fyﬂhhé éc?&humqmeﬁfo&wé pb[hs’f!suﬁH'rhéﬂHbﬁlde

solvent is mxéd with an acid chloride such as, for
sodideegibenaisoppiassiusx aasponaks, sodien hedpdes sodiny SOCI t o

ical R 585N SN WL Hoice.

Ilthlmhlywcﬁmh anldahe dike, Midpiix0rdy theeeofDreferred bases mclude
yl -pyrrolidi none (NWP), THF, and the |ik
SOd'HFk*ﬂxﬁr&e ﬁﬁéw&)rne’ffp%%r%awa@émmqmq Sodity hydroxide,

potaSERTh hiraXide dHPlithRin? RY TR nfork preferably lithium hydroxide.

To the resulting mixture is added the above-described solution or mixture
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
in at least about 1.0 molar equivalents with respect to the compound of
formula IX, 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
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about roomtenperature to about the reflux
tenperature, preferably fromabout 30 C to about 60 C,

worenos/opsdef er ably from about 40 C to about 45 (PEDUSH04/029773

time rangi ng from about 301fri nutes to about 6 hours,

scoR bR LR Ve 13, AT B oMl o

abcmnpﬁ@nﬁréférrégram i@ pXCl.commerci al ly avai l abI e or
separatel prepared as described, for exanple, in the
%@& P Vahigug sieps idhe r@@@@rvasc@awe@adewb@d

t

e B S ST ARy ST i,
exammp_ ) ?treﬂohﬂecl fysntalhia“tg)neselgah%xtn{liqcltlﬁm ﬂfstﬁﬂﬁldi’ﬂ' vents

e nitriles ro,c orj nate
prefpiptis Biamationansited Kechel Kaavnie thosSklied in theurbs
T“éngﬁ"%‘esn'é%ﬁ@ ?%yf’édpéﬁ*g’.éﬁ%.‘*??'f Flot §RrBAR) EohidiioRal
methmdslw@bknmmcd torthaserskilledhiartbefart serobfas, lf@tbmhplenthirh kayer

it t th f m:t
cnrifEtaitabhl SURRIG Betind et s Snschil agabsige

eleseftdl BnEBisioRhd the M. assi um met hoxi de, sodi um
carbonate, potassium carbonate, sodium hydride, sodium

bi CHiisHiging p@nlag@ngrﬁmwa%am%proy@@dumqﬁg@rrf@iuaber
iluRRhA YRS B TRENTGN. The RLARORX WX i8n HAd,bES ithe

ures ereo erre ases |n
bem\g deth, arsbhi bemgmétbnxﬁ&arbmyl&asmexmrnmatdwhbd@veﬁ ¢thvmm

A v R R o R v
puer%‘ééJBﬁI 'aﬁﬂoalq&emnﬁéiﬁ/eem%‘f@ J@@;ﬁ {l I@l e grﬁ’édﬁééll?)n%r variations

m xture cont ai ni ng the aci ori conpound
and alteratians 10 thﬁweseat:dlsolnsmeubotreta matdniahs, shethodd ahdr
ut es, or unt aCtlgnlS comp lete t

real il BoRqoRS ST hE herChesd b TRadB aticher FaRAfans drt

altaP&tid iy aRdinfdndRlaas theCwitRinaRe WhirR @ng: scBBSde kR phestht
about C to about 60CC and nore preferably at about 20 C

invenfidibout 40C. The conpound of formula X can be used
generally in at |east about .0 nolar equivalents with
respect to the conmpound of for mula | X, preferably at
| east about 5 nmol ar eEMA]\nPEESS and nore preferably
from about .8 to about 2 nol ar equi val ents.
pr ddniess @F%W&ﬁrﬁétﬁ% kw fqltswag abbwat@nsmvsttbg swed

meQFn'n@b ih 8 EQ8mPles below:
Hz= Hertz
MHz= Megaheriz
mL= milliliter
NMR= nuclear magnetic resonance spectroscopy
DME= dimethyl ether
DMSO= dimethylsulfoxide
EDCI= 1-(3-Diemthylaminopropyl)-3-ethylcarbodiimide hydrochloride
EtOAc= ethyl acetate
THF= tetrahydrofuran
The compounds in the following examples reflect the compounds in the

various formulas where A is methyl and M is methoxycarbonyl.
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the reaction mxture with a suitable acid sel ected
fromthe group consisting of 19 acetic acid, HCl, H'S

wapasoisa7l i ke and m xtures thereof, at about -PCX/US2004/029773

about 40 C. Preferred acid20s HCl. The products of the
DS | [ qascri bed herein

technl quesoggmlg as, mel e, |ddcr|wet| ep

recrystall|zation, extractijon dlst?llatlon

precipitg : subl |t?rat| on and t e N Pe Il known to
t hose sk g in the artt. The pro S rmy| be anal yzed
and/ or chegke f_lor purity by conventf ong t hods wel |

known to those skilled"H the art uch as, for
exanpl e, t®Me \yayer chromatography OMWH/IIHPLC, nel ting
poi nt, mass spectral analysis, elenental analysis and
Prenam@ticm Qéme'lﬁ*rwrtedmmwmg’lhonl imting EXAMPLES are
vided in Q roto f r ust e t resent. .
D8 R dntoh AL slieriToe LR LB Rect Piine
(1 sotmLp@/a@%tdaseb anténM betiufien @Sﬁtﬁf%)‘@é’dé?i@%ﬁhydﬂdé@% g)in

formul as; however, it wll be apparent to those

250 g1ki of GH2¢h Wareadded at{iC.shlier stirdeg @it rpemdamperatgre for 30
mlndtéé,%ﬁérs%ﬁ*)\é% W g&?r%a ﬁf@ YoRhe. &9y (!) Fﬁhte%%é(rg wdtednY
respect. ny noditications, varl a i ons "an

sepa&bte@tand ﬂTBaquedusdamreﬁamtaxwa@tebl ejairewith @00 mb CH2C|2
mat er.i al s, net hods and reaction co Sltlons,

The groanic faygrs were camkings mashgdvitsHz e?ﬂda@r'%QV%'d\dgsm
Rew@vb%ﬁédu@é\% tﬁéﬁgb% W@r@dboe%ev‘@g& ',\/1;1 HtheuseL4 'e¥ho§<99ut-

scope of the present |nvention ES Unl ess
3-ene2Hoaew(292 g), athiah wasiesédlin t nextasidp aithaut fumthehave t he

i ted meanings in the Exanples below Hz= Hertz MHz=
puri W@ggﬂert z mt=mlliliter NMR= nucl ear nmagnetic

gfﬁngmrfzgﬁ@ggw dgs%rgegy PVE2 € Bt OHz, 8HYeL 1PNEO=7.0 Hz,
2H), 5.86 (d, J=12.4 Hz, 1H), 7.92 (d, J=12.4 Hz, 1H). 5
Preparation of the compound of formula VIi:

To a solution of methyl-3-amino-4-methoxybenzoate (a compound of
formula 11, available from Indofine Chemical Company, Inc., Somerset, New
Jersey), (315 g, 1.74 mol) in 1 L MeOH, the crude enone VI (350 g, ~2.09
mol) was added. The reaction was stirred at room temperature for 30
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, CDCl3) & 3.94 (s, 3H), 4.04 (s, 3H), 5.74 (d, J=8.0
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 VIlI:

Cyclization when Z= ethoxy:
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EDCl = 1- (3-Di ent hyl am nopropyl ) - 3-et hyl car bodi i m de
hydr ochl ori de Et OAc= et hyl acetate THF=

W@ edosabsadr of ur an The conpounds in the foll ow NBCT/US2004/029773

exanpl es reflect the conpodhds in the various fornulas
where Ais nethyl and Mis crret hoxycar bonyl . 20 Exanpl e
. Preparation of th%ﬁ%]o O%éOf formula VI : COOWe o
COOWe Et Clﬁ‘)@)‘—e Fs VB PPé’parann of the

s¥ ) To a oI ution of | vinyl ether
500|m —etléﬁﬂ-sk py ne](180 nL) was
utlonP@fCIstrlquor,j] aphydri de

(438 g) |n0%,§OV[TL of CH Cl was added,at O C. After
stirring at roomtenperature for O mnuY%s t he
solution was poured into 200 nL of H. The |ayers were
separ ated and the aqueous | ayer was extracted again

e aco!ytionc ragthyl Frreetthopsra-( E)af’ytarrf&lomneﬂwb&tnx@eﬂ

ool A e Y TR0, S g B

CHaoralratzsoBﬁe POQ9228P mLW3i @h]mmaslaaded nThbesommdn Wa€khen
purification., H NVR (400 MHz, CDCI

th h
neated 35 (qfuxo Aot haugs:  hapinaenane i S 0545 TS
addéa Aftdrzreflukia f&?‘%motﬂe?zfz(fg)urg,‘tglgsélv t é§!FQe oved. The
Breparation of The compodnd oF Formura vor cFsVs
resisbienwatheof dissalngd irs5k f ﬁbemmmmmm The resulting

solFiF 8 Poliney Bl e hhiion Rer et oalharSey Lad, ey
stlrﬁng form thiduled at-rddrtbmbBeatarddige %Qﬁl%ewéﬂe éé’éﬁ'a%d 2.09

was added. The reaction was stirred room
Rettn@r@bc?féha iselvest fram Hhenergesic IAB’erefD"@W@d |bmg.1tatl@g @edr 1

Meb‘?—%avé {h% aé’énle% %ﬁpéu*é ?/rll?qng{ﬁ?/l &Hoxy-a-etrnﬂuoromethyl-5-
quinolinecarboxylate, (420 g, 59% yield). '"H NMR (400 MHz, CDCl3) 5 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,
J=8.4 Hz, 1H), 9.74 (d, J=8.8 Hz, 1H).

3C 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

1

reactions conducted in various solvents using substantially the same

procedure as described in step 2.

Table |

Solvent Yield

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

THF, reflux 22%

Toluene, reflux 60%

Heptane, reflux 41%

isopropyl acetate, reflux 22%
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nmet hyl 4- nmet hoxy- 3-

W@ poEp2847t ri f | uor onet hyl - 3- oxo- 1- but enyl ] am noBCT/US2004/029773
benzoate, (500 g, 95%yield as a yellow solid. H NWR
(400 MHz, CDCl ) d 3.94 (s, 3H), 4.04 (s, 3H, 5.74
(d, J=8.0 Hz, 1H), 7.00 (d, J=8.8 Hz, 1H), 7.79 (dd,

CydizaBoR ,WfﬁarDZHZNHleT he Zy(ﬂl_éa(ldﬁl caﬂ FHsSBbe &ffectdn b}lhba‘ung
792§d, J=2. 1 (br, 1H). Exanple

ampesp fh@namlcéﬁs MeZ bﬁ)ﬂmthﬁ presenge &f aldahydratmg agent

L ERLT S G g i Pl

5 sho4vmmt'ﬁ@b<l¢23 {[(E)-4-trifluoromnethyl-3-o0xo-1-

but enyl j am no} benzoate (the ester of formula VII, 760
g, 2. CgtaMlnGLCHCNa 50 C, POCI (@88mal . 3.0
nol ) fded. TheR Orcpyas then heated to reflux

gy

61 . 25 mol )

S 7 hours. Themp theyenone (i)
0. After ref-l—ugqlz—ndgm—%vr anot her e

( dl"';soq”fﬂed in
5L ofweBt OAc and 700 ml _ of The resul tiMeCsol uti on was

poured into a solution of (1200 g) in 6 L of H2 .

After stirring for 20 nilaBleL at room tenperature, the
layers were separated Rempval of the solvent fromthe

organi c | ayd® fol lowed by dgitating in 2YiEldeOH gave
t heRde2 s @trilromapbedyV | 1, |net hyl 80%

8- nRt=nRxdy6-2richiofophengmet hyI -5- qui nol i nezawpoxyl at e,
(42QR g 58%imeeiyibhenyl NVR (400 MHz, CDCl 389, 4. 01 (s,
dH) 'R4‘ 2.@ dléhlo%ﬂhenﬁ 15 (d ‘JI:IB. 4 !—IZ, H) Zz%. 9U (d,

a N o A ra (] b | O 0O
=88 Hzs H 46, =o. 4 iz, If) 9 FHo/ (U, J=0.0
M) R ’tPH,huﬂr,lmn TR \’,, E e T8% or

10 LUU IVIIL, \W. W, | JL. JU, JU. I I,

107 58, 17. 72, 117 8, 121.82 7, 135. 08,
Ex le, 3. P t ompound((()]?formu a(?
COzMe COOH’
“ .
—
N
OMe Vl” OMe

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 H,O

15 was added. After stirring 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 organic layer was dried over MgSO4. Removal of
solvent gave the desired acid 1X, 8-methoxy-2-trifluoromethyl-5-
quinolinecarboxylic acid, (560 g, 98% yield).

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:
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Table lists unoptim zed yields for the conpound of
formula VIl fromreacti ons conducted in vari ous

W@ 008028431 usi ng substantially the sane proceduP@r/as2004/029773

described in step 2. Tabl e2%ol vent Yield Chl orobenzene
46% DVE, reflaix 42-52% Acetonitrile, reflux 58-65%
THE, refl ux=K2% Tol yspguic Lkl 60% Hept ghe, reflux

41% i sopr y—ate ta't—e-—r‘gﬁ@ux—zm \zation when
Z= NHR The oycli zati §§2E3% al so be ef t@sd by

treating amnes wth enamdes (VI, Z = RNH) in the
presence of a dehydrating agent such asXPCI:I , as

Shoé“%%ﬁ;l gv#f?gﬁ]aléll gntl %g !ex%s%g(?obhl S cI [ z?ééeonn

per@kﬁd@"ﬁ?f? l31® %%Qn 333‘1 %c@to‘ﬁut?ﬂ'eﬁhgth'anol was heat

6-tribronophenyl 6-trichloroph eny?d?%:é/s

40°f@ and ad- Sﬂllﬁ‘étdﬂﬁﬂobeAﬁeB%Cmng tg repritetmiperatpte eglid 229
am&o-?%}%{wlﬁbgﬁ%@@fﬁ%%? m%tlglpg\r/é%fabpe fr8Fn ,I\Itgirlcﬁ %Wemlcal
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 chilled
aqueous sodium sulfite solution (10.4 g Na;SO3, 1.4 eq). The resulting slurry
was filtered and washed with water. The wet phthalate salt of the N-oxide
was reslurried in 20 mL water and free based with aqueous K,COs. 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-
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 (9.5 g,
98% purity, 85% yield).

'H NMR (400 MHz, DMSO) § 6.62 (s, 2H), 8.25 (s, 2H).

Example 5. Preparation of the Compound of Formula ll:

Cla i
COOH 1. SOCl, D
Cl =
HN
> 2 HZN@W o’ c
s

N CF3 oy A

3. LiOH P

OMe
1

Preparation of the acid chloride of the compound of formula IX:

The acid (X, 20 g, 74 mmol) was slurried in 100 mL dry acetonitrile.

Thionyl chloride (9.2 g, 1.05 eq) was added at 40-45°C in one portion. This
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CO M COOH LiOH THF/H Ove OWe | X To a m xture of the
quinoline VIl (600 g, 2.1 nol) in 4 L THF at room

wao eospersarure, a solution of Li OH nonohydrate (BEGDUSZ004/029773

4.3 nol) in 3 L of HO was2&dded. After stirring at

: vent  THE
iR BRI Pr181G foraCh 2R she Roftslihbs 56 et
the(f8IB@wintg)couphieg bieper s were separated. The organic |ayer

was dried over MgSO . Renoval of sol vent gave t he
Q—@@[z{m&@’ﬂd | X, 8-methoxy-2~trifluoromethyl -

qU| 'ﬁl"?é N“Sﬁ%g%)éyégnjpcg&odof fggﬁ‘g ag)_§) %0/% g;' p Jeq% aﬂﬁlﬁlﬁwg&ous

Iithlanlhydiroxwea)c@/vddz (1IH) g, B) 6§) Wdre dmedHinH#00 M) DMF. 7hhe

. =9, , .2 b . Ex I 4
m'*&?fgpvi?%?f)%%g g flﬂﬁsfé t%%ﬁﬁ%\ﬁls{@rf&}f %?r?mw%’é‘?@égmww The

warﬁﬁ‘éﬁitl b}ﬂoﬁd@wlhtlgﬁ (41(5-@5 °Cg|f5?m abo{/ d&id@d@\}érr r?f/vhlle
pht hal i ¢ anhydr urea hy

ma*ﬁé@lamgjf@e(b;atckgtegnp@' amre@t 2DF12@EIJmAf®r stirring at room

h d 35- 4 [
tonBRRS Iorct iy FEr e RS ARG & poind ekt
dilutoHG! sbiutiomi rnme?»pl%wbszméqst@awb@ 08-1.50 The rB3umMAg slurry

avai l able from Al drich em cal Conpany, M I waukeée,

wagplired st Homdemaamidreor |fbﬂnd\f E@redThEe @%kﬁt Was washed
witth REREH 5T dHBS HBEBPLIBLAsAfl welaf, WEbMIoAHA

This m xture was st room era
bassnef fpremdaddvas obtairedl ad a hyUrétbeﬁB @CJQJ,ESIB% paﬂtijl 8% yleld)

SULAL KRR Q0 MRT, DMs) € 5.87 13y 1oad 05614 B 214 Pos
(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).

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

The solid obtained in the coupling reaction described above was

purified as follows:

Cl Cl Cl
- . N - H
O—';\IQ—N o) O_NC\§\N O acon o Yo
- 90% aq AcOH IPA, Reflux

Cl 1 Cl | N ) cl | ~
P & /
N CF3 N CF3 N
OMe OMe OMe

CF;

Preparation of the acetic acid complex of the compound of Formula Il:

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 filtered. The cake was washed with 9:1 acetic acid/water mixture (600
mL) and dried at 55 °C in an air draft oven. The acetic acid complex of
compound of Formula Il was obtained as an off-white solid (141.5 g, 76%
yield).
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was filtered and washed with water. The wet phthal ate
salt of the N-oxide was reslurried in 20 mM _ water and

w0 e@e/otsased with aqueous K C . After stirring POr/US2004/029773
at roomtenperature, the skirry was filtered and

Tha R E0oHIEIOMED) § Tt Ba a2 [ Johg el oo
Hz, ¢He8.18 (d eHQJ@IHz; 1ma)temo(b ﬂﬂas 2Hp, 1H)\A@$7f(lsl benegl1aty,

hanol . The'cake was vacuu

J= Sér‘ﬁ%ﬂ%{ 19§8dblﬁr$t |1H)t h%gﬁébfh%n'bl")content was | ess than
Pre%réf{?%rggg)ﬁécgﬂgé&,&géi%ﬂ% e corrpound of formula X)
waghelacatic adid( @rhplex I8 pornpoyundesoytnal =) (Zﬂgx

m'xe(ad W&%ﬁ th'Gﬁo%?-eq %@r%ﬁﬁﬁédmﬁgﬁé%m?@m&e) i0Ge m mL
isopRiFanofd The slurH/ \yagh @%jeét reftli ol X 1f w nu{?(%l?&'t(? %9055"0

the acid chlori compound o
overa‘b hd Aftexbeiry sfjrraad: ahrmﬂrr) temapersture fcnrdano’nhérozglo mlnphlt was

fiter§ Ao e iy Wil Jheicate wasdasumime e Hs-60°c
to careamavaightd@34s 9098% reboUer?PdrF\Q*NI\ﬂR' d’ét‘aq CgY\%?\ H555.

directly in the foliow ng cou step
r el b@ unqiﬁéstﬂp@ﬁih%te/a(nphé mﬁﬁﬁoams;cam @en‘nlaele)l@ the
] dr, wd
emebfndon 5Bk 00 RN SRR RE B B
desaripdion tshoukeldhattbe O@rlmtt@mpm I&ﬁiﬂh@; foort rerlyt &s @k¥mpafications
brvé warm acid chl oride solution (40-45
of Préeffegi/ﬁﬁn g e'\‘r&és dgesiiiedin the aphwilkemydsiapaiationg t he
modibfifnd GRRRN bW pBlartspirt dF th & dSinShbpELIEH Abrdt8OM
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tenperature for 1 h, the m xture was quenched by
pouring it into a chilled dilute HCl solution. The p

wor®saei4ost ed to be 0.5-1.5. The resulting sl uPCHUSEE4/029773

stirred at roomtenperatur@éfor 1 h and filtered. The

cake was washed with vvatogreﬂ% air dried at 55-60 Cto
constant weight. A soli e free base of Formula

WHdtiS/\dalm)d&iesi ned as a hydrate, 28.9 g, 96% purity, 87%
y| e}xﬁ g400 MHz, DMSO) d 3. 97\; 7.34 (d,
r@&essma Kigg qwmgw%omvwiq)l gorverl§lag J=8.4

: 8.62 (s, 2H), 9.0 (d, J=8 1 H), 10.70

(br s H). Optional Purificagio NoPthe Conpound of

Formula Il via acetic acid co J The solid obtained
in the coupllng reactlon d [ above was purified
as follows: - ' AchL@b@baq cOH Preparation of
the acetic aC|d conpl of the cghpound of Formula |

ctl (15Q g) was dissolved in 9:1
(3™) at 100 C. The solution
0 rgom tgnperature and filtered.
The cake was washed w 9T acer;c acid/water mxture
(600 M ) and dried at Cin an air draft oven. The

acetic acid conplex of conpound of Fornula Il was
obt ai ned as an off-white soll¥d (141 .5 g, 76%

y| &l 1‘}’)7'e%tgm? Mﬂ@é@ﬂ%%{ﬁ@@?\ﬂ{@h Fg:l)ngosc&l é%or lil‘)a(\ﬂ to

y|e® 20omfpound-8f fatmta VIIH) , 8.77 (s, 2H), 9.14 (d, J=8.8
Hz, 1H), 0.78 (br s, 1H), .94 (br s, 1 H. Preparation

The above crude produ
acetic acid/water m
was cool ed over 2 ht

of the conpouMd of fornmula I]|: The acélic acice; conpl ex
of the conmpound of for a1l ed with
Ongcro =] Form 2 se&tls (prep | n-hopse) in
540 m _ isop . The slurry,wa ed atlfrefl ux
for 1 h. t wag~conlgd to 20-25 NH
O-A
v ViI

wherein A is selected from the group consisting of H, alkyl, cycloalkyl,
heterocyclyl, -CF3, aryl, and heteroaryl;

M is selected from the group consisting of Br, Cl, I, -CN, -C(O)OR,
-C(O)NR'R?, and —C(O)SR?;

Z is selected from the group consisting of halogen, -OR?, -NR°R® and
-SR’;

R is selected from the group consisting of H, alkyl, aryl, aralkyl,
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, cycloalkyl, and heterocyclyl, wherein said alkyl, aryl,
aralkyl, heteroaryl, cycloalkyl, and heterocyclyl can each be unsubstituted or
substituted with 1-4 independently selected W moieties, which can be the
same or different, wherein W is selected from the group consisting of alkyl,

halo, cycloalkyl, heterocyclyl, aryl and heteroaryl;



5

10

15

over 1 h. After being stirred at roomtenperature for
another 30 mn, it was filtered and washed with

wo s@pozgaanol . The cake was vacuum dried at 55-BOI/US1004/029773

constant weight (23.3 g, 98% recovery). The NVR data

I SoQLVan. ve i | n od at_various
ot YRR Corhedind RGN ERsl] Ranl o r
formeabeavipl: es di scl osed herein. Therefore, the above
description shoul d not pe construed as limting, but
nmerely as exenplificatigns of preferred enbodi nents.
Those skilled in the apfWw envi si on vari ous
nodi fications within opeland spirit of the
cl ai rs appended heret @ ALNMG What is clained is:
A process of making a cynpoudd oCFsornmula IV
conprising: CU OGA IV (g)areacting a conpound of
formula V with a conpoun f formula VI to yield a
compound of formula VII: EF VI OA O AV VIl wherein

Ahls S r Lshing. of (H _alk
/& oar 155 Verthe Bl P SRESiRLE Shi 9 Pl et o
formMai IX:sel ected fromthe group consisting of Br, O, |,

-CN, -C(OOR, -C(O NRC%?OHand -C(OSR 3; Zis selected
fromthe group consistjing of hal ogen, -CR4, -NR R6 and
-SR7; R is selected &_group consisting of H

al kyl, aryl, aral kyl ryl, cycloal kyl, and

het er ocycl yl ; and

O-A IX

; and
(4)  reacting the compound of formula X with a compound of

formula X to yield the compound of forimula IV: _

Cl .
/ \ Cl N [t.' _O
HoN N*=0- l .
— P
HN
Cl
X
X OC/

Cl
x
N CFj
O-A

v
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.

4. The process according to claim 2, wherein said cyclizing in step 2
comprises adding to the compound of formula VIl a dehydrating agent
selected from the group consisting of POClI;, PCl3, Tf2O, Ms20, PCls and P,0s
in a solvent, at about room temperature to about the reflux temperature of

said solvent, for about 30 minutes to until the reaction is complete.
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Rl, R2, R3, R4, R5, R6, and R7, which can be the sane

or different, are each independently selected fromthe
w@emsp2sonsi sting of H al kyl, aryl, aral kyl, PCT/US2004/029773

heteroaryl, cycloal kyl, and@8heterocyclyl, wherein said

al kyl . aryl aralkyl, heteroaryl .. cloal kyl.. and .
5. het L pfigess Rihrdia o BT Binérein e 438y RelingAtRntds
PO@I{.h 1-4 independently sel ected Wnoieties, which can
be the same or different, wherein Wis selected from
6. t hellag egrasseficiaimy, whergirksaid shiviest iscsaleelad ifgam the group
0 ; r YA [+ Z1 t he
coltRuietar . nyBlleBr A RB bt fanel i o
mixdines:thdtdod) converting the conpound of fornmula V to
ield a conpound of formula I X and (4)

COOH OAY .
7. ‘\r/eaE*ﬂﬁ% REPGase QU SBLAaviereinsaidisglvert i Q%‘témbﬂﬁpound of
f i el : H -
5. 1 VT Brd of chlfh 3V GRIPRUS Ofmb AL o 1d H -
compeursd of fdrinsilar¥tlheith cabdsmngdlectad ifoniitdrgroupnebrdisting of
t hox 3., The, process .of cl ai 2, wher ei step 1L is
sodiymeirbaRdte, PRIFSEIUD R Tbanate, GRalum biggsoenate spstasgium
bicaltbatd ft%ditﬁ‘ﬁ|hy&rdﬁd@%@%éﬁ?@nﬂyd?&ﬁdéoéﬁ@mhim ﬂg@t‘il@e&xiﬂe

about 30 mnutés to until the reaction is conpl

andthe lites cedanixbwes dhergot,dn sblent selectaddram the gratip
COI’?Q{SOIII"IigZé)% ietrllxe?,taqgolgol, 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 IX.

9. The process of claim 8, wherein said base is lithium hydroxide and said
solvent is tetrahydrofuran.

10.  The process according to 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
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.

11.  The process of claim 10, wherein said acid chloride is formed by the
reacting the compound of formula X with SOCI, or oxalyl chioride.

12.  The process according to 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,
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.
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conprises adding to the conmpound of fornmula VIl a
dehydrating agent selected fromthe group consisting

wokook@sl471 PCl , Tf , M O PCl and P O in a sptwE81004/029773

at about roomtenperature 29 about the refl ux
erature o ai ol.vent, for t 30 .m nut e
16 116 PIEeR B EPRUR 15 i eseu® 5aRaRt b, dCesPpRHlec DA or
m.m@@rtﬁéﬂ@gft o claim 4 wherein the dehydrating agent is
The process of claim4, wherein said solvent

17 is E@ étchgs of élmlmh@ yihslipinssid Rsid s gelectedifeam the group
car t e t ol vents and
cor{ngsS{ @r&e}sa% %? gilc()jf Hd) Hﬁe pérnodcfé}{sglstmzéfsnm igﬂfG wherein
18.sai The plovess of slamet7gmitieréinesaidacithie HHCpcess of claim
2, wherein step 3 conprises treating the conpound of
19 or fnbrecegsitp W\?eraa gavpodrd gt thajfarmet@t he gr oup
consi sting of sodium carppnat g, ,pgt-assi um car bonat e,
sodi um bi car bonat e, potassi arbonate, sodium
hydr oxi de, potassi um hydroxiide, jand |ithi um hydroxi de
and the like, and m xturgg’t eof , in sol vent
selected fromthe groyp/con5| Ti ng of an ether,
al cohol, nitrile an8Cthe |ike,” and ni xtures thereof,
about roomtenperatue t o _about the refl ux
tenperature, for ap gurs or until the reaction
is conplete, to y| onpound of fornula I X 9.
The process of cl ai eratm said base is lithium
hydr oxi de and said s vent is tetrahydrofuran. 10. The
process according to c aim2, wherein step 4 conprises
first converting the conpbund of formula X into its
saié‘ﬁré’cé‘s'%'c%h’x&ﬁ .ol lowed b y reacting said acid
chloride w't 1e conpound of formula X in the
pr edlgnceeatting bmmpoumi afdorrenit \Awithbd con@dumdabidormBia” «

bout 3 t . ab f
V1 BB P REl By it aee b s Ve rteoa 20 To
ab& AR WéfﬂJthEnfp%FétUF@of the solVéit dpiodreeaborit 30! Ainitddio until
wherein said acid chloride is forned by the reacting

thetgaciiemiseneplefe: formula | X with SOCI or oxalyl
chioride. 12.shhgeprocess according tocelgsm ¢ vvherei n
said acid chlgride is SOC () o o
X
z CFs3 |

NH,» NH
MeO MeO
VI Vil

(2)  cyclizing the compound of formula Vil to yield a compound of

formula VIII, by treating the compound of formula VIl in a solvent with a
dehydrating agent selected from the group consisting of POCI3, PCls, Tf,0,
Ms20, PCls and P,Os, at about room temperature to about the reflux
temperature of said solvent , for about 30 minutes to until the reaction is

complete:
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13. The process of claim 10, wherein said base is
sel ected fromthe group consisting of sodium hydride,
wa@emsm4met hoxi de, pot assi um net hoxi de, sodi unPCT/US2004/029773
car bonat e, potassium carboiéte, sodi um hydride, sodi um
bi carbonat e, potassi um biegfponate, sodi um hydroxi de,
pot assi um hydroxi de, |ithium hydroxide, and the |ike,
and m xtures thereof. ] hheprocess of claim13,
wherein said base is |i dr oxi de. . The process
of claim, wherein sai Ve ¥ 'éFseIected fromthe
group consisting of nitrifl e, "hydruocarbon, chlorinated
hydrocarbon, am de, ethebMeargthe |ike and m xtures
t hereof. 29 16. The process of clai m15, wherein said

sol ggnt  hydraf2ingthkcohfhourtfofForiuikatvilas yisrr £ebmpbind of
The process of claim 10, wherein said acid is selected

formuleni$ Iy tegading tbe sompoung of formawai\dll adihia hase, selesed, from

thetdBiobhifiRo bE ARl gtPondis? pRiBEERE cBroG b thddum,

bicerbonats) potdssilre Hicdrbuhate, $aHiGR Mdrosiied F@t@é@@ﬁl hydroxide,
conmprising: ,(1) reacting a conpound of formula V with

anda"@mauﬁtpmge pRd mixtares thereef, { eplvent se)aplsdromrthe group

cor sty & M éthfer,rblé’éhcfl‘l HNChng %éff ﬁt | &d Afkes ﬁ‘%}?@? about

about” the refl’'ux tenperature o e solvent a
rooabtanpaatureriatabsut theuefluk tarhperadaret, farabout@hplet e ufid
Me CE (2) cycljzing the conpound of fornmula VII to
the)f?@gfgorg'sz:%%@ﬁ of formula VI1I, by treating the
conpound of fornmula VIICG@Ha solvent with a
dehydrating agent selected fromthe group consisting o

f POCl , Pl , Tf O and P O, at about room
tenperature to about

; and

(4)  reacting the compound of formula IX with a'compdund of
formula X to yield the compound of formula I, with said reaction comprising
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
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 Il

cl Cl SN N+/,O'
— P
x o X oC Cli
AN
=
N~ CFs

OMe

20. A compound of the formula:



tenperature of said solvent , for about 30 mnutes to
until the reaction is conplete: OM (3) hydrolyzing the

wa@orpsoesadi of forrmula VIII to yield a conmpound PET/US2004/029773

formula I X, by treating thélconpound of formula VIII
with a base selected frem,jfe %%oup consi sting of
sodi um carbonate, potassi dm ¢ dnat e, sodi um

bi car bonat e, pot assi upri te, sodi um hydr oxi de,
pot assi um hydr oxi de, i t hi upp hydr oxi de and
Qlen ected fromthe group

m xtures thereof, in
consi sting of an ether, |al cowgl, nitrile and the |ike,
and m xtures thereof, aldledt roomtenperature to about
the reflux tenperature, for about 2 hours or until the
reaction is conplete: COOH MeO ; and (4) reacting the

21.compeunpouihdfafthefermutaw t h a conpound of fornmula X to
yi el d the conmpound of &@ aII with said reaction
conprising first conve |ng t he conpound of formula IX
intoits acid chloride Qqwed by reacting said acid
chloride with the cod of [formula X in the
presence of a base i R a~selvent _at about C to about 80
C, for about 30 ninute$ to MboufFehe conpl etion of the
reaction, followed by meodification to yield the
conpound of formula I1: I X Ove 20. A conmpound of the
formula:31 CO M NH MO 2 . A conpound of the formula:
CoOve MeO




