PPARoc/y AGONI STS AMD PROCESSES OF PREPARI NG
Throughout this application, various publications are

wo edognegsed. The di scl osures of these publi catPONESI006/027441
their entireties are hereby incorporated by reference
into this application in order to nore fully describe
the state- of the art known to those skilled therein
as of thardghe aoNryns IS BEg R ¥ S58iarNG
I nvent rom refates to COonpournus WITTIT ar € Per OXT SONe
Proliferators-Activated Receptor (PPAR) a and g

I St d . ' f. ' t.h
T B indd M SpecTital 155 L TH S HHETRT O 58 es
refdrertdteW TH GRS ToHu i L e | e d L Rub i cade Ddy H®-their
[[4-] [5-nmethyl-2- [4- (trif luoronethyl) phenyl] )
entinetees Ging ]wqmﬂn%@qqtg@by ofgfigrence into this

application in order to more fully describe the state. of the

art known to those skilled therein ags of the date of this

invention.

The present invention relates to compounds which are
Peroxisome Proliferators-Activated Receptor (PPAR) a and vy
agonists and new processes of preparing these compounds. More
épecifically, this invention relates to a new process for
preparing (2R)-2,3-Dihydro-1-[[4-[[5-methyl-2~-[4-
(trifluoromethyl)phenyl]-4-oxazolyl Jmethoxylphenyl]lsulfonyl]-
l1H-indole-2-carboxylic acid, or potassium hydrogen bis((2R), -
2,3-dihydro-1-[[4-[[5-methyl-2-[4- (trifluoromethyl)phenyl]-4-
oxazolyl]methoxy]phenyl]sulfonyl]—1H—indole—2—carboxylaté), or

analogous pharmaceutically acceptable salts thereof.

The compounds of the invention are potent agonists of
Peroxisome Proliferator-Activated Receptors (PPARs).
Accordingly, the compounds of the invention are useful for the
treatment of conditions mediated by the PPAR receptor activity
in mammals. Such conditions include dyslipidemia,
hyperlipidemia, hypercholesteremia, atherosclerosis,
hypertriglyceridemia, heart failure, myocardial infarction,
vascular diseases, cardiovascular diseases, hypertension,
obesity, Syndrome-X, inflammation, arthritis, cancer,
Alzheimer'’'s disease, skin disorders, respiratory diseases,
ophthalmic disorders, inflammatory bowel diseases, ulcerative
colitis, type-1 and type-2 diabetes, Crohn’s disease, stroke,

intermittent claudication, restenosis after PCTA, obesity



| ff-indol e-2-carboxylic acid, or potassium hydrogen
bis ((2R),- 2,3-dihydro-1-[ [4-[ [5 -nethyl -2- [4-
w@ oo7fobawsr onet hyl ) phenyl] -4- oxazolyl ] nmet horg1/US2006/027441

phenyl] sulf onyl] -IHindol e-2-carboxylate) , or

anal ogous pharnmaceutically acceptable salts thereof.

The conpounds of the inveati-on are potent agonists of

Per oxi some Prolif erator-Activated Receptors (PPARs) .
inClL}LEiQ@t: ﬁhé&?lcyc:';drh&rc%mmnsds' ; i dlbesé vt éros ar e usef ul

or the treatnment of conditions nediated by the PPAR
hypoﬁ%ﬁﬁﬁﬁ?ﬂy%&ﬁd\ﬁXRﬁ??P@&HﬁR&%.S%%E%'conditigns i ncl ude
metaﬁgﬁgél%éﬁ%?éhe%%ﬁgiiéF&§Eﬁ&éﬁePYéﬁﬁﬁiﬁéﬁséﬁw?ﬂ&@pearance

at her os rosis, hypertriglyceridema, heart failure
of minyorskdirdniniar ctedrsties cof apreff ebagesa, renal failure

o, eSS AR e ORI gL LY) non-
alcoholic fatty liver, CV events in patients with high CRP,
vascular dementia, psoriasis, ischaemia reperfusion injury,
asthma, COPD, eosinophilia, RA, airway hyperresponsiveness
(AHR), inflammatory digestive diseases (e.g. ulcerative
colitis) diseases of anitgen-induced inflammatory responses,
impaired glucose tolerance, hyperglycemia, insulin resistance,
and for the improvement of cardiac metabolism and
cardioprotection in heart transplant patients. In addition,
the compounds of the invention are also useful in the
facilitation of smoking cessation, temporary abstinence or
smoking reduction and therefore prevention, delay of
progression or treatment of conditions associated with smoking
such as craving for nicotine and the increased appetite,
dysphoria or depressed mood, sleeplessness, irritability,
frustration, anger, anxiety, difficulty in concentrating and

restlessness.

Dosages and routes of administration suitable for the
compounds of the instant invention are well known in the art
and can be found, inter alia, in PCT International Publication
Number WO 03/043985 Al, published on May 30, 2003, the
contents of which are hereby incorporated by reference into

this application.

Surprisingly, it was found that these compounds could be
obtained in high purity using a simplified three-step method
wherein the first intermediate is isolated by filtration

directly from the reaction mixture, the second intermediate is



Al zhei nmer' s di sease, skin disorders, respiratory
di seases, ophthal mc disorders, inflanmmatory bowel
wale@eas®ws) ul cerative colitis, type-1 and typeP@I/US2006/027441

di abetes, Crohn's di sease, stroke, intermttent

cl audi cation, restenosis after PCTA, obesityincluding

reduction in CV risk in-obkse patients,

hypofi bri nol ysis, hyper coaguable state, mnetabolic/
isolsaediloyref Abolatlsynaf ber, qebevhied TRP, ra@pea©anméXbﬂre

m cr oal bu ria duction, of otein
with [t oo T RO B NS PbRC ST ConbRPE theolig free
a01dh§ﬁ§ttﬁé3deﬁﬁﬁeé|é aEIiﬁétYokaﬁélngNﬁvveniSeln(2R)

patients wth hi P vascul ar denenti a, ﬁsor|a5|s
2, 3-prdeathF bpeff sm@hh}fhj‘ar% Asthirhuoreppthyl) phenyl] -4-

oxazofy#gﬁgg% é}gﬁ%%g? Em@ oH%E?rﬁﬁsﬁﬂﬁgﬂéeﬂeéﬁrﬁéﬁﬁllc acid,

ases (e.g. ulcerative
or agoblpbsasﬁisﬁashgdobganlblgenarbnﬁyﬁauelﬁbtmnnatery
response
potass1um hygrogen bis ((2R),-2,3-dihydro-1-[[4~[[5-methyl-2-
[4- (trifluoromethyl)phenyl]-4-

oxazolyl]methoxy]phenyl]sulfonyl]—1H—indole—2—carboxylate).

This invention provides a method of preparing a compound

having the structure

Z-(CH,) - QW

wherein L 1is :&\ radical in which R; is hydrogen
o]

or optionally substituted alkyl, and n is =zero

or 1;
or
L is RP\;T§1¢K\radical in which R; is hydrogen
I \

or optionally substituted alkyl, and m is 1;

wherein R is H, halogen, optionally substituted
Ci-galkyl or Ci-galkoxy;

wherein 2 is a bond, 0 or S;



i mpai red gl ucose tol erance, hyperglycema, insulin

resi stance, and for the inprovenent of cardiac
woredoaloadoBem and car di oprotection in heart tranB@l/a81006/027441

patients. In addition, the conpounds of the invention

are also useful in the facilitation of snoking

cessation, tenporary abstidnence or snoking reduction

and therefore prevention, delay of progression or

treatment of conditions associated with snoking such

as_craving f.or nicotine a the_lei ncrf.ased appetite,

oy

HRPFOTT a PorSdépt ¢S5 &d Fo épl e¥sness,

irritability, frustration, anger, anxiety, difficulty
in concentrating and restl essness . Dosages and routes

Qfnaelii g ridf iz0bonid tadwei ded e conpounats ofbdi® when p
I nst ant .i.nvelnti on are well known in the art
is 1;

or

Q is 0, S or -C(O)NR¢- in which Rs is hydrogen,
optionally substituted alkyl or cycloalkyl;

oxr

Q is -NRg-, -NRsC(O)NH- or -NRsC(O)O- in which Rs is
hydrogen, alkyl or aralkyl provided that p is not
1;

wherein W is cycloalkyl, aryl or heterocyclyl;

oxr

W and R¢ taken together with the nitrogen atom to
which they are attached form a 9-to 1l0-membered
bicyclic ring, which may be optionally
substituted or may contain another heteroatom

selected from oxygen, nitrogen and sulfur;
the method comprising the steps of
(a) reacting Cl-(CH;)p,-Q-W in the presence of a solvent,

and

O\\s /ONa
N\

(0]

HO



and can be found, inter alia, in PCT International

Publ i cati on Nunber WO 03/043985 Al, published on My
wQ@0072008) the contents of which are hereby  PCT/US2006/027441

i ncorporated by reference into this application. .

Surprisingly, it was found that these conmpounds coul d

be obtained in high purity5using a sinplified

t hree-step nmethod wherein the first internediate is

i sol ated by filtration directly fromthe reaction

m XEur ¢ dﬁ{le second internedi ate isisolated by

fﬁ atl Sfter quenching the reaction m xture with

wat er, and the product is isolated either in the free

acid and the desired crystalline formu§ing PVP, i.e.

(2R)- 2,3-Dihydro-1-[ [4-[ [5-methyl-2-|]4-

(trifluoronethyl )phenyl ]-4- metExy]
phenyl ]sulfonyl] -1Hindole-2 carﬁB‘yI c acid, or as
f8rm i.e.

a potassium hygregén bis carbgxyl at ¢
\ G

(CHp)g——0

(b) treating the product of step (a) with
dimethylformamide (DMF), acetonitrile, and thionyl

chloride to provide

W—Q
(CHp);—0

R

(c) reacting the product of step (b) with L in the

presence of NaOH to provide the compound having the

structure

N
AL
S

.
7

or a pharmaceutically acceptable salt thereof.

This invention also provides the above method,



pot assi um hydrogen bis ((2R) ,-2 ,3-di hydro-I- [[4-

[[5-methyl-2- [4- (trifluoronethyl) phenyl] -4-
w@x@zoh9pB] met hoxy] phenyl] sul fonyl] PCT/US2006/027441

-1 H i ndol e- 2-carboxyl ate) . This invention provides a

met hod of preparing a conmpound having the structure

wherein L is radical in whichr Ri is hydrogen or

optionally substituted alkyl, and nis zero or 1 ;

radical in which Ri is hydrogen or opt| onal Iy

Sq/@?éféllﬂ ed al kyl @8R trr: ; lj';]td]id:a\é/ner el I}acls hiydrogen

hal ogen, optl onahdy
koxy ; wherein Z i a bwnd, 0 or S,V\,herelnpls an

integer from1l to

or optionally substituted alkyl, and n is zero

or 1,



wherein Qis a bond provided that Z is not a bond when
I which Ri s

pisl1; o Qi s 0, Sor - CO NRe-
whyarog®s) optionally substituted al kyl or cycPORUK3006/027441
or Qis -NR6- , -NRSC(O NH or -NRSC(O O in which RS
al kyl or aral kyl provided that p is not 1
or heterocyclyl ; or W

i s hydrogen,
; wherein Wis cycloal kyl ;7 aryl
and R6 taken together with the nitrogen atomto which

result®ly ahe tdachedf auem o Osﬂ&mms@qu

wW—Q— (CHZ)p—'Z

O

V4

S

"

O k :
: ~(CHom

N

This invention also provides the above method,

is (O O radical in which Ry 1s hydrogen

wherein L
R'*Of——hl\

(o]
or optionally substituted alkyl, and m is 1,

resulting in the product of step (c) shown below:

W—Q— (CHz)p—Z

V4
V2

(CH2)n

o\,

e



bicyclic ring, which may be optionally substituted or
may contai n anot her heteroat om sel ected from oxygen,
the net hod conpri si ng t heCEUSS6/027441

woRdaorog®eo and sul fur
of (a) reacting - (CH2)P-QWin the presence of a
solvent, andt o provide (b) treating the product of
step (a) with dinmethyl fermam de (DMF) , acetonitrile,
and thionyl chloride to provide (c) reacting the
Thigprgdigritigh stlep ([dyowidds Ltha dherPresanse airdiasH to
und_ havi ng, the structure or_a

roovi de the co
COMEHAEG GULTIER | O adte e (R 119 FEIEBICt Of Step (c) with

KOH to provide the product having the structure

W—Q— (CHg)p—/ z

7
>

o
Py

\o/ I||m7\

I

W—Q— (CHo)p— 7

This invention further provides a step (e) of
recrystallization of the product of step (d) in the presence

of 2-propanol and water, or other suitable organic solvents

which are miscible with water.



This invention also provides the above nethod, wherein

Lis radical in whi
wa esiidosd ed al kyl

ch R

and nis zero or 1

i s hydrogen or optionally
, I esul t POMUBIV06/027441

product of step (c) shown below. This invention also

provi des the above nethod, wherein L is radica
i s hydrogen or- gpt4 onally substituted al kyl,
resulting in the product of step (c)

which R i
and inis 1,

in

The SAeAtcheddVETdp s(dnveayi ahsal se peprédestetieaabove
met hod further conprising a step (d) of treating the
product of step (c) wth KOH to provide the product

havi ng thﬁ¥§brq This invention furtt®r provides a
step (e) recr§§ta i zation of the prodyct of step
(d) in the presence o Rr opanol and wat ¢r, or other
sui t abl e organi ¢ sol vg Whi ch are msciljle with
wat er. Thg product Of d) may al so be|represented
as
0
Vi
2
O k
£ T (CHa, H K
AN 2
o o]
or
[ W—Q—(CH)p—Z N
o)
7
é/'\\\N
ék(CHz)n
_/i\ 05H&05K
e O b

This invention further provides the above method further

comprising a step (f£) of milling the recrystallized product of

step (e).

This invention also provides the above method, wherein R is a

hydrogen,

7 is O, p is 1, Q is a bond, and W is .

providing the product of step (c) having the structure



or This invention further provides the above nethod
further conprising a step (f) of mlling the

wo e@rpedosd | i zed product of step (e) . This i nvROIL/USIV06/027441
al so provides the above nethod, wherein Ris a
hydrogen, Zis O, pis 1, Qis a bond, and Wis .
provi di ng the product of 3ftep (c) having the
structureThe above structure can al so be represented
as or 0.5 H & 0.5 Kor an anal ogous phar nmag (cally
acceptable salt thereof. In the practice [
i nvention, anal ogous pharmaceutically accep
i nclude al kaline earth netal salts sufQ as

. Y

salt or a magnesiumsalt. OQher p

acceptabl? S may nbe are
nesyl ate, | a2 g

I o

F

" The above structure can also be represented as

[ ]
O\S/N
AN
F N (o]
1= ° H 2
or
B 1
O\S/N
N\
£ N (o}
/ | - o 05H&05 K
F O
L ! : ° H |




mal eate, fumarate, tartrate, hydrochl oride,
hydr obr om de, esyl ate, p-tolunesul fonate, benzoate,
wac@rat®so phosphat e and sulfate salts. This i NRENUSING/027441
further provides the above nmethod further conprising a
step (e) of recrystallizing the product of step (d)
The recrystallizing nmay-bélin the presence a suitable
wat er m scible solvent, for exanple, alcohol or
or amcatalngois ephForaexamptel 1y heceeptytal sakt nhaagobe
in the presence of 2- propanol and water. This
invention further provides the above nmethod further
In tONPFrASt e aost €piéfinvénpibhi ngnibhegoesrysaahbceetically

accepéggf;;$§£t%;§$@igéeh@igg%iﬁé;gggtgfmgﬁgg égitgagugﬁ as a
calcium salt or a magnesium salt. Other pharmaceutically
acceptable salts may be, but are not limited to, mesylate,
maleate, fumarate, tartrate, hydrochloride, hydrobromide,
esylate, p-tolunesulfonate, benzoate, acetate, phosphate and

sulfate salts.

This invention further provides the above method further
comprising a step (e) of recrystallizing the product of step
(d). The recrystallizing may be in the presence a suitable
water miscible solvent, for example, alcohol or acetonitrile.
For example, the recrystallizing may be in the presence of 2~

propanol and water.

This invention further provides the above method further
comprising a step (f£) of milling the recrystallized product of

step (e).

The solvent of step (a) may be l-methyl-2-pyrrolidinone (NMP)
or other suitable solvents such as, but not limited to,

dimethylformamide (DMF) or dimethylacetamide (DMA) .

This invention provides the above method, wherein the product

of step (b) was isolated by water quenching.
This invention provides the above method, wherein the product
of step (c) was isolated by adding water and adjusting the pH

to 1-2.

This invention also provides the above method, wherein R is H,



or other suitable solvents such as, but not limted
to, dinethylformam de (DVF) or dinethyl acetam de (DVA)

WO 200hios908mvent i on provi des the above net hod, WPET/E52006/027441
the product of step (b) was isolated by water
guenching. This invention provides the above nethod,
wherein the product of 3te {c) was isolated by adding

wat er and adjusting the pHto 1-2. This |nvent|on also
halowmvi%lqrrﬁe{]aﬁbcﬁ@ﬁﬂ%@dvﬁe@l}?ﬂ? % (-shafegen, 4 18 O

or Sopt é]ai-l X/\IS%SAJWi”@ld 1'% ﬁ}/t e}?%c%n@a(b kPé(ya A\TRGS- Qn

IS ar yclyl; and Qis a
WhichNFéG:le rldmlrercralﬂ%yls I csgmcﬁﬂqdlly,smma‘y dad 5, drlomp, n-

be H, chloro, npropyl, or nethoxy. This invention
Prop%} s PR HEEY t he above method, wherein Ris H

hal ogen, optionally substituted G- alkyl or
G _6alkoxy; Zis a
This invention also provides the above method, wherein R is H,

halogen, optionally substituted Cigalkyl or Ci-salkoxy; Z is a
bond; p is 2; W is aryl or heterocyclyl, or W and Re taken
together with the nitrogen atom to which they are attached form
a 9-to 10-membered bicyclic ring, which may be optionally
substituted or may contain another heterocatom selected from
oxygen, nitrogen and sulfur; and Q is a

~C(0O)NR¢- in which Rg is optionally substituted alkyl.
Specifically R may be H, chloro, n-propyl, or methoxy.

This invention also provides the above method, wherein R is H,
halogen, optionally substituted Ci-salkyl or Cigalkoxy; Z is a
bond, O, or S; p is 2 or 3; W is aryl or heterocyclyl; and Q
is O or S. Specifically, R may be H, chloro, n-propyl, or

methoxy.



bond; pis 2 ; Wis aryl or heterocyclyl, or Wand R
taken together with the nitrogen atomto which they
wae@®7avtsached forma 9-to 10-menbered bicycl i cPCT/N§006/027441

whi ch nmay be optionally substituted or nay contain
anot her heteroatom sel ected from oxygen, nitrogen and
sulfur; and Qis a -C(ONR3--in which Ris optionally
substi t ut ed al kyl . Specifically Rmay be H, chloro,

This niprapylon alsetdoxyl ddhi she meen ¢ one Blled: pwlé@r@lé% Rhis H,

above net ho wher.ei n S e t y
halogie o ot i Y S lﬂt?ﬁﬂdéﬂaﬁiﬁwg &P ‘J’Ig@é" zis @
bond0roS 6rPsi p2iHr2 ok Wi BEybeDechedefooyctlyé; gﬁodpQ
is0orsS. Specifically, R nmay be H, chloro,
consisprePyPL: or met hoxy . This invention al s0 provi des t he

above met hod, wherein Ris H, hal ogen, optlonally ,
substituted G _6al kyl or G - 6alkoxy X/ \/

and Q is O or S.

This invention also provides the above method, wherein R is H,
halogen, optionally substituted Ci-salkyl or Ci-salkoxy; Z is O
or S; p is 1 or 2; W is aryl or heterocyclyl; and Q is a bond.
Specifically, R may be H, chloro, n~propyl, or methoxy.



bond, 0O, or S; pis 2or 3; Wis selected fromthe
group consisting of: and Qis O or S. This invention
wa@bk®a/opoey i des t he above nmet hod, wherein R is PCT/US2006/027441
hal ogen, optionally substituted G - al kyl or ,
G _6alkoxy; Zis Oor S; pis 1or 2; Wis aryl or
heterocyclyl; and Qis a bond. Specifically, R may be
H, chloro, n~propyl, or methoxy.This invention al so
This p_{xﬁ)déxﬁ@_ﬁol lﬂ f‘@l%@q&lﬂo\ﬂfﬁﬂdé‘%d\;hmfs | k@jma e tlsod, xivhat@g@nR is H,
optional ]y substituted C - _6a of G __6alkoxy, Z,is
halogemyr SPtignakly gibstityped %nep%%:]f%{j ??%f%@‘%%%m ts O
cqnsy St : @n ' n | nkN¥LBhbOoRoAE 5Oting of :
or S’p%vjf%eisn(tgﬂgihb‘gvgs %e%%%%?gghg?glﬁngl? i%l Hi’% hal ogen,
optionally substituted G _ 6al kyl or G _6al koxy; Z is
OQor S; pis 2 ; Wis selected fromthe group
consisting of: and Qis a bond.In one enbodinment, this

ivnvem | on further .r ovi‘des a qonpour;dd, , e
O~ OO~ —0HX

and Q is a bond.



having the structure Al ternatively,

this invention
provi des a conpound having the structure
Wa\doeoomBo vel y, is i

this invention provides a conppCMUS2006/027441
having the structure o HGO Kin particular, this
i nvention provides a nethod for preparing a conpound
having the structure and-alBemi potassium salt having
the structure or which conprises the reaction steps
Thipulhverdiom SchenerdvbebowBehgpevdlnstedabelpwrats r is H,
h ldeflnltlons oi various.terns used to describe the
2l pouist Ftathe TRt bhturadeft-rdhky TheseCderlhpxiong is O
or @ppbyid2ihe iger e e 0
sgg%lflcatlon in%§%§§t%§a?ﬁ§ﬁut sg %ﬁé HgﬂgyéFﬁHSMASe
limted

y are o

[GON @O (”J @ET ") (T

‘i}»« ‘iw ‘@ @3

‘:)__..

and Q is a bond.



in specific instances either individually or as part
of a larger group. The term"optionally substituted
wa@bdoylotoosef ers t o unsubstituted or substitut edPGr/US20g61027441
or branched chai n hydrocarbon groups having 1 to 20
carbon atons, preferably 1 to 7 carbon atons .
Exenpl ary unsubstituted al kgl -groups include nethyl,
ethyl, propyl, isopropyl, n-butyl , f-butyl, isobutyl,
In quwt@f‘lboduemnt, 'm)ﬂmverhﬁpjn”fuﬁthér %f@vidﬂé’épa compound
ha_venty oc and the |like. Substituted al kyl groups
Y€ not linited to, al kyl groups
substltuted by one or nore of the follown gr oups:
hal o, hydroxy, cycloal kyl, al kanoyl, al ko
al kyl oxyal koxy, al kanoyl oxy, am no, al kyl a
di al kyl am no,

Alternatively, this invention provides a compound having the
structure

oo %

Alternatively, this invention provides a compound having the

structure

B . ]

.FP"F'N

\
oI




al kanoyl am no, thiol, alkyl thio, alkyl thiono, alKkyl
sul fonyl, arylsulf onyl, heteroaryl sul fonyl,
wa@edo700m@80 do, nitro, cyano, carboxy, al koxycarpbornys2006/027441

aryl, al kenyl, al kynyl, aral koxy, guani di no,
het erocycl yl including indolyl, imdazolyl, furyl,
thienyl, thiazolyl, pyrrollizdyl , pyridyl, pyrimdyl,
pi peridyl, norpholinyl and the |ike. The term

Tn pabaiogeat, othibakavenet ensprovtBeer enaegtbbbofomepreparing
brom ne._ and i odine. The term "cycloal kyl" refers to

a CogBPIBRalRYIBEhERPt SLEHCRBRECyclic, bicyclic or
tricyclic hydrocarbon groups of 3 to 12 carfo
each of which may optionally be substitut e
nore substituents, such as al kyl, hal o, oxojtydroxy,
al koxy, al kanoyl, am no, al kyl am no, dlﬁg. amgrno,

t hi ol algylthio, nitro, cyano,
. N

’ F__J;{:>_</ f\
Q

and a hemi potassium salt having the structure

HO [¢]

T—i

or

L S
E l o o H,K
OO

which comprises the reaction steps outlined in Scheme 1 below.



al koxycar bonyl , al kyl- and aryl sul fonyl, sulfonam do,
heterocyclyl and the |Iike. Exenplary nonocyclic
whyadroe@sbon groups include, but are not |im tedI/U82006/027441
cycl opropyl, cyclobutyl, eyelopen tyl, cycl opentenyl,
cycl ohexyl and cycl ohexenyl and the |ike. Exenplary
bi cyclic hydrocarbon group$ incl ude bornyl, indyl,
hexahydr oi ndyl, tetrahydronaphthyl , decahydronapht hyl
, bicyclo[2 .I.I1]hexyl, Ssihep@ d[ 2 .2 .|] heptyl,
bicyclo[2 .2 .I]heptenyl 6 ,6- dlnethylbicyclo [3
1.1 ]Theptyl, 2 ,6 ,6-trinethy|bicyc|o[3 .1 .1]heptyl,
bicyclo [252 .2 Joctyl and the |ike. Exenplary
tricyclic Hydrocarbon groups include adamantyl and the

like. ga\pNa"aI koxy" refers to alkyl-O. o
I

HO S
2 i
NaOH _}_Q% I\
. + CH,
.
F
/N
/ Cl
° SOCL/DMF
CH, 9
2 ﬁ‘cn
F N o
FH >_</ I\O
F 0~ e,
C4
HN
z NaOH
S ¢
Cs

F
F
ava OO
Ki/ N
0 -
F. ojiifs 10 g
F%}—< >—4&
0
N
g [leg
N
]

|
o

C7 KO/\>0 Recrystallization
H _— C8
AN
(8) o
()
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noN
(0]

oy



The term"aryl" refers to nonocyclic or bicyclic

aromati ¢ hydrocarbon groups having 6 to 12 carbon
wW@r@T®09080 t he ring portion, such as phenyl, naptit/og1006/027441

t et rahydr onapht hyl , bi phenyl and di phenyl groups, each

of which may optionally be substituted by one to four

substituents, such as alkylg -hal o, hydroxy, alkoxy,

al kanoyl, al kanoyl oxy, optionally substituted am no,
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larger group.

The term "optionally substituted alkyl" refers to
unsubstituted or substituted straight or branched chain
hydrocarbon groups having 1 to 20 carbon atoms, preferably 1

to 7 carbon atoms.

Exemplary unsubstituted‘alkyl groups include methyl, ethyl,
propyl, isopropyl, n-butyl, f-butyl, isobutyl, pentyl, hexyl,
isohexyl, heptyl, 4,4-dimethylpentyl, octyl and the like.
Substituted alkyl groups include, but are not limited to,
alkyl groups substituted by one or more of the following .
groups: halo, hydroxy, cycloalkyl, alkanoyl, alkoxy,
alkyloxyalkoxy, alkanoyloxy, amino, alkylamino, dialkylamino, .
alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
arylsulfonyl, heterocarylsulfonyl, sulfonamido, nitro, cyano,
carboxy, alkoxycarbonyl, aryl, alkenyl, alkynyl, aralkoxy,
guanidino, heterocyclyl including indolyl, imidazolyl, furyl,
thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl, piperidyl,
morpholinyl and the like.

The term "halogen" or "halo" refers to fluorine, chlorine,

bromine and iodine.

The term "cycloalkyl" refers to optionally substituted
monocyclic, bicyclic or tricyclic hydrocarbon groups of 3 to
12 carbon atoms, each of which may optionally be substituted

by one or more substituents, such as alkyl, halo, oxo,



4-to 7-nmenbered nonocyclic, 7- to 12-nenbered

bicyclic, or 10- to 15-nmenbered tricyclic ring system
waobiociodess at | east one heteroatomin at | eastPONES2006/027441

carbon atom containing ring. Each ring of the

het erocyclic group containing a heteroatom may have 1

, 2 or 3 heteroatons sel-ect®d-from nitrogen atons,

oxygen atons and sul fur atons, where the nitrogen and

hydrowyf, ua1ekar, oallormowy, amSepElsdldnide igikgadmino,
The heterocyclic group nay be attached at a heteroatom
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oxetanyl,” pyrazolinyl, im , zol 1 nyl,
hetenvicyadol aindyltheoddas .yl , oxazolidinyl, isoxazolinyl,

i soxazol yl, thiazolyl, thiadiazolyl, thiazolidinyl,

i sot hi azol yl, isothiazolidinyl, furyl,

Exemplary monocyclic hydrocarbon groups include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopentenyl, cyclohexyl and cyclohexenyl and the like.

Exemplary bicyclic hydrocarbon groups include bornyl, indyl,
hexahydroindyl, tetrahydronaphthyl, decahydronaphthyl,
bicyclo[2.1.1l]lhexyl, bicyclo[2.2.1]lheptyl,
bicyclo[2.2.1]lheptenyl, 6,6-dimethylbicycIo[3.1.1]lheptyl,
2,6,6-trimethylbicyclo[3.1.1l]lheptyl, bicyclo[2.2.2]octyl and
the like.

Exemplary tricyclic hydrocarbon groups include adamantyl and

the like. The term "alkoxy" refers to alkyl-0O-.

The term "aryl" refers to monocyclic or bicyclic aromatic
hydrocarbon groups having 6 to 12 carbon atoms in the ring
portion, such as phenyl, naphthyl, tetrahydronaphthyl,
biphenyl and diphenyl groups, each of which may optionally be
substituted by one to four substituents, such as alkyl, halo,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, optionally substituted
amino, thiol, alkylthio, nitro, cyano, carboxy, carboxyalkyl,
alkoxycarbonyl, alkylthiono, alkyl- and arylsulfonyl,

sulfonamido, heterocycloyl and the like.

The term "aralkyl" refers to an aryl group bonded directly

through an alkyl group, such as benzyl.

The term "heterocyclyl" or "heterocyclo" refers to an



tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,

pi perazi nyl, 2-oxopi perazinyl, 2-oxopiperidinyl, 2-
wWo@ppo908d odi nyl , 2- oxoazepi nyl, azepinyl, PCT/US2006/027441

4- pi peridonyl, pyridyl, pyrazinyl, pyrimdinyl,

pyri dazinyl, tetrahydropyranyl , norpholinyl,

t hi anor phol i nyl, thianorphal i-nyl sul f oxi de,

t hi anor phol i nyl sul fone, 1,3- dioxol ane and

optibabnalydudsti thredox guhinenyl rand tdde dri kews akExerpledr,y
bi cyclic heterocyclic groups include indolyl,
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gui nuc inyl, nolidyl’, tetrahydroquinolinyl,
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ring of the heterocyclic group\containing a heteroatom may
have 1, 2 or 3 heteroatoms selected from nitrogen atoms,'
oxygen atoms and sulfur atoms, where the nitrogen and sulfur
heteroatoms may also optionally be oxidized. The heterocyclic

group may be attached at a heteroatom or a carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl,
pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl,
imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl,
isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl,
thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl,
tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-
oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl,
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-
dioxolane and tetrahydro-1,l-dioxothienyl and the like.

Exemplary bicyclic heterocyclic groups include indolyl,
dihydroidolyl, benzothiazolyl, benzoxazinyl, benzoxazolyl,
benzothienyl, benzothiazinyl, quinuclidinyl, quinolinyl,
tetrahydrogquinolinyl, decahydroquinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl, decahydroisoquinolinyl,
benzimidazolyl, benzopyranyl, indolizinyl, benzofuryl,
chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl,
indazolyl, pyrrolopyridyl, furopyridinyl (such as furol[2,3-
clpyridinyl, furol[3,2-b]l-pyridinyl] or furol2,3-blpyridinyl),



chromonyl, counarinyl, benzopyranyl, cinnolinyl,
gui noxal i nyl, indazolyl, pyrrolopyridyl, furopyridinyl
W@ swchomso furo [2, 3- c]pyridinyl, furo [3 ,2-b{T/US2006/027441
-pyridinyl] or furo [2 ,3-b]pyridinyl)
, di hydroi soi ndol yl, di hydroqui nazolinyl (such as
3, 4-di hydro-4- oxo-quinazo2znyl) , phthalazinyl and
the like.. Exenplary tricyclic heterocyclic groups
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The term "heterocyclyl" includes substituted heterocyclic
groups. Substituted heterocyclic groups refer to heterocyclic
groups substituted with 1, 2 or 3 of the following: alkyl;
hydroxy (or protected hydroxy); halo; 0x0 (i.e. = 0);
optiQnaliy substituted amino, alkylamino or dialkylamino;
alkoxy; cycloalkyl; carboxy; heterocyclooxy; alkoxycarbonyl,
such as unsubstituted lower alkoxycarbonyl; mercapto; nitro;
© cyano; sulfonamido, sulfonamidoalkyl, sulfonamidoaryl or
sulfonamidodialkyl; aryl; alkylcarbonyloxy; arylcarbonyloxy;
arylthio; aryloxy; alkylthio; formyl; carbamoyl; araikyl; or
aryl substituted with alkyl, cycloalkyl, alkoxy, hydroxy,

amino, alkylamino, dialkylamino or halo.



al koxy; cycl oal kyl ; carboxy; heterocycl ooxy;
al koxycarbonyl , such as unsubstituted | ower
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sul f onam doal kyl , sul fonam doaryl or sulf

onam dodi al kyl ; aryl; al kyl carbonyl oxy;

aryl car bonyl oxy; arylthio23aryl oxy; al kyl thio;

formyl; carbanoyl; araikyl; or aryl substituted with
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tailed step by step analysis of Scheme 1 . d + C2
Che@% C3 Procedure ;

Cl + C2 - C3

ONa
OH
+ NaOH _
H,0
SOzNa
SO;Na.2 H,0
C1
ONa FiC
/N
+ Cl
de
C2
SOgNa

NMP / H,0

C
Fa N SO;Na
7
—_— / o)
0

C3

Procedure:

Charge a 2-L reactor with 39.4 g of 50 % sodium hydroxide and
324 g (324 ml) of water. Stir and to the clear, colorless
solution, add 110.4 g (0.472 mol) of cl. Continue stirring
for 15 minutes. Slowly add 517 g (500 mL) of l-methyl-2-
pyrrolidinone (NMP) and adjust the addition rate while

maintaining the batch temperature below 30 °C. The reaction



Charge a 2-L reactor with 39.4 g of 50 % sodi um
hydr oxi de and 324 g (324 ml) of water. Stir and to the
w@ b@angoos®l or | ess sol ution, add 110.4 g (0. 472PemU¥2008/027441
G . Continue stirring for 15 mnutes. Slowy add 517 g
(500 nmL) of I|-nethyl-2- pyrrolidinone (NW) and adj ust
the addition rate while aaRdtaining the batch
. temperature below 30 C. The reactionm xture changes
mix§poem chaagesof wem orl ¢ar nsstyttonctoudysthedot 81608 then to

Wwhite slurry. Stig, at the tenperature for 30 mn. Ad
enif b b S Mg S P o A TErRac Ty o S0 min- . Ada
120tenpef@i43® 16l PO L.cThe rLacd | ORe MhXt Uk e £hao

thick white slurry. Hold for & h . Gool the 9o0E8uLd o 60

°C. nifeureacs 50 @Cxtuatd chabfiRsy HBGMIHY wofi st tg,. Hold
the slurry and stir at 50 OC for 30 min. Cool the
for (et i drPPd xEhe erqar o anmeuse i to the % uredd &60@2 2G60

for 1. .h ., Filter the mxture. Use 393 500 nL) of
mL) aoc:%t%antﬁﬁiq% the slurry and stir at 509°C( for 30 min. Cool

the reaction mixture to 22 °C and stir the slurry at 22 °C for
1 h. Filter the mixture. Use 393 g (500 mL) of acetonitrile
to wash and rinse the reactor, and wash the filter-cake. Wash
the filter cake with 500 g (500) mL of water. Dry the wet
cake at 65 °C under house vacuum (~25 mbar) at least for 18 h

to give 161.5 g of €3 (dry) as a white solid.



to wash and rinse the reactor, and wash the

filter-cake. Wash the filter cake with 500 g (500) nL
we@boorab®so Dry the wet cake at 65 C under hoUuSBCT/HS20061027441

(-25 nbar) at least for 18 h to give 161.5 g of C3

(dry) as a white solid.C3 C4 Procedure : A 2-L reactor

was charged with 128.8 g-d5[4- [[5 -nethyl -2.- [4-

(trifluoromethyl) phenyl] -4-oxazolyl] methoxy] -

Cc3 phnyl] sulfonic acid, sodiumsalt (C3) , 5.6 g of iV,
' V-di net hyl f ormam de, and 484 g of acetonitrile. Warm
the reaction m xture to 400C over 15 mn to give a
white suspension. Add 85 g of thionyl chloride slowy

into pofsCa 0C over 30 min, then heat the contents
to 45 0C ove mn. Miintain the suspension at 45 0C
under an ef gYyrring f ho Add 1 kg of
water into pot at J{L%RT“\O ! 0-+Na
I ‘
CH, o
C3

SOCl,, DMF, CH,CN
F,C

Procedure:

A 2-1 reactor was charged with 128.8 g of [4-[[5-methyl-2-[4-
(trifluoromethyl) phenyll-4-oxazolyllmethoxy]- phenyllsulfonic
acid, sodium salt (C3), 5.6 g of N,N-dimethylformamide, and 484
g of acetonitrile. Warm the reaction mixture to 40°C over 15
min to give a white suspension. Add 85 g of thionyl chloride
slowly into pot at 40 °C over 30 min, then heat the contents to
45 °C over 10 min. Maintain the suspension at 45 °C under an
efficient stirring for 2 h. Add 1 kg of water into pot at 15 °C
over 30 min to obtain a pale yellow suspension, then stir the
contents at 20 °C for 1.5 h. Filter the solids through a
polypropylene filter cloth in a Blichner funnel then wash the
flask and filter cake once with 616 g of water. Dry the wet
cake at 60 °C (30 mbar) for 18 h to give 122.7 g of [4-[[5-
methyl-2-[4- (trifluoromethyl)phenyl]-4-
oxazolyl]lmethoxylphenyl]- sulfonyl chloride (C4) as a pale
yellow solid. mp 90-93 °C



over 30 mn to obtain a pale yell ow suspension, then
stir the contents at 20 OC for 1.5 h . Filter the
wa edo7@eoshr ough a pol ypropyl ene filter cloth i PCERUR006/027441

chner funnel then wash the flask and filter cake once
with 616 g of water. Dry the wet cake at 60 0C (30
mbar) for 18 h to give 12229 g of [4-[[5- methyl -2-
[4- (trifluoronethyl) phenyl] -4- oxazolyl ]nethoxy]

C4 niEhyt 6 sulfonyl chloride (C4) as a pale yellow
solid, nmp 90-93 0C4 + C5 C6 Procedure : A 500 nL
4- necked flask was charged with 9.75 g of (R)-
i ndol i ne-2-carboxylic acid (C5) , 60 g of water, and
5.3 g of 50% sodi um hydroxi de aq. soldyydm Stir the

reaction mixture to ZOFQC_@_%&SIW. d 118 g of
acetonitrile into pot at/ 2 o /CH
C4
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Procedure:

" A 500 mL 4-necked flask was charged with 9.75 g of (R)-
indoline-2-carboxylic acid (C5), 60 g of water, and 5.3 g of
50% sodium hydroxide ag. solution. Stir the reaction mixture
to 20 °C for 15 min. Add 118 g of acetonitrile into pot at 20
— 15 °C, and stir at 15 °C for 15 min to give a light tan
homogenous solution. Add 21.6 g of [4-[[5-methyl-2-[4-
(trifluoromethyl)phenyl]-4-oxazolyl]lmethoxy]phenyl]sulfonyl
chloride (C4) into pot at 15-18 °C in 3 portions over 30 min.
Maintain the contents at 18 °C under an efficient stirring for
1.5 h and stir at 20 °C for 1 h to give an off-white suspension
(pH~5.5). Add 135 g of water into pot at 20 °C over 15 min to
obtain a off-white suspension. Slowly add 10 g of 2N
hydrochloric acid ag. solution into pot and adjust the mixture
to pH 1-2. Filter off the solids through a polypropylene
filter cloth in a BlUchner funnel then wash the flask and
filter cake once with 80 g of water. Dry the wet at 60x3 °C (20
mbar) for 18 h to give 26.3 g of (2R)-2,3-dihydro-1-[[4-[[5-
methyl-~2-[4-(trifluoromethyl)phenyl]-4-oxazolyl]-
methoxy]lphenyl]sulfonyl]-1H-indole-2-carboxylic acid (C6).



- 15 0C, and stir at 15 OC for 15 mn to give a |ight
tan honogenous solution. Add 21.6 g of [4-
WO p@7ioetoBy| - 2- [4- (trif luoronethyl )phenyl PCT/US2006/027441

] - 4- oxazol yl ]nmethoxy] phenyl ]sul fonyl chloride (C4)

into pot at 15-18 0C in 3 portions over 30 mn.

Mai ntain the contents at- 28 0C under an efficient

stlrrlng for 1.5 h and stir at 20 OC for 1 h to give
C6 —afi66ff-white suspension (pH-5.5) . Add 135 g of water

into pot at 20 OC over 15 mn to obtain a off-white

suspension. Slowy add 10 g of 2N hydrochloric acid
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1-2. Filter off the solids thrqu h I Iene
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C (20 nbar) for 18 h to give 26.3 g of (2R -2
us1nggp@ﬂﬁydpylpyrpp4;dppg. (PVP) as an additive during

recrystallization of €6, resulting in a product (C6’) without

electrostatic properties.
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Procedure:

Charge a 500-mL, 3-necked round bottom flask reactor (equipped
with mechanical stirrer, nitrogen inlet, and thermocouple)
with €6 (3.79 g, 6.7 mmol) and polyvinylpyrrolidone (PVP)
(0.0380 g). Add 2-propanol (147.1 mL, 116.2 g), and water (4.6
mL, 4.6 g) and begin stirring the contents of the kettle.

Heat the reactor contents to 74°C over 0.25 h. Maintain the
temperature at 74°C for 0.5 h. Cool the reaction mixture to
20 3°C over 4 h. Stir the resulting slurry at 20°C for 8-12
h. Filter the solids from the slurry and rinse with 3% v/v
water in 2-propanol (20 mL, 15.9 g). Allow the solids to dry
for 1 h and then collect C6’. Dry the solids in a vacuum oven
at 75 °C/ 600 mm Hg below atmospheric pressure for 4-5 h, or

until constant weight is achieved to give 3.38 g.



methyl -2- [4- (trifluoromethyl) phenyl] -4-oxazolyl] -
nmet hoxy] phenyl] sulfonyl] -1 Hindol e-2-carboxylic
w@eiod/o(we) .C6 C6 Initially obtained C6 from t PET/ERINE027441
procedure fornms |ong needles with electrostatic
properties. The follow ng procedure describes the
nodi fi cation of crystal _behavi our using
pol yvi nyl pyrrol i done (PVP) as an additive during
recrystallization of C6, resulting in a product (C6")
wi thout electrostatic properties. Procedure : Charge a
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with mechanical stirrer, nitrogen inlet, and
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Procedure:
Charge a 1-L reactor with 35.7 g (0.064 mol) of C6 and add 850
ml, of isopropanol. Heat to an internal temperature of 70 °C.
Add a solution of 31.86 mL (0.032 mol) of 1 N potassium

hydroxideAand 38.8 g (38.8 mL) of water. Cool the reaction

mixture to 62 * 3 °C and seed the reaction mixture with 10 mg

of C7. Cool from 65 °C to an internal temperature 50 °C over 30

min. Hold at an internal temperature of 50

°C for at least 1

h. Cool from 50 °C to an internal temperature 0-5 °C over 1.5

h.

Hold at an internal temperature of 0-5 °C. Add 84.0 g (107

mL) of 2-propanol over at least 20 min and stir for at least 30

min at 0-5 °C. Isolate the solid by filtration and wash the



m., 4.6 g ) and begin stirring the contents of the
kettle. Heat the reactor contents to 74 C over 0.25 h
WO 2000i00%080 N t he tenperature at 74 SC for 0.5 hpCT/08206/027441

the reaction m xture to 20 3aC over 4 h . Stir the

resulting slurry at 202C for 8-12 h . Filter the

solids fromthe slurry andorinse with 3% v/v water in

2-propanol (20 nmL, 15.9 g ) . Allowthe solids to dry
cakef 9ith bsand 5h¢@osollnt§e<:bfcﬁ ~pr ¥nbhe S@iﬂrdﬁhénc@ke on the

vacuum oven at 75 aC belom1atnDthe
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c4 +nts50f, cyoprapasphatieeat procaduirat épnakb tegffer at ure of
70 OC . Add a solution of 31.86 nmL (0.032 nol) of 1 N
pot assi um

Procedures
Charge a 250-mL round-bottomed flask with 23.2 g (0.142 mol)
of €5 140.0 g (140.0 mL) of water and add 12.5 g (0.156 mol)

of 50% sodium hydroxide. Stir the homogeneous reaction mixture
for 15 min at an internal temperature of 20-25 °C. 2add 168.91
g (190 mL) of tetrahydrofuran. Stir, for 5 min at an internal
temperature of 20-25 °C. Add 50.3 g (0.058 mol) of C4.in 5
equal portions over at least 25 min. Stir the resulting
heterogeneous reaction mixture at 20-25 °c for at least 2 h.
Add 432.9 g (480 mL) of ethyl acetate and stir the
heterogeneous reaction mixture for 15 min. The resulting fine
solids were removed by filtration and the cake was washed with
45.1 g (50 mL) of ethyl acetate. Wash the reaction mixture
with 480 g (470 mL) of 5 wt% sodium bicarbonate. Stir the
biphasic solution for 15 min at 20-25 °C. Remove the lower
aqueous layer and wash the top organic layer with 488 g (480
mL) of 1N hydrochloric acid. Stir the biphasic solution for 15

min at 20-25 °C. Discard the lower aqueous layer.

Charge a 1-L reactor with 295.6 g of C6 free-acid solution and
determine the amount of C6 free-acid present in the solution'
Concentrate the reaction mixture to a volume of 180-220 mL
using a jacket temperature of 50 to 55 °C and 80 to 100 mm Hg
vacuum. 2Add 392.5 g (500 mL) of 2-propanol, and concentrate
the reaction mixture to a volume of 180-220 mL using a jacket
temperature of 50 to 55 °C and 80 to 60 mm Hg vacuum. Remove a
sample for solvent analysis. Add 628.0 g (800 mL) of 2~

propanol, and concentrate to a final volume of 830 to 870 mb.



hydr oxi de and 38.8 g (38.8 nL) of water. Cool the

reaction mxture to 62 3 0C and seed the reaction
worzoorio®swi th 10 mg of G . Cool from 65 0C to BEI/US2006/027441

internal tenperature 50 OC over 30 nmin. Hold at an

internal tenperature of 50 C for at least 1 h . Cool

from50 OCto an internal 3penperature 0-5 0C over 1.5

h . Hold at an internal tenperature of 0-5 0C . Add
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temperature of 50 °C for at least 1 h. Cool from 50 °C to an
internal temperature 0-5 °C over 1.5 h. Hold at an internal
temperature of 0-5 °C. Add 84.0 g (107 mL) of 2-propanol over
at least 20 min and stir for at least 30 min at 0-5 °C.
Isolate the solid by filtration and wash the cake with 157.0 g
(200 mL) of 2-propanol. Dry the cake on the funnel for 30 min,
then dry in an oven at 50-55 °C (15 mbar) for at least 16 h or
to yield a white solid, 27.7 g of C7.



of CS 140.0 g (140.0 nL) of water and add 12.5 g
(0.156 nol) of 50% sodi um hydroxide. Stir the
whomsgereous reaction mxture for 15 min at anPCTHUBINED27441

tenperature of 20-25 0C . Add 168.91 g (190 nL) of
tetrahydrofuran. Stir, for 5 mn at an internal
tenperature of 20-25 0C- 38dd-50.3 g (0.058 nol) of C4
in 5 equal portions over at least 25 min. Stir the

C7 —+€8ulting heterogeneous reaction nmixture at 20-25 0C
for at least 2 h . Add 432.9 g (480 nL) of ethyl

acetate and stir het er ogeneous reacti on m xt
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Procedure:

Charge the 1-L reactor with 27.5 g (0.024 mol) of €7 and 720 g
(917 mL) of 2-propanol Heat to an intermnal temperature of 70
to 75 °C. Add 103 g (103 mL) of water. Cool to an internal
temperature of 65 °C over 30 min and seed the reaction mixture
with 10 mg of €7. Cool from 65 °C to an internal temperature
40 °C over 50 min. Hold at an internal temperature of 40 °C for
at least 1 h. Cool from 40 °C to an internal temperature 0 °C
over 80 min. Hold at an internal temperature of 0 °C for at
least 1 h. Isolate the solid by filtration. Rinse the
reactor with 63.2 g (81 mL) of 2-propanol into the Buechner
funnel. Wash the cake with 157.0 g (200 mL) of 2-propanol. Dry
the cake on the funnel for 30 min, then dry in an oven at 50-
55 °C (15 mbar) for at least 16 h to yield a white solid, 24.9
g of C8.



aqueous | ayer and wash the top organic |layer with 488
g (480 nL) of IN hydrochloric acid. Stir the biphasic
wa@odoanowso f or 15 min at 20-25 0C . Discard t heP¢DWR2006/027441

aqueous |l ayer. Charge a 1-L reactor with 295.6 g of C6
free-acid solution and determ ne the anmount of C6
free-acid present in the 8@ ution Concentrate the
reaction mxture to a volunme of 180-220 ni using a

Whatj dekefatierpeiature of 50 to 55 0C and 80 to 100 nmm Hg
vacuum Add 392.5 g (500 nL) of 2-propanol, and
concentrate the reaction mxture to a vol une of

1. 180m@RAoAlodspRepariagket cheppanat ue&iol 20 @trhclGre
and 80 to 60 mm Hg vacuum Renobve a sanple for sol vent

anal ysis. Add 62 8.0 g ;{800 nL) of 2- propanol, and
concentrate to a fing “volggﬁg f.830 to 870 nL. Heat to
an internal terrpbg\r atA 6% . Add a sol ution of
31.86 niL (0.032-801'N0¥ 1 N potassi um hydroxi de and
38.8 g oY

R0

o™
N

wherein L 1is radical in which R; 1is hydrogen

0

or optionally substituted alkyl, and n is zero

or 1;

or

L 1is ., Crlln 5 radical in which R; is hydrogen

RO N\&

or optionally substituted alkyl, and m is 1;

O

wherein R 1s H, halogen, optionally substituted

Ci.salkyl or Ci-galkoxy;

wherein Z is a bond, O or S;

wherein p is an integer from 1 to 5;

wherein Q is a bond provided that Z is not a bond when p
is 1;
or

Q is 0, S or -C(O)NR¢- in which Rg is hydrogen,



(38.8 inL) of water. Cool the reaction mxture to 62

3 0C and seed the reaction mxture with 10 mg o f C7.
w@o@i7/06908m 65 OC to an internal tenperature 50POIZUS2066/027441

30 min. Hold at an internal tenperature of 50 C for at

least 1 h . Cool from50 OCto an internal tenperature

0-5 0C over 1.5 h . Hold &3 an internal tenperature o

f 0-5 0C. Add 84.0 g (107 nlL) of 2-propanol _over at

| east 20 nPataerpktY rsukstifiudeshaliksd wirncyeloatkple |

Isolate the solid by filtration and wash the cake with

157.0 g (200 nlL) of 2-propanol. Dry the cake on the

funnel for 30 min, then dry in an oven at 50-55 0C (15

mbar) for @ti$ed¥s—16-NRe? (Q)QH/ eird -AReB(@Osoin @hich Rs is

ST 8,5 B, A I Ul A0 G o
1; '

wherein W is cycloalkyl, aryl or heterocyclyl;

or

W and R¢ taken together with the nitrogen atom to
which they are attached form a 9-to 1l0-membered
bicyclic ring, which may be optionally
substituted or may contain another heteroatom

selected from oxygen, nitrogen and sulfur;
the method comprising the steps of

(a) reacting Cl-(CHy)p,-Q-W in the presence of a solvent,

and
O\\s _ONa
\\o
HO
R

to provide
o)
Sl—-ONa

w—-~a ﬂ
(CHp);——0

(b) treating the product of sté@ (a) with



(917 inL) of 2-propanol Heat to an internal

tenperature o f 7 0 to 75 0C . Add 103 g (103 mL) of
wowi0e100908pol to an internal tenperature o f 65POIZUS066/027441

3 0 mn and seed the reaction mxture with 1 0 mg o f

C7. Cool from65 0OCto an internal tenperature 4 0 0OC

over 5 0 mn. Hold at an3zinternal tenperature o f 40

O Cfor at least 1 h . Cool from4 0 OCto an

i nt er nghmberperataniBe0Cnayer 80cfbRitHele, ashdarhionyl

internal tenperature of 0 0 Cfor at least 1 h .

| sol at ehipeidel £8 ByoViPerati on. R nse the reactor

with 63.2 g (81 nL) o f 2-propanol into the Buechner

funnel . Wash the cake with 157.0 g (200 nm.) o f

2-propanol. Dry the cake on the funnelofor 3 0 mn,

then dry in an oven at 50- 55 0C (15 Hbar) for at

least 1 6 h to yield a white solLid, 24589 g0 f C8. What

is clained is : ”

w—Q
(CHp)y——O

R

(c¢) reacting the product of step (b) with L in the
presence of NaOH to provide the compound having the

structure

Z“(CHQ),{Q‘W
A

-
4

or a pharmaceutically acceptable salt thereof.

The method of claim 1, further comprising recrystalizing
the product of step (c¢) in the presence of

polyvinylpyrrolidone (PVP).



1 . A nmethod of preparing a conmpound having the

structure wherein L is radical in which Ri is
whyarog®so or optionally substituted al kyl, andP@r/iS2006/027441
zeroor 1 ; or LisDn/ radical in which Ri is

hydrogen or optionally substituted alkyl, and mis 1 ;
wherein Ris H, hal oger, 3@ptionally substituted

C _6al kyl or G - al koxy; wherein Zis a bond, 0 or S ;
wraeehBtpods o@ncllatiager, from1 to 5 ; wherein Qis a
bond provided that Z is.,not a bond when pis 1 ;

wherein L. is (CH ' radical in which R:; is hydrogen

Riom)‘K
o
or optionally substituted alkyl, and n is zero

or 1,

resulting in the compound having the structure
W=—Q—(CHa)p—2Z

o)

/
"

‘A(CHa)n

HO/\O

The method of claim 3, further comprising recrystalizing
the product of step (c¢) in the presence of

polyvinylpyrrolidone (PVP).



or Qis 0, Sor -CCONR6- in which Ris

hydr ogen, optional |y substituted al kyl or cycl oal kyl ;
w@eooQod®se NR - |, -NRSC(OJNIH or -NR5C(O) O i PCOBZING/027441

R5 is hydrogen, alkyl or aralkyl provided that pis

not 1 ; wherein Wis cycloal kyl, aryl or heterocyclyl

; or Wand R e taken togetdwr-wth the nitrogen atom
to which they are attached forma 9-to 10-nenber ed
bire)C G Hdan G \hizGh MRY 1Rt ingldis isighstituted or
may contai n anot her het er oat om sel ect ed from ol_%/gt
nuﬁrog@gg@ﬂing“ﬁhgjproduct of step (c) with KO o} prov1de

the compound having the structure
W—Q—(CHp)p—2Z

o)
%
o/ ~~n
£ T (CHal
OK/\
o}
/
HC,
o o
o (CHa)n
N
AN
\o
R
W—Q—(CH,),—Z
or having the structure
[ W—Q—(CHp)p—2 ]
:\< o)
4
/ ™~
éL«:Hz)n HK
| _ /\ ]2
o}




the nethod conprising the steps of (a) reacting d -

(CH2)P-Q Win the presence of a solvent, and to
w@e@vioas®sq b) treating the product of step (a) PCT/US2006/027441

wi t hdi net hyl formanmi de (DMF) , acetonitrile, and

thionyl chloride to provide W(c) reacting the product

of step (b) with L in the 3sresence of NaOH to provide

t he conpound having the structure or a

phar macety cald wraceeptabl e salt thereof. 2 . The

met hod of claim1l , further conprising recrystalizing

the product of step (c) in the presence of

[ W—Q—(CHy)p—Z

O

%
>

(CHz)q
05H&05K

B A

T

The method of claim 5 further comprising:

(e) recrystallizing the product of step (d).

The method of claim 6, wherein the recrystallizing is in

the presence of a water miscible solvent and water.

The method of claim 7, wherein the water miscible solvent

is 2-propanol.

The method of claim 6 further comprising

(f) milling the recrystallized product of step (e).



pol yvi nyl pyrrolidone (PVP) .3 . The nethod of claim1
, Wherein L is radical in which Ri is hydrogen or
w@piao7ommBd y substituted alkyl, and n is zero oPCWUS2006/027441

resulting in the conmpound having the structure 4 . The

method of claim3 , further conprising recrystalizing

the product of step (c) Tn38he presence of

pol yvi nyl pyrrolidone (PVP) .5 . The nmethod of claim3
10.  The tvefhednpf igiaigs ¥.d) treating the product of step

(c) with KOH to provide the conmpound having the

structure or having the structureor having the

stwheetafre 1K £ . Thqcm}?l\?od refdidadl mrd WHirdthey, is hydrogen

conpri si ng: no. \ ’\\

o

or optionally substituted alkyl, and m is 1,

resulting in the compound having the structure

W_Q—<CH2)p—‘Z

11. The method of claim 9, further comprising recrystalizing
the product of step (c¢) in the presence of

polyvinylpyrrolidone (PVP).



(e) recrystallizing the product of step (d) . 7 . The
nmet hod of claim6 , wherein the recrystalii zing is in

wo b@7powsence of a water m scible solvent and Mer/@82008027441

12.

The nethod of claim7 , wherein the water mscible
solvent is 2-propanol. 9 The nethod of claimé6
further corrpr|3| ng (f) mI ?ng the recrystallized

duct te e nethod, of claim1 ,
\Aﬁ?g}eelrﬁl?@ic?(i ‘?goéjs%rml% vﬁ%lﬁeﬁll |%Sh5§7d?36@3é?lg%?' zis 0, p
optionally substituted alkyl, and mis 1 , resulting
in the conpound having the strgj’gge met hod of
cl furt ng recr al i'g
prgédunl]ct Dt Sstae:)b I&§’ :T%ncﬁ’g bt ésence of T pro"ldmg the

panodut pyf retésione) (AP)owd®. byl s Tet FOenHE i 6h ahd Png the

wherein Ris ahydrogen Zis 0, p
structure

-n—o-——-n

(o]
[0 N ¢
<>< Y

.
\
(o] \ o
A
- N
\C
F/\
or having the structure
Q
\\/N

£S5
E N \\o
F 0 b 2

7 -

or having the structure

5

N
: N S
. l : : /: l y ‘o 0| 0SH&OSK
F o ‘
| H




13.

14.

15.

16.

17.

18.

19.

20.

21.

is 1, Qis a bond, providing the product of step (c)
followed by salt formation having the structure or

whaoo7geoBhe structure or having the structure PCBHUBR06/027441

0.5 Kor an anal ogous pharnaceutically acceptable salt

t hereof; 13. The nethod of claim 12, wherein the

anal ogous phar maceut i call $0acceptable salt is a
magnesi um salt or a calciumsalt. 14. The nethod of

cori am1anélegher pbapnasengicallveeryspapbilei Aglenghereot.
product of step (d) . 15. The nethod of claim 14,

wherein the recrystallizing is in the presence of a

waher mets6fibbe sbhvenl2andgheakén. the analogous

pharmaceutically acceptable salt is a magnesium salt or a

calcium salt.

The method of claim 12 further comprising

(e) recrystallizing the product of step (d).

The method of claim 14, wherein the recrystallizing is in

the presence of a water miscible solvent and water.

The method of claim 15, wherein the water miscible

solvent is 2-propanol.

The method of claim 14 further comprising

(f) milling the recrystallized product of step (e).

The method of claim 1, wherein the solvent of step (a) is
1-methyl-2-pyrrolidinone (NMP), dimethylformamide (DMF),
or dimethylacetamide (DMA).

The method of claim 1, wherein the product of step (b) is

isolated by water guenching.

The method of claim 1, wherein R is H, halogen,
optionally substituted C;_galkyl or Ci-¢alkoxy; Z is O or
S; p is 2; W is aryl or heterocyclyl; and Q is a -NRg~ in
which Rg is lower alkyl.

The method of claim 20, wherein R is H, chloro, n-propyl,

or methoxy.



22.

23.

24.

16. The method of claim15, wherein the water miscible
solvent is 2-propanol . 17. The nethod of claim 14

wo eoovloegosconprising (f ) mlling the recrystal PCRES2006/027441

product of step (e) . 18. The nmethod of claiml
wherein the solvent of step (a) is

| -raet hyl - 2-pyrrolidi nore4d{NvP) , dinethyl fornmam de
(DMF) , or dinethylacetamn de (DVA) 19. The met hod of
cThenméthodhefechaLMelprwhace1nfRs@épH(b%aﬂ§g?§olated

et Sr R RSP R CRap SR8 CraptFbhar 7y CuaBLt Pt o 1° 2

Cbaﬁélkﬁ|1§f2Clw6@bkaxy1 Zrlﬁeeeebc§clym i 8T2W: a¥Mli Bg taken

aryl or heterocyclyl;, and Qis a -NR ich R
|bqgetb¢kywlth fhe nitrogen atom to Whlch they are a%tached

form a 9-to 10-membered bicyclic ring, which may be
optionally substituted or may contain another heteroatom
selected from oxygen, nitrogen and sulfur; and Q is a

—C(O)NRg- in which Re is optionally substituted alkyl.

The method of claim 22, wherein R is H, chloro, n-propyl,

or methoxy.

The method of claim 1, wherein R is H, halogen,
optionally substituted Ci-ealkyl or Ci-galkoxy; Z is a
bond, O, or S; p is 2 or 3; W is aryl or heterocyclyl;

and Q is O or S.

25. The method of claim 24, wherein R is H, chloro, n-propyl,

or methoxy.



21. The nethod of claim 20, wherein Ris H, chloro,

n- propyl, or nethoxy.22. The nethod of claim1l ,
wok@reossikR i s H , hal ogen, optionally substit uP@rus2006/027441

-6al kyl or Ci - alkoxy; Zis a bond; pis 2 ; Wis aryl

or heterocyclyl, or Wand R6 taken together with the

nitrogen atomto which thef2are attached forma 9-to

10- menbered bicyclic ring, which may be optionally
26. smﬂi’ﬁ imefleet ot n@fslﬂébrﬂt,alwhéalf@lmeﬁ t®r oza-bpyerl ect ed

%Og%agﬁys op t?%ﬁ%‘?a& A]I]%f ut eddcdiQ&%/fk&%g( PTT{:B

rrﬂdidimi:l ad, cdaign 22, 13/\mer@r B RWsid setddioed, Lnemridpy | group

or mathoxy 24, The nmethod of claim1 , wherein Ris H
HAgEnt n9(".)p‘?fonal |y substituted G -6alkyl or Ci-

al koxy; Zis a )

and Q is O or S.

27. The method of claim 1, wherein R is H, halogen,
optionally substituted Ci.galkyl or Cigalkoxy; Z is O or
S; p is 1 or 2; W is aryl or heterocyclyl; and Q is a
bond.

28. The method of claim 27, wherein R is H, chloro, n-propyl,

or methoxy.



bond, O, or S; pis 2 or 3; Wis aryl or
heterocyclyl; and Qis 0 or S . 25. The nethod of
wa@b@7ioPd) wherein Ris H, chloro, n-propyl, BCT/US2006/027441

met hoxy. 26 . The method of claim1l, wherein Ri s H,
hal ogen, optionally substituted C _6al kyl or C -
al koxy; Zi s abond, O- 98 S; pi s 2 or 3; W s
selected fromthe group consisting of : and Qis 0 or

29. She Xetlbe oBtEDAimil cliherdin Rheseiip Raisgéh,

hal ogen,_opti onall{%/ substituted C _6al kg or :
P RRkLY Substered Ci-palley} @F Sr-s2iPEYar g 19,0 or

h?t fyCiY$r ﬁndwcﬁéss @8@9& g§omT@ﬁe”§£BQ§ @5n§i§tﬂhg
of

erein Ris H, oro, n-propyl,

and Q is a bond.



or met hoxy.29. The nmethod of claim1l , wherein Ris H
, hal ogen, optionally substituted d _6al kyl or G -
W@bkdanyyosZ is Oor S; pis 1 or 2 ; Wis sel eetruSionem7441

the group consisting of: and Qis a bond.30 . The
met hod of claim1l1, wherein Ri s H, hal ogen,
optionally substituted C--44&al kyl or C - alkoxy; Zi s
Oor S; pi s 2; W s selected fromthe group

30. covisd stteiatritgocbfof calmt'uﬁ)l swlzebehd. B1is Al C dgpbodien havi ng

the stru A conpound ving the structure 33
BT o P4 HECSE roior et o kot kony £ £5 6 or

S p is 2; W is selected from the group consisting of:

¥

E

and Q is a bond.
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31. A compound having the structure

0 \ o
_,K"’f
o [ S~
N
F
32. A compound having the structure

p— . J—

33. A compound having the structure

PN

-

—




