WD 03/ 029230 PCT/ US02/ 31445 1 METHOD FOR PREPARI NG BENZENESUL FONYL
COVPOUNDS BACKGROUND OF THE INVENTION 5 Field of the Invention This

i nventi onwoaBat®esoto a net hod of preparing aromatic sul f eaglusohbans des and
i soxazol yl benzenesul fonam des. This thod especially relates to a nethod
for the preparation of val decoxi b, 10 parecoxi b, parecoxib sodi um and

4-[ 5- net hyl - 3- phenyl i soxazol - 4- yl] benzenesul fonyl chloride. Description of
Rel ated Art 15 Substituted isoxazolyl conpounds useful in treating
inflammation Rfer O liﬁeﬁléE ONYL GONIPO preparing
substituted isoxéggﬁgg-y e%?gﬁggaP%gﬁgﬁyggﬁgg%pou%as areﬁgggiribed in
U.S. Patent 5,859,257. Methods for preparing prodrugs of COX-2 inhibitors
are described in U S. Patent 98, .20 U ' s _Encycl opedi a of

| ndustrial chem stry, 5ﬂE§£EH§BEﬁﬁﬁaé§le, Hg&gﬁﬁ descri bes the
preparation of aromatic sulfonyl chlorides wusing excess chlorosulfonic
acid. Ul mann's Encycl opedia al so describes the preparation of aromatic
sul f onantdeFitldehtled ivehtion sul fonyl chlorides. 25 In the chlorosul fonation
reacti on, secondary reactions such as sulfone formation and

pol y-chl orosul fonati on may be mnimzed with the use of |arge excesses of
chl orosul foni ¢ aghgd,: it L addi ng sul fone
formation inhibi??%Engﬁgg%éﬁ%ggg%ghﬁeé?#giggﬁﬁ?%aﬁ@%W%Patent 5,136, 043.

Addi tion of saKbimyd chlotided analtisoxgzalythdnzesasctoramides. This method

especially relates to a method for the preparation of valdecoxib,
10  parecoxib, parecoxib sodium and 4-[5-methyl-3-phenylisoxazol-4-

yl]benzenesulfonyl chloride.

Description of Related Art

15 Substituted isoxazolyl compounds useful in treating
inflammation are described in U.S. Patent 5,633,272. Methods for
preparing substituted isoxazol-4-yl benzenesulfonamide compounds
are described in U.S. Patent 5,859,257. Methods for preparing
prodrugs of COX-2 inhibitors are described in U.S. Patent 5,932,598.

20  Ullmann’s Encyclopedia of Industrial chemistry, 5™ Edition Vol. A3
page 513 describes the preparation of aromatic sulfonyl chlorides
using excess chlorosulfonic acid. Ullmann’s Encyclopedia also
describes the preparation of aromatic sulfonamides from aromatic
sulfonyl chlorides.

25 In the chlorosulfonation reaction, secondary reactions such as
sulfone formation and poly-chlorosulfonation may be minimized with
the use of large excesses of chlorosulfonic acid, by diluting with a
solvent, or adding sulfone formation inhibiting substances as described
in U.S. Patent 5,136,043. Addition of extra chlorinating agents such as

30 thionyl chloride (EP 115,328) complicate the process by incorporating

additional operations and complicating waste handling while not



30 thionyl chloride (EP 115,328) conplicate the process by incorporating
addi tional operations and conplicating waste handling while not WO

03/ 029230wWD 0P@IY28I502/ 31445 addressing reactivity issues dReTtusor/sgas ubility
of the reactants. The wuse of chlorinated solvents such as carbon
tetrachloride, chloroformor nethylene chloride, while partially
addressing sone solubility concerns, conplicate the operation of the
process by creating a two 5 phase reacti on mass, generate enpl oyee exposure

concer ns dugaf&ifdRactivlydidubs B @Nfsdlebiliy afdiereactadts.t iese sol vents and
further introduce these™ chlorinated solvents to the waste streans.

Japanese patsenf chigiiaterbolents sughbeeari@ograciiorde, gRISIIPHRET { he reaction of

hi gh-density pal ye | ene, ((HDPE) .- wi f I bapide in trifluoroacetic
acid in 1Gn?tﬁ e‘}ﬁ/"r“te"i ew&%lepjn%éﬂ(ﬁé%ﬁ%ﬁ{g Séger%esro g'{iglcl)lr to give

chl orosul f qnated. -AALNSkMHePeraiibh 6fitheprotearby drestitplretworanuf act ure.  Sunmary

of the Invention 15 The on-going work in the area of argmatic sul fonam de
synt hesiss 6p1ﬂsetﬂeectia:him;iSSygem&rates@mdmﬂeﬂXD@Wi%Wﬁmélﬁ‘éf’ﬁ@P@ conpounds in

treating inflanmati on point t he.cont i nui f onom cal ,
pract i cgl amatmi"%ddﬁﬁgﬁ{aa}r%?% g]fﬁeeﬁ%ﬁ? Se"{nge{f‘ﬂlge&g&?%duﬁ%%g‘?e t hese

conmpounds. alﬁ)nm?edgﬁﬁ%ﬁﬁtto {HRPANd SRRk OMbaiRse patsmvwpblicationod of prepari ng
aromatic su ?onyl hal 1 de conpounds generalil[gﬁ and the correspondi ng

i soxazol yl benaen#rad-1412fiddscrbestsueabsion RE high=-dessipheny| i soxazol - 4-
yl) phenyl] sul fonyl anam de_.c unds - enyl i soxazol - 4-
yl ) phenyl ] SEHIY%W%]JF‘ op Qé’}’ﬁ%gﬁf%ﬁgﬁﬁ’lﬂﬁg at Frﬁg’lgﬁl\%%éﬁ%éséd m)né t he several

10 the presence of AIBN (radical generator) to give chlorosulfonated

polyethylene which is used in rubber manufacture.

Summary of the Invention

15 The on-going work in the area of aromatic sulfonamide
synthesis and the utility of isoxazolylbenzenesulfonamide compounds
in treating inflammation points to the continuing need for economical,
practical and environmentally acceptable methods to prepare these
compounds.

20 The present invention provides a novel method of preparing aromatic
sulfonyl halide compounds generally and the corresponding
isoxazolylbenzenesulfonamide compounds, N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide compounds and N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl}propanamide, sodium salt compounds. Among the several

75  embodiments of the present invention may be noted the provision of a process
for the preparation of aromatic sulfonyl halide compounds; the provision of a
process for preparing [isoxazol-4-yl]benzenesulfonamide compounds, N-[[4-(3-
phenylisoxazol—4—y1)pheny1]sulfonyl]propanamide compounds and N-[[4-(3-
phenylisoxazol—4—y1)phenyl]sulfonyl]propanamide, sodium salt compounds. In

30 one embodiment the present invention provides a method of preparing an



25 enbodi nents of the present invention nay be noted the provision of a
process for the preparation of aromatic sul fonyl halide conpounds; the
provi si orwofo3@292pr ocess for preparing [isoxazol -4-yl] benzeogdisvt/aaaim de
conpounds, N-[[4-(3- phenylisoxazol -4;yl)phenyl]sul fonyl] propanam de
compounds and N-[[4-(3- phenylisoxazol -4-yl)phenyl]sul fonyl] propanam de,
sodium salt conpounds. In 30 one enbodi nent the present invention provides
a nmet hod of preparing an WO 03/ 029230 3 PCT/ US02/ 31445

[ i soxazol - 4yl BeAzeBesehiaromBide compounthdving the strimurstof Hotowle of For mul a
1: 51 10 m%erein t'he net hod conprises contacting a precursor conpound
selected fdom the group consisting of Formula 2 and Fornula 3: 15 2 3 with
a halosulfonic acid in the presence of trifluoroacetic acid to produce a
hal osul f onat ed product; and contacting the hal osul fonated product with a
source 20 of ammonia to produce the [isoxazol -4-yl] benzenesul f onam de
conpound having the structure of Formula 1 (val decoxi b). In another

enbodi ngnt the present invention provides a nmethod of preparing an

N-[[ 4- (3- phenyl i soxazol -4 WO 03/ 029230 4

SO,NH,

1
10
wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3:
15

2 3

with a halosulfonic acid in the presence of trifluoroacetic acid to produce a

halosulfonated product; and contacting the halosulfonated product with a source
20  of ammonia to produce the [isoxazol-4-yl]benzenesulfonamide compound
having the structure of Formula 1 (valdecoxib).
In another embodiment the present invention provides a

method of preparing an N-[[4-(3-phenylisoxazol-4-



yl ) phenyl ] sul fonyl | propanam de having the structure of Formula la
(parecoxi b) SO2NHC(O CH2CH3 5 l1la PCT/ US02/ 31445 wherein the method

conpri seswo@maaresi ng a precursor compound sel ected from POE/USODENI4S
consisting of Formula 2 and Formula 3;,with a halosulfonic acid in the 10
presence of trifluoroacetic acid to produce a hal osul fonated product; and
contacting the hal osul fonated product with a source of ammonia to produce
the [isoxazol-4-yl]benzenesul fonam de; and contacting the sul fonam de with
a propionap 2R5HEe hihige M dtéctude phBmythulsbxazol - 4-
yI)phenyl]?9?@%%@??%&%%2?#%21de conpoﬁnd havi ng the structure of Fornula 1la.
15 I n anot lfpare@nd)di nent t he present invention provides a nethod of
preparing an N-[[4-(3-phenylisoxazol -4-yl)phenyl]sul fonyl] propanam de
sodium salt having the structure of Fornula |b arecoxi b sodi um
SO2NC( O) CH2CH3 Na+ 20 | b WD 03/ 029230 5 PCT/88¢%/4kkhe"aher ei n t he met hod
conpri ses contacting a precursor ) gel ected from the group
consisting of Formula 2 and Formul a /42 a halosul fonic acid in the

t he

wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the
10  presence of trifluoroacetic acid to produce a halosulfonated product; and
contacting the halosulfonated product with a source of ammonia to produce the
[isoxazol-4-yl]benzenesulfonamide; and contacting the sulfonamide with a
propionating agent to produce the N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la.
15 In another embodiment the present invention provides a method of
preparing an N—[[4—(3—phenylisoxazol—4—yl)pheny1]sulfonyl]propanamide

sodium salt having the structure of Formula 1b (parecoxib sodium)

SO,NG(0)CHoCHs
Na+

N
\O
20



5 [1soxazol -4-yl ] benzenesul fonam de; and contacting the sulfonamde wth a
propi onati ng agent to produce the N-[[4-(3-phenylisoxazol -4-

yl ) phenylweuwBfhzngd | pr opanam de; and contacting the propan&ardSonst4is a

sodi um base to produce the 5

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ] sul fonyl ] propanam de, sodium salt
conpound having the structure of Fornmula 1b. 10 In another enbodi nent the
present invention provides a nethod of preparing an

N-[ [ 4- (3- phgRydih 8R*A&RbA Gotibig emthdtiiglof pragurjcrwoinpoand stdechedhitany  t he
structure of Fornmula 1, wherein the nethod _conprises %orm ncg. L

di pheny! et teengmep oxisistingef Foapile @ 206 Kpeawa 3oyt s Aplasuliony apidinghe

di phenyl et hanone with a source. of hhe. ting said oxine
15 conpound@ SiFRge gt’éﬁp%rﬁﬁc%lﬁ%ldgﬂBp%dggg@e{@g@é | r’elltgeﬂ g%ﬁa{!{ag&f orma

di phenyl i S%ﬁﬁ‘%&?ﬂg‘l‘ﬁe ATosYiBdriae [F6dHROWNRE a saufte ©f Aahig produce the
di phenyl i soxazol ime derivative conpound with trifl uoroacetic acid and a

hal osul Boni[soradott4tyd]beoranesul frahmidel ansheaniastipg Sreiionypide %6Mct i ng t he

hal osul f onat ed product with sQur, of, [  4produce the [isoxazol -4
20 yl] benzé’ﬁ%ﬂ‘il%tﬁ‘ﬁé‘ﬁ?‘ﬁféocl?fﬂfgl%ﬁ“ﬁIﬁ'ﬁ\‘/”f(&ﬁ%ggg ?iuogtdrure of Formula 1. In
anot her e”ﬁﬂ?)ﬁ' 15y RS SR RtnideMMeIddneRting el teparamidit Wishl a sédiupr epar i ng an
N-[[ 4- (3-phe€ %/l I s]f)s}ga?@f B{lﬁ-yl ) phenyl ] sul f onyl ] pr opanam ﬁe of F.8r mul a la,
wher ei n t heasetohmddwerthe Nsi4-($-phenytisoazel-pbpRant I HENEPIORAECGer i vat i ve
conpound by contacting a 2-di phenyl et h i a source of 25

hydr oxyl am SRy t‘?&?ﬁ%&#‘ﬁ‘é‘%ﬁﬁcﬁ%&ﬁ%‘%@%&ﬁ&e compound with a strong
base an@ an acetyl atinBgea6RknchOhé prefem islicntionptdvidex azndthateofder i vat i ve
conpound; and contacting the di phenylisoxazoline derivatiyve ound with

trif1 uor oaqetparingeindN-AHd(3aphvalimubtcdrid)pheny lsiondisignamaids Qﬁcl‘g nat ed
gmﬁ?;; t O%ngggfgt%r%%%g ltﬂ?l(is g’i‘g]%%ut- ti%??l tcgdgcr?gﬁ %ggﬁotr%ﬂn&%h Sesgg:rgguﬁrj havi ng
;?gp?;;gf} ﬁcgﬁléegl&}]etﬂfa%'bﬁy binds deaehifa¥nafuhd By th@asiefonanm de conpound with a
diphenylethanone with a source of hydroxylamine; and contacting said oxime
15 compound with a strong base and an acetylating agent to form a
diphenylisoxazoline derivative compound; and contacting the
diphenylisoxazoline derivative compound with trifluoroacetic acid and a
halosulfonic acid to form a halosulfonated product; and contacting the
halosulfonated product with a source of ammonia to produce the [isoxazol-4-
20  yl]benzenesulfonamide compound having the structure of Formula 1.
In another embodiment the present invention provides a method of
preparing an N—[[4-(3—phenylisoxazol-4-yl)pher1yl]sulfonyl]propanamide of
Formula 1a, wherein the method comprises forming a diphenylethanone oxime
derivative compound by contacting a 1,2-diphenylethanone with a source of
25  hydroxylamine; and contacting said oxime derivative compound with a strong
base and an acetylating agent to form a diphenylisoxazoline derivative
compound; and contacting the diphenylisoxazoline derivative compound with
trifluoroacetic acid and a halosulfonic acid to form a halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce

30 the [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1; and contacting the sulfonamide compound with a propionating agent



WO 03/ 029230 6 PCT/ US02/ 31445 to produce the

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ] sul fonyl ] propanam de conpound havi ng
t he strucworog/ozh23¢or mul a la. | n another enbodi ment the pr@sEniSo/sment i on
provi des a nmethod of preparing an

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ] sul fonyl ] propanam de, 5 sodium salt
conpound having the structure of Fornula 1b, wherein the nmethod conprises
form ng a di phenyl et hanone oxi ne derivative conpound by contacting a

1, 2-di pheny] @%H@%QH@NV@[[MB-@h@r@lﬁl‘s@&zaf-4moﬁh@maIslafdnyﬁpm@amlaidti ng said oxime
derivative conpound with a strong base and an acetylating agent to forma
di phenyl i soxapaindiavierthe sttuichee o Botaide lag t he di phenyl i soxazoline 10

derivative with_trifluorogacetic.acid a I j i to forma
hal osul f onat ed BPWFH@’(?&% P}?gprﬁ?gpﬁg%ggglp??)ﬁg%sg{?ngtrk@gSgt with a source
of amoni reﬁ?ﬂ’% Q@NQ[@J@_ghéﬂyﬁ@éj;@aé@1—4-§})¥lhdn19ﬁglilﬁﬂ@ﬂpiofpanmmdd,e 1; contacting
the sulfona e W th propionating agent to produce_ the
N- [ [ 4- ( 8- pRediyii sahxampburt hayingithe sirigteigl of @ﬁ?ﬁ?lﬁébpﬂhgﬂ%@egmund havi ng
W Th & SodiamPBiEsdoTBnpAstiEayEanond SXinE Gbi b BmBbRRFRRM e conpound
N-[[4-(3- p'&%ﬂt&éﬁ@ﬁ%ﬂ%{&g%h"egl ledRRGRYite b!:s(fnﬁﬁé’bﬂ Ipydepaanindsconsethgm sal t

c

conmpound havi ng re of Formula 1b. In_another enmbodi ment the
present i negidtoxime perbwatite sompowtdwigh aktrong kase prdian acehAMMEASEY Ponyl hal i de

O e e Tk S e Bparf g her o1 m X 1 @
10 derivative with trifluoroacetic acid and a halosulfonic acid to form a
halosulfonated product; contacting the halosulfonated product with a source of
ammonia to produce the [isoxazol-4-yl]benzenesulfonamide 1; contacting the
sulfonamide with propionating agent to produce the N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyljpropanamide compound having the structure of Formula 1a;
15  and contacting the propanamide compound with a sodium base to produce the
N—[[4—(3—phenylisoxazol-4—yl)phenyl]sulfonyl]propanamide, sodium salt
compound having the structure of Formula 1b.
In another embodiment the present invention provides a method of

preparing a benzenesulfonyl halide compound having the structure of Formula

20 4
R3
Ry Ro
Rsg Ry
SOsX
4
25

wherein X is a halogen atom and R, R?, RS, R*and R® are independently

selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,



selected fromthe group consisting of hydrogen, alkyl, alkenyl, alkynyl, W
03/ 029230 7 PCT/ US02/ 31445 cycl oal kyl, aryl, heterocyclyl, alkoxy,

al kyl am rwp oajokapBe hi o, acyl; wherein alkyl, alkenyl, alkyoylusozyakdal kyl,
aryl, heterocyclyl is each optlonally substltuted mnth one or nore

noi eties selected fromthe group con5|st|ng of al kyl, al kenyl, al kynyl,
cycl oal kyl, aryl, heterocyclyl, alkoxy, alkylam no, alkylthlo acyl, hal o,
5 hanaIkyIaryI al koxyaryl , hanaIkyI, and al koxyhal oal kyl ; wherein the

met hod @?&bﬁﬁﬂ &%thaﬁkdcga B afeR g dlkylinathop bikplyttio caoyba\dmbimakkiyhg t he
structure o Fornul'a 5: 1 g with a halosul fonic¢c acid bq 5 presence of
trifl uor oaakkenyl, akkiyulyl, %meéwyaﬁﬁrhﬁ%ECW%ﬂb%ﬁ¥@ﬁ@§@P]5ﬁ9 sHUPe de conpound.

| n anot her odi nrent the prese t f 15
brepar i ng. 2B pieyRoaRioBr Saetd bRTE: RSB AERANTEAIAR. The et hod
conpri ses gﬁgﬁrngg Ig%dggam){%@r deeReiobl, ammy,cdneylmmibmlmthw takylahtlal osul f oni c

acid inth t7ifluoroacetic acid t hereby formn

5- phenyBisdmkmﬁhdmﬂLykbmﬁnﬁdmé@%kykﬁﬂﬂaumﬁﬂh@@ﬂéﬁhﬁﬂﬁﬁﬂnﬁ%%?ﬁg‘8he structure

appl | cab | OPTERe FRTBHEE EnCoT AU ST BaaaL: (e SRURISS scope of The

Formula 5:

Ry

10 S

with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming
a benzenesulfonyl halide compound.
Tn another embodiment the present invention provides a method of
15  preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a 4,5-diphenylisoxazole compound with a halosulfonic
acid in the presence of trifluoroacetic acid, thereby forming a 5-phenylisoxazol-

4-yl benzenesulfony! halide compound having the structure of Formula 6:

SO.Cl

| N\

(

20



apparent fromthe detail ed description provided bel ow. However, it should
be wunderstood that the follow ng detailed description and exanples, while
i ndi cat i yopsmetesr ed enbodi nents of the invention, are giwemn/usy2/sways of 5
illustration only since various changes and nodification within the spirit
and scope of the invention will beconme apparent to those skilled in the
art fromthis detailed description. BRI EF DESCRI PTION OF THE FI GURES 10
Figure 1 shows a process by which 4-[5-nethyl - 3-phenylisoxazol - 4-

yl ] benzenesul f opgahdechavémBe dpicasilityadfuhepeentarvention wiltkasome pr epar ed.
Figure 2 shows the process by which the conpoun havi ng, t g structure of
For mul ae 1lappneht Tiwne the detailpd dpsaripdont pioiderde %&3?9‘3 e structure

15 of FOI’ mul a 1. TAI L DESCRI P. iﬁF CDI MENTS 20 Th
f ol | owi ng gg@egﬁtp@gt%@ég{? P ?WW&F@%%%S%B%MF%IPm gﬁltg o’svevgig%i lled in the grt
In practl C§ %gti?g#?ét@ﬁ&{‘&mbéﬁlﬁeﬁtb@ﬂtheEH@d’miSﬁ, art lgiven dhgtvaiylofd descri ption

should no strued to unduly limt the present |nventiop as

m)gl fLCﬁt lhﬂlniﬁtratiﬁh onlgrsingt iveneusichanges 2e¢BwdifiasHeR WaDELTHE SRH At ei n can be
made by those of = ordinar i1l in th i : i omthe
spirit or Seensefshe INEAHHTRY eco’?%ai’%a\r/%nr‘}? ‘ir) %/hé)\g%l%@g%gllenr 59%%%1'8&%%% ents of

each of th%&a@fecﬁﬁ@&ﬁﬁﬁoﬁi ted herein, including the contents of the
references cited Wwthin these prinary references, are herein incorporated
by reference in their entirety. 30 a. Definitions WO 03/029230 9

BRIEF DESCRIPTION OF THE FIGURES

10
Figure 1 shows a process by which 4-[5-methyl-3-phenylisoxazol-4-
yl]benzenesulfonamide having the structure of Formula 1 can be prepared.
Figure 2 shows the process by which the compounds having the structure

of Formulae 1a and 1b can be prepared from the compound having the structure

15 of Formula 1.

DETAILED DESCRIPTION OF THE PREFERED
EMBODIMENTS

20 The following detailed description is provided to aid those skilled in the
art in practicing the present invention. Even so, this detailed description should
not be construed to unduly limit the present invention as modifications and
variations in the embodiments discussed herein can be made by those of
ordinary skill in the art without departing from the spirit or scope of the present

25  inventive discovery.

The contents of each of the references cited herein, including the
contents of the references cited within these primary references, are herein

incorporated by reference in their entirety.

30 a. Definitions




PCT/ US02/ 31445 The following definitions are provided in or i

'r'eader in under st andi ng the detail ed descri pltoi on of the prggtrant C)i gi/gnt ihgn'
Al kyl, " walogezpB) " and "al kynyl " unl ess otherw se noted &C@/Usavbu443tr ai ghi
chain or branched chain hydrocarbon oups of fromone to about 5 twenty
carbons for alkyl or two to about twenty carbons for al kenyl and al kynyl

in the present invention and therefore nean, for exanple, nethyl, ethyl
propyl, butyl, pentyl or hexyl and ethenyl, propenyl, butenyl, bentenyi,

or hexenyl and gt hyiine ReBRYidNS arepudwdnd in opdenty ailthe madéréry ny |
respectively and isoner sgt her eof . l}%ﬂ"cycl oal ky(lymwl S a rmnoy )c/)r

nul ti - ri ngeddestabdiog theedopiledaiescriniion of SPreseBHPXFHODE hree to ten carbon

atoms, and wherei ny, £ing.can . i . i
bonds. Exanpl es PetudEraR ehfle BRULE Guelb iy B BT 1P e

cycl opent yly . Cyclalesvirandisa khah kg mptarbamgronys bbiteptonk to Aow| " nea
fully unsatu?%t ed nono- or nulti -?i ng car%rocyy/scl e,e?Sqn:en Ilﬁw bu?sngt

| IHreT}[ te reg gt gitwlsﬂt@ﬁgﬂbburs £t abieyl anisubiotabott ERYFEFRPDS forANHnHY 0 %%glyhpt hracenyl .
car boc_yc?/_e iaﬁ?r@P%ggwge%?gﬁ%ﬂ%éﬁ%ﬁf%%ﬁggﬁtcgérslrlrs‘g{:aa 1%2@%%%@%9?1{\: n% P, or
;3; / EP' > %ﬁxltﬂ,dﬁe%tyl . bt AR benjINgrobalyl, duidhgl, pentsaylioeiExedd agd 3 / ~\ n3 2
ethynyl, propynyl, butynyl, pentynyl, or hexynyl respectively and isomers
thereof.
10 “Cycloalkyl” is a mono- or multi-ringed carbocycle wherein each ring
contains three to ten carbon atoms, and wherein any ring can contain one or
more double or triple bonds. Examples include radicals such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloalkenyl, and cycloheptyl.
"Aryl" means a fully unsaturated mono- or multi-ring carbocycle,
15 including, but not limited to, substituted or unsubstituted phenyl, naphthyl, or
anthracenyl.
"Heterocyclyl" means a saturated or unsaturated mono- or multi-ring

carbocycle wherein one or more carbon atoms can be replaced by N, S, P, or O.

This includes, for example, the following structures:

(Z\Z:a I/\Z3
/ or l

Qz ‘ 2
Z

20

wherein Z, Zl, 72 or 73 is C, S, P, O, or N, with the proviso that one of Z, Zl,
72 or 73 is other than carbon, but is not O or S when attached to another Z atom
25 by adouble bond or when attached to another O or S atom. Furthermore, the

optional substituents are understood to be attached to Z, Zl, 72 or 73 only when
each is C. The point of attachment to the molecule of interest can be at the

heteroatom or elsewhere within the ring.



Z wherein Z, Z1, Z2 or Z3is C, S, P, O, or NN with the provi

Z, Z1, Z2 or Z3 is other than carbon, but is not O or Spv\ﬁelnsgttgghegn'?om
anot her 2Avetosme®30 by a double bond or when attached to an®CmArsoD3@s S at om
Furthernore, the optional substitue%s are understood to be attached to Z
Z1, Z2 or Z3 only when each is C The point of attachment to the nolecul e
of interest can be at the heteroatomor elsewhere within the ring. WO

03/ 029230 10 PCT/US02/ 31445 The term "al koxy" neans a radical conprising an
al kyl radical thak i "ai@xgeehehis aradivay genprisirgran dkdhadisalghatés hoxy radi cal .
More preferred al koxy radicals are "l ower al koxy" ra%[@%:?d);%havi ng one to

ten car bon bahdetsto amoapganesomosuch 36 B meiRxyapdcan Mergar 9%%et hoxy,

propoxy, isoprqpoxy,. butoxy and. 5t - " i no"
B TR eal oY SR i oy i B g e o B, I D tom
such as a NrughiwmhRak RR1ERAh6HAbxy, MiHoRy Pirepesys Bdpropaxly, batexyand "1 ower

al kyl am no" radicals having one to ten carbon atons Exa
. ( . . . npl es of such
radi cal § i neidt-bdexi et hyl am no, N, N-di net hyl ami no, N 10 et hyl am no,

N, N- det hyl am no,_ N, N- dj, | aming, N-buylam . :

met hyl - N- et hyl aﬁ%&?@t@ﬁﬁg’%}ﬂo' ik ﬁ?dggal ?réﬂéﬁxgm%g ?Igél;klggadécglr%?ti sing an

al kyl radi gabotdatio hfitrdeRdekh, sacRasaNtethatbmino Sdichl. dora preiérad t hi o
radical. More preferred alkylthio radicals are "lower al kylthio" radicals

2:;/ Ih ;?t ?"ng mgitcﬁle :aied?m;mmrlliulaxfﬁt@pj’ 181 IS0 &RH T RACR s incl ude
Tadi cal corprmrptsnenRRyRabchf R Piq R antoly i, eyl reans @
10  ethylamino, N,N-diethylamino, N,N-dipropylamino, N-butylamino, and N-
methyl-N-ethylamino.

The term “alkylthio” means a radical comprising an alkyl radical that is
bonded to a sulfur atom, such as a methylthio radical. More preferred alkylthio
radicals are "lower alkylthio" radicals having one to ten carbon atoms.

15  Examples of such radicals include methylthio, ethylthio, propylthio and
butylthio.

The term “acyl” means a radical comprising an alkyl or aryl radical that
is bonded to a carboxy group such as a carboxymethyl radical. More preferred

- acyl radicals are "carboxy lower alkyl" radicals having one to ten carbon atoms
20  and carboxyphenyl radicals. Examples of such radicals include carboxymethyl,
carboxyethyl and carboxypropyl.

The term “halo” means a fluoro, chloro, bromo or iodo group.

The term “haloalkyl” means alkyl substituted with one or more halogens.
Examples of such radicals include chloromethyl, difluoromethyl,

25 trifluoromethyl, pentafluoroethyl, dichloromethyl and trichloromethyl.
When used in combination, for example “haloalkylaryl”, “alkoxyaryl” or
‘alkoxyhaloalkyl” the individual terms listed above have the meaning indicated
above.

As used herein, Me means methyl; Et means ethyl; Pr means propyl; i-Pr

30  or Pr! each means isopropyl; Bu means butyl; t-Bu or Bu! each means tert-butyl.



i's bonded to a carboxy group such as a carboxynethyl radical. Mre
preferred acyl radicals are "carboxy |lower alkyl" radicals having one to
ten car bowoaswoze3®0 and carboxyphenyl radicals. Exanpl es otCTdAsoh3nasli cal s

i ncl ude car boxynet hyl , carboxyethyl1§nd car boxypropyl. The term "hal o"
nmeans a fluoro, chloro, bromo or iodo group. The term "hal oal kyl" means

al kyl substituted with one or nore hal ogens. Exanples of such radicals

i ncl ude chloronmethyl, difluoromethyl, 25 trifluoronethyl, pentafluoroethyl,

di chl oronet hyl gpghitdcidien aa@oRYykch sdkaghus ecbduce orfibiemarponatedor exanpl e
hal oal kyl aryl™, ™"al koxyaryl " or “al koxyhal oal kyl " the individual termns

listed abowgdivayleminesoneashivit aidipheayleEMnongynyapoupd tQJEré’guT'Fear ein, Me nmeans

met hyl; Et an thyl; Pr an r ..4-Pr 30 or Pr' each nea

i sopropyl ; dﬁleﬁéﬁﬁén%ﬁt%fl?e a‘srﬁ/@%ggc(%ﬁﬂmengéh nmeans tert-butyl. WO 82/ 029230
11 PCT/ US02/ 31445 W€ Bkseash Sadetharupds contaftigtaoxshe dagediveo produce
sufficient protonated hydroxylamne to react with a di phenyl et hanone
conpounsl t compodutproduces syfficient dit MOTOINECISK fvrider st i¥edt onpound.  Strong
base is a ba%e t.hat upon contacting an oxine derivative 5 conpound
produces s @F§tYeHBRREEHE - ani on species to further react with an acetylating

agent. Deproton ??écp?(goﬁﬁﬁ@ phst i8 alAsewhthbactsewiet & hydibkylaminedsalbixy| ani ne sal t

to produce suf nt hydroxylamne to further react with a

O ot s ST e g B e P e LT e er 1 vative
benzenesul FCORRRY t%ﬂﬂ%‘&%ﬁ%?ﬁgiapﬁ%e gﬁﬁ%ﬁéﬁiy%ﬁ%}%ﬁ%ﬁ% 'gnaa(ﬁ l)ggcgs a
10 Propionating agent means an agent that upon contacting a
benzenesulfonamide compound having the structure of Formula 1 produces a
sulfonyl propanamide compound. A propionating agent can include an active
ester such as a propionyl anhydride, a propionyl mixed anhydride, a propionyl
thioester, a propionyl carbonates or the like. A propionating agent also includes
15  a propionyl halide preferably propionyl chloride, an active amides such as N-
propionyl imidazole, N-alkyl-N-alkoxypropionamides and the like. Many more

active propionating agents are described in M. Bodanszky, Principles of Peptide

Synthesis 14-61 (second revised edition, Springer Verlag 1993).
An acylating agent is an agent which upon contacting a 1,2-diphenyl
20  ethanone derivative oxime in the presence of a strong base produces an
isoxazolyl compound or an isoxazole compound having the structure of
Formula 2 and/orti Acylating agents can include an acetic anhydride,
preferably diacetic anhydride. An acylating agent can also include an acyl
halide, preferably acetyl chloride. An acylating agent can also include a C1 to
25  about C6 alkyl acetate selected from the group consisting of methyl acetate,
ethyl acetate, propyl acetate and butyl acetate and more preferably ethyl acetate.
A sodium base is a base which upon contacting with the
benzenepropanamide compound having the structure of Formula 1a produces a
sulfonyl propanamide sodium salt compound. Sodium bases can include sodium
30 hydroxide, a sodium alkoxide such as sodium ethoxide or sodium methoxide. A

sodium base can also be sodium hydride or sodium carbonate.



sul fonyl propanam de conpound. A propionating agent can include an active
ester such as a propionyl anhydride, a propionyl m xed anhydride, a

pr opi onylwotobiozeesi er, a propi onyl carbonates or the |ike. PATAISOp3@A®Ht i ng
agent al so includes 15 a propionyl hal i de preferably propionyl chloride, an
active amdes such as N propionyl inidazole, N-alkyl-N alkoxypropi onam des
and the |like. Many nore active propionating agents are described in M
Bodanszky, Principles of Peptide Synthesis 14-61 (second revised edition,
Springer Verlag A8Q%ctindBrépyik athdgicalgaoibtyiwhiah sagesto pabiegh upon contacting
a 1, 2-di phenyl 20 ethanone derivative oxinme in the presence of a strong
base produchsminal funstsaatity 9f 2 wolepdlamdilsthemolespleds BIEIEURHBuUNd havi ng t he

t t F | 2 . A t j ti
anhydr | de, ChEPIPLRBBRYR At e a0t R0 Bt i e B8 SFeo ¢
i nclude an d:ﬂgﬁ’ﬁc&ll fb%&ﬂi(%féthd}fr@fe@ﬁ%@érﬁu@@:ﬁibﬂ regfolved tckeveatheamigimdd i ng agent can
e a to

al so inclu about al kyl acetate selected fromthe group
consi st 5ng ohtmixel functiewditnt A hydexphiTogedrSgroup FIEMPEp RIUEAd but yl

acetate and nore_ preferably ethyl acet I t@gﬁj' ase which
upon cont acbtyidFRj‘y YOHPt I‘\Aepngeﬁ?er?ﬁ 8?5%%%&?%8“@8%%%%% Vi %gﬁfﬁgpstructure
of Formul a 6B $hethydeei Vb iPsrorerdbydepreedinmgeap.tUsehidpound. Sodi um
bases can |gr1€§l|1 glcemgodi umy 30y}1g1(rjbrg>l<%o%e, a I’sﬂsgdiq)um al koxi d‘f such as sodi um

et hoxi de orpreedimgEvephoi ey walelysio ¢hemishas Nuszaiow ery! BOHCHRS hydri de or
sodi um car bonat e. 03/ 029230 .12 [ USO i roup is a
cheni cal nmo¥&¥R8 "W\}Ii\gsr‘fng%‘?g’e%etogorﬁﬁ%ﬁetg%%%dz%%%s%éﬂp%%%t y of a

mol ecul g Whisl&int HEOPRLRA M EnikiSy 8692 (DatdBdidion G It Waley BeSmtsj HI99%t a
different |IOocus In e nolecule. Preferably, after the chem cal reaction,
the prot ect Angxgnplapf e grotbeed bydsosanatoyl geaupap adsectiypicdi nal

benzyloxymethyl group and the like.

b. Process Details

15

In accordance with the present invention, a process is now provided for
preparing benzenesulfonyl derivatives, in particular 4-[5-methyl-3-
phenylisoxazol-4-yl]benzenesulfonyl chloride having the structure of Formula 6,
4—[5-methyl—3-phenylisoxazol-4—y1]benzenesulfonamide (valdecoxib) having the

20  structure of Formula 1, N-[[4-(5-methyl-4-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide (parecoxib) having the structure of Formula la
and N—[[4—(5-methyl-4—pheny1isoxazol-4—y1)phenyl]sulfonyl]propanamide
sodium salt (parecoxib sodium) having the structure of Formula 1b. A
schematic of a method for the preparation of valdecoxib using the present

25  invention is provided in Figure 1. A schematic of a method for the preparation
of parecoxib and parecoxib sodium from valdecoxib using the present invention
is provided in Figure 2.

Tn one embodiment, the present invention provides a method of
preparing an [isoxazol-4-yl]benzenesulfonamide compound having the structure

30 of Formula 1 comprising contacting a precursor compound selected from the

group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the



5 chem cal functionality. A hydroxyl protectin roup for exanple can
protect a hydroxyl group. A protected hydroxy?re?hyl lOgroup coggrises a
hydr oxy mewbybB/o2gsoup i n which the hydroxyl group is prote®C@Wshy3m4s
protecting group. Useful protecting [groups can vary widely in chem stry.
Nuner ous hydroxyl protecting groups are described in Theodora W G eene
and Peter GM Wits Protective 10 Goups in Organic Chem stry 86-97 (Third
Edition, John Wley & Sons, 1999). An exanple of a protected hydroxynethyl

group is a feacdtd oratiftorokesmie ki fRsdugt a palosyifaatbdithedck el b. Process
Details 15 P?n accordance with the@g? esent invention, .a pr o&es IS now
4P

Zr 0\5/i ded f aontaptirepthe mg@sm&m@qﬁaggdu%wm agePTcE SF APEONI4 19 Y ar
(5 methyl 3. phenyi | s0xaz 4 Y1 BERRRERNA DI soSbAY it 1o the

structure dfso
4- [ 5- et hyl 1 31 pRsRYlEaRXa%8 hsdulih RenaRue subbdinniste theplestmeoxi b) havi ng

il
the 20 strutture o?lForrmIa 1 N[[4-(5-nethyl-4-pheny]isoxa - 4-
IyLI) pgﬁ gysl\l]_ [siFZérxgigyJ fbfﬁxTn{gamr?dé)el(apap%@niebt) h%%ﬂilﬁqgictqqéi- stFf?&%’i)bf ®eof Formul a
_ -(5-net hyl - 4-phe i spxazaol -4-y|. ] i
Sodi m sal {4 GSRREBBAPY ISR PR hG TR S e h Pl BbpkP ) pPaae €¢
schemal| ¢ ofqaf{ditdnicOid, B RioRPpicRkinfciabrotalielfic aailbThisingretdie. pr esent
25 invention is provided in Figure 1. A schematic of a nmethod for the

B; g gg:\ ?t : (r)1 \rllagrrxlntn?réiﬁasefiftsnbbnirtlo)flgmmkalp_@ﬂ@_d@@t%@dh%meﬁ?f@ m‘(P&FiG’_éc,fB&i b using the
i nvention p‘?’@ﬁp&fegalhb?n%tl?%%fﬁ?mltg? gr:ggﬁ ??%bs%gﬁ !g O TR RRIge e Present
For il 20 B Bt cor conpaund sl et ed 1 rom the
U L gﬁinngiunf hyfeooxiué. alpanatitr profertedenodiraentatha4PEa P onic acid in the
ammonia comprises anhydrous ammonia.
Tn another embodiment, the present invention provides a method of
preparing an N-[[4-(3-phenylisoxazol-4-yl)phenyl] sulfonyl]propanamide
15 compound having the structure of Formula 1a comprising contacting a precursor
compound selected from the group consisting of Formula 2 and Formula 3 with
a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product and contacting the halosulfonated product with a source
of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide compound
20  having the structure of Formula 1 and contacting the [isoxazol-4-
yl]benzenesulfonamide compound with a propionating agent to produce an N-
[[4—(3—phenylisoxazol-4—y1)phenyl]sulfonyl]propanamide comp‘ound having the
structure of Formula 1a. The propionating agent useful in the various
embodiments of the present invention, for example, can be selected from the
25  group consisting of an anhydride of propionic acid, a propionyl halide, a
propiony] thioester, a propionyl carbonate and an N-propionyl imidazole.
Preferably the propionating agent is an anhydride of propionic acid and more
preferably propionic anhydride and still more preferably a propionyl halide and
still more preferably propionyl chloride.

30 In another embodiment, the present invention provides a method of

preparing an N-[[4-(3-phenylisoxazol-4-yl)phenyl] sulfonyl]propanamide,



13 PCT/ US02/ 31445 presence of trifluoroacetic acid to produce a

hal osul fonated product and contacting the hal osul fonated product with a
source ofwermmomi2a t o produce the [isoxazol -4-yl]benzeneswcrasansdes
conmpound having the structure of Forgyla 1. The hal osul fonic acid useful
in the various enbodiments of the présent 5 invention, for exanple, can be
any convenient halosulfonic acid. Preferably the hal osul fonic aci d IS
selected fromthe group consisting of bronmosulfonic acid and

chl or osul f Qgii63Gi:d N
( mBGit omPichd v dth 8 befictie\of Ebtrmuladblcbampirisingci d.  The sour
anmoni a use?ufi In tﬂe vari ous ggcrrbodi nments of the present i.nvention, 1l‘Jo(r:e °

exanpl e, caonietinpel petwesbricompruirbsaiectrsiredias &rpumgonﬂsﬂgﬁ\% PRy dr oxi de 10
and a_nhydLg)Zgn%é%mella .Wig{ﬁrgﬁlgrlﬁﬁred th,[c?l f?ﬁelé c%o‘?ftri MeRc GQAPr i ses
anmoni um ogaay 6 P ‘f%‘?ggd &Xbodi nent, the source of anmonia
conpr i ses_ 30 Ryd,0us b ARIRBhAed bibRBPAliIneRRRgliHTBalosulibatal moéws | nvent i on

provi des a ( preparing an
N- [ [ 4- (8- phanyh bameeazakmdonih ppredydd anlisosasal Yol hsaremesdonemidonpound havi ng

the structure of Fornula 1 i.Si i

Sel cot ed.f eompoHeA GO nE BULEEIATG B e ar it 2 o IR ERFARE T e
nal osul f oni g ac) 1l ok i RIESBAGR Rlvidd hblstanaRaTFoemaRIdwiibapr oduce a
al osul fon product and contacting the hal osul fonated product with a

source of HoFeRitIglageRtOgrticam N-Eé(3pbenylisgiagplehzenesul f onam de conpound

20 having the structure of Forpula 1 i I -4-

yl Lbenzenesﬂ)@@%&]ﬁﬂkﬁ@%@ﬁ%ﬂﬁ@l% Ct%ﬁlngglg‘?B%quéﬁﬁst{g&%%ﬁtﬁo‘ﬂ@ggﬁégch an N
L[ 4- (3-phenyl ioxazolading hobenublatbirmmhlnopanagdencaspaund having the
smr)uc_t e o I"a"Ta. e propionating agent useful in the various
enbodi ment spgfiudeh N [@S@phehyliserticda;yliphenyjatfphd]prepanamide; s0dePed from t he

25 Jrotp Osr;ftl c%;pggndoﬁav?nng t%gg rggt{lgeof%congaﬁ&iﬁ? n'jfk(x:e s%%ilgm basel L'fsgﬂfl ﬂpyl hal i de,
the various embodiments of the present invention, for example, is selected from
the group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride

15  and sodium carbonate. Preferably the sodium base is sodium methoxide and
more preferably the sodium base is sodium hydroxide.
In another embodiment the present invention provides a method of
preparing an [isoxazol-4-yl]benzenesulfonamide compound having the structure
of Formula 1 comprising contacting a 1,2-diphenylethanone compound with a
20  source of hydroxylamine to form a diphenylethanone oxime derivative
compound, and contacting the oxime derivative compound with a strong base
and an acetylating agent to form a diphenylisoxazoline derivative and contacting
the diphenylisoxazoline derivative with trifluoroacetic acid and a halosulfonic
acid to form a halosulfonated product and contacting the halosulfonated product
25  with a source of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide
compound having the structure of Formula 1. The source of hydroxylamine
useful in the various embodiments of the present invention, for example, can be,
an aqueous solution comprising hydroxylamine. Preferably the source of
hydroxylamine is an aqueous solution comprising hydroxylamine and a weak
30  acid wherein the weak acid is a carboxylic acid and preferably an alkyl

carboxylic acid and still more preferably the alkyl carboxylic acid selected from



propionyl thioester, a propionyl carbonate and an N-propionyl imdazole.
Preferably the propionating agent is an anhydride of propionic acid and
nore preWertdlokgp3pr opi oni ¢ anhydride and still nore pref erablugoz3pidpi onyl
halide and still nore preferably prqgionyl chloride. 30 In another

enbodi nent, the present invention provides a nethod of preparing an

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ] sul f onyl ] propanam de, WO 03/029230 14
PCT/ US02/ 31445 sodi um salt conpound havi ng the struct ure of Formula 1b

conpri sing thecg%eﬁﬁleéﬂswng oPERBRY 50d, Aeeitpaidh ahderopivhiechcid awhmére gr oup
consisting of "Formula 2 and Formula 3 with a hal osul fonic. acid in the
presence ofprdferablyisnceticetide Mest Qref@@blﬁﬁ%ﬂwe&fﬁﬁ’ﬁ%ﬁ{%%lﬁéa product and

contacting the hal osul f ed.pr.oduc M a source of amonia to produce
an [i soxaz&ﬂgwpﬁls?lﬂgﬂﬁ8§@%%% eﬁgaa%g\érr%%@hd having the structure gf

Formula 1 and cofashicBdf hitRolylsaxazah ako cylbliena kydsxyldmasilie conpound
havi ng the structure of Foir,}rﬁful alwtha prlgpi onating agent to prgguce an

'It\jh[e[ 4; (8- t)hedytldfepmﬂamﬁhg basgl Tishlesredpo g ydamine syl ]W%@Hﬁ%@e&?ﬂi’ound havi ng
For mil & 1a canvsimg dourmyiie Refidels AR FARLAR LR Lhe compound o
N-[[4-(3- pgf;,aydx'yt@%ﬁﬂggéaﬁe.yﬂhkm@»@@xyﬂaﬁﬁm avik prfapblgayideylamidi um  sal t

conpound having’the structure of Formula Ib. The sodi um base useful in the
various entiydiqrhhtisle SFhet deprosomstiogbaseriy selestonh fropuihe SIARSPBSISHNE el ect ed from

the group consisti .Qf sodi.um. hydroxi de, a. I I :pdi um hydri de
15 and sodisﬁﬁ\uété}flﬂggﬁa‘é:po%rsgf‘@r gf?}“ %%1%888 |uu%;19%eg%&éalrﬂsé%§g%?ol}lﬁ1ﬁﬁ%t hoxi ée and
nore prgf ergbl i é&g@ra%gﬁgddm@a&@até,sA§QMbﬂmbfwﬁembdeourbenoianot her enbodi ment
t he present 1 nvention "provides a nmethod of gr e(gari ng_an

[ i soxazol - Aydtdsybmziea esmbiises andidsyleoedibiseo gl sediumrageiaisr e

The strong base which is contacted with the oxime derivative compound
useful in the various embodiments of the present invention, for example, can be
preferably selected from the group consisting of a lithium dialkylamide, an aryl

15 lithium, an arylalkyl lithium and an alkyl lithium. The strong base can be a
lithium dialkylamide and preferably lithium diisopropylamide. More preferably
the strong base is a C; to about Cyo alkyl lithium and more preferably selected
from the group consisting of butyl lithium, hexyl lithium, heptyl lithium, octyl
lithium and still more preferably butyl lithium or hexyl lithium.

20 The acetylating agent useful in the various embodiments of the present
invention, for example, can be selected from the group consisting of an alkyl
acetate, an acetic anhydride, an N-alkyl-N-alkoxyacetamide and an acetyl
halide. The acetylating agent can be an acetic anhydride and is preferably acetic
anhydride and can be an acetyl halide and preferably acetyl chloride and more

25  preferably a C1 to about C6 alkyl acetate selected from the group consisting of
methyl acetate, ethyl acetate, propyl acetate and butyl acetate and more
preferably ethyl acetate.

In another embodiment the present invention provides a method of
preparing an N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonylJpropanamide

30 compound having the structure of Formula 1a comprising contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine to form a



of Formula 1 conprising contacting a 1, 2-di phenyl et hanone conpoun i

20 source of hydroxylamne to forma di phenSI et%anone oxi me (rjrgr?vgt ;vaah :
conpound,werd/ozast act i ng the oxi me derivative conpound w PRTASSY/sY base
and an acetylating agent to forma di ghenyl i soxazol ine derivative and
contacting the di phenylisoxazoline %eri vative wth trifluoroacetic acid
and a halosulfonic acid to forma hal osul fonated product and contacting
the hal osul fonated product 25 with a source of ammonia to produce an

[ i soxazol - é@%&%;?&ﬂﬁ%@%&hﬁ@ A& Qe c@rﬁﬁE@mdncbrinwingghd tremstdeteativee of For nul a
1. The source of hydroxylam ne useful in the various enbodi ments of the
present i nvempowm withon sesmagrpdse and ahadsBylatingR2gRfifeRI 80l uti on conpri si ng

hydr oxyl am ne. Preferably the source.of ] [ . vaqueo :

) I . S : : u

sol ution cé}?ﬁ‘ﬂl@}sﬁﬁa@%? ?‘S‘/YagWicémgaﬁ%n%th\%ewaﬁ{ eﬁ%ﬁ%@?&ﬁ ﬁv\lﬁgréré\i%gw? ﬁe vveZk aci d
IS acar boW{j'tﬁﬂﬁﬁl‘ogcéiﬂdacﬂf gies @bifamc abiayb foreas haboyllfonawdi d and stil |
nore preferably the al kyl carboxylic acid selected from W) 03/029230 15

PCT/ US0g/ 321;4@_;33ct; hgntga:tmgihc balos@fdnatgd produst Witk agevige OhABIRIR| d and
propi onic acid and nore referably. s acet] I bly th
source of RYRAUEKFT &ﬁ?&?&%@*@ﬁef_ﬂﬁaﬁﬁﬁ%&‘n&l@ E{)@Bﬁﬁlﬁ Vy%rs[ giéﬁ%ﬁhﬁﬁg a%d ageti c
achd- The %?FFBﬁ}%anl; hyd E:Bffﬁé&tﬁ{gntﬁé [iSSazaL A9l samphdsaEomnijdcaxydmdi ne salt 5
and a deprotonating be}se_. The "hydroxyl ami ne salt is selected fromthe group
ﬁ%f'o )s(; : Q?n vath &y@tpmtnymgrrﬁgea; tq(;ptp@cﬁqlaorl‘i—&é;(mmnﬂwrimlﬁe sul fate and

i ne_acet at e. e roxyl am ne sal t i e '
h%/droch! or ivdphenshlsuldermi Rt %%8“? %Vé?‘%%lf%g%trﬁ%n%&?ﬁgx élrgg‘g'%ozglngims? ieng
of _ sodium hydr axli6nePOhBREIRU (B pheQobk dficfish podidesuanstald. The

deprotonating 1 ase Is preferably sodium acetate. Another nore preferred

Z gg{ ;tee.Of s e vh 2t [Ae(3eprepyliseazohy dl whymalsnHen HRPRASAIEIS de and sodi um

sodium salt compound having the structure of Formula 1b comprising forming
a diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone compound with a source of hydroxylamine and contacting the

15 oxime derivative compound with a strong base and an acetylating agent to form
a diphenylisoxazoline derivative and contacting the diphenylisoxazoline
derivative with trifluoroacetic acid and a halosulfonic acid to form a
halosulfonated product and contacting the halosulfonated product with a source
of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide compound

20  having the structure of Formula 1 and contacting the [isoxazol-4-
yl]benzenesulfonamide compound with a propionating agent to produce an N-
[[4—(3-phenylisoxazol—4—yl)pheny1]sulfonyl]propanamide compound having the
structure of Formula 1a and further contacting the compound of Formula la
with a sodium base to produce an N-[[4-(3-phenylisoxazol-4-

25  yl)phenylJsulfonyl]propanamide, sodium salt compound having the structure of
Formula 1b.

Tn another embodiment the present invention provides a method of

preparing a benzenesulfonyl halide compound having the structure of Formula
4:

30



The strong base which is contacted wth the oxine derivative conpound
useful in the various enbodi nents of the present invention, for exanple,
can be pwefoanaBy sel ected fromthe group consisting of &Critushy/swams

di al kyl am de, an aryl 15 lithium an-arylalkyl lithiumand an alkyl
lithium The strong base can be a lithiumdial kyl am de and preferably
lithiumdiisopropylamde. Mire preferably the strong base is a Cl to about

C10 al kyl lithiumand nore preferably selected fromthe group consisting
of butyl lithium hexyl lithium heptyl lithium octyl lithiumand still
nore preferably butyl lithiumor hexyRslithium 20 The acetyl ati ng agent

useful in the various enbodi nents of {the present invention, for exanple,
can be selected fromthe groupgconsi siing ofg,an al kyl acetate, an acetic
anhydri de, an N-al kyl - N-al koxyacetga and an acetyl halide. The

acetyl ating agent can be an acetic|lanhydride and is preferably acetic
anhydri de and can be an acetyl hal preferably acetyl chloride and
nore 25 preferably a d to about C6 acetate selected fromthe group
consi sting of nethyl acetate,&%thyl 3 ' propyl acetate and butyl
acetate and nore preferably ethyl acetate. In another enbodi nent the
present invention provides a nethod ofCpreparing an

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ) sdl f onyl ) pr opanam de 30 conpound
havi ng the structure of Formula |la conprising contacting a 1,2

di phenylzet hanone conpound wth a source of hydroxylamne to forma WO

03/ 029230 16 PCT/ US02/ 31445 di phenyl ef hangne oxi me derivative conpound;
contacti ng wheein ive idogenatimend BompoBnd indR 2re indghendeade and an

acetylating agent. to_forma diphenylisoxazglin i Matdye; contacting the
di phenyl i soSGEFBMiTFEn HS§OWR Fopsistigg Pﬁ}(drsr?%e]%u%ir(@aglggﬁ:l’ a%'l&x and a
hal osul f oni g a6l ey f IR EFodydiyll Agety, angtagfino, alkylthio, acyl; wherein alkyl,

alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl is each optionally substituted

10  with one or more moieties selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo,
haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl, and alkoxyhaloalkyl; wherein the method comprises

contacting a substituted phenyl compound having the structure of Formula 3:

15
Rs

R4

3

with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming
20  abenzenesulfonyl halide compound.
More preferred embodiment of the present invention a method wherein
R? is heterocyclyl optionally substituted with one or more moieties selected
from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo, haloalkylaryl, alkoxyaryl,



5 product; contacting the hal osul fonated product with a source of anmonia
to produce an [isoxazol -4-yl]benzenesul fonam de conpound havi ng the

st ruct ur ewomB/oEasorul a 1; and contacting the PCT/US02/31445

[ i soxazol - 4-yl ] benzenesul f onam de cogpound w th a propionating agent to
produce an N-[[4-(3-phenylisoxazol -4-"yl)phenyl]sul fonyl] propanam de
conpound having the structure of Fornula la. 10 In another enbodi nent the
present invention provides a nethod of preparing an

N-[ [ 4- (3- phgpuiiys anadz fartdomyl, ppdtecyd hdibiyansthyipayhiicayingthyl, asddi um sal t
conpound having'the s ructure o Forjrul a | b conpri si r m

f
di pheny! et hiwmapealoalkyteanddt |,Ra,th@dc%nfﬂ@QM@FOBVL(;Séthfa’@'tr‘]‘%rPée ﬁmnlc?%- :

di phenyl et hanon onpoungd.w t ; ' 0 .g@nt acting the
15 oxi me d&k§ Wﬁ&’f’éé"rﬁgﬁﬁ‘bgaﬁ%seaﬁcﬁ%ffg&éﬁgeo%ugégﬁes%}ég%glnslag%etﬁgIaati ng agent to
form a di FMM SARZPRT BRpHSRAINAbYERA BithOsHeat trianeg ntdies

di phenyl i soxazol'i ne deri vaFi ve with trifluoroacetic acid. and a

hal osul §oniseleateil drototht granpaonsistingsef| e aalkenybredamyk cyierlEdm®kt i ng t he

hal osul f onat ed product w a source, . .of i [
[i soxazol - ﬁ%‘]’%&lﬁ’g@ﬁ@éw ?t‘l%ﬂ%‘mnd’eal&%} uf In%igﬂ)hgz\llllBélhgig)lt e%glﬁ)ﬁ?:rty lre of
Formul a 1 apd,aQntachiyBabsdie frbgonangiotymyhlhenzenesuldivhanidde conpound

wi th a proplonating agent tozprgduce an N
[[4-(3-phern&lkdwhxlaalhyl-;m®R5,®eRyH1]dsT&f fiehyH198eBpanani de conmpound havi ng t he
structure of Formula la and.further cont I oaheof Formula | a
with a sodi um ba8&upe a‘bﬂ%’&&%ﬁﬁﬁ%&%ﬁh%%@%@% -4 éfg

yl') phenyl ] ] PFIRRIRTLER.4-510Eh HeRes@tdnyC balide widrdiadiengethbé st ructure
of Fo;lréul 3}}%%39&%” a%ot zér errbodlﬁrrent the present invention provides a

met hod of qumepaes coptatibg pAdndipherhdingrazalg) Wigha BYapdiont a8t he structure

of Formula Iﬁ:ese%ge of tri %ég)%gezd%%cid, thereby forming a 5-phenylisoxazol-4-yl

benzenesulfonyl halide compound having the structure of Formula 6:

SO.Cl

| AN
N\O

(1

15

Tn another embodiment the present invention provides a method of
20  preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a compound selected from the group consisting of
Formula 2 and Formula 3 with a halosulfonic acid in the presence of
trifluoroacetic acid, thereby forming a 5-phenylisoxazol-4-yl benzenesulfonyl
halide compound having the structure of Formula 6.
25 As provided herein trifluoroacetic acid is a useful solvent for the

halosulfonation of aromatic compounds to give the corresponding aryl sulfonyl



17 S02X 4 5 PCT/US02/ 31445 wherein Xis a hal ogen atomand R1, R2, R3, R4
and R5 are independently selected fromthe group consisting of hydrogen,
al kyl, alwoengt923ml kynyl, cycloal kyl, aryl, heterocyclyl pCcalusoxyi445

al kyl am no, al kylthio, acyl; wherein @I kyl, al kenyl, al kynyl, cycloal kyl,
aryl, heterocyclyl is each optionally “substituted 10 with one or nore

noi eties selected fromthe group consisting of al kyl, alkenyl, alkynyl,
cycl oal kyl, aryl, heterocyclyl, al koxy, alkylamno, alkylthio, acyl, halo,

hal oal kyl arl; desairk@xy@skiflubbatic byid, provide el edlibation of yresy kelid
aryl al koxynet hyl , and al koxyhal oal kyl; wherein the netho onpri ses

cont act i ng sabsitatest The hisepbraking paetAl SHHBORASAUS GCIdhvers MeEy of Fornul a 5:
15 5 with a _hal osul fonj.c.acid.in.the pr e..of i+ f cetic acid,

t hereby f or????ftﬁi% epgblgs h@ﬁ’i"g‘)ﬁgl&ﬂaFE%?&ﬁae{@ffog% Ccagﬁn%%%drm].[ hi ﬁé}g preferred
enbodi ment tQﬁlBEﬂﬁﬁera@ﬁﬁ%ich BMENIE @ tenBRt Sfationbiekadtion tRgsi B het er ocycl yl
optionally substituted wth one or nore noieties selected fromthe group

consi st isng itk pflucabdcetiy hcid eankersed tepierdisgokya the selid aromales er ocycl yi |
al koxy, al kyl am no, al kylthio, acyl I I ehkikaxyaryl, VO
03/ 029230 1%1bﬁi@f?&}§61?Pé)i/tzF&%1%%IHd&3¥eﬁ§/‘f %}grgﬁ’%ﬁf,‘%go?{gg%ﬁﬁﬁéﬁl},t ect ed
hydr oxymet hdévice%ﬁ'lﬁ}d&@faﬁ%ﬁ%a@o@%e *blexyiaromekybcidand R, R2, R4 and
R5 are hydrogen. Still further preferred is_

eliminates chlorinated hydrocarbons from air emissions and aqueous waste

streams.

10 The halosulfonation reaction under which compounds 2, 3, and 5 react to
form the aromatic sulfonyl chlorides of structures 4 and 6 is carried out in the
presence of trifluoroacetic acid.

The ratio of trifluoroacetic acid used and reaction time can vary as

shown in the table below.

15
TFA Temperature | Reaction | Completion Valdecoxib’
time time
Equivalents °C
Hours (h)
2.0 70 2 <30 min 78
2.0 40 6 33h 80
3.0 60 3 50 min 76
4.0 70 2.5 1h 87
4.0 40 4 4h 77
! Endpoint mol % values from in process samples quenched
20 with acetonitrile, water, and ammonium hydroxide mixture.

It is preferable to use sufficient trifluoroacetic acid to ensure a fluid

reaction mass. For the conversion of 2 and 3 to 6, the amount of trifluoroacetic



t he met hod wherein R3 is selected fromthe group consisting of isoxazolyl
and pyrazolyl wherein R3 is optionally substituted with one or nore

noi et i es Woleesed fromthe group consisting of al kyl, alPk&Ergsn3ahkynyl ,
cycl oal kyl, aryl, heterocyclyl, alkoxy, alkylamno, alkylthio, acyl, halo,
hal oal kyl aryl, al koxyaryl, hal oal kyl”;” al koxycar bonyl, protected

hydr oxymet hyl , aryl al koxynmet hyl, and al koxyhal oal kyl; and Rl, R2, R4 and
R5 are hydrogen. In another enbodi ment the present invention provides a

met hod of %Qldréraﬁ E’ﬁ{gerffbxﬁl aBomnent dos@eweiehtieqtivaiany eteivalé 2ayd 3hal i de
wherein the nmethod ~ conprises contacting a 4,5-di pheny |ISOX zole with a

hal osul f oniln oa&pﬁfemdtd@odpnweth@@etght pqu1v¢1emr®é%§v@rea°§8pa01 t'Yér eby form ng
a 5-phenyl i soxazaol Yy esulfonyl hal i de conpound havi ng t he
structure &Huﬁé?ﬁﬂ‘éielgi’t@g 5 6 I n anot her enbodi nent the present

i nvention provi ddEEffBﬁ’ﬂlo%frea"e@ioi% bé&l HvePa phigoYF tedupetanats 4- y |
benzenesul fonyl hall wherei n the net E)I’I ses contacting a conpound
sel ect ed franmptdferaQMNpexfmmmdS\vlt}ng tlmfrang;emfnﬁp o HECrRaemMa 3 with a

hal | f d t f ot f| by f
- 5- pheny| |eiiebl a9 PO 6cnzBracat g ProraPPBOEe 6 S R hig T T
structure o f 8%&1%'112%&1 re%ét é%scalﬂrp?é/dee'&ﬁk HebgitRit prdshweoeasdyi c acid is a

useful sol vent osu fonati on of aromatic conmpounds to give the
cor respondlpjgssaﬂ’eydndsupﬂe&rylblymrﬁﬂb@Q@Z@@t@@mg pEoRe3EANSopEticdes. The use

of trifluoroacetjc acid I‘OVI des iliz n of I substrates.
The hi gher ¥} yndsg a@EﬁSH}E‘ T4F PIEPSUFY- Eg? éﬁ@iﬂsﬁl 0 S n@&éed?r%th%
10  temperatures with enough pressure on the reactor system to prevent losses due

to volatilization.

C. Detailed Preparative Methods

The starting materials for use in the methods of preparation of the
15 invention are known or can be prepared by conventional methods known to a
skilled person or in an analogous manner to processes described in the art. The
following examples are intended to be illustrative of the many embodiments of

the present invention and are not meant to be limiting in scope.

20  Generally, the process methods of the present invention can be performed as
follows. Larger scale preparation can be performed, for example, by

proportionately increasing ingredient quantities.

25 Example 1.

Preparation of 4-(5-Methyl-3-phenyl-4-isoxazolyl)benzenesulfonamide
(valdecoxib, 1)



chl ori de enabl es the hal osul fonation reaction to be carried out at higher
tenperatures and which can have the benefit of shorter reaction times. In 5
addi ti on,worosfotazer oacetic acid can be used to pre-di ssol veCrThsozai4isl
aromatic substrates making it easierland safer to transfer the substrate
froma filtration device to a halosd%fonation reactor. The use of
trifluoroacetic acid also elimnates chlorinated hydrocarbons fromair

en ssions and aqueous waste streans. 10 The hal osul fonation reaction under
whi ch conmpounds 2, 3, and 5 react to formthe ar8fdltd ¢ sul fonyl chlorides

of structures 4 and 6 is carried out in thesence of trifluoroacetic
\
[

acid. The ratio of trifluoroacetic acid usg reaction tinme can vary as
shown in the table below 15 T s onpl et i onVal decoxi bl Tem
Equi val entsp tinmetime C Hours mn78 2.04063.3 h80 3.060350
m n76 4.0702. 51 h87 4.04044 h nmol % val ues fromin process
sanpl es quenched

1

Step 1: Preparation of 1.2-Diphenylethanone, oxime 7.

To a solution of deoxybenzoin (2.3 kg, 11.7 mol), acetic acid (669 mL, 11.7
mol), and ethanol 3A (8.05 L, 190 proof) at 70 °C was added 50 weight

10 percent hydroxylamine (800 mL, 13.3 mol) via an addition funnel. The
addition funnel was rinsed with water (460 mL) and the reaction mixture
held at 70 °C for 1 hour. The reaction was monitored for reaction
completion by HPLC. Water was charged to the reactor (2.87 L) and the
temperature reduced to 50 °C. An aliquot (250 mL) was removed from the

15 reactor, cooled, and allowed to crystallize. This mixture was reintroduced
into the reactor to seed the batch and initiate crystallization. Seeding is not
necessary, but, if used, helps increase the bulk density of the oxime product
thereby enhancing the handling properties of the resulting oxime. After
stirring for 1 hour, water (8.78 L) was added over 2.5 hours and the mixture

20 cooled to 20 °C. The mixture was pressure filtered; and the cake was
washed with 2:1 Water/ethanol 3A (10.8 L), and then water (4.5 L). The
cake was blown dry with N, overnight to afford a white solid (2.34 kg, 95%
yield, 96:4 E/Z oxime isomers). High-resolution MS (ES) m/z (M + H)*
calculated: 212.1075; found 212.1085.

25

Step 1 (alternate procedure) Preparation of 1,2-Diphenylethanone,
oxime 7.




20 with acetonitrile, water, and amoni um hydroxi de m xture. It is
preferable to use sufficient trifluoroacetic acid to ensure a fluid

reacti on was/02460 the conversion of 2 and 3 to 6, the ampPUmMUSO$/31445
trifluoroacetic WO 03/029230 20 PCT/ 9%02/31445 acid can range from about
1.5 to about 4 weight equivalents relative to 2 and 3. In one preferred
enbodi ment, the weight equivalent of trifluoroacetic acid was equal to the
wei ght of 2 and 3. The hal osul fonati on reacti on can proceed over a range of

tenper at ures T ;3B 8f 8SAbshzbm (F810f QIOBSE mblehHmlithecetaedd4.6fg, - 20C t o

100C and nore preferably about 30C to 70C, still nore pref bl y about 55C
to 65C. The @HROmude) anﬁmhanoh%&é&@%%n18%1%”&%8@8(3&‘{33%@&?5@%&iyc pressure

or under pressure and is preferahly ¢ i bel il i i
ri f1 uor oacet e EBBRETI P BB Eahar B B L B0 B2l f Ghat T on can

proceed at hi gy*}ﬁ{gew e PINE hEHcHBE Snivufd hed U Of e d hsbeamhwadhe react or
systemto prevent  'osses due to volatilization. c. Detailed Preparative

l;/gt hods S;I'_he shmntt'ltzreg fomteaationlcomiplation d HIALE h & atesttrs 8ai8ed [y Bpar at i on of the
invention are kn C e prepared b vent, o ods kn t
a skilled pefe6iers %Hﬁéﬁn‘gﬁ’ﬁﬁﬁl&gﬁg uﬁ%ﬁe(r%g?é/dt%%gr gc‘:é%snsa{eigduge (:f?i bed i (rjleheo

art. The fol Lgwing exavmRl M Merehibe BOGIHd tddRBOWEd tosrysadlline Biist he many
enbodi nents o the present invention and are not nmeant to be limting in

; g ;) ]Log.r mg: 8 Sgna;igt:ulch/)v\xgs fwﬁltqrmdm?ﬁésistolrtb@ rragior ¢ seep éhehatsberrd IPiF9€Nt i on can be
Al o by GPOBHTERORACERYE SiLh SREHIr Mov bR iR BR B P8y Ehnp e
10 density of the oxime product thereby enhancing the handling properties of
the resulting oxime. After stirring for 1 hour, water (274 mL) was added
over 1 hour and the mixture cooled to 20 °C. The mixture was filtered; and
the cake was washed with 2:1 Water/ethanol 3A (188 mL), and then water
(100 mL). The cake was dried in a vacuum oven at 50 °C for 16 h to afford
15 a white solid (76.39 g, 95% yield, 97:3 E/Z oxime isomers).

Step 2: Preparation of 4,5-Dihydro-5-methyl-3, 4-diphenyl-5-
isoxazolol, 2.

20 To a 500 mL jacketed reactor equipped with a mechanical stirrer,
thermocouple, and positive pressure nitrogen inlet was charged 1,2-
diphenylethanone, oxime (31.4 grams). Tetrahydrofuran (THF) (160 mL)
was added while stirring to dissolve the solid. The reaction was cooled
using a jacket temperature of ~15°C. n-Hexyllithium in hexanes (131 mL,

25 2.3 M) was charged to the reaction vessel while keeping the temperature
below 10 °C. After addition was complete, the mixture was stirred for
30 minutes using a jacket temperature of —15°C. Ethyl acetate (120 mL)
was added keeping the temperature below 10 °C. The reaction mixture was
then transferred via cannula to a mixture of sodium chloride (14.0 g) in

30 water (160 mL) that was cooled to 5 °C. The reaction vessel was rinsed
with 40 mL THF and this mixture was transferred to the quench flask. The

quench mixture was warmed to 20°C and the layers were separated. The



Preparation of 4-(5-Methyl-3-phenyl-4-isoxazolyl)benzenesul fonan de

(val decoxib, j) WO 03/029230 21 52NH2 1 5 PCT/US02/31445 Step 1

Pr epar at iw0 0002923®- Di phenvl et hanone oxinme 7. To a sol uti orCafuSdeanybHenzoi n
(2.3 kg, 11.7 nol), acetic acid (669 , 11.7 nol), and ethanol 3A (8.05
L, 190 proof) at 70 C was added 50 wef'ght 10 percent hydroxyl am ne (800 ni
13.3 nol) via an addition funnel. The addition funnel was rinsed with 1
water (460 nL) and the reaction mxture held at 70 C for 1 hour. The
reaction was %ﬁhi&@%&@vfa@%vaﬁlfé@%it%somﬁcﬁm@me@qam{ﬁ) soldttear was char ged
to the reactor (2.87 L) and the tenperature reduced to 50 C. An aliquot

( 250t rrlLl) was ﬁ@g%@@ﬁlﬁ&ﬁl&%&ﬁeﬂ-eﬁ@lqu (188 Moacaded ‘fg%f@a%
crystallize. is mixture was reintrod ' b

bat ch and | ni Fves s Siges gan FuleadHER Hor GRbAshhe oL RS (Ghub Bred, L1

used, helps ipeh .eﬂégﬂ?ﬁq B 1§ Rk bldealf ariditige ko wasaoktd at t her eb
enhanci ng theglﬁan%{ﬁi n pre(t){gert i Zs of the resulting oxine. After s%/i rring

forI 1dh?ur ZOV\gﬁé’l%(n&l‘rZBS tq durdisg whidh tim\esystals Sormedr Ihe MIXTHVA xture 20
cool e o] >, e m xture was, pressur I , ake wa h
with 2:1 Wat eflltéﬁeﬁémPg%ROI?R@Pgeﬁ {ne‘ihﬂl%ttﬁ% (I’l\%Ia %F “%E%ts%% \%lhe caie ﬁ: o
bl own dry wit 'TO(’)\I%)LOMGS’({?S(QQ&)I&&/@JIE&EH;@%@itbl@eﬁ@|Tlfb doBd3¢isKiged 86% i el d,
96:4 E/Z oxinme 1soners). Hi gh-resolution Ms (ES) rn/z (M+ H+ cal cul at ed:
212.1075; foundadi@n bO8EwitR Bitrogen bleed overnight at 50 °C. The product was

obtained as a white solid (19.75 g, 52% yield). High-resolution mass

10 spectrometry calculated for C16H16NO;: 254.1193 (M+H)", found 254.1181.

15 Step 2 (alternate procedure): Preparation of 4,5-Dihydro-5-methyl-3, 4-
diphenyl-5-isoxazolol, 2.

To a 500 mL jacketed reactor equipped with a mechanical stirrer,
thermocouple, and positive pressure nitrogen inlet is charged 1,2-diphenyl-

20 ethanone, oxime (31.4 grams). Tetrahydrofuran (THF) (209 mL) is added
while stirring to dissolve the solid. The reaction is cooled until a batch
temperature of —15°C is obtained. n-Hexyllithium in hexanes (131 mL, 2.3
M) is charged to the reaction vessel while keeping the temperature below 10
°C. After addition is complete, the mixture is cooled down to a batch

25 temperature of —15°C. Ethyl acetate (80 mL) is added as fast as possible.
The reaction mixture is adjusted to 0 °C and then transferred to a mixture of
sodium chloride (14.0 g) in water (160 mL) that is cooled to <5 °C. This
mixture is kept below 15 °C during the quench. The reaction vessel is rinsed
with 40 mL ethyl acetate and this mixture is transferred to the quench flask.

30 The quench mixture is warmed to 20°C and the layers are separated. The
organic layer is washed with a sodium bicarbonate (NaHCOs) solution (9.6
¢ NaHCO5/160 mL water). Toluene (120 mL) is added to the organic layer

and the mixture is distilled until 67% of the pot contents are removed



Step 1 (alternate procedure) Preparation of 1 2-Di phenvl ethanone, oxinme 7.
WO 03/029230 22 PCT/US02/ 31445 To a solution of deoxybenzoin (75.0 g, 0.382
nol e), sodDwanzeet ate (34.5 g, 0.420 nole), and et hanol PAT(BEZ3mLy 190
proof) at 70 C was added 35 wei ght pgf cent hydr oxyl am ne hydrochl ori de
(72.0 nmL, 0.420 nole) via a syringe punp. The reaction m xture held at 70
C for 1 hour and was 5 nonitored for reaction conpletion by HPLC. Water was
charged to the reactor (75.0 nL) and the tenperature reduced to 50 C. An
aliquot (0.5 1( {iinheM@se LO0DYED) f Hoptahdi@i3p esiCtio bddadonkdabl mixtdredk | oved t o
crystallize. This mxture was reintroduced into the reactor. to seed the
bat ch and i ni toeleéat @pyEtmin tb 2 @mngsét}@i h@epgys%s(qup@cé@ga{plg; Uhut, i f

used, hel ps |n eas 0 .den f roduct t hereb

y
enhanci ng the 3ﬁ6$§?68£5f%? 5 809 ?ﬁ%ﬁ}gi i%lng 0£Fne After stirring
for 1 hour, V‘@&(ﬁﬁm@ﬂ%ﬁmﬁ@)heﬁ@ﬁe -afeed. Tay eslidlishigied imndaddven aventwitte cool ed to
20 C. The mxture was filtered; and the cake was washed with 2:1

Wat er / ethanol nﬁfog;:mwedip)@maghﬂ at H(PC V\E]tIEEIPTOd‘(l%OBOWEI)Ued‘Fhé whigsolihs dried in

a vacuum oven a

yield, 97:3 EA&PisR} FRany §%¥H’é‘?%§”e cgé 2%05 glhﬁlI esp?g%ta I%%ss%?!:d&ﬂm(eﬁ@ 590, 95%

5-Di hydr o-5- W%%%Miate%fﬁrémn%@m 54 1169RA%B Qfourd 25201 180. @ 500 nL j acket ed
an

react or equi ppe a mec ical stirrer, thernocouple, and positive
pressure nitrogen inlet was charged 1, 2- dlphenylethanone oxime (31.4
grans). Tetrahydro va L@dded while stirring to

di ssol ve the <% GRS using a jacket tenperature of

-15C. nydiexyl lléc;xrakblm)béhzgﬁééﬁﬁgﬁnﬁéé)’@Valﬂecomb 1).

4,5-Dihydro-5-methyl-3, 4-diphenyl-5-isoxazolol (50.0 g, 0.197 mol) was
charged to a 500 mL reactor, which had been cooled to 5 °C. Trifluoroacetic
acid (38.3 mL, 0.496 mol) was charged with stirring to the reactor and the
15 35 °C solution was cooled to ~5 °C. Chlorosulfonic acid (232 g, 1.99 mol)
was added slowly to control evolution of hydrogen chloride (HCI) and
maintain < 25 °C during the addition. The reaction solution was then heated
to 60 °C and held at 60 °C for 2.5 hours. After cooling the reaction solution
to 0 °C it was added slowly to a stirred 2 to 25 °C mixture of toluene (172
20 mL) and water (150 mL). The reactor was rinsed with a mixture of toluene
(18.4 mL) and water (50 mL), which was then added to the quench mixture.
The toluene layer was extracted with water (50 mL) and cooled to 0.2 °C.
Concentrated ammonium hydroxide (62 mL, 1.60 mol) was added slowly
with cooling to maintain ~ 10 to 15 °C during the addition. The mixture was
25 warmed slowly to 35 °C and held there for ~40 minutes. Isopropanol (240
mL) was added, and the reaction mixture was reheated to 35 °C and held at
35 °C for 90 minutes. The crystalline mixture was slowly cooled to 20 °C
and the crude product was filtered, washed with isopropanol (100 mL) and
water (100 mL). The wet cake was transferred to a 500 mL crystallizer and
30 dissolved in methanol (350 mL) at ~58 °C. Water (92 mL) was added to the

methanol solution and the solution was heated to ~70 °C. This solution was



25 2.3 M was charged to the reaction vessel while keeping the tenperature
below 10 C. After addition was conplete, the mxture was stirred for 30

m nut es wWwong/oze2p@acket tenperature of -15C. Ethyl acet at e PCTAGO2BIH45 was
added keeping the tenperature bel ow C. The reaction m xture was then
transferred via cannula to a m xture ‘6f sodiumchloride (14.0 g) in 30
water (160 nmL) that was cooled to 5 C The reaction vessel was rinsed wth
40 nmL THE and this mxture was transferred to the quench flask. The quench
m xture was @d cdod?BGo20dnda g0t 6 Rlutevee tigpravktad 5 “TheAWD 03/ 029230
23 PCT/ US02/ 31445 organic | ayer was washed wi th a sqdi um bj carbonate

( NaHCCB) sol ubn@nour(agsecglmm@@m@mcw vies cotlpctedrby fIlFRIONIDE CAEY was added

to the organic y Qyot enper at ure
of 90.2 C vvaswaéli%a %WI%%E@H ﬁ%‘gl‘%ﬁ% &&Adégngdgﬁ%dc'uﬁga?n Z?ure was
cooled at 5 08 gﬂf@reﬁ@al%c&rﬁ’r&%’éz[l&‘xM@tkﬁ{DS(E)ﬂ’ﬁelﬁﬁgpbmt sf I'Dr weld4 The mi xture
was filtered through pol ypropyl ene nmesh and the solid cake was washed with
100 nL of 50: Hego(détmmh@tbamﬂrﬁa)egrmfa/r@wtﬂ)w@u@he solid was dried in a
vacuum oven with nitrogen bl eed overnight at 50 C. The product was
obtained as a white solid (19.75 gi 52°/E yi el d). High-resolution mass 10
spectronetry cal cul ated for Cl6HL . 1193 (MtH) +, found 254.1181. 15
Step 2 (alternate procedure): Preparatl on of 4 5- D| hydro 5- rret hyl -
di phenyl - 5-i s®@medtioh of ¥-[[F45-anesiyd-Irphgnyk&a50a yllsadionyh]
mechanijgal st igkdRhamide igrsasdbdag, and p05| t| ve pr essure ni trogen inlet is
charged 1, 2-di phenyl - 20 et hanone, oxine (31.4 grans). Tetrahydrofuran
(THF) (209 n), ¢5§mgfﬂ?pﬂ.pmyl.q-i%;tarzmmeﬁzan@guﬁs@in\ﬁaetme.osgqla.m Mdig reaction
is cooled until "a batc

and propionic anhydride (40 mL, 0.31 mol) were charged to the 500 mL

reactor. The slurry was stirred and heated to 50 °C. Sulfuric acid (40 uL,

15 0.8 mmol) was added in one portion. All the solids dissolved and the
mixture warmed to 55.5 °C within a 10 minute period after the addition was
completed. The reaction mixture was then heated to 80 °C and held for
approximately 10 minutes. Heating was discontinued, and the mixture was
allowed to cool to 50 °C and held for about 60 minutes; solid started to

20 crystallize from the reaction mixture at about 65 °C. The mixture was
slowly cooled to 0 °C and was held at 0 °C for about 60 minutes. The solid
was collected by vacuum filtration. The wet cake was washed with two
45-mL portions of methyl zerz-butyl ether and pulled dry at ambient
temperature for about 15 minutes. The solid was further dried in a vacuum

25 oven with a nitrogen bleed at 60 °C for 18 hours to give the solid product
(8.72 g 75 % yield). DSC maximum endotherm for the high melting point
parecoxib is 168.95. DSC maximum endotherm for the low melting point

parecoxib is 147.44.
30
Example 3.

Preparation of N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl]-
propanamide, sodium salt (parecoxib sodium, 1b).

35



tenperature of -15C is obtained. n-Hexyllithiumin hexanes (131 nL, 2.3 M
is charged to the reaction vessel while keeping the tenperature bel ow 10

C. After wodBweamo is conplete, the mxture is cool ed downPCo/tsobatseh 25
tenperature of -15C. Ethyl acetate (89.nlL) is added as fast as possible.
The reaction mxture is adjusted to O and then transferred to a m xture
of sodiumchloride (14.0 g) in water (160 nL) that is cooled to <56 C. This
m xture is kept below 15 C during the quench. The reaction vessel is rinsed
with 40 nlL et hyk[4aGehahgl-2BRedyhitsseaxslyh)phdryllsuléons lpropeshnide (He0 quench
flask. 30 The quench mXxture is warmed to 20C and the | ayers._are separated.
The organic I&Qé}%imom\m&@lwerﬂbéo@tﬁﬁthfl‘ﬁoﬂ)iwéﬁr@é’fgﬁ@éo%ﬁﬁ%) sol ution

9.6 g NaHOOB/ 160 ter) T 20 L), d toth i
ayer “and € ha®HisE: (e SO IR0 dnc (1ng Dot AR Res 'S Pare”

renoved WO 03/Q29; : Bk fdegiRNRh Hyd®oxid®iP@&hshol Hept ane (439
m.) is added ggﬁﬁﬁﬁgféﬁ%egrﬁéa% co%ilﬂe%g at 0.5 C/?ri ﬁmt 015 C during which

time crystal s (Rorp, 0T nilxtvay @lded so fhielreatiod vassdl atHé *SolAftercake is washed
with 100 mL of 50:;50 (vol une/vol une) hegqte%‘aea to Bid is dried

in a vacuum ovHItANHRSTORIPIGEh & R eé]h‘?'llﬂglt% [}E%(S-é%eeﬁ% >>product is
i g 1 osol ut | D CREek MO I R GRIro R Aattie] ol 2152, 1103
(MrH) +, f ound Qpetallizibn. She perfperfuapafitat raantiaf mikis Wisrdistd 8-306hy| - 4- 10
oo Y ) e BBa S5, YELSSCO Byl R RRLIEL Y >
3L SRR, LR 8 1| Uomiaias apue 4.

was washed twice with two 20-mL portions of absolute ethanol and was

pulled dry under house vacuum with a purge of nitrogen. The solid was

further dried in a vacuum oven with the nitrogen bleed at 120 °C overnight

to give the solid product (9.11g, 85 % yield). DSC maximum endotherm for

15 the form I parecoxib sodium is 274.28 °C

Example 4.

Preparation of 5-methyl-3.4-diphenyl isoxazole, 3

20
4,5-dihydro-5-methyl-3,4-diphenyl-5-isoxazolol (15.0 grams,

0.059 mol) was charged to a 250 mL flask. Trifluoroacetic acid
(10.5 mlL) was added with stirring, and an exotherm to 44 °C was
observed. The solution was heated between 44 and 57 °C for 60
25 minutes, cooled to room temperature, and vacuum distilled to
remove trifluoroacetic acid. The residue was dissolved in 100 mL
of toluene and vacuum distilled. The process was repeated a
second time to provide a semi-crystalline concentrate. The
concentrate was dissolved in 250 mL of hot heptane, decanted into
30 a 500 mL flask, cooled to room temperature and held for 18 hours.
The crystalline cake was broken up and the crystals were collected

by filtration. The cake was dried to provide 10.19 g (73 wt %



15 35 C solution was cooled to -5 C. Chlorosulfonic acid (232 g, 1.99 nol)
was added slowy to control evolution of hydrogen chloride (HCL) and

mai nt ai n wO3/0D26uri ng the addition. The reaction sol uti orCRAS0/5IMS heat ed
to 60 C and held at 60 C for 2.5 hour,s. After cooling the reaction solution
to 0O Cit was added slowy to a stir|2 d 2to 25 C mxture of toluene (172
20 mL) and water (150 nL). The reactor was rinsed with a m xture of tol uene
(18.4 nL) and water (50 nL), which was then added to the quench m xture.
The tol uene 'gnéﬁi') PR RXdBsbask WD ekiag poBe 95952024 800l ed to 0.2 C.
Concentrat ed anmoni um hydroxide (62 nL, 1.60 nol) was added slowy wth
cool i ng to maatntOaiGimin i0antwns¢Bedpaduri ng the addition. The mi xture was 25
warnmed slowy to 35 C and held there for -40 mnutes. |sopropanol (240 nl)
was added, and the reaction m xture was reheated to 35 C and held at 35 C
for 90 m nutes. The crystalline m xture was slowy cooled to 20 C and the
crude product was filtered, washed with isopropanol (100 nL) and water
(100 nLp. The wet cake was transferred to a 500 nL crystallizer and 30

di ssolved in nmethanol (350 niL) at -§8 C.! gt er (92 nL) was added to the
net hanol sol ution and the sol ution *ed to -70 C. This solution was

WO 03/ 029230 25 PCT/ US02/ 31445 slowy cooled to 50 C, elcl r.d60 m nut es
and t hen cool Bpantion Of 446 meathyldnphenilt- isexagolylbgnze ¢ oduct was
collected by ®iltration, the cake washed with 75% nmet hanol -water (100 ni)

and drijgd under vacuumat -70 C. A differential scanning calorinetry (DSC)
mel ting point 455_?1%}&01513}@%1—3fi—cﬂﬁ]ﬁbn?—(idﬁixeﬁcﬂbh@d.(}agraﬂn@, wegBees) C / m nut e)

was found. Exanple”2. Preparation o _ . s
N F{ 4- ( 5- met hytas 3hpigedid a 200 mbxacketed (sl Biah ¥y q08}§:§1|vy1§h 0.2 °C jacket

fluid. Trifluoroacetic acid (9.1 mL, 0.118 mol) was charged to the solids to

provide a solution at 38.6 °C. The solution was cooled to 2.1 °C and
15 chlorosulfonic acid (34.7 mL, 0.522 mol) was added slowly while
maintaining the temperature below 14 °C. The solution was heated to 60
°C, held for 2.5 hours, cooled to 20 °C, and transferred to a 125 mL addition
funnel. Toluene (52 mL) and water (52 mL) were charged to the 200 mL.
jacketed reactor, and cooled to 4 °C. The reaction solution was then added
20 slowly to the 200 mL jacketed reactor while maintaining the temperature
below 20 °C. The multi-phase mixture was warmed to 20 °C, and
transferred to a 250 mL separatory funnel. Toluene (50 mL) and water (10
mL) were added and the mixture was shaken. Settling of the mixture
resulted in two cloudy phases. The toluene phase was washed twice with 15
25 mL of water, transferred to a 250 mL flask with a 20 mL toluene rinse, and
vacuum distilled to 17.4 g of an oil. After initiating crystallization with a
glass rod and cooling, heptane (20 mL) was added to the crystalline mass
which was broken up to form a powder. The off white powder was
collected by filtration. Portions of 50 mL of heptane were used to aid the
30 transfer of solids to the filter. The cake was dried in a vacuum oven (35 °C)
to provide 13.6 g (79.4 wt %) of the sulfonyl chloride as an 85:15 mixture of
the para and meta isomers. HRMS Calculated for (M+1) C;6H13NO3ClL:
334.0305; Found (M+1): 334.0309.



10 propanam de (parecoxib, la).

4- (5- et hyl - 3- phenyl - 4-i soxazol yl ) benzenesul f onam de (10.0 g, 0.032 nol)
and propiwpoiog/oznbydri de (40 nm., 0.31 nol) were charged toPCRASBDB4nd
reactor. The slurry was stirred and ted to 50 C. Sulfuric acid (40 L, 15
0.8 mml) was added in one portion. t he solids dissolved and the

m xture warnmed to 55.5 Cwithin a 10 mnute period after the addition was
conpl eted. The reaction mxture was then heated to 80 C and held for
approximately 10 m nutes. Heating was di scontinued, and the m xture was
allowed to cool to 50 C and held for about 60 minutes; solid started to 20
crystallize fromthe reaction m xtur Exampliéut 65 C. The mixture was

slowy cooled to 0 C and was held at 0 C for about 60 m nutes. The solid
was collected by vacuumfiltration. The wet cake was washed with two 45-ni
portions of mplhyl.iogRE 2Ry inéth At NEherdNd- ok d-00/1 BENzeAbsAivhlohlorideenper at ur e
for abo 15 utes. The solird was further dried in a vacuum 25 oven with
a nitrogen bleed at 60 C for 18 hours to give the solid product (8.72 g 75

% vyield). DSC maxi dot her.m f hj i - 12
165, 05, DG, o mei e Pt 51 gup BEI TR i Al o BIOEED 2 1

147.44. 30 Ex er3ed R i £ o .
31“9 £kded RaRRHAdhas®ooldfwith 0.2 °C jacket fluid.
f 4- (5- nmet hyl - 3- pJnenyF-4-| soxazol yl) phenyl | sul for% propanam de sodi um salt

(par ecoxi b™ sodiifflmordabtic 85d WDSOBLIRYB300L &vapCirangsd 1y the 4alis to
N L4 (B methy) PR et PR AT SIRRSRYA PUSPRY] bBOPRARARIe (10.0

added slowly while maintaining the reaction temperature below 20 °C. The

solution was heated to 60 °C and held for 2.2 hours. The solution was then
cooled to 6 °C and transferred to a 60 mL addition funnel. Toluene (20 mL)
and water (20 mL) were charged to the 100 mL jacketed reactor and cooled
15 to 6 °C. The reaction solution was then added slowly to the 100 mL
jacketed reactor while maintaining the temperature below 16 °C. The multi-
phase mixture was transferred to 125 mL separatory funnel. Toluene (20
mL) and water (5 mL) were added and the mixture was shaken. Settling of
the mixture resulted in two cloudy phases. The toluene phase was washed
20 twice with 5 mL of water, transferred to a 125 mL flask with a 17 mL
toluene rinse, and vacuum distilled to a semi-crystalline concentrate. The
concentrate was dissolved in 100 mL of toluene and vacuum distilled to an
oil. After initiating crystallization with a glass rod, heptane (11 mL) was
added, and the mass broken up to produce an off white powder. The solids
25 were collected by filtration. Portions of 25 mL of heptane were used to aid
the transfer of solids to the filter. The cake was dried to provide 7.07 g (100
wt %) of the sulfonyl chloride as an 85:15 mixture of the para and meta
isomers. HRMS Calculated for (M+1) C16H;3NOsCl: 334.0305; Found:
(M-+1): 334.0299.
30
Example 7.



g, 0.026 nol) and 160 m of absolute ethanol were charged to a 500 nL
reactor. The slurry was heated to 45 C and held for 30 mnutes and a

sol uti on wb oapprexi mtely 5 wei ght percent sodi um hydr oxi @e€Tiusorstaahol 5
(22.4 g, 0.028 nol) was added to the %gaction vessel at 45 C. After
addi ti on was conpl eted, the solution s seeded with N-[[4-(5-nethyl-3-
phenyl - 4-i soxazol yl ) phenyl ] sul f onyl ] propanam de, sodiumsalt, to initiate
crystallization. The tenperature of the reaction mxture was raised to 50 C
and hel d for $Qd¥idlion bh&-(FIMEHYES YRS EUA¥RAzClOWetitbnbmlfdn@ andl hel d for 10
about 60 mn. The sol1d was collTected by vacuumfiltration. The wet cake
was washed twice with two 20-nL portions of absol ute ethanol and was

pul l ed dry unde oyUse_vacuum w t urge.Qf nit l4:d was
further dri ed%r@‘I\Z[CR%X]C%‘Qﬁ?‘&@'éww(pﬁ)%?ﬁz@n%u%@%lgh}({)rﬁ%ggg'g;g?%%%'& Tover ni ght
to give the sghiil \GUUSS 19 SIS ol AatenholdluraDBSTA) Wure chiolther m for 15
the form | parecoxib sodiumis 274.28 C Exanple 4. Preparation of

5- et hyl5 3, 4- do afHaenyflask sod easédio Bfl@oovernight. After cooling to ambient

4, 5-di hydr o- 5- met hyl - 3, 4- di phenyl - 5-i soxazqgl ol _(15. 9 nmol) was
charged to a %8P tuﬁ%ﬁ?ﬁpﬁ PESHY U6 FIRLE Pg&aéFﬁéufﬁgbgkﬁgﬁmkggbggded with
stirring, and gﬂg\%fs@#tﬂ&rdﬂeh%n&é& HroNaguuBDIRE ¥ealingRElG Mabtompedias heat ed

bet ween 44 an Cfor 60 25 mnutes, cooled to roomtenperature, and
vacuum di st i | Iveith totuene €i06veL] aric heateddaeeftuxe After @boutH® mpidgifeduBewas di ssol ved

in 100 nL of togluene, an cuymdistilled., The c repeated a
second tine t (§°Bi1 &ﬁlta‘éa%fij‘écé teaﬁf/g?zﬁoitf’]ﬁeongen@aes%ﬁ g e.)&llu\f(]gz\%asconcent rate was
di ssol veg i n 250 Rfiuk RmARRLATR: 4 668NRIA1DSorE RripdsAratad! | ask, cool ed

to roomtenperature and held for 18 hours. o , o
stirred overnight. The solids were collected by filtration, briefly air dried

and ground to a powder. The powder was suspended in toluene (500 mL),
heated to reflux temperature and resolidified during the cool down to room

temperature. The solids were collected by filtration and dried giving 23.8

15 grams of product with a melting point of 174-176°C.



The crystalline cake was broken up and the crystals were collected by
filtration. The cake was dried to provide 10.19 g (73 w % WD 03/029230 27
yi el d) ofwohe/oziesd red product. DSC nelting point: 95.55- 9@CTASR/3@AH45 10

C/ mn in an unseal ed pan. 5 Exanple 5,, PCI/ US02/ 31445 Preparation of

4- (5- et hyl - 3- phenyl - 4- i soxazol yl )be%&enesul fonyl chloride, 6. 10

4, 5-di hydr o- 5- net hyl - 3, 4- di phenyl - 5-i soxazol ol (13.0 grans, 0.0513 nol)

was charged to a 200 nL jacketed flask which was cooled with 0.2 C jacket
fluid. Trifluoroacetic acid (9.1 mgrLOIM&8 nol) was charged to the solids
to provide a solution at 38.6 C. The solution was cooled to 2.1 C and 15
chl orosul fopj. c, aci d é(im._ 7 m., 0.522 nol) was added slowy while

mai nt ai ni ng tl"r"}ElstCL,\arlr’f)1 Wture below 14 C. The solution was heated to 60 C,
held for 2.5 hours, cooled to 20 C, and transferred to a 125 nlL addition
funnel. Toluene (52 nL) and water (52 nL) were charged to the 200 nL

j acket ed r ehct or A methodefapreppring an [GoxFzek-4riBberzcaps WU OnaT G PO P tien added
20 slowy to the 200 ] g‘ket reactor while maintaining the tenperature
bel ow 20 C.haVﬁ%gWEISWQ‘ﬂJ‘i‘?é’E OHP e was warmed to 20 C, and transferred to
a 250 nmL separatory funnel. Toluene (50 nmL.) and water (10 nlL) were added
and the m xture was shaken. Settling of the mxture_resulted in two cloudy
phases. The tol uene phase was washed twi ce with_15 BR of wat er,
transferred to a 250 nL flask with a 20 nL tg @ rinse, and

10 1
comprising:
contacting a precursor compound selected from the group consisting of Formula
2 and Formula 3:

15

[
1w

20  with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce
the [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1.



vacuumdistilled to 17.4 g of an oil. After initiating crystallization with
a glass rod and cooling, heptane (20 nlL) was added to the crystalline mass
whi ch waswbrosken3up to forma powder. The off white powderCrasowsildiect ed by
filtration. Portions of 50 nL of heptgge were used to aid the 30 transfer
of solids to the filter. The cake was™dried in a vacuumoven (35 C) to
provide 13.6 g (79.4 w 9% of the sulfonyl chloride as an 85:15 m xture of
the para and neta isoners. HRMS Cal cul ated for (M1l) CL6HL3NCS3CL:

334.0305; Found (Mt1l): 334.0309. WD 03/029230 28 Exanple 6. PCT/US02/ 31445
Preparati on of 445-nethyl - 3-phenyl -4- isoxazolyl)benzenesul fonyl chloride,
5 6. 5-meth@l - 3, The tephiodof claimdxabatia thehdogylfopicaeiss splpstehiienthar ged to a

100 nL jacketed reactor.,which s copled, with O j acket fluid.

Tri f 1 uor oac&1OUR CQRYHNES! grqm?sugl.é%lﬁ?mrggaln)% C\R/QAsrgsgllutgPiéeagl dt'o the solids to 10
provide a solution at 3 C. Chlorosulfonic acid (13.3 nL, 0.201 nol) was
added slowy while maintaining the reaction tenperature bel ow 20 C. The

sol uti or5 wad. heafTbelmetho8 ®f Claamd Wedrdinfthe halosnlipigrasid iFigblogsesulforisn was t hen
cooled to 6 C.and transferred to a 60 nL addition funnel. Toluene (20 i)
and wat er (E@drrL) were charged to the 100 nL jacketed reactor and cool ed
15 to 6 C. The reaction solution was then added slowy to the 100 nL

j acketed reactor while maintaining the tenperature below 16 C. The nulti-
phase ni xt ude waThe netieiief chimtlowhasinthe sapeer oftaorporiairelecteidram@ne (20 nl)

and wat er n.) were added and the, m xt.yre haken. ttling of the
m xt ure regg}qgééuﬁ FPOSIRENE P WOBW%Q@@XI‘ %al?dcl)vﬁ%ﬁlé’ é)ugﬁg%o \%‘as vvaghed

10
5. The method of claim 1 wherein the source of ammonia is ammonium
hydroxide.
6. The method of claim 1 wherein the source of ammonia is anhydrous

15 ammonia.

7. A method of preparing an N-[[4-(3-phenylisoxazol-4-

yDphenyl]sulfonyl]propanamide compound having the structure of Formula la:

SOLNHC(O)CHoCHg

| A\

N—__
20 o

comprising:
contacting a precursor compound selected from the group consisting of Formula

25 2 and Formula 3:



20 twice with 5 nL of water, transferred to a 125 nL flask wth a 17 nL

tol uene rinse, and vacuumdistilled to a sem-crystalline concentrate. The
concent r aWe 0329286 ssol ved in 100 nL of toluene and vacuumpdirdaiso}/smds t o an
oil. After initiating crystallizatiomgwth a glass rod, heptane (11 nlL) was
added, and the mass broken up to produce an off white powder. The solids 25
were collected by filtration. Portions of 25 nL of heptane were used to aid
the transfer of solids to the filter. The cake was dried to provide 7.07 g
(100 wt 9% of the sulfonyl chloride as an 85:15 m xture of the para and

meta isoners. HRMS Cal c ted for (Mtl) C1l6HI3NG3Cl: 334.0305; Found:
(M+1): 334.0299. 30 Examp 7. WD 03/029230 29 PCT/ Ug02/ 31445 Preparation
of 4-(5-Methy goxazol e) benzeng

4- (5- Met hyl - i spxazol e) benzenesul ¢ 39.6 grans, 0.11

nol ), water (199. pol) and tetrah : 8 nL) were charged 5
to a l-liter xeated to refl ux overni . A cooling to anbi ent
tenperature, the soltegt Sonere renoved under pre$ The residual yell ow
oil was further dried under high vacuum The resulting solid was covered
with toluene (500 nL) and heated to reflux. After about 30 m nutes, the
solid nelted and collegted at the bottom of the flgsk. The m xture was 10
stirred at reflux tenperature for 4 hours, cooled fo roomtenperature and
stirred osernight. The solids were collected by filtration, briefly air

dried and ground to owder .. The Gaicl ot ol uene (500
nm.), heated ‘Ylﬂj a?%aﬁqsﬂgorﬁ%%bd:l?g}eﬂeése%% ﬁaﬂgg@l ﬁ??‘ggﬂgﬁr? ng the cool down to
room halosulfonated product; ’

contacting the halosulfonated product with a source of ammonia to produce an

[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula 1

10

15

1

and contacting the [isoxazol-4-yl]benzenesulfonamide compound with a

20 propionating agent to produce an N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide compound having the structure of Formula 1a.



tenperature. The solids were collected by filtration and dried giving 23.8
15 grans of product with a nelting point of 174-176C. WD 03/029230 30
CLAI M5 WwaO 032@B@i med is: PCT/US02/31445 5 1. A nethod offCprispzsing an

[i soxazol - 4-yl ] benzenesul f onam de co und having the structure of Fornmula
1: SO2NH2 10 1 conpri sing: contactigg?a precursor conpound sel ected from
the group consisting of Formula 2 and Forrmula 3: 15 2 3 20 with a

hal osul fonic acid in the presence of trifluoroacetic acid to produce a

hal osul f onaged prREHEihodT¢IARAN REdtighd hgosuoarulcidinatiectepfrotuht with a
source of ammonia to produce the [isoxazol-4-yl]benzenesul fonam de
conmpound hagionp comsstiigraf bremesudfonic Reidrant ghlprospfop/agiEn 230 31 PCT/ US02/ 31445
2. The nethod of claim1l wherein the halosulfonic acid is selected fromthe

9, The method of claim 7 wherein the halosulfonic acid is chlorosulfonic
5 acid.
10. The method of claim 7 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

10 1L The method of claim 7 wherein the source of ammonia is ammonium
hydroxide.
12. The method of claim 7 wherein the source of ammonia is anhydrous
ammonia.

15
13.  The method of claim 7 wherein the propionating agent selected from the

group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

20 14.  The method of claim 13 wherein the propionating agent is a propionyl
halide.

15.  The method of claim 14 wherein the propionating agent is a propionyl
chloride.

25
16.  The method of claim 13 wherein the propionating agent is an anhydride

of propionic acid.

17.  The method of claim 13 wherein the anhydride of propionic acid is
30  propionic anhydride.



group consi sting of bronosulfonic acid and chlorosulfonic acid. 5 3. The
met hod of claim1 wherein the halosulfonic acid is chlorosul fonic acid.

4. The netwod30£9280 ai m 1 wherein the source of ammoni a i s PETASHBBN4HF om t he
group consi sting of annnniunlhydroxidg and anhydrous ammonia. 10 5. The

met hod of claim1 wherein the source i amoni a i s amoni um hydr oxi de. 6.
The nmethod of claim1l wherein the source of amonia is anhydrous 15
anmonia. 7. A nethod of preparing an N-[[4-(3-phenylisoxazol -4-

yl) phenyl ] sy f onyl 5D Aen LW S xhhg-4structure of Formula | a:
20 la SCQNW%%(»C%&%@%&%gHDFISié%% ggﬁ?&%ﬁi%g a precursor conpound sel ected
fromthe grgipheogiisifonypropinasgdenspdivnpsltzompaumbhaing the:strpghie0i029230 32 2
5 3 PCT/US02/ 31445 with a hal osul fonic acid in the presence of
trifluoroacEfilaldy to produce a hal osul fonated product;

SO,NC(O)CHCHg
Na+

| A\

N
\O

comprising: ‘
contacting a precursor compound selected from the group consisting of Formula

10 2 and Formula 3:

I~
1w

15
with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

20 1.



contacting the hal osul fonated product with a source of anmmonia to produce
an [isoxazol -4-yl] benzenesul fonam de conpound having the structure of
Formul a IWo®32%280Z/NH2 1 and contacting the PCT/US02/31445
[ 1 soxazol - 4-yl ] benzenesul f onam de co Sund with a 20 propionating agent to
produce an N—[[4-(3-pheny|isoxazol-4n§ ) phenyl ] sul f onyl ] pr opanam de
conpound having the structure of Fornula |la. WO 03/029230 33 PCT/ US02/ 31445
8. The method of claim7 wherein the halosulfonic acid is selected fromthe
group consi sting of bronosul fonic acid and chl 8f%ul foni c acid. 9. The
met hod of claim7 wherein the hal osul f0| d is chlorosul fonic 5acid.

\)

[

10. The nethod of claim 7 wherein the sog f ammonia is selected fromthe
group consi sting of amoni uprhydr oxi de a ydrous anmonia. 10 11. The
met hod of claim7 wherein gurce of /ammoni a i s ammoni um hydroxi de. 12.
The met hod of claim 7 wher e of ammoni a i s anhydrous anmoni a.
15 13. The nethod of claim 7% t Y pr opi onati ng agent selected from
the group consisting of an anhydrimkg& propi onic acid, a propionyl

hal i de, a propionyl thioester, a propionyl carbonate and a N-propionyl

i mdazole. 20 14. The nmethod of claimi3 wherein the propionating agent is
a propionyl

and contacting the [isoxazol-4-yl]benzenesulfonamide compound having the
5  structure of Formula 1 with a propionating agent to produce an N-[[4-(3-
phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide compound having the

structure of Formula la:

SO,NHC(O)CHoCHg

| A\
10 "~
1a

and further contacting the compound of Formula 1a with a sodium base to
produce an N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide, sodium

15  salt compound having the structure of Formula 1b.

19. The method of claim 18 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

20  20. The method of claim 18 wherein the halosulfonic acid is chlorosulfonic

acid.



halide. 15. The method of claim 14 wherein the propionating agent is a
propionyl chloride. 25 16. The nethod of claim 13 wherein the propionating
agent is apoapbweari de of propionic acid. 17. The method eCTalsa/m4i3
wherein the anhydride of propionic ac'gl is 30 propionic anhydride. WO
03/ 029230 34 PCT/ US02/ 31445 18. A nethod of preparing an
N-[[ 4- (3- phenyl i soxazol - 4- yl)phenyl]sul fonyl ] propanam de, sodi um salt
conpound having the structure of Formula 1b: SO2NC(O CH2CH3 Na+ 5 1b
conpri si ng: fz:lont ant inethod opelanuissulrerainthp semek efanmeniads Felesid fIRE2 gr oup
consisting of ,Fornmula . 10 and Formul a. 3: i hal osul foni c aci d
inthe preseﬁé%gWPpP?qsﬁﬁr%q%mﬂuglh C|°&‘ld?3n%?1%’g%r§1és a ‘gﬁ'osm f onat ed
proguct; contacting the hal osul fonated product with a source of anmpnia to
roduce an
P 22.  The method of claim 18 wherein the source of ammonia is ammonium

5  hydroxide.

23.  The method of claim 18 wherein the source of ammonia is anhydrous

ammonia.

10 24.  The method of claim 18 wherein the propionating agent is selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

25.  The method of claim 24 wherein the propionating agent is a propionyl

15  halide.

26.  The method of claim 25 wherein the propionating agent is a propionyl

chloride.

20 27.  The method of claim 24 wherein the propionating agent is an anhydride

of propionic acid.

28.  The method of claim 24 wherein the anhydride of propionic acid is
propionic anhydride.

25
29.  The method of claim 18 wherein the sodium base is selected from the
group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride and
sodium carbonate.
30.  The method of claim 29 wherein the sodium base is sodium hydroxide.

30



[i soxazol - 4-yl ] benzenesul f onam de conmpound having the structure of Fornula
20 1: WD 03/029230 35 SO2NH2 1 PCT/ US02/ 31445 and contacting the

[ i soxazolwo-oglrd2enzenesul f onam de conpound having the 5 CTMSOuUBE4DF
Formula 1 with a propionating agent tg, produce an N-[[4-(3

phenyl i soxazol - 4-yl ) phenyl] sul fonyl ] propanam de conpound havi ng the
structure of Formula la: SO2NHC(O) CH2CH3 10 |l a and further contacting the
conpound of Forrmula la with a sodi um base to produce an

N-[[4-(3-phepyl i R%@t%@hbf‘ isbibﬂoﬂﬂ“ﬂ]ﬂeﬂﬁ&ﬁaﬂmﬁlme coagiound 15 sal t
conpound havi ng the struc e of Formula I'b. 19. The nethod of claim 18
wherein thehmahg)mlstmmuoeaﬁcuﬁnukllsel ected from the group consisting of
bromosul foni ¢ acid and chl orosul fonic acid. 20 20. The nethod of claim 18
wherein the halosulfonic acid is chlorosul fonic acid. W 03/029230 36

PCT/ US02/ 31445 21. The nethod of claim 18 wherein the source of ammonia is
sel ected from the group consisting of ammoni um h%droxi de and anhydrous
amoni a. 22. The nethod of claim 18 wherein t W&°8Gurce of amonia is
anmmoni um

1

comprising:

10  forming a diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone compound with a source of hydroxylamine;
contacting the oxime derivative compound with a strong base and an acetylating
agent to form a diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

15  halosulfonic acid to form a halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce
an [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1.

20 32. The method of claim 31 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

33.  The method of claim 31 wherein the source of hydroxylamine is an
aqueous solution comprising hydroxylamine and a weak acid.

25

34.  The method of claim 33 wherein the weak acid is a carboxylic acid.



5 hydroxi de. 23. The nmethod of claim 18 wherein the source of ammpnia is
anhydrous ammoni a. 10 24. The nethod of claim 18 wherein the propionating
agent i s weloaoeed from the group consisting of an anhydr ipde/ush2/prapi oni c
acid, a propionyl halide, a propionyg t hi oester, a propionyl carbonate and
a N-propionyl imdazole. 25. The neth ﬁ of claim 24 wherein the

propi onating agent is a propionyl 15 halide. 26. The nethod of claim25
wherein the propionating agent is a propionyl chloride. 20 27. The net hod

of clai m 2439her 48 ridifodsriifms Whdeid giRNdarbskylib agidiy éif Altgl of propi onic
acid. 28. The nethod of claim 24 wherein the anhydride of propionic acid is
propi oni ¢ anfmpdxylgeacid’5 29. The net hod of claim 18 wherein the sodi um base
is selected fromthe group consisting of sodi um hydroxide, a sodium

al koxi de, sodi um hydride and sodium carbonate. 30. The nethod of claim 29

wherei n thesgodi 4, %’%ﬁod St 3A8 3 hereih apd ARyl A0 341829236 Bdm
PCT/ U802/31445 31. A nethod of preparing an

[ i soxazob - 4thel groemesnistiop 06 franiidecid anpmasi antbuiopignictasidt ruct ure of Fornul a
1: SO2NH2 5

37.  The method of claim 33 wherein the alkyl carboxylic acid is acetic acid.

38.  The method of claim 31 wherein the source of hydroxylamine is an
10  aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.

39.  The method of claim 38 wherein the conjugate base of a weak acid is
sodium acetate.

15
40.  The method of claim 31 wherein the source of hydroxylamine comprises
a hydroxylamine salt and a deprotonating base.
41. The method of claim 40 wherein the hydroxylamine salt is selected from
a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and

20  hydroxylamine acetate.

42.  The method of claim 41 wherein the hydroxylamine salt is
hydroxylamine hydrochloride.

25 43.  The method of claim 40 wherein the deprotonating base is selected from
the group consisting of sodium hydroxide, potassium hydroxide, and sodium

acetate.

44, The method of claim 40 wherein the deprotonating base is sodium

30 acetate.



1 conprising: 10 form ng a di phenyl et hanone oxi nme derivative conmpound by
contacting a 1,2 di phenyl et hanone conpound with a source of hydroxyl am ne;
cont act i ryotobe29230 e derivative conpound with a strong ba®eTarsd2/ani4s
acetylating agent to forma di phenyl iﬁoxazol i ne derivative; contacting the
di phenyl i soxazol i ne derivative with trffluoroacetic acid and a 15
hal osul fonic acid to form a hal osul fonated product; and contacting the
hal osul f onat ed product with a source of ammonia to produce an
[i soxazol - 4zy1 ] bﬂg@ﬁ%%wo?eﬁﬁm@&v&@aﬁwu&awngdxbiaﬁaﬁaﬁﬂam&rwreemf For nul a
1. 20 32. The nmethod of claim 31 wherein the source of hydroxylanine is an
aqueous sol hydroxylaoimp end acegickagdk. oxyl ami ne. 33. The nethod of claim 31
wherein the source of hydroxylam ne is an aqueous sol ution conprising
hydroxyl am ne and a weak acid. 25 34. The method of claim33 wherein the
weak acid igga Cg%@%bﬂoh%f@&hﬁ 31 MRABH2IRA0 vad PSibdiDBOBIA5 35. The
met hod of claim erein the carboxylic acrd is an al kyl carboxylic
acid. 365 Theupebisistingfof allahiomBdalidyreds an kel Hiliyn, veaty lithiggj d sel ect ed
from 5 the roup consisting of formc acid, acetic acid and propionic
acid. 37. TH@‘FPe‘thﬂdlﬂé‘Pnbl aim 33 wherein the al kyl carboxylic acid is
acetic acid. 38. The nethod of claim 31 wherein the source of hydroxyl am ne
is an

47. The method of claim 31 wherein the strong base is a lithium

dialkylamide.
10

48.  The method of claim 47 wherein the strong base is lithium

diisopropylamide.

49, The method of 46 wherein the strong base is a C to about Cyg alkyl
15  lithium.

50. The method of claim 31 wherein the strong base is butyl lithium.

51.  The method of claim 31 wherein the strong base is hexyl lithium.
20

52.  The method of claim 31 wherein the strong base is heptyl lithium.
53.  The method of claim 31 wherein the strong base is octyl lithium.

25 54. The method of claim 31 wherein the acetylating agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-

alkoxyacetamide and an acetyl halide.

55.  The method of claim 54 wherein the acetylating agent is a C1 to about
30  C6 alkyl acetate.



10 aqueous solution conprising hydroxylam ne and a conjugate base of a weak
acid. 39. The nethod of claim 38 wherein the conjugate base of a weak acid
i s sodi unwamanarser 15 40. The nethod of claim 31 wherein Phg/sousEes of

hydr oxyl am ne conprises a hydroxyl am {je salt and a deprotonating base. 41.
The nethod of cl aim40 wherein the hyé oxylam ne salt is selected from a
group consi sting of hydroxyl am ne hydrochl ori de, hydroxyl am ne sul fate and
20 hydroxyl am ne acetate. 42. The nethod of claim4l wherein the

hydr oxyl am Bg salrhe hithod s R I3 Rgei Yl fehlif@gent Idselettediemmet hod of

cl aim 40 wherein the deprotonating base is selected from the group

consi sting tfe souh comsising ofcindbyl gvetads sthyhnepjaie. xonyb acessiel 28bbityn  acet at e.
44. The net hod of claim40 wherein the deprotonating base is sodi um 30
acetate. WOAHE®29230 39 PCT/ US0D2/ 31445 45. The method of clai m 40 wherein
t he source of hydroxyl am ne conprises hydroxylam ne and acetic acid. 46.
The nmethod of claim 31 wherein the strong base is selected fromthe 5 group
consi stifg 67. a [The miethoddif alakml Senwitkecindine alkyll actatens ethyl aggtasg-yl al kyl it hi um
and an alkyl lithium 47. The method of claim 31 wherein the strong base is
a lithium dial kyl am de.

58. The method of claim 31 wherein the acetylating agent is an acetyl halide.

59.  The method of claim 58 wherein the acetyl halide is acetyl chloride.

10
60.  The method of claim 31 wherein the acetylating agent is acetic
anhydride.
61. The method of claim 31 wherein the halosulfonic acid is selected from

15  the group consisting of bromosulfonic acid and chlorosulfonic acid.

62. The method of claim 31 wherein the halosulfonic acid is chlorosulfonic
acid.
20  63. The method of claim 31 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

64.  The method of claim 31 wherein the source of ammonia is ammonium
hydroxide.

25
65. The method of claim 31 wherein the source of ammonia is anhydrous

ammonia.

66. A method of preparing an N-[[4-(3-phenylisoxazol-4-

30  yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:



10 48. The nethod of claim47 wherein the strong base is |ithium

di i sopropyl am de. 49. The nethod of 46 wherein the strong base is a Cl to
about ClOwelok923® |ithium 50. The nethod of claim 31l wh@ceiusoy/sg4st r ong
base is butyl lithium 51. The nethog of claim 31 wherein the strong base
is hexyl lithium 20 52. The net hod claim 31 wherein the strong base is
heptyl lithium 53. The nethod of claim 31 wherein the strong base is
octyl lithium 25 54. The nmethod of claim 31 wherein the acetyl ati ng agent
is selected from the group consisting of an saLKyCOHHeEHd e, an acetic
anhydride, an N-al kyl -N- al koxyacet am ge_and an acetyl halide. 55. The

met hod of claim54 wherein the acety)Jdtinglagent is a O to about 30 C6

al kyl acetate. WO 03/029230 40 PCT/
wherein the acetylat&; C is sel&
met hyl acetate, eth
met hod of cl ai m 56
met hod of claim 31

rom the group consisting of

ate and butyl acetate. 5 57. The
acetate is ethyl acetate. 58. The

| ating agent is an acetyl halide. 59.
Yeetyl halide is acetyl chloride. 10

he acetyl ating agent is acetic

60. The nethod of claim 31 whexegjn
anhydri de. S

la

comprising:

5 forming a diphenylethanone oxime derivative by contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine;
contacting the oxime with a strong base and an acetylating agent to form a
diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

10  halosulfonic acid to form a halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

1:

15

1

and contacting the [isoxazol-4-yl]benzenesulfonamide compound of Formula 1

with a propionating agent to produce an N-[[4-(3-phenylisoxazol-4-

20  yl)phenyljsulfonyl]propanamide compound having the structure of Formula 1a.



1561. The method of claim 31 wherein the halosulfonic acid is selected from
the group consisting of bronosul fonic acid and chl orosul fonic acid. 62. The
met hod ofwoloaioza23d wherei n the hal osul fonic acid is chl or @eswdSons4mci d.
2063. The net hod of claim 31 wherein tgz source of ammonia is selected from
the group consisting of ammoni um hydr 0Xi de and anhydrous anmmoni a. 64. The
nmet hod of claim 31 wherein the source of anmonia is ammoni um hydroxi de. 25
65. The nmethod of claim 31 wherein the source of ammonia i s anhydrous

anmoni a. 6667A NMghhekiRid JTRRAIGENEheRdin thd dobrdedoriyarinliasmuerah- 4 30
yI)phenyI]squonyI]propananlde conmpound having the structure of Fornula |a:

VO 03/ 029238quebuSSANHE( Qnapidrshyidzoxytampine.si ng: PCT/ US02/ 31445 5 fornming a
di phenyl et hanone oxi me derivative by contacting a 1, 2- di phenyl et hanone
conmpound with a source of hydroxyl am ne; contacting the oxinme with a strong

base and ang sRoet W i PEIMimia® i¥Ehdhe SHuRRESHHydERyREAShE Rander i vat i ve;

contacting the diphenylisoxazoline derivative with trifluoroacetic acid and
a 10 haj osaffevns solatonlcempiisnghairdralasine kohateedk peidduct ; contacting the
hal osul f onat ed product with a source of ammonia to produce an

69.  The method of claim 68 wherein the weak acid is a carboxylic acid.

70. The method of claim 68 wherein the carboxylic acid is an alkyl

10 carboxylic acid.

71.  The method of claim 68 wherein the alkyl carboxylic acid selected from

the group consisting of formic acid, acetic acid and propionic acid.
15 72.  The method of claim 68 wherein the alkyl carboxylic acid is acetic acid.

73.  The method of claim 66 wherein the source of hydroxylamine is an
aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.
20

74.  The method of claim 73 wherein the conjugate base of a weak acid is

sodium acetate.

75.  The method of claim 66 wherein the source of hydroxylamine comprises

25  ahydroxylamine salt and a deprotonating base.

76.  The method of claim 75 wherein the hydroxylamine salt is selected from
a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and
hydroxylamine acetate.

30



[i soxazol - 4-yl ] benzenesul f onam de conmpound having the structure of Fornula
1: SO2NH2 15 1 and contacting the [isoxazol-4-yl]benzenesul f onam de
conpound wboBoegred a 1 w th a propionating agent to produ®€TAr$02/31445

N-[[ 4- (3- phenyl i soxazol -4 20 yl) phenyj}q sul f onyl ] propanam de conpound havi ng
the structure of Fornula la. WD 03/029230 42 PCT/ US02/ 31445 67. The net hod
of claim®66 wherein the source of hydroxylam ne is an aqueous sol ution
conpri sing hydroxyl am ne. 68. The nethod of claim 66 wherein the source of
hydr oxyl am e i sTRmefhod @ enusa 7660vi¢tdinthedydmxiykintige kaldisoxyl ami ne and a weak
acid. 69. The nmethod of claim68 wherein the weak acid is a carboxylic
acid. 70. Thglrersddrone bydwchiondes wherein the carboxylic acid is an al kyl

10 carboxylic acid. 71. The nmethod of claim®68 wherein the al kyl carboxylic
acid selected from the group consisting of formc acid, acetic acid and
propioni ¢ agg d. the Artholiltg ci®hM3dviRteis i depflomitiar dase it heleetbkfrbmcar boxyl i ¢
acid is acetic acid. 73. The nethod of claim66 wherein the source of

hydr oxyl5ni the granparensistugolsodisn bydreride aomsFemy FPHe ML AFHE and a
conjugate base of a weak acid. 20 74. The nethod of claim 73 wherein the
conj ugate b&EEHf a weak acid is sodi um acetat e.

79.  The method of claim 75 wherein the deprotonating base is sodium
acetate.

10
80. The method of claim 75 wherein the source of hydroxylamine comprises

hydroxylamine and acetic acid.

81.  The method of claim 66 wherein the strong base is selected from the
15  group consisting of a lithium dialkylamide, an aryl lithium, an arylalkyl lithium

and an alkyl lithium.

82. The method of claim 66 wherein the strong base is a lithium
dialkylamide.

20
83. The method of claim 82 wherein the strong base is lithium

diisopropylamide.

84. The method of claim 81 wherein the strong base is a C; to about Cqp
25  alkyl lithium.

85.  The method of claim 66 wherein the strong base is butyl lithium.
86.  The method of claim 66 wherein the strong base is hexyl lithium.

30
87.  The method of claim 66 wherein the strong base is heptyl lithium.



75. The nethod of claim66 wherein the source of hydroxyl am ne conprises

25 a hydroxylam ne salt and a deprotonating base. 76. The nethod of claim
75 wher eiwotob®2929@r oxyl am ne salt is selected from a grorpTasnydsti ng of
hydr oxyl am ne hydrochl ori de, hydroxyl gm ne sulfate and hydroxyl am ne
acetate. 30 WD 03/029230 43 77. The f‘hod of claim76 wherein the

hydr oxyl am ne salt is hydroxyl am ne hydrochl ori de. PCT/ US02/ 31445 78. The
met hod of claim 75 wherein the deprotonating base is selected from 5 the
group consi sting of sodi um hydroxi de, potassi um hydroxi de, and sodi um
acetate. 79. The nethod of claim75 wherein the deprotonating base is sodium
10acet at e. 88. ThEhereethod o tlachLorwkSeintlzer wiong bate i8 gotyt Bthidmhy dr oxyl ani ne
conpri ses hydroxylam ne and acetic acid. 81. The nethod of claim 66 wherein
the strong base is selected fromthe 15 group consisting of a lithium

di al kyl arm d@o. anyag ertoidrictiin o8 i thdakerybiinbiogei jaBsleced Bbly! 11 thi um
82. The nethod of claim®66 wherein the strong base is a |lithium

di al ky| adri dehe 26uBRmsiFties obdrhalklylofcetoieaama@iic whinidgida, ann¥-adddhg base i s
l'ithium diisopropylamde. 84. The. pethod of claim 81 wherein the strong
base is a Cilkogyaspigidegng an acetyl Rside

90.  The method of claim 89 wherein the acetylating agent is a C1 to about
C6 alkyl acetate.

10  91.  The method of claim 66 wherein the acetylating agent is selected from
the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl

acetate.

92.  The method of claim 91 wherein the alkyl acetate is ethyl acetate.
15
93.  The method of claim 66 wherein the acetylating agent is an acetyl halide.

94.  The method of claim 93 wherein the acetyl halide is acetyl chloride.

20 95. The method of claim 66 wherein the acetylating agent is acetic

anhydride.

96.  The method of claim 66 wherein the halosulfonic acid is selected from
the group consisting of bromosulfonic acid and chlorosulfonic acid.

25

97. The method of claim 66 wherein the halosulfonic acid is chlorosulfonic

acid.

8. The method of claim 66 wherein the source of ammonia is selected from

30  the group consisting of ammonium hydroxide and anhydrous ammonia.



25 alkyl lithium 30 85. The nethod of claim66 wherein the strong base is
butyl lithium 86. The nethod of claim66 wherein the strong base is hexyl
l'ithium wed3/0X9180 net hod of claim 66 wherein the strong basag/tuse2/saps vl
l'ithium WD 03/029230 44 PCT/ U802/314ﬂ$ 88. The nethod of claim66 wherein
the strong base is octyl lithium 89. The nethod of claim66 wherein the
acetylating agent is selected from 5 the group consisting of an al kyl
acetate, an acetic anhydride, an N-al kyl -N al koxyacet am de and an acetyl

hal i de. 90. 9ghe mgt hrehodlof lahHe8Phepbiarniad souktdafaariotiaisiangnagent is a d to
about C6 al kyl acetate. 10 91. The nethod of claim 66 wherein the

acet yl ati nghpdrenidei s sel ected from the group consisting of nethyl acetate,
et hyl acetate, propyl acetate and butyl acetate. 92. The nethod of claim
91 wherein the al kyl acetate is ethyl acetate. 15 93. The method of claim
66 wherein 458 aqet Yiledlddg cBHBH6 Witersin tRS&uyde dTakintthia isYhhydiogs met hod of
claim93 wherein the acetyl halide is acetyl chloride. 20 95. The nethod of
cl ai m 66 whemeianid.he acetyl ati ng agent is acetic anhydride. 96. The net hod
of claim66 wherein the halosulfonic acid is selected from the group

consi sting of bronosul fonic acid and chlorosul fonic acid. 25 97. The net hod

of clai m 66 qyher gihp pehifd R deaRhdeithd plopichinl feHt felitied from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

10
102. The method of claim 101 wherein the propionating agent is a propionyl
halide.
103. The method of claim 102 wherein the propionating agent is a propionyl
15  chloride.

104. The method of claim 101 wherein the propionating agent is an anhydride

of propionic acid.

20 105. The method of claim 104 wherein the anhydride of propionic acid is

propionic anhydride.

106. A method of preparing an N-[[4-(3-phenylisoxazol-4-
yl)phenyllsulfonyl]propanamide, sodium salt compound having the structure of

25  Formula 1b:



acid. 98. The nmethod of claim66 wherein the source of ammpnia is sel ected
from 30 the group consisting of amoni um hydroxi de and anhydr ous ammoni a.
WO 03/ 029e80@342028CT/ US02/ 31445 99. The met hod of cl ai m 66 pamarset/si4she
source of ammonia is amonium hydroxiide. 100. The method of claim 66
wherein the source of ammonia is anhydrous 5 anmmonia. 101. The net hod of
claim66 wherein the propionating agent selected from the group consisting
of an anhydride of propionic acid, a propionyl halide, a propionyl

t hi oester, a propionyl carbonate and a N propi q%% ig?ggzole. 10 102. The
met hod of claim 101 wherein the propionating .g% (O}cét Yr opi onyl hal i de.
103. The nethod of claim 102 wherein t dpi ondtt ng agent is a propionyl
15 chloride. 104. The nethod of cl ai nerein the propionating agent is
an anhydride of propioganic acid. 20 10 3 nmet hod of claim 104 wherein

t he anhydride of propgonicypacid is p M ¢ anhydride. 106. A nethod of

i yT) phenyl ] sul f onyl ] pr opanam de,
sodi um sal t conpound \havi ng ycture of 25 Formula 1b: WO 03/029230
46

comprising:
5 forming a diphenylethanone oxime derivative by contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine;
contacting the oxime compound with a strong base and an acetylating agent to
form a diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

10  halosulfonic acid to form a halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

1:

SO2NH2

15

1

contacting an [isoxazol-4-yl]benzenesulfonamide compound with a

propionating agent to produce an N-[[4-(3-phenylisoxazol-4-

20  yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:



SA2NC(O) CH2CH3 Na+ 1b PCT/ US02/ 31445 conprising: 5 formng a

di phenyl et hanone oxi ne derivative by contacting a 1,2 di phenyl et hanone
conmpound wDtoB/o2w23@ur ce of hydroxyl am ne; contacting the ofcmasenspaetind with
a strong base and an acetylating agenij,to form a diphenylisoxazoline
derivative; contacting the di phenylisoxazoline derivative with
trifluoroacetic acid and a 10 hal osul fonic acid to form a hal osul fonat ed
product; contacting the hal osul fonated product with a source of ammnia to
produce an [isoxazol -4-yl]benzenesul fonam dSCen@OMECHavi ng the structure
of Formula 1: SO2NH2 15 1 contacting g O0xazol - 4-yl ] benzenesul f onam de
conpound with a propionating agent g0 projuce an N-[[4-(3-phenylisoxazol -4

la: WO 03/029230 47

N-[[ 4- (3-phenylisoxag urfenyl | propanam de 5 conpound

and contacting the N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide
5 compound

with a sodium base to produce a N-[[4-(3-phenylisoxazol-4-

yl)phenyl]sulfonyl]propanamide, sodium salt compound having the structure of

Formula 1b.

10 107. The method of claim 106 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

108. The method of claim 106 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a weak acid.

15
109. The method of claim 108 wherein the weak acid is a carboxylic acid.
110. The method of claim 108 wherein the carboxylic acid is an alkyl
carboxylic acid.

20

111. The method of claim 108 wherein the alkyl carboxylic acid selected

from the group consisting of formic acid, acetic acid and propionic acid.



Wi th a sodium base to produce a N-[[4-(3-phenylisoxazol -4-

yl ) phenyl ] sul f onyl ] pr opanam de, sodi um salt conpound having the structure
of  For mawea o402923® 107. The met hod of claim 106 wherein tReTAS02/8”4Df
hydr oxyl am ne is an aqueous solution4§onprising hydr oxyl am ne. 108. The
met hod of claim 106 wherein the source of hydroxylam ne is an aqueous
sol ution conprising hydroxyl am ne and a weak acid. 15 109. The net hod of

cl aim 108 wherein the weak acid is a carboxylic acid. 110. The met hod of

cl ai m 108 wher ei hd Retheabbensinh 08 atiin healkyatipbxZidaaidionsdticc aci d. 111.
The nethod of claim 108 wherein the al kyl carboxylic acid selected fromthe
group consi®tid.ng of formc acid, acetic acid and propionic acid. WO

03/ 029230 48 PCT/ US02/ 31445 112. The nethod of claim 108 wherein the al kyl
carboxylic acid is acetic acid. 113. The nethod of claim 106 wherein the

source of hygy oxyhafe@dios cRiin 106 3MRMIthes0hidt bORydretyarhisieigarhy dr oxyl ani ne
and a conjugate base of a weak acid. 114. The nethod of claim 113 wherein

the conjjugaigebaswhgioncompaisingdiydraxylasyae aid aeeyegee basgoiia §eakihe et hod of
claim 106 wherein the source of hydroxylam ne conprises hydroxyl am ne salt
and a depr ot%that i ng base. 116. The nethod of claim 106 wherein the

hydr oxyl am ne salt is sel ected

114. The method of claim 113 wherein the conjugate base of a weak acid is

sodium acetate.
10

115. The method of claim 106 wherein the source of hydroxylamine

comprises hydroxylamine salt and a deprotonating base.

116. The method of claim 106 wherein the hydroxylamine salt is selected
15 from a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate

and hydroxylamine acetate.

117. The method of claim 116 wherein the hydroxylamine salt is
hydroxylamine hydrochloride.

20
118. The method of claim 115 wherein the deprotonating base is selected
from the group consisting of sodium hydroxide, potassium hydroxide, and

sodium acetate.

25 119. The method of claim 115 wherein the deprotonating base is sodium

acetate.

120. The method of claim 115 wherein the source of hydroxylamine
comprises hydroxylamine and acetic acid.

30



15 from a group consisting of hydroxyl am ne hydrochl oride, hydroxyl am ne
sul fate and hydroxyl am ne acetate. 117. The nethod of claim 116 wherein

t he hydr owgloao2aeo salt is hydroxyl am ne hydrochl ori de. 2@CIA%02/Itaes et hod
of claim 115 wherein the deprotonating base is selected fromthe group
consi sting of sodi um hydroxi de, potassium hydroxi de, and sodium acetate.
25119. The nethod of claim 115 wherein the deprotonating base is sodi um
acetate. 120. The nethod of claim 115 wherein the source of hydroxyl am ne
conpri ses hydr oxyhambihed BNElaRs 06 haeiitthe 3GoNHA3[DRGR8A fadm RET/ US02/ 31445
121. The nmethod of claim 106 wherein the stron base is semﬁt ed fromthe
group consigbimgomsistiaglof & hitiwmndiialkgmide, g aryhHt IW’IanquYlH]iQi W aryl al kyl
lithium and an ﬂ(ﬁ lithium 5 122. The nmethod of claim 106 wherein the
strong basedLOAY B i al kyl ani de. 123. The nethod of clai m 122
wherein the strong base is lithium diisopropylamde. 10 124. The nethod of
121 wherein the strong base is a C1 to about C o al k}/ lithium
5 122. The method of claim 106 wherein the strong base is a lithium

dialkylamide.

123. The method of claim 122 wherein the strong base is lithium

diisopropylamide.
10
124. The method of 121 wherein the strong base is a C; to about Cyp alkyl
lithium.
125. The method of claim 106 wherein the strong base is butyl lithium.
15

126. The method of claim 106 wherein the strong base is hexyl lithium.

127. The method of claim 106 wherein the strong base is heptyl lithium.

20 128. The method of claim 106 wherein the strong base is octyl lithium.

129. The method of claim 106 wherein the acetylating agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-
alkoxyacetamide and an acetyl halide.

25
130. The method of claim 240 wherein the acetylating agent is a Cl to about
C6 alkyl acetate.

131. The method of claim 106 wherein the acetylating agent is selected from
30  the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl

acetate.



125. The nethod of claim 106 wherein the strong base is butyl lithium 15
126. The nethod of claim 106 wherein the strong base is hexyl lithium 127.
The net howooB/ozd2a m 106 wherein the strong base is heptyl PCirtusousn4420 128.
The met hod of claim 106 wherein the s# ong base is octyl lithium 129. The
met hod of claim 106 wherein the acetylating agent is selected from the
group consisting of an al kyl acetate, an acetic anhydride, an N al kyl -

al koxyacet am de and an acetyl halide. 25 130. The nethod of claim 240
wherein the acetylating agent is a O to about C6 alkyl acetate. -131. The
met hod of claim 106 wherein the acetylatin gent is selected from 30 the
group consi ki ngTief matotpf clael 3t é/he@tfh@ﬁ aﬂ@’é@%ﬁt%elsﬁl?%ﬁetgﬁet ate and butyl
acetate. WD 03/029230 50 PCT/US02/ 31445 132. The met hod of claim 131
wherein the al kyl acetate is ethyl acetate. 133. The nmethod of claim 106

wher ei n th\‘i}]ﬁcaﬁl@ﬁﬂeﬂ%d%g@l@fm'l% MheREEME acs ﬁah%d@ntib&ﬁ.aca'ﬂyb met hod of
claim 133 erein the acetyl halide is acety oride. 135. The nethod of

claim 136 vimdidei n t he acetylating agent is acetic 10 anhydride. 136. The
met hod of claim 106 wherein the halosulfonic acid is selected from the
group consi sting of bronosul fonic acid and chlorosul fonic acid. 15137. The

nmet hod of c{fi m $05,\MRUSF Blalh @3 /e fHeniceryPdlde iSacetyll ofilofdd.f oni c

135. The method of claim 106 wherein the acetylating agent is acetic

10  anhydride.

136. The method of claim 106 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

15 137. The method of claim 106 wherein the halosulfonic acid is chlorosulfonic

acid.

138. The method of claim 106 wherein the source of ammonia is selected
from the group consisting of ammonium hydroxide and anhydrous ammonia.

20

139. The method of claim 106 wherein the source of ammonia is ammonium

hydroxide.

140. The method of claim 106 wherein the source of ammonia is anhydrous

25 ammonia.

141. The method of claim 106 wherein the propionating agent selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a
propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

30



acid. 138. The nmethod of claim 106 wherein the source of amonia is sel ected
fromthe group consisting of ammoni um hydr oxi de and anhydrous amoni a. 20
139. The wotobozb2ed cl ai m 106 wherein the source of anmoni &Crasamsmam um

hydr oxi de. 140. The nethod of claim 106 wherein the source of anmonia is
anhydrous 25 ammoni a. 141. The nethod of claim 106 wherein the propionating
agent selected from the group consisting of an anhydri de of propionic
acid, a propionyl halide, a propionyl thioester, a propionyl carbonate and
a N-propi onyly i MEazeihed oBOla P PB34,828230e plopRsbtingagdnd ivkdfropibdyl The met hod
of claim 141 wherein the propionating agent is a propionyl halide. 143. The
met hod of chalidem 142 wherein the propionating agent is a propionyl 5
chloride. 144. The nethod of claim 141 wherein the propionating agent is an
anhydride of propionic acid. 10 145. The nmet hod of claim 144 wherein the
anhydri de %43‘.” P?h@ﬂx'eﬁloa%!f@lahﬁ 14P5PBleRhe pRépvishting @gent 46 proponget hod of

cl aim 106 erein the sodiumbase is selected fromthe group consisting of
sodi um ydrehiodlds. a sodi um al koxi de, sodi um hydride and 15 sodi um
carbonate. 147. The nethod of claim 146 wherein the sodi um base is sodi um
hydr oxi de.

144. The method of claim 141 wherein the propionating agent is an anhydride

of propionic acid.

10 145. The method of claim 144 wherein the anhydride of propionic acid is

propionic anhydride.

146. The method of claim 106 wherein the sodium base is selected from the
group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride and

15 sodium carbonate.

147. The method of claim 146 wherein the sodium base is sodium hydroxide.

148. A method of preparing a benzenesulfonyl halide compound having the

structure of Formula 4

Ra
Ry Ro
Rs Ry
4

wherein:

X is a halogen atom and R', R?, R>, R* and R® are each independently selected

from the group consisting of hydrogen, alkyl, atkenyl, alkynyl, cycloalkyl, aryl,
25  heterocyclyl, alkoxy, alkylamino, alkylthio and acyl;



148. A nethod of preparing a benzenesul fonyl halide conpound having the
structure of Formula 4 20 SO2X 4 wherein: X is a halogen atomand Rl, R2,
R3, R4 arsORB/020280 each i ndependently selected fromthe gromSowssitsti ng of
hydr ogen, al kyl, al kenyl, al kynyl, cys&oalkyl, aryl, 25 heterocyclyl,

al koxy, al kyl am no, al kylthio and acyl’; WO 03/ 029230 52 PCT/ US02/ 31445
wherei n al kyl, al kenyl, cycloal kyl, aryl, heterocyclyl is each

i ndependently optionally substituted with one or nore noieties sel ected

fromthe grQueeitARSI slkbid, Gtloalikly laryl Mkabyyclylad daghydependehival kyl
al kylaryl, aryl, heterocyclyl, alkoxy, alkylamno, alkylthio, acyl, halo,

hal oal | yl ar gptionallk exyssitwtbd with ooapkipiore Bojstiet sedactad! fll*@ﬂl‘h?)&ﬁ‘ﬁ? hyl ,

aryl al koxymet hyl. an | koxyhal gal kyl ; erein.the ri ses

contacti ng g”§§8§5@?6@¥§aﬁ%@ﬂy@éggﬁﬁéﬁ%ﬁ ygéygﬁgﬁfﬁgﬁégggﬁﬁg“é of Formul a
5: 5 10 wi bikody hathdsHinbORk A, a8yl Ralblteu pAREEAE allekydryl, hiloalkgicet i ¢ aci d,
thereby form ng a benzenesul fonyl halide conmpound havi ng the structure of

Formul a 3. fefectod mpirdrgunatliyl cirgiabroweethileanst alkaxydalpgkysul fonic acid is

| ected f th i sti f b | £ oni i d
iﬁl g(r:ogul f{)% Eregbﬁ'&%%ggﬁ‘g%g&i&g%‘é‘?‘ﬁ%c ngfarsoggﬁﬁﬁeEiLigén&%g&éﬁonﬁtﬁhe hal osul f oni c
acid is chl graspideaRiuendCoOFormula 5:
R

Ra Ro

Rs
S

10  with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming

a benzenesulfonyl halide compound having the structure of Formula 4.

149. A method of claim 148 wherein the halosulfonic acid is selected from
the group consisting of bromosulfonic acid and chlorosulfonic acid.

15

150. A method of claim 148 wherein the halosulfonic acid is chlorosulfonic

acid.

151. A method of claim 148 wherein R? is heterocyclyl optionally substituted
20  with one or more moieties selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, alkylaryl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio,
acyl, halo, haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl and alkoxyhaloalkyl; and R}, R% R*and RS are hydrogen.

25 152. A method of claim 151 wherein R® is selected from the group consisting
of isoxazolyl and pyrazolyl, wherein R? is optionally substituted with one or

more moieties selected from the group consisting of alkyl, alkenyl, alkynyl,



151. A nethod of claim 148 wherein R3 is heterocyclyl optionally
substituted 20 with one or nore noieties selected fromthe group

consi st i nyoaB/ozd2By| , al kenyl, al kynyl, cycl oal kyl, al kyl aPgirjusar/gi44s

het erocycl yl , al koxy, al kyl am no, al kydst hi o, acyl, hal o, hal oal kyl aryl,

al koxyaryl, hal oal kyl, protected hydroxynethyl, arylal koxynethyl and

al koxyhal oal kyl; and R, R2, R4 and R5 are hydrogen. 25 152. A nethod of
claim 151 wherein R3 is selected fromthe group consisting of isoxazolyl
and pyrazol ylcloster, eikylara, argl, bpteioopdll, ylkeupsikflahed, sikylthigreylor  mor e

noi eties selected fromthe group consisting of alkyl, Ikenyl al kynyl, WO

03/ 029230 Péﬁle@lgﬁHﬂl@mé alhsc:f;&yegy \hekqakio, Praferigl Ay gioxymePyl het er ocycl vl |
| koxy, al kylg b |
nal oal ky . SrakORum B MR, a8 R, RS RO @feﬁﬂadffésﬁiiﬁi{ val ky! :

and Rl, R2, R4 and R5 are hydrogen. 5 153. A nethod of claim 152 wherein

t he benzenesulfon hal i de conpound i s
4-[ 5- net hyl -@%he‘%;ﬂ@@ﬂff@ﬂlmﬁ?I“j@@i&&?é%%??f@ﬁ‘}lfmt}’hh%ﬁe&@mé’ﬁﬁ%ﬁnd havi ng

the struct ur4Q[ﬁ&et%?f—%h&ﬁﬂm?a%lgl—yﬁbélgzenesulfonyl chloride compound having

the structure of Formula 6:
SO,Cl

N
\O

=)

10



