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invention relates to processes for the preparation of
aryl al kyl sul fonyl halides and heteroaryl al kyl sul f onyl
hal i des useful as internedi ates in the preparation
of , for exanple, pharnmaceuticals THE

| NVENTI ON 10 Sul fé’r%ﬁPC%ﬁ%%uF&%%THFé’%%MT'Q%QFu n the
chem cal i ndugRyy.- ANDHEPEROARYNEAL KYLERAFGNYANHALIDES
dyes, lithographic resists, and pharmaceuticals. They
can be further transformed into other functional

gr,:q:gmoq:ughgw\/mqmi c sulfones (by Friedel-Crafts
sul fon atlon of aromatic substrat eg‘) or sulfonam

(by red®€i AesANt hinyAptioss)refatese to Prefessey r fier dr}%eqreparatlon of

W&Ik)ﬂﬁﬁ@hﬂ Halia&d e ﬁé’claro-gﬁﬂ%l%ﬁ%?l haliidsl @eaNad @ftedicdiiates in
integral 15 functi onal grou sa%aguvm de variety of

t He® Bseatatien shigriexapPiec ah ch as
anti bacterial agents, diuretics, and cPLA2 inhibitors.
| cal H&r e(ﬁar ation of sul fonyl chl ori des invol ves

E TEINMENHEPN  of "a sulfonic acid with

phosph@mmﬁw@@e& QFd URdelys 0@ inBe ¢Hénﬁ@amhmtry @ch as for the
W th hosphor us_oxychl oride or thion chl o

f rpé@ﬁpéﬁtqnyoquyteﬁ lﬁg%grpmjc ﬁSlqtﬁéqde%[@{m%ﬁe@ealﬁ] ﬁ\?yé;an be further

(Qt%@nsfoﬂngd intdBiheNfunbsbrangdp &Q@ﬂésla@hﬁﬂb Sblfdhes‘{bi‘anedel Crafts
John Wley & Son

r eaUE?nwoy 9haF twe%@ﬁﬁr%iﬁs>c%r§a'if$n%w9%% BRG{A vl mines) (see,
f Qrg.t Rek-CRBBE Ry cRPedih o$mém¢oa7 Vé’cﬁhbl@@ﬁ)’ %‘Iulfmbfmﬁbﬂare integral

chlorides, such as aryl al k ul fon I or|
{ HWGtPRa], SRR 9" Gaideniliely P ﬁth%ap%t'el geble Hfé*gs such as

el dnib &b Bgits Sdiliretics, afld @wzmzeinﬁ.bwayarm et al , Tet
Lett. 1984 25, 4553-

f
used et HBIEaf U@p@rﬁ@%%M@év'schwd@%WBW'?? gh uenﬁ@é sogium sat

t hg 4 qardri®aciaf withh PhosMer)s Qéﬁf'ﬁfhlé*mes%bh\‘étlmés Sul doarbirtation with
acids with triphenyl phosElhl ne/ ul fur ch] ori de

( \RNGPRIEKS Oé){Cth'l"lde e,reWon e«fl'tlorl érggugrgg w%g?atﬂ%ef) the_reaction
MehiRRfe $é%@t e@Ufl\ﬂﬁbﬁ Ad\@ﬁbéﬁ@rgaﬁw&@ﬁ’é&ﬂl@ﬁﬂg@ &, mrwney & Sons,

atom efficienc Nuner ous sterical | dgdere

hal99%e®499¢h Hieseoraiatypi i@rmpﬁmlﬁw gondiigns “are SHSLRIME for the

MedrBgdtataH fcﬂ’ns’tbn@ahIF/Ohlnd@reandumdrherchaﬂmbs auch as aryIaIkyIsquonyI
het er oaryl sulfony

hal i de fic
kOB e i b o, sl o PG ShET e haln of st
t r@lidee (Nakdlyamatding. aret Leftt NioBY i 25, am53r4556;mtA enilder, infrequently

gbg%ﬁgiéeiggf gés%é bgydnthens.ls fc(>)fr su)%orrmw chlov\ges is the reaction of
tetrabutylammonium salts of sulfonic acids with triphenylphosphine/sulfuryl chloride
(Widlanski et al., Tet. Lett, 1992, 33, 2657-2660), a method that suffers from the
disadvantage of poor atom efficiency.

Numerous sterically hindered sulfonyl halides such as (2,6-dimethylphenyl)-
methanesulfony! chloride and other aryl- and heteroaryl-sulfonyl halides are
specifically useful in the preparation of cPLA, inhibitors for the treatment of asthma or
arthritic and rheumatic disorders as described in, for example, WO 2003/048122. As

discussed above, these intermediates can be difficult to prepare due to loss of sulfur
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formati on of significant anmobunts of inpurities. Thus,

new and i nproved net hods for maki ng these conpounds

are needed, and the nethods provided herein hel p neet
these and other needs. 5 SUMMARY OF THE | NVENTION I n. "

s gipxidendlobighemtesiperataresrangeiormatinne at FigAIfigAN \ArpRUNtS of impurities.
prﬂ&?ﬁ%\?arﬁ@fmprwéplﬂéfhegs for Wm%%ﬂgsé)&orﬁ@édﬁdb @rd heeded, and the

wherein: Ar is aryl het er oaryl
opretaegs providesberetnneatrimept thaee and ﬁ‘ﬁ%”%ﬂ%st i tuents,
preferably up to five substituents, that are sel ect ed
fromthe group consisting of hal ogen, Cl1-C6 al kyl,

CEUMARY! @RITKYH INIENTEPNCycl oal kyl , fornmyl, cyano,

nitro, |CHsordd- e%o@iH@ﬁ?&Y th@l bPéﬁeKVhﬁ\)@htloﬁ:lP Rles rocesses for
hal oal kyI Cl1- C3 perhal oal kyl, Cl-C6 hal oal koxy, C1-C3
1Preparng ageameskyd oNFarria NR1COR3, aryl, aryl oxy,

het eroaryl and heteroaryl oxy¢.R-Bo,x Cl- CG al kyl enyl; Rl

and R2 are each, independently H Cl-C6 al kyl or C3-C7
cycloal kyl; or RL and R2 togefher with the Natomto
WRiHheibhhey are attached forma 5- or 6- rrenbered
heterocycle; 20 R3 is H Cl-C6 al kyl or

cycl oalAyis:ardner hetefoaryh aptignally S(E’Bﬁ‘ﬂl" ted Wgone é’f more substituents,

I eR&fHNY @ QQ'TR/@UMS%eﬁ@r [Hé'tebré |se|ecl‘érd' floth the drbup consisting of

vvhereln |s a

nétaéqgeguf?f Ps@'kybﬁa szypleﬁlgvh betpwcvﬂ@a'ksﬂffegf@wc@vw gitro, OH, C+-

Phasfkd¥yaaaiftyi et 8l E%thafoglkyﬁ d. 10 EperRsloslkd eC,-C, haloalkoxy, C4-Cs
condi ti ons suf]j forma sulfonic acid s

C iRy, NBR NETEPRY, 3yl OB el gy and heteroaryloxy
R is C4-Cg alkylenyl;

R' and R? are each, independently H, C,-Cq alkyl or C;-C; cycloalkyl; or R’
and R? together with the N atom to which they are attached form a 5- or 6-
membered heterocycle;

R?is H, C;-Cs alkyl or C5-C; cycloalkyl; and

X is halogen;
comprising:
a) reacting a compound of Formula 1l

Ar-R-L
I
wherein L is a leaving group, with a Group | or Il metal sulfite salt optionally in the
presence of a phase transfer catalyst for a time and under conditions sufficient to
form a sulfonic acid salt compound of Formula Iil:
(Ar-R-SO; )M
]
wherein M is a Group | or Il metal ion, where q is 1 where M is Group | metal ion, and

q is 2 where M is a Group Il metal ion;



30 Il wherein Mis a Goup | or Il netal ion, where
gis 1 where Mis Goup | netal ion, and g is 2 where

wori0s/088@ oup |1 nmetal ion; 2 WO 2005/ 082843 PCT/US2005/005624
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PCT/ US2005/ 005624 b) reacting said conpound of Fornul a

I[1l wwth a protic acid for a tinme and under

conditions sufficient to forma sulfonic acid conpound

of Formula IV:  Ar-R-SOBH IV 5 and CP reacting id
conpou of "eRftiRgIsaidsengorRd &f Rermiti “é,"lt.fb%tpfqt'&tqcﬁorat'me and

I ¢AE8N¢ondRiond stffidEntad %rwamfomrwd ¢omisoumtdiof Fefnia IV:0
form said conpound of Formul a .. I'n some enbodi nents,

the reacting of step a) |s%réﬁlspé'd out in a solvent

10 conprising water. In sonme ggbodi nents, the reacting
of step a) is carried out wthout the presence of a
p@eﬁ.‘ge transfer catalyst. In further enbodi nents, the

reacting of rgi@iPgadaid ToRPbIMEES Fefmula Whﬂ/|tﬁr£$1§rcb§§n Glbstitution
a phase transfer cat aIa%/ enbqdi

r
t H@aqe@a&r.%ﬁ“%@ngtuaaer onri%'%%?ﬁ'wtdatfomh%g Singaid of Formula
conprising water and in the presence of a phase
g][ aggi ﬁ{]”sgrir{qalp %édl%rg@Fsgttlg% rrrg?ﬁ%gg Ia%rr?ee,ntaiijs tcta]u('erie(c:ioou oiHng solvent
prc?ﬁiplﬁb'liw?tw&& t he doniEpemndditfentsOrtRallr@adting éinstep a) is carried out
opt.i ona

y filtering the resultin re at e
sofibouh s PrRSADCE of%epia?sgcrranﬁf%& F%@'ygtf i du ’ifb%{p%n%d"a?“ts the
Foesating df'dtep |a§3 |sl Bﬁﬂééﬁd)ub}h (hb) préééhdel 6fna @hage transfer catalyst. In
wat er - sol u | e @1& hal | de sal refe

e FIocReRG, 08I FRHNS HeR &) fobaleh SRR F SPIgNt comprising

M \geteArRy IWtﬁler‘éaér&fe,of\Mbrﬁbe transf@Ccatdlgdter abl y et hyI
acetate; or both

protic g@paleoqmquirﬁgrctﬁ)tﬂgg &Hoy%?fﬁwnag@ IS |so\m?q: ﬁ)rq:fgrably by
PrRéapigdhhy el cori’chBundl‘BP%rmhlblCBl. ahgl &tionally HiR&MY ties resulting

o D0, (5 Tl A o hpuag . Formul I
endastiuaea by, (1) iéeduﬂb@tor @ watetlsol8blg anstausalide! sa@tddmd:ht i® preferably
the reaction m xtI ; IsoI vtent ta(g\?pﬁl ont. a| \9 c which i
cBfduid) Sfid'ﬁ%rmeﬁt ItT'? S| PRtsBiths B/dm‘r% ‘frhé”ate S
r gRéfetanly Sthylsdcefatd)or bsthqay ane@).out in a sol vent

In some embodiments, protic acid of step (b) is an inorganic acid, which is
preferably HCI, HBr, H;PO,, HNO;, HCIO,, or H,SO,, or a combination thereof. In
some more preferred embodiments, protic acid of step (b) is HClL In some
embodiments, the protic acid is gaseous HCI added to the reaction mixture or solvent
containing the compound of Formula Ill.

In some embodiments, the reacting of step b) is carried out in a solvent
comprising an alcohol, which preferably is methanol.

In some embodiments, the compound of Formula 1V is isolated, preferably by
precipitating the compound of Formula IV, and optionally filtering the resulting
precipitate. In some embodiments, the compounds of Formula lll and Formula IV are
both isolated.

In some embodiments, the halogen substitution reagent is SOCI,, POCI,
CCl./triphenylphosphine, oxalyl chloride or oxalyl bromide, preferably oxalyl chloride.
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Formula 1V, and optionally filtering the resulting 30
precipitate. In sone enbodi nents, the conpounds of

Formula Il and Formula IV are both isolated. In sone
enbodi mrents, the hal ogen substitution reagent is

socl 2, peemsiemiadiments (e E3RAtIpG B5HARP Abis cgiriadyqut in the presence of
chdpricgletarsiox ahialysbr gpthlas RerrAR Yerg%g! ¥hide, preferably N,N-
chloride. 3 WO 26/05/ 082843 PCT/ US2005/ 005624 I n sone
erfivathriiermamidee reacting of step ¢) is carried out in

the pregenpReOEmbafin@als, thé amehesn ‘b?év?de‘éifyrocééﬁe@hfof $reparing a
preferably a tertiary am de, preferably N, N

di ¢RstReend of heimwWe VI n furt her enbodi ments, the

i nvention provides processeg-R®OpPreparing a 5

conmpound of Formula IV: Ar-R-SO3H 1V wherein: Ar and

R are as defined above; con‘pri@/i ng: 10 a) reacting in

a wedrg@gnt a conpound of Formula Il1: Ar-RL 11

wherein L is as defined above, with a Goup | or Il

metal sul fitA a4 R appes delied pbpYe: CREPYPEsence of a

phase tgansf@actitinlaydlvehOd cémpdurl cTFdriHng @r

conditions sufficient to 15 faorma sulfonic acid salt
conmpound of Forrmula I11: (Ar ArFsha3 )gM 11l wherein M

and ¢ a(rje ?stefi InedI ?:Jov_eé hanq:l b)t_react! ggfsai d

conmpound o ornul a Wi

ARUPETS) LuiScasr SRIBRA PP En A Fr et | ety sHiiEssdk optinally in the
COprReeHd & a bRAgBIrandfdf: cdthlyStOBE aai® dhd®intS, cérititions sufficient to

conpound of Formula I1l is isolated by precipitatin
t hiorme gripiionis apif el camPaund ¢f &ﬁw'aﬁ& l'y foll oned by )
filtering. In sone (Ar-R-SO3 ") M

1]

wherein M and q are as defined above; and

b) reacting said compound of Formula Ill with a protic acid for a time and
under conditions sufficient to form said compound of Formula IV.

In some embodiments, the compound of Formula IIl is isolated by
precipitating the compound of Formula Il optionally followed by filtering. In some
preferred embodiments, the precipitating is facilitated by (1) treating the reaction
mixture of step (a) with a water-soluble metal halide salt which is preferably NaCl; or
(2) adding to the reaction mixture of step (a) solvent that is not substantially miscible
with water, which is preferably ethyl acetate; or by both (1) and (2). In some
embodiments, the reacting of step (a) is carried out in a solvent comprising water. In
further embodiments, the reacting of step (a) is carried out in the presence of a
phase transfer catalyst. In further preferred embodiments, the reacting of step (b) is
carried out in a solvent comprising an alcohol, which is preferably methanol. In some
preferred embodiments, the protic acid of step (b) is HCI, preferably gaseous HCI

added to the solvent containing the compound of Formula il.
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is preferably Nad ; or 25 (2) adding to the reaction

m xture of step (a) solvent that is not substantially
mscible wth water, V\hi ch IS preferabl y et hyl

acetate; or by both (1) %{) I n enbodi nment s,

the redft M@ebfe@?%’ﬂ“%‘f tee e ertd BRI, PIOWRAS, dipcssses for
C ¥FBpArigcoMdtind of Fornha tiher enbodi ments, the

reacting of step (a) is carried qut in the presence of

a phase transfer catal ystAr'BnSCPfu?%er preferred

enbodl nments, the reacti ng of smiep (b) is 30 carried

in a sol vent conprisjn al cohol , ichis .
PSSP e Ao | RSB NSSs o MBS ikt wetal on, and
Hgflslfﬂf\%ér@ MBS AGRJupSt @Btal loh; is HCl, prefer ably gaseous

added to the sol vent cont ainin the conp

For rmut g 19 31V OVER SRS (S8 Sespe USO8 G0 E3npis substitvents,

f Usrbfepdble iBOEI fiRNESostifuRAtsPrIRR dTE deMscedtt From @feogﬂodﬁsconSIstlng of
processes

(isacsn o Fomol (G Crsihalul RERraccladleycfigi. Grang o, OH, .
M@hlkb@n ,arme@(yq 0, hadaye d\(L@gspéBhénualkyl mlhammoxy, C4-Cs

arRﬂrh%th@t\’eNBaé I"h%)ﬁﬁ%n%ﬂ"l Qg'wkﬂsﬁ?rﬁ?%awh%tﬁ@a&mxy’

nor e suiagct.geau@enymr eferably up to five
substituge

consi sti} n@”‘iPZ talh%tﬁﬁébh“dse%lfegﬂ%éﬂﬁ?{ﬂcpd(%or@%%?&%a?%?'lﬂmg of H,

he(cecpéwllahalckyctw cyfcanWI or RY an@® R? tbdeﬁﬁar withl,thé N atém@6 which they
Cl- C6 oal k 1- C3

al kox | al ky

pe?’RA taahqglpfm @f 86 h@p@gewg&&eter@ﬁy er hal oal koxy,
NR1R2 RR iE@Bcted Ylom akhey/ | payh daasletrr@aroylH,ann-cs alkyl and C;-C;
het efoaryl oxy; Ris Cl-C6 al kylenyl; RL and R2 are
eddifoafkiiependent Iy sel ect ed fromthe group consisting
of cdrhprisfl: C6 al kyl and C3- C7 cycloal kyl; or RL and R2
together with the N tcg@ \Mglchthey 15 are
at t ache@F¥IgR oBro ° red heterocycle; and R3
is selected fromthe group conR-sting of H Cl-C6
al kyl and C3-C7 cycl oal kyl; c?'n'pri sing: reacting a
conpound of Formula I1:

wherein L is a leaving group, with a Group | or Il metal sulfite salt optionally in the

presence of a phase transfer catalyst for a time and under conditions sufficient to
form a reaction mixture containing said compound of Formula lll; and isolating said
compound of Formula lll by precipitating the compound of Formula Il from the
reaction mixture. In some embodiments, the precipitation is facilitated by (1) treating
the reaction mixture with a water-soluble metal halide salt which is preferably NaCl;
or (2) adding to the reaction mixture solvent that is not substantially miscible with
water, that is preferably ethyl acetate; or both (1) and (2). In some embodiments, the
reacting is carried out in a solvent comprising water, preferably in the presence of a
phase transfer catalyst.

In some embodiments of each of the foregoing processes, the water soluble
metal halide salt is NaCl. In further embodiments of each of the foregoing processes,
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under conditions sufficient to forma reaction

m xture containing said conpound of Formula Ill; and

i solating said 25 conpound of Fornula Il by

precipitating the conpound of Formula |1l fromthe

r dhaphase tfﬁnﬁ%g catalyshis detrabubth BB aRiR ©diden dn further embodlments of

Pre@eh Rif tAk i BRegbihgf é\%béésb@t i Qb(mf;ét)ndt b ROt (1 hﬁ‘ example 2,6-
reaction mxture with a water-sol uble netal halid

s &linetiini kenzylchigride &F Zif-gimetiel benzy) bm'd%da.rwtftdowwh&‘azsos In

I e@fdr %%d&%éﬁt@ o‘thloYr%“bf ttl’i@?oré@mﬁ@tpr&dé%ésﬁrthé aidohol solvent to
mscible with water, that is preferably

atdbichy e Reptiqyatis IS agdegdna ﬂ('ezyanqﬁ) eéﬁﬂ@eﬁ%ﬁw%“ e of the

3Gore§&RY | B&cé%e%arthéegroﬂélt mbﬂ_;aﬂlcs%lckﬂené §4¥8B0$ SHOD  In further
water, preferably in presence of a hase trangfftﬁaalcohol

c&!"‘eﬁoﬁﬁ'ﬁe”t*f e SWEP@HS’O% Fr?é‘ﬁt‘? Ytis @8@‘?%’(' EHePIBiY

prsgp;,gﬁtses the water soluble netal halide salt is

In further enbodi nents of each of t f oregoi.n .
pr ocesé‘é§°me§"\mdﬁ‘@%3? pigthg Ayepriy B@EGWSOQ‘%'EQC "'%h‘g the sulfonic
PRRREsEdcRIASHEF orfvilad|\Y Fbr bgarhfé f?@dﬁﬁdth)ﬂb‘@lﬁw sUfohRC4dHE . with the
In further enbodi nents of eac

p,t‘@toggg égbstttw%r@ﬁ%g\dn@r @(amal,erﬁﬁalé(l pmgnq%ﬁs g§r§ﬁ§|ogt at less than
2, gpoudi etk tHéQllﬁéﬂon@f hm:r d))dﬁ/l ekloRddadtiti. Isuitabrrseents for this

brom de, is reacted w

e R NREio0 o SEHBPISt 7 Flef @r%gﬁrﬁ@ydﬁ&ki@é'g e Mixtyyg of ethers.

al coholin sRmeeBinbb@nfenihblC thet ibﬁegWr@t bﬁbc@@ée@ IA‘B i gthedyli sptionally
nmet hanol . In further epbodi ne

f SHBFBHRY by rees Jpare SlUH%t'tw?fB% rr@epﬁfaﬂegﬁh ﬁe'eat@f’ gf% halogen, C+-Ce
F%‘ﬂ@Pluéle\g/J cycldalkfylurr?éi?rocyWI W nuﬁr@femﬁn@pcpoblmxy, C4-Cs
0
SRR | Trte brBolshpo s SHBOREcarhAgg dettjoaryl Fréterably the

PrsRBSRadts aFéTiﬂdéﬁélﬂbhﬂwséPéctédWﬁomutf@palﬁyl apcaalkdxy halogen, CN,
speC|es

of, For mul r exanpl e, 2,
s¥PoniNB %Claﬂ‘d Wlptaﬁoﬁhe qﬂa?%%rp@t%@g Hyelngagé'yt's phenyl
f @ub@t}t@t@ﬂl@y%al dﬂ mb'?écﬂaldé;%n icsc:gaélkylem@gt p&halbaikg, formyl, or
than about - uration of t

CRPGRIBRAHISTIUB. S SOTESSBIRRCA ? BRom PUDsituted with at least

I et sdbrstmuaﬁﬂ HOghe ﬁqJ"osmzsarmltae apogtumror(@bgtuwents at both the 2
tetrah rofuranF{Oﬁ m xture of et

e ROSUPHEHTS 6 HORGOF o B BIEN GBSt T iPhers ! piRsiiped at the 3
O[Hos@BA!dnd th&54 %Bifﬁbhts{ldhdas‘é)yfoﬂﬁﬁarﬂblemr@dlahlbﬁi pherght 9n some

| r}gr%ﬁ)eernggggclil%eﬁtil 8f0¥heedfofrtrag?or|rr]19h%lr<§) ssés C& is C4-C4 alkylene, or C4-Cq
straight-chained alkylene, preferably methylene or ethylene, more preferably
methylene.

In some embodiments of the foregoing processes, L is independently
halogen, OSO,CH;, OSO,CF; or OSOj-aryl' wherein aryl' is a phenyl group
optionally substituted with 1, 2 or 3 substituents independently selected from C4-Cs
alkyl and halogen. Preferably, L is Cl.

In some embodiments of the foregoing processes, M is Na® ion or K* ion,

preferably Na* ion.



al kyl, C3-C7 cycl oal kyl, heterocycl oal kyl, cyano,
nitro, OH Cl-C6 al koxy, Cl1-C6 hal oal kyl, Cl1-C6

whadosagdsaxy, NRLR2, NRICOR3, aryl and het er oarBdT/US2005/005624
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preferably the substituents are independently

selected from Cl1-C6 al kyl, Cl1-C6 al koxy, hal ogen, CN,

N2, NR1IR 2 and NRLCOR3. In sone preferred

enbodi ments, Ar is 20 substituted by one or

more hah S8R prqf,qrr@serabwimen@ff e forsoRioRaPRapses. Pols i) |

or  aryh abkd ﬂ?ﬁ%eﬁ%be%r‘réd»‘%ﬁibodin‘érﬁ@%?tl@@&@%&ﬁ@tp’?oce%es Ar is

i s phenyl substituted with at |east _one substitu

ﬂ’hﬁh\é optierally tsubstitetediiyeong Ydapre; Bipstityentssgiagted fiemihalogen, Ci-
atcabQIle thec? A;}éaﬁ’abélkﬁnf@rﬁgll t B 1dkyRAG! tNF@‘R2 bﬁu NREOR®, R is

enbodi nent s, su stltuted at the 3
paRsthylene awhv'ﬁ@eﬁpw |6fﬁ eagf)cidgrendepily. é&ahﬁr -§s alkyl; R"is H

3 oﬁﬁlcghew X M@mﬂ is hbfdg&8RBe %%téwutfh@rsaleabgep r(@)ng 5Na9$03, the

the foregoing processes, Ris Cl-C4 ene, or
sthhapg enefericaBYShrk pleen@) ipPeserhing Sﬁé?m?na@wesaﬁr Sompound of

etryyhaRen! Wﬁ\epF@rﬂﬁﬂéiNaEOJReAhyét@@%a) ﬂuﬂhé@ﬂ”@mpnses isolating the
enbodi ments of the foregoin rocesses

i FQEpEHER I | KPR dhetie I CoREpesES '%Pﬂat@gd@eampound of
WESBLA 197 ad thb:‘harbgehguwdnta.bﬁu@agea{)omép @& dxalyl chlonde
substituted subst] tuents | ndependent

sel ect d Oﬂﬂ%rﬁfeffffeg erg»qgi);pelgﬁdnf B¢ BERAeSSeS gk agp;ent{mventlon
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or K+ i1on pref

503 G e It DA GO B6ERR| IS A QW%(P%?G% loride and the

er&%ﬁﬁyonﬁ@bﬁmﬁumsﬁpsramom%ar@hwmmsmfdnsl &Hloriden
some further preferred enbodi nents of the foregoi

pr ocesdpSthespreferred emBodingits. dhaPrereserss ol hatRs Sw%ﬁeﬁon are
OryseBit& gﬁé&?é (3, N—@%Io?@dk%‘ﬁ?l?—%e‘tﬁ%bmﬂin?g&ﬂono@l(z @ﬁilmethylpheny)

al k! hal oal ky| , f Kk
edianexsitors Mok gt ERBRoN-BeRpeTon | hEde (26

aro@fl@?&dﬁe Ylﬁlﬂ%ﬂfdsﬁﬂgmfdnib H efilofide; C6 ad- fﬂ)dro-GF(%lﬂluardrhethhenyl)

Sdp@thgmesg{f@rﬂyl (ghoride, ,\%Q%tnﬂyﬂ@%%ﬁg%y ?Ea}@feg}esul onyie chloride,

Ca{fz@h%%%r@éthﬁbﬁ&w( a) |igePbpSRIMbAyIt heclolidedni c(2Beérkyloxyphenyl)-
salt conp Fornul a |1

U ST S pUCHITNL U W WA S

C GEPRIHENDH -rfedhaRdsalfdrlyl chisidep (b) further conprises
i solating the conpound of 10 Fornmula 1V; and the

hal ogen substitution reagent of step (c) is oxalyl
chheTAIdeD DESORIFTIORIGH EMBEDIRENTS OB THE INVENTRON

Pr ocesthse gIestthem érﬁ%ﬁnérowge\a/se gt br%gess for the preparation of aryl- and
heteroaryl-alkylsulfonyl halides including (2,6-dimethyl-phenyl)-methanesulfonyl
chloride, an intermediate in the synthesis of certain cPLA, inhibitors. In some
embodiments, the methods generally involve the formation of sulfonic acid prior to
conversion to the sulfonyl halide.

A general outline of some embodiments of the processes of the present
invention is provided in Scheme |, where constituent members of the depicted

compounds of Formulas I, il, Ill, and IV are defined hereinabove.



step (a) is carried out without the presence of a
phase transfer catalyst. In sone such enbodi nents,

wo b@sA82883 L of Forrmula 11 is 2, 3-di chl or obenzypPCT/US2005/005624
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chl oride and the conpound of Formula I is

(2, 3-di chl orophenyl ) - net hanesul fonyl chloride. 15 In

ot her preferred enbodi nents, the processes of the

present invention are used to prepare

(3, 4-di chl or ophenyl ) - net hangsi@M®hyl chl ori de,

(2, 6-di net hyl pheny) - nethanesulfonyl chl ori de,

(2- met hyl phenyl ) - net hanes chloride, (2,6-

di f I uor ophenyl ) - met halig¥ ?r %hlorlde

2-fl uoro- 6-(trif|uoroneﬁﬂﬁﬁﬁﬁ nyl) - nethanesulfonyl

chl ori de, Ar-R-L ——— (Ar-R-SO;) M

2, 6- Bls(trlfluorqmethylpﬁ@ﬁyl) nethaneﬁylfonyl

chloride, 20 (2-trifluoronethyl phenyl)-

met hanesul fonyl chl oride, (2-Benzyl oxy henyl .

met hanesul fonyl chl ori de, step 2" | protic acid

(2, 3-di chl orophenyl ) - net hanesul fonyl ckl oride or (2-

fornyl phenyl ) - nethanesulfon k hl ori de. DETAI LED

DESCRI PTI ON OF AR S‘ THE ANYENTH QY 25 The

pr esent |nvent|on pro% N §¥R& ess for the

preparation of aryll- and "h yl - aﬂkylsulfonyl

hal i des i ncl udi ng

(2, 6-di net hyl - phenyl ) - met hanesul fonyl chl oride, an

internediate in the synthesis of certain cPLA2

inhibitors. In sonme enbodinents, the nethods

gener aIAs/shmoin/SChémeﬂpsulwniooacimf of (Flofroula dVacard bgrdooverted to
conyer to.the sy I

o LR Pl B ao B s 08 TRetfon. 2808 FeRidily substiton

prresagunts, dsnvsedtheveinj srepreaygemte dhatrcaSatvenert kb, noskizalegen substituent

FOPN &8 TP ofFRBE Pt 8, ohiio S RuGET suidiRaY o Palgen supstiution
V‘@eé@ﬁﬁd GBtBSZb'Beééﬁﬂ' IVERADEC=D0 6 24amBleh eonevert aGsdionic aaid moiety to

| ﬁ g@{ogy,' @?gl E}'I{Ot'e y. L@eﬁ)rl‘{sasggéﬁ % 3%3&;’5'%#@ o@&ﬁﬁ? g'cinversmn

hadre gaowt iimthel aft. Some preferred halogen substitution reagents include SOCI;,

reagen

POCI,;, CCli/triphenylphosphine, oxalyl chloride or oxalyl bromide. In some more
. preferred embodiments, the halogen substitution reagent is oxalyl chloride. The
halogen substitution agent is preferably used in excess quantity, particularly if there
is residual solvent in either the starting material, solvents or both. When oxalyl
chloride is used as the halogen substitution agent, it can be used in a range from
about 1 to about 6 equivalents; about 2 to about 4 equivalents or about 3 to about 3.5
equivalents with respect to the amount of sulfonic acid reagent (compound of
Formula IV). One skilled in the art will recognize that the amount of halogen
substitution agent used will depend, inter alia, on the amount of water in the starting
material or solvent and the nature and reactivity of the starting material and solvents.
Suitable solvents for the halogen substitution reaction (e.g., step 3 of Scheme

) include any organic solvent that can at least partially dissolve the compound of

Formula IV. Preferred solvents include non-polar or weakly polar solvents, including



reagent 5 As shown in Schenme |, sulfonic acids of
Formula IV can be converted to sulfonyl halides by

wOo e@sossms Wi t h a hal ogen substitution reagent.PE&EUSOFN005624
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substitution reagents, as used herein, are reagents
that can convert a non-hal ogen substituent (such as,
for exanple, Hor OH to a hal ogen substituent.

| ogen substitution 10 reagents of the present
nitgle, gggﬁnatlpd]yd@gafﬁgné sUgh) a5 denzepesqs ol epeqand halogenated

'msoﬁ*Jéhtst qucﬁ‘ §éJ|1f218ﬁéhloF&'théi|1% BR erhh‘thyl@HéTEér%’rﬁjef eams'@t preferred
capabl e of carrying out this conversion are

t heolvants argggthersr e?tétﬁbléoeth%rﬁd@wes%ghw%r% dr%a@%rﬂ'%thvl ether,
' n&bt&{‘}lleetﬁg:'d%soprgﬁpe@nerwrﬂ&&ﬁé@ﬂ%ﬂéﬂf RINGSRRIIRE, AOXr Ipreferred

chioride or oxalyl’ bronide. In sone nore preferred
en®IBeN irdqitadydiofsamal ogen substitution reagent is

oxal yl ¢y Q{dndi_;%n ThsstidRionatea@tsh sedpsSbist Bhdried aaent érﬁy suitable
preferably used in excess quanti tgpg,equﬁ“ cul ar |

¢ Hemperatyer eEpIBEMRIe) Gesam RIPH dimanis, tth%geact'on can be

Me¢ffiePbut SOANRRLI00C RPBPout \BEM teMpkidtureC NiNOEdnske niove preferred
used as the hal ogen substitution agent., it can be used

i nerabedimgatsy TthSr??aCé'BBG?n becarigg oyt b °‘@&bP‘dia‘r19n ©about
2 to abppd Stﬂfoﬂ?lmaﬁé’é ﬂﬁﬁ]ﬁwgoefte;f\%?gﬂ stép Bf ZeRsthe P & processes of the

equi valents with respect to armu t of sulf
= oPUeneR §aR PISOSHABARIOWn SiF MBSeRsea! P RCYIRDStER epialgt, such as

| Na t{BRIaAS tanidd |(e"geC@iG1é'tf¥3ﬂ¥oHﬁ'@hldéﬁe ‘ﬁ@%?l QEnéTéﬂ QI@Wst can be
substitution agent used w || inter ali

C herokHetrin o1 SALeH SHcioR '8 SCPETGE At GRFlan e In preferred

sobMBAHIimBRE, {HRead)hiraristeraddaly R a€ bickkityin Mdsstthgn abaittdnegequivalent
mat eri al and solvents. Suitable solvents for the

halelRjiu ta tigsameut o UG Aeagsny. In ’E?’@pOrSfeB’Pd§8?P@H{§“e“ts the

1) adynehibsier @idyarig aféséntslma\ﬁ%?ﬁodnlﬂ 3t alscup 0a1 tb%‘éht 0.5 equivalents;
partially dissolve the co

by e PR RSHTER S0P 0106 ARBH. ?y&%wvalen%%géﬁweptﬂ e amount of

So§@Rlcsacid reaberdi ng 8 WD 2005/ 082843
PCT/ US2005/ 005624 acetonitril e, ronmat i drocar.b

such asThRAIBR.UNSACH ATt Cﬁ%@eHﬁ‘P'aﬁgerWéﬁhe gsﬁc\)grhtr@xture by

Suﬁﬂéc@ﬁatﬂonzaﬁ'd Cfﬂﬂeﬁbﬁet AR Eofangmemtis Y etin Rnedm Oﬁétﬁ@ds for inducing
More preferred solvents are %hers Sultabl e eth

| neleGRiatay GaRRRIN Y r ArSOME RIREAEY SRACHY PN S bRt ‘Salvent such as

di Rhtey lor %tJbWent %msuam@wbr edhps aﬂﬂedftd(tﬁérreécttdhemﬁ(ﬁfre to induce
and the |ik ﬁreferred 5

C ebreaRyaasr i e PRRR OB URLeb ek of VAET 8h anetisolient g reduce
bed&impoRfion Whteddf tA& ¥ulbdHyl Rlllde prbelgreelative . thEOiecomposmon rate

exanple, in sone preferred enpodi nents, . the reac‘

C aﬁbs%ved when an organic solvent such as heptan€ is used, resulting |n improved
yields.  In some more preferred embodiments, precipitation can be facilitated by
lowering the temperature of the reaction mixture to, for example, to below about —20
°C.

As shown in Scheme |, sulfonic acids of Formula IV can be prepared by
reacting sulfonic acid salts (sulfonate salts) of Formula Iil with a protic acid. Suitable
protic acids are of sufficient strength so as to be capable of converting a sulfonate
salt to its corresponding acid according to the processes of the invention. For

example, the protic acid can be a strong inorganic acid such as HCI, HBr, H3POQ,,



carried out at about -40 C to about room tenperature.
In sonme nore preferred enbodinents, the reaction can

wheoosasasied out bel ow about -10 C. 10 The sul f BEWIUS2005/005624
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hal i de-form ng step (e.g., step 3 of Schene 1) of

processes of the invention can also be carried out in

the presence of an acyl transfer catal yst, such as a

tertlag&zan1de e. di met hyl f ormam de). The a
'@at"&ﬁf]’sta@aweﬂ@e lﬁrqswroeéﬂbqwmﬁWSa%mﬁ?t'c Yacid can be an

S‘éfgidn‘?d 544 EQarﬁEféed@érﬁé Gcii hclRRAbINME n{eﬂﬁﬁeshlfbnlc acnd p -toluene
preterred nbodi ments, the acyl transfer cataly

pstiferie aci, |t@§§efieﬁatﬁ°raw&td aﬂf@%mew@m and, qi'é?faffr%l organic

t Qcildle Iﬁ@BH\’éter%ocﬁrHérﬁtgnﬂhé pﬁ‘@ticdad‘ @a0pralided h GBERUs form. In some
preferred enbodi nents, c%: q)t ransfer cat al yst

IS
prpé%‘errﬁ@d|¢m%9¢'raﬁ@$§ntth%f'n%rsam 1ist §Chpolit sgms more preferred

e @FHDGRINGEHS ithe RYRIANTEAR RIgRkEsUsedC! thBoY taded td tﬁe@@éﬁﬁbn solvent
0.2 equivalents, relative to the appunt of sulfo

a@pma%@ﬁtsulf%e &8hpHLUA deefgredgmpagient, dhg,piptic a0|d is provided

| $PbRde88 nfdlé?feqhngleh%aretaw@toﬁhétswfcﬁudoé/c.d 8t of Formula .
precipitation and filtration. Any NUNEer ous

known' [FECTBERD $'dhe SHERS Agd caweemﬂ Pfa'f‘?fHW'ac'é’nc%b%Q%’&ed out in
| %n?osf[ﬁaﬂléeécﬁ\?én@d fed'fbéb@n'f&é‘t&gaﬁlﬁ solentss M Waith ﬁ]@CJSbrﬁﬁound of

or a solvent contain Wwa, can be adg
t ﬁ@rme'adt' iof! 'ﬁ?%%tptﬁft@”?( éolvwa@g%su'&r%&n i SO B! e"ef’ qhaRodiments,
b@ﬁ@ s‘éhﬁéﬁf v8ery Ridsones aétalibide BSitaNs@ht bs I0AGIEBE KCANthereby
reduce deconposition rate of the sulfon

prRITOdY pANISRINAEIVING thEeIRUER RY HESIRIGHOT 4 welibhefiBealtelp further
WhREreRBd HrBiitirRer®s) ’d’fén%ol%’rﬁhca’ths cbmaihaaﬁe dléohas eslich as methanol

resultln in i ove yi In some referre

OHéﬁﬂpﬁopaﬁnE@P%"iea‘tkleoﬂ’ & BintyE herept | The %ﬁve&& hn & contain
| QYREA NE ybhr%o?ee;b'@férréﬁlérnﬂ)o@fmérﬂ@ th@@@lbérﬂ@oﬁﬂaﬁs%@hérﬁbl Reaction
for example, to bel ow about - n_Schene

| te@BPﬁa&H? CaCche) £easly ﬁ%?fm'%edl Wé'&% SA@ %@é‘ﬁépengg,eX%ple the

I ea&dtioR%tah lﬂefc%ﬁié%i @Lﬁladaiié?hﬁéra(tﬁél bél@W&b@n&éhbér)atLQé such as about
Formula Il wt protic, aci,d. Sui

ar®0de abgpt 1@ %nt'” §PF‘€er?W"§6 e(%bopgnemg ég%g%q?c@ogfs carned out at

CQybeat & bNselew SBbiitomee salt to its corresponding acid
accordlng to the Erocesses he i nyention

f
exanpl & Net Refopicoarid %“RP“EQ?Pf 'I:orﬁ‘uéﬁ %Hij’iﬂ?% according to

aGhtirel fietses HOsolakiBH cahﬁf@@:arne& 6{@ ﬁ‘ﬁoéi(a&ﬁ)@%?y preC|p|tat|ng the
PCT/ US2005/ 005624 = HNQB,

| rPredyet fraghiRiToRsHeR Mk pfé%‘f'@tagev P20a0E iuged o) any suitable

OrHédHsC 1AebMe prfaied @m@b@ﬁﬁht‘s aﬁéc[i)ﬂaﬂldrcéamdﬁ T\@!ﬂdﬁdcby any of, or a
met hanesul f oni ¢ aci d, t ol

ne s
PR S pencaataingr P EHGIRBER e (BRTaIohh g2esiREpd), cooling
St(eQN %o WEHARBE about 10 °C), and adding of non-polar organic solvent such as an

alkane (e.g., heptane, hexane, pentane, etc.).

The present invention also provides a process for preparing a sulfonic acid
salt (sulfonate salt) compound of Formula lll by reacting a compound of Formula I
Ar-R-L (wherein Ar, R and L are defined hereinabove) with a Group | or Il metal
sulfite salt optionally in the presence of a phase transfer catalyst as shown in step 1
of scheme 1 above. Any Group | or Il metal sulfite salt is suitable, for example, and
without limitation, Li;SO3, Na,SQs, K2S0;, MgS0O,, CaSO;, and the like. Group | or

10



acids. In sone enbodinents, the protic acid is
provided in gaseous form In sone 5 preferred

wentedsasent s, the inorganic acid is HCl. | n SOPET/DBI0@5/005624
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preferred enbodinents, the inorganic acid is gaseous
HCl that is added to the reaction solvent containing

the sulfonate salt. In a preferred enbodi ment, the
protic acid is provided in excess nolar eqU|vaIent

re’]"ﬁtlal w!f'tfeosaﬂtﬁéag er RiRVideddn molag axcess o fenaxamplg. about 2 eq, to

FofwRt hady, Génaﬁ\réEtoSmLef&ﬂmt%@Ic@m@@mw#o@ﬁulgw My §on|1é/preferred
can be carried any suitable solvent.

ex@ipRdmentp a8 |“2:9t%'c§|aU e?n&l@zﬁqq OfKee P e @bﬁfﬁ@a\%{d"%ﬁos

For mul gnld prefetredt erhiSifirhematiel fainhationdf W SuifinGte salt compounds of
suitable. In some preferred enbodi nents, the solvent

pdAMylagilaap| Reecarried avt inde Bresenge; <f a RSk té@sﬁééﬁta&’ﬁt In some

Kcﬂrefe?rgﬁr&hﬁodlﬁ@ﬁfs”@ﬁ’é’%%é?d}dnﬁfedrda‘{éli‘sﬂ ithg du%@éiﬁér?nammomum
precipitation of netal halide salt. |n furt

pr'@"'é? r RiafesaRln RtTABHIYS ammppiup iqdids.  £8 PABSH HP'PFf‘érncata'VSt can be

al eatd wﬁHﬁ RinfuniBLiOto addel@bteane!readtdARaRPaMOSome preferred
and the lik or a mxture thereof. The sol vent

al¥B Q,ddﬁ?laﬁnfhe\,@te%ﬁe trq1q§f§;eqatﬂ%§te|s mr@qeé}t iR @bout 0. 18 '2% or more

erg}@f@rgm)nggtotmpb)s@g,gﬁpt contai ns nethanol. Reacti on
tenperature can be readil ¥edet ermned by the skille

arti sam\nyE8yitablea spivent ¢afk be remRipyesn stigh a&eS%ﬁfF.tB%* ?ﬁft at least

at pa?t.éwmb%tm@uberloew rﬁét@lnétﬂf&@’[éﬁlisﬁlt Mr@mesembomea@om solvent
-20 to about 10 C. In sone preferred e

- caReHan WelsT o P $aee BiieERd SPRodBIsHS, csh%rw&@mtow%%wme than

10atfout 36%, motd eréféialﬁ? laBo @ MEPH REN ﬂfor&prd@rbale/ IMbré amanbébout 90%,
i sol at ed accor di ng r out |9r%% met hods. | sol ation
Y

beStH dpQre SRefeiaPly mate t@il&ﬁﬁqﬂé A el motreapre{%atglyl @ore & than about

Pr ot Ghatér O'ﬁhé P@adlsﬁ@bh Qsobe hifried dot &€ iaRy tsaham@ téiﬁ;bt—:rature In
be i nduced sui tabl e neans SO/Te pre

oSSR RIS PRIt o ioEwe 0T s ai oy ) giner preferrec

O erAb@PmEMEDIhB2EAcHBN @& carGet SR 2kt é&sutngot"be reaction
m xture (ogtl onally azeotro

| ess t higpl@ qf t%cqgwpo%qdofp Eq)pmba dt frﬁ@nthﬁoreég"%‘r @aqﬁlrg can be

sotarhed o@lbyfhr@&‘ro@fhe raétkadein onge embedinens, tHé&?ba’fbbund of Formula
pent an present invention also _provi

pr‘Uc‘éége‘f'UPat‘f# gﬁﬁ‘r hﬁgreédéﬂﬁ‘l MBHTE B P RIS r(%??‘gﬂg'f'?“ts the

S fafbrltghp@ézlrmq?Irfslclméteﬁwwwéraeﬂamplémrda@a@ﬁtl sfaha r@@cmaauﬁdture with a
(0] or nul a

BvFREEHIe drdraaig 89w AOLHISRG 16 Bt bpyGiBy 3PV Pérticular theory,

suit fid teRlieldt thephddad by d BuftiientPamsemcef abter-splidReinorganic salt
transfer catal yst, as shown i

ab@ggno%@m@a&rynye%rth? pom,ppapg gq?f)lf(?lrw?éél?fom?ncﬁ éLqution thereby
SUﬂabmﬁhﬁg?\laéd%tloﬂxmbﬁnﬁo@ﬂ&w Wh tdoere pielféﬂédaémﬁﬁmments the water-
é%ﬁ?@? ingrggnic saitds NaCI oP/R(%I more preggrabl?lr}\?aél ?n % r#\er embodiments,
isolation of the compound of Formula lll can be further facilitated by the addition to
the reaction mixture of an organic solvent that is not substantially miscible with water.
Examples of suitable solvents include ethyl acetate, ethers (e.g. ethyl ether and the
like), alkanes (e.g., hexanes, petroleum ether, etc.), aromatics (e.g., benzene,
toluene, xylene, etc.), and the like, with ethyl acetate being most preferred. While

again not wishing to be bound by a particular theory, it is believed that the addition of

11
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conpound of Forrmula Il. In sone preferred

enbodi nents, the netal salt is Na2SO3 or K2SQO3, nore
preferably Na2SOG3. In a preferred enbodi nent, the

formati on of the sulfonate salt conpounds of 5

Forganica spiventcaids B maintainies dupuitiest ReSYrliase when giregipitating the

pr&@ﬁgo&rﬁé‘aﬁﬁcﬁhu@ﬁlal M Sbmel frefeREB errWOan%rfté‘—‘Cihe reaction mixture can
I ments h hase transfer catalyst is

q@&apéxermoipda(meoﬁewham]awaéo B @r@%mdycq e'teFkRBatﬂ%ﬂ

anmoni lﬂg}rﬁé?gl.léjé‘dvamb%eﬁ? Rpge ﬁrés"éﬁﬁfn@ént%taﬁ*é }éﬁbar%ﬁﬂtobﬁe art-skilled.
provided in an anount suitable to accel erate

r EQE exampleaPeeparatiodopfethgreifanic agid g}tﬁjg‘@idmupgor f%éulfonyl halide
Ph&GRfRtbA %ﬂ?v@@f’br &%r@bé@}nel@ b? 6@&&?}@] sumrdﬁ&éﬂe I@sé—tyb@al%%bserved

or nore preferab b
S in tl‘@mr@pqggqlqpeqftst%ra;ﬁl%@n@qfﬁq @ylgalyl g%ilgﬁs agdglgpr\\%&t the prgparation

?%olét%ﬁ%ethé&rdés%htﬁéﬂ KEr&ih PeiPmEXivize viel®s. 11 netal
suI ite salts. In sone enbodi nents, the sol vent

cont ai #& spEecambadimedEef Heinuention. BWsRleRPRRGSSSeare carried out

S%'téfﬁrge QWE%W%tWeﬁlatt@?Jhso@hé@luﬁef&‘éo/proﬁégo%g)fcﬁﬁ\@f@éﬂ ¥tep. In
about 75% even nore preferably nore than

15thar| ¢mquent9r<€ffe?aavfgnt'ﬁﬁr 2O ta%d@ﬁ?r@%ﬁetear?de yeqlated and

MQJier bed ﬁétaqh)yef'@thér ér'ﬂ@@d@’éﬁtét norRHeh ﬂ‘\@tlrﬂérm&”@es are completely
reaction can also be carried out at any suitab

t depitedand all of the reagtianpiake Placed & #1785 %@ﬁ%veﬁsﬁ'

t enper atiufseuhdersloBy ah e dehefit i ddschiptiohhgover Qlﬁ@fféledther groups
enbodi ments, the reaction is carried out at about

C deseriies Reshingihat 1 SBRHRRRFEAMATRRROTL TRb e Adependentl

r %@Bgﬁt&@d Ny thie MeNed Growds. CarHusedorodkample; amheFéJlat Isfﬂ&cture is
met hod. | n sone enbodi nents, the compound of For nu

| 1despibag deiefRin oW Rar GFOUPSe aF AP HIEANERISY LPEseit, °§om§ Same

Pr&hpolRE, tﬁé‘WR%’@l‘%ﬁs cér’ﬂ%préﬁeﬁ?dlﬂ’él’éﬁtgrﬁﬂps S
faC|I|tate eat nent. of .t he react

n ..
mi xt ur et { Qwr%'atﬁﬁtﬂéﬁt C@B‘Plﬁ‘bfpét“f‘?f'o? gARiRVERLPR. WRARR AES . or clarity,

nc&es%ﬁé@i' 0 the Esmtd@usrd sbyaratey eﬁ%bﬂllnﬁ#\lts?lr carhesoy be iptovided in
is believed the addition of 8gsuff| cient a

weosthingdiPnpn @ $IRGIE PaMadinaeltt CoBvarsRly. mw%gg{f%fﬁwf the invention

dri &S atd) foraRBROUAEs Phed @ thel contdxt oPdtsingfe e@bodiment, can also be
thereby facilitating isolati onf&gg@ﬁu“fl cation. In

mvnﬁ%sfeeqaf%alymwn%mﬁee sthee sol ubl e

I nor ganjye et “digyI"Napldjed Kéibne, rrer@fmé@fr@rrablas Nafdss otherwise
In further enbodinents, isolation of

FSHPHa aoTNer SCHTP PP Q5 SR | SPLATER BT ABo Ao some

t %m$mné&§01hb0£kynﬁfénétyazoafa.@1 Q6 gani GoSW, viewt 8.t had 6j r 1 to 4
not substantially mscible w

s Ufara) loms| FEAMBIeS of FRiYERRd Wro%%ﬁ'@% "a%it?%“%léde but are not
et|witedefohererfiedl §fdBps such as methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-

butyl, isobutyl, sec-butyl; higher homologs such as n-pentyl, n-hexyl, n-heptyl, n-
octyl, and the like.
The term “alkylenyl” refers to a bivalent straight-chained or branched alkyl

group.
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i ke), alkanes (e.g., hexanes, petroleumether, etc.),
aromatics (e.g., benzene, toluene, xylene, etc.), and

W(Dlmmsjosises with et hyl acetate being nost pref ePCPUS2005/005624
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Wil e again not wishing to be bound by a particul ar

theory, it is believed that the addition of 11 WO

2005/ 082843 PCT/ US2005/ 005624 organic solvent aids in

mai ntaining inpurities in solution when precipitating

the cdfpese hereiromalealkyl refers fo ssnalkpl gfouprfaying oné or more

e rﬂ%%eﬁ%h&tuéﬂ?? Jpel%cédoolgclm)j%? Lﬂeﬁw%éna@'dsébe@@s CapLg dexamples

ess t han hel p |nduce

prcé%alﬂatké(tgr@HPS I(IGWEP(R%“%W%YMEF@@§ sgeh @p&hgr GefenfCl C:Lls, and

' "tH@rhké 05‘5 We‘ﬁ a%oﬁﬁ‘)ruSchaK/m tiags Qﬁén' p&hbloeslibstifti6®r such as CHF,,
i on of e sul fonic acid internedi

exa ar a at e
pr@%@'z abd éh ksny Thentarnd@ereinafiat iip tendeg e degpte an alkyl‘group in

| NIy Sifotthe h?«ﬁo@é’n ARsHr gapw:lefj WithtHaloger @itdrRS S
typically observed in the preparation of stericall

hi nder eﬂ‘%tﬂfmoﬁi}ﬂoxhaleﬂﬂ%@’edﬁéi@l”‘? O ixIcPPinatien with othér terms, is

PreypRsd heih agnﬁlés%%tﬂéh/@éb sRtd¥0de- WCExBﬁ?Ieﬁedf%IKbxy moieties
hel p maxi m ze o¥||mgqs' I'n some enbodi pents

 oia, 9h] arancl oo, B Ee cuaurs Wb gienony Shory fsoproposy,

St RRWUESy ARA-RAGY, Akt RENBIBhAiners idmaltaé fck. bef or e
proceedlng to the next step. In other enbodi nen

t he i nvEW EBR "haleglieoxyt. e(”I‘FéOXel‘haé?’??e% igcembyation %tf‘é’lﬂéed terms, is

angkfindd hefein aseuness oiHérweé sﬂitéuer O‘-‘ﬁé]@éik)'TEl’E)&mmémef Afloalkoxy
the internedi ates are con;#pﬁ) 5h i sol ated a [

t HEOIPURSNFIHAR buhRie Nat iwge g BoRSRYC g sNd Phe e

It is ungeethosgid gt hempr\Ed afondas G lc@hblh@tu@b@iitﬁoﬂféﬂterms is
for other groups descri bed herein that,

i rdsfiged é\egﬁﬂ, ag.applgg,q @tl’@fvga?, s,tpe@d b m%‘@éﬂé’ﬁd@'ﬁl’q“ﬁ trlcycllc fused,
Sl&ﬂﬁﬁgb& Uér%nr@)fnéﬁb%l@nﬁhérﬂ%%ﬁ& W@@cafﬁbﬁ%oné@rof 3- 8 or 3-7 carbon

exanp ere a struct wher ein

Rzat@mé u‘éﬁo ieluded in ihe SRERTI) 9f fpyfs'@%maf% m%%%ave one or more
COArBRdé rméé1 RisbUQi. é:\’ZhQJI@J Bdehaﬂn [comnRFEWith)diofthe fn@ﬁéromatlc ring.

gr oups. IS appreciated that certain feature E
rbhstahle (R PROLGTL O f15: oI Jioicty Gan i, Friaiamty nked to the
t hxfipedtcPsmical stefareat Ex@rﬂbl@gldfec!%@alkwammalué@ imfude, but are not
provi ded onmbi nation in a sin

Catwiedstel 'y‘f?erwa?'.%%%r wtﬁsegvc&pfw%é qVH@EM GHcloRgpcyciohexyl

ar &cloheptyb henoknyl, ademantyhegird[B.5ideeamdirdtiontdlogs, BoR@rs; and the
embodi nent, can al so be provi ded separately or in any

sulk€abl e subconbi nation. The term "al kyl ", enpl oyed

al one, A$ us&f harth, esteidty@alkynted?&rs tetdwdmml g&ﬁup (eg of 3-12
stated, either a stralght chai n or branc

Py AP BE LRI CGRYIOTE S Jort 1o &rRITBP IR ACeP ooV + hdbfoatom such
MoALhY GOBL N B8 Plafomh. IMso IndiuiedOin tﬂaetdbflal,tloﬂ df theffero®yclohlkyl are

! omf’:lieties that have one or more (e.g., two) aromatic rings fused (i.e., having a bond in
common with) to the nonaromatic heterocyclic ring, for example phthalimidyl,
naphthalimidyl pyromellitic diimidyl, phthalanyl, and benzo derivatives of saturated
heterocycles such as indolene and isoindolene groups. In some embodiments,
heterocycloalkyl is a 3-12 membered group having 1-4 heteroatoms the same or
different selected from oxygen, nitrogen and sulfur, having one or two benzene rings
fused thereto, said group being bonded via a ring carbon or a nitrogen atom.
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carbon atoms. Exanples of saturated hydrocarbon al kyl
noi eties include, but are not |imted to, chem cal

W(grzmupszsgmch as nethyl, ethyl, n-propyl, isoprp@VS2005/005624
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n-butyl, tert- butyl, isobutyl, sec-butyl; higher

honDIogs such as n- pentyl, n-hexyl, n-heptyl, n- 30

octyl, and the like. The term "al kylenyl" refers to a

bi val ent strai ght-chained or branched al kyl grou 12

VIO 2005 hedsrns Tatet/ USpRIBs? B0 SBRIPYehIaneRY iR GoRIbatN With other

tﬂé\lrﬁ%é‘|skc)(=,lf|ne<!i RERInSad AndSs QJhEW/lsaét@tél@l ﬂ@dfb rt‘.IhIcST?B(ibrell‘no or iodo.
nmor e hal ogen substi t uents, up to and inclu

per hal d§é g%@rgp@m%@led-ﬂlﬂjr@ orég(ggmplggtlorb\fntrhgq%@&ew§ is defined

THREMS dsN@hiede ownwélaos%ét%w a8l RURGHS Hya}oa&b&%f J§216514 carbon
CC13, CC5, and the lik as we| lggroups havi n

| @aMs, HeHChheaMRe 8 SNgIRsfing (J"f."?"l?ﬁyd@herhmél lexiiegs (%‘03@“@1 up to three
arﬂﬁg&)hﬁiséd l?Sietﬂ_@reort fhad @&fa%hlﬁmw ‘suitbld rﬁ”hggﬂﬁﬂloh Qf the aryl

denote an al group in whic

ateMely £8 t}ee?ﬂVa@@W irked tﬂéh%@@fﬂ%%ﬁﬂﬁ%&& o EXamples of ary

%&&@é mcl@d@'b@?t/ﬁﬁé r?dtcﬁﬁfﬁeefto |dheﬁﬁH§Dgfb@bls @0chvaé bh@rﬁy}ﬂe’f-naphthyl
t er ns, i ned here unl es g blpFer\M se
S

| G-EA, SIRNERNY ERBNTORAPEI DS DIPSY GBI ShEnanthry,

alfRiofAyl, |ridah§i|e@lpﬁéﬁhyleh?leab@rﬁphgieawpsc@ﬂphthglanm&ﬁwmy like.
et hoxy, |soprop 0 sec- but ox tert

hom)l ogéle pgﬁm@xy ‘BRUsadhgreiRdneansa gEauR, © forn}/ula —8 -aryl, where

" hRd famicaryy” haswaéwran@ﬂscpa@nwsly dés@ﬂlﬁéfd Merkinon Wi t h
other terns, is defined herein ss. ot

st at ed, Thegera | Fuiliyl’ or B(ﬁpﬁﬂ'l' e%“iai?y%%‘sféﬁ waonﬁﬂnaélppé@th other

' riét'n\’ﬁﬂs ddfthed@ Herdi®tas| |d’r1ﬂets§CbthéJrW|S'éh§t|§téda|anQéIQWp%sSh!é?Bln before
and the |ike. The term cy

al C@ifiée‘b rSYostiisto VAR ENA y{/\m“}‘?%teﬁegeftnép :%ere'f‘s En}i)@ BIES o arvalky

dehbiggss NRIRIN RS, arblnh&sﬁmﬂédTQlecﬁémfi:batg@@psasuch as benzyl, 1-
nonocycl i c, bIC¥C|IC trjcyclic, fus brid

s ReBY Aoy a?-BRENIRIAY ar nymeiy ocgrﬁﬂ?ﬁ '%’nglt y B ZPhenyipropy!,
3 f{@loﬁénty%e?hyq?émgmcﬂ? m%|r§<éndlﬂ‘tfé lUQEth n Lhe

efinition of cycloa noi eti es that e o0
more abGHam Ay lalsylexy @@é@eé ihegein means ﬁgf%Pkpgﬁ%rfWUi%e-&raW'a'ky"
C QURERE thd tehm “drplalkipie hQQﬂﬁéf dliffﬁitlbﬁ ak bfé@uous%s&rﬁbeﬁ&@r@n
ring position of the c noi et

coval erfds l§,sqdI hatein, ‘heter yI @roba\éf PF?B@OE%(QHF ccadnde polycyclic (e.g., three

Strngsf é%ﬁ}atlgh?d@bﬁﬁoﬁs‘ thesdveadt kadst Urm Béte@atonmehg fhember such as
but are not mted to, che cal

ORI, 8 BNGBEE y HeteTaREY o BHeS NN gy fmitation, pyricy.
CY| rlﬁhﬁﬁ?}ly | pyrd¥iyD O piidazirafl armzinyl, , il r@lidolyl] desqumdlyl, thienyl,
ar}mldgzolyl tlgazolyl |nggI§/|S pyrrﬂdoxar)zolyl Ibeir<1zofuryl benzothienyl, benzthiazolyl,
isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl,
benzothienyl, purinyl, carbazolyl, benzimidazolyl, 2,3-dihydrobenzofuranyl,
2,3-dihydrobenzothienyl, 2,3-dihydrobenzothienyl-S-oxide,
2,3-dihydrobenzothienyl-S-dioxide, benzoxazolin-2-on-yl, indolinyl, benzodioxolanyl,
benzodioxane, and the like. In some embodiments, heteroaryl groups can have from
1 to about 20 carbon atoms, and in further embodiments from about 3 to about 20
carbon atoms. In some embodiments, heteroaryl groups have 1 to about 4, 1 to

about 3, or 1 to 2 heteroatoms. In some embodiments, heteroaryl is an aromatic 5-
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As used herein, "heterocycloal kyl" refers to a
cycl oal kyl group (e.g. of 3-12 25 atons) wherein one

worosnsm4fe. g., up to 4 atons) are repl aced byP@r/uS2005/005624
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het eroatom such as an 0, S, N or P atom Also
included in the definition of heterocycloalkyl are
noi eti es that have one or nore (e.g., two) aronatic

rings fused (i.e., having a bond in " comon wi t ] to
t R4 Temapierareno- s oo d8I ik @1ty vty IekamAving 1-4 heteroatoms

p*ﬂﬁ@é\émé'bﬂu.'rferenﬂéé?éutémrbrmd;tydgerpwu@geh bihd s@iRgi | m dyl

pht hal anyl benzo derivatives sat ur at ed

het er oApcIsed helrim “Beterasyele riera e hetsraandoe h%tegwelg%lkyl group.

I n sonerpaniaadi 'Fi‘éf&&aryloli‘,?t% Qe¥E | HeRdik Yrhearts & g""roﬂlg of formula -O-
menber ed group having 1-4 heteroatons the sa

dihetaspank v@@reéé*ﬂeeéerm SIBrsRgYe Masnine rdsfiation iy BE?IV'PH?'Y described
haidig one or two benzene rings fused thereto, said
group being bonded via a ring carbon or a nitro

n
atom 15 WSLOESIERE ASTPCRALIGd WOHEORITA OTRENFIEat can be

" RidgPace@ by RAbMEE MoietgMBLAY & B ﬂﬁﬁeé}fhnlcnat‘fféﬁk’mdﬂﬂﬁg @N chemical
with other ternms, is defined herein as,

OtrARTHANS & 231G GEPUPE IR MG KRIWTIghe RS, '”?JFdf’r’ Jefeexampp, halides

t ¢ GSOYR" wh@r@l‘? Oi)é eﬁ)r ék&ﬂﬁe Oélkylnhzﬂ@ﬁl’w*l nert a@noWohblly substituted
ot her ternmns, ined herein as, unless otherw

ot ek, 2 ks PEVIR, FECaR Bk aioms SKaMAlS [Ehf ogps include

atio, bibrh6 ho@@ﬂn@s@la@e %s@@t@ arnurwnérrmﬁmygedup@) or
rrultlplerlns(b|CC|c rin

ed
t oget he¥s ¢eef i hcein, GB%aIF(é‘ht Wactn;ag]y "%fﬁ'l’st é‘bltg r'PrH'@'“g together of

IOQﬁslg'n@fédof:hénhﬁalafeﬁébtanﬁob@ihy tHala Qﬂemﬁ:‘émtr%ﬂﬁﬂo]vmétidmkmﬁes place
to the defined chemi cal structure.

e
nEeEeTaYag i & qompOUNG HITRPR BT PN oA o girod EHEod b the system.
gr@é&ﬁnééﬁhtaﬂé Rl Wine pleéé’hl@élbh%sencaoﬂmmw

di hydronaphth t et rahydr.onapht hyl , bi
ant hrylA As Hﬁ%‘hi‘ﬁf@ﬂ yt|he te%@ ‘PiegpHal |s|q§ggrﬂ,§1/l<nown in the art and
%HM PaTils: to MELOARIIMITXblid @Cgen@eabwb)emh a svidioh irewhich the
I| The term’ aryI (0)4 as used herei n neans f? H/P
of5°f'6r'ﬁu1"§SQ"(ﬁdar ylhe \ﬁﬁg‘? éant Rg ?’B?W&o%ﬁ’ A crygtall F%e ethods  of
d%‘réflb”id&leﬁ e \Délﬁ\(hléWvShb/ tﬁ@%ﬁf bh@dnd‘l@dé?lfm eYBmpIe?rrmreasmg the
aryl a "or "ara

k n
CGBPSTHR R SEATTOPR ST 8 AR & datdiiR: HeBrsgdemperature,

Undn@ficay REnsfosmingt theesblutarsuah kitht it asecbmiesind miger eoluble in its
15 defined, substituted with an aryl noiety as defined

hesobient, apd Akkes of arylal kyl noieties include, but
are nottHd Barhgslrids; onh@'ﬂSl'é‘e%ht mventm samborasmtmnawmmétnc atom,

phenyl et hyl , 2-phenyl et hyl , di phen
R s CoMBOpR AN A DS P (e ASHTHEeHgiatomngr centers.
hapmbogan tHu%CQWé fise &N6pticARisbinkes (ehBstidnedrs) and dlastereomers The
"aryl al kyl oxy” as used herejn peans r% ?urﬁ ; 8 ém
OQFS??'I" dp\’&ﬂtlon includes such optical isomers ?e ntiomers) an stereomers
(geometric isomers), as well as, the racemic and resolved, enantiomerically pure R
and S stereoisomers, as well as, other mixtures of the R and S stereoisomers and
pharmaceutically acceptable salts thereof. Optical isomers can be obtained in pure
form by standard procedures known to those skilled in the art, and include, but are
not limited to, diastereomeric salt formation, kinetic resolution, and asymmetric

synthesis. It is also understood that this invention encompasses all possible
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20 where the term"arylalkyl" has the definition as
previously described herein. As used herein,

wO b@smessas yl " groups are nonocyclic and pol ycyrtT/US2005/005624
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(e.g., three rings) aromatic hydrocarbons that have

at | east one heteroatomring nenber such as sulfur,

oxygen, or nitrogen. Fbteroaryl groups i ncl ude,

without limtation, ri ty pyrim dinyl, pyraziny
pyegieisemars, and mnaweﬁggerepumhlch GO h?o?tglﬁmeﬁi #bperedemy PY standard
t Q'eSé‘ﬁéhon %ﬁ)deﬂhr‘é@zﬂoWn’ tol Abse @kMéd il MEOhM! and¥idivde, but are not

oxazoly benzof ug% benzothlenyl benzt hi azol y| ,
|é'65kt8§olt9l cqiynaz ShiAmategraphi| yin- l3yer r LhEargatography, and - high-
' %ﬁéﬁhéﬂce liguid: cﬂmr&rﬁét@@"aﬁﬁ;p' yl, isothiazolyl,

benzot hi enyl’, purinyl, car azol bhenzi m dazo

2, 3-di fT}VGrQYBﬁ’fﬁ’t‘BF%P&*{WFd hegein ca ﬁiﬁgﬂ@,@%@@ﬁp@ﬁ%fdrmed from, for

2 e'iaﬁh'plé\/qﬁlﬁ’@%ﬂépb@aﬁﬁ%acﬁsﬁl@ Qﬁbasnc residues such as amines; alkali or
2, hydr obenzot hi enyl -

I de
bé’fﬁ%)k%\%%ﬂsl of-asidistepidues sue ??19?rb°66'ﬁ?6!ﬂ’iso§’éﬂ’ Higyike. Be invention

beRd@fisReaeRabdkdlt ‘f&ﬁ\S' fbﬁﬁ%d fhﬂn W@dcﬁtm%b&@ﬂtvﬁth elther inorganic
het er oaryl groups _can have to about 20 carb

5 PG g ROy CABGRNERERD ichidasCUBIBiRang arghomum salts of

abﬁ’é"&:o%@ouﬁ‘o%r RGBInAWAIEE - cahrbesﬁﬂéﬁal%ﬂt&d#e%@mgsthe nucleophlllc amines
het er oaréplé( rr oups have t o about
r

1 With sy saqtkyﬁ@'kwaﬁng aa%méﬁ%a? ﬁ%ﬁ{kg' haﬂf@? QF B l hﬁq@e
a"Lls'ié @ﬂB&lléble'f_’sal%rm&Qpﬁ/ ﬁ&ﬂ%&n@@ﬁéﬁﬁ%@@@/&ﬂ@@@ﬁceﬁ47th ed.,

nber ed nono-

oriaRk USRS CompYeEabonEa. (RS sartd 1 s fbGioafe of which is

sq{eeéquﬁlcgrb&méamgg@fge,{yetrogen and sulfur As used
her ei n, heteroc¥cle refers t@ a heter

het er oc@ﬁUFQP&{nEW greonpentioneant clyde all 59 ¥C§He5)&; -atams occurring

USR thd PR dIERANGr fhall ewpomdsf orgBtdpRs-ifclude tHokEEEhY having the
where the term "heteroaryl" has the defln'l__tlon as,

prsémeoli‘éqf?'cd%fil??rb%t dﬁf8¥eéﬁt ANasss NYEWE Sher 69n EXqrRIe: Isofgpes of

" | ardgedl il iEnTitidire bAg Yebit@rigmNDi ety that can be
di spl aced by anot her noiety, suc "(‘)ﬁ b% nucl e
ude tay

at t ack, CRIRGURGS &' HIRATRTNPN SR 5P B apatpsich as keto-

ar&o%@uiorﬂfé’rQV\ﬂTanbn{efﬂue féris cmcbd inCdqudlieriurr stefizBM Bcked into one
hal i des 10 and OS02-R where R is, for exanple,

al RN by ABPTERTIAG SUbgutiony | opt i onal I y substituted by

hal o, af H@brocé’és@@&scrﬁb@uﬂﬁrelﬂﬁdntbbembmdb@ed &Jdmdlﬂgmh)eswtable

L GRithas AMoH 0 ShRGH o [SAPGP AARSLCRLTTREE (£BF i, Monlored by

t %e&@éé&bpk@ﬁé‘ddsngmhraﬁ Rickeak ﬂwafgh@tldﬁrfelsalﬁhd@@ sTp@@ﬁdsl&epy @fg., 'Hor
signated chem cal reactants

01 TR 0APRAIRBSOR) aBeecPBIGIBMEI: (G- o (DGHEBlska of mass
d'é‘;fe@fr@rﬁétr)f rogh apy icRfdmaddraphynt sgchicag imgie tp*éﬁormance liquid
Syc:shtrc(aerrr1na1tography (HPLC) or thin layer chromatography.

The reactions of the processes described herein can be carried out in suitable
solvents which can be readily selected by one of skill in the art of organic synthesis.
Suitable solvents can be substantially nonreactive with the starting materials
(reactants), the intermediates, or products at the temperatures at which the reactions
are carried out, e.g., temperatures which can range from the solvent's freezing

temperature to the solvent's boiling temperature. A given reaction can be carried out
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Reacting can take place in the presence or absence of
sol vent. As used herein, the term"precipitating"” is

wased/oses4known in the art and generally referBCTt/US1008005624
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formation of solid (e.g., precipitate) froma solution
in which the solid is dissolved. The solid can be
anor phous or crystalline. Methods of 20 preC|p|tat|on
are well known in the art and include, for exanp

i e PEASPIEN oled MPRUISTMeNs than 9Be FalENt; anrmgaon the particular

SQb&tRNI step, RBMB! RiveARCIoR &S baEclISMRRACAIH 6Rp can be selected. In
chemcally transform ng the solute such that

it
b GBS PRAITBRIG TEAE N GINRR BerCarad OWdn Jenebseas of elvent, such as

| ivitfen aT%sFQﬁ@QMHQ%éHenH‘i@ thh@@Qﬂtgab Ng8hie @(@nfb&l’lsolvents suitable
contain an asynmetri sone

c6ﬂdeD%dBr°E%?§eéoHF%ﬁ”ﬁe%nBerSW ﬁ'aﬁ'lédeagwﬁeeﬂﬁﬁee av%fﬁﬁafBPns (eg.,

CQﬁ‘étﬁi{’léne chibYiidd), sramatidipdredarBoris (8. tene@rid, édbieries @B 8nd ethers
enantj oners) and di astereoners. The pr esent

i d@@nﬂ'%hy'leﬂlﬂr JeEVERiWaBktF¢al i soners (enanti oners)

and di e RIS of (86 PBidskEs ideesied) herdm 08h |beBarried out at
the racem ¢ and resol ved, enantl orreH cal Irégpure

S appEAREales iemResatues WRIF c28, beyfeRdlY delqry t@%ék'ﬁ?dd artisan.
amngkaetiSh RInfstr ORIVl aéﬁerﬁioorph@* STRERIE, |tI@He}fln§@1GFHOﬂlhb §oints of

salts thereof. Qotl cal |somers can be obtai ne

f Ghen "B99eNtH A BPYRC B RIPERNK HSWH S BORMEEUCSs LPF Ithe dg?‘ﬁw“ (eg.

t RgAbisly axsthémfié Hé&tlorbélbreafyglcamobarhednohedt tétuced temperatures)
dlastereorrerlc salt formation, |net| . resolutio

asiinEer kigeticsy At fhesireactipp (£9-af S9N RS y%tpaoanerg&g)a(rpﬁr typically

' %@éél@fes@l@\&%@@mraﬁbﬂesPO%@kéﬂ te&@eMl:r%O%ér@aawﬁperatures
PCT/ US2005/ 005624 d(%l Oi sggeré) an
e tho

m X
wHADGNe cTORMh deBRETAT R fEPAUtD @Hﬂbyegwﬁdgﬁwefature fefers to

S aBmbafat R8s @éleweSMh@@nbéramto those skilled in the
art, and include, but are not limt

chr omat'B”&r f&ﬁﬁfgpnstq{.t?\e p&}@%se@me@ﬁﬁqmr?%{swfangqﬁjcq{(lag out in air or

paider AR iHeft étin@'s);btﬁeréhﬂ'si;ﬁfaéllygfe%@f%s donidi€ing edayentsdst products that
provi ded herein can al so. incl Fee Eﬁﬁi r salts

f 15 SUPBtRNtiAl A7BFIVe R @irafay uSErieg SUriessgre syntheti

bagérniduRsiteatese G4 Rn@en wth@erauecaémgén or or gam c
salts of acidic residues such as carboxylic

Che | i KdpOMTRRTYIng i iREFParatios) ol EamBRs! 2is0eliag, 1 thé Brocesses
f e¥Bribey MRsteih! Offfet fﬂ@uﬂdd%dlatwgdrai*\alCtmeFcl:aﬂohh opetdiens such as
|nor anic or _organic acids i,tiona

RPERETEHIO n T0a™ q Rttt SRRt Sredihg; feprysialization
C%ﬁ?&ﬁ%grdﬂ)ﬂy eind, thmecrhasa B8 ub&d, pé eamemetv,esrraaprtoun@s
t he nucleophlllc with a suitahly reac
byl 2t Pisg M RS ocRTS SLING oheRs e dasceRn b ole gy plowing

haé)deﬁﬁ)llfled compounds can be made from their respective preparation materials as

shown in Table 1, and in the Examples, below.
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Lists of suitable salts are found in Rem ngton's

Phar maceut i cal

w@E0vp/ase843 East on,
which is

Sci ences,
Pa. ,
her eby i ncorporated by reference.

17t
1985,

h ed.,

p. 1418, t

Mack Publ i shi ng

he di scPORUSTORH05624
15

Compounds of the invention can al so include al
i sot opes of atons occurring

in the internedi ates or

final conpounds. |sotopes include those atons havi ng
the sanme atomic nunber but tA¥§ &rent nass numbers.
For exanpl e, isotopes of hydrogen rnglude tritrum and
deut eri um Conpoungls ofR the |i nverti on [can Gdnesbund ®f Feenula |
tfautoneric forms, such as keto- 20 enqgl tTautoners.
Taut o ’k\\f nms can be in equilibriun S
l[lockefi g one formby appropriate g
Ar oceg descri bed Ier ei can_%g ni
tjo any ] e nef%ﬁGHk'bvm [ fﬂg g
product fformation can be nonitored by
means, sluch as nuclear nmagneti c resonance spectroscopy
(le.g., 1H or 25 13C), infrarled spectraqgscopy,
dpect rppha try (e.g., UVvisible), Cl
gpect 'vigor by chromat Qgr aphy sud
gerfo 1% qui d _%h;ﬁn%tcgr ¥ ( HA
llayer chr ogat ogr aphy. 85r dact i%ns of
descri bed herein can be carrfied out in
qol vents which canjbe readilly sel ecteq
| A—the—art—of—organt-e—Synrthests—36—9
gan be substaptially nonreaqtive with
mat er i@ peact ants), the ijnternedi at
gt t hg deratures at whicch t he react|i
darri 8¢ qu . 0., t%vpet@étue?%ﬂﬂlch
tlhe sol VEnt'Ss~freezing tenperature tg
hoiling tenperatur¢. A given reaction
ut—16-TAD-2005/- 082843 PEHHYS2005+ 005624 —+nr—one
gol vent or [a m xture of noreg than one |sol vent. F
Dependi ng dn the particular | reaction|step, suitable
gol vent ¢ parti cul ar r gacticon step can be F F
sel ect ed. some @Hiizgerts,-%-@cti ons cam be
garri /~_n the|absenc€ df solvent,| such &
at | east][one pf the reagentg is a liqguid Oérg§§. So
gxanpl e gol velpts suitable 5 (|for the prjocesSes o
descriib&dRerein i ncl ude hal|ogenat ed hydrocar bong
(fe-g., metnylene chlioride),l aromatic [hydrocarbons
(le- 9f zene, toluene, etqg.), and etlhers (e.q., F
di eth et her, tetrahydrofurlan, etc.).
F —é—CHz-g- -E—CI
: ;
\>s
Cl
F F
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The reactions of the processes described herein can be

carried out at

Reaction tenperature

s wil

depend on,

appropriate tenperatures which can be
wo e@diogagsziet er mi ned by the skilled artisan.

1PCT/US2005/005624
for exanple, the

mel ting and boiling points of the reagents and
t he thernodynam cs of the

sol vent,
.

i f present;
eaction (e g |

\Va gor ousl y—exot hermc¢ reactions are

ttypi cally carried put at reduced tenperatures), and
tthe ki ng\fcs of the reaction (e.g., alhigh actiy a/t,oon
ener gy b rier typ I gcessitateg el evat egs
tlenperatdr esk. "Elt\%t@qz enper-atge" [refers @0
tienperat Nres |15 above room tenper ature (about 20 L)
and hperature” refers to tlenpera F
bel ow_ragom tenperature. The |reactions |of th SsS€s
descri bed hefein can be carrfied out in air er F
an inert atnosphere. Typical|ly, reactilons co i Nngg
reagents or product{s that dre substantrally reactive
With air can arried out |using air-sensitive
gy nthe ni ques that are well| kngwayto tff—Q
gk Upory carisyilng dut_ prepar/ \ ofO
do nds accordln 10 g rocesses ides :
herei ¢ t he usual | sol atl on |and purifijcati'o
gper ations such as| concentrjation, filltration,
gxtraction, solid-phase extrlaction, racrys®g|/Vization,
ghr omat ogr aphy, and the |ike may be used, to/Sm(S)I ate
tlhe desired products. 25 In sone enbodi nentcs of "t he
Arocesses descri bﬁi herein, |the foll ow ng exerrpl | f| ed
o de from tlheir respectlvg
o materials as shown in Tahle 1, {n the
B bel pw. 17 %%)g;pgs/ 08 \PCT}/ US200
T X~ Conpo 6f5 Hor a I - 0
=
0 -~1CH2-~- -~-Cl g--~ F F ci /s/
o” \
Cl
/ /
—§-CH2-§- -%—CI
: [
Cl/ °
Cl Cl
o g_ —é—CHz-é- —E—CI ol o
7
\
Cl

The invention will be described in greater detail by way of specific examples.

The following examples are offered for illustrative purposes, and are not intended to

limit the invention in any manner. Those of skill in the art will readily recognize a
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- -CH2- -0 0 FFFF FF F--FO --d P-1-0 1-11
sC O FFFF F- -CH2-~~ ¢l FO1~* FF-~S\ FF
w@bood/ 08283 18 WD 2005/ 082843 PCT/ US2005/ 005624PCT/8S1005/005624
.t'"' 8 O O F- -CH-~- --Cl FF F\ / F o --CH2-
--Cl OO SO cici a d

variety of noncritical parameters which can be changed or modified to yield

essentially the same results.

EXAMPLES
5 EXAMPLE 1
PREPARATION OF (2,6-DIMETHYL-PHENYL)-METHANESULFONYL CHLORIDE

Step 1: Preparation of (2,6-Dimethyl-phenyl)-methanesulfonic acid sodium salt

Cl SO4Na*
10

Sodium sulfite (442.4 g) was added to a stirred mixture of 2-chloromethyl-1,3-
dimethyl-benzene (526.6 g), tetrabutylammonium iodide (6.4 g) and water (3.0 L).
The mixture was warmed to reflux for 1h. As the mixture cooled to room
15 temperature, sodium chioride (526 g) and ethyl acetate (1.4 I) were added. The
mixture was stirred and cooled to <10°C. The product was collected by filtration and
washed with ethyl acetate (250 mL) and acetone (500 mL). The product was dried in
vacuo at 60°C to constant weight to give (2,6-dimethyl-phenyl)-methanesulfonic acid
sodium salt (634 g, 88%). '"H NMR (300 MHz, DMSOg): 8 7.17-6.91 (m, 3H, ArH),

20  3.96 (s, 2H, CHy), and 2.29 (s, 6H, CHs).

Step 2: Preparation of (2,6-Dimethyl-phenyl)-methanesulfonic acid

SOg-Na+ SO3H

—_—

25
Methanol (2.2L) and (2,6-dimethyl-phenyl)-methanesulfonic acid sodium salt
(185 g) were combined in a multi-necked 5L flask equipped with overhead stirring.
The mixture was cooled to 0 °C and hydrogen chloride (112 g) was passed through

the mixture, maintaining an internal temperature of <10 °C. The mixture was stirred
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- -CH2-~ --C b-\,SO0O\ - -CH-~ - -C O ci d
ci - -CH2-~- - -C C O The invention will be

woe@snsisesl i n greater detail by way of specifi BCT/US2005/005624

10

15

20

25
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exanples. The follow ng exanples are offered for
illustrative purposes, and are not intended to limt

the invention in any manner. Those of skill in the art

will readily recognize a 19 WO 2005/082843 -
péa 2000w Ja W) tRr9PBHEMBREIIe cHie Prixtyifeyas Slarified by

V“ﬁitFa‘ﬁoﬁ aﬁ'h@@llt?éié‘ﬂ&%d:o%eﬁm& toesbd MmLWoRInge atamBlnt @n‘dsﬁure and
the sane results. EXANMPLES EXANVPLE 1 PREPARATI ON

( zzeotmmwuobmﬁéﬁwmmmwwmm%ﬂ to ﬁ%@mure as it

1:cobleBRBr &0 @ Ofhe solid product was collected by filtration and washed with
2, 6- D net hyl - phenyl ) - met hanesul foni ¢ aci d sodi um sal t

oheSta@eNﬁGO ml). Ghe prodeddiwas drigidfatt4d (G apvarug)togegstant weight to

d, At I 1,
G TRt heTthuhc ion o8 RUUTE Sy THPNMIR, (500 Mz
(@MS@)G) ndi 0488 e(m, (381, A\rid), 4.4PHe, 2h|>@ canglad 34vs: Bl Cho)-
reflux for 1 h. As the m xture cooled to room 15
tenperature, sodiumchloride (526 g) and et h){1 acetate
( Step B) Preparatianl a&(@.6-Pinecthyiipkenye nesylfiopdehionige
cool ed to <10C. The product was coll ected by
filtration and washed with ethyl acetate (250 nL) and
acetone (500 nmL). The product was |dried in vacuo at

60C to constant wej SQjH/e SO,CI
(2, 6-di net hyl - phen t hanesul ¢ c acid sodium

salt (634 g, 88%. (300 DMVBQd6) : 6
7.17-6.91 (m 3H, ArH), 20 3.96 (s 2H, CH2), and

2,22 G 3 0, B0 om0 0

6 lena@Bhg 12% water by KF analysis, or 266 g corrected for water content) and N,N-
dimethylformamide (15 g) were combined in a 5L multi-necked flask equipped with
overhead stirring. The reaction mixture was cooled to —20°C and oxalyl chloride
(655.5 g) was added slowly over 1 h. The reaction mixture was clarified by filtration
and concentrated to a volume of 1L. The filtrate was transferred to a flask equipped
with overhead stirring and cooled to —40°C. Water (900 mL) was added over 30
minutes, maintaining an internal temperature of <-10°C. The product was collected
by filtration, washed with water and heptane, and dried to give (2,6-dimethyl-phenyl)-
methanesulfonic chloride (277 g, 96%). "H NMR (300 MHz, CDCl,): § 7.25-7.04 (m,
3H, ArH), 5.17 (s, CHy), and 2.50 (s, 6H, CHz).

EXAMPLE 2
PREPARATION OF (2-METHYLPHENYL)-METHANESULFONYL CHLORIDE
Step 1: Preparation of (2-Methylphenyl)-methanesulfonic acid sodium salt
Using the procedure described in Example 1, Step 1, a-bromo-o-xylene (100
g, 0.54 mol) afforded (2-methylpheny!)-methanesulfonic acid sodium salt (75 g, 66%),
a white solid. LC-MS showed the molecular ion of the sulfonic acid. (G8382-72,
(G8382-49)
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25 Met hanol (2.2L) and
(2, 6-di net hyl - phenyl ) - net hanesul foni ¢ aci d sodi um sal t

W(Q1(815/0g2)843/vere conmbined in a nulti-necked 5L flBGSRUS2005/005624
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equi pped with overhead stirring. The m xture was
cooled to O C and hydrogen chloride (112 g) was passed
through the m xture, maintaining an internal
tenperature of <10 C. The m xture was stirred 20 WO
2005/ 082843 PCT/ US2005/ 005624 for 2h and allowed to

Wt & 0P S RYibe BPRIMEHY IBheni)emdthihasufoMB acial a” fl ed by
filtration. The filtrate was concentrated to

vol ume Lbadngatﬁﬁlpé‘?ﬂedbﬁeéﬁﬁﬁ't@ddﬂgxa%\’f?& RieRE (\gﬁmﬁhylphenyl)
t Qﬁé’cﬁé\*ﬁasﬁ%@%ﬂ‘s%dmﬁ%‘t%f@ (§8 ﬂmie]) df@ﬁie@ctdﬁﬁ’ethﬂpﬁéi@l)

m xture as it cooled t <1 ro uct was
c anethanasyiignc agid (109 90711 Q% a/aéﬁev&"w @ﬂ"@!s <h%§%1a?h@>( 100

nm.). The product was dried at 40 Cin vacuo to
const ant wei

ht to %i ve ,
( Blen & riepRiionALRSYISHBReNAEENPRSSUEOM chiofdeg ¢

899 . U§| (p?%dMéZdescM @)(amlble71 Q}t@p 9](2(rﬁéth§3|bhenyl)
ALY §524 Horded Bmahyiphangl:mathah
3 mq:th@rp%ug@m%ﬁmg,ﬁOGg 7 mmol) afforded' (2-:methylphenyl)-methanesulfonyl

( ?ehiim@%gﬂ Byl gmﬁﬁgm\rfm(m?gﬁﬂldmw 5 2labqs k), 41dY €2 H), 7.3
e ra ror ur an
CAABLRT HER i GO (T R Tl ich MHT € Hec 40 46252380

cont aining 12% water by KF analysis, or 266 g

corrected for water content), . an L N- 15

di met hyl f or mam de (15 Q) v\g}(@"\@&%{) ned in a 5L
NUIHRERERARON OR$K 683 FLPOROPMENY LOWEE NieANESULFONYY.CHLORIDE
The reaction mxture was cooled to -20C and oxal yl

chloride (655.5 g) was added slowy over 1 h. The
I egtep 1 OPrefFhretibh 6f 185 DELafdphémyl)-mgthbhédulfahic @Bid spdiim salt

concentrated to a volune of 1 T

t r ansf e/SRGthEP LIS S@H‘Eﬁ%‘ﬁ?d‘ "\BfecL% ?h%g\s?f?mmbenzw
Sthrbmideq56890.09 e BthflordedA@ G- dilidrephen9Poneathanesatoraciaed sodium
over 30 20_m nutes, nai nzﬁ ﬁ)é?n i nt ernal

t siEpdP&P 9r 6061 awhjitscsoligy #@d was col l ected by

f||trat|on washed with water and heptane, and dried
to_give (2, phen hane Ifonlc

cHotEP ?d%fﬁpéfﬁ?w@n?é?@éb'ﬂwﬁ ﬁﬁﬁ')(@éé?a ?*% b
ZHZS 7.04nd 2f5l‘ﬂe E)r(idl\?/kgﬁg cb@scggedlﬁégrx&mp@*ﬂ)&e@ﬂd(zas 5|ﬂuo$r3phenyl)
(znﬁ}éw%wﬁprﬁm IuRSA k@@{@&wl%ﬁ%ﬂ@é -difgjozgphenyl)-
PriaenbAddliBnie fcid 29 BRY Ny libdwrR)drangeadihahizh wasaised watbout

sodi um sal t
purification. (L26913 131)

Step 3 Preparation of (2,6-Difluocrophenyl)-methanesulfonyl chloride

Using the procedure described in Example 1, Step 3, (2,6-diflucrophenyl)-
methanesulfonic acid (9.5 g, 44 mmol) afforded (2,6-difluorophenyl)-methanesulfonyl
chloride (1.3 g, 14%). 'HNMR (400 MHz, CDCl,) 6 5.02 (s, 2 H), 7.00-7.11 (m, 2 H),
7.40-7.57 (m, 1 H). (L26913-136)
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Usi ng the procedure described in Exanple 1, Step 1,
a- brono-o-xylene (100 30 g, 0.54 nol) afforded

w@ 200a®818y3 phenyl ) - net hanesul foni ¢ aci d sodi um Bed/US1065005624

10 (

15
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g, 66%, a white solid. LCMs showed the nol ecul ar
ion of the sulfonic acid. (G8382-72, (8382-49) 21 WO
2005/ 082843 PCT/ US2005/ 005624 Step 2: Preparation of

(2- Met hyl phenyl ) - met hanesul id Using the
procedure described in Exag)@@hﬁ'&a%tep 2,

( 2- et hyRRERARATION@F 2aid $0R Ocfh({TRIBIC AROME THIY SRHENY )2

g, 58 mmol) afford - yd )
nmet hanesul f oni c ac.q‘gEf%“E%g’#BE‘%ﬁm%é% e yel |l ow
solid. (L25213-78) Step 3: Preparation of

( %t%gh# e%g?a’ﬁ% %E%J&?&Eﬁ“klﬁ?ﬁ%th@&hgmlgmelf#’anegul onlc acid

procedur e described 1n
(Zwﬁﬁmh§Mbhenyl) nethanesulfonlc aC|d (10.6 g, 57

cnpof i q0 (8 erece i PRl TS ardilgros™ 4

( s(tnflgonq;netwugmn(/lg;penzyl|-I®r9mme315 0061 owidl)afideded2-f)qro-6-

e e b k45 )i i

JHBIMB 00O HRMSO) d VB DRKESUH)FDIBL? . €BHnOR BE (uesgﬂ t45)
1 Preparation of (2,6-D fluorophenyl)-nethanesul fonic
acid sodiumsalt Using the procedure described in
Ediep RePrepastion ofi2-Fiioee-Bi(f ifluaromithyippkeny hmettianesf@icacid

0.24
(2, 6- (rzﬂl L?aﬁﬂgg’?]eny edrrewesc%%ergéglJEIXPmﬁlec1 asé? B2 ZHuorPnG sal t
( mlflgorgmevfmjehenﬂ) m“tha@eswfqnm ac{d338Mm $0I5]15X9) 58tn&|po|2 afforded 2-
Pr, [ @ s
gl:égr%r Lﬁfthfﬂfbrﬁi%etqw;lg @ rrlémg@]éggé;u:ﬁ@{la)a iﬁe(gg};% alelgragggﬁll which
2 was2isgd wtﬁputdu@mﬂrmyﬂganonefmesmo@ iz DMBD-dgh 4N (s, 2 H),
( ) (2, 6-difluorophenyl) -
%%ngﬁﬁ“?gﬁ% amﬁl‘rWS a viscous orange oil,
whi ch was used wi t hout 25 puri fication. (L26913-131)
Stsffgéo &éﬁ&%ﬂ@ﬁ b3 rg%ﬁ)e ? IgtnﬂuoromFthl)(lpperé)m methan e%lsfonﬁl chloride

or opheny anesul
the pr ébmjhe pmsdureb@@crlhedm&mmeleﬂ S8tred Zfluoro-6-

( |ﬁ &bk RAMMHeAr I @
e o e RERADMelian FRIGARE (BD: S Pithol afrdediy) or cruce
pro uct which was purlfled by low-temperature crystallization from hexanes to afford
2-fluoro-6-(trifluoromethylphenyl)-methanesulfonyl chloride (9.0 g, 62%). 'HNMR
(400 MHz, CDCl3) § 5.31 (s, 2 H), 7.38-7.51 (m, 1 H), 7.58-7.68 (m, 2 H). (L26913-

192)
EXAMPLE 5

PREPARATION OF 2,6-BIS(TRIFLUOROMETHYLPHENYL)-METHANESULFONYL
CHLORIDE

Step 1: Preparation of 2,6-Bis(trifluoromethyl)benzoy! fluoride
Using the procedure described by W. Dmowski and K. Piasecka-
Maciejewska, Tetrahedron Lett. 1998, 54, 6781-6792, 7.0 g of 2,6-
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30 chloride (1.3 g, 14% . 'HNWR (400 MHz, CDCI3) 6
5.02 (s, 2 H, 7.00-7.11 (m 2 H), 7.40-7.57 (m 1

wo0050886013- 136) 22 WO 2005/ 082843 PCT/ US2005PO0BSD45/005624
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EXAVPLE 4 PREPARATI ON OF

2- FLUORO 6- ( TRI FLUOROMETHYLPHENYL) - METHANESULFONYL
CHLORIDE 5 Step 1. Preparation of

2- Fl uor o- 6- Ehyrl f 1 uor onet hyl phenyl ) - met hanesul f gni

adisdtriflegrame QB?'?ZOIQS#%W%%O’HPBE% e ageLiorie & 0 @, 100%), an

eﬁ’sggl% nggrﬁmlRJ(ﬁo@n/lm)zggmclﬁd% 5 8. 16 (t, (-1350 Hz, 23 l14) 8.40 gd J=8.0
pheny enzy rom de nmol
oo dbdL S PR S06, >

(trifl uoromst hyI phenyl ) - met hanesul foni ¢ acid sodi um

salt (15 I

DIAeR e‘j’reggrra(tjgn &2, 6@ %ruﬂuqr%%@lth?yl@gn(lml_lewgﬁ Soh
(L26913y pRORBURE de‘EEWWWODmﬁNskl and K. Piasecka-
2- Fl uar o- r|fluoroneth phe

met f
ad‘ﬂ%?'el‘éﬁ‘ﬁg ?ﬁ%”eﬁf%’e‘aﬁﬂ@ @?/QJ %9@53& @OT CSt ep
2, b.%rr“hhmrr@trﬁ/l)bérﬁﬂ ?I wlearwabwbwﬂéwtd trrmélbwwwdsd A00%), a pale

F atlg 0. IR (e Whiz? roP N BS (st Hh S F0 Hzal Hy 7.94 @,

(1R7®Hz 2 1Al @2P1B008 0|I whi ch was used w t hout
further purlflcatlon HNI\/R (400 MHz, DMsSO-d6) 0 4.12

(s, 2 H, 7.39-7.73 (m 3 H). (L26913-190) Step 3:
Prayggs 3 apieBrabibn of 2,6-Bis(trifluoromethylphenyl)benzyl bromide

2-Fl - (t h | f

chl or 4 59481 Hep & B NSRS Eb PG L gh 28 mmo)
,an@?le@bﬁ(d|[a1e{1n|ylgbﬁb§brfﬁ1o)propane (6.9 g, 17 mmol) in CH,Cl, (50 mL) at 0 °C

i e ars e bebrar e TEE U o i R s Sfes

PWvefrig abbbdnpt@'rﬁ Bledthél @ddéfd}&ﬁé pibkite &t 2000mE E®O. The mixture
hexanes to af

2 waaf&%ebe%th(qwghqur GrdeRpesaalat Theefiam ol wap sHypended in 2%
Crét@ch—%Ké%lelt@reoetB%Jgh 'aHRf S(GQ0 alitbl thEbeite 107.3.g384%), a

obesh s gk oo e COCb BT TG P 110,72

8- B7 FR 3 RYORAYEIHTEPHENYL) - METHANESUL FONYL
CAL(PI DE 30 Step 1: Pr)gpar ation of

2,6-Bis(trifluoronethyl)benzoyl fluoride
Step 4: Preparation of 2,6-Bis(trifluoromethylphenyl)-methanesulfonic acid sodium

salt

Using the procedure described in Example 1, Step 1, 2,6-
bis(trifluoromethylphenyl)benzyl bromide (7.2 g, 23 mmol) afforded 2,6-
bis(trifluoromethylphenyl)-methanesulfonic acid sodium salt (3.2 g, 32%), a white
solid. (L27132-19)

Step 5: Preparation of 2,6-Bis(trifluoromethylphenyl)-methanesulfonic acid
Using the procedure described in Example 1, Step 2, 2,6-

bis(trifluoromethylphenyl)-methanesulfonic acid sodium salt (0.19 g, 0.44 mmol)

afforded 2,6-bis(trifluoromethylphenyl)-methanesulfonic acid (0.14 g, 100%), an
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Usi ng the procedure described by W Dnowski and K
Pi asecka- Maci ej ewska, Tetrahedron Lett. 1998, 54,

wGIBiHeBeP, 7.0 g of 2,6 23 WD 2005/ 082843 PCT/US2005/005624
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PCT/ US2005/ 005624 bi s(trifl uoromethyl)benzoic acid

was converted to the acid fluoride (7.0 g, 100%, an

or ange solid 1HNI\/R (400 WHz, DVSO-d6) 6 8.17 (t,

J=8.0 Hz, 1 H), d, J=8.0 Hz, 2 H) (L27132-
153rarggego@§ \thCPpWéﬁaﬁ wiheusfurther purification. "HNMR (400 MHz DMSO-

2,Qy BubtEid Hyugrengt el sprh,@nrym b@@a(gl J.8ah0op Hg)téﬁzmz 21)

t he procedure descri bed by W i and K Piasecka-
Maci ej ewska, Tetrahedron Lett. 1998, 54, 6781-6792,

7.Sle@ GOﬁre%a@trorbbﬁﬁ Braid( irl#l%r%?ﬂ%ttﬁw&ﬂeh?l arfes Uiy hlavRfe

converted to the al cohol ale vyellow
0|I 1Ha0e thedrogpdyre Qﬁﬁeﬂ@% '6 aG‘B'e( St%P 2,67 59 (t,
;f?rflbgromletrg)pheﬁél%'reﬁr@bnes&ﬂ)ml:-gor@ (0H4 g,2.4d mmol) afforded 99 mg

Pr egar ation of

2 Oéserd@(ar?gtfcr WB'rCBrY@LSrﬂPI” PLRY loyiempgratye spistrilizagon from hexanes
SQb Wb @L.s%nﬁ]d%rﬁémyrphbwmambhyéurfahﬁ RYbYHEE (B/ng, 23%), a

i"v%ﬁr%?éowgbh@ﬁwm%wr%os:ra%bgﬁésas 3y 719 Crde e ),

%Qé@orn.z) 23). Q_ﬁmiasrvas sl ow y added carbon
tetrabrom de (11 g, 33 mmo The m xture was stirred

overni ght at roomtenperature then added via pipette
to 200 nL Et20. The m xturexamrLE6!tered through

Celite(r)_and ncent r at I il

sus feReRARRRON BB AL IOR oM T A b reE R ang spFONYL
of Si02 to afford the bronmgle . dRIDE g, 84%, a

colorless oil. 1HNWR (400 MHz, CDCI3) 6 4.78 (s, 2 H),
7.59 (t, J=7.9 Hz, 1 H, 7.92 20 (d, J=7.9 Hz, 2 H).

( LStég 32Prephratibe Bf (‘P Trﬂfu@ﬂﬁrﬁélhyl?'ﬂer@f) -methanesulfonic acid sodrum salt

2,6-Bis(trifluoronethylp eulf0|c acid
2o o VSR oo ot RS BB by B 14 LA De by benzy
1, pr&inRee 15 920 64 %I)béfﬁ)(rdéd (letnmrdadsraéthylbﬁérwydwéthenésdlfonuc acid

brom de

bi SEM Frlh@?@?petﬁﬁ;/vpﬁ yﬁf}r $olide tLﬁaﬂ'és%Wsﬂ ithe moleguiapign pifhe

sajulfokid adidg (G§§8fﬁ1833 white solid. (L27132-19) Step 5:
Preparation of

2,6-Bis(trifluoronethyl phenyl)-nethanesul fonic acid
30stbb 2nBreplfatiph @c@durfmoetﬁﬁahylmyr)rm&nmbmom a8tiep 2,

2,6- bis(trjfluoroneth h sulfonic acid

ot um 38inq thecpTaescre gReslibse i Brample T Sigp 2! (&
trifluoromethylphenyl)-methanesulfonic acid sodium salt (22.2 g, 84 mmol) afforded
(2-trifluoromethylphenyl)-methanesulfonic acid (20.3 g, ~100%), a pale yellow solid.
(G9381-183)

Step 3: Preparation of (2-Trifluoromethylphenyl)-methanesulfonyl chloride

Using the procedure described in Example 1, Step 3, (2-
trifluoromethylphenyl)-methanesulfonic acid (20.3 g, 84 mmol) afforded (2-
trifluoromethylphenyl)-methanesulfonyl chioride (19.6 g, 90%) as a white solid after
crystallization from petroleum ether. 'HNMR (400 MHz, CDCl;) 6 5.15 (s, 2 H), 7.60
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af f orded
2,6-bis(trifluoronethyl phenyl)-net hanesul fonic acid
W@ 2003481343 10099, an 24 WD 2005/ 082843 PCT/ US20081/09562¢405624
orange solid, which was used w thout further
purification. 1HNVR (400 MHz, DMSO d6) 6 4.25 (s, 2
, 7.64 (t, J=8.5 Hz, 1 H), 796(d J=7.8 Hz, 2 H).
(L27132-21) Ste

2.6 JB7 &1 D GBreURG R AV £ AB(HArES:R RoRgIFz, 2 H). (Ge38t-

chiga ?I de 5 Using the procedure described in Exanple
1, Step 3, 2,6-

bi s(trifluoronethyl phenyl)-net hanesul fonic acid (0.14
g, 0.44 mmol) afforded 99 gxamMeLECY ude product which

5 PSR AT O N S BENS TR RN S EN LY RETHANERU PNV °BhiLoRIDE
2,6-bis(trifl uor orret hyl phenyl ) met hanesul f onyl
chl oride (33 /%n whi t e powder. 1HNVR (400
Ve Sdoveizyd a8 Oé@*? zylpxysphenylznetnanesplignig agd 1 1
10 7. 97Sc(dihm%crl§teo(4'1’2§r) wasHiddef ke 4 s8emixtirEAVPldanByloxy-2-
PREPARATI ON OF (2-T

RW%MERM@”W@‘MNMWWGHW@E (59 ggyppg,water (150
10 Prrﬁq_aﬂ'ﬁé hfddurfwas warmed to reflux for overm ht. As the mixture cooled to 0 °C,
rifl uaronet hylcgh%é{[ é net h su foni aC| sodi u q
saﬂ yas ggififigd PrENSHGc &R 'oﬂéycﬁi @8‘9"[5‘?‘?( yas pgrgqyme
1, (s8metrémbink® irOtHBfahMéadbaQ}Zéf J. THY @mltd@ec( &"éaﬁic pﬂaée‘ls wark Jdried
afforded(2tr|fluororreth @ ?/ia nesch P db
ac¥e" Mos@-urhhe fiitratg was Qorﬁ’ye” 6‘&/’51’” KR '8 PHTI4G! Wﬁﬁr%ate y
ngss%tﬁléﬂsgo gRé @zuéﬁyldwmh@ﬁynymeth%aeaulﬁoﬁ@mcm (@E8 ehg, 8%). 'H NMR

Step 2; P t
15 { o400 Mo BIMSIERY PRI (et AL AR P ) 6864k =7 ¢ R H) 6.98
thqa W@GSQIHWH??SIQTG e 8B MzEx #My 7 32 (&, JStLBPHZ, 1 HR7.38 (t, J=7.33

g; t1 uor onet hy EO,%%Z] 31 Fgﬁ%f@gju%é?pfzcz i:'_lﬁl d sodi um

(2 fluoronethylphenyl) met hanesul fonic acid (20.3
0,
Pr %tﬁarzgfg?'%?%pn o?(QISenzy oxy- plhler(1jyl) m&a%%%&%l%ﬁ??ch? n%g 3
20 Eﬁ Tri fﬁétmammyh pmwl (o= traathanephdrfypméthwsommbacld (138
ing the procedure n
some! A SR SRS SmeRyiS (A ons NS OB e L E R Aval! Enioride
3]§|§ gV aks a%f%@ E@W (Bre reaction mlx'%ure was stlr]red fo:'j 3 h from -=78°C to
trl uoronet hen syl f.onyl oride
o O%Go0heTSag A REr S ybs otk THEr e o thSate s Bghed wit
Peice@atEnNant Meptand HWHRIredAO giviiz2- b@ﬁ@l&)j ghebylmetteanedulfonyl
25 ), chlorlde0(1 14 mg, 77%). '"H NMR (400 MHz, CHLOROFORM-D): & ppm 5.06 (s, 2 H)
5.15 (s, 2 H) 7.04 (m, 2 H) 7.42 (m, 7 H).

EXAMPLE 8
PREPARATION OF (2,3-DICHLOROPHENYL)-METHANESULFONYL CHLORIDE
30
Step 1: Preparation of (2,3-Dichiorophenyl)-methanesulfonic acid sodium salt
To a suspension of 2,3-dichlorobenzyl! chloride (0.68 mL, 5.0 mmole) in 20
mL water was added sodium sulfite (630 mg, 5.0 mmole) and the mixture was heated
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25 WO 2005/ 082843 PCT/ US2005/ 005624 (t, J=7.6 Hz, 1
H, 7.66 (t, J=7.4 Hz, 1 H, 7.80 (dd, J= 7.5 & 2.8

woi200588383 ( (0381- 184) EXAVMPLE 7 5 PREPARATI QMCTDES2005/005624

10

15

20

25

30

(2- BENZYLOXY- PHENYL) - METHANESULFONYL CHLORI DE Step 1:
Preparati on of (2-Benzyl oxy-phenyl)-nethanesul fonic
aci d Sodi umsulfite (4.2 g) was added to a stirred
m xture of 1-benzyl oxy-2- brononethyl - benzene 8’2
e rotary

t &0 Fellgyyeraiahb nT ihisReEATIEIXIUSe V%?ﬁ)evéﬁ’ﬂia%ﬂteéha‘(si'wy of

me)/apJ'Qf%r Bhef HHE@uUNES v@@!dﬁ‘\"—‘fb Iﬂe fh%@obl?@rd‘ 84t T2 BHicHdrophenyl)-
the m xture cool e aC|d|f|edb

Derethanashiiens asd B9 ot sobb i NUIR GOB M5 CBISOER 6 ppm 3.97 (s

perdor s, Jiﬁsmﬁzrenwa@qml pHyhe aqueous |ayer). The
conbi ned organi ¢ phases were dried over MgSO4. The
filtrate was concentrated in vacuo. The product was

t rgtd Q@@Sar@ion Sﬁ(b D%hfé?dphbﬁyl?m‘éthanesulfomc acud

(2- benl__%l oxy- %/Rf met hanesul foni c acid m(zj

89% RIRAI %at (Rpdichigerhens)-meg %%P@O'B%a‘('g 5.8 mrpole)
S %ﬁgﬁ%eﬂ)m 60 &L MEOHKNE- dilrebitat 53 °EHorf. Ktfar, théh cooled to =10
J%8. 08 , 1L H 7.14 f(t' J=7. 83 , % 7.32 R .
J=8. &l igas weshubbledn fof ’sev\jagayl_sggon%ﬁn i%esy!ﬂgg%g suspension
J WhsQ¥irEd at ]—1b|)°C?or512h&Lﬂ‘, T%e?mﬁlﬁré‘ﬁas ﬂte'rﬂd thﬁil@h @slite® and

Prepar ati on of Benzyl oxy- pl en%/ﬁd;WI ane ul fon

mvepq;ratedz 1l h‘Fé??UéWdF%'\d U Was rmra mL dry acetor¥e and filtered.

( Zﬁkqmiéfé Q%Y ePASIIted toBikE %W%%W G6mi-SoliaC ITthis( bR wa@gr)turated with
I\I-dlrrethlforrramde %‘Was cool e
arﬂ@ rakalwh%rmeaﬁp%remt ?fB't'ﬁ%?O'Wa‘g igEed NOWP edT’HE‘ fexane to
r %fetgoznmgkzmemeﬁ/u)rnfe@wbrfe@ulf&\maéd OIR NVEG400 MHXCDMSO-
The reaction m x WE‘? filtration. The
{ 1) SRR 48 (A Hb ol He7 PEba b 2454 2t ane, and
dL:ed go gi ve (2-benzyl oxy-phenyl) - net hanesul fonyl 25
114 779 1H N

E@_mo” 5 gapr[g)tlon pr?nP hb)éopd'wg%%qjhangls@g)n%chlozldg) 7 04
(m 2 k) 3ldiddorophent|)hhethimedMifdic SciBRRE0ARAT1 Ohirkbie) was

Szduq%o@'s&'.ﬁnt?ﬁé'ﬁd“ﬁ BT VL e T

aqbl(bm?é@ddytﬂﬁaé/ﬁbﬁloﬂ'db @.4UBDEBIS ol &) 'Iﬂw.e?redd:ttbhhﬁlmbeéwzsl bllowed
chl ori de ? nng wa
adf¥@rsde %mf?rfif%téfe(‘é@b hﬂzm%e%)amhea)ﬂ %\fﬁg “ﬁrﬂﬁgh Celite®,

M rifsihgehaVas|ite® aite @n additional 15 mL dry THF. The filtrate was evaporated to a
volume of ca. 5 mL and then 5 mL water was added in small portions, cooling the
vessel in a water bath. The mixture was extracted with 2 x 25 mL EtOAc and the
combined organics were washed with saturated sodium bicarbonate, brine, and dried
(MgSQ,). Filtration and evaporation gives the crude product as a yellow oil.
Chromatography on silica gel using a gradient of 5% EtOAc/Hexane to 30%
EtOAc/Hexane gives 142 mg (2,3-dichlorophenyl)-methanesulfonyl chloride as a
white solid. 1H NMR (400 MHz, CHLOROFORM-D) & ppm 5.09 (s, 2 H) 7.25 (t,
J=7.96 Hz, 1 H) 7.45 (m, 1 H) 7.53 (dd, J=8.08, 1.52 Hz, 1 H)

27



26 WD 2005/ 082843 PCT/ US2005/ 005624 to refl ux
overnight. The reaction m xture was evapor at ed

we@xtvanssiyely on the rotary evaporator and drPeruszudg005624

10

15

20

25

30

vacuumto give the sodiumsalt of
(2, 3-dichl orophenyl)- nethanesulfonic acid as a white
solid. 1 HNW (400 Mz, DMSO-D6) b ppm 3.97 (s, 2 H)

7.28 (t, J=7.83 Hz, 1H) 7}%%\11\1} H 5 Step 2:
Preparation of (2,3-Dichlo 'ﬂ;ﬁ% met hanesul foni c

aci °PRERABATIQNMOFARIFARMYL-PHENYL)-METHANESULFONYL CHLORIDE
(2, 3-di chl orophenyl ) - net hanesul fonic acid (5.0 mmol e)

was suspended in 50 mL MeCH and stirred at 50 C for 1
haiep 1t Reepacatioh efi2 BromadMeth@-bddchldghygdanas bubbl ed in

10 v 3 E R SROBBRERTE o) Tl MRl 0P e i sy BleaL
f i(1Mdp bexarte; 66 ghl., G8Immelf apd medeam-pcnn;]lallgmjwaél' Btérred at the same
B 53 VARSI W S B B 59 e i
glaneacbﬂlt'y:ean Bmirethe-laysrs dereTéaparated aod Mmcmleousﬂagérenbs extracted

008 4 P Lo ER e D05 R, . W e

Zi”Sd @N@WQS@p Aethgvaponated Em;esldlafdank et (24 gl FheNinRerial was

2 7.27
(@Q%%Iyqﬁ“ﬁg %?itgg%vlthogggstﬁ gnﬁ |053,r l(:)par o ogt .
(2,3-Dichlor ophenyl ) - met hanesul fonyl chloride
: m, 1.0
N e e S S T
OC A ding tjﬂﬁlpd‘io@ldolfs deisciii indxamgibet S2€p 1,2-bavwesneilyyl-

j . ti . .
mardaasee 38 of 7ot hdfiorach BBk o e RheSoue oci
gGodiumsaitd 140, 8A%N, dn off whitedsalitr LAGR34CER)i te(r),
rinsing the Celite(r) with an additional 15 nlL dry

THF. The filtrate was evaporated to a volune of ca. 5
miStemd Rreparatiomof (Reffcamyvetengiidethanessifomid agdr t i ons,

coolin t

Co0L! Mo 588l BT |, B8, 2 ST KR

OWWQ%UUM%aMSMdmwaﬂ 161.400u6.30 evnalpdifarded (2-formyl-phenyl)-

bi . B [ n and

oA Bidhic 24 D0 A0, E Bty 2o, 2T T 8T

Chr ormat ogr aphy on SI lica gel using a gradi ent of 5%

E 0,

(S TEpaSp e P RIS RN R,

vm| te $singdhe prqqemwa d(eacmaem Exaxhplaflostm p-fdrmypphenyl)-

5 m 1
n%?hén%s Iﬁ: o 33%?& g(rﬁgl 2'*5(29 rﬁgnon%‘?fﬁf&u @-t6hmylpAZni)"
methanesulfonyl chloride (367 mg, 80%). 'HNMR (400 MHz, CDCl3) 5 10.15 (s, 1
H), 7.92 (dd, 1 H), 7.74-7.61 (m, 3 H), 5.67 (s, 2 H). (L27234-74)

EXAMPLE 10
PREPARATION OF (3,4-DICHLOROPHENYL)-METHANESULFONYL CHLORIDE

The title compound can be prepared by one of ordinary skill in the art with
proper modification of the procedure of Example 8 such as replacing 2,3-
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27 WO 2005/ 082843 PCT/ US2005/ 005624 EXAMPLE 9
PREPARATI ON OF ( 2- FORMYL- PHENYL) - METHANESUL FONYL

WERkoSBEBES Step 1: Preparation of PCT/US2005/005624

10

2- Bronmonet hyl - benzal dehyde 5 To a-brono-o-tolunitrile
(10 g, 51 mmol) in DCM at OC was added DIBAL-H (1 M

i n hexane, 55 nL, 55 mml) and the reaction m'xture

was stirred at the sa temperature for 3.5h bef
pSitiaRgbenaylehiprigg withi %ﬁd&hb&heazré%ﬂqsﬂe a%'tee?ta%'f‘s mﬁt?f&' of
f &tep @n addi tional 15 mn, the layers were separated

and the aqueous |ayer was extracted with DCM and the
conmbi ned organic |ayers were washed wi th NaHCO3 and

wat er, TJaQs@I gmnaéij iAeE amcmeemawmbsdhér@ewaab@r a
dar k I| The materla

; medicateng méy bp mva?dteﬁa aePects ?’rf‘é?b‘%ﬂm?'?‘ﬁ egﬁ%ﬁveréhoe ﬁ}"é that
PregBRERdriges affi/of Rroﬁﬁlbaﬁﬁrrsﬁﬁw% had® Ao’ Hebating ‘ﬁroﬁﬁthé spirit of

sodi um sal t rocedure described in Exa
S isiinion. STRrelAthm 4 plendss Hi e APPRDURH (iamaeeayer Bl G
m?éqhwﬁfeh@&éi%ﬂo&@aé Al wiﬂhuemd émnr%hb %B@ﬁlbfftﬁ@hrﬁ/ea%rd This

sodiumsalt (1.

( La@pﬁc@@gngalr@i gnborgy bq:qeébgﬁ,lég 8|:pvbsponal }\pphca{lon Ser. No. 60/547,600

( Fndao2/PH/b4 Wﬂﬂﬁ/ls)|ndﬁ?§$r§féﬁ$y|réféfér@e&1@reﬁh lplﬁtsrtgwt’félff It is intended
rocedure descri bed

(A0l o DRGNS, 20Bal0 i BBG aTTFISH PLDlsalions neiusnesbacks.
( IméflioBed fr R} pakaHt Hoadrh &t dedhetebyfindompdratedeyreierence in their
nethanesulfonlc acid (418 ng, 33%, a pale yellow
sAMIEEY (L27234-73) Step 4: Preparation of
(2- For nyl - phenyl ) - net hanesul fonyl chl oride Using the
procedure described in Exanple 1, Step 3,

(2-fornyl -phenyl)- 25 net hanesul fonic acid (418 ng,
2.09 mol ) afforded (2-fornyl-phenyl)- nethanesul fonyl
chloride (367 ng, 80% . 1HNMR (400 MHz, CDC13) 5 10.15
(s, 1 H, 7.92 (dd, 1 H, 7.74-7.61 (m 3 H), 5.67
(s, 2 H. (L27234-74) EXAMPLE 10 30 PREPARATI ON OF

(3, 4- DI CHLOROPHENYL) - METHANESULFONYL CHLORI DE The
title conpound can be prepared by one of ordinary
skill in the art with proper nodification of the
procedure of Exanple 8 such as replacing 2,3 28 WO
2005/ 082843 PCT/ US2005/ 005624

29



di chl orobenzyl chloride wth 3, 4-dichl orobenzyl

chloride as the starting nmaterial of Step 1. Those
wa@kioslogas43 n the art will recognize that vari ouBCT/IS2VgE®05624
. .and/ or 5.nodi fications may be nmade to aspects or

enbodi nents of this invention and that such changes

and/ or nodifications may be nade w thout departing

fromthe spirit of this invention. Therefore, it is

i WHAZdS GUMMEDHS: appended cl ai ms cover all such

equi val ent variations as will fall within the spirit

and scope of this invention. This application clains

prli- or i tAyProeeRstfpE Prepanings? cEnpRUNgi BRAIMUABHI i cati on Ser.

No. 60/547,600 10 filed 2/ 25/40,%hi ch is incorporated

by reference herein inits entlrety It is intended

that each of the patents, applications, and printed

PYdr&at i ons, including books, nentioned in this

pat ent docunent be hereby |ncorporated by reference in

thei r Asnigiangt §r. hetgropryl aptisnalig substitpter) RSP0 5y 0WSE2 gubstituents

\A@@Ec{e% %ﬁ\' er:epdr&p lconés@rﬁ%Qﬁsﬁal{)((%n pCﬁQQVéIWJ 5!33-07 cycloalkyl,

onpound of Fornul a wher el n

arrgﬁter@wcw@tkélr &amyl. cyanrg. i@ A, &J&ta"tqwe%ryha&ky@ﬁé %rCs haloalkyl,

2 3
haﬁ Hémgllow ng% cﬁ%@é}ﬁ% r@g\ydghgaéﬁi@*p NRMRE NRWWDR?, aryl,

héﬂéﬁ’@lc @ﬂe&ﬁrYJﬁnd "ﬁéﬁ"%’vmxbyano nitro, OH Cl-C6

al koxy,R greyLél M| , CLl-C6 hal oaI kyI Cl-C3

per hal IkyI ‘hal oal kox per hal oal koxy,

NR1R2, Fﬁl r@d&@areapwh 'ndﬁP%‘ﬂd@ﬁ% Sﬂ@?té?' 6%”}4“%9&9“9 consisting of H,

het et oAk |a96303-d3 dyelo&tkyICBr R1 kivd RMWgether withthd R a86if to which they
each 1n ependent|ly selected fromthe group consisting

ofargjattacheddermup Ry pr Gnigeelered helpEeqya®kyl ; or Rl and R2

t oget hgge Y! tsEIeH%@ h‘oﬁ‘tt B tg@odﬁ“'c@ﬁ‘sﬁ,tlh@yof 3 ecatiagk@dand Cs-C;
forma 5- nbered heterocycle; R3 is selected

f ryiealkg; @'r“bup conS| sting of H Cl1-C8 al kyl and C3-C7
cycl oalklhaigyedl: X i s hal ogen; conprising:

comprising:
(a) reacting a compound of Formula Il
Ar-R-L
Il
wherein L is a leaving group, with a Group | or Il metal sulfite salt optionally in the
presence of a phase transfer catalyst to form a sulfonic acid salt compound of
Formula lIl:
(Ar-R-SO3 )M
1]
wherein M is a Group | or Il metal ion;
wherein q is 1 where M is Group | metal ion, and q is 2 where M is a Group ||
metal ion;
(b) reacting said compound of Formula Ill with a protic acid to form a

sulfonic acid compound of Formula IV:
Ar-R-SO3H
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(a) reacting a conmpound of Formula Il: Ar-RL 11

wherein L is a leaving group, with a Goup | or Il
woredoalossud fite salt optionally in the presenceECDUSH05/005624

phase transfer catalyst to forma sulfonic acid salt

conpound of Fornmula Il1l: (Ar-R-S03")gM I1l wherein

Mis a Goup | or Il netal ion; wherein qis 1 where M

is Goup | netal ion, and q is 2 where Mis a Goup ||

nmetal ion; (b) reacting said danound of Forrmula |11

Wgdng @ protic acid to forma sulfonic acid conpound

of Fornula IV: Ar-R-SG3H 30 WD 2005/ 082843

PCT/ US4005/ Geaeing said, compgunt pf FeHBYIANY Wi @ Ealeg8R fybstitution

Ofre R Rrrh YaidohpduRd@bpEgtusibst i tution reagent to
form said conpound of Formula |I. 2. A process

according to claim1l wherein said reacting of step (a)

i 9 car rA ﬁr@c@:&g accoRlind® dMIRSEWREre said RI3RERy bff A8 {#is carried out
cataly 3 process accor di ng toclaiml1 or claim?2

wh s meﬁr@.ﬁ of Q)OhP%F’rV?fé?ferc"@F?d\ﬁ ses isolating said

conpound of Formula Ill by precipitating said corrpound

of Formula Ill1 and optionally filtering the

prieci pif aﬁoeesmaccmj%foeegmh&e FEIMG Wherenyst %ﬂqé‘?i ther GBmprises
C||§ilé’fﬁmg]said306’mm6%fm=oﬁﬁwd 1N 8aprédidtabing Sélel@om(o@hnd! 8f Formula Il
carried out .in ol vent COéf?rl sing water. 5.

pr%‘é*é’s? donglly Srefingghe GO aCRINS e n sai d

precipitating is facilitated by: (1) treating the
reaction mxture of ste

a _water-so
kol |V piogESs Shoring fo Fry Ot A S 1 e ol Gerging of step
sybpisaatriedlduyind Ssvent eomblidingvabef. to the reaction

5. A process according to claim 4 wherein said precipitating is facilitated by:

(1) treating the reaction mixture of step (a) with a water-soluble metal halide
salt; or

(2) adding solvent that is not substantially miscible with water to the reaction
mixture of step (a); or

both (1) and (2).

6. A process according to claim 5 wherein said water-soluble metal halide salt

comprises NaCl.

7. A process according to claim 5 or claim 6 wherein said solvent that is not
substantially miscible with water comprises ethyl acetate.

8. A process according to any one of claims 1 to 7 wherein said protic acid of
step (b) is selected from the group consisting of HCI, HBr, H;PO,4, HNO3, HCIO,, and

H,SO,, or a combination thereof.

9. A process according to claim 8 wherein said protic acid comprises HCI.
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m xture of step (a); or both (1) and (2). 6. A process

according to claim5 wherein said water-sol ubl e netal
whadosdesgal t  conprises NaCl . 7. A process accCPCTURZ)OS/@05624

claim5 or claim6 wherein said solvent that is not

substantially mscible with water conprises ethyl

acetate. 8. A process according to any one of clains 1

to 7 wherein said protic acid of step (b) is selected

fromthe group consisting of HCl, HBr, H3PO4, HNGC3,

HI0OA, mpbced® §Ebrdifg td claPirdi vddreiansaidproBie facid9comprises gaseous

process according to claim8 wherein said protic acid

céifdri ses HOI. 31 WD 2005/ 082843 PCT/ US2005/ 005624

10. A process according to claim9 wherein said protic

acid conprises gaseous HCl. 11. A process accordin )

t d1any AoREce$s afeardigg 1o @gy f@evﬂ%éﬂ%ﬁng S1a 40 mbigesin ﬁa'dgfreactmg of

Sise (@F)s dafrictPdut irP4l s@nticBnriSiRg ¥R AlcoROIMPr i Sing an.

al cohol . 12. A process according to claim 11 wherein

sai d al cohol conprises nethanol. 13. A process

aceor diAgrobessPdttofdity tofcidihaitiheleih @ailizalodher &niprisas thethanol.

step (b) further conprises isolating said conpound of

Formula 1V by precipitating said conpound of Fornmula

| M3, anch pidkésy@cbidirlg tot=hyiond of BRINE St 12 WBerein said step (b) further
precipitate. 14. A proce%? ?ﬁc%g‘g%ﬁ/g to arh)( one af ;
cICRMPE'Ses 1sg'ating GpiE cMROLRd A" Rl by, RIFEHAALRY Bd compound o
I A0k 1V Sarkbdtiohaly fﬂtéﬁﬁ%trﬁ&egﬂm‘tgﬂpréaﬁwété.tl ng of

SOCl 21 POCI 3, CCl4/triphenyl phosphi ne, oxalyl

chloride and oxalyl brom de. 15. A process according

t a4cl aiAnpidtesk eicebraingaiodamabagan Gailst 1 toltisowheioesil halogen
conprises oxalyl chloride. 16. A process accordi ng E? |
arfyOBEIoy reaeEnhe'S 15¢/8°16% GiRBr Kien 96UIPy PRYEHIN T oPOCT POCL,
StE®, ArphehyBpHodphing toxall chibridddndds @8 brenigd. an acyl

transfer catalyst. 17. A process according to claim16
wherein said acyl transfer catal yst conprises a

temst i ary Fﬁf&é’@acé@din& he Qainces whefeit saidraldgenhabetitation reagent
said ac transfer catalyst conprises N N

diSRBIPRS OFaba Igede-

16. A process according to any one of claims 1 to 15 wherein said reacting of
step (c) is carried out in the presence of an acyl transfer catalyst.

17. A process according to claim 16 wherein said acyl transfer catalyst comprises

a tertiary amide.

18. The process of claim 16 wherein said acyl transfer catalyst comprises N,N-

dimethyiformamide.

19. A process according to any one of claims 1 to 18 wherein Ar is phenyl
optionally substituted by one or more substituents independently selected from the
group consisting of halogen, C,-Cs alkyl, C5-C; cycloalkyl, heterocycloalkyl, formyl,
cyano, nitro, OH, C4-Cs alkoxy, arylalkyloxy, C;-Cs haloalkyl, C,-C3 perhaloalkyl, C;-
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19. A process according to any one of clains 1 to 18

wherein Ar is phenyl optionally substituted by one or
wWoeoos/0828hst i t uent s | ndependently sel ected fronmP¢hes2005/005624

group consi sting of hal ogen, Cl1-C6 al kyl, C3-C7

cycl oal kyl, heterocycl oal kyl, formyl, cyano, nitro,

OH, C1-C6 al koxy, aryl al kyl oxy, Cl1-C6 hal oal kyl, Cl1-C3

per hal oal kyl , C, - 32 WO 2005/082843 PCT/ USZOOS/ 005624
Ol - Crpewaloghon Na Lol CREL Y RRfasprasteroanl, and

afgterogyibkpxy, heteroaryl, and heteroaryl oxy. 20. A
process according to claim19 wherein Ar is phenyl
substituted by one or nore substituents selected from

the grou rdé@§‘§ laéédrdﬂﬂg e chRmh qgaﬁher&ﬂ; -A#Gs phlsinyl subdtitid by one or

per hal oal ky and ar | al k . A pro es
ad%ﬁoﬁuﬁ@t'twtaﬁyieg?éé figm s’ Pf°¥%is"2>é %ﬁal alkyl, Cr-Cs

CJp-e%@g"gylf@mgd ana?arylélkﬂbﬁpess according to cI ai m 21
wherein is nmethylene. 23. A process -according to any

one of claine 1 to 22 wherein L is selected from the

graqup Q@Ft‘@béé§ a@orfindalpgene obEIGRISBto L5WREER, R @D;-C, alkylene.
0S02-aryl' wherein aryl' is a phenyl group optionally

substituted with 1, 2 or 3 substituents independently

sehect edpiokess éd&eromrgommmrmlmérag ROk réthfdaneal kyl and
hal ogen. 24. A process according to claim23 wherein L

is . 25. A process according to any one of clains 1
t @324 VhprRkss %dosduhgaﬂo hiynorey ofctaimisonto 2Bwhérelll DGEsEected from

the oionp ol e€haleges G1Sr. OBQAT s SR SPanhwhegein ant
phery phéryt gl d)ptloﬁulh,ﬁhuﬁslﬂtlﬁéfﬂ sthone2 or 3nsubstituents independently
substituent sel ected from Ehg: %& 'cé)ﬂ nS| sting of

heRels5ise Q3L (NSESTRNR G9SIStDG 5C KL ALY ANAAOSH oy my |
aryl aI kyl oxy NRlR 2 and NR COR3; R is nethylene or

et hyl ene; ar e eag [ nde en%int ly, Hor
21} ngcess ?@OT ng{o i@ 31 isd; Lis
haI ogen; said netal sulfite sal t of step (a) is
Na2SO3; . . . . . .
25. A process according to any one of claims 1 to 24 wherein M is Na™ ion or K

ion.
26. A process according to any one of claims 1 to 25 wherein X is CI.

27. A process according to claim 1 wherein:

Ar is phenyl optionally substituted by one or more substituent selected from
the group consisting of halogen, C;-Cg alkyl, C4-C; perhaloalkyl, formyl, arylalkyloxy,
NR'R? and NR'COR?;

R is methylene or ethylene;

R' and R? are each, independently, H or C,-Cs alkyl;

R®is H or C,-Cg alkyl;

Xis Cl;

L is halogen;

said metal sulfite salt of step (a) is Na,SOj3;
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33 WD 2005/ 082843 PCT/ US2005/ 005624 sai d phase
transfer catalyst of step (a) is present; said

wa 2o5/0808¢3 aci d salt compound of Forrmula 111 haBCT/hig2005/005624
Formul a NaSO3-R-Ar; said step (a) further conprises
i solating said conmpound of Formula Il1l; said step (b)

further conprises isolating said conpound of Fornul a
IV; and sald hal ogen substitution r%a?%ent of step (c)
i s oxalSpid RAAse iapser sHalyl QhptspdakisREes i ng to claim 1

wher ei %ato*‘ﬁxlf@ﬁ@'l&@id%lt@famﬁ@ﬂﬁﬂJbﬁ:drmluﬁa (1 had the Formula NaSO;-R-Ar;
di chl or ophenyl ) - net hanesul f an

chlorlde
(2, 6- diSH $iSP Fhdeihe rﬁgmﬁmgﬁ?wau qiRAUNg f Formula III;

(2- et E‘éidoéléﬁlyd))furfﬁfr B@rﬂﬁﬁé&sﬁ&ﬂéﬁi Csfﬁlcpédrﬁiﬁ)und of Formula IV; and
(2, 6-difl uorophen

h hl
2-f 1 uorsgidsh a(loa Neg a@tav&e%ﬁg%ﬁiﬁﬁey %é% ﬁém&bwleﬁw
chlorlde

2,6-Bis(trifluoronet h phenyl ) - met hanesul f on .
cra%r i feProcess aaeprdingy w%ﬂ{swm corap JI°(’BH'9I' Is (3,4-
c hishdreghent Bnbanznésgwwp&ﬂmde) 2, enam@tﬁsaphéﬁy@méthanesulfonyl

chl orj de di chl or en
I Bread Bethy pbem g BN P RBORINA2 T BRYaeheny)-
i hhéthbrg&\x’{quaﬂyl pmo@cg]@ Qermr@sqmﬂ@bre@etrglpaeuylpﬁetr@‘ne%hmmgts
t ) [ el the co an
X chesidect BRI omenIaAL L TathaneeH Py Cgidice (2-
hQﬁﬁJdﬂ&ﬁétﬁthéHyl)Rné’thE@é’@MdrﬁW cﬁrbnE@r(mbazwoxy\prienyl)-\ \
/ Cl - CH2- $,0 ? o = 9
q- methpﬂe&ﬁulfordl chlprlc\lq (? 3-dic lorophenyl) methanesul onyl chloride, or (2-

formylphenyl)-methanesulfony! chloride.

29. A process according to any one of claims 1 to 18 wherein the compound of
Formula I, Ar, R and X are selected in accordance with the table hereinbelow:

Ar R X Compound of Formula |

5| ot | o \ <
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{CH2{ 0O 34 WO 2005/082843 PCT/ US2005/ 005624 F F F

--F --CH2-- --Cl OFF S 0s% FFFF F-CH2-- +C
WE2005/081840O F F ~S\ FF FF C O F - -CH2-- PeTUSI005/B05624
F o~o0//-- - -CH2-~- 1-¢l O- O s O ci ci CA Cd -
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WD 2005/ 082843 PCT/ US2005/ 005624 - -CH2- - - -Cl \s

~0 ci C ci - - -CH-~ +C1 C O o~ C- 30. A process
wo e0ospsspari ng a compound of Formula 1V: Ar- R BOBHS2003/005624

wherein: Ar is aryl or heteroaryl optionally

substituted by one or nore substituents selected from

the group consisting of hal ogen, Cl1-C6 al kyl, C3-C7

ycloalkyl . heterpcycloalkyl fornyl cyano, nitro,

OH, C1-C6_ al koxy, prylal kyl oxy, Cl1-C6|hal oal kyl,
C1- C3 pephal oal kyl | Cl-C6 hal oal koxy, |Cl1- C3

(

per hal oa , NRIR2, NR R3, aryl, |aryloxy,

het er oar and het ogny.gc? Y; %—i@ Cl- C6 al kyl enyl
R1L an 7 e\ each| i ndependent |y sel e¢ted fromthe
d ng of H Cl1-C6 al kyl and C3- C7
tycl oal k R1 and R2 together with the

vhi ch they are atfached fofma 5- or
et erocycl e; and Is selegted tromt

f
d
q
!
f
conS|st|ng of H, ClL-C6 al kylj and C3-Cj
sai d pcrcess conpr | si ng: a) reacting i
c 2| II 4R-L I | 3
F ebﬂl_E L i sdad eayi
F fhitfe s&lt optli
[ s 2! transfer cat al yst
sul fonic acid salt]|conpoundjof

30. A process for preparing a compound of Formula IV:
Ar-R-SO3;H
v
wherein:

Ar is aryl or heteroaryl optionally substituted by one or more substituents
selected from the group consisting of halogen, C4-Cs alkyl, Cs-C; cycloalkyl,
heterocycloalkyl, formyl, cyano, nitro, OH, C,-Cg alkoxy, arylalkyloxy, C4-Cs haloalkyl,
C4-Cs perhaloalkyl, C;-Cg haloalkoxy, C,-Cs perhaloalkoxy, NR'R?, NR'COR?, aryl,
aryloxy, heteroaryl, and heteroaryloxy;

R is C4-Cs alkylenyl;

R' and R? are each independently selected from the group consisting of H,
C;-Cs alkyl and C;3-C; cycloalkyl; or R" and R? together with the N atom to which they
are attached form a 5- or 6- membered heterocycle; and

R® is selected from the group consisting of H, C;-C¢ alkyl and C;-C;
cycloalkyl,
said process comprising:

a) reacting in a solvent a compound of Formula II:

Ar-R-L
Il
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Formula I11: (Ar-R-SC3")gM I1l wherein Mis a Goup

| or Il metal ion; wherein gis 1 where Mis Goup |
woredoalosisen, and g is 2 where Mis a Goup || Per/ak2005/005624
ion; and b) reacting said conmpound of Forrmula Il wth

a protic acid to formsaid conpound of Fornula IV.
31. A process for prepari ng a corrpound of Formula I11:
(Ar R-S031)gM |11 wherein | or Il netal
i hereinds & aqleiagms ARPiER: witty 3 @r@wbbsr I "F\%?'affu'fit% iFalt Qptonally in the

i Sprgsé’H'ESV& Mphasé tfaneieP datalyBettalfoin® s séfonics adidysaltoEompound of
het er oarﬁ optionally substituted by one or nore
nt

i ndependently selected fromthe group
conS| sting of hal ogen, Cl{f6raddsyhm C3-C7 cycloal kyl,
het erocycl oal kyl , fornyl, cyano nitro, OH Cl-C8
al koxy, aryl al kyI oxy, Cl- C6 hHI oal kyl, Ci1-C3

peyaéiAM levd Gr&bl%um@é@ﬂbﬂmxy, Cl- G3 per hal oal koxy,
NR1IR2, NRLCOR3 het eroaryl, _an

) |l o
het er oRATGIRYE IS & e BSRIRY sk fon. @20 Gris 25ghess M is a Group I

eah&al ibhdeendent |y sel ected fromthe gr oup COI’]SI stl ng
of H C1-C6 al kyl and C3-C7 cy Ioalk
t oget hd? wi ARG SRIDESTRLEH &ﬁmt‘ﬁeﬁ)/ ity 3 pé‘ittca%%l? form said

f QjoMpduRd oPForfulaeTber ed heterocycle; and R3 is
sel ected fromthe group consisting of H Cl-C6 al kyl

and C3-C7 «cycloal kyl; said process conprising:
regcti nyp @cé%ﬂugegaﬂﬁ E@brﬂbb@wddf ForAGaRiL | 1 37 WO

2005/ 082843 PCT/ 005/ 005? ééﬁ?ecé/ﬁl nLis aleaving

group, with a Goup | or I[fite salt

optionally in the I
wherein M is'a Group | or |l metal ion, where q is 1 where M is Group | metal ion, and
g is 2 where M is a Group |l metal ion;

Ar is aryl or heteroaryl optionally substituted by one or more substituent
independently selected from the group consisting of halogen, C;-Cg alkyl, Cs-C;
cycloalkyl, heterocycloalkyl, formyl, cyano, nitro, OH, C4-C¢ alkoxy, arylalkyloxy, Cs-
Cs haloalkyl, C,-C; perhaloalkyl, C;-Cs haloalkoxy, C;-C; perhaloalkoxy, NR'R?,
NR'COR?, aryl, aryloxy, heteroaryl, and heteroaryloxy;

R is C4-Cg alkylenyl;

R’ and R? are each, independently selected from the group consisting of H,
C4-Cs alkyl and C3-C; cycloalkyl; or R' and R? together with the N atom to which they
are attached form a 5- or 6- membered heterocycle; and

R® is selected from the group consisting of H, C-Cs alkyl and C;-C;
cycloalkyl;
said process comprising:

reacting a compound of Formula Il

Ar-R-L
I
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presence of a phase transfer catalyst to forma
reaction m xture containing said conpound of Fornul a

WO kdos/08a8d3 | sol ati ng sai d conpound of Fornul a | PET/US2005/005624
wherein said isolating is acconplished by
preci pitating said conpound of Formula Il from said
reaction m xture; wherein said precipitation is
facilitated by: (1) treating said reaction mxture

wiwhereinvaised leayingrdreumit @ RapyRik ok inpetalsulfitojsalf ggtiopally in the
SYrigdicetldtad phasd HansrePehRlst @ kormThSrebBidh Winklre\sdr@dining said
to said reaction mxture; or both (1) and (2). 38
compound of Formula Ill; and
isolating said compound of Formula lIf;
wherein said isolating is accomplished by precipitating said compound of
Formula Ill from said reaction mixture;
wherein said precipitation is facilitated by:
(1) treating said reaction mixture with a water-soluble metal halide salt; or
(2) adding solvent that is not substantially miscible with water to said reaction
mixture; or

both (1) and (2).
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