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40 February 26, 1998, respectively, refer to arylsul fonyl hydroxam c
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The present inventors have now discovered a convenient process for preparing (4-
fluorophenoxy-phenyl)-sulfonyl chioride in three steps from 4-chloro-sulfony! chioride.
Summary of the invention -
25 The present invention relates to a compound of the formula

O

wherein R is H, Li, Na, K, Mg, or NH,, preferably Na, K. or Mg, most preferably Na.
Other preferred compounds of the invention include compounds of the formula

R, Q ®),,
s W Gal
0

30 wherein m is an interger from 1-3;

RO—

O=€D=O

wherein R? is fluoro, chioro, bromo, (C4-Ce)alkyl, (C-Cg)alkoxy or perfluoro(C,-Cs)alkyl,
preferably fluoro, most preferably wherein R? is in the 4-position of the phenyl ring.



O her preferred conpounds of the invention include conpounds of the formula
Ferr] 30 wherein mis an interger from1-3;

wherein R2 is fluoro, chloro, brono, (Cferr]-Cerr])alkyl,
(derr]-derr])al koxy. or perfluoro(Cferr]-CLerr])alkyl, preferably
fluoro, nost preferably wherein R2 is in th& 4-position of the phenyl ring.
- 3- 5 The present invention also relates to a process for
prepari ng a conpound of the formul a (R[err]

e Dot ThF Akt O 867 o 3 et BT e bybutd 8P1R
perfl ubro(C[ (I_S,q,rm].llaC[ err])al kyl; 10 , conprising, reacting a conpound

of the formula (Rz) _ [err] .
i . (R")
s e W@
wherein mis an interger from 1-3;

i
wherein R? is fluoro, chioro, bromo, (C4-Cglalkyl, (C4-Cg)alkoxy or perfluoro(C,-Cj)alkyl;
10 comprising, reacting a compound of the formula

R3

O=w=0

SO,
| 4
R

wherein R® is fluoro, chioro or bromo; and R* is chioro or bromo:

with a compound of the formula

OH

R,
15 wherein m is an interger from 1-3, and R? is fluoro, chloro, bromo, (C,-Cglalkyl, (C,-
Ce)alkoxy or perfiuoro(C,-Cs)alkyl;
in the presence of a base, preferably potassium t-butoxide, and a soivent, preferably
N-methylpyrrolidinor_ie, at a temperature from 0°C to about 150°C.

The present invention also relates to a process comprising, reacting said compound
20 of formula Il with a base, preferably sodium hydroxide, in a solvent, preferably ethanol, ata
temperature from about 50°C to about 100°C to form a compound of the formula

(R%,,
O
0O

]!
wherein R is H, Li, Na, K or NH,, preferably Na, K or Mg, most preferably Na;

=nNn=0



wherein Rerr] is fluoro, chloro or bromp; and R4 is chloro or brono;

Wi th a conpound of the formula . CH
[err] 15 wherein mis an interger from1-3, and R2 is fluoro,
chloro, bronmo, ((err]-Cerr])alkyl, (Cerr]- C err])al koxy or
perfluoro(Clerr]-Cerr])alkyl; : i -t he presence of a base,

preferably potassiumt-butoxide, and a solvent, preferably

N-net hyl pyrrolidinone, at a tenperature fromO[err]C to about. 150[err]C.
The present invention also relates to a process conprising, reacting said
compound 2D of forThA a0 intergefiahl-3aphse, preferably sodium hydroxide, in a
sol vent, prefer abl B igfiors) Ghioro aironto, (C,-CelalAE!-B])alkdxy bif gertuala@aiic,fikier r]1 C to

about 100[err]C ta.forma conmpound of the formula . .
forry 1OOLerrC tCreirmeht YRR HSq a6 quprockis. formipag Feacting pammosng o, K
or My, nost phefoenedl y Na; _
4- 5 mis an interger from 1-3; and R2 is
fluoro, chloro, brono, (C[err]-cl?:[er al kyl, (/S (Ef)a{r])al koxy or
perfluoro((err]-Cerr])al kyh—g 0o present i nvention al so
relates to a process conprisinglrea /g a c nd of the formul a
[err] O
Il
10 wherein m is an interger from 1-3;

Ris H, Li, Na, K or NH,, preferably Na, K, or Mg, most preferably Na; and

R? is fluoro, chioro, bromo, (C4-Cglalkyl, (C4+-Ce)alkoxy or perfluoro(C,-C,)alkyl;

with a halogenating agent, preferably thionyl chloride, in a solvent at a temperature
from about 0°C to about 80°C to form a compound of the formula

0 (R,
;1
O

o)
15 |

wherein m is an interger from 1-3;

R'is halo, preferably chloro, and R? is fiuoro, chioro, bromo, (C4-Ce)alkyl, (C,-Ce)alkoxy
or perfluoro(C,-Cs)alkyl, preferably fluoro, chloro, bromo, more preferably fluoro, most
preferably wherein R? is in the 4-position of the phenyl ring. Preferably, the aforementioned

20 reaction is performed in the presence of a catalyst, preferably dimethylformamide, and a
solvent, preferably toluene.
Detailed Description

The following reaction Schemes illustrate the preparation of the compounds of the

present invention. Unless otherwise indicated R, R', R?, R® and R* in the reaction Schemes and
25 the discussion that follow are defined as above.




10 wherein mis an interger fron11-3; Ris H Li,
Na, Kor NH err], preferably Na, K or My, nost preferably Na;, and B
R2 is fluoro, chloro, bromo, (C(ferr]-Cferr])alkyl, (C[err]-Cferr])alkoxy or

perfluoro(Clerr]-Cerr])alkyl; wi th a hal ogenati ng agent,
preferably thionyl chloride, in a solvent at-a tenperature f rom about
O[err]C to about 80[err]C to forma conpound of the formula

[err] 15 wherein mis an interger from 1-3;

.Rerr] is halo, preferably chloro, and R2 is fluoro, chloro, brono,
(Cerr]-CPerr])alkyl, (Jerr]-derr]) aS%HEME1 or
perfluoro(Cerr]-Cferr])al kyl, preferably fluoro, chloro, bronpb, nore
preferably fluoro, nost . preferably wherein Rerr] is in the
4-position of the phenyl Rng. Preferably, the aforenentioned 20 reaction
is performed in the presence of a catal yst, preferably dinmethylformam de,
and a sol vent, preferably tol uene. '
Det ai | ed Descri ption SO, The follo
illustrate the preparation of the conpounds o
Unl ess otherw se indicategd~Ny Rerr], Rerr R

VY

I'ﬁg reacti on Schenes
t he present invention.

-rrlzand Rlerr] in the

reaction Schemes and 25 di scuss+on tha 0 ne defined as above.
- 5- 5 . CHEME 1 4
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[erlj] ' _6_ 5 . SCHENE 2

Lerr] 5 SCHEME 2 CONTINUED  [err]
-
5 SCHEME 2
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-8- 5 Schene 1 refers to the preparation of conpounds of
formula I, wherein R err] is halo. Compounds of the formula |I are
useful intermedi ates that can be converted into matrix

met al | oproteinase inhibitors of fornula Xl according to the nethods of
Schene 2. Referring to Scheme?1, a conpound of the fornula I
is prepared froma conpound of the formula Il by reaction with a

hal ogenati ng agent, preferably in the presence of a solvent 10 and a
catal yst. Suitabl e hal ogenating agents include oxalyl chloride, thionyl
chloride, 6 phosphor ous oxychISSHEME 2GONHNYEROr ous pent achl ori de,
preferably thionyl chloride. Suitable cat al ysts include

di met hyl f or mani de. Suitabl e solvents include toluene, nethylene chloride or
hexane, preferably toluene. The aforesdid reaction is perforned at a
tenperature of about O[err]C bout 70[err]C, preferably ranging.
bet ween 25C and abqttt 60[ err Compounds of t formula I
wherein R is hydrdgen, sod R8si um or anmmoni um (i.e. H Li,
Na, Kor NHerr]), |preferably $odium can be prepared fromjconpounds of
the formula Il by |reaction wih a base in a solvent. One df ordinary skil
inthe art will g hat when Ris Li, hb(Rﬁ, r NBferr], the

conpound of fornulq I i ONLC uand group po¥siesses a positive
charge, and the adjlaCknt 'éﬁ1 rs<e tive gharge. 20
e

Sui t abl e bases incIudeFf hythX| le—/pot assi ydr oxi de or ammoni um
hydr oxi de, prief erably sodlﬁhlhydrOX|de Sui tabl e sol vients i ncl ude
al cohol s such as nethanol, ethanol, % i sopropanol, t-butanol or water

and m xtures thereof, preferably ethan | . The aforesaid reaction is
performed at a tenperature of about O[drr]C to about 100[err]C, preferably
rangi ng between 60C to about 80C.Y 25 The conpound of the
formula Il can be prepared byQ: aCtlé sof a conmpound of the formul a
IV with a conpound of formula Vi ﬂpresence of a base in a solvent.

Sui t abl e bases include hindered al koxi de or carbonate bases such as
pot assi um t - but oxi de, sodi@m - anyl oxide or potaSS|yn1caXbonate

preferably potassijgmt-butgxid = QqU|vaIents of
de N- net hyl - 30
W\ di gl yme, preferably

pot assi um t - but oxi de™
pyrrolidinone, dinmethyH f

N- et hyl - pyrrolidinone. The @oresaid reaction 1s perforned at a
tenperature of about OC to about 150C, preferably rangi ng between 25C
and about 130[err]C. Mst preferably the reaction is conducted at a
tenperature of about 25[err]C for about 1 hour and then the tenperature is
raised to about 130[err]C for about 12 hours. 35 Conmpounds of
the formulae IV and V are commercially avail able or can be made by

met hods well known to those of ordinary skill in the art.

Schene 2 refers to the preparation of matrix netall oproteinase inhibiting
conpounds of formula XI, wherein R err] and R err] are as defined for

correspondi ng groups Rerr] and R err] in PCT



Publ i cati ons WD 96/ 27583 and WO 98/ 07697, published March 7 1996 and
February 26, 1998, 40 respectively. Conmpounds of fornula VI can be nmade
according to PCT Publications WO 5 96/ 27583 and WD 98/ 07697,
publ i shed March 7 1996 and February 26, 1998. These publications are
herein incorporated by reference in their effirety.
Referring to Schene 2, conpounds of said fornula Xl are prepared from
conmpounds of formula | X by reaction with a chlorinating agent such as-
oxal yl chloride or thionyl chloride, Ny preferably oxalyl chloride, and
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conbi nat i ons Cﬁ'ﬁb'ﬁté icluderdimethifornamide. | Suitahie sahiems inclyde @Iqeemtmﬂuteue Qﬂmﬁe about 0

to about 22[ egdnk; ;‘réfeﬁbby toluene. ThE%%P@sEﬁ'?%%ﬁd’ﬁtlé’fﬁ%rrﬁéaratal@ﬁHerai% MAbRec 12
hours, preferably a ho raooun s of e forrrul a I X
can be prepart%ﬂ”f“rMc@ﬁfﬁ@ﬂhﬁg'ﬁﬁbwn??ﬁﬁ!ﬂpawm *Cby 20 reduction in a

Eoldar solqeent . Slujldo&bbﬁmdﬁﬁémﬁé Remagent ﬁhérleilﬁl gdes Rgbrogeh, %%.&ﬁt alﬁtx%ﬁlﬁn $rch as
ydrogen over pal]a r oV adi um on car bon_ or rogen over
pal | adi um "'P r'qdé' ﬁ?r @%ﬁ@% 'ﬁ?é?\é?%”ﬂ/ R b gRATELIA © ‘15‘{8 oHsi%im on
carbon. Suit as brmtm \ueby sedctionl withea base in 4 eélvemhymhefdﬂrom'haryrmdilhiartﬁé ,artedhhan0|
and i sopropa f

aforesaid r eggéelr%%qjl tgé tﬁhﬁ ﬁ%s L'Q%l? Y NF t%ecret\’a g‘#né og{ohﬂgé)h {8 1oy g?dr!f?:gr("f‘p

r oom t enper atfupasyesses a aosme chqm ﬁwhgﬁdjacetnboxvg@l‘ea!@m ppsesses alnkgative charge?

days. 20  Suitable bade® mmeds%d% ﬁy%x:ﬁ@rﬁa&s& | Md]rdif%@ J?eanﬁ?ﬁcﬁmﬂﬁ fighrddieem

conmpounds of the fornula VI err] Is optiona

substituted BEEIY STSS'P"M‘W@P §H\";Hblei ﬁ?h’e{‘té "'é?'”ﬂ? B'E?Qﬁsa*’tuéh 8% t“é?ha%?' tethagolhase
in a polar Sﬁﬂopﬁpénoﬁwﬂutdnbleorpwaﬁi @hdinfiRtuds &héréof! PRferablyTdihanol. The aforesaid

bases 1 nel udco | pRETH e Rriebre fpbegt s et e e pronalsbetar oo

am nes and c@8iCGtrabeut 809Gat e, preferably tetrabutyl anmoni um fl uori de.

Sui t abl e g0l vent s | r C
tert-but a%ol t-a ThF ch%douﬁg gﬂgﬁo Wh&q‘ %Fg')edrr@ '%é& Bh BH cgmpoly eq 8f tQ?)I y
t et r ahydr of urfqmulamé,vitafamaw of fsmula dhinjtke presence nbal base i at%)h'petr Buitatde of

about -10C pages ihcude Midbred® QkSdidelcrcarBbriatetRBd Yuch a8 gbtaskinetiRsdle OdRlu € and
about 22[err]C|( e., roomtenperature). The
amyl oxide or potassium carbonate, preferably potassium t-butoxide. More preferably, two

equivalents of potassium t-butoxide are used. Suitable solvents include N-methyl-

30 pyrrolidinone, dimethyl formamide, dimethylacetamide or diglyme, preferably N-methyl-
pyrrolidinone. The aforesaid reaction is performed at a temperature of about 0°C to about
150°C, preferably ranging between 25°C and about 130°C. Most preferably the reaction is
conducted at a temperature of about 25°C for about 1 hour and then the temperature is.raised to
about 130°C for about 12 hours.

35 Compounds of the formulae IV and V are commercially available or can be made by
methods weli known to those of ordinary skill in the art.

Scheme 2 refers to the preparation of matrix metalloproteinase inhibiting compounds of
formula XI, wherein R® and R’ are as defined for corresponding groups R? and R® in PCT
Publications WO 96/27583 and WO 98/07697, published March 7 1996 and February 26, 1998,

40 respectively. Compounds of formula VI can be made according to PCT Publications WO



corrpbunds of formula VIl are obtained as m xtures of geonetric isoners
about the olefinic 35 double bond; separation of the isonmers is not _
necessary. Compounds of the formula VII can be prepared by
reaction of conpounds. of the fornmula VI with conpounds of fornula I,
from Scheme 1, in the presence of a base in ‘% solvent. Suitable bases
I nclude triet hyI am ne, -dii sopropyl ethyl am ne, preferably triethylam ne.
Sui t abl e sol vents i ncl ude toluene, or nethylene chloride, preferigly
t ol uene. ] - 10-

5 5 FH9ZI083 ABd WP 287697 publighedy Marck| 7 d896 and Februark 26011P98: edhess t he
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solvent, the desirgd soljd salt is obtain The aci ds which

are used to prepar '?R?B"dﬁr?éwm@ﬂl?l’&%“l'&? P&%@&f@m @mpeings atite fomyia VIl by
salts of 2he redwtorcinng polardsvivedt, tShitsold Fedadrg Qg%nﬁnﬁclddb%thdm &dtalys®' §0ch as

t ' t nt
g(ﬁ 2 ; ';rg)élolcoglclrgf’gg aé%eg&a%a&ug\ iﬁ r?ﬁsgfg ovg %apllai@'n ﬁgs) #&Hﬁ%mygggen over paliadium .
hydr obr oni de, hydfpdge b careas, Prﬁfetablamqrogeu lo¥axtpalladiumtinsaatbbat Suitapib asipsnts ifclie aci d
phosphat e, aQgtaNidlofu, mbiérof ohandshd gaﬁognfuaﬂddm@ue; HWefeor, ghiserplly Ginghol.

bitartrate, succlnate,
benzoat e, net HERIEsAI HRstwB I%orgwgﬁgteﬁ tgm?qratgre of about 22°C (i.e., room temperature) for a

1,1 thﬂe%mﬁuaﬂ(t&&ydwﬁéféfa@wabouud apapht hoat ¢)] sal ts.

Those conpounds of . the f are also acidic in nature, are
capabl e of CFQWH?@""%&EE’ 3%(("&‘@ ‘(M £30 ReaPreRArd f59Mm CORARAYNASGT dhe fogmula VI,
accept abl e Canh'emmsRs iErptiopdilg Sub@titytﬁdlb‘ém;ﬂ BytMichael addition to a propiolate ester with a base

in a polar solvent. Suitable propiolates are of the formula H-C=C-CO,R® wherein R® is (Cy-
Celalkyl. Suitable bases include tetrabutylammonium fluoride, potassium carbonate, tertiary
30 amines and cesium carbonate, preferably tetrabutylammonium fluoride. Suitable solvents
include tetrahydrofuran, acetonitrile, tert-butanol, t-amyl alcohols and N,N-dimethylformamide,
preferably tetrahydrofuran. The aforesaid reaction is performed at a temperature of about -10°C
to about 60°C, preferably ranging between 0°C and about 22°C (i.e., room temperature). The
compounds of fbrmula VIl are obtained as mixtures of geometric isomers about the olefinic
35  double bond; separation of the isomers is not necessary. '
Compounds of the formula Vil can be prepared by reaction of compounds of the formula
V1 with compounds of formula |, from Scheme 1, in the presence of a base in a solvent. Suitable
bases include triethylaminé. diisopropylethylamine, preferably tﬁethylamine. Suitable solvents
include toluene, or nﬁethylene chloride, preferably toluene.



30 include the alkali nmetal or alkaline-earth nmetal salts and
particularly, the sodium and potassium salts. These salts are al
prepared by conventional techniques. The chem cal - bases which are used
as reagents to prepare the pharmaceutically €cceptable base salts of

this invention are those which formnon-toXi& base salts with the herein
descri bed acidic conpounds of fornmula XI. These non-toxic base salts

i ncl ude those derived from such 35 pharnacologically acceptable cations

' |.
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acti vat ed2@i t9vape iohthe; Selvent. thealesited solidhisalisrobtaingd. 10 [err]g trypsin
per 100 [err] 9 of Rl dcagwmﬁ%re U928 1§ poé &bﬁh@mrﬁéﬂeb@ é‘ptémee ems&%hed at
room ure for 10 mnutes then a five excess
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m crol ite?s déctatectiraieorcasis citsate, dartrite or hidantratel haiccinate, tmailgale, Gumtaeatd, gluconate,

appropriate saccharate, benzoate, methanesulfonate and pamoate [i.e., 1,1'-methylene-bis-(2-hydroxy-3-
naphthoate)] salts.

Those compounds of the 'formula XI which are also acidic in nature, are capable of

forming base salts with various pharmacologically acceptable cations. Examples of such salts

30 include the alkali metal or alkaline-earth metal salts and particularly, the sodium and

potassium saits. These salts are all prepared by conventional techniques. The chemical
bases which are used as reagents to prepare the pharmaceutically acceptable base salts of -

this invention are those which form non-toxic base salts with the herein described acidic

compounds of formula Xl. These non-toxic base salts include those derived from such

35 pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, etc.

These salts can easily be prepared by treating the corresponding acidic compounds with an

aqueous solution containing the desired pharmacologically acceptable cations, and then

evaporating the resulting solution to dryness, preferably under reduced pressure.

Alternatively, they may also be prepared by mixing lower alkanolic solutions of the .acidic

40 compounds and the desired alkali metal alkoxide together, and then evaporating the resulting



25 wells of a 96 well microfluor plate. The final concentration of
Fnhibitor will be a 1:4 dilution after addition of enzynme and
substrate. Positive controls (enzyne, no inhibitor) are set up in wells
D1- D6 and bl anks (no enzyne, no inhibitors) are set in wells D7-D12.
Col | agenase is diluted to 400 ng/m and 25 {l&rr]l is then added to

appropriate wells of the m crofluor plate. Final concentration of
col 1 agenase in the assay is 100 ng/m .. 30 _ ~Substrate
(DNP- Pro- Cha-Q y s(Me)-His-Ala-Lys(NVR)-NH2) is made as a 5 nM

stock in d? rreicM‘P" rfness dhessamerRRRAerAs|befoesl I githe came steichiorestic quantities of The

assay is ini tneagemk d0Y preferably drhoyedl i drie? Ro Q‘fsué@o&ﬁkfehéss%ﬂ&%&ﬁoﬂtaﬁd Pf%&:rﬁﬁ’ﬁ{ | of
the m crofl uor to give a final concentration of [err] M
Fl uor escence ’?8&5’?’(@@ (360 nM excitation, 460 nm em ssi on) wer e taken at

time 0 and 35 theﬁieaabllnﬂ/Oofnhermounds ef fmmhma xﬂﬁrahasmaynac&tneﬂvdu@pﬁdle&bltd oom
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| i near part rfé the curve (usually around O mnutes) 1s C

det er ni ne | [ '@7P] 20 4¢ delemingd accpeing tq nviirojassay dests well kapw|te¥irser of erdingoytskill in
conpound at etaelart. One example of an assay recogmzed as demonstratmg that the final products produced
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The follow n es illustrate the preparation o e co unds
present ng@'iecfﬂ' 1Qvmintes f1ep & five Soidy pxcess (B8rualidt L@dwpmf@a!*&aa trgpsin
reported 2o pintibitoripaddedl | 1 i on (d) and are referenced to the deuter| um

| ock si | fromt deut eri ochl or of orm
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puri fi cati on.using theTibilbwing Selresnet 0 tetrahydrofuran DVF refers to

N, N- di net hyl fornarqﬂm__;qmwg_a,p&y ___>_(§ Grs tg goMumﬁ chr omat ogr aphy
e

performed using 32-63 nm si nd execut’ed un ni t rogen
pressure (flash chiwsmtive migmiters Qf @aeh eoncantatiorRdstrem added i tapltcatbaorpmrqiriatee

refers togs we||3in&@welﬁhl:roﬁuaﬂplﬁau?%af RAGrARR oé’ﬁf rgzorr Mlgobéqugrdﬂ% Rakd-09€n

at m)sphere for conveni ence maximze I on at

reduced pres sﬁﬁ’f’@°’h‘éfeﬁ‘?§ynfen%ﬂd sabs,tra{earP ?s'@ﬂ?afﬁbtf%ﬁ @szme no inhibitor) are set up in wells

D1-D6 and blanks (no enzyme, no inhibitors) are set in wells D7-D12.

Collagenase is diluted to 400 ng/mi and 25 pl is then added to appropriate wells of the

microfluor plate. Final concentration of collagenase in the assay is 100 ng/mi.
30 Substrate (DNP-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys(NMA)-NH,) is made as a 5 mM
stock in dimethy! sulfoxide and then diluted to 20 mM in assay buffer. The assay is initiated by
the addition of 50 ul substrate per well of the microfiuor plate to give a final concentration of 10
uM. _ .
Fluorescence readings (360 nM excitation, 460 nm emission) were taken at time 0 and
35 then at 20 minute intervals. The assay is conducted at room temperature with a typical assay
time of 3 hours.

Fluorescence vs time is then plotted for both the blank and collagenase containing
samples (data from triplicate determinaﬁons is averaged). A time point that provides a good
signal (the blank) and that is on a linear part of the curve (usually around 120 minutes) is chosen

40 to determine ICg, values. The zero time is used as a blank for each compound at each



20 " was used. | EXAMPLE 1
4- (4- Fl uor ophenoxy) benzenesul foni ¢ Aci d 4-Fl uorophenyl Ester
A solution of 14.68 g (0.131 nol, 2.0 equival ents) of potassium

tert-butoxide in 27 nL of dry N- et hyl pyrrol i di none was treated with
a solution of 15.39 g (0.137 nol, 2.1 25 -emuival ents) of 4-fluorophenol
in 27 nmL of dry N-nethyl pyrroli d| none at anbi ent tenperature causi ng

a mld exotherm to 45 [err]C. A solution of 13.81 g (0.065 nol) of 4-
chl orobenzenesul fonyl chloride in 27 nL of dry N-nethyl pyrrolidi none was
sl owl y added comcentration and thestavaiues asecsubtpactedi framuthe 1camin'utegdw erbtd isplotedeasm t O

44 [err]C T ug, e E.g,tcg for
one hour and thrs HJE’“E@%“ VE r P o’uﬁéﬂf&tﬁlﬁ%%% & ?'é'g%:) n m Xture %0
was treated wp!agernase alpge ’oﬂo%lcews are deferaninediiffom tze concepation of inhiitr that gives a

4- (4-f1 uor ophenaat RSH%PHEE LdrkaNi C acid 4-fluorophenyl ester, and
granul ated at room tenperature overnight. The resulting solids . Wwere
filtered yiel di ng {P6x3arefepagsdjo b8f<°@3 (‘M than fog 'B'ﬂj‘l’i@ﬁ@,(%lﬂsg@ﬁﬂ aheseantrgtions oci d
4- id uwauh%rmluwebspm and 0.003 uM. [err]H NMR (CDCl [err]) [err] 7.74

Senmie 2 O e thlbiind Exarmies, bty (e whssaBien o) Be coBRUEG ot Re eresery

Sodi um Sal t invention. Melting point$ @recunsbrtacted. SiMRIdatalare gepofledlia paaper milfion (d) and
4-(4-fluorop | C [ - fl 1o h I n 475
R e e
sodi um hydr oxinigss pteeiwisesspedifigd) Ganymereial mntsemre@tﬂaed wishau furtherr purifieatien.hour s

and stirrgf THF refers to tetrahydrofuran. DMF refers to N N-dlmethylformamlde ?hromatography
- 13- 5 overnight at roomtenperature, the resutlna solids were

filtered yi el BPfigo 59UMg chrogipsEpby Performed using 52163 P Gii A8 5XPEHIEAAOERT oni o

"Sﬁ') d, 7s gg l gm ritfdgkn pressure (flash chromatddkdphy) thﬁm(n@DRedsm bnqmblérﬁfefﬂpe%tu?é%re?erg ® (m

EXAMPLE 3 1012% A%, Rithen-SuSdis' 'ea"?“(sr%'? @"F‘f"&‘c’)’ %B‘H%ﬂ?ﬂﬁf?‘?i@h% &Pé§8"“:gé 1i)\and
Chl ori de and to maximize ields. Joncenyrativh at résiuCedgpréBu@Sieans that afrotary evaporator
4- (4-f 1 uosPpheRQXYd benzenesul fonic acid, sodium

EXAMPLE 1

4-(4-Fluorophenoxy)benzenesuifonic Acid 4-Fluorophenyl Ester

A solution of 14.68 g (0.131 mol, 2.0 equivalents) of potassium tert-butoxide in 27 mL

of dry N-methylpyrrolidinone was treated with a solution of 1539 ¢ (0.137 mol, 2.1

25  equivalents) of 4-fluorophenol in 27 mL of dry N-methylpyrrolidinone at ambient temperature

causing a mild exotherm to 45 °C. A solution of 13.81 g (0.065 mol) of 4-

chlorobenzenesulfony! chloride in 27 mL of dry N-methylpyrrolidinone was slowly added to the

dark reaction mixture causing a mild exotherm to 44 °C. The resulting mixture was stirred at

room temperature for one hour and then at 130 °C for 11 hours. The cooled reaction mixture

30  was treated with 162 mL of water, seeded with a trace of 4-(4-flucrophenoxy)benzenesulfonic

acid 4-fluoropheny! ester, and granulated at room temperature overnight. The resulting solids

were filtered vyielding 2024 g (85%) of 4-(4¥ﬂuorophenoxy)benzenesulfonic acid 4-
fluorophenyl ester. ' '

TH NMR (CDCl3) 6 7.74 (dd, J=7.0, 2.0 Hz, 2H), 7.14-6.97 (m 10H). mp 78-83 °C.
35 EXAMPLE 2

4-(4-Fluorophenoxy)benzenesulfonic Acid , Sodium Sait

To a slurry of 47.43 g (0.131 mol) of 4-(4-flucrophenoxy)benzenesulfonic acid 4-
fluoropheny! ester in 475 mL of ethanol was added 13.09 g (0.327 mol, 2.5 equivaleits) of
sodium hydroxide pellets. This mixture was heated at reflux for three hours and stirred



salt, in 150 nL of dry toluene was added 11.3 niL (0.155 nol, 3 equival ents)
of thionyl chloride and 0.04 nL (0.5 mmol, 0.01 equival ents) of

di met hyl f or mam de. The resulting m xture was stirred at room
tenperature for 48 hours, filtered through di atomaceous earth, and 15
concentrat ed under reduced pressure to 40 m3 This sol ution was used

wi t hout - furt her purification to prepare .
1-[4-(4-f1 uorophenoxy) benzenesul f onyl am no] cycl opent anecar boxylic
acid benzyl ester. A 5.0 nL portion of this solution was

concent ratsed dvénight &t rddmPtEmperbtdre. The resﬁltumdnwwa@m&éwa& He I\%@z%ﬂ oride

as an oil, é_g}‘es %ndln)%toa@o % ' [err]H N [err])

[err] 7.92-7 .\&Morgphennxyibenzepasulion ctdrﬁ°6'ﬁ)saAport|on of S|mlarly

prepared oil was cHySMRI(CDzGD) & 7.20+7.0& km2H), TP5-893 [mraH)(B.99-7.05 (m, 2H), 6.90-

PREPARATI ON é E

3-[[4-(4-FL EN@KY)BENZENESULFCNYEkhﬂ$lE§DRCMYCARBANCNL-

CYCLOPENTYL) AM NO PROPIONIC ACID 256 ————= A _

1-[ 4- (4- Fluor ophenoxy) benz ¢+#{4ElubfophenaxyjbeotengsiuifangCldordear boxyl i c Acid

Benzyl Ester To a mxture of 12.41 g (0.032 nol) of .

1- am nocycl opent ado@ause»of 15.¢ 944052 rhaliof ¢H{4-fluoropheswaglbenzenésytionic-atids sbdiami ¢

acid salt (cag, Qﬁﬂ@rnﬂpé}‘rd?f%lﬁ&fe%a@aa&édtﬁ 3trhl.e(0m%§ %ﬂ% eQuwa{hJQlist) 6hioi) rﬁ'o?ld?

Patent 4, 745, 124 gﬁ equi val ent’s 0

4-(4- 30 f1 @Bf 8;91)4%&% 'B@ﬂ'ze-ﬂbgﬂwwa i) Owehv'feenamdm@erfeswg fitire Was was

addeld 11. 0 mistifréy Q?Qodsmltemperaturer& mlliom%![ diféréd tﬁrf:auél'f igfitdmecediis NGarth | Néd hed
esultin xture nt np washe

T ST e e bR 7k T G Pl s v B e

sodi um sul f atperificatics tocprepang f {4-@eflubropiBMoxyhbenkinesutionylaiviSo] ndyclopantanechetelylic

dr op-w se OV%Eudben | dd-ee hours giving a solid precipitate which was

granul at ed at z1yor one hour and filtered 35 vyielding 12.59 g (85% of

1-[4-(4-f1uor opher'foxfyc) bk zesrtiany |of dhis| selvtien] wae| eeentraled- to 1.77 gardbokid-i c

acid benzyl €ﬂE(BrB;Bheno benzenesulfonyl éHidritié B SAVER, é%c{n@ﬁé loa $6% fllld7 78-7.82 (m
2H), 7.30;7.39 (m1

6.93-6. 97 m 2H), R ‘PE%?%Q)%%%%(T Hhﬂ)°1'72130(4'L26H13A(ﬁﬁgﬂ'mfkg"r"a@z 1.98

(m 2H) ,preba@abilwﬁgcrﬁ'i&lhz@hﬁrom hexane mp 80 °C. | at ed ture of 4 nl of
tm - ranul ated in a mxtu
14 0 9 sanpl &8s kAT 1

et hyl acet ate and 40 n1_ of
3-[[4-(4-FLUOROPHENOXY)BENZENESULFQNYL]-(1-HYDROXYCARBAMOYL-
CYCLOPENTYL)AMINO]PROPIONIC ACID

25 A) 1-[4-(4-Fluorophenoxy)benzenesulfonylamino]cyclopentanecarboxylic
Acid Benzyl Ester

To a mixture of 12.41 g (0.032 mol) of 1-aminocyclopentanecarboxylic acid benzyl
ester, toluene-4-sulfonic acid salt (can be prepared according to the methods of United States
Patent 4,745,124), and 100 g (0.035 mol, 1.1 equivalents) of 4-(4-

30 fluorophenoxy)benzenesulfonyl chloride in 113 mL of toluene was added 11.0 mL (0.079 mol,
2.5 equivalents) of triethylamine. The resulting mixture was stirred at ambient temperature
overnight, washed with 2N hydrochloric acid (2 x 100 mL) and brine (100 mL), dried over
sodium sulfate, and concentrated to 30 mL. Hexane, 149 mL, was added dfop—w%se over
three hours giving a solid precipitate which was granulated at 0 °C for one hour and filtered

35 yielding 12.59 g (85%) of 1-[4-(4-ﬂuorophenoxy)benzenesuIfonylamino]cyclopen‘tane-
carboxylic acid benzyl ester.

1H NMR (CDCl3) & 7.78-7.82 (m, 2H), 7.30-7.39 (m, 5H), 7.06-7.12 (m, 2H), 6.99-

7.04 (m, 2H), 6.93-6.97 (m, 2H), 5.15 (s, 1H), 5.02 (s, 2H), 2.04-2.13 (m, 2H), 1.92-1.98 (m,
2H), 1.62-1.69 (m, 4H). : '



hexahes over ni ght giving 3..72 'g (93% recovery) of

1-[4- (4-fl uorophenoxy)benzenesul f onyl - am no] - cycl opent anecar boxyl i c
acid benzyl ester as light tan solids, np 97.0-97.5[err] C B)
1-{(2-Et hoxycar bonyl vi nyl ) -[ 4- (4-fl uor ophenoxy) benzenesul f onyl | -

ani no} cycl opent anecar boxyli ¢ Aci d Benzyl Esi%r 10 A sol ution of

25.0 g (53.2 nmmmol ) of 1-[4-(4-fl uorophenoxy)benzenesul f onyl am no] -
cycl opent anecar boxylic acid benzyl ester and 10.8 nL (106 mmol, 2
equi val ents) of ethyl propiolate in 200 nL of dry tetrahydrofuran at

_ 1[fr :]C Waf :r teat gd?‘oﬂgtihn%\ﬂa ar(tﬁﬁedginmh{.xregom mL oﬁ&Wlﬁ@dtﬂ@hhd%nﬁ.cﬁS

solution o et rabu einte an over

ot e The TR VHGRELRNS BRe S8 TP O GaCrRiar ey bE ety

t enper at ur e aamindl-oyclapentanesdrboxytic adidtienzyl bstert astiigha kancholifsma 97 o88%.5W.spl aced

w th toluene at re%uce ﬁ Eﬁg r&r g" N-1a-4d-Mord SHeHERASba2bitshitthvies Washed
|

with water and br with 90
g of silica gamine tend concentrated to 25. 14 g

(839 of 3g{(2- A solutlon of 25.0 g (53.2 mmol) of 1-[4- (4-ﬂuorophenoxy)benzenesulfonylammo]—
et hoxycar bonyl vi n f | uorophenoxy) benzenesul fcr)’[oi am no} -cycl opent an

ecar boxyl i ¢ °°p%'@ Gi%‘&ﬁ'??l achQe@;yl §§tehﬂ"doF°a§1§'é @pg m $gyivRisRis) efethylerr])
i ndi cated a Ilprbpidiate ira200 L 8f drtdtr@hydrof@tan at 1°C was tredted With $3 2. rmél(s%,z?ﬁmbm 2H) ,

(i 2t 5. aspaedlhya/sohlolprlusdlyeiion; fbyde 3 eihgronran (i o 48,705

2.43 (m 4H), mibuteg- TheGesilting ddition waa Aliéwed t3-warm sidavly BHmbiadit $embe7attﬁ8-a?ld 72

Eg‘ gz% 1??_5 Esstn?rﬁé3 @veém%rg ?’5& te?g%'droﬁ.l[épw%_é\gplafc@ wi ok‘fﬁi §t6r J‘p%g%%g |_Qnti 6. 47
J=7.2 Hz, 2H)the tolugge solufign wias washed with waten agibripendiluted to 600 Tt with tolgerip, atnrneu 25
3H) . with 90 &bf silica gel for three hours, filtered, and concentrated to 25.14 g (83%) of 1{(2-
e AR T I RS
(4.4 nmol)  asid benzy eﬂerashonsaoaﬂ tio ﬁyllNMR\gﬂqa:{)md(cated a 1.5:1 translcis ratio.

ester Tn B8 M of BEELLEnt amr rIEL AR T T G ot I 00
pal | adi um on 4#r BJ8-6ct (il P M‘ldd J=14 Hg,htili.eh 1 (sd @M), 5B81(gi J<Tf1 Hry @HDH g208-f or
21 hours. They E@{r@' %t 1.885.50 54 9¥(tf JJ7t1rH"zt B9 @04 7.68.7. 72"@155\-@0'7%57%

et hanol (4 x 25 rate and Wwash |n%s were conb

concentrat ed (M 5"') ﬁﬁ§€r12(v‘aﬂ'ﬂ)u§§6'§8" (m. 21y, 6.47 (d. (Us8d4Hz, B), 5%?@d€31 Hz, 1H),
1- { (2- et hoxycab@naHyes.by (q, w72 H4-2H), 2.08-2.43 (m, 4H), 1.63-1.80 (m, 4H), 1.17 (t, J=7.2 Hz,
fl uoropheﬁgxy%_genzenesul f onyl ] ami no} cycl opent anecar boxylic acid as a

Vi scous o [err]H NVR (CDCl [err]) [err] 7.78-7.82 (m 2H),
6.94-7.09 (m 6H),CH4. 091-{(H-Ethbxycaibdriyleﬂ&lﬂ}m-(lt-ﬂuoropl&nBﬁy)Belﬁ@n(smfoﬂﬂ)-

2.75-2.79 (m c %ﬁn i d 1.93-2.03 (m 2H), 1.69-1.76 (m
2H), 1.56-1.6 ; ; -2 Hz 3H).
-15- A soluton of 250 g (4.4 mmol) of 1-{(2-ethoxycarbonylvinyl)-[4-(4-

fluorophenoxy)benzenesulfonyllamino}cyclopentanecarboxylic acid benzyl ester in 25 mL of

30 ethanol was treated with 2.5 g of 50% water wet 10% palladium on carbon catalyst and
shaken under 53 psi of hydrogen for 21 hours. The catalyst was removed by filtration and
washed with ethanol (4 x 25 mL). The filtrate and washings were combined and concentrated
under vacuum to 174 g (82%) of crude 1-{(2-ethoxycarbonylethyl)-[4-(4-
fluorophenoxy)benzenesulfonyl]lamino}cyclopentanecarboxylic acid as a viscous oil.

35 TH NMR (CDCI3) & 7.78-7.82 (m, 2H), 6.94-7.09 (m, 6H), 4.09 (q, J=7.2 Hz, 2H),
3.56-3.60 (m, 2H), 2.75-2.79 (m, 2H), 2.33-2.39 (m, 2H), 1.93-2.03 (m, 2H), 1.69-1.76 (m,
2H), 1.56-1.63 (m, 2H), 1.22 (t, J=7.2 Hz, 3H).



5 D)

1-[ (2- Et hoxycar bonyl et hyl)-[4-(4-fl uorophenoxy) benzenesul f onyl | -

am no}-cycl opent anecar boxylic Acid, D cycl ohexyl am ni um Sal t A
solution of -3.10 g (6.5 mMmol) of crude 1{(2:ethoxycarbonyl ethyl)-[4-(4-

f I uor ophenoxy) benzenesul f onyl ] am no) cycl ope’h "anecar boxylic acid in 30 nL of

et hanol was treated with 1.28 nL (6.5 nml, 1 equivalent) of
di cycl ohexyl am ne at anbient tenperature 10 producing solids within five
m nutes. This m xture was stirred at anbient tenperature over ni ght and

then at O[%rr] C fd fi Vel(Z:Btnoxycaitinylethybi{4-(flussophenoxy)berzendsuifbmilkr at i on,

washed Wi th  amine)ldcitbefthndeattbxiiid ‘K8, DicydltleRidmifliunE€at®)’ Vi N9 2. 89 g (67%
of 1-{(2-ethoxycdroonyretiyt)=4-{4-

f I uor ophenoxy) be_nferﬁ?g-ﬂ?ﬁ oy B1BnBndS T yomelp eaft amde at-keeihokysatbenyipthyl)-[4-(4-

di cycl ohexy! abo ﬁé‘ﬁbxyg)benze'“h%l:dlfonyhémino}cyclopentanelkt‘b e 66d%d 3EMLI0 efh8hdi lvas
7.86-7.91 (mt2 , 0. %-7.09 &m 4?,_6.90-6,94 m 2H), 5.3_le’ .S,
2H), 4.07 (q,7e3%E9 with 128 Ml 46.5 mmel 1-£ayiyalent of sigyclohexyigminé gkambient jgqyperature

2. 31- 2. 3810 mprétidding bolis-within five2 mihtifes) Hi§ mixturé Qvak. stifred rat dmitlent lenfpdratur0 (M
a9, 1.40-1. [%g?l?\% a%'&')then]at 3"1‘3 fg} ﬂveé;:)Zr's.lV\}ﬁ'ﬁé so‘?’:cli_g were isolate%‘b%%_tr]éﬁozn.zwgsrned glll_tpl Mp

164. 5- 165. 9
1- { ( 2- Et hoxy c@rloefdolst ethyanpl, petiai friedgivingtR890x (] % Rt {2 sthiokycapbiyletifg)-[4-(4-

am no}-cyclo ' j . . , .
(2 E hOXy(gg%g%@lﬁg?t%gli‘é)ﬁ_hflﬁff:rg@'_ﬁ?ﬁﬁ}gﬁ%@@?ﬂanecarboxyhc acid, dicyclohexylaminium

phenoxy) benz&Atsul fonyl | am no} cycl opent anecar boxyl i ¢ Aci d,
Di cycl ohe®y| ani ni Ui NMR (CIRaIBY 5 7.86-7.91 (m, 2H), 649-72091 (o, #14))6.9086.94 3n(2H)05.3 (1. 5

1 GoT ophenoxy? B30 BaHTE b2 e HE3 S4/EY Bl 788208 Aty PR 238,24, 195-

di cycl ohexy!| @@2(mu6h)s &68-173 (m 6H)3053+1.6@{m, dHy; hl40-1ETEM) AHE 104%, J=7eiolA dHYY t h

30 nL of 2N qyﬂrpé%](Hg,]g)c %?ésj‘_sg{%%i ent t enperature causing i nmedi ate

precipitation of mXxture was stirred at anbient

tenperature for tHdee Hdi@-Ethoxygarhonylethyl)dé{4fiiorophencxy)benzenasylionylls phase
was extr agyf €Gnithd)tyclopentahdcatiOXPIEEt AAHE frofl) 0143 Rty BABS Ay IGhAT-G-ABRS €S
(S

wer e washed Wi Th Water, drred over SogTunT suf rate, dnma _cotcentrated
under Vacuumﬁg&r@wWﬂammohyplopemanecarboxyhc Acid, Dicyclohexylaminium

et hoxycar bon\gatt h&/l )-[4-(4-fl uorophenoxy) benzenesul f onyl ] am no} cycl opent ane
car boxylic acgj d .a cleat ~0i . rlH N dlerr])
[err] 12.68 (bs, 1), s§tieg 7%’@05{% 9545 7m38l 7 ofy {‘ﬁ%‘k‘%""a@@g}{%}ﬁ&

(m 2H), 7. 03ugrogi@nexyjbepzénesulfotyllarhinelcytiopertarndzarb@ilic ack, 48ySoHadyldminiud Halt

42“_;54' i Zgzsg [n,in §§)7n?ngf l_?zlchlogol_r?)]éﬁagtg ZlJas(tFQatea 'd)ith If% n%? '011 Zﬁ%y{ﬂ[&hlgr@ acidlat5£'ﬁb1ren§9 (m

34( 1- Chl or oc dFPREFIVE FRYSHISMMpripte] precinitation i seligh e Mbig )i e Masestired at ambient

sul 12 (i gyll] am nerhgdiare Gt itre\Bduils. EfHe)dolidsSdeRd filtered, the alueous pihse 8% Bitiaeld with 7- 26
g . o - .

1 of . 1-{(2-et hoxycar bonyl et hyl ) - 4- .
f1uor ophenoxﬂ%@?ﬁwg%l{%’én‘ﬁ? f&ﬁ'ﬂ%}{ 8‘?3’%‘63 %1?’1’8&?3\“’%35?9”\"@ waler; grieq gyer 73
n.  of sadien| suifatet [Rade corcentratant wdemw abuun 4ta12.£1§ nmud%) lof1 14(2-
equi val enjgs) e@fcx%%ﬂ)’let%[[ﬁ’-(&ﬁlﬁrd?)ﬂgmoxy)benzenesuIfonyI]amino}cyclopentanecarboxylic

acid as a clear oil.

1
H NMR (DMSO-dg) 5 12.68 (bs,1H), 7.76-7.80 (m, 2H), 7.25-7.31 (m, 2H), 7.16-7.21

(m, 2H), 7.03-7.08 (m, 2H), 4.01 (q, J=7.1 Hz, 2H), 3.48-3.54 (m, 2H), 2.64-2.70 (m, 2H),
2.13-2.21 (m, 2H), 1.90-1.98 (m, 2H), 1.52-1.59 (m, 4H), 1.14 (t, J=7.1 Hz, 3H).
35 F) 3{(1-Chlorocarbonylcyclopentyl)-[4-{4-fluorophenoxy)benzene-
sulfonyllamino}propionic Acid Ethyl Ester
A soluton of 726 g (151 mmol) of 1-{(2-ethoxycarbonylethyl)-[4-(4-
fluorophenoxy)benzenesulfonyllaminojcyclopentanecarboxylic acid in 73 mL of
dichloromethane was treated with 1.4 mL (17 mmol, 1.1 equivalents) of oxalyl chloride and




-.16- 5 0.02 nL (0.3 mml, 0.02 equival ents) of dinethylformam de at
anbi ent tenperature, causing sone bubbling, and stirred

over ni ght . The resulting solution of 3{(1-

chl orocar bonyl cycl opentyl)-[4-(4-fl uorophenoxy) benzenesul f onyl ] anm no} propi o
nic acid ethyl ester was used for thel®reparation of
3-[[4-(4-fluorophenoxy)benzenesul fonyl]-(1-

hydr oxycar banoyl cycl opent yl ) am nol propi oni ¢ acid ethyl ester wthout

i solation. 10 A simlarly prepared solution of 3-{(1

]: fhl or Oﬁ ar$o nO’g@MU(@@ﬂﬁtﬁ!’ |0)02|[e]‘bui(lé‘ents)) of d|methylformam|de at atmﬁnent temtperature causing

uor ophenoxy) benz ul fo am no) pro | oni ¢ acid e ester was

concentr at ed %ﬂ‘ﬂfe Bubbing, v%féuuf‘ﬂ"teﬁ a‘ﬁ The resuling  galtipn 1y alpR-(1-
(CDO [err]) [aﬂcm]»cahoﬂﬂcyiloB%ty(lm-(Qﬂi)oropﬁerﬂ?y)ﬂeni&eéﬁﬁonﬁ]aﬁmnoﬁmﬁbn(cq acid=dthgd Hz,

i 95 2 .02 (mé%_é)’ Vg% %J%Lﬂz,‘;}% arai?_rb gp té@)-(( ﬂuorﬂph?n%xy%fgz ﬁBul_f%dyl]-(L

) 3-[[4- (wdﬁxmbgmwnml@?mmmwm@raylb]emylbsteyﬂutwngnsdatba,noyI cycl o-
pe“tY' )am16'0] Pr opi ANi Gimfiryd %Tréb)é{?dESE&E on H{(1-chir ?Acaﬁaghﬁéy'cBBenWI)-[}(lg7 9

(19.7 mmol, 1.3 equival ent's) ydr oxyl am ne é roc
(114 mmol , 7. @w&t}w\%r)a?ftzg')esslronmaw}smpmnﬁea%& Y{ esten wagvesneenisated andgr h
5.8 nL (45 NMigdcuum b anoll. 0 equi val ents) of trimethylsilyl chloride, causing

whi t lids t
1ol e 501105 12, BT SN iR IO g U 01 A TR PP 2
a sol ut | 265-869 Tm52H)g A 682,22 (mydH), 247-2.53 (m, 2H), 1.95-2.02 (m, 2H), 1.71-1.76 (m,
3-{(1-chl q a_f)]bpgy{] .%9'2‘?—&%]11 yl)-[4-(4-fluorophenoxy) -

ony

benzenesul propio ic acid ethyl ester in 73 nL of

di chl or onet hane, p®kpar 2Aff444Fluorophermoxy)benzedesuifony]-(fi-hyidoaxycarbamaylcymio-

causi ng an ex am"t, fnid Acid EfHvP ',xture was stirred at 25 O[err]C for
30 minutes an one hour before treating with 50

nL of 2N | aqueﬁ&Q'UWcﬂf dRI%k18-¢ myeql. d1 %I?RJ"@FMS} ofydraxylamming Bydrochierifeinat ur e
f ﬁr Onﬁb hour . 9.7kt (aquaﬂus? .5 equivaIn@s$ 6f dNASyridiNg AECicowksWehiad Watﬁb'BﬁﬁLgﬁSH?hrlﬁle and
t he conbi anj asges ueous rochl oric
nerd (o x 280 b Fallertel Bl $onas couang willesaidirlo ety A Siwed 5

f1 uor pphenoxy%rmtzen&eui tbmngrht}me(dfem;gdr Obhjscraixtiorewas| coygled apeCt and t@aied Mfth aOpi oNn
ic acid ethylg o%q?t'f“& 5 rlls d 'rrﬁ\tbll)ogfog%tlQﬁlga%carg\@@lcyc%%gﬂyl)-{ﬁmﬂuéro;'izhenoxy)-

preparation (
phenoxy) benzelPPé‘é‘EﬂeF'd Y'lFm("P}PFBNﬂ"GW@eﬁWh?ﬁW lic Y& mbeé dichipromethans, pvrewptedrasc
<[31C| d] HWINt hout described ab&l vﬁfhb&tﬁsola]?_fgn %us‘iﬂé é&@tﬁerﬁpl'a('&e@t Rk Gthatird whs s8R at (m
err (s,
e e
J 7 1 Hz, 2H)aquioubZhydrodioricnaciddnyd, stifing At ardSient t&n&?att(rmform hodr. IfireZaqddods™

iH)m m'li Ztr7l 31/ pﬁ;" e%%%% ?@P\ ]d\'f\:/g'zmg‘nhé%{%qga‘ﬁ%@ﬂé\%ﬁgrm‘?ﬁﬂﬁﬂ?ﬁ?‘sﬁow%g ¥ashed 890y

mL

of 3- with 2N aqueous hydrochlonc acid (2 x 50 mL) and water (50 mL). This solution of 3-[[4-(4-
[[4-(4-fluor omb%m%&bmma%;up@%Jro,(yéarbyrﬁmyai&p%wﬁém%]&x%m@%@fdy&mm noj
pr opi oni ¢ S’ICI . eth ester as

3 ester in dichloromethane was used for the preparation of 3-[[4-(4-fluoro-

phenoxy)benzenesulfonyl]-(1-hydroxycarbamoylcyclopentyl)aminojpropionic  acid  without
isolation. An aliquot was concentrated to a foam.
1H NMR (DMSO-dg) 5 10.37 (s, 1H), 8.76 (s, 1H), 7.74-7.78 (m, 2H), 7.24<7.30 (m,
2H), 7.14-7.20 (m, 2H), 7.01-7.05 (m, 2H), 3.99 (q, J=7.1 Hz, 2H), 3.42-3.47 (m, 2H), 2.62-
35 267 (m, 2H), 2.16-2.23 (m, 2H), 1.77-1.85 (m, 2H), 1.43-1.52 (m, 4H), 1.13 (t, J=7.1 Hz. 3H).
A similarly prepared solution was concentrated under vacuum to 6.71 g (89%) of 3-
[[4-(4-fluorophenoxy)benzenesulfonyl]-(1-hydroxycarbamoylcyclopentyl)amino]propionic  acid
ethyl ester as a hard dry foam.



-17-° 5 H)

3-[[4- (4-Fl uorophenoxy) benzenesul f onyl ] - 1- hydr oxycar banoyl cycl o-

pent yl ) am nol propi oni ¢ Aci-d A solution of 7.48 g (15.1 mmol)
of 3-[[4-(4-fluorophenoxy)benzenesul fonyl]-(1-

hydr oxycar banoyl cycl opent yl ) am no] pr opi oni el7aci d et hyl ester in

di chl or onet hane was concentrated by rotary evaporation with the
addition of 75 nmL of toluene. This solution was 10 treated with 75 nL of
water, cooled to O[err]C, and treated with 6.05 g (151 mmol, 10

equi val entgs) of s Ums![@ﬁ%ﬁ@ﬁﬁbiﬁéﬁ %@ﬁlg@ ]31 H‘@r@c%ﬁé&o&ig]@é’“s
stirring. This m xtur _ nd

war med t o antBeptyllamisglpsopienie Acidyer one hour. The aqueous phase was
separ at ed, di | ut eq\ biiiten 7of57.48- gOt15t1eanéF)Y6#f§l[H(@ﬂ?mroﬁﬁ’&bﬁ@bén?e&gm o’ﬁﬂf’(r
treated, with 3 ueous drochloric acid 0 m nutes hi s

m xture was f5§r°’gf’?’P?’E?¥'%"gh?"‘7§a IUPP'@I'%W'daG@Y'aﬁﬂefaﬂ“ clicBlorgmeethane awds ent

t enper at ure, cem@ntrdied it oty Tﬂ@ﬁﬁr&toa mmhat&&addmon om&nl.sgnaﬁéﬁeEdrh%%lldggﬁhsﬁ with
wat er . e ution treated wt

hexanes a atrtr%%(g%%ﬁﬁ f?tpera ulvaen 59e §d° ﬁv’\':%? E’%a?‘?ﬁjreé’gh &‘{}‘aﬁéﬁbﬁﬂ"% |19red
overni ght.  eRuivaiends) obsediumi hybedzide pélleB bverglOmfiinutes with vigorous stirring. This mixture
3-[[4-(4-fI UWa@QWB’)mﬂ 0680 28 Watmddlo ambient temperature over one h%n( The,

hydr oxycar bamoyl cycl opent yl ) am no] propi oni ¢
yi el d from 1-3a{esus phase was separated, diluted with 7.5 mL of tetrahydrofuran, cooled o 0°C, and

et hoxycar bonyegted With 3B 4ni( 4r 6N UQucRDS & aasboh@aa@raeértdof RiRYted. ar’ﬁh&%&mfé wgsent ane

car boxyl i err

(s, 1H), 1%0 Egr wi h%#fnL ogetgyj afgtate f;_B te,arklger(t aampgtag:r% apé the elhyl aog;q}e phase

7i_|)28- 7.35 (mwag H)epara'tecﬂ@nd?wéﬁﬁe( with @&ber. Thed&hyl dcet&e&olEtldriZwasz‘!'lﬂwly ﬁeﬁéd Ritt9 (m

2 2.61- a-

1 54-1. 55 (m15%f|_r§1. %@ h&?gizg) fggﬂeét gﬂfégtv%% cgysl_nqg sc:>Ir ds QO prec:pltgtrgl and stirred
overnight. Filtration yielded 5.01 g of 3-{[4-(4-fluorophenoxy)benzenesulfonyl]}-(1-
hydroxycarbamoylcyclopentyl)amino]propionic acid as a white solid (71% yield from 1-{(2-

20 ethoxycarbonylethyl)-{4-(4-fluorophenoxy)benzenesulfonyljamino}cyclopentanecarboxylic
acid).
TH NMR (DMSO-dg) § 12.32 (s, 1H), 10.43 (s, 1H), 8.80 (s, 1H), 7.82 (d, J=8.6 Hz,
2H), 7.28-7.35 (m, 2H), 7.20-7.26 (m, 2H), 7.08 (d, J=8.9 Hz, 2H), 3.44-3.49 (m, 2H), 2.61-

2.66 (m, 2H), 2.24-2.29 (m, 2H), 1.86-1.90 (m, 2H), 1.54-1.55 (m, 4H). mp 162.9-163.5 °C
25 (dec)



5 i _ Cl ai nms | |

conpound of the fornula ""TETF]/’,—A——d f

e formyas SN N
Cc [

interger from 1-3; Rerr] is f1&oro, br ooy
(Jerr]-Cerr])alkyl, (Jerr]-Cerr])al koxy or
perfluoro((err]-Cerr])alkyl. 3. A conpound according to
claim2 wherein Rerr] is fluoro. 4. A conpound according
to claim® wherein Rlerr] is in the 4-pgkims on of the phenyl 15 ring.
5. A process far prenRphehddf hefereulgd of the fornul a
[err] wherein mls an interger from13
Rlerr] is fluoro, chloro, brom),I(C[ -Cerr]/)
(Cerr]-Cferr])al koxy or perﬁbu.cé =(he F 20
conprising, reacting a conpound |f ormul a
[err] o
lla
wherein R is H, Li, Na, K, Mg, or NH,.
2. A compound of the formula
R)m 0
o~
(0]
10
wherein m is an interger from 1-3;
R? is fluoro, chioro, bromo, (C4-Ce)alkyl, (C4-Cg)alkoxy or perfluoro(C,-Cj)alkyl.
3. A compound according to claim 2 wherein R? is fluoro.
4, A compound according to claim 3 wherein R? is in the 4-position of the phenyl
15  ring.
5. A process for preparing a compound of the formula )
2 O
(R I R,
O—IS| O
_ o)
' 1] '
wherein m is an interger from 1-3;
RZ s fiuoro, chioro, bromo, (C-Ce)alkyl, (C4-Cg)alkoxy or perfluoro(C,-C,)alkyl;
20 comprising, reacting a compound of the formula
R®
v
o
R*

wherein R is fluoro, chloro or bromo; and

R* is chioro or bromo;



V\,her"ein Rlerr] is fluoro, chloro or brono; and Rlerr] is
chl oro or brono;

-19- 5 wi th a conpound of the fornula
OH

. . . ' _ -189-
\(,:\ﬂF(r)(ral),n [)nr l)rsm?n( ICFEaﬂ ]geE[ Ia; ?]m) zlil ﬁyl ?m(jC[ err]-Clerr]) am&mm““““mn“‘

perfluoro(Clerr]-Cerr])alkyl; bl n theOFres]eCcelgf" a base and
a sol ventgat ate,mw r]C to about 150[err

6. A process accordi r?Gth‘gg‘g}f&quﬁraS wherein said base is potassium

t - but oxi de and sai d sol vent i sOH net hyl pyrrolidi none.

7. A process according to claim5]|further conprising, reacting said
conmpound of formula Il withABg8se in a solvent at a tenperature
from about 50[err]C to about 100[e o form\ conpound of the

formul a , [err] 15
wherein mis an interger from 1-3; R Ris H Li, Na, Kor
NH err]; and R2 is fluoro, cfloro, brono,

(Cerr]-derr]) al wherein MGk an inlergef feom J-Badddoxy or ord t
Gl 5 m 7 wher e n s o B bromo, (C.Coate, (€. Calliry o pg AL IS O ) 00
et hanol. in the presgnce of a hagerand @solvent @ba mperatuce frdnu@ G tF alhaut 1505€.
conprising reactigg a &presdRecdriing tBelaim 5 wherbil 524 bése is potassium t-butoxide and
said solvent is N-methylpyrrolidinone. .
7. A process according to claim § further comprising, reacting said compound of
formula Il with a base in a solvent at a temperature from about 50°C to about 100°C to form a

‘compound of the formula
2
: (R)m
0

15 - il

wherein m is an interger from 1-3;

Ris H.. Li, Na, Kor NH,; and

R? s fluoro, chioro, bromo, (C,-Cy)alkyl, (C,-Ce)alkoxy or perfluoro(C,-C,)alkyl.

8. A process according to claim 7 wherein said base is sodium hydroxide and
20  said solvent is ethanol.

RO—

O=0n=0

9. A process according to claim 7 further comprising reacting a compound of the

formula
(R%),
AT

n=0

RO—

O=

wherein m is an interger from 1-3;
25 ' Ris H, Li, Na, K or NH,, and
R? is fluoro, chloro, bromo, (C,-Cg)alkyl, (C,-Cg)alkoxy or perfluoro(C,-Cy)alkyl;
with a halogenating agent in a solvent at a temperature from about 0°C to about 80°C
to form a compound of the formula



[err-'] _ wherein mis an interger from l-w
i.s H Li, Na, Kor NHerr], and Rlerr] is fluoro, chloro;

bromo, (CJerr]-Cerr])alkyl, (Cerr]-Cerr])al koxy or ;
perfluoro(Clerr]-derr])alkyl; wi th a hal OUM”I’IU’”HHNJHJ@ a
solvent at a tenperature from about O[err]('?ofo about 80[err]°C L on rm
a conpound of the formul a

- 20- [err] 5 wherein R

is halo and mis an integer from 1-3. 10. , A process according
to claim9 wherein Rerr] is €&hlons 11 (R, process according
to claim9 wherein R2 is fLhuorQ. ] A process according to
claim9 wherein R2 is in the 4t po n(9 t hg ¢nyl ring. 10 13.
A process according to claim®©wherern said halrogenating agent is thionyl
chl oride. 14. A process acqording to claim9 further

conpri si né the addition of a catalyst and a sol vent. 15.

A process accor di mjeteis R lishaln and misan étegestzand18at al yst i s di met hyl f or nami de

15 and said solvep!l i A grledSRRording to claim 9 wherein R' is chloro.

11. A process according to claim 9 wherein R? is fluoro.
12. A process according to claim 9 wherein R? is in the 4-position of the phenyl ring.
10 13. A process according to claim 9 wherein said halogenating agent is thionyl
chioride.

14. A process according to claim 9 further comprising the addition of a catalyst
and a solvent. _
15. A process according to claim 14 wherein said catalyst is dimethylformamide
16  and said solvent is toluene.



