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- 1-PC101503 . PROCESS FOR ALKYLATI NG HI NDERED SULFONAM DES
Background of the Invention The present invention r €10%t%esf9 a
process for al kylating hindered sul fonam des by M chael _addition to

propi ol ates and to novel internedi ates prepared | fHSASHEDT GRS SEEENThe
products of the aforesaid reaction can be-tonverted irﬁ@LﬁEﬁ{fi X

net al | oprotei nase inhibitors. 10 | nhi bi t ots—ofhBtttx

nmet al | opr ot ei nase (MVWP) are knovvn to be useful for the treatnent of a
condition selected fromthe consisting of arthritis (incl ud| ng
osteoart hri t5i s and PREG $E BMYHAT'INMINDEBED?sMQNAMI di sease,
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contact 15 hypehaslemltrbm va bippicle@n@ed to hoves inermédia¢saprepied Inesuldeprosdss., The
periodontal di 6358, oﬁﬂé QrSfeQB ¥eabion can be &Hbé(ﬁé?rix @&P&%B&Ho%%@nasl.-%ﬂ%‘?&é”9 of

artificial joint Inplants, erosclerosis rosclerotic
pl aque ruptifre), aoﬁ@h‘h&“’@ﬁéﬁ‘?ﬁ?'s me(ﬁ"%‘Pt@ld@SﬁdMéﬂlﬁ’éiérmkﬁ@Wn tadetusefuiferals treatnentid

brain aortic aré?‘érdb'ﬁm(on QQ&%Si—érN%eh@%ﬁ chrinistity 6f arWiQé?@ﬁQung b RRG QAd
stroke, cerebra raunma, S |na5

neur o- degener at" h‘?}’@afﬂ'ds BFHé'F)s ’%&E‘Uiag’waﬁ?aw?f h?'?ﬁ‘?? ) Croaps Js&ﬁ? er???ﬁﬁﬁma' acute
di sorders, Huntréspyatony' distdss sasmePastiha sbrong dbstetieepuimorgnadisese,ddpreesss on,

peri pher al neu I %Q%;ahy b%ﬁ" '?pan%farnf b {o%hltya r%!a:%'ega anzg!lar%eat ljaé(ctior%o Ota{ @&1: cBtact

cognition hee eral ‘sclerosis,
scl erosi s, Bculhgpersangitidiye ARSES t'S%}@n‘é‘a‘?fatlon resfeRpi. yRe PRt &ise%ﬁégéﬁ'é?fmolmﬁ

abnor mal Wound pfRRAL] '%gt»eoﬁﬁ%gﬁs, dbRhiRg e, ahlmr Jolnﬂ\ﬁﬁt:%\laﬁ)tﬂ, a‘t’h'éf@éleross (urgruewg h,
tunor netastasis, conmeal scarrin sclerit (g %}dg rtept g
and other 25 aileisgewtc EIﬁ%Hea%‘P@%) z@&‘ctﬁpei"ﬁﬂplﬁ‘f’w fig Bl 5p?n8{’"(¥Frﬂa?§ or
ADAM (i ncl udi ngaird Nortkeérfeligysm), con@esweessarorrauuﬁen ngydekirdidloinfarctitre gdmoke ucrabral
\.Nhl ch ean be phgg%gghqaﬂ%aﬁ%lsﬁg?lr% (HPJHQI‘ geuro degteﬂergvg%ggr%gééggutet Q\% CIRFO%%?M

i nventi on nmay
st eroi dal amt i -autirhravmeadiesrgerslr Hggingtbres @lsma‘et ErrkiSH'DdBase COpraing, ndeiptsission. s

and anal gesi Csﬁeﬂﬁhe al neGr!(%f‘atrQr eﬁgu{m@%rgerfal aénttmld t érﬁ}lopgmg '%O%‘Ebld?a%bmlow th

cytotoxic drugs such as a nycin, cis-platinum
et oposi de, t axcﬁnhaftcawéfﬂte?"éy%’ﬁﬂ"ca'?i@éﬁ' é‘F'%@S*S gmtw'eas*emswcﬁquar PH%OQeP‘FF'St erneal

treatment of CafGoImacular degeneratlon ab-ﬁbrﬂ'\aﬁ\lv&lhhﬁblélf\@rb@fﬁhdﬁﬁaefe@&hm@r&rﬁbabi@n tumor
prepared by the nethods of pr esent mvenfe are d scrlﬁ%ed dlé‘{h

literature. PCE™®BI HEgt WStﬁ%taWD OBPIASEEG TS W5 D 78S F: SHRIfISMS

March 7, 1986 ai‘niaEesbbmmcyenE@d b OBkbitisne o endtalieprbiginasee foe rADAM ingluidiod fTOFyd)
hydroxam c aci ds bov r ef nce ref t.hod r ring
sul f onam des ust¥ rﬁs‘ﬂ%”f h ndgd fer t%méaucg Wh'srk ﬁan Fe g'lrgfgbfg)ﬁj the { nPo&r?%séenﬁt
i nventi on. Eaclprofessesef teqresentinentorcmay pmb:%édoatcoromatlprs tHerapewh standard non-

i ncor porat ed byd &g ﬁlnﬁﬁarhrﬂatbrty %rd:get(ﬁé’r?ﬁéfter NSAID'S), GOX-2 inhjbitors and analgesics for
Summary of the Invent esent 1nvention relates to a
compound of t héhg (y,eﬁtmeat of arthritis, and in combma on with cytotoxic drugs such as adriamycin,

30 daunomycin, cis-platinum, etoposide, taxol, taxotere and alkaloids, such as vincristine, in the
treatment of cancer.

The alkylsulfonamides that can be prepared by the methods of the present invention
are described in the literature. PCT Publications WO 96/27583 and WO 98/07697, published
March 7, 1996 and February 26, 1998, respectively, refer to aryisulfonyl hydroxamic acids.

35 The above references refer to methods of preparing sulfonamides using methods other than
those described in the present invention. Each of the above referenced publications is hereby
incorporated by reference in its entirety.

Summary of the Invention

The present invention relates to a compound of the formula
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-2- J[err] wherein Rerr] is
(dJerr]-Cerr])al kyl or optionally substituted benzyl;

Rlerr] and Rlerr] are independently (Cerr]-Cerr])alkyl or R err] and
Rlerr] are taken together to forma three to seven nenbered
cycl oal kyl, a pyran-4-yl ring or a bicyclo riag of the fornula [err]
10 wherein the asterisk indicates the carbon atom comon to
Rlerr] and R err]; Q is (derr]-derr])alkyl,
(derr]-Cerr])aryl, (derr]-Cerr])heteroaryl,
(Jerr]-Cerr])aryl ((err]-Cerr])al ky®, (@G—y
Cerr])heteroaryl (Cerr]-Cerr])al kyl,
(derr]-Cerr])aryloxy(Cerr]-Cerr])al kys,
err]-Cerr])aryloxy(Cerr]-Cerr])aryl,3 (derr]-
rr])aryloxy(Cerr]-Clerr])heteyoaryl,
rr]-err])aryl(err]-Cerr]))aryl, \/ v
rr]-Cerr])aryl (Cerr]-Cerr] heteroaNyI (derr]-

r])aryl err err ryl e al kyl ,

r]ri C{eﬁ?][)arlll E:[C[er]r%‘?@)[/err])ar C[er\]r\])\-SpéQr])aryl,
rr]-Clerr])aryl (Cerr]-(errgpafyl ( rr]- 15 C err])heteroaryl,
rr]- C[e‘ir])heteroaryI(C[err] Cerr])aryl,

rr]-d err]) het ewimseiy R{ €[@FCealiG] @ropfiorait se:baaxtgd henzy!,

rr err])aryl f |,
e e LB g

r] - d err]theeye saepemepbereeeyciopliyl keonyanat-¢iring or a bicyclo ringpidhe foyrnwia er oar yl
rl-Clerr])heteroaryloxy((err]-C6)al ky,
]-err])heteroaryloxy((err]-CercpParyl, (C2-
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e ) heteroaryl oxy(C2-Cf err]) heteroary

(C2-Cerr])heteroaryl (Cerr]-Co6)al koxy(Cke Cerr])al kyl, (C2-
Cerr])heteroaryl (CJerr]-Cerr])al koxy(Cb-Q efr])aryl or
(derr]-Cerr])heteroaryl (Cerr]-Cerr])al koxy(Cerr]-Cerr] ) het eroaryl; 20
wherein eath ((er rwhﬁlemehymn$llnmnate§m@f®n rloh@trerody ff anddi’et i es of said
E%ea ]er q e;H/) a;%ie'” sEog, @{-@ Wyl N SEQRIMaryl,  (CoCrolaryl(Ci-Copalkyl, (Cy
(C2-err])het ?ﬂ“(“@i‘ @[ﬂ*t-sﬂ r] )§¢ Rplaryloxy(]-Ee7l. q EraGoavPrvkeyeret r | (Ce-
C6) al kyl, C[ e@,{,)bryfa&ﬁC{ Cometarbayy (- @L)w(d G -C,c)aryl(Cz-Cg)heteroa (Ce-

Co-
(Gerr]. E:% ookl Ce el b ecanit 2 e d a6 SR Tt
( err]-d &5 r]aredrdaDt-(Cl- Gg‘)lnétérwyd%-qw!](Cg;pahetér)nayl{qm,g)heteroaryl (Ce-Cro)aryl(C,-
(Cerr]-Cerr] g EReshifli 1) #L,H4ic, Coakoxy(CaCioanl,  (CoCrayiCrCelalkoxy(Cy

Cgheteroaryl,  (C,-Cg)heteroaryloxy{C,-Cgalkyl,  (C,-Cg)heteroaryioxy(Ce-Cip)aryl, (Cs-
Cs)heteroaryloxy(C,-Co)heteroaryl, (Cx-Cq)heteroaryl(C,-Cglalkoxy(C,-Cg)aikyl, (C,-
Cg)heteroaryl(C,-Cg)alkoxy(Cg-Cyglaryl or {C,-Cg)heteroaryl(C,-Cglalkoxy(C,-Cg)heteroaryl;

20 wherein each (Cg-Cyglaryl or (C,-Cg)heteroaryl moieties of said (Cg-Ciglaryl, (C,-
Cglheteroaryl, (Cg-Cio)ary(C,-Colalkyl, (Co-Cglheteroary{C,-Cglalkyl, (Cs-Ciolaryloxy(C,-
Celalkyl, (Cg-Ciolaryloxy(Cge-Cio)aryl, (Ce-Cio)aryloxy(C,-Co)heteroaryl, (Cg-Cio)ary{Ce-Cioaryl,
(Ce-Crolaryl(Co-Co)heteroaryl, (Cg-Cig)aryl(Ce-Cio)aryl(Cs-Colalkyl, (Ce-Cio)aryl(Ce-Cio)aryl(Ce-
Ciolaryl, (Ce-Co)aryl(Cs-Cp)aryl(C,-Cg)heteroaryl, (C,-Cq)hetercaryl{Cs-Cqo)aryl, (Co-

25  Cg)heteroaryl(C,-Co)heteroaryl,  (Ce-Cyplaryl(C,-Celalkoxy(C4-Cglalkyl, (Ce-Cholaryl(C,-
Celalkoxy(Cye-Ciplaryl,  (Cs-Ciplaryl(C,-Cglalkoxy(C,-Co)heteroaryl, (C,-Co)heterocaryloxy(C,-
Cslalkyl,  (C,-Cq)heteroaryloxy(Ce-Cyolaryl,  (C,-Cglheteroaryloxy(C,-Cgiheteroaryl, {Co-
Co)heteroaryl{(C,-Cg)alkoxy(C,-Cglalkyl, (C,-Cg)heteroaryl(C,-Cglalkoxy{Cs-Cig)aryl or (Co-
Ce)heteroaryl(C4-Cg)alkoxy(C,-Cg)heteroaryl is optionally substituted on any of the ring carbon

30 atoms capable of forming an additional bond by one or more substituents per ring independently



Cerr])aryl, (Co-Cerr])aryl(Co-Clerr])aryl(C2-Clerr])heteroaryl,
(C2-Cerr])heteroaryl (Cerr]-Cerr])aryl, (C2- 25
Cerr])heteroaryl (C2-Clerr]) heteroaryl,
(derr]-Cerr])aryl(derr]-Cerr])al koxy(C[err]-C[err])aI kyl ,
(derr]-Cerr])aryl(derr]- Clerr])al koxy(C6-Clerr])aryl,
(Ce-Cerr])aryl(Cerr]-Cerr])al koxy(C2-Clerr]) heteroaryl,
(C2-Cerr])heteroaryloxy(Cerr]- Co6) al kyl ,
(C2-Cerr])heteroaryloxy(Cerr]- C[err])aryl
(C[ C2- C][)e[]r%)hst esdiatiadl awop( Gdoré] RRIbD) h%rﬁdo alkyl (@2-05 Jalkoxy, perfluoro(C,-Cs)alkyl,
err et er oar
(Cc2- qerr])hetegﬁ%?%é%&?éy‘é‘% C[err])aryl or (C2-

Clerr])heteroaryl (C emdY isGyerogen) @ 40@)23((!628 Qﬁlﬁbléb)dtﬁﬁtnﬁg‘glwpw i s optionally
substituted on any OE’reth?r%d c&rn&uﬁ&bcpfb%lﬁg \A arggh%ngwgeafgﬁlgb e{’ﬁaF%rogge%er to

addi ti onal bond by one or nore rrng in epen

- 3- 5 sel ecfoed a cyeiehutyl. £Ydppedy!. Ryranot-d rlng)wmycl()@b@fﬂfrtﬂlefm)@ kyl,
(Cferr]-06)al koxy, perfluoro((err]-C3)al kyls

perfluoro(Cferr]-C3)al koxy and (C6-( err])aryl oxy; and Y is
hydrogen, ((Jerr]-Cferr])alkyl or a suitable protecting group.

Preferred conpounds of fornula IV are those erein Rlerr] and R3 are taken
together to forma cyclobutyl, cyclopenfyl| pyran-4-yl ring or a

bi cycl o rind®of the formula [err] 10 wherein the asterisk

i ndi cat es t he car bonwheremthemstensk indicaRjseer darken citoR] @nnjan to R and R*  and wher ei n
Qis 4-(4-fl uorophen%g)m%r}yé is 481_ﬂuar08?en'gﬂ§pr%ﬁsent invention also relates

to a process for prella_arlng formul a [err]
he present mventlon also relates to a process for preparing a compound of the

formula

o 0—Y

O ( Y,
N
1o/U>< \302Q
R? R®

15
wherein R' R?, R®, Q and Y are as defined above;
comprising, reacting a compound of the formula
0O
H SO.Q
R'O” . v
R R
wherein R' is optionally substituted benzyl; and R? R® R* and Q are as defined
20 above;

with a compound of the formuia

Vi

wherein Y is {C,-Cg)alkyl;



wherein Rerr] R2, R3, Qand Y are as defined above; conpri si ng,

reacting a conpound of the formula [err] wherein Rlerr] is
optionally substituted benzyl; and Rerr], Rerr], R4 and Q are as defined
20 above; wi th a conpound of the fornula [err]

wherein Y is (Cferr]-C6)alkyl; -4- _

-4- 5 In the presence of a base, such as tetrabutyl amoni um
fluoride, potassium carbonate, tertiary am nes and cesium carbonat e,
preferably tetrabutyl ammoni um fluoride, and a pol ar sol vent, such as

t et rahydr of Ur an, acét thaipteserce of & bade; buthan tdtrabdtylaniibnivnh foRE, fotadadmNaMonate,
di met hyl f or mmde., phRke E@Léé|u¥1‘?ur%xghgnjel‘é'}a%ﬂ tetraby Iammomum djogg%ﬁggr%ggqﬂ

i nvention also relates rocess co sal
of the fornmul asolvent[éwq as tetrahydrofuran, acetonitrile, tert—butanol t-amyl alcohols and N,N-

dimethylformamide, preferably tetrahydrofuran.

The present invention also relates to a process comprising reducing said compound

o)
N\—=0—Y
/
\Y
N
\sozo
R

wherein R', R? R® Y and Q are as defined above:

10  of the formula

R'O

2

with a reducing agent, such as palladium catalysts and a source of hydrogen,
preferably hydrogen over palladium on carbon, in a solvent, such as alcohols or

15 tetrahydrofuran, preferably ethanol, to form a compound of the formula
R2

0)
o—-Y
H
N\
. soQ
wherein R® is hydrogen; and

R? R® Y and Q are as defined above.

R°0

The present invention also relates to a process further comprising reacting said
20 compound of formula ill, wherein R® is hydrogen, with amines such as dicyclohexylamine to
form the amine salts such as dicyclohexylammonium salt of the compound of formuta 1.
The term “protecting group” as a substituent for Y is as described in Greene and
Wauts, Protective Groups in Organic Synthesis, (John Wiley & Sons, inc., Wiley Interscience
Second Edition, 1991).




wherein Rerr], Rerr], Rerr], Y and Q are as defined above;
"W th a reduci ng agent, such as pall adium catal ysts and a source of

hydr ogen, pref erably hydrogen over palladiumon carbon, in a solvent,
such as al cohols or 15 tetrahydrofuran, preferably ethanol, to forma
conpound of the formula [err] -5- wherein Rerr] is

hydr ogen; and Rlerr], Rerr], Y and Q are as defined above.

The present invention also relates to a process further conprising reacting
said 20 conmpound of formula 111, wherein Rerr] is hydrogen, wth am nes

such as di ycl ohexylhaniefie "glty". as ysgdl rieteife ualebs ethgrtisesindiated. drgiudes saturated

di CyC| ohexyl armmaiakht & r&caﬁbfm tAR a6 PHRRYUARIGRE blaRdnEl b cyclid moieties or combinatioh3®
term "prot ectlggscgroup as a substituent for Y is as described in Geene

and Wit s, ective Groups in Organic Synthesis, (John Wley & Sons,
Inc., WIey Intersclheremen "alkoxySeasaned Bmleib,i ioaded @Kyl groups wherein “alkyl" is defined
-5- 5 The term "alkyl", as used herein, unless otherw se
i ndi cated, i ncl ucﬁes sat ur at ed nonoval ent hydrocarbon radi cal s havi ng

strai ght, btanched Tie tegcriyC aswhes heesin, gnlessottsiwise indieated. includes lgp pegatic radical
derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl.

The term "heteroaryl", as used herein, uniess otherwise indicated, includes an organic
radical derived from an aromatic heterocyciic compound by removal of one hydrogen, such as
pyridyl, furyl, pyroyl, thienyi, isothiazolyl, imidazolyl, benzimidazolyl, tetrazolyl, pyrazinyl,

15  pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl, pyrazolyl, indalyl,
isaindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl, oxazolyl, benzthiazolyl or benzoxazolyl.
Preferred heteroaryls include pyridyl, furyl, thienyl, isothiazolyl, pyrazinyl, pyrimidyl, pyrazoiyi,
isoxazolyl, thiazolyi or oxazolyl. Most preferred heteroaryis include pyridyt, furyi or thienyt.

The term "acyl”, as used herein, unless otherwise indicated, includes a radical of the

20  general formula R-(C=0)- wherein R is alkyl, alkoxy, aryl, arylalkyl or arylalkoxy and the terms
"alkyl" or "aryl" are as defined above.

The term "acyloxy”, as used herein, includes O-acy! groups wherein “acy!" is defined
above.

The squiggly line (i.e. * = ") in formula IV indicates that the carboxy group can exist in
25 either a cis or trans configuration.
The compounds of formulae {-V may have chiral centers and therefore exist in different
diasteriomeric or enantiomeric forms. This invention relates {o all optical isomers, tautomers and
sterecisomers of the compounds of formula 1-V and mixtures thereof.

Preferably, compounds of the formula I* exist as the exo isomer of the formula

o)
HOHN/l J

7—S0,Q

30



The ‘term "al koxy", as used herein, includes O al kyl groups wherein "al kyl"

is defined above. 10 The term"aryl", as used herein, unless
ot herwi se indicated, includes an organic radical derived from an
aromati ¢ hydrocarbon by renoval of one hydrogen, such as phenyl or

napht hyl . The term "heteroaryl", @s used herein, unless

ot herw se indicated, includes an organic radi cal derived from an

aromatic heterocyclic conmpound by renoval of one hydrogen, such as
pyridyl, furyl, pyroyl, thienyl, isothiazolyl, imdazolyl, benzimdazolyl,
tetrazolyl, gpyrazinyl, 15 pyr|nldylgaguhqngyAMKhsqu|nonI benzof uryl,

i sobenzofuryl, benz f%\% %¥ra§qﬁ§ﬁ ndo'§ donI purlnyl
carbazol yl , i soxazo?ﬁﬂe olipyingeagtig Schsgs Hysypte t e?ﬁ%ﬁ“%&%l”?lc°’af’°"ﬂg‘°rﬁf&5azol yl .
Preferred het ermeseytisventivol Udlesspyeivdyel indidatedyil R', RhiR&yénd 2 is tiefnéaatcl Schemes
pyrazinyl, pyri.dwl lyl, thiazolyl or oxazolyl.
Most preferred %g%r%szg%kgﬁ?{nfgllow iy %e&?éldcsiag)égg‘%ur yl or thienyl.

The term "acyl", as used herein, unless otherw se indicated, includes a
radi cal of the 20 general formula R-(C=0O) - wherein R is alkyl, alkoxy,
aryl, arylal kyl or arylal koxy and the terns "al kyl" or "aryl" are as
defi ned above. The term "acyl oxy", as used herein, includes

O acyl groups wherein "acyl" is defined above. The
squiggly line (i.e."[err]") in fornmula IV indicates that the carboxy group
can exist in 25 either a cis or trans configuration. The
conpounds of formulae |-V may have chiral centers and therefore exist in
di fferent di asterionmeric or enantioneric forns. This invention rel ates
to all optical isoners, tautoners and st ereoi sonmers of the conpounds
of formula I-V and m xtures thereof. Preferably, conpounds of
the formula 1' exist as the exo isoner of the formula [err]

- 6- 5 Det ai | ed Description

The follow ng reaction Schenmes illustrate the preparation of the conpounds
of the present invention. Unless otherwise indicated n, Rerr],
Rlerr], Rerr], Qand Z in the reaction Schenes and the di scussion
that follow are defined as above.




SCHEME 1 [err] - 8-
SCHEME 1 continued [err]

SCHEME 1
0O
H
R1OJJ><N—SOZ-—Q
R R
V
2
O
RLO&N*SOZ—'Q
R R
v
0O

6 /u><N—-SO;—-Q
2 3



-9- 5 Schenme 1 refers to the preparation of matrix

met al | opr ot ei nase i nhibiting compounds of formula 1.
Referring to Scheme 1, conpounds of said fornula 1 are prepared from
conpounds of formula 11 by reaction with an in situ fornmed silyated

hydr oxyl am ne foll owed by treatnent with an .g. acid. Specifically, in
situ forned silyated hydroxyl am ne conpounds are prepared by reaction of 10
hydr oxyl am ne hydrochl ori de or hydroxylam ne sul fate, preferably

hydr oxyl am ne hydrochl ori de, with a ((CJerr]-C)alkyl)[err]silyl
halide in th& presence of a base to fSCHEME 1 tedtiuby! si | yl hydr oxyl am ne,

NO- bi stri net hyl silyl hydroxyl am ne or conbi nations thereof. Suitable bases

i ncl ude pyridine, 2,6-1utidine or diisopropylethylam ne, preferably
pyridine. The reaction is perfornmed gt a tenperature of about O[err]
to about 22[err]C (i.e., roomtenperatiure) for about 1 to about 12 hours,
15 preferably about 1 hour. Suitablg acids include hydrochloric or

sul furic, preferably hydrochloric. Conpounds of said fornula
11, preferably not isolated, are prepared from conpounds of formul a
11, wherein R err] is hydrogen, by réaction with oxalyl chloride or

t hi onyl chloride, preferably — oxalyl chloride, and a catal yst,
preferably about 2% of N, N-di netlhyl formagjde, G-nYan inert sol vent
such as nethylene chloride or tdluene. TheYeactian is perforned at a
tenperature of 20 about Of[err]{ to about 22[err]C (i.e., roomtenperature)
for about 1 to about 12 hours, prefepabl yrabout 1 j| hour.

Conmpounds of the formula I, whereifp Rl err] hyidr ogen, can be prepared
from conmpounds of the formyp, P*e'nh err] is optionally
substituted benzyl, by reduction 1n p Egr M sol vent. Suitable
reduci ng agents include palladiymcatal ysts wpth g source of hydrogen, such
25 as hydrogen over pall adi umt-hydrogen over pall adi um on carbon or

pal | adi um hydr oxi de on carbon, preferably hydrogen over palladium
on carbon. Suitable solvents include t et rahydrof uran, nethanol,

et hanol and i sopropanol and m xtures tjhereof, preferably ethanol. The
aforesaid reaction is performed at a tjenperature of about 22[err]C (i.e
roomtenperature) for a period of 1 to 7 days, preferably about 2
days. 30 Conpounds of the flormula 11, wherein R err] is other

t han hydrogen, such as a protonated @1ne Ckuwh as protonated primary
am ne, secondary amine or tertiary amne), a nmetal or al kal i ne
earth nmetal, can be prepared from conpounds of the formula I'll, wherein
Rlerr] is hydr ogen, by treatnment @ th gn a ueous dr alkanollc

sol ution containing an accepta@e_catio g., sod|un1 pot assi um

di cycl ohexyl am ne, cal ci um and nag @

di cycl ohexyl am ne), and then evapora{igg Esres | tT°/ng solution to dryness,
preferably under reduced pressure or Filtepning the precipitate,
preferably the dicycl ohexylam ne salt precipate. Conmpounds of
the formula 1V, wherein Rerr] is (Cferr]-C6)alkyl or optionally
substituted benzyl, can be prepared from conpounds of the fornula V,
wherein R1 is optionally substituted benzyl, by Mchael addition to a
propi ol ate ester in the presence of a base in a polar solvent. 40

Sui tabl e propiolates are of the formula HC=C-CJerr]Y, wherein Y is
(err]-Cerr])al kyl. Conpounds of




-10- 5 the formula H C=C-CQ2Y are commercially avail able or can be
made by nethods well known to those of ordinary skill in the art.

Sui t abl e bases i nclude tetrabutylammonium fluoride, potassium

carbonate, tertiary am nes and cesium carbonate, preferably

t et rabut yl ammoni um f 1 uori de. Sui tabl e s@lvents include
tetrahydrofuran, acetonitrile, tert-butanol, t-anyl alcohols and N, N-

di mret hyl f ormam de, preferably tetrahydrofuran. The aforesaid reaction is
performed at a 10 tenperature of about -10[err]C to about 60[err]C,
preferably rsangi ng hewen réreon] pragmhtion ohatddh@sioproielbseSnhibiting compduf@y Bt

t enperature). The Fﬁ*e npounds of formula |V are obtained as m'xtures of
geonetric 8rrer s about the ol efini c doubl e bond (i.e. cis and trans
I somers); separ at | orRefdrringhe Screowel;, sommunds of salmmrmluietatsspmpyred from compounds of
Compounds of s r ,

saponi fied to ?hr%u{ac?l Hgyeagtroll wrtwgr‘:r‘fnesjlt@fo?(mé@ssﬂ)(a d%%?%é&él!ogg&%ﬂbeggneems V{/thg an as
sodi um hydr oxi d€idi Rreeifigglptip ﬁfus@T”\‘Pé‘rﬂ'Y%qu‘Md’a@'am'”e CWE‘?%%@’P Prep@ehiTeRction of

vva'([jerngr _?_hm XtHa}?:@xﬁéWrﬁb @?ro&ﬁc%rﬁé oﬁﬁ%rcﬁ?l&ﬁrﬁ@%ulfatéﬁﬁr@féraa Chydrolyldaing, hy@éch‘fﬁ&@r
an e pre err ven S water e reaction is
conducted for a2 ((Ce%pE&Y'Bﬂ'y'ch %d" ﬁ’ler?{ﬁsﬁ'?et"g %feﬁ%{?}ffg% tB?‘%th’Mmng"ﬂﬁ'B'ﬂ? 2
hour s. N O- brstrmnwbumwdrowfantdeeorfqomht&ns/;hevdoer Suireble] easeq intlsde pyridine,

optional l'y SUsztté M#] ﬁ@%ﬁéﬁy%ﬁlglg%ﬁaggre{ehﬁqye igfi. aﬁ%OFegétBQ il %e:%‘??‘ngé)%fh

known in the ar
met hods of the tpreasiue Of ﬁbﬂéh@“l to gbeuh @2Chike. snoamtqemngraﬁtm)e‘pn @P@ 10115 ap@#r‘rﬂllhaurv

I 3
e S0 oo s %‘Eﬁ bl { . edeld 1R e nBICEn B g@@ﬁdageera\é@hg&&%ﬁﬁ

respectively, refer "E%"@FVF&RWHW““H&BW@@M’P‘ 'é‘é?“é% are prePa'edé@E‘rF"B‘P"Lt”H%Of
above ref er enceermuiabli, mmarelncnﬁss HySrofe, Bieadtis AR cbridiy/ ortifdrgr B ad:, p@ferdb@
entirety. 25 oun f t formul.a V el err] and R3

t et r ahydr opyr an gyt ‘fhbé?e - |accag$lps(2 prelfy rably arti’gl{o?k t°ﬂg]§8'?ﬁ@}'ﬂmﬂ%er " en iert”
wherein the ast@tvemsuﬂmh mtlnme tchierideanr iarenet dhe coctivnis perfoiRizd &hd teR[peratu}'e cfan

be preparedyy  ano@%s R b4 & Qﬁqp %Y {BOR4 2 nd
3. 30 2 2 e coa%p%un(‘&g of B‘%}ﬁ g@%uﬁ%? &mﬁp“’ alrﬁe Surgé tbﬁlrtg
are capabl e of 8% M ng a wi de variety of different salts W|th vari ous

i norgani ¢ and or gani Conlifs- ofpdhe horddh SLGhefe RS is hydro@élﬁtcaﬁ)eoe prepared from

har maceuti cal I acce ratj o
pharmaceut | cal |, accept AR b ot 5 Shooll LobsARTEL S bredigusins S Rora
fromthe reactisniventi Suiteble regiciag agents ipdiaiemataiuti ctlykty withacoapd afttlyeroga, tucand

then o1l Yo OrUE kbl ol bR kgl 8, LI8RAPP S or HIRRY AT B o

treatnent w I ne rea equen fee base
to a phar neaekent i reeferplly dtyé@peramver a@Ilaﬁ!uadcnnt icaipoR g tSwtameesotxent%l include

addition salts teéanw}efuéaaseemanor eﬁ\Qﬁm%H&‘%% eﬁanbhaﬁd InfRGRIt thEbf AfrrefaBiR GiraNor.

prepared by treati ng t he base con;poun Wi
The aforesaid reaction is performed at a temperature of about 22°C {i.e., room temperature) for a

period of 1 to 7 days, preferably about 2 days.

30 Compounds of the formula Ilf, wherein R® is other than hydrogen, such as a protonated
amine (such as protonated primary amine, secondary amine or tertiary amine), alkali metal or
alkaline earth metal, can be prepared from compounds of the formula Ill, wherein R® is
hydrogen, by treatment with an agueous or alkanolic solution containing an acceptable cation
(e.g., sodium, potassium, dicyclohexylamine, calcium and magnesium, preferably

35 dicyclohexylamine), and then evaporating the resuiting solution to dryness, preferably under
reduced pressure or filtering the precipitate, preferably the dicyclohexylamine salt precipate.

Compounds of the formula IV, wherein R' is (C,-Cg)alkyl or optionally substituted
benzyl, can be prepared from compounds of the formula V, wherein R' is optionally substituted
benzyl, by Michael addition to a propiolate ester in the presence of a base in a polar solvent.

40  Suitable propiolates are of the formula H-C=C-CQ,Y, wherein Y is (C,-C¢)alkyl. Compounds of



5 substantially equival ent anbunt of the chosen mneral or organic acid

in an aqueous sol vent mediumor in a suitable organic solvent such as
nmet hanol or ethanol. Upon careful evaporation of the solvent, the
desired solid salt is obtained. The acids which are used to
prepare the pharnmaceutically acceptabl e acid.ggdition salts of the
base conpounds of this invention are those which formnon-toxic acid
addition 10 salts, i.e., salts containing pharnacol ogically acceptable
ani ons, such as hydrochl ori de, hydr obr om de, hydroi odi de, nitrate,

sul fate or I5i stieffatreja HBeGLRY ere@ommeicaiyEvaisplat &n b@@ﬁa‘dabfu‘methods wéuacﬁ&vﬁht 8

Cumarate. or ucansr bRty SQ BRLE. Slaabl k2Sak IRl 1 Roti B o e Gocpvipssium
panpat e ’[I .e., caernaterréemw eaminelsi 3d( Gshydeasbona@; preferablyn efbtiutyEain@hiuns aldrige. 15
Those Corrpound%uﬁgblet gb@veﬁt@ﬂff@tﬂd@ %tra‘ﬁmr&mﬁﬁrﬁe@hﬁ% LleGol P @ﬁl %Pﬁdls a4 NN-

capabl e of form ng base sa vari ous p armaco
accept abl e cat [AHRYIEREREE cBrerady etRhydPlEn.  The piyeEseid seactien &l R@’formfmelaala or

al kal i ne- eamt h tdifferdturs 8 dbsut 210eC RALbt BOb@ pteYorathBnghRBeWEL A and aboupﬁ’i @312 um
salts. These salts are E’ﬁl pé‘e ar ed bg conventional techniques. The
Yar

cheni cal HA0L EMRRTR CUOBWOYGS (o8 RyBHE IV 1ae prtaped & mwres of 9e°met"°
phar maceut i cal ispmasabptt sel atefibia geubkedons (ief ciénd ttahé Bomery)e Bépabiorddfehel iSEs is
whi ch form ”O”nEtQ?é{:éé %@se salts with the herein described acidic

conpounds of fornu These non-toxic base salts include those derived
from such phar FeEertgs efdaldyformsipd prizdstie Yoa(G .chilkis cao sappnifedita i frem

cal ci um and 5rragag%leum;s Rfdfegen) usingERE sB&H 555568?&91 I%l%l)(lljé( g prBEcegﬁJeﬁp?th(ia(s) 0

treating the correspon i ng aci di ¢ conpounds wth aqueous so
containing t he ¢ta%q! r”éeﬁf‘aﬁﬂa?f wafeb?f@gr'étaﬂeﬁycfh%sc@&ram %th%!ﬁ{ Walgsanddelveneherrvages
evaporating t bed rﬂls uTHe greferratilolvent Gfisterh @ whitel RAS Hluefld. EfrRIMadRtioh is dB#BELd RAUCed

pressure. 0%41,%%% to)énatgugse%refe Vca(?f%#g&t?" ngepar ed by m xing | ower

al kanol i ¢ sol UPI ons & & and the desired al kal i
met al al koxi de t ogeChepoundn@f theciarmaueaJomaeiengRt Iseoptiowmil Substfuted benzys ohrutbe on

to dryness ygn bﬂ%aé@%o%@ W@ﬁnelﬂ&s%g\m f thel é?t eI*hEQﬁ’( Isﬂt@ﬁﬁmde% Rét%gh Qgﬁ ep!ar%d

quantities of ents are preferab hord
conpl et eness ofY r”@a’&’?'ih frine r?é?ﬁ?rﬁﬂ?ﬁeBW“ a'ﬁrtb%ltﬁ@ﬁ'”i}ll'@t‘d@‘s of Tormuia v are aiso The

ab: lity of t hﬁdé@ﬂm:cmdﬁe Mbrafued, rr?ba ﬁubm:rancsriawvoh%ktassmgrww\/oc@d/mgﬁ%mh@@| e
salts referred. to as. the active

inhibit matri xﬁ’a hgf I%% ot e| usa@’s%) 138 resPeﬂBﬂK/Bre%éf?c?fylélgf%imm‘ff?’f‘%”ﬁ%a?
producti on of Ea¢hnfthesbpesietreneest miblidalidds )s) hepet mconpnrsaeqm;erdférynce in its entirety.
denonstrat ggtheir eEBﬁﬁ&dnﬁ?@ﬁﬁeSfoi% %@ﬁ&glhw afll 8548 R¥a g};gr gr%dDNQXIo

matri x nmetal | oprotei nase such as the pro uc

necrosi s fact off}9 ¥di BEUeet er ni ned accordl ng to in V|tro assay tests
wel | known to those of ordinary skill in the art. One exanple of an assay
recogni zed as denonstrating that the final-products produced by the nethods
of the invention is the follow ng | tion of Human Col | agenase
Assay.

wherein the asterisk indicates the carbon atom common to R? and R® can be prepared
according to methods analogous to those of Examples 2 and 3.

30 The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is often desirable in
practice to initially isolate a compound of the formula | from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the iatter back to the free. base

36 compound by treatment with an alkaline reagent, and subsequently convert the free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of the base

compounds of this invention are readily prepared by treating the base compound with a



-12- 5 Bi ol ogi cal Assay

I nhi bition of Human Col | agenase ( MWP-1) Human reconbi nant
col | agenase is activated with trypsin using the following ratio: 10
[err]g trypsin per 100 [err]g of collagenase. The trypsin and col | agenase
are incubated at room tenperature for 1Q4mnutes then a five fold
excess (50 [err]g/10 [err]g trypsin) of soybean trypsin 10 inhibitor is
added. 10 mM stock solutions of inhibitors are made up in
di met hyl sul foxi de and then diluted using the foll ow ng Schene:

10 MM -> 1205 [ edubdtbhtialy éc&tv%@ﬁtra]nMunt'o? thk. o’&o{eﬂrrﬁx]\éﬁal'e? o@baﬂae a[:ial"rl’ hVhqueous solvent
Twenty-five mcrgjlters of {'iglh concentlra |s t% g |ntr|dpllcat
to appropriate T&UMGEITL 58989 FoYﬁ" ,55‘1'- GormpfiaieE or flangi n4pen careful
concentrati on odvaparhtidoiof the swidnt, thealeairet: sdliddialt ist dbtainedf t er addi tion of
enzynme and substrat er, Posjt I up
in wells Dl- Dg’l‘ ha %ﬁib v{thcl‘ii a?% Uéerdce{!r)] gugle%ggzt){g%harﬁg%éu%yllg%éc% t)ablé‘ id %g&txon
D7- D12. salts of the gpe eqyenssrds df shiglinventienl atethasgovigly feim amitoag aflérariqhtrorn s
then added @ appeoRy i &dig d@'ﬁla|nﬁxgoéhaFnhH%ologlcaHy d&%ﬁmé ‘dﬂianms@&Heas FRy@8knioride,
concentration of coTTa enase in the as

Substrate (DNP-PRERDERI Xf"?i%‘tel‘vﬁ' Fatgy %‘”35(%/ ary tlj}%fftﬁlr\ﬁf\’%sm?)m 25 pRrsehaly agetate iy
stock in di net higétats udifran iod ecidibittate hterrati drmltadarbpsmﬁanawl maieaie;s‘ayarbtuf@ecronatihe

assay is initi aé %gla%{? benzoatet nw%%hl na}"[wn% agg £t§ re] I1 ﬁg@ﬁ&le&t gT gzehr)’]d% 5 of

the m crofl uor concent
Fl uor escence remhﬁg%te)d%@ nM excitation, 460 nm em SSI on) were taken at

time O and 25 then ﬁtosaQomb&Maseoﬂ e %rmabs whidR€ar8 $R8%ckiR if ARINC LR BinE 8PM

tenperature vvlthatg/ pi cal assay of 3 hours.
Fl uor escence vsofiRgbysg s?'ﬁé'ﬁthﬁF’é?Fﬁ B‘EFF’F‘W'%G?'H %F@’@f%ﬁ?@rﬁnéx%'%é’é@ﬁﬁﬁm
cont ai ni ng incledeTplee sik4iid Al br @kalineicplth Gadtal shts eangl pRiculNG the savehaged) .

A tinme point that_provides 0, th bl ank andt at a
i near part of RS VA, TRed e ot e by P BBl O et
det ermi ne | (] erpdsey whigkgre Uphe agy eaagertte; mmr@rm@e@hqmaaetmmn Iacqegtableaa@ saits of

conpound at gacfs mvennorpgr@ctﬁssrermahogrmén wﬁ%%sy@me@.t@fh@ et bachind écﬁa@aﬂ

the 120 mnute data. Data is plotte i nhi b concentration vs %
control (inhibi ?QS‘?pW'I‘qio?fe@H@H%é dingseian W'cha%rsé%ﬁ:é'ﬁ@ée dfose derived from such

col | agenase al opariacbidgically! dkb&tatle eanarﬂseasdedd&rnmmaésumrh OﬁlcﬁdﬁEaﬁcomsmhmt kN
of inhibitor that 50%

Pt e e Desdsfuafl cpay pe o533 bR s b bp EoRE CPaeSRuar o
concentrati ons adfueous solutiof.@nfaping]|thg desi@3 ;[herrchmpg@ll@:«}ac[:eytab]el\/tammt G&nB(Ben

[err]M ?valp%ratm& -mae r%&!ltln8%&&xoﬁxmrﬁ§s Hé?errébw eunEQ'e r&fu@&arﬁéésgr‘g of

t he conpoun s o] ol nt
uncorr ect ed. Nl\/ﬁtQﬂ'a?ct'&e‘!artEeYr 'é‘ﬁ\b plsege |PFPPB@F'tb§ 'ﬁ'é‘f‘g awer @an £ é?‘ldtj°)15 &héhe acidic

compounds and the desired alkali metai alkoxide together, and then evaporating the resulting
solution to dryness in the same manner as before. |n either case, stoichiometric quantities of
reagents are preferably employed in order to ensure completeness of reaction and maximum
30 product yields.
The ability of the compounds of formula 1 or their pharmaceutically acceptable salts
(hereinafter also referred to as the active compounds) to inhibit matrix metalioproteinases or
ADAMs (such as inhibiting the production of tumor necrosis factor (TNF)) and, consequently,
demonstrate their effectiveness for treating diseases characterized by matrix metalloproteinase
35 or ADAM (such as the production of tumor necrosis factor) can be determined according to in
vitro assay tests well known to those of ordinary skill in the art. One example of an assay
recognized as demonstrating that the final products produced by the methods of the invention is
the following Inhibition of Human Collagenase Assay.



are referenced to the deuteriumlock signal fromthe sanple sol vent
(deut eri ochl orof orm

- 13- 5 unl ess ot herw se specified). Conmercial reagents were
utilized without further purification. THF refers to tetrahydrofuran.
DMF refers to N, N-dinet hyl formam de. Chronat ags.aphy refers to colum

chromat ogr aphy performed using 32-63 mmsilica gel and executed under
nitrogen pressure (flash chromatography) conditions. Room or anbi ent

tenperature refers to 20-25[err]C. All non-aqueous reactions were run
under a nitrsogen atnosphere for convenma%e;amssayand to maxi m ze yi el ds.
Concentration at reduced pres ha rotary evaporator was
used. I h|8mon opﬁuman Eoﬁagenam 1

3-[ [ 4- (4- FLUOROPHEN®K¥eBENMEEMNESILEIaberbe & hetvelEDREEARBANDHe-following ratio; 10

CYCLOPENTYL) AM
1-[4-(4-F uorop?eqr%lg §%enzenesu %gén vy Wg]tw%ﬁ)gn%ﬁ 2 \ecar Bo 'nﬁ”bated at roomej g
Benzyl Ester temperature for 10aindeshan grf@e ffid exzesrs]1(5g p@OO@@Zrym )of @bybean trypsin

1- am nocycl gpemnnyissasdaexy! i ¢ acid benzyl ester, toluene-4-sulfonic

acid salt (can be prepared according to literature rret hods such as
t hose described in ljﬁ “E'\@zam@‘tSﬂ”@%“slﬁétg‘@ﬁimrﬂar?wdiﬂﬂ)” digpity! geordgyaniothenyiuies
1.1 equi val ent sisin@ e follodinglSdhémé:| uorophenoxy) benzenesul fonyl chloride

(prepared accordi ng At hen 113 i tol uene was added
11.0 mL (0.079 nol, 19?'}§Feqw valr &e’fr)\t S) 151’“5% ri e>t1h?y‘f'\$m n>e(.?'; resul ting

M xture was stirred Twentpfits wiolitene o eacht apneentatien s thért addmashtephcmé ltdlaﬂ%pnate

hydrochl orig aGjeft &2 9 well mxcrelﬂggr JQ@ ﬂ'{eq'ng b&%nt('ajngrg%gﬂﬁrﬁ_tor%ﬂ\ &9, ?g% d,ltlon SeH'M

sul fate, and concentrated t
drop-wi se over 2f¢iBae! ReAYMS aQi’ \Wtﬁﬁata Eé’f'tivé camtesisi (912 e cnovimibitar) veegsseR Bp in wells

granul ated at ]£b|1[WJn]j@anlfsQﬁoQﬂﬁn@@ﬂl’nhila][lﬂs fatégee.ﬁe,eusymlem nlg 12. 599b(85;’/t) of
1-14-(4- enox zepe 0 Q cl opent ane- car box

aC|[ d l(oenzyl est e?or WA G0 ‘Fg’ ‘ﬁ’? Nﬂ/\él“fgjgl%ég T f9deq E’reipPrW”af%W‘?“SS’?mEm
2H), 7. 30- 7. 39 nficwpfiubtfjate. FirdbeoricehRatiomof ifigendse Hthe assay is 100 fmi(m  2H) ,

6. 93-6. 97 2

(T30 L . PN Ol Oy My b R i 2R e
in a mxt ure ofstogk idimsthysuigpidecene then diildesdo 20 mM in@ksay buffer. filexaasasis ontieten ibg ht
giving 3.72 g GR3IUEGCAEEY Vgubg’(fatelpér‘gvaﬁ & tﬁe M%ﬁ&bl?ﬁ@@&é( spggﬁ@@aﬁ%{arftrgg%lci%o

am no] - cycl opent anecar boxyl ic acid benzyl ester as tan so
97.0-97. 5[ err] &M B)

1-{(2- Et hoxycar bony IFibi¥dehcd dadithsf( imwmﬁé?l@%)&b@ﬁrﬂ%%éhbl WePkdrr at time 0 and
am no} cycl ngemthaéﬂgf'% mmut\éllntgrval el ﬂ\eBaesgaZ)yls 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 determinations 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

30 to determine ICq, values. The zero time is used as a blank for each compound at each
concentration and these values are subtracted from the 120 minute data. Data is plotted as
inhibitor concentration vs % control (inhibitor fluorescence divided by fluorescence of
collagenase alone x 100). ICsy's are determined from the concentration of inhibitor that gives a
signal that is 50% of the control.

35 If ICso's are reported to be <0.03 uM then the inhibitors are assayed at concentrations of

0.3 uM, 0.03 uM, 0.03 uM and 0.003 uM.

The following Examples illustrate the preparation of the compounds of the present
invention. Melting points are uncorrected. NMR data are reported in parts per million (8} and

are referenced to the deuterium lock signal from the sample solvent {deuteriochloroform



35 A solution of 25.0 g (53.2 nmol ) of

1-[4-(4-fl uorophenoxy)benzenesul f onyl am no] - cycl opent anecar boxyl i c
acid benzyl ester and 10.8 nL (106 mmol, 2 equival ents) of ethyl

propiolate in 200 nL of dry tetrahydrofuran at 1C was treated with 53.2 niL
(53.2 mol, 1 equi val ent) of a solution_@f tetrabutylamoni um
fluoride in tetrahydrofuran (1M over 45 m nutes. The resulting
solution was allowed to warmslowy to anbi ent tenperature and

-14- 5 stirred overnight. The tetrahydrofuran was displaced with

tol uene at reduced pressure, and the tol uene solution was washed wth
wat er and br Pne Unigss etbesyise sPerfisdCommersial eragenie weret ytizedwithout furgfier Ruidigatign of
il !{I( ga gel for trArestehotr Gtratyblotufinge dDMENEeRORCR M dinétagiotntardde. 14n@nat3df4bhyof
et hoxycar bony! vi§i§F J2 FA4THRYPTRPLHE RELSTEL HYBRh &% FENSIF AR 7K XEHIDLEERE an
ecar boxylic nitragencbréssne)(flase shrematagrapghy) osrditiges. didom drembiei teiviRr{ICECEEreta | )
I2nH)dl C‘;‘t ?g ‘("‘ dl \?2% &E‘E@nfﬁll ﬁn%q@?o%gpeactéoég ere run under a n?o?&?atk?gﬂhlare for c%nJI%n?eﬁcé m
6.78-6.84 (r’hO 2Bfpd toaﬂam'wylelgilﬁonqzntraﬂpv at fsd%id 5955%?4)“93'215 a3t g @lanyjevaparatpy |
2H), 2.08- wadsfsed(m 4H), 1.63-1.80 (m 4H), 1.24 (t, J=7.1 Hz, 3H).
Cis [err] 7.68-7.72 (m 2H), 7.26-7.36 gxamPug15H), 6.96-7.12 (m 4H),
6.86-6.91 (m 2H), 6.47 (d, J=8.1 Hz, 1H), 5.90 (d, J=8.1 Hz, 1H),

5.11 (s, 2H), 3.93 (Gr[[ﬂ(#?"LBORD,PHENIDXYEEDREEES,GL&'QNYU}-K-D-HYDRGXYQABBAJ(HOVL-4H),
1.17 (t, J=7.2 C)

1-{(2-Et hoxycarléq Lo NI D oxy) benzenesul f onyl | -

am no} - cycl dfent anecdy boxﬁI-[M"»ﬂepmphenOxy)benzenesultﬂnylamdmﬂcmentenecaﬂmzﬂlc g

(4.4 mol) of ackredmy @s@xycar bonyl vi nyI )-[4-(4-
f1 uor ophenoxy) benzenesul fon %}am noshé ent anecar boxylic acid benzy

ester in 25 nL of 20 '° PR )V\i’tha”?'.’%:y ° taSWJ%X"@FC‘ﬁ/é’F”ZYb%
pal | adi um on carbten tawminaldyssifoniongtid salt (cansdeadtmremrmbeasrdﬁ@ tpiterainfe hytdsdsgach or
21 hours. The c | I v, | t n h

Sthanol (4 x 25%%%_‘ Xé&r:ﬁé@fsm ltﬁ?&tﬁge%atﬁg hﬁ;@‘t&% a&”%o%o 035G F £ e Widallnts)
concentrat ed®0 of 4- (ﬁm@eqphenpat)gwneswtwnylrhmm (peppared @oogydingotp Pr@tﬁt&tj@ 3)in 113

1{ (2- et hoxycar benydsedilnk wak daded-11.0 mL (0. 079 mol, 2.5 equivalents) of triethylamine. The resultmg
f1 uor ophenoxy) benzenesul f onyl ] am no} cycl opent anecar boxyl ic aci d a

vi scous oil. 25 mixture was stiradeat @ampjepiNpIReraite ¥ PBht Vashey W‘fh 2% hydr ‘802“0('?7?0'@%*
6.94-7.09 (m G6Hpo mt) &R Hrile (108 MLY, drigd ovdHadium sulfate, ahd Z6ncdntidled 18130 ) ,Hexane,
3H)7 5 ]2_ gg g_m632|(_|) 2 2l.r_§’v§asl %%d 4?10p yH% ozéhghreesﬂ?t?’rs (grUmQZH)sOIic;' 'p(?egcfpgtz GW*CIP was
1- (2- Et hoxy&ar barapuistedy BY - 4’C( dorf bugo riwph eand x filiebasin yiefdingu 1R 6By | (B5%) of 1-[4-(4-
am no) - cycl 0pemﬂ@%&%ﬁ9}§¥ﬁéhi&me&%r@ianﬁ%o@é§€lb&'ﬂ%ﬁ¥ Eﬁ%)&ll%d%hiylég A

sol ution of 10 (46 oxycar boréyl et yI?_l [4- (4-
HNMR(CDC ) & 7.78-7.82 (m, 2H), 30739 . SH), 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), 1.62-1.68 (m, 4H).
30 A 4.0 g sample was granulated in a mixture of 4 mL of ethyl acetate and 40 mL of

hexanes overnight giving 3.72 g (93% recovery) of 1-[4-(4-fluorophenoxy)benzenesulfonyl-
amino]-cyclopentanecarboxylic acid benzyl ester as light tan solids, mp 87.0-87.5°C.
B) 1-{(2-Ethoxycarhonylvinyl)-[4-(4-fluorophenoxy}benzenesulfonyl}-

aminol}cyclopentanecarboxylic Acid Benzy! Ester

35 A solution of 25.0 g (53.2 mmol) of 1-[4-(4-fluorophenoxy)benzenesulfonylamino]-
cyclopentanecarboxylic acid benzyl ester and 10.8 mL (106 mmol, 2 equivalents) of ethyl
propiolate in 200 mbL of dry tetrahydrcfuran at 1°C was treated with 53.2 mL (53.2 mmol, 1
equivalent) of a solution of tetrabutylammonium fluoride in tetrahydrofuran (1M) over 45
minutes. The resulting solution was allowed to warm slowly to ambient temperature and



f I uor ophenoxy) benzenesul f onyl | am no} cycl opent 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 produci ng solids within five
m nutes. This m xture was stirred at anbient tenperature over ni ght

and then at OC for five hours. Wiite solids we4q.e isolated by filtration,
washed with 35 10 nL of cold ethanol, and air dried giving 2.89 g (67%
of 1-{(2-ethoxycarbonylethyl)-[4-(4-

f I uor ophenoxy) benzenesul fonyl ] am no} cycl opent anecar boxylic acid,

di cycl ohexyl am n| rr err|

7 86-7.91 (rﬁ ?ered %vegggh? S@e Yeﬁ?hygjqjura%waﬁ)d %Jlaggrd (vwf oé%? Je%uce%”preLsure andg
2H), 4.07 (q, Jrertoluehtzsoldtibh wa8waehed wii® watey aridHirine, 21i1&8d &, 605 nfLwith4biliene, stirred
2.31-2.38 (m 0

15. %vl_%z‘aolqngf‘ssgm gel r6t§ref h??rs fi Iteregl_ﬁnd iong%ptr_la_teg 60 (7.5 14 g|_83k ),0f 1= 0{(21 50
(m 4H), 1 21 (etthoxweamomylwmﬂ [@-H)—ﬂuorophenoxﬂ)b@meﬁfesg@HYIWIF@HWC'W*&F@@@OW%. 9
[err] C acid benzyEéster as an orange oil. TH NMR (CDClI3) indicated a 1.5:1 transicis ratio.

1-{(2- Et hoxycar bonyl 4-f ] uor ophenox )benzenes | fon -

am no) - cycl opent anecaf?’b’ycﬁ( 7‘{%@(6\&7‘02“ 798 (@ 21 RIS RS %%Hlvfs'%s?'ﬂ)z(”b
(4.5 nmmol) ofaH)16{76-3: aet(dnox%par&qmyj::m Ry, 1€ 4, 280 4.12 (g, J=7.1 Hz, 2H), 2.08-

f 1 uor ophenoxy) I } o] t r I d

di cycl ohexyl ameﬁ{%ﬁ‘?Eh* g e e AR A b SR W

30 nL of 2N hydmogi 6.6 1a¢hdiHii6.86detm, 2H) 647t(éndﬁéﬂat2uﬂ® TauEh /rf. 1 Margti.at e
preci pitation C§°113(9|2|4333 od R §=78 M} Wi§ RS & (ol BT 1303 BENERN), 1.17 t, J=7.2 Hz,
temperature for three hours. The solids were filtered, thé aqueous phase
was extract&d with di chl or onet hane, and the conbi ned organic phases

wer e washed with wat@r, dﬂ(ﬁdttﬁ){ﬁfarﬂ&yneﬂ%uﬂm fiSotbpREndxy)Bé&renssaieyf-r at ed

under vacuum ,anmm%\-cylcm%mtgmq:gr O)sxl!,c ci

et hoxycar bonyl ety+) FHot-6p .cmmy) benzenesul f onyl ] am no} cycl opent ane
car boxylic aci A a§olatlcml eaf BBP. g (44 mmol) of ernf{2HtiivRaltOMBODVA[¢44-] )
[err] 12.68 (b A 21
(m 2H). 7.03- ?I’uS%F%eno]yiglfzgne%oémm%gpcy]clo%eﬁgnezir%axﬁ grbc%l%nz%l s?e(r:’ in % mL o7f

2. 64-2.70 (2ﬁ zqq)anolz\@as treatedawith 2.5 q f 502’H)Nateg_ weg) /ogg!lz(dmm 2:p.|)carb9_n ggtalxstwd( m

4H), 1.14 (t, Jhdkeh drder 88 Psi of hydro en for 21 hod™}. The catalyst was removed by filtration and

3-{(1-Chl orocarbo cI ope | uor en
sul{ 1£ onyl ] ani no}"fﬁ'sg%‘i ¥ Ae‘Q%¥E% & .&?tf rtaye a“g%aSh'”gsyvze' Zebg‘SF aed gpcenypted
7.26 g (15.1 ungeol )/acuoﬁ'n b- { (Z4et ox@ear bonylwidey| ){{24t{odycarbonylethyl)-[4-(4-

f| uor ophenoxy) bRaeAes rrg{)tF]teQéHeLMﬂg%ﬁ)‘ﬁg&ﬁ}%&%ﬁé%g%@%f?%%&] oGa By 11 73

L of 25

equi val ent s3° of oxal )}1 NUR| GPCtpe dntP-7-82 (m,2H)28-84-709 (8. Ghilp 09 §d.0/57-2 Hz, 2H),
equi val ent's) of3 £4.4184 thylzmr rm@lzcb@ @4 2ﬁ}’f*2'3%ﬂzt39t(%{712ﬂ5 a 44 £63 G@%{? NG59-1, 8 (rROme
bubbling, and was _stirred ht . The resulting sol ution

3-{(1- 2H)156163(m2H)122(tJ- .2 Hz, 3H).

D) 1-{(2-Ethoxycarbonylethy[}-[4-(4-fluorophenoxy)benzenesulfonyl]-

amino}-cyclopentanecarboxylic Acid, Dicyclohexylaminium Salt
30 A solution of 3.10 g (6.5 mmol) of crude 1-{(2-ethoxycarbonylethy!)-{4-(4-

fluorophenoxy)benzenesulfonyllamino}cyclopentanecarboxylic acid in 30 mL of ethanol was

treated with 1.28 mL (6.5 mmol, 1 equivalent) of dicyciochexylamine at ambient temperature

producing solids within five minutes. This mixture was stirred at ambient temperature

overnight and then at 0°C for five hours. White solids were isolated by filtration, washed with

35 10 mL of cold ethanol, and air dried giving 2.89 g (67%) of 1-{(2-ethoxycarbonylethyl)-[4-(4-

fluorophenoxy)benzenesulfonyilamino}cyclopentanecarboxylic  acid,  dicyclohexylaminium
satt.

1H NMR (CDCI3) 5 7.86-7.91 (m, 2H), 6.99-7.09 (m, 4H), 6.90-6.94 (m, 2H), 5.3 (br

s, 2H), 4.07 (g, J=7.1 Hz, 2H), 3.54-3.59 (m, 2H), 2.88-2.95 (m, 4H), 2.31-2.38 (m, 2H), 1.95-



chl orocar bonyl cycl opentyl)-[4-(4-fl uorophenoxy) benzenesul f onyl ] am no} propi o
nic acid ethyl ester was used for the preparation of
3-[[4-(4-fluorophenoxy) benzenesul fonyl]-(1- 30

hydr oxycar banoyl cycl opent yl ) am no] propi oni ¢ acid ethyl ester w thout

i sol ation. A simlarly preparedg. solution of 3-{(1

-chl orocar bonyl cycl opentyl)-[ 4-(4-

f I uor ophenoxy) benzenesul f onyl ] am no} propi oni¢c acid ethyl ester was
concentrated under vacuumto an oil. [err]H NMR

ry 35 | aoa5e2 by G T B S 49 b dole éeel?af&‘ﬁ felah

1.95-2.02 (m 2H4-1227m-6H)78lp(164.5-165.9°@H) , 1.24 (t, J=7.2 Hz,

E’,lﬁ4 (4- Fl5u0r ophenoxy)GLegsz Ethoaxgarbop let _- 4-(4-fluorophenoxy)benzene ulfon 11
pent yl ) ami no] prmﬁmwwamcxmm A solution of 1.37 g

(%2.47 m‘r})l 7153 equi xxial saten off hyor axylasi r}famdﬂydro«ach'lmtat@l6>(yt:emaonyu=zthy|§1%«:ﬁ4{371-8
mol ,
L aa oy T0 VB RNeRl e M e R R el el iR S i o e

white solids t olnm%mmeMbromEhenms treatedvavith B0 mlabf 2Mengldrbchionaranidtad aanwiehent
tenper at ure ovegidhture Iﬂsﬁg %%Ecﬂéti f%?tént]ﬁ '3; ERQL efnit iRl Wab Girflddt ambient

treated with a solution of
3-{(1-chl orocar [gg}wqa&y%fobgwéqﬁlm%s [T e@q!u:ls were ltered the aqueous phase was extracted with

f 1 uor ophenoxy) - biemaenessnd @naltﬂeammun}eﬂr&gunmpr@seﬁ%fé wadnby |W|th e@te@rdnea over’ 3

m.  of i chl or onet re s descri bed above
i sol ati on, gusf%éi‘ménsﬁ{%% 3’9‘131 Sce” lrate@ab‘fi YREHM ° T sgm 380"/ e a2
stirred at O[ er ehGybaborgGthyl)tutdcisompitbnaty)meniEnestifotydapianky dopentbmcarbbxyli@bout
one hour. The rg, ﬂ&%éé’&e ~then treated with 50 nL of 2N aqueous

an

hydr ochl ori ¢ aci was stirred at anbient tenperature for one hour.
The aqueous phase wasH AR éR“t“%‘a‘dGth 68 (bs. Hi)lcRI7&7 SAdhark 728d- 3 He, edniitAed

organi ¢ phases wef enVighess-nbd (i, 2N, 3Q4EQUS7.1 Hz, 2}4%3483@5149& 2R), 28149 70 ZmXop0
m.) and wat

fl uor opheno%) bzﬂig"rﬁémﬁ (j?fi %#(”?\;H? 6>?§€a496'é1n%*yl Ey‘bitojpéﬁﬂ?l :)"'Qm noj pr opi on
ic acid ethyl 20 eSfer 3i{f1-Chibrobirbomyi@/iclvpssty)Iaat-fluss&shenbBijbenkéife-

preparation of o 3-1 L4 fdsflUOr0o Eth I;?:h noxy) benzenesul fonylT-(1
- hydr oxycar bamo fc "acid without i sol ati on.

An al i quot was conceft repiution t of a7f26arg (15.1 mmol) of [Eﬂz-fﬂﬁbmdnmm-ﬂa)t
[err] 10.37 (s, 7,30 7.6 M

5E) . 70147, 20 ﬂJne]"Qphle_i)&x?)@er(z%nes%anyleaZn r?ogc%ZloZ&t%géa(th agéHz 27 mL  of
3.42-3. 47 (,%15 2 hlorgmgtbanez‘gas tregtqgiwlthni4g|q)(17 mmpk 191 gglw@ﬁptspwboxalg_l cwpnq_eggi
(m 2H), 1.43- 10852 r{Unm.34Mhol, Clo2l&ulvhientdyof dimetigifordbbnide at ambient temperatufe, causm%

I i on ncentr naer. v
3:‘ m3|_ arly pr epasoenQe SgublflJI' ON N SwaCsO gtgreg %J\[/eerrgilg#t de Thea(%clejsltjjp]ng soelsutxon %f 3{(1-

chlorocarbonylicyclopentyl)-[4-(4-fluorophenoxy)benzenesuifonyllamino}propionic acid ethyl
ester was used for the preparation of 3-[[4-(4-fluorophenoxy)benzenesulfonyi]-(1-
30  hydroxycarbamoylicyclopentyl)amino]propionic acid ethyl ester without isolation.

A similarly prepared solution of  3-{(1-chlorocarbonylcyciopentyl)-[4-(4-
fluorophenoxy)benzenesulfonyljamino}propionic acid ethyl ester was concentrated under
vacuum to an oil.

TH NMR (CDCI3) & 7.84-7.87 (m, 2H), 6.97-7.12 (m, 6H), 4.10 (q, J=7.2 Hz, 2H),

35 3.55-3.59 (m, 2H), 2.68-2.72 (m, 2H), 2.47-2.53 (m, 2H), 1.95-2.02 (m, 2H), 1.71-1.76 (m,
4H), 1.24 (t, J=7.2 Hz, 3H).



[[4-(4-fl uorophenoxy) benzenesul fonyl ] - (1- hydr oxycar banoyl cycl opent yl ) am no]

propionic acid ethyl ester as a hard dry foam
3-[[4-(4-Fl uorophenoxy) benzenesul fonyl]-(1 -hydroxycar banoyl cycl o- 30
pent yl ) am no] propi onic Acid A solution of 7.48 g (15.1 mmol)

of 3-[(4-(4-fluorophenoxy)benzenesul fonyl]-(116-

hydr oxycar banoyl cycl opentyl )am no] propionic acid ethyl ester in

di chl or onet hane was concentrated by rotary evaporation with the
addition of 75 nL of toluene. This solution was treated with 75 nL of

water, cooled to OC and,t dW|th605 151 . .10 3
equi val ent s?’ of sod®im hﬁmm%}fﬁm&g@ém

stirring. Thi s pentybamigo]propioni@8cigtbtinyi &dtef or 15 mi nutes at 0C and warned to

ambi ent "t enper al Ur & xQffio PR 11419 71RO 13 caBBIERY S Rmé@a}?ﬁé ReRaiaket

diluted with 7.5 nL tetrahydrofuran, cooled to O[e

With 33 i of  8R TeddbmEohy reSEHRIBRDO! o et 035 vt HEA'GRWINTH L HSaTTPl.
was stirreg édymbélerﬂé offiimefhyleitynatiorias, ebediey virlite 06idé @ Reditelt TheRReFalaY e,
and the et h%l

17- Ry BTOR SR ETRREUTVREE P T dPR ien SpRedingC an
sol ution vvas S lreatkd/ v\nth eatseldtion dh7.54 g (1560 mutol)obf Bt athlescarborgitipdiamahtyl) [4. (4-
Lemper atur e ;;’ﬂgﬁ{g&g\eﬁcgl,%qeazérgswffoﬁafamnfom‘onendaa{@s el TEGE i 7HVERDI ght.
3-[[4-(4-fluor g‘gwgrﬁ@gshyrﬂﬁ;mq@gmsr ¢sgided (@pove, without isolation, causing an exotherm to

h_ydlr gx]ycar barm)éb&m@pm& WixkEWaS JsBrrdaiPat @PC Gor 201 findss andvdli dnbiedOlehderat(idfor
yl e rom

21 hoxycar boy| EERSPTe fobr T3 AP RS MSRYFREAYEREL TFORY PR BYESERERERT ane

car boxylic 10 aat wah) stirred at ambient tempedare fot-bridMaur( DWB@gaHoes phase fves eftrattdd h (s,

10305 G5 el o M) (bl st S

ed

2.61- 2. 66yqreghlope]) aci, (24 x2 Sggm(_mangH)v,atei_(gg- mLBO (This 3e¢lytion] o6 43-[14-G5
(m 4H). er 16%u§oﬁh§§ox§)b@ﬁ‘ieﬁ&s@lfon 1-(1 carbethoylc clopentyl)ammo%proplomc acid ethyl
EXAVPLE I¥ uoro-p enoxy) - benzenesul I 4-h cY

y
roxycar bam%gl e8ler aH‘de"ﬁh'°r°m‘=‘t an‘yréﬁﬁ‘54 3RS - PR nbp- pRTBRATIRN ¢ %{m ({4-(4-fiuoro-

A) 4-[N-(Di ph@ﬂ)@)ISEHZEl’)dsﬁf&ﬁ?l}a(mrﬂﬂrbh&bﬁbarhy)ﬂh’yelbpﬁ’n%arﬂmﬁ]ﬁd’obﬁmy| idid  walsdudl
benzyl ester i o}'wa concésr}?rgggl on of sodi um hydride (6.56 grams.
0. 164 nol e) |n'58{aﬂ§ﬂ é}?a‘éﬂ ol “ether (150 nm.) at OC is added

a solution of the N- ('idil\ﬁlﬁDM$®(ﬂBh§/ﬂQah7eQSgW)cBﬁé (9éHryl74-7.79 (me8tip(7.240. 7808
Funnel - A SRR o 20 i @ RO Pb R s R RS A PR i
et hyl ene gl2pcol2.6di(metH)y3.16:2.A&(m, 265D 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-
[14-(4-fluorophenoxy)benzenesulfonyl}-{1-hydroxycarbamoyicyclopentyl)amino]propionic  acid
ethyl ester as a hard dry foam.

H) 3-[[4-(4-Fluorophenoxy)benzenesulfonyl]-(1-hydroxycarbamoylcyclo-

30 pentyllaminojpropionic Acid

A solution of 748 g (15.1 mmol) of 3-[{4-(4-fluorophenoxy}benzenesuifonyl]-(1-
hydroxycarbamoylicyciopentyl)aminojpropionic acid ethyl ester in dichloromethane was
concentrated by rotary evaporation with the addition of 75 mL of toluene. This solution was
treated with 75 mL of water, cooled to 0°C, and treated with 6.05 g (151 mmol, 10

35 equivalents) of sodium hydroxide pellets over 10 minutes with vigorous stirring. This mixture
was stirred for 15 minutes at 0°C and warmed to ambient temperature over one hour. The
agueous phase was separated, diluted with 7.5 mL of tetrahydrofuran, cooled to 0°C, and
treated with 33 mbL of 8N aqueous hydrochloric acid over 20 minutes. This mixture was

stirred with 75 mL of ethyl acetate at 0°C to ambient temperature, and the ethyl acetate phase



m.) is then added, in 10 nL portions over approximtely 5 mnutes, to the
et hyl ene gl ycol 25 di ret hyl ether solution. The ice bath is renoved and
the reaction is stirred at room tenperature for 16 hours. The m xture
is diluted with diethyl ether and washed with water. The aqueous | ayer
is extracted with diethyl ether. The conbined,organic extracts are washed
with brine, dried over magnesium sul fate, and concentrated to afford crude

product . Chr omat ography on silica gel eluting first with 4 L of 5%
et hyl acetate/ hexane followed by 4 30 liters of 10% ethyl acetate/ hexane
provi des 4-(N-(di phenyl net hyl ene) am no] t et r ahydr opyr an- 4- carboxylic

aci d benzyl ®stw&gs wa@te@ﬁgarwayr@,qdmjw water. The ethyl acetate sol@jon was slowly treated with

4- Ami not et r ahydy SEPM[ AN héxaRed Boaidrk tededefhilE RAYdingE iy to precxpltate and wad Qtirfed
solution of 4-[N-(d hen%(l nmet hyl ene) ami noj t et rah4ydr o%r an- 4- car boxyl ic acid

benzyl ester (0°% o | e MRIPNG YRIET | St het  §F1 20l upEPeapPeRianaytiei4 -
h%/dr ochl 1(:)ri c ach;dro%;‘acarmiowtydmer(tﬂﬁﬁunasi,p)roploﬁheadm x4 drvehite Solit q7n%qﬂb|d/|frgmr?4r(:sl
at room tenpera 0L e
S amom TR LSk kR e e Y o RSO
to pH 10 wi 6 dadidit e agueous ammoni um hydr oxi de sol ution and extracted W|th

di chl or onet hane. The1r@NW1(iwseMd)aqtz 3 $s, A, e 4@\(er1t-$ommm sl 7.82 @1, a88l6 Hz,
concentrated to anm not et rahydropglran -carb Xl ic acid benzyl

e 4-

est er. )% 7.28-7.35 (m, 2H), 7.20-7.26 {m, 2H), 7.08 (4, J=8.9 Hz, 2H), 34 3.49 {(m, 2H), 298
5 C) 266 (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
4-[4-(4-Fl uor oppegoxy) benzenesul f onyl am no] t et r ahydr opyr an- 4-

carboxylic g hzyl ester ol ution of

4- am not et ra}%ydr opyr an- 4- car boxyl iC aC| dgxbmﬁ%—fest er (O. 0404 rml e) in
N, N- di met hyl f or mami dé[¢- g & I-tetranys :
Solid 4-(4- E}g,ghggzlgmﬁgﬂé%ggﬁﬁzaemesuI fonyI chI ori de (12 165 grans,
0.0424 nole) is 1 soI utlon in portlons The_resultlng
mxture is stirred af) r ooflN-ERiphanyimatayle nojteirahydrogyran-4 di€ st 3Gi8
the solvent is paveterby evaporation under vacuum The resi due was
partitioned,hetween saturated so |um arb te soI

di chl or onet ﬁg Thz @ SUSP%{’S‘%&S nde? @r}% aFate aér?dmgi? NSRRI A

di chl or onet hanedlmthe! amnﬂﬁned airog%mladded a solytiary efrte d(dipheagimettlyieneidiyclneibaszybnd
dried over sodi upSHbiRbmolHRYIAL bPLi BinelPReunPl0eAl dhRARE vil BuaitohGHHIMA

e DAL (411 uor op PSR §) HEATESHES BRECAHE hEPIS| A 0 i pjang sivac dimetny etner (50
carboxylic aci dmppRzydn &Rk€rin 16nASHorioRE QUEH DECARANKIYON nirutdsCR tBE bth@bnd JIRd!
\pl)mr E)CI ggodA) it [ Z¥1| (gfimethyla(e:tﬁgrago?utx/on he‘%enge fb%lh %Wreemoegld g dA) theetp ctloﬁcigts%Freed /at rr]oeo)x(nane
f | uor ophenoxy) benpemesal fd 0B ybasi Mbd trotura ksydivep with miethytethdyoay washegowith veerz y |
ESE (erz Et hoxycar El’cl)enaque@s IaI Sls[eﬁtra(c fd Vﬁilth dtreglylp téelg] O;r(h co, é)li’nzecé ﬁr am xtract]s]are aghed
anmi no} -t et r ahydwigh Wﬁ%\ndr@dc&‘febdﬁiﬂnp%wacﬁ”ﬁataeﬁﬂlcoe‘?ﬂ@?fed 'f° aff°fd C'Ude preduct.

?glogt l onI of (53 CRrorERYapByf off iRaREOSIURY iRt withe LYt 8V &k asdtetehaade Hlowedly 4
o

30 liters of 10% ethyl acetate/hexane provides 4-[N-(diphenylmethylene)aminoitetrahydropyran-
4-carboxylic acid benzy! ester as a clear yellow oil.

B) 4-Aminotetrahydropyran-4-carboxylic acid henzyl ester

To a solution of 4-[N-(diphenyimethylene)aminojtetrahydropyran-4-carboxylic acid

benzyl ester (0.047 mole) in diethy! ether (120 mL) is added 1M aqueous hydrochloric acid

35 solution (100 mL). The mixture is stirred vigorously at room temperature for 16 hours. The
layers are separated and the aqueous layer washed with diethyl ether. The aqueous layer is
brought to pH 10 with dilute aqueous ammonium hydroxide solution and extracted with
dichloromethane. The organic extract is dried over sodium sulfate and concentrated to give 4-

aminotetrahydropyran-4-carboxylic acid benzyl ester.



2 equivalents) of ethyl propiolate in 200 nL of dry tetrahydrofuran at
llerr]Cis treated with 53.2 m. (53.2 nmmol, 1 equivalent) of a

sol ution of tetrabutyl anmonium fluoride in tetrahydrofuran (1M over
45 mnutes. The resulting solution is allowed to warmslowy to anbient 25
tenperature and stirred overnight. The tetrahygrofuran is displaced with

tol uene at reduced pressure, and the toluene solution is washed with
wat er and brine, diluted to 600 nmL with toluene, stirred with 90 g of
silica gel for three hours, filtered, and concentrated to the title
conpound. 5 c) BEh- 4-4 Fluorophenoxy)benzenesulfonylamino]tetrahydro

4-{( 2- Et hoxycar bon | - et h [ p y enzenesu y
am no}-tetrahy lic acid A sol ution of (4.4
mmol ) of the productroef so&ﬁla’pofD-édﬂncﬁéraﬁ#drﬁﬁyrﬁtdﬂ&ﬂﬁﬂxylic&chrtﬁﬂiyﬁéhtém ¢.6404 mole)2. 5
g of 50% wat er O/ car I d,s er psi
of hydr ogt'ar}r,:ﬁ\s\l %’Q‘Eaf ormgr%déj%]? nq"('ga? a(%)d%‘q t”e %P)ém@%g " B?%PEP% g]d g’ﬁd’d
washed with et lﬁacngmhe(mxyxoezzsenesulfonmf)lorldwéZ TGSI grams. . GHad mmm 3uded tarthe abave
conbi ned an@ CQBGEIM iR %Bﬁlgném‘ﬁﬁé re¥@(ﬁ’§%t§1% i€ Hr% §500m9€ Helre for 16 hours and

F) 3-{( -Chlorocarbony -t et rahydr o- pyran- 4- [ 4- (4-f1 uoro- phenoxy) -
benzenesul f onyfenafmPtotf- 158 o3 V6Rli & r&E’PY)edegh)?I"aRQﬁt‘é’l‘ under vacuum. The pesigdye \fdson
of (15.1 mmol) pafitidrke HENaEHAC batiraem sStiR@m BicarBondte Bblutdh ghdC bicmsomehiane The

H_e?})eg Vr;nrri)lh 163'6%1‘15 (iayer @Tgepara%ed andq tr\égeg t}s1)dlc?'ulcorome{i‘ha)(\I C‘lt?wleocrolm Ine o(rjgaglc02

-19- 5 e dpyessa@rewashipd pfth tinesnt glicdovensotide safatanbiapatatiorcofersatvemtander
causi ng song bybhl i GproRdich 'éude 443! é{b&@&heﬁw@ ﬂéhgé?\tesulfl%n{u%%& ath','cf}gpyran-4-

solution of the title conpound Is use
€) 3-[ 4- (4CMbaw%ﬁaHéwam)es%nf@ﬁ*é§nr|0mawla}>hv( an ﬁy'éﬁ 69Jy%‘5fﬁ%ét’ﬁ’@>>2|5% ethyl
t et rahydr o- pyr aBetétey!/) -h%i?@riéo]fouaﬁv@di)l eﬁl 60°%CiethyEt dngtatee St eexdd prowdﬁld 4[34%4
C oride in

52" oM O { Tl oneaterg o étf‘)f%wfawfafby# BSOS

treated with 5.8 m_d)45 g ﬁ) (,‘ 'b@ﬂem’étﬁt’oh i
chloride, causing whi'te

to warmto ?&nb|ammO}tteﬁm#m-nwanﬁﬁamkﬂhtaCIdTbﬁnsylreﬁwure is then cooled to
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toluene, stirred with 90 g of silica gel for three hours, filtered, and concentrated to the title

compound.
E) 4-{(2-Ethoxycarbonyi-ethyl)-[4-(4-fluoro-phenoxy)-benzenesulfonyl]-

30 amino}-tetrahydro-pyran-4-carboxylic acid

A solution of (4.4 mmol) of the product of step D in 25 mL of ethanol is 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 is removed by filtration and washed with ethanol (4 x 25
mbL). The filtrate and washings are combined and concentrated under vacuum to crude
35  product.
F) 3-{(4-Chlorocarbonyl-tetrahydro-pyran-4-yl}-[4-(4-fluoro-phenoxy)-

benzenesulifonyl]-amino}-propionic acid ethyl ester

A solution of (15.1 mmol) of the product from Step E in 73 mL of dichioromethane is

treated with 1.4 mL (17 mmol, 1.1 equivalents) of oxalyl chloride and 0.02 mL (0.3 mmol, 0.02



20 " the title conpound in dichloronethane is used in the next step.

(H 3-[[4- (4-Fl uor o- phenoxy) - benzenesul f onyl ] - (4- hydr oxycar banoyl -

t et rahydr o- pyran-4-yl)-am nol - propionic acid A sol ution of
15.1 nmol es of the product from Step G in dichloronmethane is

concentrated by rotary evaporation with the adgdition of 75 nL of tol uene.
This solution is 25 treated with 75 nL of water, cooled to O[err]C, and
treated with 6.05 g (151 mmol, 10 equival ents) of sodi um hydr oxi de
pellets over 10 mnutes with vigorous stirring. This mxture is stirred for
15 minutes at OC and warnmed to anbi ent tenperature over one hour. The
aqueous phase | squivalentsyefipetpuigrmamige atambint lempemtuig, GESIRGSGMenPPiEURREh s
cool ed to O[ err fered 3REigHE atRAreMbing sttt oOfhe Gk compoRdUE Y& RYHEPENLifoLC
acid over 20 mnutes. This mxture is stirred with %5 nmL of ethyl acetate
30 at 0Cto aﬁﬂ?té’ﬁt tenperature, and the ethyl acetate phase is separated
and washed with Gyat es-[[4-[41Eluetdptenaybannsealifohyipp-nagoxyoarbambylat ed t o
é;('i:vgl_}zhg titl ete?rgmg-ggran-4-yt)-amino]3propionic acid ethyl ester
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hydr ochl ori de solution f 18- @ﬁ@?@ qﬁt ¢ Lﬂr@uetf from Step in dichloromethane is
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separated dilu ed with 7.5 mL of tetrahydrofuran cooled to O"C and treated with 33 mL of 6N

aqueous hydrochioric acid over 20 minutes. This mixture is stirred with 75 mL of ethyl acetate
30 at 0°C to ambient temperature, and the ethyl acetate phase is separated and washed with
water. The ethyl acetate solution was concentrated to yield the title compound.
EXAMPLE 3
3-[[4-(4-Fluoro-phenoxy)-benzenesulfonyl]-(3-hydroxycarbamoyl-8-oxa-

bicyclo[3.2.1]oct-3-yl)-amino]-propionic acid

35 A) 3-(Benzhydrylideneamino)-8-oxabicyclo[3.2.1]octane-3-carboxylic  acid

benzyl ester
To a suspension of sodium hydride (0.41 grams, 17.1 mmole) in N,N-

dimethylformamide (50 mL} at 0°C is added dropwise a solution of N-diphenylmethylene
glycine benzyl ester (7.8 mmole} in N,N-dimethylformamide (50 mL). After stirring for 30
40 minutes at room temperature, a solution of cis-2,5-bis(hydroxymethyl)-tetrahydrofuran



oct ane- 3-carboxylic acid benzyl ester A sol ution of
3-am no- 8- oxabi cycl o[ 3.2. 1 ]Joctane-3-carboxylic acid benzyl ester 20
hydrochl oride (2.9 mol e), 4-(4-fl uorophenoxy)benzenesul fonyl chl oride (923
ng, 3.2 mol e) and triethylamne (0.9 nL, 6.5 mmole) in
N, N-di met hyl formam de (45 nL) is stirred at r-2@m tenperature
overni ght. The solvent is renoved under vacuum and the residue is taken up
in sat urat ed aqueous sodi um bicarbonate solution. After extracting
twice with nethyl ene chl oride, the conbined organic |ayers are washed
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D) 3-{(2-Ethoxycarbonyl-vinyl})-[4-(4-fluoro-phenoxy)-benzenesulfonyl]-

amino}-8-oxa- bicyclo[3.2.1]Joctane-3-carboxylic acid benzyl ester

A solution of (53.2 mmol) of the product of the previous step and 10.8 mL (106 mmol,

30 2 equivalents) of ethyl propiolate in 200 mL of dry tetrahydrofuran at 1°C is treated with 53.2
mL (53.2 mmol, 1 equivalent) of a solution of tetrabutylammonium fluoride in tetrahydrofuran

(1M) over 45 minutes. The resulting solution is allowed to warm slowly to ambient
temperature and stirred overnight. The tetrahydrofuran is displaced with toluene at reduced
pressure, and the toluene solution is washed with water and brine, diluted to 600 mL with

35 toluene, stirred with 90 g of silica gel for three hours, filtered, and concentrated to the title

compound.



i sol ation. ©)

3-[[4- (4- Fl uor o- phenoxy) - benzenesul f onyl ] - (3- hydr oxycar banoyl - 8- oxa- 20

bi cycl o[ 3.2.1] oct-3-yl)-am no]-propionic acid ethyl ester A
solution of (19.7 mmol, 1.3 equival ents) of hydroxyl am ne hydrochloride in
9.2 nmL (114 mmol, 7.5 equivalents) of dryijpyridine at 0 Cis treated
with 5.8 nL (45 mol, 3.0 equi val ents) of trimethylsilyl chloride,
causing white solids to precipitate. The m xture is allowed to warmto
anbi ent tenperature overnight. This mxture is then cooled to O[err]C and
25 treated th a s!gl Utl:f)z_ i

mL of di chl oronet ha s+ F
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bi cycl o[ 3.2. 1]oct- yI ) f—@ g[ 4
15.1 mmol es of the gﬁodu Efler@lan
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aqueous hydrochloric acid and was stirred at ambient temperature for one hour. The

aqueous phase is extracted with dichloromethane and the combined organic phases are
30 washed with 2N aqueous hydrochloric acid (2 x 50 mL) and water (50 mL). This solution of
the title compound in dichioromethane is used in the next step.

{H) 3-[[4-(4-Fluoro-phenoxy)-benzenesulfonyl]-(3-hydroxycarbamoyl-8-oxa-

bicyclo[3.2. 1Joct-3-yl}-amino]-propionic acid
A solution of 15.1 mmoles of the product from Step G in dichloromethane is

35 concentrated by rotary evaporation with the addition of 75 mL of toluene. This solution is
treated with 75 mL of water, cooled to 0°C, and treated with 6.05 g (151 mmol, 10 equivalents)
of sodium hydroxide pellets over 10 minutes with vigorous stirring. This mixture is stirred for
15 minutes at 0°C and warmed to ambient temperature over one hour. The agueous phase is
separated, diluted with 7.5 mL of tetrahydrofuran, cooled to 0°C, and treated with 33 mL of 6N

40 aqueous hydrochloric acid over 20 minutes. This mixture is stirred with 75 mL of ethyl acetate



15 roomtenperature for one hour and then at 130[err]C for 11 hours. The
cool ed reaction m xture was treated wth 162 nL of water, seeded with
a trace of 4-(4-fluorophenoxy)benzenesul fonic acid 4-fluorophenyl

ester, and granul ated at roomtenperature overnight. The resulting solids
were filtered yielding 20.24 g (85% of 4-(4-32-uorophenoxy) benzenesul fonic

acid 4- fl uorophenyl ester. 20 [err]H NVMR (CDCl [err]) [err]
7.74 (dd, J=7.0, 2.0 Hz, 2H), 7.14-6.97 (m 10H). np 78-83 [err]C. _
PREPARATI ON 2 4- (4- Fl uor ophenoxy) benzenesul fonic Acid

, Sodi um SaPt at 0°C to ambient temperapyres |apd the eyl 47etat8 phageO's B8darated pncofvashed with

4- (4-f1 uorOphewgtw)ﬂ@@ﬁmekeféam.&@éydanéentrated to vididHAE th%%gmnﬁster in 475
nmL. of ethanol was added 13.09 g (0. 327 equi val ents) of 25 sodi um
hydroxi de pellets. This nixture was h@&ggdséﬂ%ll ux for three hours and
stirred over ni ght 4-¢4-Fiuo@iphéreiXppieaidnesulfohiReA di@ 8 Fldordlthei@lHsthy Wer e _
filtered yielding 37.16 g (98% of 4- (4-t1 uorophenoxy)benzenesul f oni c
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4-(4-Fluorophenoxy)benzenesuifonic Acid , Sodium Sait

To a slurry of 47.43 g (0.131 mol) of 4-(4-fluorophenoxy)benzenesulfonic acid 4-

fluorophenyl ester in 475 mL of ethanol was added 13.09 g (0.327 mol, 2.5 equivalents) of

25 sodium hydroxide pellets. This mixture was heated at reflux for three hours and stirred

overnight at room temperature. The resulting solids were filtered yielding 37.16 g (98%) of 4-
(4-fluorophenoxy)benzenesulfonic acid, sodium salt.

1H NMR (CD30D) & 7.73-7.78 (m, 2H), 7.05-7.13 (m, 2H), 6.99-7.05 (m, 2H), 6.90-

6.85 (m, 2H).
30 PREPARATION 3

4-(4-Fluorophenoxy)benzenesulfony! Chioride

To a slurry of 15.0 g (0.052 mol) of 4-(4-fluorophenoxy)benzenesulfonic acid , sodium
salt, in 150 mi of dry toluene was added 11.3 mL (0.155 mol, 3 equivalents) of thionyl chloride
and 0.04 mL (0.5 mmol, 0.01 equivalents) of dimethylformamide. The resulting mixture was

35 stired at room temperature for 48 hours, filtered through diatomaceous earth, and
concentrated under reduced pressure to 40 mL. This solution was used without further
purification to prepare 1-[4-(4-flucrophenoxy)benzenesulfonylamino] cyclopentanecarboxylic

acid benzyl ester.
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1. A conpound of the formul a [err] wher ei n
Rlerr] is (CJer]Jr-Cerr])alkyl or optionally substituted benzyl;

Rlerr] and Rlerr] are independently ((err]-Cerr])al kyl or R[err] and
Rlerr] are taken together to forma 10 t hree3to seven nenbered

cycl oal kyl, pyran-4-yl ring or a bicyclo ring of the fornula [err]
wherein the asterisk indicates the carbon atom comon to R2 and R3;

Q is (derr]-derr])alkyl, (derr]-Cerr])aryl, (C2-Cerr])heteroaryl,
I

CLerr]) het or oar a%%f LB g ERen) 8 Bl ooy e pmsepinas oy 477 S B

(Ce-Jerr])aryl ﬁg@ﬂ cq)@grrz}eyqugqnyl chpq%qsrar.on jggrrespondlng to a 96% yield.
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err])aryl (C[ ePEparey et was)carsialieed feam hexale mplePHt- kyl |
(C6-Cerr])aryl (Co-Clerr])aryl (Co-C[err])aryl,
(derr]-Cerr])aryl (Co-Cerr])aryl (C2- Cerr])heteroaryl,
(C2-Cerr])heteroaryl (Co-Clerr])aryl,
(CZ-C[err])heteroaryI(C2-C[err])heteroary|, (Ce-Cerr])aryl(Cerr]-
Cerr])al koxy(([err]-0C6)al kyl, (C6-Cerr])aryl (C
-C6) al koxy(Cerr]-Cerr])aryl, (Co6-Cerr])aryl(Cerr]-derr])al koxy(C2-



Cerr])heteroaryl, (C2-CJerr])heteroaryloxy(Cerr]-Cerr])alkyl,
(C2-Cerr])heteroaryloxy(Ce-Clerr])aryl, (dJerr]- 20
Cerr])heteroaryl oxy(C2-Clerr]) het eroaryl,
(C2-Cerr])heteroaryl (Cerr]-C6)al koxy(( err]-Co6)al kyl, (Cc2-
Cerr])heteroaryl (CJerr]-C6)al koxy(Coe-Clerr])asyl or
(C2-Cerr])heteroaryl (CJerr]-0C6)al koxy(C2-C err]) heteroaryl;
wherein each (C6-Cerr])aryl or (C2-Clerr])heteroaryl noieties of said
(C6-Cerr])aryl, (C2- C err])heteroaryl,
(Ce-Cerr])dryl(Cerr]-Co)al kyl, (C2-C ecrAimBet eroaryl (Cferr]-C6)al kyl,
err]-Cerr])aryl ox - | kyl ,
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(Cerr]-derr])aryloxy(C2-Clerr]) heteroary oO—Y
(C6-Cerr])aryl (Co-Clerr])aryl, 25 (C6-C Yaryl (C2-C[ err]) heteroaryl,
(%(Im])wW(%(Imﬂ)mW(qu]C&Mk ,
(derr]-Cerr])aryl (Co-Cerr])aryl (Co6- Cerr])aryl,
(C6-Cerr])aryl (Co-Clerr])aryl (C2-C grr]) hetgfoaryl, Y,
(C2-Cerr])heteroaryl (Co-Clerr])aryl (Cc2
Cerr])heteroaryl (C2-C err]) het eroar
(C6-C[err])ary|(C[err]-CB)aIko%y Pkyk\ (Ce-Cerr])aryl (Cerr]-
C6) al koxy(C6-C err])aryl, R S0,Q
(C6-Cerr])aryl (Cerr]- CB)aIkoxy(C2-§§ eroaryl,
(C2-Cerr])heteroaryloxy((err]- Co6) al kyl ,
(C2- d err]) het er oar Whesei(Rias (G &ilalkylar gptionally substituted benzyl;

C2-derr heteroar 2 r R 3 0 .

E:[ or ?][ ) he%)e | (C[ﬁ @K‘yrz%qe el é’“]iéﬂﬂ((e @Zgg%{’ig g[ éfl?rl]?)%lglt(akie together to form a
(C2-err] )‘r?et fB%P;fPte@[ ‘T—‘feé[ ?'??1")V5|Pkf69<9(vtﬂ[n§rwqu0éq rr"]g)oémformwa( Jerr]-
- 25- 5 Cerr])heteroaryl (Clerr]- CB)aFkoxy(Cz Cerr])heteroaryl is

bon atons capabl e of
stituents per ring

optionally substituted on any of the ring
form ng an additional bond by one or nore
i ndependent |y selected from fluord bl or o, brono,
(derr]-Cerr])al kyl, (Cerr]-0C6)al koxy, uoro(Cerr]-C3)al kyl,
perfluoro(Clerr]- C3)a|kox and (Ce6-C[err])aryl oxy; and Y is
hydr ogen or (C[err] yv@er)aﬁqt gsteriglgindicates the carbgn atom com(n@mmﬂ)@nqﬂRaccor ding to

ci a: m 1 vvnfarel n R2 @’lds chgtcrslalk@re 6 it Oagttyﬁétertaé}ﬂ Ce-Chd &I@cacc)ffﬂf‘)b(éty' ’

wheren the' asterrerevicyiclheS « futaduen cé%c@%ikwom«&ncnomxéwm RErr]
3. A cdipogerdogE:,dhetetoaryc| CAT.Y) am@er@b)aryQ | ®6-Cio)ary(Co-Colheteroaryl,  (Cq

‘C‘O%OLLgogfp[‘ﬁ%"Mﬁg ¥Jwt(%5c o, | (Ce-Cro)aI(Co-C o)y BL-BERRT ‘ccOEmPary‘?BaHoﬁ%l&-

Cs)heteroaryl, (Cz-Cg)heteroaryl(Cs -Cio)aryl, (C,-Co)heteroaryl(C,-Cq)heteroaryl, {Ce-Co)aryl(C,-

Cs)alkoxy(C,-Cglalkyl, (Ce-Cro)aryl(C,-Ce)alkoxy(Cg-Cglaryl, (Ce-Cyo)aryl(C,-Cg)alkoxy(C,-

Co)heteroaryl, (C,-Cg)heteroaryloxy(C,-Cg)alkyi, (C,-Co)heteroaryloxy(Ce-C,o)aryl, (C,-

20  Cg)heteroaryloxy(C,-Cy)heteroaryl, (C5-Cq)heteroaryl{C4-Cglalkoxy(C,-Cg)alkyl, (C,-

Co)heteroaryl(C,-Ce)alkoxy(Cg-Cig)aryl or (C,-Co)heteroaryl(C,-Ce)alkoxy(C,-Co)heteroary:

wherein each (Ce-Cyp)aryl or (C,-Co)heteroaryl moieties of said (Ce-Cio)aryl, (C,-

Colheteroaryl,  (Cg-Cig)aryl(C,-Colalkyl,  (C,-Co)heteroaryl(C,-Celalkyl, (Cg-Cyo)aryloxy(Cy-

Celalkyl, (Ce-Cio)aryloxy(Ce-Cio)aryl, (Ce-Cio)aryloxy(C,-Co)heteroaryl, (C¢-Ciqaryl{Ce-Cio)aryl,

25 (Cg-Ciolaryl(Co-Co)heteroaryl, (Cg-Cioaryl(Cq-Cio)aryl(C,-Cglalkyl, (Cg-Cio)aryl(Ce-Cio)aryl(Ce-

Cigjaryl, (Ce-Cyo)aryl(Ce-Cyo)aryl(C,-Co)heteroaryl, (C,-Co)heteroaryl(Ce-C,g)aryl, (C,-

Co)heteroaryl(C,-Co)heteroaryl,  (Cg-Cyolaryl(C,-Ce)alkoxy(C,-Cg)alkyl, {Cs-Coaryl(C,-

Celalkoxy(Cs-Ciolaryl,  {Ce-Cio)aryl(C,-Cglalkoxy(C,-Co)heteroaryl,  (C,-Co)heteroaryloxy(C,-

Celalkyl,  (C,-Co)heteroaryloxy(Ce-Cgaryl,  (C,-Cg)heteroaryloxy(C,-Co)heteroaryl, (Cs-

30  Cg)heteroaryl(C;-Cg)alkoxy(C,-Cg)alkyl, (Co-Co)heteroaryl(C,-Cglalkoxy(Ce-Cio)aryl or (C,-

A,



wherein R err] is optionally substituted benzyl; Rlerr] and R3
are independently (Cerr]-C6)alkyl or R2 and R3 are taken together to form

a three to seven nenbered cycl oal kyl, a pyran-4-yl ring or a bicyclo
ring of the formula [err] wherein the asterisk indicates
the carbon atomcomon to R and R err] -25- Qis
(dJerr]-derr])alkyl, ((err]-Cerr])aryl, (C2-Cerr])heteroaryl,
(C6-Cerr])aryloxy(Cerr]-Co6)al kyl, (C6-
Cerr])aryloxy(Ce-Clerr])aryl, (C6-Clerr])aryloxy(C2-Clerr])heteroaryl,
(C6-( err]) as yl CHHesarddryi C@):@élll@(il (C,-CHKketebdryi-is optionallCesstitited by bhyCE -tk ﬁfgl‘c]a)tﬂlhyl
E % CC:[[ :; ; } g Z; z: %% %pgtglé %f)fcg}%;[ng%%?%dsrftlﬂwa_l E%Bdaﬁykog? ?r m?r%él{bstggents per ring independently
Clerr])aryl ( Co-€fested] framy Pyogf. eetiqro.Cloeama] ) @rfelatkyl,  (Cy-Celalkoxy,  perfluoro(C-Cs)alky!l,
(Ce-Cerr])aryl 5@@0@[@[@ Jakafyend &-c lggy{(het eroaryl,
(C2-Cerr])heteroaryl ( err - ,
(C2-d err]) het er oar yFICss &y ?gte]‘)’%1<rcy1cs alkyl.
(C2-d )er Ir L) m@E er oar yk.( C2- A:b@ﬁp“ohbdmj‘ca’dmgwdla:m 1(BRrel] R anlt RABMelt4Keh @gkther to
err])al kox err

E:[CG- C][ err] ) a?lqu() lﬂc]'ogs& P %BW (-E¥=pat F"]%%{ﬁﬂ'cym 82 BT Rar yi (1
-6) al k
-26261 OX¥ C[err] ) het er oaryl ,
(C2-Cerr])heteroaryloxy(Cerr]-Clerr])al
(C2-derr])heteroaryl oxy(Ce-Clerr])aryl, c2-
Cerr])heteroaryl oxy(C2-Cl err]) het eroaryl

C2-C err])heteroaryl al kox r al kyl C2-
E:[er ?][ ) he% )er oaryl (Cy Q%Tthe%ft%ﬁiﬁ@%@ﬁ”ﬁ%&% F“{ﬁmg{pn RIS (
(C2-Cerr]) het er oar ys.( ([ ehrdmpolty adckrainy (dC2ai] 1evietgirh@tse4-gaftuptophenoxy)phenyl.
wh [ C6- t f d
phereln eachs (B L egl 1) AR Yookls e fROEEI doBELE PREYmTR! o1 1 &S of sai
(C6-Cerr])aryloxy(Clerr]-Cerr])al kyl, - gyrlyaryl oxy(Ce-Cferr])aryl,
(Ce-Cerr])aryl oxy(C2-

v

o <

N
‘o/“>< Nsoq

R? R’

wherein R' is optionally substituted benzyl;
R? and R® are independently (C,-Cg)alkyl or R? and R® are taken together to form a
three {o seven membered cycloalkyl, a pyran-4-yl ring or a bicyclo ring of the formula

*

20
wherein the asterisk indicates the carbon atom common to R? and R3;

Q is (C,-Cglalkyl, (Cg-C,plaryl, (C,-Celheteroaryl, (Cs-Ciplaryloxy(Cy-Cglalky!, (Cse-
Ciolaryloxy(Cg-Cyglaryl,  (Cs-Ciolaryloxy(C,-Coiheteroaryl,  (Cs-Ciolaryl(C,-Cg)alkyl, {Ce-
Cio)aryi(Ce-Ciolaryl, (Cg-Ciolaryl(Co-Coheterocaryl, (Ce-Ciolaryl(Ce-Cio)aryl(C,-Celalkyl, (Ce-

25  Cyg)aryl(Ce-Ciolaryl{Cqs-Ciplaryl, {Cs-Ciolaryl{Cs-Ciolaryl(C,-Co)heteroaryl, (C,-Co)heteroaryl(Ci-
Cslalkyl, (C,-Cg)heteroaryl(Cq-Cyglaryl, (C,-Cg)heteroaryl(C,-Co)heteroaryl, (Cg-Cig)aryl(C,-
Cs)alkoxy(C,-Cglalkyl, {Ce-Cio)aryl(C4-Cg)alkoxy(Cg-Ciolaryl, (Cg-C,g)aryl(C,-Cg)alkoxy(C,-

QO



-C[err])heteroaryl (derr]-der

r]yaryl(Cerr]-Cerr])al kyl,
-Cerr])aryl (Co6- C[err])aryl (Ce-Cerr])aryl (C2-Cerr]) heteroaryl,
-Cerr])aryl (Co6- C[err])aryI(C[err] Co) al kyl ,
-Cerr])aryl (Co-Clerr])aryl (Co-Cerr])aryl, (C6-Cerr])aryl (Co-
aryl (C2-C[err])heteroaryl, (C2- C[err])hzeteroaryl(C[err]-C6)aI kyl,

r]) heteroaryl (C6- C[err])aryl (C2-
et eroaryl (C2- C[err])heteroaryl

e

)

e
C[)e ])aryl (Cerr]- CG)aIkoxy(C[err] Co6) al kyl , (Ce-Cerr])aryl (Cerr]-

)

]

]

]

]

)

"
h
rr] cr';l | koxgy ( Cfofnetefoa], er r(F)-8s)hdteroaryloxy(C,-Cgalkyl,  (C,-Co)heteroaryloxy(Ce-Cro)aryl,  (Cp
E a[ errl- g[[ et } g h;éleg%oo c Q%L%Qr}ﬂy( Céc% eEJré{r&ﬁ(rc E@%f«%co Celalkyl, (Cor
(Cerr]-Cerr] )%@i‘le@f(lé‘a/ﬂ 9I| 65&9‘5‘@’@161%0)&0[! eF (Ep-Fahsteroaryl(C,-Ce)alkoxy(C,-C)heteroaryl;
(C[C[ er]r ;]C[ err]) het erpaar @33 @e&l)8kr by t'@zt h@@deéM moicti€d @F shia ( (Ce-Cio)aryl, (C,-
err

t
(G2 err]) het GHSERARDE] 556%10%@3%%%53 df%Pno SUPYCeConany cf G Ppelanion(C
q o] ] % htet gfmar@sbr(e@hmrw y ecra[cnmrwcame)aksn( %@L)ewr@&@@ber % ¢L0f373?(C90$ )heaMrdarly
substituted on an a e, of fo
agdl ti onal bono‘e ¥‘°%hl(b6r ‘° %@Rl t ulSHE @I &T‘E“ﬁ rﬁ@b& a@ﬂden fﬂarﬁ{&
sel ected fromQﬁ)PmKﬁxﬁs)f@Fﬁr@% (Bs- 64}@@@@['@-@)8@) aﬂoé-@b)heteroarvl(cs Ciolaryl, (Co
(derr]-Cerr] )c%br#é@@éryi BREl) héié’r&&&ég[ %&r £, @ &Mélkox?&, -Co)alkyl, (CoClanyiGr:

fl -
e e o o] it it bt (o ISV (G CRsAMOCrt he

formula [ertd Cealkyl, (Cp-Colhetercaryloxy(Bhefriy) R{(€J-CHhetetosppixy@palhatersatpst i foyt ed
benerl 2 PR i o B By e aB I C A S o,

w th a conpoun
(d err]-d err] )&eteroaryl(C,-Ce)alkoxy(C,-Co)hetpraary!lie optionalis sgkstiyfed n [zag ef thedngacaipdnar

sol vent. 30 atoms ca ab!e SFforming aft additRR& %énda&(bﬂé g Aste SoshlHrdpet rmgém%ér?dent ly

sai d base is tetrabutyl amoni um luorid
process accor diS§§cted Erai fyom. ﬁH@PelbfP"EPal - sc@la{}‘é'nt (Cir-E6)plkexy a HRpHikeTPGh-Smalky!,
-27- 20  perfluoro(C,-Cy)alkoxy and (Ce-Cyo)aryloxy;

and Y is (C;-Cg)alkyl;

comprising, reacting a compound of the formula

0
H
2 3

R R

wherein R' is optionally substituted benzyf;
25 and R%, R? R*and Q are as defined above:

with a compound of the formula

Vi

wherein Y is (C,-Cg)alkyl;
in the presence of a base and a polar solvent.
30 5. A process according to claim 4 | wherein said base is tetrabutylammonium
fluoride.

6. A process according to claim 4 , wherein said solvent is tetrahydrofuran.

|
* ¢ L M 5 %



5 7. A process according to claim4, further conprising reducing

sai d conpound of the formula [err] wherei n
Rlerr], Rerr], Rerr], Yand Qare as defined in claim4; with a
reduci ng agent in a solvent to forma conpound of the formula [err]
wherein R err] is hydrogen; and Rlefr{, Rerr], Y and Q are as
defi ned above. 8. A process according to claim7 , wherein

sai d reduci ng agent is hydrogen over palladiumon carbon. 15 9.

A process according to claim7 , wherein said solvent is ethanol.
10. A proc®ss accof.di ngApwcedsacenrding P gletmhé furbemoempssingyedusagtshid gorsedudd

conmpound of oftty i 1!, wherein Rerr] is hydrogen, wth
di cycl ohexylamne to form the di cycl ohexyl ammoni um salt of the
conpound of forrmula II1.

N—0—Y

=
0
W
N
R'O 3\5020
R? R

wherein R', R R®, Y and Q are as defined in claim 4;
with a reducing agent in a solvent to form a compound of the formula

0
o—Y

o)
i
R°O N\
. 800
R? R

10
wherein R’ is hydrogen; and
R? R® Y and Q are as defined above.
8. A process according to claim 7 , wherein said reducing agent is hydrogen
over palladium on carbon.
15 9. A process according to claim 7 , wherein said solvent is ethanol.
10. A process according to claim 7, further comprising reacting said compound of
formula ll, wherein R® is hydrogen, with dicyclohexylamine to form the

dicyclohexylammonium salt of the compound of formula (11

O 0 g i
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