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The present invention relates to a nethod of treating
an ADAMTS- 5- associ at ed di sease, and particularly,
osteoarthritis. As enployed herein, the term "ADAMIS"
means a disintegrin and netal | oprotease with
t hronmbosondin type | notifs. As enployed herein, the
term"KO' refers to animals carrying a nutation
resulting in substantial reduction or absence of
expression of a gene product, such as the ADAMIS-5
gene product in the cells of the transgenic ani mal.
BACKGROUND OF THE | NVENTI ON [ 0Q03] Osteoarthritis is a
pat hol ogi ¢ condition in synovial joints characterized
by cartilage extracellular matri x degradation. A major
conponent of cartilage extracellular matrix is the
pr ot eogl ycan aggrecan. Pathol ogi ¢ cl eavage of aggrecan
occurs at 2 primary sites within the interglobul ar
donmai n of the protein bacBBHAe which results in
rel ease of the functional entity fromthe
extracellular matrix. One site (N341"342F) is cl eaved
by METHQDHORI TRBAINESAD AMWS:§-ASSOCEAREEEDESIBASE
non- MVP cl eavage site within aggrecan is at E373 374A
The E373374A cl eavage site has been identified as an
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been denonstrated to be capabl e of cleaving aggrecan
at FIELD OF THE INVENTION

[0002] The present invention relates to a method of treating an ADAMTS-5-associated
disease, and particularly, osteoarthritis. As employed herein, the term “ADAMTS” means a
disintegrin and metalloprotease with thrombosondin type I motifs. As employed herein, the
termm “KO” refers to animals carrying a mutation resulting in substantial reduction or absence

of expression of a gene product, such as the ADAMTS-5 gene product in the cells of the

transgenic animal.
BACKGROUND OF THE INVENTION

[0003] Osteoarthritis is a pathologic condition in synovial joints characterized by cartilage
extracellular matrix degradation. A major component of cartilage extracellular matrix is the
proteoglycan aggrecan. Pathologic cleavage of aggrecan occurs at 2 primary sites within the
interglobular domain of the protein backbone which results in release of the functional entity
from the extracellular matrix. One site (N>*'?*F) is cleaved by matrix metalloproteases

(MMPs), while a second, non-MMP cleavage site within aggrecan is at E>7°3"A. The B>



the E373 374A, or "aggrecanase" site (Kuno et al.
2000, FEBS Letters 478 -JAl; Rodriquez- Manzaneque et
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[00(%? 51}1 addition, aggrecanases are known to play a role in other disorders in which
extracellular protein degradation or destruction occurs, such as cancer, asthma, chronic
obstructive pulmonary disease (“COPD”), atherosclerosis, age-related macular degeneration,
myocardial infarction, corneal ulceration and other ocular surface diseases, hepatitis, aortic
aneurysms, tendonitis, central nervous system diseases, abnormal wound healing,
angiogenesis, restenosis, cirthosis, multiple sclerosis, glomerulonephritis, graft versus host
disease, diabetes, inflammatory bowel disease, shock, invertebral disc degeneration, stroke,

osteopenia, and periodontal diseases.

[0006] The generation of the ADAMTS-4 knockout (KO) has previously been reported
(Glasson et al., 2004, Arthritis and Rheum, 50:2547-2558). While many reports showed at

least some evidence that ADAMTS-4 is involved in the developm.ent of osteoarthritis,



di sease, diabetes, inflamuatory bowel disease, shock,
i nvertebral disc degeneration, stroke, osteopenia, and
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i nvention are those of the formula | : O3 R3 wherein:
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wherein:

R!is H or C1-C6 alkyl;

R*is H, C1-C6 alkyl, (CHz)nRZ', phenyl, or benzyl;

n is 0-6;

R? is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;



nis 0-6; R2'" is aryl, heteroaryl, cycloal kyl, or
het erocycl oal kyl ; R3 is, independently with respect to
weawk/oemsaur rence, H, hal ogen, OC(hal ogen) 3, PCT/US2004/037169

C( hal ogen) 3, al koxy, or Cl-46 alkyl; X is selected

from CH2O, OCH2, C(R3)=C(R3), C(R3)2-C(R3)2,

CH2ZNHC(=O), O(C=O NH, O (=0 CH2, SCH2C(=0) NH,
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and OSteoarthritis using the transgenic animals of the
invention, and cells isolated therefrom In a
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cell di:@lt/ed/frw af IMW(MTSQQ gnamgamaammband\al dell derived from an animal having
ADAMTS-5 activity, with a potential therapeutic agent, and determining whether the agent
inhibits metalloproteinase activity in the cell having ADAMTS-5 activity but not in the
ADAMTS-5 transgenic animal cell. Both methods may further comprise determining
whether the agent inhibits ADAMTS-5 metalloproteinase activity and/or aggrecanase

activity.

[0011] In a further embodiment, the methods of identifying potential agents useful for the
treatment of ADAMTS-5-associated diseases, and particularly osteoarthritis, comprise
identifying agents that inhibit ADAMTS-5 by contacting ADAMTS-5 and determining
whether the agent inhibits ADAMTS-5. In a preferred embodiment, the agent inhibits the
metalloproteinase activity of ADAMTS-5. In a particularly preferred embodiment, the agent
inhibits the aggrecanase activity of ADAMTS-5.



[0011] In a further enbodi nent, the nethods of

identifying potential agents useful for the treatnent
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osteoarthritis, conprise identifying agents that

I nhi bi t ADAMI'S-5 by contacting ADAMIS-5 and det er m ni ng

whet her the agent inhibits ADAMIS-5. In a preferred
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activity of ADAMIS-5. In a particularly preferred
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stability (A) shows the histologic scores expressed as the mean maximal score from. each
joint, and (B) shows the histologic scores expressed as the mean of the sum of the scores

form each histologic section through the joints;

[0016] Figure 4 illustrates the mean maximal histologic scores of the medial tibial plateau of
WT, homozygous ADAMTS-5 KO and heterozygous ADAMTS-5 KO animals 4 anid 8

weeks after induction of joint instability; and

[0017] Figure 5 illustrates proteoglycan release from articular cartilage from WT and
ADAMTS-5 KO animals (A) shows the percent total proteoglycan released from curltured
articular cartilage, (B) shows a western analysis of TEGE" neoepitope released from
articular cartilage, and (C) shows immunostaining of femoral head articular cartilage from
WT (top), ADAMTS-4 KO (center) and ADAMTS-5 KO (bottom) articular cartilage.



stability (A) shows the histol ogic scores expressed as
the nmean maxi mal score fromeach joint, and (B) shows
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of the scores form each histologic section through the
joints; [0016] Figure 4 illustrates the nean maxi nal
hi st ol ogi ¢ scores of the nedial tibial plateau of W,
honozy gousDEDNVED BEKCRETION TR JNBENTIOMMIS- 5 KO
animals 4 and 8 weeks after induction of joint
nstabi lity: ' [ 51

o018} DRl ien A el B e B e BB ES ADAMTS,S i

directynihvADAMASsBoDritini TahsgefiAADBIGRS-5 & myikeraseresisiant tg) the onset
roteagl ycan. rel eased f.tom e I, C] :

of s PR L R R Rt bt agiols

repre SUROBP ifir N pEinabieds edwhich fhealistiption ara siegle gdnades resigd(iT)

resistglg:t%},’ég Psléﬁ)ngytﬁﬁ?tg%% | rg{qr@g thfisicg%kﬁeléy Haesa%i %(r:téén egérr%xrirgtl’%ian that
ADARDAMT & Adrifaf deoinb R e SdrtihecdamiencalidsiebateitiDeAdhaEBhibitors,

PR bCHEIG R BPEES:o§ ATAMAPSCBY B Y4 RO GBS or

of ADAMIS-5 is directly involved in osteoarthritis.
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capable of inhibiting ADAMTS-5 metalloproteinase activity and/or aggrecanase activity. In

a particularly preferred embodiment, the antibody inhibits ADAMTS-5. Such antibodies are

further discussed below in Example 5.

[0022] In another preferred embodiment, the agent is a biaryl sulfonamide compound which
has been found to act as a metalloproteinase inhibitor and/or an aggrecanase inhibitor. Ina
particularly preferred embodiment the agent is a biaryl sulfonamide compound that has been
found to act as an ADAMTS-5 inhibitor and is capable of inhibiting the aggrecanase activity
of ADAMTS-5.

[0023] In a preferred embodiment, the biaryl sulfonamide compound is of the formula I:



ADAMTS- 5, peptides and proteins, and anti bodies

capabl e of binding to and inhibiting ADAMIS-5. [0020]
wab@shenss " ef fecti ve anmount,” as used herein, Pef/@8R04/037169

the anmount of an agent, that when admnistered to a

subject, is effective to at |east partially aneliorate

(and in preferred enbodi nents, prevent and/or cure) a

condition frogm which the subject is suspected to

suffer In one preferred enbodi nent, the agent
is an anti- ADANTS-5 anti body that is capable of
i nhibiting MI'S- R, net al | oprot ei nase activity and/or

aggr ecanase tithy. In a particularly prefeyred

dy Txhi bit# ADATS-5. guch

anti bodi 8" are flurth \ anpl e 5.
[0022] In angihes—pr & i the agent is a
, 7. i ch=ha&s/ been found to

bi aryl sulfonanig ) )
act as a netal | ogroteinaie i nhibitorrsand/ or an
aggrecanase inhibitor. In a particularly preferred
enbodi nent the agent is a Biaryl sul f onam de conpound
t haterigs been found to act as an ADAMIS-5 i nhi bitor
and iI's capable of inhibiting the aggrecanase activity
of MOANTSB-C§ 03] In a preferred embodi nent, the

i ger: Idsomay ee, CRPAURA of Ber@f1. t he formula I R

wﬁgpghﬁ§y§g IS,A O%FCi-Cgﬂﬁfky??§R2 is H Cl-C6 al kyl,

(GHPrIR2' , phenyl, or benzyl; nis 0-6; R2 is aryl,

heg-er. I I , ghagvcl oal kyl ; R3 is,

in é%g déﬁ?ﬁ%¥§ﬁ§ﬁkgglbg%%kgggeacﬁwbccurrence, H

hak ’dgemjep@Cehid wilershBct Oehdl cogerenss, Hahilogsn, O6thaloee0s
C(haﬁ)lgcla(l}sg, ;alkoxy, or C1-C6 alkyl;

X is selected from CH,0, OCHy, C(R*)=C(R®), C(R*)-C(R’),, CHNHC(=0),

O(C=0)NH, O, C(=0)CHy, SO,CH,C(=0)NH, SO,NH, OC(=0), CH,S(0), and CH,S(0)5;
and

Z is at least one aryl or heteroaryl moiety.

[0024] Tt is understood that the foregoing definition includes pharmaceutically acceptable

salts and pro-drugs of these compounds.

[0025] In one embodiment, Z is pyridine, pyrimidine, pyrazine, pyridazine, phenyl,
naphthalene, furan, thiophene, pyrrole, pyrazole, imidazole, oxazole, isoxazole, thiazole,

benzothiazole, quinoline, or isoquinoline, or

R7
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X is selected from CH2O, OCH2, C(R3)=C(R3),
C(R3)2-C(R3)2, CH2NHC(=0), O(C=ONH, O C(=0)CH 2,
WEERSHRE6e0) NH, SO2NH, 0C(=0), CH2S(O), and CHS(/GBDN4/037169
and Z is at |least one aryl ®r heteroaryl noiety.
[0024] It is understood that the foregoing definition
i ncl udes pharmaceutically acceptable salts and
pm&enérnugs of these corrpounds [0025] In one

odl ﬁ '
p lfi&ﬂez‘}%eﬂ nbﬁ (P(ﬁ [S%?’ha@e;ne I?d g{n) p%/rh?glpﬂg’ne,
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ia
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Cl- ngﬁi?pgpglt%ﬁwy vl_\|nth respelct< Ito each occurrence, a bond
he ot her ' s
f RS s selepiem Fome tRad twcpﬁlah%}é%eﬁ‘ ﬂg%g&ﬂ%ﬁ% I}i@%ﬁg -
N[(C%%%) %]H%@Zw N&@@ RARS, s@ ) —O;R ?oo%" o
OTRINRIRR . @@mpwqeﬁ% phemgl byteradtyl: 01&6 @%Yl%%?% ,aﬁézx 5 s
alkynngégJ]yl or C2-C6 al kynyl; and R8 is selected fromH,

enyl, heteroaryl, and Cl- 06 al k R7, when
s (st seteated droni B, pheesfl dretedayyl sand St éﬁlﬁﬂfﬁl with NR4R5,

N[I£7%c)n sllgsgtuted, is preferably substituted with NR'R’, N[(CH)2120,
N[(CHa),LNR*, NHSO,R*, NR*C(=0)R®, NHC(=0)OR", NO;, SO,NR*R’, SO,R?, OR®,
C(=O)R*, COOR?, CONR'R’, CN, phenyl, or heteroaryl.

RS, when substituted, is preferably substituted with NR*R®, N[(CH2),],0,
N[(CH2),.NRY, NR*SO,R?, NR*C(=0)R’, NHC(=0)OR*, NO,, SO,NR*R®, SO,R?,
C(=O0)R*, COOR?, CONR'R’, CN, phenyl, or heteroaryl.

[0026] Preferred among the above noted R! groups are H and branched alkyl, and more
preferably isopropyl.

[0027] Preferred among the above noted R} groups are halogen, CF3, OCHs, and CHs.

[0028] Preferred among the above noted X groups are CH,0, OCHp, C(R3)=C(R3 ), and
CH,NHC(=0).

[0029] Preferred among the above noted R’ groups are CHs, ethyl, isopropyl, CF3, CN, and
OCH;.

[0030] Preferred among the above noted R® groups are CH3, phenyl, and benzyl.
[0031] In one embodiment, X is CH,0, and Z is aryl or heteroaryl, preferably bicyclic.

[0032] A preferred biarylsulfanomide is shown in Formula 2 wich follows:



N[ ( CH2) 2] 2NR4, NHSO2R4, NRAC(=O) R5, NHC(=0) OR4, NO2,
SO2NRAR5, SCPR4, OR8, C(=0)R 4, COOR4, CONR4R5, CN,

wW@b@spbo4seor heteroaryl. R8, when substituted, PET/US2004/037169

preferably substituted with NRARS, N (CH2) 2] 20

N[ (CH2) 2] 2NR4, NRASO2R5, NRAC(=O R5, NHC(=0) OR4, NC2,

SO2NR4AR5, SO2R4, C(=0O) R4, COOR4, CONR4R5, CN, phenyl,

eteroaryl. [0026] Preferred anong the above noted

groups are H and branched al kyl, and nore

l$rab|y i sopropyl. [0027] Preferred anong the above

ed R3 groups are hal ogen, CF3, OCH3, and CHS.

28] Preferred anong the above noted X groups are

NECH2, /€ = A\ CH2NHC¢=0) . [ 0029]

R Prefe red #Znong t\e abgve noged R7/groups are CHS,
et hyl ’ou\ yl ,//C CN, and OCH3. [0030] Preferred
a@ﬁ'g— he aO\p/% groups are CH3, phenyl, and
benzylll [00 Jn one enbodinent, Xis CH20O and Z is
aryl d? heteroaryl, preferably bicyclic. [0032] A
preferred biaryl sul fanom de is shown in Fornula 2 w ch

wherdipl | ows: wherein R is Hor C-C6 alkyl Rc is H,
Hallogen, or G-Ce alkyl Xis 0, CH2O or OCH2; and Z is
. ast e aryl or heteroaryl noiety. Wien Z is

R1 152{%(’?1. 6rae1]1%£e]rred noi eti es include subs%/i tut ed phenyl.

Re is Sl batdgemen Cs-Ch olkyt he phenyl group preferably include

X is O?Eghgﬁkggﬁﬂt g - C al koxy, benzoyl, G-C6 alkyl or G

Z is at least one aryl or heteroaryl moiety.

When Z is aryl, preferred moieties include substituted phenyl. Substituents for the
phenyl group preferably include OH, halogen, Ci-Cg alkoxy, benzoyl, C1-Cg alkyl or C1-Cs
alkoyl.

When Z is a heteroaryl, preferred moieties include benzyfuranyl, pyridyl, indolyl.

[0033] In another embodiment, X is OCH,, and Z is aryl or heteroaryl, preferably bicyclic.

[0034] In a further embodiment, X is C(R3)=C(R3), and Z is aryl or heteroaryl, preferably

bicyclic. More preferably, X is a ¢rans carbon-carbon double bond.

[0035] In yet another embodiment, X is C(R3)2-C(R3)2, Z is aryl or heteroaryl, preferably
bicyclic.

[0036] In one embodiment, X is CH,NHCO, Z is aryl or heteroaryl, preferably bicyclic.

[0037] When X is carbamate O-CO-NH, Z is preferably aryl or heteroaryl, preferably
bicyclic.

i0038] In one embodiment X is CO,, Z is aryl or heteroaryl, preferably bicyclic.

[0039] In another embodiment, X is O, Z is aryl or heteroaryl, preferably bicyclic.



Wen Z is a heteroaryl, preferred noieties include
benzyfuranyl, pyridyl, indolyl. [0033] In another
wendsdsmsnt, X is OCH2, and Z is aryl or het erp&r/y52004/037169

preferably bicyclic. [0034]i0In a further enbodinment, X
is (R3)=C(R3), and Z is aryl or heteroaryl,
preferably bicyclic. Mre preferably, Xis a trans

[0040¢ dn b dtiea pibbodinientbK & GERICH], G088 erhejrspardrigefzeably bicyclic.
enmbodi nent, X is C(R3)2- C(R3)2 Zis aryl or

[0041@‘;1%%@9 %M(%mm%(tej(?%bﬁ e @éﬁ{l g?gﬁtegfggglfbrﬁge{i%%glrcﬁhc
preferably bicyclic. [0037] Wen X is c q?
[00420> IgonteibliingntpX és @FELIZys &yl9T I Ef%@flenrséragﬁ cyclic.
Prefe%@ ﬁ%ﬁl?gtﬁﬁtgj Fﬂé%{lﬂ)sﬁtutl[)lpg%ﬁ]thel dac ?h@ﬂ}h’ﬁﬂg ment X is
I's ary heteroaryl, preferably blcycllc
[ 0039] In another enbodi nent, %
[0043) dneone amppdimerteX dy QHy 235 Wl:‘Pfu ll?tef‘??@gd]reﬁefﬁ QE\’Fg}’r"Pﬁer
h I,
e BIBEA n e ap p Tn 0
[
100441 085 erHodmeniciaN ity 236 1 oeBtons »f‘pgbé%re@y%ﬁwc i
Prefeﬁl bgﬁf%ﬁﬁédtutecp el GhRRiiyn Ridaied fig peh@frREabl y, i f

tituted, the substitution is on the second phenyl
r|n [0043] I n one enbodi nent %f 5.2 (%
10043} Theien Gk 55 pred P AOVHFIASF e§f@1 oo Sprag ol BPSFerigFous
refersst!d Q%hb{tﬁﬁt@djor Jn%s%{ﬁ biigndfid BRirdcarten chdig ahd mSMd@hanysl not

In one enbodinent, X is
hmltfairtyl sh@rghh@tdéqrmh«;d chaigp eqisiniBg {romy 169&? SEboprgPs AT oly 1 to

6 cari)chn efctgl%E trulhfr?gst &?88{4%%6&?@@5&&%&60 Fot é(aﬁlﬂlet Hﬁthfyl Eﬁl&/l propyl,

e term"al I her ei n,
1soprmé,tﬂm®r1 lbbil@}d and obuylare qgorpmsgeddqyt qd o@bCGIa@‘ﬁ’]er s

|
mcluh%; 08?1‘81(% ngrl]:)r %hgelqinc%glﬁ ﬁfﬂﬁﬁ? %1‘8 Igsttﬁlgm ffl'ogrhﬁf_)dt @calrl?%nts od to,
Specﬁ‘ic&l&iy g.bmdamhﬂiun archuitiohef "akyld ore thossiahphatic biidrecarbonichains

eferably 1 to 6 carbon atons, unless
ﬂw“E?BWF@@@ %%% i ed ot herwi se. For exanpl e, nethyl,

et hyl , propyl

[0046] The carbon number as used in the definitions herein refers to carbon backbone and
carbon branching, but does not include carbon atoms of the substituents, such as alkoxy

substitutions and the like.

[0047] The term "alkenyl", as used herein, whether used alone or as part of another group,
refers to a substituted or unsubstituted aliphatic hydrocarbon chain and includes, but is not
limited to, straight and branched chains having 2 to 8 carbon atoms and containing at least
one double bond. Preferably, the alkenyl moiety has 1 or 2 double bonds. Such alkenyl
moieties may exist in the E or Z conformations and the compounds of this invention include
both conformaﬁons. C2-C6 alkenyl includes a 1 to 6 carbon straight or branched chain
having at least one carbon-carbon double bond. Specifically included within the definition of

"alkenyl" are those aliphatic hydrocarbon chains that are optionally substituted. Heteroatoms,



i sopropyl, butyl, i-butyl and t-butyl are enconpassed

by the term"al kyl." Cl1-C6 al kyl includes straight and

whe@sobids chai n al i phatic groups having from 1P¢DUS2004/037169
carbons. Specifically inclutled within the definition

of "alkyl" are those aliphatic hydrocarbon chai ns that
are optionally substituted. [0046] The carbon nunber

such @0 fsedN-Ri, athched¢d amalkinyhshonldmet be atiapladdo ¢ errbony Hern that is

carbon branchi ng, but does not include
bondg ngpﬁﬁ ong'of the substituents, such as al koxy
substitutions and the I|ike. [0047] The term "al kenyl ",
[00483sTheserth 'atkyeyih refoh tot iesidrageden gloiniecayainiag Fdgast oze car on-

carboﬁ Exg}%lg E?ndtg rC?u(g(S alFﬁ‘IB/E{ %lu‘ﬂg £ &)@&h{)h%{r hiQr brancahed chain having

ydrocar on chai n an
atbaunmbudﬁaycﬁmununﬂeMOmiI|n1ted to, straight and branched
chalns having 2 to 8 carbon atons and contai ni ng at

[0049{% et%p %%%’Eef&fggﬁ’ C?SIE& ‘ﬂﬁ bllnyycht: *‘tﬁcﬁhlk SN, BRI, Yor

kenyl noi eties may
spiro mcmstalemu SEttlllreteEhyﬁro @rmnmcommtfhe@ms therverbom atoms afsdegetes ipside

nvent |
i
covalefi Imkbéo thgdefined eaatica sencaas. bibranpdestyd nycdoiiyl moi@gﬂsdmolude
i ncJ uded wi,.t hin .the

Sp
but ase o R oo B A T oMy B oo AP BSRT s vy
cyclo@éxﬁylo@}cldheﬂl I cyﬁlslééa@tmetmm eﬁﬁthb@RﬂQ&JO@ch@@d,mod@n@l S
attached to
scamiyyh B S K GTn LR TR 204 P4 e bt S OB
1nclu%qgt§%c§5h§tsﬁﬁ%d lﬁ{gg )6{13’ to'6 EacoR, prhgna‘hly hyaganrvhﬂrR or Spiro
[ ontaining a east o ar t I
unsathigind, By ERomBOIRIgHy EXHEIPY 8 SYIoPERinge. 65 RAIRBBIT % i gh
cydoﬂ&mhFﬁQChed chai n having at | east one carbon-carbon

e bond. [0049] The term "cycloal kyl" refers to a
monocyclic, bicyglic, tricy Clﬂf fus d, .brj

[0050§ pT]PQ)te% SR e B Y A T “FF@F]Ié“t %SG%P&F%?% or

spiro %o@ﬁ@ﬁ QtuRteQ W drBELbdnAREAES! dwheﬁ@ih @ d@arbod dlosis dﬁa l6éatddritside
ring system Any suitable ring position of

t he
1 ougsyds| b dleling sperat &ny,ﬁytab]@ ring posttion of the cycloalkyl moiety may be
covalently linked to the defined chemical structure. Examples of cycloalkyl moieties include,

but are not limited to, chemical groups such as cyclopropyl, cyclopropylmethyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexylmethyl, cyclohexylethyl, cycloheptyl, norbornyl,
adamantyl, spiro[4.5]decanyl, and homologs, isomers, and the like. C3-C6 cycloalkyl

includes monocyclic, saturated rings of 3 to 6 carbons, optionally substituted with R®.

[0051] "Aryl" refers to an unsaturated cyclic hycrocarbons with one or more rings, and may
be fused with a carbocyclic or heterocyclic ring at any possible position. Aryl compounds
generally have molecules with the ring structure characteristic of benzene, naphthalene, or the

like.

[0052] "Heteroaryl" refers to a 5 to 6 membered aryl heterocyclic ring which contains from 1

to 3 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur atoms in



covalently linked to the defined chem cal structure.
Exanpl es of cycl oal kyl noieties include, but are not
wo povstesé o, chem cal groups such as cycl opr opReT/US2004/037169
cycl opropyl net hyl, cycl obuttyl, cycl opentyl,
cycl ohexyl, cycl ohexyl net hyl, cycl ohexyl et hyl,
cycloheptyl nor bor nyl , adanantyl spiro[ 4. 5]decany|
the nﬁgmdhmymecfgsd m&mﬂmy@m @ hdgrodyiclierings Arppesyblecasign-

ncl udes C [ t
Inclu gg PR rat ! 8%15}1fsyth%tu A ot?lt ?1‘185 sﬁ]&ﬁas%elr%fl ﬂlgy'is pyrrolyl and
<mehmﬁsaturated hydr ocar bon noi ety. Exanples are
cycl opent ane, cyclohexane and cycl ohexadi ene. [0050]

[00531 h@gﬁ: e(igcg{]clo%ﬂ Cll' Qeq’% By # to %f ﬁgecte n.gatg@ﬂﬁé:y&xltdlﬁng carbon

use or spiro
atom$mddsoad end 2 B@éruﬂahesbldwyadrfumaNb@mnmSi ety, wherein the
carbon atons are |l ocated inside or outside of the ring
N f
05 i at O Bty Rp ARl oo b G AR,
mﬁn@bamﬁmmthMKmnmmNEMBEghnwlgsm@f cycl oal kyl noi eties
i nclude, but are not limted to, chem cal groups such

[00553 %%101 Fl ))F :R%%:titlcl:t?é/ %13%9{ {))/@%B%}gl(t;d TEiie bﬁ@éﬂlﬂére substituents.
Sultablxt obtidraiy btﬂisinwmts oyye b@izﬁéq@te}illndep@dmﬂyr@qm Hah@«p@m §1-C6 alkyl,

pi.r o an Iﬂﬂﬁ) he
Czc% h@'hdg?%% @?%%‘ kyFNﬂgﬁF%E SNHg%%n§ﬁ$ sa?Urate
NR*C(-0U’, NH =06, Na, MR ‘R SDgRIaDRY, GabR'i Ceo&é, GPNRR’,
R3. [0051] "Aryl" refers to an unsaturated cyclic
ycrocarbons with one or nore rings, and may be fused
with a carbocyclic or heterocyclic ring at any

[OOS({] 0W$1b1b hieh fﬁﬁﬁdt}bs am .qum;uItedC) fompxenpdls thye meyy aydisallyide sono-, di-,
ules

B

wnyl\lrlﬁﬁ%[hfmot@vﬁy15z nglﬁommrlenzmmormme fl Redibioo athang 1,2
i ch contai ns ron1 to et ted from
difluprq &thgpe d ff4oE& P %§§géﬁﬁgﬁﬁ%$bﬁgiﬁw Na sul fur
atons inthe ring and nay be fused with a carbocyclic
(0057 THEkRR BAYEhiitcludenbroating oylomhes fudyine, gpdsodinon.
Includlng unsaturated hetrocyclics that are not
[005?] 190r t e sake 0# s1rnphcl‘cy,t g]o%lrlgc;{loh p(f)llr‘{{s)f l-"') A dt %ﬁ%te@. Nrhen an atom or

compound is described to define a variable, it is understood that it is intended to replace the

and

variable in a manner to satisfy the valency of the atom or compound. For example, when L is
C(R3)=C(R3), both carbon atoms form a part of the ring in order to satisfy their respective

valences.

[0059] The term “pharmaceutically acceptable salt”, as used herein, refers to salts derived
form organic and inorganic acids such as, for example, acetic, propionic, lactic, citric,
tartaric, succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric,
hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, napthalenesulfonic,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable acids

when a compound of this invention contains a basic moiety. Salts may also be formed from



the Iike. [0053] "Heterocycloal kyl" refers to a 5 to
7-menbered saturated ring containing carbon atons and

WO ea70d045@© 2 heteroatons selected from N, O a;PdI/B8S2004/037169

[0054] The term "phenyl", 48 used herein, whether used
alone or as part of another group, refers to a
substituted or unsubstituted phen%/ gr oup 0055
organidpindl oadahie bastssirefetablych vt inesttat satteyfobexagipln sodivpelif wne pr
one ar nore subst..tuen ok
potasgilist e enreo iy it Bl o Sl SRy lealpdhotic poiey,or
simildd aloRkge eap aﬂ&ofﬁ»nﬁinlgy)hse ad2iti@bsadtskenyl , C2- C6 al kynyl ,
NRAR5, N (CH2)2] 20, N (CH2)2] 2NR4, NHSOZR4

v 5559 it PO S o

noi eties are substituted, for exanple, they
[0061] yRhie dertls yad:manm@ri’ “qdrrdmstemtg jor “gdm}g@ﬁrgmt qstugta%%erem, refer to

e1ther§:{( ﬁgtFy a 11%1F el r%a mﬁ)%ﬁﬁ]d %%gﬁ%b%#ﬁg% OI 3?4613 Q% adin ki@ a
prodrdg &rﬁfhﬁ\l’dm raﬂalog'l(yﬁ the dgnzqoznd toithe pasieny Whigh | wili fopmantseawigent

et , .1, 2 difluor than ronp et hane,
amou@l’-‘g off Eﬁg Sﬁ?]sgatnﬁe W tﬁef% 3‘ 5{71%] qg'e term

hal ogen i ncl udes brom ne, chI orine, fluorine, and
[0062] Ofticnem ‘[cfBH] afiged béreinsshidlbensbmppssghiierst SKeipien et dikygats.

poi nt's <(j ") are not depicted. When an atom or

Joun r. I
006 R REPGaly s REPR{Aod S EhldPufsfifli Bl Ao ahband some
of thd (mrr@omim @ thit iovesipn sihy corttan vad emegye efyniritigecsiarpgnd may
{
thus G50 B ARH S R S ol B HA R resr005
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armaceuti c acce I e sal
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sterecﬁgdn%‘is S4&HIl asethdrafix@iedapihe R MdStstetgoigone and ipbarnjag@ticaly

citric
acceptable salts thereof. Where a stereoisomer is preferred, it may in some embodiments be

provided substantially free of the corresponding enantiomer. Thus, an enantiomer
substantially free of the corresponding enantiomer refers to a compound that is isolated or
separated via separation techniques or prepared free of the corresponding enantiomer.
“Substantially free”, as used herein, means that the compound is made up of a significantly
greater proportion of one stereoisomer, preferably less than about 50%, more preferably less
than about 25%, and even more preferably less than about 10% of the corresponding

enantiomer.

[0064] The present invention thus provides pharmaceutical compositions comprising at least
one biaryl sulfonamide compound and one or more pharmaceutically acceptable carriers,

excipients, or diluents.

[0065] Examples of such carriers are well known to those skilled in the art and are prepared
in accordance with acceptable pharmaceutical procedures, such as, for example, those

described in Remington’s Pharmaceutical Sciences, 17th edition, ed. Alfonoso R. Gennaro,



tartaric, succinic, fumaric, maleic, malonic,
mandelic, malic, phthalic, hydrochloric, hydrobromc,
w@b@spbmsé c, nitric, sulfuric, nmethanesul foni cPCT/US2004/037169

napt hal enesul foni c, benzendsul foni c, tol uenesul fonic,

canmphorsul fonic, and simlarly known acceptabl e acids

when a conpound of this invention contains a basic
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10065236 Aobi R0 B bllnisRRATbe Ll B orBP Gkentr giome or
n cofudfffipn Whiecdngentontlgdminmicsttieal carriesd Mpplisdbds sofid tarriens can
.. "adm nistration" s.used, herein, refer to either
inciugf DR g st EPRRE™ B apg A G eas LRt o a
solubildderse Riispendingagdentd) ifisle) dlidants, cpmprbsdich glay, bindérs vLtablket-

. anal.og of the conpound to %hi %)ati?nt, i.ch wl| form
dlsmg:ﬁraga REPIYS OF F1CE 2 Grteripls. 2Ry a5 Wﬁlﬂ Ay cqgyventional
maniel 761 &8 Sle\n bhdinéenDaté BB ussd B Wiowl STperithayd e,

. "carrier", as used herein, shall encqonpass carriers, .
diurcfigs3nd; Rl peking-Agente raldrmaulatiops gentaining theGRPSATEP OIS pffhis

inverl i @1 BRpARYNE 08t Rhfbnally AIY ORE fding, if@ER0N 8RN BAMes,
some Of the compounds of this invention may contain

buceg]rfermsy trpgbpse loggnaemand orel lisits ehspensionsaayolutiens. irpedermghe
carridrQs Qﬁﬁél\‘f &ikvided U ShRA s ﬁﬁ)&ﬁr@ QR e ﬁ%éﬁ‘)'r Jii@idé&] e
~ without” respect to stereochemstry in fornula I, the
ingregicat dn tabletpy thaaptore ingrediend ésmixed With pecawigh havingfes secessety

' ; t ] di
com @b BEROREL Sy 1 oborne B o BB ARG 30) il epied
The rasvdetshed tablestpuefesblyfecotthia uR tahts Sf e erteiisppdies. and

phar maceuti cal » acceptable salts thereof. \Were a
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diluents awrthi ag therpharfthrositicaly aspeptabileostaches (s tcamy, pethtoywr fapoea gtiirch),

. s Ad] i [ fers.to a ound t hat
e 8GO0 S0000) DAL RTRENLE08,1 2 8, OTRANC. '
micr@respdliredelluleses, dloutshgelatms, rgeapoanditinglilenant i oner .

[0068] Useful tablet formulations may be made by conventional compression, wet
granulation or dry granulation methods and utilize pharmaceutically acceptable diluents,
binding agents, lubricants, disintegrants, surface modifying agents (including surfactants),
suspending or stabilizing agents, including, but not limited to, magnesium stearate, stearic
acid, sodium lauryl sulfate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl
cellulose, microcrystalline cellulose, sodium carboxymethyl cellulose,
carboxymethylcellulose calcium, polyvinylpyrrolidine, alginic acid, acacia gum, xanthan
gum, sodium citrate, complex silicates, calcium carbonate, glycine, sucrose, sorbitol,
dicalcium phosphate, calcium sulfate, lactose, kaolin, mannitol, sodium chloride, low melting
waxes and ion exchange resins. Preferred surface modifying agents include nonionic and

anionic surface modifying agents. Representative examples of surface modifying agents



"Substantially free", as used herein, neans that the

conpound is nmade up of a significantly greater
w@e@post4seon of one stereoi soner, preferably | eBST/UREN4/037169

about 50% nore preferablyi1bfess than about 25% and

even nore preferably | ess than about 10% of the

correspondi ng enantioner. [0064] The present invention
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[0070] Liquid pharmaceutical compositions, which are sterile solutions or suspensions, can
be utilized by, for example, intramuscular, intraperitoneal or subcutaneous injection. Sterile
solutions can also be administered intravenously. Compositions for oral administration may

be in either liquid or solid form.

[0071] Preferably the pharmaceutical composition is in unit dosage form, e.g. as tablets,
éapsules, powders, solutions, suspensions, emulsions, granules, or suppositories. In such
form, the composition is sub-divided in unit dose containing appropriate quantities of the
active ingredient; the unit dosage forms can be packaged compositions, for example,

packeted powders, vials, ampoules, prefilled syringes or sachets containing liquids. The unit



ingredient. In tablets, the active ingredient is m xed
with a carrier having the necessary conpression
WEe@so6t4ses i n suitable proportions and conpacP@rUs2004/037169
t he shape and size desiredl6The powders and tablets
preferably contain up to 99% of the active ingredient.
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herein may utilize standard delay or time release
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[0073] In some olas%Q 15% nga?/ b%ldteselrrablte toa n%ﬁlg{ep ﬁlle %B‘m%un%@ 81r<?c?1§z 'tél fhie airways

in the form of an aerosol. For administration by intranasal or intrabrachial inhalation, the
compounds of this invention may be formulated into an aqueous or partially aqueous

solution.

[0074] The compounds of this invention may be administered parenterally or
intraperitoneally. Solutions or suspensions of these active compounds as a free base or
pharmaceutically acceptable salt may be prepared in water suitably mixed with a surfactant
such as hydroxyl-propylcellulose. Dispersions may also be prepared in glycerol, liquid
polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of storage and

use, these preparations contain a preservative to inhibit the growth of microorganisms.



compound(s). The oral fornulation may al so consist of
adm ni stering the active ingredient in water or fruit
WO 00s@60460Nt ai Ni ng appropriate sol ubilizers orPCT/US2004/037169
enulisifiers as needed. [0089] Liquid carriers may be
used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this
[0074] meqmamacamqalkfernm sgitablle/fodinpactablesise ingbide itarily aqueous solutions

or d1ﬁﬁr€1{gga Crg'glns‘;feé—ﬁegpla lvxydersggli tHé %{%&rﬁ%&é&x{lﬁrgﬁa&%do fof EtUl‘f 18 ifiéctable

solutiphasrthgetsidne.dh bl caes; dptiadd Bus bb stegdle afnétmusfmeﬂund iguhaextent
carri.e
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at e REE G donb P o Dilet B eRpRi A AR AR and
storagyf a@ﬁ@ﬁdgﬁbd MeER1ved ‘ﬂ@ﬁsﬁfhe bSntafhin&Mtg dctign afyeivterganisms such as
suspendi ng agents, t
bacteg SEbOMEY THOGEIcE CY e QG ABRGIo0 g ube P LTS W .

examphél &AL %th%?f(ﬁﬁ%'l}%ﬁ (., diycatdl, Q)ré‘p@r[dhb glysolf a4 liquid poleilylene
parenteral nistration_jnclude water (particularly

glycobp prtitableinpigtueed hergolsead ¥egekBlswds- e. g. cel | ul ose
derivatives, preferably sodi um carboxynethyl cellul ose
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undeRRA13S ReRbS alpédlﬂlmst%eﬁfonpﬂﬁ(%ﬁ ﬁ%rsﬂffa@dﬂ"t}[bl Wy ahd t(hél innéxelinings

carrier can also be an oily ester such as ethyl ol eate
of boditripassames mplulingppithstialaad mapesal tisgugs; Hish ddwipsRES “%a't‘lyi’
cari S8 il B By b LS, DB ERERREL hRBfioRals oot in
lotlolps; esas, ifrats, paavhos sispersiens.cahitipes, iad BERoFHOBeS (rectal and
a}Sdrocarbon or other pharmaceutically acceptable
priopel  ant. [0070] Liquid pharmaceutical conpositions,

which are sterile solutions or suspensions, can be
[0077,]t Ttangdetnd) pdminggiragoreml ke, acpomplighessiarpugh the use of a transdermal

patc can a?rﬁlg%fh% on&ak ?ﬂ% uéH BEHS BREQURAt i h&$Td BB actFE 86hpdAnd, is

S can a e adm ni stered intravenously
non-tﬁmtrp@ thetskinnandfatiowodedivers dfitheiagent &arispsiemigyrbsnsption l%tP thedlood
streagthéq, %]i)ﬁ glglat 5 cgmeg o n%ak% Q Srzrﬂlllrg)glf ﬁff fgﬁlﬁs?gug}é éé;&garr%s and ointments,
pasteS, @ls A8 otclldietdeyices. The creams and ointments may be viscous 11qu1d or

vagin

semisolid emulsions of either the oil-in-water or water-in-oil type. Pastes comprised of
absorptive powders dispersed in petroleum or hydrophilic petroleum containing the active
ingredient may also be suitable. A variety of occlusive devices may be used to release the
active ingredient into the blood stream, such as a semi-permeable membrane covering a
reservoir containing the active ingredient with or without a carrier, or a matrix containing the

active ingredient. Other occlusive devices are known in the literature.

[0078] The compounds of this invention may be administered rectally or vaginally in the
form of a conventional suppository. Suppository formulations may be made from traditional
materials, including cocoa butter, with or without the addition of waxes to alter the
suppository’s melting point, and glycerin. Water soluble suppository bases, such as

polyethylene glycols of various molecular weights, may also be used.



capsul es, powders, solutions, suspensions, emnulsions,
granul es, or suppositories. In such form the
W@ 0008061456 on i s sub-divided in unit dose cont aP@i/N§2004/037169
appropriate quantities of tihe active ingredient; the
unit dosage forms can be packaged conpositions, for
exanpl e, packeted powders, vials, anmpoules, prefilled
[0079 \in cargaserabodémetts te presentaiventiop i diestadso prdegs af bigesage

for.m can be, for.ex le, a r: [ ,
sulfo%lrml&e]t cogg)ﬁuxbdé. t aé'log%%ggsp ?f; pé?%r&%ﬁaﬁ_gig%\x%fm g}%%lﬂggoclg ﬁ&e&ﬁ%lé, as
discu§sedh SrekaMsle,iBinppeiiagd.)f Desipn BPodirugsj Elsaios 44855, d¥ iddler, et
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oL, (Ao i FreioBengph fbeiopie tris ) rf it 306
(ed.), 4PRESn ardUGihlidARADT FRYIRE’, FeKtbouksdf@ragDesigreanyl Desvelopment,
useful indirecting the active c 0 nfs herelngﬂggthe
Chapiea 81 3Pei (L99), SURLRFEatheL 1 ETRHT I P PRI o VA &
(1997) "BRABLA, TP ERRne@lic ScieR6dsUT: 765 ot Béol AP8RYouIR], Higuchi and
I'ntraperitoneal and subcutaneous injectjons

Stellar (e eltrpdrugsaagiavel Pipg DsHyPry Bysiate AMSHIPRR %1’”1 Society (1975),

- St ' Alifsleftre@Ut Usi ng the present
mwhggﬂ%g%%gé?ﬁ%} %ﬂ%ﬁﬁ%&gafﬁégflyeggceptable salts
thereof, in lotions, creans, foans, t.ches,
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' zed, e node mnistration, the condition,
and terintresedaumitil the idhered effectrre adigevedndi t i on bei ng treated,
as well as the various physical factors related to the
[0081(!”’91116\/ oqg)%{mcg %Tﬂ}g chlr&R i Hatioh Ry SleAREM e GraRg R tHeablldWing
onpounds of the present invention are provided to a
genephtynehetic sthema tymsominerdially aivaitablcstaiingeraieriqly mageriglidigpared
sutficient to  or BB edRs b kbt AR doRlidsand
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“therapeutically effective al y to be
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The vari abl es invol ved include the specific condition
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ofthe patient. [0073] In sone cases it may be
desirable to adm ni ster the conpounds directly to the
wa@posayesé n the formof an aerosol. For adm ni BCT/E520041037169
by i ntranasal or intrabrachbal inhalation, the
conmpounds of this invention may be fornulated into an
aqueous or partially aqueous solution. [0074] The
conpounds of this GenesaltSywhetieedehéree adni ni st er ed
parenterally or intraperitoneally. Solutions or
suspen3|ons of these active conpounds as a free base
phar macgut i CBTCPthccept abtLpsg! tB %De prepared in
9\7&9 sui With a—strfact ant-\ggich_as

hyd propyl c _'_ spersi ons §E
g'réd in gl ycer%l“ quélpld pol yet hyl erde ¥
m xtur es thereof in oils. Under ordinary conditions of
storage and use, these preparations contain a,,
preservative to inhibit the growth of i
m cr oor gani sns. [ 0075] The phar macb:%éti al f or|m$ase
siictaBl e for injectable use incl f eril e 'aqueous
sol lfl ons or d| sperS| ons apd steri e ggvvd rs for the
exte ara steri sl ‘ x—z
sol LR n0 or sper sions. In all cases, [Of m nust
be sterlle and must be fluid to the extent that easy
syringability exists. It nust be stable under the
condi tions of manufacture and storage and nust be

[008H BERE VR na@akd sibth %laﬁﬁlr@%ﬁtﬁﬁihmahfmgata,dﬁdfb fuafg base, etc.
m Cr oor ganl SN SUuC

as bacter d.fun EI?EP{ ar.rier
Courdias W98 Eehes varalodss DY gkt COLBHPE A8 OHR P& ERORQoit WP°
carrlgcf(&m%lﬁ TF‘@H%@H atibanelcopetyol (e.g., glycerol,

propyl ene gl ycol and Iqu|d polyethylene glycol)
sui tabl e m xtures thereof, ta I oi.l's é
[00831h Mosaspseitin SEthstio Fomiss b APRHelt e of ATty %18
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pur poses of this discl oi)ure (L% 5}5 q
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I nner nrngs” o i1y passages including epi t hel i al

and nucosal tissues. Such adm n| stration s)( .
[0084] In Scheme 1 the compounds of the invention, 1, are prepare in 4 steps. Sulfonylatlon

of valine methyl ester with 4-bromo-benzenesulfonyl chloride was carried out in the presence
of Hunig base to give sulfonamide Intermediate 1. This 4-bromo-benzenesulfonamide was
furthered coupled with boronate ester using Palladium catalyst under Suzuki coupling
condition to provide biphenyl sulfonamide Intermediate 2. Biphenyl sulfonamide
Intermediate 2 was then alkylated with various alkylating reagents to provide biphenyl
sulfonamide ester (Intermediate 3). Hydrolysis of Intermediate 3 was carried out using bases

such as NaOH, or LiOH to form the final product 1.



carried out using the present conpounds, or
phar maceutically acceptable salts thereof, in |otions,
wa@e@ansn4sé oans, patches, suspensions, sol uti onBCT/ARIIN4/037169
suppositories (rectal and waginal). [0077] Transderna
adm ni stration may be acconplished through the use of
a transdernmal patch containing the active conpound and
a carrier that is inert to the active conpound, is
non-toxic to the skin, and allows delivery of the
agent for systemc abso ERleR I NtO the blood stream
via the skin. The carrier nmay take any nunber of forns
such as creans and ointnents, pastesq,gels and
qgclu5|ve(¢eV|ces Thé eans anéibﬁ ﬁneng? may be
J{;Fﬁ%QUShmI i £*Br _se i d elflil s ons of @&ither the
oA P-in-waker encmat er - br},—.@_gtymzukl Past e o@@@—r@dxogf
absorptive powders dispersed in petrol eum é&r
hydr ophi | i ¢ petrol eumeaBialiNi Ng the acti vemedgredi ent
may al so be suitable. A variety of occlusive devices
may be used to release the active ingredient into the
bl ood stream such as a semni - pernmeabl e nmenbrane

COVeki Ng a re nt ai ninagh t he agt redi ent
Mk%h—£ﬁ+th —§?2_§E?ﬂbﬁ or—g- |3%£E—{Z?%bmg t he
acWF@@FlngerVént Q her occlu3|V@ dFV|ces are known
in the |iteratur&tmdd®y8] The conpounds of "this

i nvention may be administered rectally or vaginally in

[008§f] hgn bRERALRE rauteR r&dﬁpd&dmm alis shoppas$dheny 2. Bwppﬂab'ritfajivy was

ormul ati ons na fro tr adi t.j.onal
converigdl o B TWGEB AT (S? iR Bt R epleBrome
was t‘ﬁ@n VRPRE Wil 42rbi@6- bEﬁh@né&Uﬂcﬂﬁ&hde&fn}ieﬁuﬁﬂhhb@thﬂﬂb |ptqv1®n d

cerin. Water sol uble supposjt uch

biphigs! pdtonidn BIGToBER 5. SHCh Hb LS &L IRa P ReE Desigy
condfdos® be used.[0079] In certain enbodi nents, the

present invention is directed to prodrugs of bi aryl

sul f onam de conpounds. Various forns of prodrugs are

known in the art, for e%%“%?%@ as di scussed in for

exanpl e, Bundgaard, (ed.), Design of Prwg

El sevier (1985); Wdder, et al. (ed.) qﬁ ds in

Enzynol ogy, vol. 4, Acadeni ¢ Press (198

Krogsgaard-Larsen, et al. Br

,O K2CO3 R-O
R-OH + Bg’_<::>_8b DMF

Intermediate 4

1
0.0 HO._O
\E . . O-R  NaOH ngH. . O-R
0 ‘
1

Intermediate 5

[0086] A third option to make compounds of the invention, 1, are carried out based on

Scheme 3. The synthetic sequence in Scheme 3 is similar to that in Scheme 1 but using a



(ed.), "Design and Application of Prodrugs", Textbook
of Drug Design and Devel opnent, Chapter 5, 113-191
w@ 1@940y0458undgaard, et al., Journal of Drug DePCTEs2004/037169
reviews, 8:1-38 (1992), Buntigaard, J. of
Phar maceuti cal Sciences, 77:285 et seq. (1988); and
Hi guchi and Stella (eds.) Prodrugs as Novel Drug
diffetnt staretnymBysdlevaine fnrenind asterClisereforl theful stey to fogn e product

each of ich is,incorporated r in i

1 wagepy Y povebi 14 SPETh BeRar B FhEPSHRE ibekbdure s
regi mnen and node of adm nistration of the conpounds of
the invention will varySakeauweding to the nal ady and
the individual being treated and will be subject to
the judgnent of the nedical practitioner involved. It
is preferred that the adm nistration of one or nore of
t he conpounds herein begin at a | ow dose and be
i ncreased until the desh—red ef f ect [ i eved.

[ 00814 }h%g}t{pm@&ds ofo\@lwe curdaeen imnentol\@% wer e

ar ed?agcordi ag—+o thewf ol | owt rat syat heti C

srscfiene fr ol conmérEh: al Tﬂ)@ Babl és%% art i\a&- ral Sy
materials prepared as described in literat Ure 7
procedures, or new i ntermediet es descri bed in fhe
schenes and experinental procedures. This general
schenme covers nost of the exanples. For nore detailed
information, plea eer to thr%scheneos in the
Exanpkes sect bom-H€l ow Gener al yntbﬁ@g@@B-o O
B-C,VO—B-—GO_F@%_(S, ©otpl ing °FNH = NS £ 0N T BR Z-L

Bas eNaB"D&ﬂ):/O a Intermediate 8 /T 1

[0087] A slight modification of Scheme 3 can be made to produce the compounds of
invention 1. This is illustrated in Scheme 4A. In this case, boronate esters with suitable ether
moiety are purchased from a commercial source and used for Suzuki coupling to provide
Intermediate 8. TFA deprotection of tert-butyl ester from Intermediate 8 resulted the desired
final product 1.



Hydrol ysis NH p= X- Z [0082] Bases used here are

triethylam ne, potassium carbonate, NaH Huni g base,
wet@s/0&aspl i ng was general ly concl uded by SuzuR€T/US2004/037169

coupling or Stille coupling?2 Hydrolysis was carried

out using TFA, NaCH, LiOH K2CGO3, etc. [0083] More

specific synthetic routes to many of the conpounds of

the invention are incl ufedmedAt he fol l owi ng Schenes.

It is understood by those skilled in the art that

protlecti on and deprotection step t shown in the

Schelmes may be reQUbreo esecs @theses and t hat
the er of steps ney ed t acconnndate
ti\gnal ity in the ta oetO | ecyt C I n o-r

Sch eng. gonpotunds—of—tthe i nv ruqs.« :
prepared 4 steps. Sul fonylation 0P va et hyl
est%er kil 4- br omo- benzenesul fonyl  ehibmkbide svas
carrie } in the presence of Hunig base to give
sulfonan1de Intennediate 1. This
4- br ono- benzenesul f onam de was furthere E@Upled W th
boronat e ester using Palladiun1cép ¢st 'under Suzuki
coupling condition to provide bi Kl sulfonanlde
Internedi ate 2. Bi phenyl sulfonan1de :
was then al kylated with vari ous alﬁyﬁa eagents to
provi de bi phenyl sul fonam de ester (Pnterneﬁ|ate 3).
Hydrol ysis of Internmediate 3 was carried out using
bases such as NaOH3or LiOH to formthe flnal prog
[0088] Somemends of thejinvenigpndy cay adyo hgarade by dpfysis of ppfifablesster,

suchBa Int%ga?e 1%F Suzuki

Scheme 4B

PdClp_(dppf), KgCOg

_mOH o DMEH0
B\ /
nBu4N+ OH- Ar—0 0 (0] O\/\Sl__
Intermediate 4 '
= HY
Br =

Intermediate 9

OsOH
o O\/\S/i— L/
I MgBrzEtZO
oy - H
Ar—0 O

Intermediate 10
[0089] Scheme 4B features an alkylation, a Suzuki coupling and a deprotection step as

follows.

[0090] Alkylation: The phenol derivative (4.14 mmol) is dissolved in methanol (6 mL) and
treated with tetrabutylammonium hydroxide (4.14 mmol.) The mixture is stirred for 10



Internmediate 1 Internediate 2 RO 0-R 0-R NaH DVF
Internmediate 3 [0085] An alternative route to

w@ompoends 1 is shown in Scheme 2. Phenol deriRE/USM04/037169
was converted to pinacol boradne (Internedi ate 4) under
basi c condition in DW. Pinacol borane was then coupl ed
W th 4-brono-benzenesul f onam de under Suzuki_ condition

minutes, gnddbe shdveni pm@n«wed sndet endugrd peespure-e Fhrasgpiguceis gissqfppddp THF
(10 11‘(’1@8 gﬁ)ﬁ%atg!i sgﬁtlddzdfache %Qﬁfd%troﬂﬁﬁg% lépﬁlxﬁioglln THF (5 mL )

The féh,ﬁloﬁ)t 1}P§tlr1lisedtaefo|;§1g§mp®ature®vg’n&hRTNa®ly@i R removed under reduced
pressure and redissolved in dichloromethane (5 mL) and ether (50 mL.) The organic solution
is washed with water (4 X 50 mL) and saturated sodium chloride solution (50 mL,) and dried
over magnesium sulfate. The organic solution is filtered and concentrated under reduced
pressure. The crude material is purified by flash silica gel chromatography to yield the

purified product in 53% yield, which is Intermediate 4 a boronate ester.

[0091] Suzuki Coupling: The boronate ester (1.07 mmol) and aryl bromide (1.07 mmol) are
dissolved in ethylene glycol dimethyl ether (10 mL) and the resulting solution is treated with
tetrakis(triphenylphosphine)palladium(0) (0.054 mmol.) A solution of potassium carbonate
(2.14 mmol) in water (3.5 mL) is added, and the reaction is heated to reflux for 1 h. The
reaction is cooled, filtered to remove solids, diluted with water (10 mL) and concentrated
under reduced pressure. The residue is extracted with dichloromethane (3 X 25 mL) and the
organic layers are washed with water (25 mL) and saturated sodium chloride solution (25
mL). The organic solution is dried over magnesium sulfate, filtered and concentrated under
reduced pressure. Purification by flash silica gel chromatography furnishes the product
Intermediate 10, a (triemthylsilyl)ethyl ester of the desired product, in 57% yield. In some
cases, PACI2(dppf) was used as the catalyst instead of
tetrakis(triphenylphosphine)palladium(0).

[0092] Deprotection with MgBr;: The 2-(trimethylsilyl)ethyl ester (0.0621 mmol) is
dissolved in dichloromethane (58 mL) and treated with magnesium bromide etherate (0.186
mmol). The mixture is stirred vigorously overnight or until reaction is complete and then
shaken with 10% HC1 (3 X 25 mL) and saturated sodium chloride solution (25 mL). The
organic solution is then dried over magnesium sulfate, filtered and concentrated under
reduced pressure to yield the product in 95% yield. The crude product could be purified by
HPLC when required.

[0093] As shown in Scheme 4C Suzuki coupling can be carried out on free acid with
boronate ester. Therefore, hydrolysis of the esters (as in Intermediate 10) is avoided. This

results in direct preparation of compounds 1.



Internmediate 5 1 [0086] A third option to nake

conpounds of the invention, 1, are carried out based
woermoSobese 3. The synthetic sequence in SchenePGI/US2004/037169

simlar to that in Schene 24but using adifferent

starting material, valine tert-butyl ester. Therefore,

thernmal step to formthe product 1 was carried out by

using TFA to deprotect St¢temedlt-butyl ester group of

Internmediate 8. Schene 3 Q- , , ", Y\ X Base Br' L
CH2A 2 Internediate 6 Internediate 7 -c , f -OQ TFA
ORORNaH DW\ f' ~ Internediate 8 [0087] A

t he conpounds of I nyen E/H h 1. This is illustrated in
S%Eg@%{o th—s-easez—beronate e i'h suitabl e

aetoher I8 are purcha from aE source
and used for Suzuki couﬁpg to provide Internediate
8. TFA deprot eCtIOﬂ@_E% -butyl ester from
Internmediate 8 resu d:t'he desired final product

1. Schemre 4A R- O . O- /g Wibg>/ O R

Intermediate 6 Internediate 8 TFA HO O [ 0088]

Conpounds of the invention can al so be made b .
[009ﬂyau2@ﬂ<y@u§h@ with &8¢ 25| @eé@f@pte ester (1.36 mmol) and br01¥10a01d (1.36

mmol) are dissolved in ethylene glycol dimethy! ether (13.8 mL) and the resulting solution is

slight nodificati ggzppgg KzQ%heme 3 can be madeojj\ibggr oduce

treated with tetrakis(triphenylphosphine)palladium(0) (0.068 mmol). After stirring at room
temperature for 10 minutes, a solution of potassium carbonate (4.08 mmol) in water (4.8 mL)
are added. The solution is heated to reflux for 2h, and then allowed to cool to room
temperature overnight. The mixture is concentrated to an aqueous residue under reduced
pressure and ethyl acetate (50 mL) is added. The organic mixture is washed with 10% HCI (2
X 25 mL) and saturated sodium chloride (25 mL). The organic solution is dried over
magnesium sulfate, filtered and concentrated to a crude residue, which is purified using flash

silica gel chromatography to obtain the product in 64% yield.

[0095] In Scheme 5 the compounds of the invention, 2, are prepared in 3 steps. Boronate
ester (Intermediate 11) is prepared by alkylation under basic condition. Intermediate 11 thus
obtained can be easily coupled with 4-bromo-benzenesulfonamide derivative to provide

biphenyl sulfonamide analog (Intermediate 12).

[0096] The ester functional group in Intermediate 12 can be hydrolyzed under various
conditions to yield the desired biphenyl sulfonamide product 2.



such as Internediate 10. Schene 4B PdCl 2(dppf), K2CO3
DVE/ H2O /=\ .0 ArCH /=\ - BUAN+ O+ Ar-O"' - - - O VO
waelvwensedi ate 4 Internediate 9 O CH ' ' Si-PCT/US2004/037169
MyBr2-Et20 Ar - O 1 Internedliate 10 [0089] Schene 4B
features an al kyl ation, a Suzuki coupling and a
deprotection step as follows. [0090] Al kylation: The
phenol derivative (4.14 nmSthemesS di ssol ved i n net hanol
(6 nL) and treated with tetraburyl anmoni um hyglr oxi de
(4.14 mol .) The m xture is stirred for 1000 @ Bind
the solvent is renoved under reduced pr e
residue is dis oIved |n T F (10 nL and trga(ed wWth a

Iut| on " ““Bljci tR—FHE (5
Rivy @ n |§,Wst| rred ro@ npef Filple (

overnl ht .
g he solvent is qnerrrnpe\éleagwnder reduced

0 . O
R —_— R
- NH 1 HO NH 1
PN N
Intermediate 12

Rz

[0097] Alternate route to provide compounds, 2, is shown in Scheme 6. Starting material 4-
hydroxybiphenyl sulfonamide derivative was readily available through Suzuki coupling.
Alkylation of 4-hydroxybiphenyl sulfonamide under basic condition provides biphenyl
sulfonamide ester Intermediate 13 with an ether linker. Hydrolysis of ester (Intermediate 13)

using aqueous NaOH provides the desired product of the invention, 2.

Scheme 6
(0]
02 Cron m_ go8 OO, meon ORI
\O NH O Y NH HO H
A A A
Intermediate 13 2

Deprotection of esters, such as methyl esters, shown in Scheme 6 can be conducted

employing the routn shown in Scheme 6A.



pressure and redi ssolved in dichloronmethane (5 nL) and
ether (50 nL.) The organic solution is washed with
wowi0s060(4d6 X 50 nlL) and saturated sodi um chl ori PET/US2004/037169
solution (50 nmL,) and driedéover magnesi um sul f ate.
The organic solution is filtered and concentrated
under reduced pressure. The crude material is purified
by flash silica gel chr¥smamegAaphy to yield the
gurLfie rogu t in 53%yield, which is Internediate 4
Deprategiipn, thy ‘fsiefr.s’ [ 0091] Suzuki Coupling: The boronate
ester (1.07 mmol) and aryl bromde (1.07 mmol) are
di ssol ved in ethylene glycol dihnethyl _ether (10 L)

and S ' sol, i on  icH) h
CHg;gtfg ri e%mhe@ﬁphi %ﬁm

i 0) (M.054 mml .)
A Qoliuti on ofRpotassi um carbornate (2.14 mmol) in water
(3.5 L) is added, and the reaction is heated to

r btdrugdiforl3ah. The reaction is cooled, filtered to
renove solids, diluted with water (10 nmL) and
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acte X 25 nL) and %Pe
(2:1)@ngannd 1 Mali@FsOdisémmabived addadh Theteartioqnasiiiap st for 3 days.
The s%%ag{ \i%sergm?g%.: aﬂm}féqgﬁﬁihglg whRk SO Ras(@#R0108d in HJT® The HyO

nic so on Is rne over magnesi um sul fat e, )
was dxth &84 R6h 3ihdr. CORGERE Tagérarths untkerd arthhe eghepusiagarves acidified

to pH Bt B $om ?M{ioﬁ){{si fed S TR 29 ARRkd wich
CHzgf?r iﬁ%&itﬁ% layheb8d Baydr vRS thioved aidBe fasirigrorpitclagr, wasn

% yi el d n some cases, PdCl2(dppf)was used as the
washed@twéth psihe.i Tist eheintofas removed and the remaining solid was dissolved in

minih G R P IEREEN AR SOL g lebB Rt kORP Mo ot s
ﬁlter%cﬁ%ﬁl{%_rgeg at &ceﬁ‘ﬁé‘sguré & &Y @éiir'bd‘%ﬁhﬁ‘cﬁ' or omet hane

treated with magnesi um broni de et herate
(0.186 mmol

. The mix{ i irred vigor.ousl
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oride sol ution %25 The . .
adium catalyst to provide Intermediate 14. Heck reaction of

Suzuki coupling catalyzed by pal
Intermediate 14 with aryl halide generated Intermediate 15. Intermediate 15 is a biphenyl
sulfonamide derivative with a double bond as a linker connected to an aryl ring. Regular TFA
deprotection of the tert-butyl ester of Intermediate 15 provides desired product 3 in high

yield.



organi c solution is then dried over magnesium sul fate,
filtered and concentrated under reduced pressure to

W@ e@b@6tshe product in 95% yield. The crude pr ORPLTUS2004/037169
could be purified by HPLC when required. [0093] As
shown in Scheme 4C Suzuki coupling can be carried out
on free acid wwth boronate ester. Therefore,
hydrol ysis of the estersS¢esmeh | nternediate 10) is

avoi ded. This results in direct preparation of
compounds 1.;eherre 4C F’D#‘PPhSM K2C3 O O=I‘LE%)I\/E H20
\ M- OA- wowﬂ“z@uzuk \Egoupl i ng wi tHeekf r e€~ATi d: )The
< > ronate ana br gnpaci d (1.°36> R
Cgfqu Ved i n ethy|e1\Eeo Geptdddmt hyl jl@et?\
m.) an h@resultlng sol u |on|streated wi t H°
tetraki s(triphenyl phosphi nexgadd@di unm(0) (0. OeSmadean 1.
After stirring at roomtenperature for 10 mnutes, a
TF§~o| uti Uﬂ ~pot assi um carbonate (4.08 mml) in water
z The solution is heated to reflux
for 2h ard owed to cool to roomtenperature
over ni ght O é'is concentrated to an aqueous
resi due under r%®duced pressure and ethyl acetate (50

m.) is added. The organic m xture is washed with 10%
[00#06] SCRere Qaldws)th@mﬁumptetste@ts@dh@mbaﬂmgw Hrercotheodrids ofrl ) .

The organi¢ soI tion_ls nes ulfate
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obtai n the product, in 64%{1@& el d. 0095£T In. S ib
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at1on under basic condition. Internediate 11 thus
bond llnklng the biphenyl group with aryl moiety. Intermediate 18 was then reduced by

hydrogenation then TFA deprotection removed the ester group to give the desired product 4.

Scheme 8

+O\‘EO Suzuki + 0 TH0 +O 0
TN — N N
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intermediate 16
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Intermediate 17

Ar

Intermediate 18

—’»o 0 HO._O
H2, Pd/C TFA
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obt ai ned can be easily coupled with

4- br ono- benzenesul f onam de derivative to provide
whe@heasse sul f onam de anal og (1 nternedi ate 12)pPCT/08864/037169

The ester functional group28n Internediate 12 can be

hydrol yzed under various conditions to yield the

desi red bi phenyl sul fonam de product 2. Schene 5 R2v J
[00161 |ORKREXAS cRalpords oPstrustuire @are$hew1BmFS@l(1@M19 Bnvninomghyl phenyl

borolngta%rélnem at fof élxzu [ Ot Ct I Opodoceot?: ﬁ‘i‘ﬁ?@g@’ﬁ %\f{lé}o\ﬁ aO{f/e

Interfrediat: XOOw it ﬂéétld@n}@dmb@ tﬂcﬂhbs/‘,ed By the T Fahdeprotéctiobpioeited 6.
Starting material 4- hydroxybi phenyl sulfonan de

cmnﬂéwﬁ%giﬁ§%mwa§ readi |y available through Suzuki
coupling. Alkylation of 4-hydroxybi phenyl sulfonam de

Schemid®r basi ¢ conditi on provi des bi phenyl sul fonam de
ester Internediate 13 with an ether linker. Hydrolysis
of ester ntegngglatﬁ 13) _usi ng_aqgeous NaCH prgxﬁdes

he product o @ 8-n@. oScheme 6 0O X

R OO=S- OAT> O Ne oggrﬁ(o%

Intermediate 20

[00102] An alternate route to make structures of 5 is presented in Scheme 10. Intermediate
21 was formed by EDCL coupling of 4-bromophenylacetic acid with phenylamine in DMF.
Stille coupling of Intermediate 21 with corresponding tin reagent followed by TFA

deprotection provided product 5.

Scheme 10

EDCI Br—@—» Stille
Br NH S
OH

o)
0]

Intermediate 21

0 0
><Ooo=§H O NH oo=§ ) W NH

H

o S

Intermediate 22 5

[00103] In Scheme 11 the compounds of the invention, 6, are prepared by reacting 4-

hydroxybiphenyl sulfonamide derivative with an isocyanate in the presence of triethylamine.



NHR- NH- RHOSs Internediate 13 Deprotection of

esters, such as nethyl esters, shown in Schene 6 can
wheoososdsct ed enpl oyi ng the routn shown in Schep@®US2004/037169

6A. Schene 6A Deprotection @ Methyl esters: CH3

Internmedi ate 13A [0098] Internediate 13A nethyl ester,

(0.294mvol ) was dissolved in THF: MeCH (2:1)(2nm) and

I(BArbarﬁ&tb (Iﬁteﬁﬁédm 23) thmsob@ahmbeldzvas’ﬁheted with fIF Arfo mimxovigdlee tert-butyl

st for g dThe SO \é Et was renoved and the

eﬁBn\%}?”P §18|VII 8 “WaE°d %0l ved in H2O. The H20

vvas extract ed wwth ether. The ether |ayer was renoved

and the aqueous | ayer was aScltinié Hd to pH 2 with HC

(cone.) formng a cloudy solution. This solution was

extracted wth CH2Cl 2. The resulting aqueous |ayer was

o renoved and the remai ni ng organic I%yer was washed 0>\_N.'ﬁ
vvlth bri ne¥NShe sol vento r enoVegirantdt he or el @ O S

I id vvas %I gsol ve® i @ ®Cl 27and tHh%n/ hexate
.. tusp tlngavvhltesolld °Thé sol i d
O was |Itered and r| at reduced pressure to provi de

intdAfeddleas r ed product [OOQFQE]rmJaa@pounds of the
invention, 3, are prepared based on Synthesis Schene

4~ n n ronic _aci d
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[00105] Routes to compounds of structure 7 are shown in Scheme 13. Intermediate 23 was

coupled with carboxylic acid using DCC reagent to provide ester 24. Intermediate 24 was

treated with TFA to selectively remove the tert-butyl group to provide compound 7.

Scheme 13
R
><O/[K/NH ><O/“\,NH ba
AN Intermediate 23 N Intermediate 24
l TFA
Q
003 O-COra
Ho S ANH g
PN



deprotection of the tert-butyl ester of Internediate

15 provides desired product 3 in high yield. Schene 7
wW@Eamako048 Heck o o OH I nternediate 14 | nt er TeEPCHUS2005037169

TFA HCL O [00100] Schenme 838hows the a nmultiple step

synthesis | eading to the conpounds of invention, 4. A

regul ar Suzuki coupling foll owed by the al kyl ati on

[001106] fx BéHeine 14nthy dempenflsipfihe waention) §, laze reenaraddrome Hitamediate 23

v} g RS b ot By e o Gty SRRl Pgrous) with TR
reaction. TBDMS protecting group in 17 was renoved by
TBAF fol | owed by anot her S¥hamedHira reaction to

provide Internediate 18 with a triple bond Iinking the

bi phenyl group wth aryl noiety. Internedi ate 18 was

o then reduced by hydroggrnatl on then TFA deprm '
renoved the estegf gro % give the desire

j\ENHS nme TfSO_uL._O H// \ OH.i nternmedi a
°=§‘I€M§‘@*- '0‘ mt er rredl at &1

I nt er medi at e 18 H2 Pd/ COTF 001 ] Rfutes to

compediateg3 of structure 5 amnersdvdan2d n Schene 9. 8

4- am nomet hyl phenyl

[00107] In Scheme 15 the compounds of the invention, 9, are prepared in a multiple step

synthesis. Intermediate 26 was prepared based on known literature procedure. Stille coupling

followed by TFA deprotection provided the desired product 9.

Scheme 15

0 SOCl, 0

CI@ » O N O Br
Br TiCl4 o 0

intermediate 26

(6]
: Stle
0 HN—g—@—Buasn e ing

i

0 0
Q. HN-S A Q HN'§
baAle) U, g O R — ‘|‘O>\“J~7_O S /o

Intermediate 27

[00108] Routes to compounds of structure 10 are shown in Scheme 16. Intermediate 28 (2-
[1,2,3]thiazol-4-yl-phenol) was prepared according to literature procedure. Alkylation with

benzyl bromide derivative followed by condensation resulted in thioether intermediate 29.



boronic acid was used for Suzuki coupling to produce
the Internmediate 19. Acylation of Internediate 19 with
wace@tsicdanhydri de, followed by the TFA depr ot eRCT/082004/037169
provi ded conpounds with stBucture 5. Schenme 9 B>N PH
Suzuki H2 Ac20 OH Internediate 19 TFA NH -( o-
I nternmedi ate20 x [00102] An alternate route to neke
Suzuks te upling @R9ofithsl-beonpbewent sitfonamide peneratefidntermediate 30.

xRS ol L B TR TY |,

Stille coupling of Intermediate 21 with corresponding
Scherhé h6r eagent fol | owed by TFA deprotection provided

product 5. Scheme 10 EDCI Br- Stille_// NH O pcg
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Removal of t-butyl ester protecting group with TFA
Scheme 17

R o R o
= H J< TFA, CH,Cl, 1.5h == H
r—/ d o r—/ Y%

[00109] The t-butyl ester protected biphenylsulfonamide (0.505mmol) was dissolved in
CH,Cl, (2.5mL). TFA (2.5mL) was dissolved in CH,Cl, (2.5mL), and this was slowly added
to the dissolved ester and stirred for 1.5h. The solvent was removed at reduced pressure and
the remaining oil dissolved in toluene, and the toluene removed. Finally, the oil was
dissolved. in a minimal amount of CH,Cl; and hexane was added to precipitate a white solid.
Solvent was removed at reduced pressure, and, after vacuum pump drying, a solid dried to

give a 98 %0 yield.



[00103] In Schenme 11 the conpounds of the invention,
6, are prepared by reacting Ahydroxybi phenyl
wa@adosoemEns de derivative with an i socyanate in PEEUS2004/037169
presence of triethylam ne. Garbamate (Internedi ate 24)
t hus obtained was treated with TFA to renove the

tert-butyl ester protectin group to provide conmpounds
[0018)] Brhesentitventign Grikemekic temethodigd ijentifyies 1aquisesdilfey the

| nt.er.nedi at e..23l ' . 4 |
L e B e
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ceErig ek A e B e P R ol A1d G AeADRRIROLINAS
transg@iié aligalsite detainde wikthe mpotatidiGg@t HOND & tC@eatment PEJ T
ostecariiin RISHETR R P Red e Syl Rt §rrePp b an

animEPAR exDibiieg A0 AVUSISngtiBEC reagent to provide ester 24.
Internmediate 24 was treated with TFA to sel ectively

[OOIJrSﬁ Eg\ég_lr&ﬁgre @gsgrrﬂ;e_dkgrlil %h% lExg&&ég betslgw,pt'l"Lg Xb%%‘f&'é‘%%h%“ gle?e‘ is
functionally disrupted in a cell by homozygous recombination between the allele and a
mutant ADAMTS-5 gene, or a portion thereof. The cell can be a differentiated cell type that
normally expresses ADAMTS-5, such as a macrophage or monocyte, or a macrophage-like or
monocyte-like cell line. Altematively, the cell can be a pluripotent progenitor cell that can
develop into an animal, such as an embryonic stem cell. In a preferred embodiment, an
embryonic stem cell is used. The embryonic stem cell can be introduced into a blastocyst and
the blastocyst introduced into a pseudopregnant animal to produce an animal having somatic
and germ cells in which an ADAMTS-5 gene allele is functionally disrupted. Such an animal
is a “homologous recombinant” animal. A preferred homologous recombinant animal of the
invention is a mouse. Mice are a preferred animal because they are more easily utilized for
laboratory studies and because they provide an art recognized model, as further described in
the Examples below. However, any animal may be used, including, but not limited to, pigs,
cows, sheep, goats, and other animals. In a particularly preferred embodiment, the animal is

an inbred mouse.

[00112] To create a homologous recombinant cell or animal, a targeting vector can be
prepared which contains DNA encoding an ADAMTS-5 protein, or a portion thereof, having
a mutation introduced therein. The targeting vector may include a nonhomologous
ADAMTS-5 replacement portion, which preferably includes Cre/Lox-P sites; a first
homology region located upstream of the nonhomologous portion which has substantial
identity to a first ADAMTS-5 gene sequence; and a second homology region located
downstream of the nonhomologous portion which has substantial identity to a second
ADAMTS-5 gene sequence. As used herein, “substantial identity” is intended to describe a

nucleotide sequence having sufficient homology to an ADAMTS-5 gene to allow for



O0=S- \ \ - - OHRCO2H O, NH DCC I nternedi ate23 "
I nternmedi ate24 TFA OCS - / )- (\ jho. HJ 00106] In
w®elvsnso4i6l, t he conpounds of the invention, 8,PEr/e@s2004/037169
prepared from I nternedi at e323 by al kylation foll owed
by the deprotection (renoval of protectin tert-butyl
group) with TFA. Schenme 4 HO OO0 .0 Ark)d NH _ OH Base
homoDxSlnicenmbitiativrebedBednrthenuviadiide @21561{0@ eudd] enpgegekfesBuenee to

o SRR S VTSR
ADADbEERdq oéhderm)mOslt cé1E rBytpitatly, fhomethotide s@nmceseofcthnﬂmnkng
homog(? iﬂggﬁ%g@g}é Aﬂ)gﬁﬁéog} ?O%%ﬂltgl ok o]éﬁldre?l gie e(ljl SI ek L%\R?quences
In a fafic@lLA®drétbReLémbodiment, they are 100% identical. The homology regions are
also of sufficient length to allow for homologous recombination with the endogenous gene in

a host cell, i.e., at least 1 kilobase in length, and more preferably at least several kilobases in

length.

[00113] The targeting vector may further include positive and negative selection cassettes.
These cassettes include nucleotide sequences encoding positive and negative selection
markers operatively linked to regulatory elements that control expression of the selection

marker.

[00114] To functionally disrupt an endogenous ADAMTS-5 gene allele in a host cell, a
targeting vector is introduced into the host cell, e.g., a differentiated cell or an embryonic
stem cell. The targeting vector may be introduced into the cell by any technique known in
the art, including, but not limited to, calcium phosphate precipitation, DEAE-dextran
transfection, microinjection, lipofection, electroporation and the like. After introduction of
the vector into the host cell, the cell is cultured for a period of time and under conditions
sufficient to allow for homologous recombination between the introduced targeting vector
and the endogenous ADAMTS-5 gene. Host cells are selected (e.g. by positive and/or
negative selection) and screened for homologous recombination at the endogenous
ADAMTS-5 gene locus by standard techniques known in the art (e.g. Southern hybridizations
or PCR using probes/primers which distinguish the normal endogenous allele from the

homologous recombinant allele.)

[00115] To create a homologous recombinant animal, an embryonic cell hgving at least one
ADAMTS-5 gene allele functionally disrupted is introduced into a blastocyst, the blastocyst
is implanted into a pseudopregnant foster mother, and the embryo is allowed to develop to
term. The resultant animal is a chimera having cells descendent from the embryonic stem
cell. Chimeric animals in which the embryonic stem cell has contributed to the germ cells of
the animal can be mated with WT animals to produce animals heterozygous for the

ADAMTS-5 gene disruption in all somatic and germ cells. The heterozygous animals can
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may have aberrant activity, e.g. it may not have aggrecanase activity.

[00116] In addition, cells from the animal homozygous for the ADAMTS-5 gene disruption
can be isolated from the animals and cultured in vitro for various studies, including for

screening assays.

[00117] ADAMTS-5 transgenic animals and cells derived therefrom are useful as positive
controls by which to evaluate the efficacy of ADAMTS-5 inhibitors. The homozygous and
heterozygous animals provide such standards. In a screening assay to identify and assess the
efficacy of ADAMTS-5 inhibitors, a WT animal (or cells derived therefrom) not treated with
inhibitor is used as the 0% inhibition standard, an animal homozygous for an ADAMTS-5
disruption is used as the 100% inhibition standard, while an animal heterozygous for an
ADAMTS-5 gene disruption is used as standard for less than 100% inhibition but more than
0% inhibition. The amount of ADAMTS-5 activity in a subject treated with an ADAMTS-5
inhibitor is then assessed relative to these standards. The inhibition may be measured by the

% inhibition of aggrecanase activity or the % reduction in osteoarthritic symptoms.

[00118] The transgenic animals and cells derived therefrom also can be used to screen
ADAMTS-5 inhibitors for side effects or toxicity resulting from the inhibitor’s action on a
target(s) other than ADAMTS-5 (e.g. ADAMTS-5 isoforms or ADAMTS-4). For example,
an ADAMTS-5 inhibitor may be administered to an ADAMTS-5 animal of the invention to
evaluate side effects or toxicity of the inhibitor. Because the ADAMTS-5 transgenic animal
lacks the normal target for the inhibitor, an effect observed upon administration of the
inhibitor to the ADAMTS-5 null mutant can be attributed to a side effect of the ADAMTS-5
inhibitor on other target(s). Accordingly, ADAMTS-5 transgenic animals are useful for
distinguishing these side effects from the direct effects of the inhibitor on ADAMTS-5
activity.

[00119] The transgenic animals may also be used for in vivo screening assays to identify

diseases in which ADAMTS-5 plays a role in the pathogenesis of the disease condition. Such
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the ac?tiron%f gancr v gi? gr_jlbkf/ﬂ%rﬁ , and thus the disease condition is treatable with an
inhibitor of ADAMTS-4 or ADAMTS-5, respectively. As an example of this utility,
Example 1 below and Figure 3A and Figure 3B demonstrate that homozygous and

heterozygous ADAMTS-5 transgenic animals are resistant to induced osteoarthritis.

[00120] ADAMTS-5 transgenic animals homozygous ADAMTS-5 null mutation, or a cell
derived therefrom, can be reconstituted with a human equivalent of the gene to create a
nonhuman cell or animal that expresses a human ADAMTS-5 gene product. These cells and
animals can be used to screen compounds to identify agents that inhibit the activity of human
ADAMTS-5, either in cultured cells or in vivo. Such animals and cells can be made by
techniques well known to the skilled artisan. A nonhuman animal having cells expressing
human ADAMTS-5 polypeptide, and/or cells derived therefrom, can be used to screen and
identify agents that can inhibit human ADAMTS-5 in vivo.

[00121] ADAMTS-5 transgenic animals are also useful to determine whether a particular
substance is a substrate for ADAMTS-5. ADAMTS-5 are metalloproteinases having

aggrecanase activity. To assess whether a precursor form of a putative substrate is cleaved by
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Genotyping for ADAMTSS WT, conditional KO and KO alleles

[00125] Genotyping for alleles of the ADAMTS-5 gene was performed by PCR using DNA
template from crude proteinase K digest of tail biopsies. The wild type and heterozygous KO
alleles were identified by PCR using a forward primer of the sequence (5°TGT TCA CCC
AAA GCA ACT AC3’) (primer 1) and a reverse primer of the sequence (5’TAG AGG AGA
GGA GAG GAG G3’) (primner 2). These primers flanked the insertion site of the (5”) LoxP
site producing a 230 bp amplicon in the WT and heterozygous animals and no amplicon in
the KO animals (Figure 1B, C). The knockout allele was identified using the forward primer
(5°GTG AAC CAC ATG GAC TTT GG3’) (primer 3) and the reverse primer (5’TCG TAG



honol ogy regions are from about 80%to about 100%
identical to the endogenous sequences. In a
weansioeubar |y preferred enbodi ment, they are 1BOBAIS2004/037169
i dentical. The honol ogy regfons are al so of sufficient
length to allow for honol ogous reconbi nation with the
endogenous gene in a host cell, i.e., at least 1
CAA G 20BE6ACA TER ptphimea Abrepdiiee iprdi08balIGR rrodycs gthe exon 3

al, ki L.obha in length. [00113] The targeting
dGIEt%Z@?J_I%§hguﬁ??§§r)' i ncl ude positive and negative
sel ection cassettes. These cassettes incl ude

PreparatséregifiNgbfos &JtRGes encodi ng positive and negative
sel ection markers operatively linked to regul atory

00123 b8 BbmOY 188 RicPRiRplkBuste 86 RiNORasy ki
[ . &Wﬁﬁ%%%ﬁﬁ%z‘% furr?g\?i gnal 'y Elcj sslr?ltﬁp_t “53‘% endoge?fguslt
(QiagAMAMIScH, Geecaidiag to thamanufaeierereinstruciions etqualgy of the RNA
ector is ints j E . )

somplf e Rooh b WAL 00U Rarg e Bt S Esbanafyfh afont
TechicAAogjest Pzﬁg AlegCa). ROR trénérnwesdissigred andoyrthesized (Biopgurce

an echni que 0 in the art, including, but not
Immﬂ%@%#e nF%ﬁﬂhg%E?%ﬁwﬁﬁ%sphate precipitat?on
PrimddBAFCGEaXIT @NCAAGAACETTHEC3 MBEQIDIN@et i on,

. |ipofecti L ect L g Lo the |ike. Af
P § GGG AT Uabi ol ) AE) [P Rost cel | 1 he
Priméi &, g'cite_srcwr@mﬁggu_tce@camenﬁq &Eof [0 Noes.and  under

conditions sufficient to a | .
TG Ceme AT B LGRS RSP Bt B G R bl Farseapeton
of eacgi;;%g{l:ét?gré@ (Qg@ ge Bfgt%lfal RN{%%\&S-mggﬁgine Hgal ttl_feﬁhblf‘cylélléﬁ(MJ

. g. ositive and/or n

Rescatre (e iaenalioh 3h0 RATBITbEBRm RS B EAeD om0 Hos -, hd 3

cycleE BELOLRANS BT $1niin FENRC! KRUD BYondk ANMBAC d TheRIMHCRSSmers
nown in the ar:h?éfE%GBSout hern hybri di zati ons or_PCR

are shesinrig Fpuesh &/apd ipEqsiugtis gte SRR ShFighies ABPRRIT. Using

. ; | - .
mingPFREST194) oL L B DopEoaces osgah el ss o
Usingpriimers 5, aaneiiiguailE sloovs that v mBNat of| teeWiT ig &8 bp and there is

no product, as expected, in the KO because primer 7 is located in exon 3 which is deleted in

the KO.

Histology and pathologic assessment of young and aged mice:

[00127] Complete necropsies were performed on 22 WT and 20 ADAMTS-5 KO males at
18 weeks of age. Necropsies included macroscopic observations, body and organ weights,
hematology, complete serum chemistry and microscopic examination of brain, joints, heart,
lungs, thymus, spleen, liver, kidneys, salivary glands, mandibular lymph nodes, testes,
epididymides, eyes, harderian glands, lacrimal glands, sternum, and humerus. All tissues
were fixed in 10% neutral buffered formalin, decalcified if mineralized, routinely processed,
paraffin-embedded and prepared as routine hematoxylin and eosin-stained sections. All
slides were evaluated by a board-certified veterinary pathologist (BS) for presence or absence

of pathologic lesions.
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graded at 70 pm intervals through the joint by three blinded, independent scorers. The semi-
quantitative scoring system was modified from Chambers et al. (Chambers et al, 2001,
Arthritis & Rhuem 44:1455) where 0 represents normal cartilage; 0.5 is loss of Safranin-O
without structural changes; 1 represents roughened articular surface and small fibrillations; 2
represents fibrillation down to the layer immediately below the superficial layer and some
loss of surface lamina ; 3 is mild (<20%6), 5 is moderate (20-80%) and 6 is severe (>80%) loss
of non-calcified cartilage. All quadrants of the joint (medial tibial plateau (MTP), medial
femoral condyle, lateral tibial plateau, and lateral femoral condyle) were scored separately.
Approximately 12 levels were scored for each knee joint, with scoring continuing until
articular cartilage was no longer observeed in any quadrant. Scores were expressed as the

maximum histologic score found from all levels of the entire joint, as shown in Figure 3A.
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and GIAABItHEPRAe Crolatlt atlggn(Sigma, Aldrich) as a standard accordlng to a
previously reported procedure (Farndale et al., 1986, Biochim Biophys Acta 883:173).
Harvested cartilage samples were digested with proteinase K (Sigma, Aldrich) for 16k,
centrifuged and supernatant collected. Proteoglycan content in the digested cartilage was
also measured to provide the total proteoglycan content in the cartilage and enable calculation

of per cent release of proteoglycan during the experimental protocol.

Western analysis

[00133] Aggrecan fragments in conditioned medium were analyzed by western analysis
using neoepitope antibodies designed to recognize aggrecanase-generated fragments.
Conditioned medium was dialyzed against 50 mM Tris-acetate (pH 6.5) and digested with
Chondroitinase ABC (Sigma; 1 mU/pg of GAG), Keratinase I (Seikagaku America,
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heads from ADAMTS-4 KO, ADAMTS 5 KO and WT animals were harvested after 3 days

of tissue culture in the presence or absence of 10 ng IL-1a/ml [is this v or «] (Sigma) and 10°
> M retinoic acid (Sigma). Tissues were frozen in OCT and 5 micron sections were cut.
Endogenous peroxidase activity was blocked with hydrogen peroxidase (DakoCytomation,
Carpinteria, CA) and the sections were deglycosylated with 0.1 U Chondroitinase ABC/ml
(Sigma), 0.1 U keratanase I/ml (Seikagaku Corp., Tokyo, Japan) and 0.1 U Keratinase II/ml
(Seikagaku Corp., Tokyo, Japan) for 1 hour at 37 °C. Primary antibody or normal rabbit
serum was added to sections for 12 hours, and secondary antibody (donkey anti-rabbit,
Rockland, Inc, Gilbertsville PA) was added for 30 minutes. Sections were incubated with
ABC-peroxidase followed by DAB substrate (Vector Laboratories, Burlingame, CA). The

sections were counterstained with hematoxylin.
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spanning exon 3 reduced in size in the KO. The presence of mRNA indicates that this in-
frame deletion did not cause instability of the 1message. Presence of a translated protein

lacking the catalytic domain could not be confirmed.

[00137] Male and female WT and homozygous KO mice were allowed to age for 14-18
weeks. Animals were examined for any gross abnormality, blood samples were drawn for
complete blood count and serum chemistry, annd 17 tissues were harvested and examined by a
board certified veterinary pathologist (BS). Tissues examined included heart, lung, thymus,
spleen, liver, kidney, brain, salivary glands, mandibular lymph node, testis, epididymis, eye,
harderian gland, lacrimal gland, whole sternurm, femur, and whole paw. There were no
abnormalities in total body weight, any blood or serum analysis or histologic appearance of
any tissue examined indicating activity of the ADAMTS-5 enzyme was not required for

normal development and growth.

[00138] Aggrecan is a plentiful component of cartilage within the growth plate as well as the
articular cartilage of the joints. Figure 2 shows an analysis of growth plates from WT,
ADAMTS-4 and ADAMTS-5 KO animals by immunostaining of the proximal tibial growth
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reported as mean maximal score from WT and ADAMTS-5 homozygous KO and
heterozygous KO. In addition, the scores from each section through the joint were added to
express the severity of OA as the mean of the summed scored for each treatment group at
each time point. This second method of scoring takes into account severity of the lesion as
well as the surface area of the joint affected. As shown in Figures 3A and 3B, both methods
of analysis revealed significant reduction (p<0.05) in the scores of the ADAMTS-5
homozygous and heterozygous KO compared to WT mice (Figure 3). The summed scores of
the ADAMTS-5 KO animals were reduced to less than 50% of the WT indicating reduced
severity as well as surface area involvement. It is notable that we previously reported no
difference in the scores in the identical surgical model performed on ADAMTS-4 KO mice.
In addition, similar studies in the literature describing induction of OA in IL-13, IL-1 Pr,
INOS, and ICE KO mice reported increased severity of pathology in the genetically
manipulated mice (Clements et al., 2003, Arthritis & Rhuem 48:3452). In order to compare

the results with those published results examining the progression of osteoarthritis in IL-1p3,



the KO Hi stol ogy andpathol ogi c assessnent ofyoung and
aged mce: [00127] Conpl ete necropsies were perforned
W@e002RA60A86 and 20 ADAMTS-5 KO nal es at 18 weeksPOT/Us4/037169
Necropsi es included macrosedpic observations, body and
organ wei ghts, hematol ogy, conplete serum chem stry
and m croscopi c exam nation of brain, joints, heart,
IL-1Br,UNgSS, atd RSO ntifd theresulisi aseneanlsbdaegfshe saflinlgrisl platean of

gl ands, .mandi bul ar | h es ste e
cach Gpaamear I e GroES b arar e Bl b e
s1gn1ftUdﬂ@§ #Quce@lid the IATSAMSS Wﬁbﬁqcleyg@ﬁ ah@hdtO¥rypeut K&l animals.
buffered formalin, decalcified if mneralized,

routinely proce sed araffln e edd
(00141} @F}“ﬁ@lﬁ Faﬁmﬁ dv BOETHS é%lg sglﬂﬁ Ons. %ﬁ 18
KO aﬁcﬁ T\Adﬁ%m\é@h&pl@&e@ ibtatiegle Byl ta@eb MlaﬂnmmltylcﬁokdleyﬁLeIr andaetynoic

R

the a%@récaﬁ’ Hé%#éﬁﬁo%ﬁ%@uo%@&fe%émmt&aﬁ% Mend e@fuafeﬁ&y\bylatthatmn

stitutional Aninmal Care and Use commttee. Surg %
of tothlydeteeglynan seleasp anddyarestiin bloss ysig renqelonalnegepitope antibody

genera 2§ ggcg]ill n@@@ emfuﬁﬁs & Q?%ﬁ%’rgé/ft&fcleﬁ’ﬁgg 99k Pidokdcanase” &?1-

CCO y, ten week m ce were anest het| zed Wit

TEGESD) ((t‘ngﬂmSgRaqm stapi0Pt Mt Biglost B I oResultsreniged in
Flgur'gé %& fiﬁJ]SB §émor}sﬁﬁbc§eq[m§@k r rplf&g(%?yc‘éﬁ kQedlt, RALEH v

I C suUr [ar i nCI S1 ONn wWas
genelmamiEoﬁthB ﬁ&@ﬁ% eneanpjtope mmts@gt!lalt craetﬂmfr@@ KT mdpDAMENE O

th

N
from é@%ﬁcuéa?hifmlage of the APAM ES SO suibe UFigme dUsshbayer wer e
. sutured cl gse h
e e P L R
agalnﬁﬁiﬁ’gﬂéﬁw ﬂeﬁéﬁtotpb Séihkﬁlsﬁdbesigmﬁicéﬁbbbﬂdlzdiﬂ)bm ﬂtecalgglesa,nase

r I cago,
ehErn Chcogg, [L). Blerenaighine (Bupenety SoH i v
negh%wenyﬂﬁélgﬁloﬁri@ﬁle amhMPsEoReraitilvel y. Four weeks after

[00142] This work examined the affect of deletion of the activity of ADAMTS-5
(aggrecanase-2) on normal murine developiment, growth and physiology. Similar to reports
previously examining the ADAMTS-4 KO mouse, deletion of ADAMTS-5 activity did not
negatively affect any of these functions. Deletion of ADAMTS-5 activity did not affect
aggrecanase-generated aggrecan turnover in the growth plates. However, surprisingly,
deletion of ADAMTS-5 activity significantly abrogated the progression of osteoarthritis in
these mice, while deletion of ADAMTS-4 activity had no such affect. This inability to cleave
aggrecan at the “aggrecanase” site within the interglobular domain of the substrate in the
ADAMTS-5 knockout was further substantiated by lack of appearance of these fragments
after cytokine stimulation of articular cartilage in vitro in the ADAMTS-5 knockout mouse.
Several enzymes have been reported to be capable of cleavage of aggrecan at the B33
site within the interglobular domain of aggrecan including ADAMTS-1, ADAMTS-4,
ADAMTS-5 and ADAMTS-9. The present invention shows that ADAMTS-5 is the enzyme



surgery, 19W and 19 KO mice were sacrificed by carbon
di oxi de. Ei ght weeks after surgery, 33 WI, 20
whedosnemygous, and 2 8 honpzygous KO mi ce wer ePCT/US2004/037169
sacrificed. A small subset 46f ani mal s underwent sham
surgery to determne the effect of inflammuation
secondary to arthrotony on di sease progression.
respohih‘ﬁlé cﬁdramculasmmlege axfraceiutae stk dagragatigneieoseerfiifs nghis is
the ST & PHRe G TR e gor et b NS Bt Rl n
an anﬁxflal Bloddll @Ss tledi fmackhsse results yhaof&m@ﬂ?é&éns thmptllrr@ry ‘aggrecanase”

00129] Intact k oi nts wer e ced into 4%
resPOB%ﬁ’lﬁiforaﬁﬁFﬁ‘élﬁiﬁ%%&%ﬁ?h‘zﬁmﬁ’d’ﬁrog 60@1’&%‘ >decal cified in 20%
EDTA for 5 days. Joints were enbedded in paraffin and
Exanldvn Freandiidh oBBiatyl Sniartomkides t hr ough the entire joint.
Slides were stained with Safranin-Q Fast green and

[0014% aﬁﬁialélalaeﬁi&e&;g}z]év% t LY bc‘asgcp(grpﬁicggmtehe joint by three

ent’ scorers sem quantitative
scoring systemwas nodified from Chanbers et al.
(Chanmbers et al, 2001, Arthritis &Rhuem 44: 1455) where
O represents normal cartilage; 0.5 is |oss of
Safranin-0 wi thout strgghynpls ghanges; 1represents
roughened articular surtface and small fibrillations; 2
represents flbrlllatlon down to the | ayer |nned|ately
bel ow t he super 7? | ayer and some | oss of surface

lamna ; 3 is s <20/6), 5 is noderate (20-80% and
6 is severe (>800§-§ @-@@- cified cartil age.
Al'l quadrants of thﬁ ned-4 Ri al pl at eau

(MIP), nedial fenoral condyle, | akie tibial plateau,
and | ateral fenoral condyle) were scored separately.

proximately 12 levels were scored far, eachkpee .
3- MQﬂlﬂtZ [fw%weéwbﬂliliﬁglirb%mlwmeﬁlalhhmhrmﬁr"r?‘%“éiﬂ‘m‘“"l'b“ty’“c
cartil age was no | onger olggqrved in any quadrant.
Scores were expressed as the maxi mum hi st ol ogi c score
nd fromall_|evels of thegsntlr

(0014] i) s ot Yo fiae Siutarnd-poth ied uiglds 2age- ' °

benz&fégiﬂfoﬂylacﬂto%& 8121205, be ahmol, m%?ﬁvmmﬂyd}bﬁd abtaglete dtaide, (170
as shown in Figure 3B, to reflect OA | esion severi

mL),agd WeD{Val-0dMes@ 0 d 7 smael, ARGEY-D-cde THgHASHIS qorled iy 8% fon
ice b%tﬁgaﬁ wed %{J ?}ﬁ:raﬁg' Mbd St IW'[IBE b££q55§1 PHB! 1 6251 ESuiv.). The

reaction mlxture was allowed to warm to room temperature and was stirred overnight.
Reaction was complete as determined by TLC. The reaction mixture was then diluted with
dichloromethane (100 mL) and washed with brine. The organic layer was dried over
anhydrous MgSOs, solvent evaporated to yield 2-(4-Bromo-benzenesulfonylamino)-3-
methyl-butyric acid methyl ester in 96%yield (16.0 g). 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 0.87 (d, J=6.82 Hz, 3 H) 0.96 (d, J=6.82 Hz, 3 H) 2.04 (m, 1 H)
3.49 (s, 3 H) 3.74 (d, /=14.40 Hz, 1 H) 5.10 (d, /=9.85 Hz, 1 H) 7.66 (m, 4 H).

[00145] Step 1B [Intermediate 2: 2-(4-Bromo-benzenesulfonylamino)-3-methyl-butyric acid
methyl ester (3.4 g, 9.71mmol), 4-hydroxymethyl phenyl boronic acid (1.48 g, 9.71 mmol, 1
equiv.), Pd(PPhs)s (561mg, 0.48 mmol, 0.05equiv.) were dissolved in ethylene glycol



progression of osteoarthritis in IL-I b, IL-1 br,
INGCS, and ICE KO mce (Cenents et al., 2003,
woaoksise &Rhuem 48: 3452) the results as nmeanPGL/URME4/037169
of the medial tibial platedad of each experinental
group were al so expressed. Figure 4 shows that these
scores also were significantly reduced in the ADAMIS-5
dimethghaizey geiua L pundes: #moghhgeumd KD rehitradns tenmesgiare 41 Prmin.

e B8 AR B LAY Epthsrion

mixtad %ﬂh m;a%l © afﬂugloagﬁlgMS\f&e?ﬂECaioeﬂnﬂammf frectinnchenipstion, solvent
subchondr a one. Cartil age sa e. cul tur.e S

was ROTA 0 GO RrepyROG: FARs A ParTr B IR s A sF e By Bpiod

over ﬁ%ﬁ/E? @6%@1‘1‘5?61’(1&6@‘51’??}&6@&1& \ﬂiﬁihﬁﬂreﬁéﬂ ‘EB@ E&DAC toegliva) By (4'-

containin o anti mycaotic-anti hioti.c i .

Hydl%}@w}éﬁ*}nphznyﬂn@rsg&ﬂ VAAIAR)- gyﬂ?ﬂﬂﬂn%\l@ﬁ‘éﬁ‘“d W%;;%&ggm yield
%ﬁcorbate and 10% FBS for 48 hours. Explants were then
mashed 3 tines and cultured for an additional 72 hours

‘
[001‘;‘@5] dlrsHe%ll?Jfgg 4hd %QNEMMQ%W mggl?eplal_@ & §4,§’=7 f&fﬁq&n@ﬁ? 0.97 (d,
e eg'f'efd(t qqﬁifw"@? 199/4. %Eseﬂfﬁ@dwqad Uhh@gfs 5.05 Hz, 1 H)

end ‘of the culture

4.78 @bfh) Stlatd,orl®36 Hﬁdt%bbﬂ%z%pf‘% BdHzA ﬁ)r"r’réo (- JE8 86z AR
| d | phat ed
7708 MLEM ol B 1§ yczi‘@ j@g’ﬁ%yfﬁﬁsure as sul phate

’bcosam’no a colorimetric assay using
di met hyl net hyl ene bl ue (DMMVB) and chondroitin_ sul phate

[00147] fStemi & Hatekmestinte 3:12aGeHy Siogrmethnt-biphealy +- a8 fonyghdiat-d
methgltcl%%frgé J&%@%h}ﬁg IE(E '22%“ §¥mhBRaTd &lql\@r oA %ﬁ@% 8-nkdiay/l QHRAbEne

Bi ophy s Acta Har'vest ed

(22600127 iy, S eupl pEoragiseIilged A (4 1h) f@.uewe e he adition of
NaH&%Zlq%éggl 191 rlélch]%4 i 2l %%Iatuv ephd I'n M@@a? eﬁ%?b@@i@f‘g hrs,

_ rot eod ¢an ‘cont ent ges ed
then Etabdim kagﬁrams oeérmghumlasmcaubmrmxpmwad@en benredingd cold water,

rot eo an.content in ar
solid A FoR bt~ et a0 by R Raf BAgRIRA Ser
Regill i@ o R¥RehioMRgedphip (Silieogel, . 1% MeOH/CHZCIZ) to yleld 203 mg of 3-
Methyl-2-[4'-(3-methyl-quinolin-2-yloxymethyl)-biphenyl-4-sulfonylamino]-butyric acid

methyl ester in 12% yield.

[00148] H NMR (400 MHz, CHLOROFORM-D) 8 ppm 0.89 (d, /=6.82 Hz, 3 H) 0.97 (d,
J=6.82 Hz, 3 H) 2.04 (m, 1 H) 2.40 (s, 3 H) 3.43 (s, 3 H) 3.78 (dd, /=10.11, 5.31 Hz, 1 H)
5.0 (d,J=10.11 Hz, 1 H) 5.64 (s, 2 H) 7.37 (m, 1 H) 7.64 (m, 8 H) 7.86 (m, 4 H).

[00149] Step 1D: 3-Methyl-2-[4'-(3-methyl-quinolin-2-yloxymethyl)-biphenyl-4-
sulfonylamino]-butyric acid methyl ester (203 mg, 0.39 mmol, 1 equiv.) was dissolved in
THF (8 mL) and MeOH (4 mL) and hydrolyzed with 1IN NaOH (5.83 mL, 5.83 mmol, 13
equiv.). After stirring for 3 days, solvent was removed and the residue was dissolved in H,O.
The mixture was then acidified to pH 3 using 1N HCL. Solid precipitated from the mixture

was collected by filtration and washed with water. After drying in vacuum oven, 101 mg of



Western anal ysis [00133] Aggrecan fragnents in
condi ti oned nmedi um were anal yzed by western anal ysis
WwaQIgisgemsoepi t ope anti bodi es desi gned to recogPCZES2004/037169
aggr ecanase- generated fragsents. Conditioned nedi um
was dial yzed against 50 mM Tris-acetate (pH 6.5) and
di gested wth Chondroitinase ABC (Sigma;, 1mJ m%
3-MeAGE)-[4'Kenatliyhgsi@olin-2- 3@pc$oathdhrbmh@rylc"amﬂ@hﬂﬁmlm] Nric peid
Keratinase Il (Seikagaku; 0.02 mJ ng
as %ﬂgﬂ‘?&%/ﬁws 370C. Sanpl es were concentrated by
YM 1O centrifugal filter device (MIIlipore Corp
(00193 AFDNMR (B0 MHzy DMS0-DEEdIpan 0.81 éd, ot 57 Hit, Sdvi- 84=1(d/\d=r6382

o Sy S Al sl PIE, T TS 2 P

J=1. @q&aﬁ @i)etmmev 7r B UiCH) TO6 T@\eH 7. 83068, 0H) %:81 2% §HAEI081(6,
yci ne (I'nvitrogen, Carlsbad, CA) and

J=8. %r%%g‘@r?éé (fbgfﬁr trocel | ul ose nenbr anes.

I munobl otting was perfornmed using nonocl onal anti body
(MAb) AGG A (0.04 no/ Ekamp¥eald i ns-Racie etal ., 2004,
Matrix Biol. 23:219-230) recogni zing the
aggrecanase-gepnerated C-terminal interglobular

neoepi t ope NI 73. Incubation with pri rrary and

al kal i ne- phos e- COI’]] uat eqMa TO def;y goat
anti-nouse |gG ( j' W 1:7500)
was perforned overII igh OC and at roomtenper ature

for 1 h, respectlvely The I mmunobl ot s were i ncubated
with NBT/BCI P substrate (Pronega) at room tenperature
for 2-15 mnutes to achi eve opti mum col or devel oprent.
I mmunohi st ochem cal identification of TEGE neoepitope

] b -pidih-h bi2esdftbipHeaylrebyigd i3 Niahino]-
Mééﬁ)tll@%‘d@%gi&&&%ﬁa}agﬁg}m f]}gg{lyz eggg% ls% an)élar d faninol

butypiek¢idl onal anti body technol ogy (d asson et al., 2004,
Arthritis &heum 50:2547-2558.). The anti body reacted

[00151'] tthe@ite TEEFovRd33-BRMASA- @Eﬂdslayﬂﬁ%wﬁyﬂpﬂid&ﬁﬂym@mfhyn
bovi ne aggrecan but did not react wth int

biphqnyhétisgésy Bminod by vae asidvesipeReted geGardiag toythe lﬁ)éqygglllrﬁ%%}gmlar to
that BRLHREAY ExBRpkBive serum

[00152] Step 1C: 2-(4'-Hydroxymethyl-biphenyl-4-sulfonyylamino)-3-methyl-butyric acid
methyl ester (350 mg, 0.93 mmol, 1 equiv), 2-chloro-5-trifluoromethylpyridine (841 mg, 4.64
mmol, 5 equiv.) were dissolved in DMF (7 mL) followed by the addition of NaH (111mg,
2.78 mmol, 3 equiv.) under N atmosphere. The mixture was heat to 100°C for 2 hrs and cool
to room temperature. Reaction mixture poured onto cold water and the resulting solid
collected by filtration. Further purification by column chromatography (Silica gel, 20%
EtOAc / Hexane) to afford 259 mg of G9058-182-2 in 54 %% yield.

[00153] 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.82 (d, /=6.82 Hz, 3 H) 0.90 (d,
J=6.82 Hz, 3 H) 1.98 (m, 1 H) 3.36 (s, 3 H) 3.72 (dd, J=10.11, 5.05 Hz, 1 H) 5.02 (d, J=10.11
Hz, 1 H) 5.43 (s, 2 H) 6.84 (d, J=8.84 Hz, 1 H) 7.52 (m, 4 H) 7.64 (d, /=6.82 Hz, 2 H) 7.74
(d, J=8.84 Hz, 1 H) 7.82 (m, 2 H) 8.40 (5, 1 H).



was purified by affinity chromatography using the

i mruni zi ng peptide. [00135] For inmmunostaining of TEGE
WQZ@Keerpé t ope in nurine articular cartil age, PENDRZN4/037169

heads from ADAMIS-4 KO, ADARTS-5 KO andWr ani mal s were

harvested after 3 days of tissue culture in the

presence or absence of 10 ng IL-1 a/m [is this or

[00156l] S(t@l gy Methyl 201 -Eviriduproiethy rpyridip S srsmethyls bigbenyl-4-

sulfoéfﬁ%la%t%ﬁg% aé;{cli ()% % g/équ,?tl %g{\ggsvggﬁa% @%ex\gﬁr[ﬁet %H;cedures m
Step ty déra3empRdAONIinasS é\dét@ﬂl&a@y(mﬁlupmeﬂ@dwndme}ylgxyr@yyl)

i S e oSO o SRR WALl o

( Sei kagaku Corp., Tokyo, Japan) arid 0.1 U Ker atl nase
[00155!1r1 1H Bmlzk(ag@MHzmmo-Dw&ym 0B pan=6t8artg, 3HouY.84dd, 37.57

e Do T e 8 1Bl LEBPI L SE5HT) 195 904

Hz, 2(Hommen, Mt%-ﬁzab i) t7.86Rac kBl (ne H)@. 63b(e1{ t199) 1|21 = EAH).
vvas added for 30 ninutes. Sectl ons were incubated with
ABC- per oxij das fol |l owe bst r.ate (Vector
(00156} Jovamnds 3-8 an %ﬂrVY‘irﬁﬁ'é’ﬁﬁBX 8 €8ctions were
counterstai ned with hemat oxyI i n. Exanple 2: Results and
Di scussi on [00136] TheEAAME-383 knock out (KO was
generated (d asson et al., 2004, Arthritis & Rheum
50:2547-2558.) . As detailed abov t he ADAMIS-5 KO was
created by Cre- IO medi at ed reco &fdion resulting in

del etion of 56 afn aci ds_encgdgdipy exon 3,
i ncl udi ng disru a-@ 'nc 5Kndi ng site and the
del etion of the " dr n™=( Fi gure §A). PCR products

fromA and heterozygous mce using priners 1 and 2

2- e{iﬁ{ %fstqﬁiﬂﬁ(g%ﬁﬂttﬁ*}g qgﬁﬂﬂﬂ qt—ylof})iiléfﬁffl)-%lﬂﬁﬁyi-ﬂGﬁT(ﬁ@lammo]-3—

ortion enconpassing exon 3 and
therefore did not gemethgtlutsirip@rdpr oduct in the
honozygous KO animals. Prinmers 3 and 4 generated a 500

[OOI?ﬁ i %éfg& glﬁtehﬂecfiefi@4 h§591.92Y.9P UBo RBSlufiGI®ZY Y BikstriffuSomethyl-

oe to deletion of exon 3. The use of two

quindlipr4xalr(@.8p12i Het Bk, lalreiud)) inRYF Efunk-bras #sided hif-fgpmomethyl-
phen?l%!d,i&-?e%fn@tﬂyﬂlE3['2]&ig§a[%%f6tlang ‘?3t7 tér?IZ.S mmol, 1.0 equiv.) and K,COs

(3.45 g, 24.92 mmol, 2.2 equiv.) under N atmosphere. The reaction mixture was stirred at

room temperature overnight. The reaction was complete as determined by TLC. The reaction
mixture was poured into cold water, the white precipitate formed was collected by filtration,
washed with water, dried under vacuum to yield 4-[4-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzyloxy]-2,8-bis-trifluoromethyl-quinoline in 73% yield (4.95

2.
[00158] 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.36 (s, 12 H) 5.38 (s, 2 H) 7.21

(s, 1 H) 7.51 (d, J=8.34 Hz, 2 H) 7.65 (t, /=7.83 Hz, 1 H) 7.90 (d, /=8.08 Hz, 2 H) 8.14 (d,
J=7.33 Hz, 1 H) 8.50 (d, J=8.59 Hz, 1 H).



reverse priners (2 and 4). Because of differences in
anplification efficiency between |ong and short
waepkiocnss, the use of short, allele-specific POPUSIHONS37169
provi ded superior reliabil 48y of genotyping as
conpared to the use of one short (deletion) anplicon
and one long (w) anplicon generated froma single
[001$I ISEB@QHO[antém(e'thae 5, B94891d162). ToH-flufdet, 3, E TstiowmsthRF- PCR

I
(13 R ProIe) e LI N A D R e
equlv')”n 54 ﬁlﬁfdf BthSzi%ﬁe Fi%ol Theetpy etheness adfied R Biondo-C at es t hat
SRR A RN T A
Pd(PI@@% @1734%%9 oqgr}ﬁhal @oseqdwr)%d&eqzcum‘mdmeﬂ mlﬁﬁ@a@zg stivit dor
gous KO m ce oy
0.5 hegen ﬁmqumuﬂsehwe% R%Kz i (@3 @iy %mlé’}e rﬁqH’é’ ‘F’?r“r a‘ﬁﬁ@ he

mixtds Q&ﬁshegptg Qfﬁlﬁl dvbdhighP! 284 3ame!t6 foonPERpeth MW, sobknt was
conpl ete bl ood count and serum chem stry, and 17

remotddgmdesanene Fereideats diuedxahietr 600 slpgadgrashed with
brine & Slu [ ll"géj or:égxﬁl a}é d%@& Gf’ér Qﬂ{yﬂoug %04:@0%@ §vaporated under

Xam né spl een, liver,
vaculkn,cinéthe chrda mmduwaswanﬁe@rmld@ ge}rmhmmrtiép “r EIQdvyHexraeks

R 12 Bl
sive L% acra Rl Bl Rt R AR BraRED MRRRATR e 6
sulfoﬂ;ﬂalﬁllaa]@}mthy_l-bmm wid methy] detedin 5384 geld, any bl ood or
serum anal ysi s or histol ogi c appearance of any ti ssue

oo 3968, DB PR D S b a2 e YR
J—6.%Q?z%i3§1])tzij?gq]ﬁf¢ {;\1? ﬁms (@ 3SRl (ﬂmlj%@mpérﬂéd{z olfH):éuli (d,dgto.11
Bz, 108194 (gortbf 26 e FBT DS ERSGR & TshBhEPa RS 575
Hz, 1qq)og/\5jﬁ(dpulr=zgt5@sH{ nem WI, ADAMIS-4 and ADAMIS- 5 KO

ani ma s y i mrunost ai ni ng of the pI‘OXI mal ti bial

0016h oot Piﬁ ﬁﬁéﬂ@?ﬂg%@tkﬂﬂqiﬁp A IGYrox eﬁ]?hggg}sgg}g@_imst

sulfoﬂﬁ%ﬁ@}aﬂﬂ&ﬁgﬂ—b@yna_ REEm3ih31 esfed Oll(M] g, A$ nehaui eqnivBivgasr e
dlsso@\ﬁé in THF (15 mE)nglrc]lSi\sIé(?I& ?6d mﬁ gnr}il {II\I?\%BtH 8¥ ]9' f?tth% vs%fs added.
The reaction was monitored by TLC. It was complete in 3 days. Solvent was removed by
rotovap and the residue was dissolvéd in H,0. The mixture was then acidified to pH 3 with

_ IN'HCL. The resulting precipitate was collected by filtration and washed with cold water and
dried overnight. 460 mg of white solid was obtained in 46% yield.

[00162] 1H NMR (400 MHz, DMSO-D6) §ppm 0.82 (d, /=6.82 Hz, 3 H) 0.85 (d, /=6.82
Hz, 3 H) 1.96 (m, 1 H) 3.57 (dd, J=9.35, 6.32 Hz, 1 H) 5.66 (s, 2 H) 7.83 (m, 10 H) 8.11 (4,
J=9.35 Hz, 1 H) 8.35 (d, J=7.33 Hz, 1 H) 8.58 (d, /=7.83 Hz, 1 H) 12.57 (s, 1 H).



antibody within the cells of the proxinmal tibial
grom h plate, and this staining was no | onger present

WO 00510604AOAMIS- 4 KO ani mal s. I n contrast, hybrPdi/E81000037169
of the anti-TEGE373 anti body within the growth plate
of the ADAMIS-5 KO mi ce resenbl ed closely the staining
of theWr grom h plates. These results suggest that
aggrecan turnover in tEegagpledudh plate is a result of
enzymatic activity of ADAMIS-4 and not ADAMIS-5. It is

not abl e that the gross appearance he ani mal s,
earance of the

| ength of |ong B s and hi st ol ogi

growt h plates jn_oth KO animals wepesidentical to the

WE. It is ther?ﬂ“or &M ‘agyrecan degradi ng

activity attribuCe§ & growt h plate

can be conpensat edOf or adequately by other enzynes in

t he absence of ADAMIS-4. [00140] As described in

detail in Exanple 1 above, unilateral joint

instability was generated by surgical transection o f |
D-3-MbhyhP{4(2 onethyrquidiot4-gosymethylihiphenylet splfqnylpmigo]-butyric
acid destabilization of the nedial neniscus (DW), the data

are represented in Figure 3A and Figure 3B. Mce were

sacrificed 4 and 8 weeks after surgery, and sections

[00163hThe gitle torepquoi.-3ndplyIScidrSdmetsylriyinglinefslorsnesyrimgny!-
4'5‘11%?1%‘2‘%'%%% 88 , Ghs ﬁl&pared?a%&((ijinf‘{ot S hrlobSdBENEMITr to that

res were reported as nean maxi mal score
descrfbed fior\BRampld 3ADAMTS- 5 honbzygous KO and het er ozygous
KO. In addition, the scores fromeach section through

[0016‘4? td Oi&tAl}eﬁaﬁo@&%qeﬁﬂ-@mﬁﬁﬂsolmﬁ ZSﬁVBfJIﬁcyn@ﬁy@ﬁe@s)-

the rrean ‘of° the summed scor ed for each treatnent group

4,4,5 Attetemudthyli hd, 2fbomboroline wascapisA@uhtseordaedp meesdpirgIn Step 24
takes. kNt o ag Savenist ; ' bBs

for BTG 1 R B AT (e Bl [ 3 B AL b

benzlbgqamoBAe @ardYa3Beld bidd NMRe¢bo NE1z MM idppmel.é &, ¢4 H) 2.6

3 BR80T B0 b PR P T ¥z dalre kD Bl Y S
Hz, 20CE9 (88 8123) 1) Theds Usimd. sKards). of the ADAMIS-5 KO
animal s were reduced to | ess than 50% of the WI
[0016i5r]] détgpaié:%zﬂlg %ggpel‘l%g of D-2-(4-Bromo-benzenesulfonylamino)-3-methyl-
butyric acid methyl ester with 2-Methyl-4-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1)-
benzyloxy]-quinoline was carried out according to procedures in Step 2B for Example 3.3 in
80% yield. 1H NMR (400 MHz, DMSO-D6) 8 ppm 0.8 (dd, /=15.0, 6.7 Hz, 6 H) 1.9 (m, 1
H) 2.6 (s,3H) 3.3 (5,3 H) 3.6 (dd, /=9.3,7.1 Hz, L H) 5.5 (5,2 H) 7.1 (s, 1 H) 7.5 (t, J=7.6
Hz, 1 H) 7.7 (m, 3 H) 7.8 (d, J=7.6 Hz, 4 H) 7.9 (m, 1 H) 7.9 (m, 2 H) 8.1 (d, /=83 Hz, 1 H)

8.3 (d, /=9.3 Hz, 1 H).

[00166] Step 2C: Hydrolysis of D-3 -Methyl-2-[4'-(2-methyl-quinolin-4-yloxymethyl)-
biphenyl-4-sulfonylamino]-butyric acid methyl ester was carried out according to procedures
in Step 2C for Example 3.3 in quantitative yield. IH NMR (400 MHz, DMSO-D6) é ppm
0.8 (dd, J=40.2, 6.8 Hz, 6 H) 2.0 (m, 1 H) 2.6 (5,3H) 3.0 (5, L H) 5.4 (5,2 H) 7.1 (5, 1 H) 7.5
(t, 1=8.1 Hz, 1 H) 7.7 (t, J=7.7 Hz, 3 H) 7.8 (m, 7 H) 8.1 (d, J=9.3 Hz, 1 H).



severity as well as surface area involvenment. It is
notabl e that we previously reported no difference in
wo b@ssemses in the identical surgical nodel pepPdDUREA4/037169
on ADAMIS-4 KO mice. In addbtion, simlar studies in
the literature describing induction of QA in IL-1 b,
IL-1 br, INGCS, and I CE KO m ce reported increased
[00165F \Bxainipye 216 wastdade baped on Sthemnegbnet i cal | y mani pul at ed
mce (Clenents et al., 2003, Arthritis &Rhuem
48:3452) . |In ordergto compare the results with those
publ i shed results exaﬁlnlng t he progression of
osteoarthritis in IL-1 b,IL- | br, INCS, and |ICE KO
HO@e the results as nean scores of the medial tibial
Rl ateau of each expsrinmental group were also
\j“ekﬁk~-red. RI W'\ 4 stigws that these scores al so were
%dl&‘cn t he ADAMTS- 5honpzygous and
hé& erozygous KO ani mals. [00141] Fenoral head
articular cartil agewas renoved from ADAMIS- 4
[00168CHARAMI SES a KEdndrdttWih flakiceasaddedd-Beweb-bazenesulésylechloride

culture. Inflammtory cytgkine L1 - nd.reti
B R e X
(20 OB AHRN 1 VRUANZYHEEmRfitd Wisldbol 1B0EC EIRMEE b iRfadbifien of Hunig’s
aggrecan degradation products released fromthe

base G&PL.RJE mweole2-2oaiuht B coylinghatt Wasdhengameyediad gie reaction
mixtf YhE %Q)lv&é?%] whitd 8288 ?eﬁ%@%gﬂ@acﬁdestﬁﬁe@ bt gMS 8 R8ind m aterial
nonoc ant 1 bod

onal” ‘neoepi t ope ody generated agai nst the
was qoesun@dtae determizeddly Ty Tbe ractiphtneixtued weasthepedibyedayith methylene

cagorec " - | i _
oGPt B SIS 281y bl v
dried eiveruumirgdrous M psD .5 Bragentsd shdeavauiumga iviedd 2(t-Bromaal
roteogl ycan,.rel.ease, .and i | ent . catk il Qn
ben B R SR E Sy Py RILER iPERsi kiR G,
ADAMIS-4 KO nmice, while there was no evi dence of
[001639y QIENBTAGIO0 (itihe DAMSRIDE) dgpre0tse (d,W=68AdHz 3 664 b di=.82

iz, g b, TR B EDnEns haR 050 o 0 Fpie2
7.79 E€rompd 2hengs 6isirzg 1. pol ycl onal anti body generat ed
agai nst the TEGE373neoepi tope denonstrated significant

001 S 6 e DR R TSGR LB s A AR o
(11.96Q) 30.£Pmm@dNd equiv.), 4-(Hydroxymethylbenzene) boronic acid (4.63 g, 30.5
mmol, 1 equiv) and Pd(PPhs)s (1.76 g, 1.52 mmol, 0.05 equiv.) were charged to a reaction
flask and added with ethylene glycol dimethyl ether (300 mL). The mixture was stirred at
room temperature for 10 min., then a solution of K,COs (8.43 g, 60.9 mmol, 2 equiv.)
dissolved in 100 mL H,O was introduced. The reaction mixture was heat to reflux overnight.
After cooling to room temperature, solvent was removed by rotavap and the residue
partitioned between EtOAc and brine. Organic layer was separated and dried over MgSO0,.
After removing solvent by rotavap, 8.3 g of white solid 2-(4'-Hydroxymethyl-biphenyl-4-
sulfonylamino)-3-methyl-butyric acid tert-butyl ester was obtained in 65 % yield.



negligi ble hybridization in the ADAMIS-5 KO cartil age.
[00142] This work exam ned the affect of deletion of

Wo b@sacuswi ty of ADAMIS-5 (aggrecanase-2) on nBCTEBE2004/037169
muri ne devel opnent, growt hsand physiology. Simlar to
reports previously exam ning the ADAMIS-4 KO nouse,
del etion of ADAMIS-5 activity did not negatively

[oo1Aaf flmwmm@Mth M‘ee)n‘) 3ppi mﬂs(d DPed $3t 10 A H)fl. IADAMES33 Fiz, 3

D) 185 forb bbb 1 ne ) 37 bl A bhoRed D DARoo B 20¢ b 2P RLRET S
7.78 {dﬁﬁém@z 9 }ﬁ%\ﬁ(@ B-saatiy bty sPugnl biegant |y abrogat ed

he progreSS| on of osteoarthrltls in these mce, while

f _ADAMIS-
oorf3g i 14 shareme ook P B P St I
tert—b\(ﬂytl By AK%@%H% nt @ﬁﬂﬂn@lb u E@ﬁv)dmloquﬁfnoﬁﬁbql 3pJET maiol, 4idquiv)

t b
wer et n BSOS PIGeR 341 o AGHARL TPt 01 S0 gl

equlviDX{é%llg_gzgd ngaQ catfol 1064 Rk 2 B tAﬂte@Q@olin@ 10/ foBﬁQerhﬁgrﬁﬁle the

nockout mouse. Several enzynmes have been
reactioapixtiedvasqubehehpiibias NHLCE (aghvelipe sitinafyg OSdaroligk t he

74A si.te W
precigThl R e it B ARt B8 R Bl PPy e
dne@%B&Mléﬁf 0. praauee W’mg lnf2 [%awqunrwhnémdwmneﬂai) -bighaMIIS-5 i s
e en nrere onsi rt.icul til
sutoerGeE P e 15 wegraRatrah o7 Bl coar thri ti s,
This is the first report of a SI ngl e gene del etion
[00173 PabNeIROf40a by aHLOR QRGR My Sepnod. 80 61, Fo@s Hz,i3tlil)sl P8 (@,

6 AR 1900 i ey D BRSSP ARG B @ .o

Hz, 181995’ €£@m ﬁf@ 9@@@%&%@4 Hﬁl 1@57’{ ?m(@at%pmct (M, |9tH)S7 S ayHE
: eparation o iary ul fanam des [ 00143] Exarrpl es
803@1’%?198113 1Here made based on Schene 1 Exanple 3.1 HO

O 3-Met hyl -2-[4" - (3-net hyl - qui nol i n-2-
[001°74] O3t TED 1y 4)- (TR R bR THyY-B - ong thle thy ) vy e Ay 1 iedul foltanyinb 13-met hyl-
butyric acid tert-butyl ester (480 mg, 0.88 mmol) was dissolved in 15 mL of
dichloromethane. The solution was cool to 0°C followed by the addition of 5 mL of TF.A.
The resulting mixture was stirred at room temperature for 4 hrs. Solvent was removed by
rotavap and the residue was washed with MeOH. Solid thus obtained was dried overnight
under vacuum to afford 60 mg of 2-[4'-(Isoquinolin-3-yloxymethyl)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid in 14% yield.

[00175] 1H NMR (400 MHz, DMSO-D6)  ppm 0.81 (d, J=6.82 Hz, 3 H) 0.84 (d, /=6.82
Hz, 3 H) 1.95 (m, 1 H) 3.56 (dd, J=9.35, 6.06 Hz, 1 H) 5.58 (s, 2 H) 7.11 (d, /=8.84 Hz, 1 H)
7.46 (ad, J=7.58, 6.32 Hz, 1 H) 7.79 (m, 11 H) 8.08 (d, J=9.35 Hz, 1 H) 8.29 (d, /<8.59 Hz, 1
H) 12.57 (s, 1 H).



acid [00144] Step IA[Internediate 1] To a dry
round- bottom fl ask was added 4-Bronobenzenesul f onyl
wa@kiosiewes (12.2 g, 47.7 mmol, 1 equiv.), anhydrOI&S2004/037169
nmet hyl ene chloride (170 nmLy?2 and H D Val-Owe (8.0 g,
47.7 mmol, 1 equiv.). The m xture was cooled to 00C in
an ice bath followed by the addition of Hunig base
(19. 11 nl, 189aniplerdd waPmBdedrpsed/on Schithne 4 eact i on
m xture was allowed to warmto roomtenperature and
was stirred overni ght ol was conplete as
determ ned by TLC. TheEggaﬁ |ﬁ mxturgpvvas t hen
diluted with dichl ororret hane (100 nL) and washed with
brine. The or g&hi«e®l ayer was dried over anhydrous

MySC*, sol vent e orat ed to yi e_%
2- (4- Brono- benz ne P j@hyl butyric

AR, NO
aci d nethyl esteP~ Fn | | H NVR (400
MHz, CHLOROFORM D)© dpme 87(d '/=6.82 Hz, 3 H) 0.96

(d/682Hz 3 H 2.04 (m 1H) 3.49 (s, 3H)374
2-[4 ((Eenz/otlﬁﬁzo‘ﬂ-@-y'lﬁ{,ymbﬂbyl)&liiﬂel(yﬁ4-sﬁlf(ﬁlyﬂﬁmhh],-S—iﬂd}hy’l—bﬁ&'r(cmclcﬂ
. [00145] Step IB [Interrred| ate 2:

oo G L TSR AT R o

(300 pizEOBO4 PEToDN equiaiigld (L. efdlingethdky Zthanerwhs adﬂedaZ{-(H-Brc)mo-

benzm%é@%nxl@ 19051 §-6 1%{1 é)ﬁ"%/%g Iagr}.ggeiﬂdl?@ eSte ’Yﬁ?gr d\%ﬁmﬁlﬁ 1 equiv.)

and Pdl(‘ﬂ&B)AN\ZS algy0 $P Aefia, AOTedi) rT}fedmﬂﬂurer wesstitredqieo@t tengperatuire

for 30 mn 9
2 Phovrd B ey 06 pesr BB L SeeEY bl
mL). @8 niliBre esiHd tO¥EIR bOdthightPA Erer coblig 16 @6Yn fefpbiatide, 8blvent
reacti on conpl etion, solvent was rermvedikn%mr ot ovap

was epeyei ey plvan. Resfred aschsipias! ipmsylean ghigp W’@%Wl@i
watelt,\g%{ﬁ({ . r(fiil%dn?éjla?éf %e&‘@&%g ﬂd&@ﬂ | RBkt rérﬁéﬂé& Qder GhdHElE Jcamiedue

urated wth c to give 2-
mixtipy grofigstdelmrbiberesiggranhy S30% %F@A%/nﬁi%?e)éo give 285 mg of in
85% ggﬁf hyl -butyric acid nethyl ester in 67%vyield (2.46
[00146] IH NWR (400 I\/Hz CHLOROFORM D) dppm 0. 90

d, /=7.07 Hz, 3 0.97
[00177] 1H NMR (400 MHz, CHLOROFO -D)appm1.07 (d, J=6.82 Hz, 3 H) 1.23 (d,

J=6.82 Hz, 3 H) 1.39 (s, 9 H) 1.47 (t, J=7.20 Hz, 1 H) 3.86 (dd, J=9.85, 4.55 Hz, 1 H) 5.42
(s,2 H) 6.99 (s, 1 H) 7.22 (d, J=7.07 Hz, 1 H) 7.39 (m, 2 H) 7.61 (d, J=8.59 Hz, 2 H) 7.67 (4,
J=6.32 Hz, 1 H) 7.72 (m, 2 H) 7.84 (d, J=8.84 Hz, 2 H) 8.09 (d, J=8.59 Hz, 2 H).

[00178] Step 4B 2-[4'-(Benzothiazol-2-yloxymethyl)-biphenyl-4-sulfonylamino]-3-methyl-
butyric acid tert-butyl ester (140 mg, 0.25 mml) was dissolved in 6 mL of methylene chloride
followed by the addition of TFA (3mL) The reaction was complete in 6 hrs as determined by
TLC. Solvent was removed and the residue was dissolved in EtOAc. n-Hexane was added
into the solution and solid precipitated from the mixture. The precipitate was collected and

dried to afford 86 mg of in 68% yield.

[00179] 1H NMR (400 MHz, DMSO-D6) & ppm 0.80 (d, /=6.82 Hz, 3 H) 0.83 (d, /=6.82
Hz, 3 H) 1.93 (m, 1 H) 3.54 (dd, J=9.35, 6.06 Hz, 1 H) 5.26 (s, 2 H) 7.21 (m, 1 H) 7.33 (m, 2



/=6.82 Hz, 3 H 1.57 (s, 1H 2.04 (m 1H) 3.43 (s, 3
H 3.79 (dd, /=10.1 1, 5.05 Hz, 1H) 4.78 (s, 2 H) 5.11
W@ dgoshsSe 36 Hz, 1H) 7.49 (d, /=8.34 Hz, 2 H) FCB0SL0d4/037169

/=8.34 Hz, 2 H 7.70 (d, /58.84 Hz, 2 H) 7.88 (d,

/=8.59 Hz, 2 H). [00147] Step 1C [Internedi ate 3:

2-(4' - Hydr oxynet hyl - bi phenyl - 4- sul f onyl anmp) - 3-
H)7%(day1=8 Butlysd ) Al @ Fréuhylz, 28D @82 (442D, 07:{d2779rfaé|Hz 1H)
125%1ﬁ) 2-chloro-3-nethyl quinoline (2.26 g, 12.7

‘4 equiv.) were dissolved in DVF (30 nl) foIIovved

by the addition of NaH (382 ng, 60%in oil, 9. nmol ,
[00189] eEmmple)s 3.7TRS, I3 1 & Livedsl 25 Bil3 ekt atls,lbtﬁ;élf’/o} 1%3W9rf>§1ade
base& n?ch ngom tenperature over ni ght. The reaction

nt rmé1 was then poured into cold water, solid

precipitated fromthe m xture was coIIected by

filtration and washed Wixampleg2r. Regul ar col um
chromat ography (Silica gel, 1% MeOHZCH C ) to yield

203 ng of 3-

Met hyl - 2-[ 4" - ( 3- net OHui nol i n- 2-yl oxymet hyl ) - bi pheny

OI-4 sulfonylam -butyric acid methyl ester in 12%
ald. [00148 (400 MHz, CHLOROCFORMI D) d ppm
S%OH) 097(d /=6.82 Hz, 3 H 2.04

‘ (, 3.43 (s, 3H)378(dd /=10.1
1, 5.31 Hz, 1H) 5.09(d /=10.1 1 Hz, 1H) 5.64 (s, 2
H 7.37 (m 1H) 7.64 (m 8 H) 786(m 4 H)y. [00149]

ES- 4?6 MHMS AU (N 482630 Galond e

nyl - 4- sul f onyl am no] - butyrlc acid nethyl ester (203
ny, O. 39 mol, 1 equivExampk dBssolved in THF (8 nl)
and MeCH (4 nlL) and hydrolyzed with I N NaOH (5.83 ni,
5.83 mol, 13 equiv.). After stirring for 3 days,

sol vent was renoved _and the resi due was dissolved in H
O The nixture was PhefPHacidified to pH 3 using IN
HO . Solid pre¢ip)tatkd fromthe nmixture was collected
\ el Wilshed with water. After drying in

g' 4%

2 (35mst hyl - qui nol i n-2-yl oxynet hyl ) - bi p
heny | - 4- sulfonyl amo] -but3 i ¢ acid was obtained in
6.3 %yield.



[00150] | H NMR (400 MHz, DMBSO-D6) d ppm 0.81 (d,
J=6.57 Hz, 3 H) 0.84 (d, /=6.82 Hz, 3 H) 1.95 (m 1H)

wWQ2®6/06w56 3 H) 3.56 (dd, /=9.09, 5.81 Hz, 1 H) PG&I/632004037169

2 H 7.42 (t, /=7.45 Hz, 18 7.61 (t, J=I.1 | Hz, 1H)
7.67 (d, /=7.83 Hz, 2 H 7.83 (m 8 H 8.08 (d, /=8.34
Hz, 2 H 12.58 (s, 1 H. Exanple 3.2 HO O

ES+ 3- Met hyd4. 2aNHAF)-HERMS:i St 0o b T S48yiT88H Ralg'dy| oxy et hy
|') - bi phenyl - 4-sul fonyl am no] - butyric acid [00151] The
title conpound,
3-Met hyl -2-[4" - (5- trlfFuor%rtlethyI pyridin-2-yl oxynet
hyl ) - bi phenyl - 4-sul f onyl am no] -butyric acid, was
pr epar ed accordi ng to the procedures simlar to that
descri bed for Exanme &841. [00152] Step 1C
2- (4" - Hydroxy | - Bi phenyl - 4- sul f onyl am no) - 3- net hyl
-outyrlc aC|d er (350 ng, 0.93 mol, 1

@ | uor onet hyl pyri di ne (841 ny,
o vI vvere di ssolved in DMF (7 nl)

foIIovved by the aadadition of NaH (11 Ing, 2.78 mmol, 3
eqU|v ) under N2 at nosphere. The m xture was heat to
100C for 2 hrs and cool to roomtenperature. Reaction
m xture poured onto cold water and the resulting solid

ES- 412 @EFRdIRIYST #32 1636 (MR FUSZAB LIS i cation by
col um chr omat ography (Silica gel, 20% Et OAc / Hexane)
to afford 259 ng of POpSnksiesdoi N 54 % yield. [00153]
IH NVR (400 MHz, CHLOROFORMD) d ppm 0.82 (d, /=6.82
Hz, 3 H 0.90 (d, /=6.82 Hz, 3 H 1.98 (m 1H) 3.36
(s, 3 H 3.72 (dd, /=z10.41, 5.05 Hz, 1 H 5.02 (d,

/=10.11 Hz, 1H) 3%"2' H) 6.84 (d, /=8.84 Hz, 1H)
7.52 (m 4 H 7. 5#?“ .82 Hz, 2 H 7.74 (d, /=8.84
0 H 7. (m 0 (s, 1 H. [00154] Step I D
/lLs- - rlsf:puor onet hyl - pyri di n- 2-yl oxynet hy
) -Bi pRenyl™=4-
ES- 495.2 (M-H)-HRMS: 497.17284 (M+H)+; 497.17409 Calc’d

Example 3.11

OH



sul fonyl am no] -butyric acid (86.4%yield, 210ng) was
prepared according to procedures in Step ID for
wEx@a6@sd A, usi ng PCT/US2004/037169

3-Methyl -2-[4l-(5-trifluordéfethyl-pyridin-2-yl oxynet hy
|')- bi phenyl - 4-sul fonyl am no] -butyric acid nethyl
ester (250 ng) as the starting material. [00155] IH

ES- M9R (MHD-HRMS: BRED2D6 \MdHphm70.16319(@lc’d =6. 82 Hz, 3 H)
0.84 (d, /=6.57 Hz, 3 H 1.95 (m 1H) 3.56 (m 1H)

5.51 (d, 2 H 712(d%@g1§g215|z L 7.59 (d, /=8.34

Hz, 2 H 7.77 (d, 86(m4H)811
(m 2 H 863 (m 1H) 12.57 (s, 1 H). [00156] Exanple
3.3 and 3.4 were based on Schene 2. Exanple 3.3
HO O Abs

2 - HNl upr omet hyl - qui nol i n-4-yl oxynet hyl)
@ pher A& ‘,- no] -3- nethyl-butyric acid

F 00T57] “Step 24 [Icnter medi ate 4, (B591-157-1]: To a

solution of 2,8-Bis- trlfluororrethyl qui nol i n- 4-ol

(3.85 g, 13.7 mol, 1.1 equiv.) in DMF (40 nL) was

BS- %‘Sdﬁdle&%)(*ﬁ%ﬁééﬁ’% B SR e (5.7 6, 125

1.0 equiv.) and K2CO3 (3.45 g, 24.92 mmol, 2.2
equ ) under N2 at nosBkanple 3MBe reaction mxture was
stirred at roomtenperature overnight. The reaction
was conplete as determ ned by TLC. The reaction
m xture was poured into ¢QldHwater, the white

>tipitate forned colected by filtration, washed
wad er, drledu mto yield
% dl@xab a an i-%enzyl oxy]-2,8-bis-trifluoro

nmet hyl -quinoline in 73% yield (4.95 g)- [00158] I H NWMR

(400 MHz, CHLOROFORMD) d ppm 1.36 (s, 12 H) 5.38 (s,

2 H 7.21 (s, 1 H 7.51 (d, /=8.34 Hz, 2 H 7.65 (t,
ES- 5572 @3-IBAIRMISH) 53719840 (MFH)=85D3008Caledd H) 8. 14 (d,

Example 3.14



/=7.33 Hz, 1H) 8.50 (d, /=8.59 Hz, 1 H).[00159] Step
2B [Internedi ate 5, ((B591-162]: To

wd 20030604561, 5, 5- Tet r anet hyl - PCT/US2004/037169

ES-

[1,3,2]di oxaborol an-2-yl ) -Benzyl oxy]-2,8-bis-trifluoro
met hyl -quinoline (1.5 g, 3.0 mmol, 1 equiv.) in 45 nL
of ethylene glycol dinethyl ether was added

33%.2 (BrIORBRBIN 638 20469dviABM 13G)2053 Gade’dy| - but yric aci d
net hyl ester (1.06 g, 3.0 mmol, 1.0 equiv.) and
Pd(PPb.3)4 (174 ng, 0.15 mmol, O0.05equiv.) under N2.
The reaction mxture was stirred for 0.5 hr, then an
aqueous sol ution of K2CO3 (834 ng, 6.0 mml, 2 equiv.)
was added. The ni xt ur cExeaplpddd to reflux overnight.
After cooling to roomtenperature, solvent was renoved
under vacuum The residue was diluted with EtQAc (100
nm.) and washed with b ﬁne sol ution. The organic |ayer
was dried over_an us MySCU, sol vent evapor at ed
under vacuum (Masid t rude product was purified on

FNSiica ge N 30% Et OAc/ Hexane) to give 1.026 g
R- @ : @ G | uor onet hyl - qui nol i n- 4-yl oxynet hy

ES- és}%&%ﬁj‘%mﬁs?‘%s@ 11%0?;9 gmirle}l('%t

ES-

-t phenyl - 4= suld onyl ami no] - 3-net hyl -butyric acid
met hyl ester in 53%yield. [00160] IH NVR (400 Mz,
CHLOROFORMD) d ppm 0.90 (d, /=6.82 Hz, 3 H 0.98 (d,

: 53148 ¢8wa3 H 3.81 (dd,
. 5,05 Hz , /=10.11 Hz, 1H) 5.44 (s,
2 H 7.25 (s, 1H 7.70 (m 7 H) 7.92 (d, /=8.84 Hz, 2
H 8.16 (d, /=7.33 Hz, 1H) 8.52 (d, /=8.59 Hz, 1 H).
[00161] Step 2C
2-[4'-(2,8-Bis-trifluog 18gJ16qui nol i n-4-yl oxynet hyl )
- bi phenyl - 4- sul f onyl am no] - 3- net hyl -butyric acid
nmet hyl ester (1.026 g, 1.6 mmol, 1 equiv.) was
di ssol ved in THE (15519 and MeoH (6 nL) and I N NaOH
(17.6 ni, 1l eqLd) dded. The reaction was
htore M wals conplete in 3 days. Sol vent
enoy ovaP and the residue was dissol ved

HCl . The resulting precipitate was coll ected by
filtration and washed with cold water and

468.2 (M-H)-HRMS: 470.16151 (M-+H)+; 470.16319 Calc’d

Example 3.17

Ox_OH

ES+ 539.1 (M+H)+HRMS: 539.2202



dried overnight. 460 ng of white solid was obtained in
46% yield. [00162] IH NVR (400 MHz, DMSO D6) dppm 0. 82
W@ dgoshs@s82 Hz, 3 H) 0.85 (d, /=6.82 Hz, 3H) 1POBULIN4/037169

1H) 3.57 (dd, /=9.35, 6.325Hz, 1H) 5.66 (s, 2 H) 7.83
(m 10 H 8.11 (d, /=9.35 Hz, 1H) 8.35 (d, /=7.33 Hz,
1H) 8.58 (d, /=7.83 Hz, 1H) 12. 57 (s, 1 H).Exanple

1 (M31y4; $39.12104 Calc’d
D- 3- Met hyl - 2-[ 4" - (2- et hyl - qui nol i n-4-yl oxymnet hyl ) - bi p
henyl - 4-sul fonyl am no] -butyric acid [00163] The title
conpound,
D- 3- Met hyl - 2-[4' - (2- et hyl - qui nol i n-4-yl oxynet h. yl') - bi
phenyl - 4-sul fonyl ani déjantle 48 c acid , was prepared
according to the procedures simlar to that described
for Exarrpl e 3.3. [00164). Sbep 2A: Al kyl ation of

2- I\/Ethyl oqni nol i n- 4- oI Wt h 2-(4- Bronomet hyl - phenyl) -
4,4,5, 5- ramst hyl - I oxabor ol ane was carried
out accord| ng—1%9 o@ in Step 2A for Exanple 1C
o o;

M% [4-(4,4,5,5- ?etrarrethyl [1,3,2]di oxaborol an

-2-yl)- benzyl oxy]-quinoline in 28%y|eld | HNVR (400
I\/HzDI\/SODGd ppm 1.3 (s, 12 s, 3 H 5.4 (s,

BS-564. 1;'21\(1:;4)011@58 %1@71%&?(1\%%)4.1%?8392%10 98((11 H/z 821H)HZ,

1H 8.1 (dd, /=8.3, 0.8 Hz, 1 H). [00165] Step 2B:
00183y ZBksinplee BAD) 112D, 6121, 3.22, 3.23, 3.24, 3.25, 3.26,3.27, 3.28,3.29, 3.30, 3.32

benzenesul f onyl am no) -3 -net hyl butyric
were geibited iy PHEBEAE wi b

2-Methyl -4-[4-(4,4,5,5-tetranmethyl -[1, 3, 2] di oxabor ol an
-2-yl)- benzyl oxy] - qui Bxdmple3d8s carried out according
to procedures in Step 2B for Exanple 3.3 in 80%yield.
I H NVR (400 MHz, DMSO-D6) d ppm 0.8 (dd, /=15.0, 6.7

Hz, 6 19(m 1H)26(s 3H 3.3 (s, 3H 3.6
(dd /# H®; 5.5(s, 2H 7.1 (s, 1L H 7.5
He, 717 tm 3 H 7.8 (d, /=7.6 Hz, 4 H)
9(m 0 TH 8.1 (d, /=8.3 Hz, 1 H)
S=0
©05
NH
b

ES-495.1 (M-H)-HRMS: 497.17429 (M+H)+; 497.17409 Calc’d

Example 3.20

ES- 488.1 (M-H)-HRMS: 490.16864 (M+H)+; 490.16827 Calc’d



8.3 (d, /=9.3 Hz, 1 H). [00166] Step 2C. Hydrolysis of
D 3-Methyl -2-14"-(2-methyl -qui olin-4-yl oxynet hyl) -

whr@kheensse 4- sul f onyl am no] -butyric acid net hyl PEBUS2004/037169

was carried out according t® procedures in Step 2C for
Exanple 3.3 in quantitative yield. IHNW (400 Mz,
DMSO-D6) d ppm 0.8 (dd, J=40.2, 6.8 Hz5 6 H) 2.0 (m
1H 2.6 (s, 3 H 3.0 (s, 1H 5.4 (s, 2 H 7.1 (s, 1H
.5 (t, J=8.1 Hz, 1H) 7.7 (t, J=7.7 Hz, 3 H 7.8 (m 7
H 8.1 (d, J=9.3 Hz, éxg%ph[ggim?] Exan'ple 3.5 was nade
based on Schene 3. Exanp 5 HO O [00168] Step 3A
To a round- goté m fl ask was added
4- Br onp- ben esulfonyl chloride (24.37 g, 95.4 mol,
1 equiv), ous mnet hyl ene chloride (350 nL), and
0 g, 95.4 mol, 1 equiv.). The m xture
was cogQ 0500C fol | oned by the addition o f Huni g' s
m., 219 mmol, 2.3 equiv.). The cooling bath
ona en rempved and the reaction nixture was al | oned
[:j:fo warmto roomtenperature and stirred overnight.
Starting material was consuned as determ ned by TLC.
The reaction m xture was then diluted with nethyl ene
chloride (200 m.) and washed with H2O (500 ni), brine
ES" mk2501 ()H)-ARBISOHfrand7d s (dy By +; was. 16827¢thidder anhydr ous
NgSCﬂ, evapor at ed under vacuumto yield

oo BTSSR LS D NIy by

1H), 2130@1@191 3le| (MYRE 4601 MnHz)mBIxrﬂGB)H)% 2pom, 21827 (bl(m 2 H),

s AP L Tt L B gy B

./=8.59 Hz, 2 H 7.79 (m 2 H 8.24 (d, /=9.60 Hz, 1
H). [00170] Step 3B: Example 3.22
2- (4- Brono- benzenesul f onyl ani no) - 3- et hyl -butyric acid
tert-butyl gstgqf (11.96 g, 30.47 mmol, 1 equiv.),
4- ( Hydr oxynetjhyl benzene) boronic acid (4.63 g, 30.5
HN
|

o
Qo

/N\

’T

ES* m/z 481.2 (M+H)+HRMS: 483.19410 (M-+H)+; 483.19482 Calc’d

'H NMR (400 MHz, CD;0D): § 0.90 (d, 3H, J = 6.8Hz), 0.99 (d, 3H, J = 6.8Hz), 2.06 (m,
1H), 2.92 (s, 6H), 3.42 (s, 3H), 3.70 (d, 1H, J = 5.6, 10Hz), 5.14 (s, 2H), 6.41 (m, 3H) , 7.11
(m, 1H), 7.57 (d, 2H, 8Hz), 7.71 (d, 2H, J = 8Hz), 7.80 (d, 2H, J = 8Hz), 7.92 (d, 2H, J =
8Hz).



mml, 1 equiv) and Pd(PP (1.76 g, 1.52 mmol, 0.05
equiv.) were charged to a reaction flask and added
wowdaoks/oetsbe/ | ene gl ycol di nethyl ether (300 ni).Pdmnes2004/037169
m xture was stirred at roodPtenperature for 10 mn.,
then a solution of K2CO3 (8.43 g, 60.9 mmol, 2 equrv.)
di ssolved in 100 nL H20 was i ntroduced. The reaction
m xture was heat to re&dampleod®¥ ni ght. After cooling to
roomtenperature, solvent was renoved by rotavap and
the residue partiti bet ween Et QAc and bri ne.
Organic | ayer was separated and dried over |VIgSO*
After renoving sol ¥ntYby rotavap, 8.3 g of white
solid 2-(4'-Hydpexy®sEt hyl - bi ph. enyl - 4-
sul fonyl am nQ) -8 sn®thyl -butyric acid tert-butyl ester
was obt ai ng n 65 %vyield. [00171] IH NWR (400
~Nppm 1.05 (d, ./=6.82 Hz, 3 H 1.12 (d,
Q2Hz, 3 H 1.33 (s, 9 H 2.16 (m 1H 3.73 (d,

/=%.56 Hz, 1H) 4.81 (s, 2 H) 7.62 (d, /=8.59 Hz, 2 H)

7.78 (d, /=8.34 Hz, 2 H 7.92 (d, /=8.84 Hz, 2 H 8.04

(m 2 H. [00172] Step 3C

2- (4l - Hydr oxynet hyl - bi phenyl - 4- sul f onyl am no) - 3- net hyl

-butyric acid tert-butyl ester (700 ng, 1.68 nmmol, 1

equiv), 2-chloroquinoline (I.lg, 6.7 mol, 4 equivV)

+ e i LN ) »aM th and NaH
ES “%@85“%@%&@‘%\%. ?RI\@%%&/#IQ& ?%ﬁégg%g.wﬁe m xture
was heat to 100C for 2 hrs. After cooling to room
'H NMBn@eo Mtx €D:0Rk Sriedidii ¥ Jivi &8Hn)e0-A2 &l dHeht Reidlzn2 (m,

fiar i , .
), S WG sl it O A kP g
7.43 (b, 1280 3.5 300, 2B.BHAASHEAAYRH, Y =8H =y 7.8, 2] e 8Hver A2 GhH, /
to produce 793 ny of
= 8Hz). [4" - (Isoquinolin-3-yl oxynet hyl) -bi phenyl - 4-
sul fonyl am no] -3-nmethyl-butyric acid tert-butyl ester
in 87%yield [00173] ExiangW3.L2400 MHz, CHLOROFORM D) d
ppm 0.87 (d, /=6.82 Hz, 3 H 1.03 (d, /=6.82 Hz, 3 H
1.19 (s, 9 H 2.05 (m 1H) 3.66 (dd, /=9.85, 4.55 Hz,
1H) 5.14 (d, /=9.85 Hz, 1H) 5.62 (s, 2 H) 6.98 (d,
/=8.84 Hz, 1H) 7.400{M@H 1H) 7.66 (m 9 H 7.89 (m 2 H
) 8.03 (di, /=8.59 }—Ef:/i H) .

H

N
$=0
"O i

aues

.

ES* m/z 553.2 (M-H)-HRMS: 577.19777 (M+Na)+; 577.19789 Calc’d

[00182] "H NMR (400 MHz, CD;0D): § 0.91 (d, 3H, J = 6.8Hz), 0.97 (d, 3H, J = 6.8Hz),
1.50 (s, 9H), 2.04 (m, 1H), 3.68 (d, 1H, J=5.6Hz), 5.10 (s, 2H), 6.92 (s, 2H), 7.28 (d, 2H, J
= §Hz), 7.54 (d, 2H, J = 8Hz), 7.70 (d, 2H, J = 8Hz), 7.79 (d, 2H, J = 8Hz), 7.91 (d, 2H, J =
8Hz).



[00174] Step 3D

2-[4' - (I soquinolin-3-yl oxynet hyl) - bi phenyl - 4-sul f onyl a
worRovspe@seret | i yl butyric acid tert-butyl ester PdBOSI004/037169

0.88 nmmol ) was dissolved im015 ni L of dichloronethane.

The solution was cool to OOC followed by the addition

of 5 nL of TFA. The resulting m xture was stirred at

room tenperature for Zxample B vent was renoved by

rotavap and the resi due was washed with MeOH. Solid

t hus obtai ned was dried overnlght under vacuumto

afford 60 ng of

o}
2-[4" -(1soquinolin- -onxynethyI)-blphenyI- -
sul f onyl am no] - yl -butyric acid in 14%yi el d.
[00175] I'H NVR {46 , DVsO-D6) d ppm 0.81 (d,
/=6.82 Hz, 3 B4 (d, /=6.82 Hz, 3 H 1.95 (m 1H)
3.56 (dd, . 6.06 Hz, 1H) 5.58 (s, 2 H 7.11 (d,
/= H 7.46 (dd, /=7.58, 6.32 Hz, 1H) 7.79
( 1H) 8. 08 (d, /=9.35 Hz, 1H) 8.29 (d, /=8.59 Hz, 1
H) 587 (s, 1 H.Exanple 3.6 was nade based on Schene
4. Exanple 3.6 HO O
2-[4' - (Benzot hi azol - 2-yl oxynet hyl ) - bi phenyl - 4- sul f onyl
ESIﬁﬁﬂwmlﬂﬁ}HEHﬂMMSbumwﬁB@1@mﬂﬁﬂtmﬂnmﬁp9¢dcﬂ
2-14-(4,4,5, 5 tetranethyl

oy G M RRE SDE k?fe”é%g%ﬁ%%?f%@ﬁé?%%ﬁé%)efﬁ@@p

1H), 383 (rBdded3.26 (s431B; Gmbenﬂeme;*)w}fzmrsylle(m 2i1)) 6.93 (m, 4H), 7.54 (d,

26, ). ot < 30 Pt Bbny - £8P 50 G55 i 0. 05

equi v). The m xture was stlrred at room tenperature
for 20 mn foll owed byEidmelasdéti on of K2CO3 (167 ny,
1.208 mmol, 2 equiv.) in HO (3 nlL). The m xture was
heat to reflygx @vernight. After cooling to room
tenperature, sjol vent was renoved by rotavap. Residue
was dlssolved ™y et hyl ene chl ori de and washed with
wat er, briQ gani c layer dried over MgSOH, sol vent
renoved ‘ﬁ vacuum , crude

o]

O

ES' m/z 466.2 (M-H)-HRMS: 468.18540 (M+H)+; 468.18392 Calc’d

'H NMR (400 MHz, CDCLs): 5 0.83 (d, 3H, J = 6.8Hz), 0.95 (d, 3H, J = 6.8Hz), 2.05 (m,
1H), 2.33 (5, 6H), 3.82 (dd, 1H, J = 5.2, 10Hz), 4.88 (s, 2H), 5.07 (d, 1H, J = 10 Hz), 6.97 (m,
1H), 7.05 (m, 2H), 7.64 (m, 4H), 7.67 (d, 2H, J = 8Hz), 7.87 (d, 2H, J = 8Hz).



m xture purified by colum chromat ography (30% Et OAc /
Hexane) to give 285 ng of in 85%yield. [00177] IH NWR
wWQ¢ 208/00H2¢ CHLOROFORM D) d ppm 1. 07 (d, /=6.82P¢®USB04)37169
1.23 (d, /=6.82 Hz, 3 H 1689 (s, 9 H 1.47 (t, /=7.20

Hz, 1H) 3.86 (dd, /=9.85, 4.55 Hz, 1H) 5.42 (s, 2 H)
6.99 (s, 1H 7.22 (d, /=7.07 Hz, 1H) 7.39 (m 2 H)
7.61 (d, /=8.59 Hz, 2 Ejanmpl63.2(d, /=6.32 Hz, 1 H) 7.72
(m 2 H 7.84 (d, /=8.84 Hz, 2 H 8.09 (d, /=8.59 Hz,
2 H. [00178p Stiep 4B

2-[4' - (Benzot hi azol - 2-yl oxynet hyl ) - bi phenyl - 4-sul f onyl
am no] - 3- metl utyric acid tert-butyl ester (140 ng,
0.25 mmi 9@ ssolved in 6 nL of methylene chloride
foll ovved Phe addition of TFA (3nL) The reaction was

@aowved and the resi due was di ssolved in Et QAc.

@- Hexane was added into the solution and solid
precipitated fromthe m xture. The precipitate was
collected and dried to afford 86 ng of in 68%yield.
[00179] I H NWR (400 VHz, DI\/ISODG) d pme 80 (d
=6. 82 Hz 3 (m 1H

i it dhiSrks SRt B eiad; °3 4

1H 7.33 (m 2H) 7.44 (d, ./=8.59 Hz, 2 H) 7.71 (t,
'H Nﬂfﬁg&@ Mz aé’ét&bagf)&%—o é@(d 4uH) =8, 3@1%), ochs (é =9, 35= &&sz 10 (m,

a
L IR M Nt T 21[17 %19 Al Ho),

o 28 230 P NY P R TR A A A

Exanple 3.8

OH

Example 3.28

ES" m/z 530.1 (M-H)-HRMS: 532.17709 (M-+H)+; 532.17884 Calc’d

'H NMR (400 MHz, CD50D): § 0.93 (d, 3H, J = 6.8Hz), 0.9 (d, 3H, J = 6.8Hz), 2.06 (m,
1H), 3.70 (d, 1H, J = 5.6, 10Hz), 5.16 (s, 2H), 6.93 (m, 3H), 7.04 (m, 3H), 7.31 (m, 2H), 7.58
(d, 2H, J = 8Hz), 7.72 (d, 2H, J = 8Hz), 7.81 (d, 2H, J = 8Hz), 7.93 (d, 2H, J = 8Hz).



O OH =\ / HNES+ 544.2 (M+H) +HRVS: 544.17694 (MtH);

544.17884 Calc'd Exanple 3.9 0 X)H (AbsJ =\ /=\ H I
WES054885¢2 (M H) - HRVS: 482. 1635 (M+H) +; 482. 16BABDUS2004/037169

Calc'd Exanple 3.10 0 OH 062 ES- 495.2 (M H)-HRMVS:

497.17284 (MtH) +; 497.17409 Calc'd Exanple 3.11 O OH

XES- 468.2 (M H)-HRVS: 470. 16231 (M+H) +; 470. 16319

Cal c'd Exanpl e 3.12 CElanfp® 3.2%6. 1 (M H) - HRVE:

458. 14323 (MrH) +; 458. 1432 Calc'd Exanple 3.13 C,OH O

N ES- 551.2 (MH) bB: 553.19849 (M+H)+; 553. 2003
Calc'd Exanple 3.14
H

=0
’,OO
) o O

\Nl O/O/

ES' m/z 531.1 (M-H)-HRMS: 533.17293 (M-+H)+; 533.17409 Calc’d

'H NMR (400 MHz, CDCL;): § 0.88 (d, 3H, J = 6.8Hz), 1.00 (d, 3H, J = 6.8Hz), 2.13 (m,
1H), 3.83 (m, 1H), 5.13 (m, 3H), 6.82 (m, 1H), 7.02 (m, 5H), 7.56 (m, 4H), 7.67 (m, 3H),
7.89 (m, 2H), 8.16 (m, 1H). !

Example 3.30

BS* m/z 545.2 (M-H)-HRMS: 547.19006 (M+H)+; 547.18974 Calc’d

IFl NMR (400 MEHz, CDCly): 5 0.89 (d, 3H, J = 6.8Hz), 1.01 (d, 3H, J = 6.8Hz), 2.19 (m,
1H), 2.44 (s, 3H), 3.83 (m, 1H), 5.04 (s, 2H), 6.39 (d, 1H, J= 8 Hz), 6.83 (m, 1H), 6.90 (m,
2H, J=8 Hz), 6.97 (d, 2H, J = 8 Hz), 7.52 (m, 5H), 7.60 (d, 2H, J = 8Hz), 7.90 (d, 2H, J =
8Hz).



CES- 535.2 (M H)-HRMS: 537.20469 (MH)+; 537.20539
Calc'd Exanple 3.15 O OH HN ES- 456.1 (M H)-HRMVS:
wd3@s504B880 ( MrH) +; 458. 1432 Cal ¢' d Exanpl e 3. 1BCEBS2004/037169
468.2 (M H)-HRVS: 470.161583( M+H) +; 470.16319 Calc'd
Exanpl e 3. 17 ES+ 539.1 (M+H) +HRMS: 539. 22021 ( M+H) +;
539. 22104 Calc'd Exanple 3.18 ES-514.1 (M H)-HRMS:
516. 18313 (M+H) +; 516. Egdf@e@allc’' d [ 00181] Exanpl es
3.19, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25, 3.26, 3.27,
3.28, 3.29, 3.30, 3.32 were made based on Schene 4C.
Exanple 3.19 Q H ES-495.1 (M H)-HRMS: 497. 17429
(M+H) +; 497. 17409 Cal c' & le 3.20 OH ES- 488.1
(M H) - HRMS: 490. 16864 ( M+ , 490. 16827 Cal c' dExanpl e
3.21 C OH ES+ mz 452. H -HRVS: 454. 16745 ( M+H) +;
454.16827 Calc'd 1HMN\RSEHP00 MHz, CDA3) : d 0.82 (d,
3H, J =6.8Hz), BH, J =6.8Hz), 2.06 <m

o

0]

ES* m/z 506.2 (M-H)-HRMS: 508.17782 (M-+H)+; 508.17884 Calc’d

'H NMR (400 MHz, DMSO): § 0.81 (d, 3H, J= 6.8Hz), 0.84 (d, 3H, J = 6.8Hz), 1.98 (m,
3H), 2.64 (d, 2H), 2.91 (t, 2H, J = 6Hz), 3.56 (dd, 1H, J = 6, 9.2Hz), 5.27 (s, 2H), 6.99 (d,
2H, J=8Hz), 7.59 (d, 2H, J = 8 Hz), 7.78 (d, 2H, J = 8HZ), 7.85 (m, 4H), 8.08 (d, 1H, 8Hz).

[00183] Examples 3.32, 3.33, 3.34, 3.35, 3.36, 3.37, 3.38, 3.39, 3.40, 3.41 were made

based on Scheme 5.

Example 3.32

HO._O
O
O

D-3-Methyl-2-[4'-(3-methyl-b enzofuran-2-ylmethoxy)-biphenyl-4-sulfonylamino]-

butyric acid

[00184] Step 5A: A mixture of 2-Chloromethyl-3-methyl-benzofuran (675.9 mg, 3.75
mmol), 4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenol (825 mg, 3.75 mmol, 1 eq),
K,CO; (2.1 g, 15.2 mmol, 4 eq) in 20 mL of CH3;CN was heat to reflux under nitrogen



IH), 2.31 (s, 3H), 3.80 (dd, IH J =4.4, 10Hz), 5.13
(m 3H), 6.90 (m 2H), 7.17 (m 2H), 7.55 (d, 2H, =
W@bp/0604560 (d, 2H, J 8Hz), 7.66 (d, 2H, J =8HeQT/US2086037169
(d, 2H, J =8Hz). Exanple 3622 C OH HN- r ES+ nlz 481.2
( MtH) +HRVS: 483. 19410 (M+H) +; 483.19482 Calc'd 1HNWVR
(400 MHz, CD3OD): d 0.90 (d, 3H, J =6.8Hz), 0.99 (d,
atmoéiﬂ'lﬁreJReaﬁtl&-was dothplefe {frex 12 Hip, R@u@gw@ﬁc— e, colglnmzmp jcation

(5%1‘%’ Acg%czn% émeﬂvpé [&4 gHzt?:dtrangeﬂM éfq? ]d?d?!)aborélaﬂ%-yl)-

phen&hﬁﬂathﬂ]%hzofﬁraﬁ th 449, yizH, (684 ﬁg-]z 1H NZWB;MQQ:{MEIH CHLQ OF ORM-

o e 2 22,0090 C55 Ty s 4, UM 1 s

41@3@%,2@'1)98%%@8}3#2}@ = 6.8Hz), 0.99 (d, 3H J =
(m 3.70 (d, IHJ—56)503(s

[001%{5[}] Stgq_gB O ( S z :?# D%4-B@%@éaega@neszhﬁomé?_é¥lo)-%—’ﬁ")ﬁhyz Butyaf_'amd

meth'{:xeséﬁ@eéa 072 1(6Qm é%via}%%lkzingé(gz ﬂ?teﬁdmeﬂiﬁ J = 8Hz).

[1.3 @vlmxal@mlarn %MDMWXYBWY%?@Q% @591(7 F%g']mni% R
Pd(Pg 940(9%'% g, 608 @@@Q?Aol (ﬁo@eq‘alan@@czc@tm\é 35n€g Slﬂz}nmcﬁ D) (6l5 mL

of DME angj 5xal gﬁ-ﬁ wg }pgt t@geﬂuzﬁ))r 12@“1@ 2Aftgr COQII-W r007n glpﬁréture the
letI%e ’wa‘g loaded onto column for purification. 616 mg of product G8475-146 was
obtained in 75% yield. 1H NMR (400 MHz, MeOD) & ppm 0.8 (d, /=6.8 Hz, 6 H) 1.9 (m, 1
H) 2.2 (s,3 H) 3.2 (s,3 H) 3.5(d, J=6.6 Hz, 1 H) 5.1 (5,2 H) 7.0 (m, /=9.1 Hz, 2 H) 7.1 (m,
1H) 7.2 (m, 1 H)7.3 (m, 1 H) 7.4 (m, 1 H) 7.5 (d, /<9.1 Hz, 2 H) 7.6 (d, /=8.8 Hz, 2 H) 7.7
(m, 2 H).

[00186] Step 5C: To D-3—Methyl—2—[4'-(3-methyl-benzofuran—Z-ylmetho‘xy)—bipheny1-4—
sulfonylamino]-butyric acid methyl ester (364 mg) was dissolved in THF (10 mL) and MeOH
(3 mL). 1N LiOH (3 mL) was added and the mixture was stirred overnight. Regular work-up
and column purification to give D-3-Methyl-2-[4'-(3 -methyl-benzofuran-2-ylmethoxy)-
biphenyl-4-sulfonylamino]-butyric acid in quantitative. 1H NMR (400 MHz, MeOD) 8 ppm
0.8 (dd, ]=30.3, 6.8 Hz, 6 H) 2.0 (m, 1 H) 2.2 (s, 3 H) 3.5 (d, J=5.3 Hz, 1 H) 5.1 (5, 2 H)7.1
(d,7=9.1 Hz, 2 H) 7.1 (m, 1 H) 7.2 (m, 1 H) 7.3 (d, J=8.3 Hz, 1 H) 7.5 (d, ]=8.3 Hz, 1 H)7.5
(d, J=9.1 Hz, 3 H) 7.6 (d, ]=8.6 Hz, 2 H) 7.8 (d, ]=8.8 Hz, 2 H).

]



= 8Hz), 7.54 (d, 2H J = 8Hz), 7.70 (d, 2H J = 8Hy),
7.79 (d, 2H, J = 8Hz), 7.91 (d, 2H, J = 8Hz).Exanpl e
WB2@5/0@MEH ES+ nlz 470. 2 ( MFEQHHRVS: 470. 16364 PAHES2004/037169
470.16319 Calc'd 1H NMR (468 Mz, CDC 3): d 0.89 (d,
3H, J =6.8Hz), 0.96 (d, 3H, J = 6.8Hz)52.10 (m IH),
3.82 (m IH, 3.90 (s, 3H), 5.07 (d, IH J =9.6Hz),
5.21 (s, 2H), 6.93 (m Easpled. B4 (d, 2H J =8Hz), 7.58
(d, 2H, J =8Hz), 7.65 (d, 2H, J = 8Hz), 7.89 (d, 2H J
= 8Hz). Exanpl e@, 26 O OH ES+ niz 466.2 (M H)- HRVS:
468. 18540 (MrH) +; 68.18392 Calc'd 1H NVR (400 M,
cDA 3): d 0.83 ‘,“'@II-H 5 8Hz) O95(d 3H, J =

6.8Hz), 2.05 (m 'lIaHy; ,06 82 (dd, IH J =
5.2, 10Hz), 4.88 (s9 ZH J =10 Hz),
697(m IH), 7.05 (m 2H) 764 ?m 4H), 7.67 (d, 2H,
J = 8Hz), 7.87 (d, 2H, J = npl e_3.27 H ESt+
D-2-/j¢' Z(ngzpfqr M- )L]}ne -blpgglyjﬁiﬂ OJem.Ipbn.p]%zfg hyln ric acid
! d, 3H,
001@ '?}éedtét}]_e'?o o I{éigﬁ?zd %’gﬁe&%ﬁ%ﬁpﬁgﬁw@&? ﬁgﬁbg??tl-(
sulfoﬁyla@u:(oﬂﬁ—m@yl- tytig a€1§,, W@Wepaged@scog%jng fopprocy uregqu@)ﬂar to that

7.10 (t, IH, J = 8Hz), 7.61 (d, 2H J =
OfE’?ﬁ‘f? 245,20 (d, 2H, J = BHz), 7.86 (d 28 J = 8Hz)

7.94°(d. 2H J = 8Hz). Exanple 3.28 0 OH ES+ miz 530. 1
[00188% $1)ep BEVE? 2 530omamethg-hepsatyran (1532 711718]8‘&1 Eaes 4P RIVR

Tetr%%j M_g,g]dg@e;%lfn‘% 6@) &%ngp(l 5%5' 7. 1Jm1’noﬁ lgcﬂz )pota%nﬁ@ cdrBonate

(1.96 g, 14.2 mmol, 2 eq.) was dlssolved in acetonitrile (50 mL) under argon and heated at 70
°C for 16 hours. After work-up and flash column chromatography, 2-[4-(4,4,5,5-
Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenoxymethyl]-benzofuran is obtained. Yield: 63%.
1H NMR (400 MHz, DMSO-D6) 8 ppm 1.3 (s, 12 H) 5.3 (s, 2 H) 7.1 (m, 3 H) 7.3 (m, 1 H)
7.3 (m, 1 H) 7.6 (m, 4 H).

‘[00189] Step 5B: Coupling of 2-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenoxymethyl]-benzofuran with D-2-(4-Bromo-benzenesulfonylamino)-3-methyl-butyric
acid tert-butyl ester to obtain D-2-[4'-(Benzofuran-2-ylmethoxy)-biphenyl-4-sulfonylamino]-
3-methyl-butyric acid tert-butyl ester was done according to procedures in Step 5B for
Example 3.32 . Yield: 33%. 1H NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, /=8.3, 7.1 Hz,
6H) 1.2 (s, 9 H) 1.9 (m, 1 H) 3.5 (dd, /=9.7,6.2Hz, 1 H) 5.3 (5,2 H) 7.1 (5, 1L H) 7.2 (d,
J=8.6 Hz, 2 H) 7.3 (m, 1 H) 7.3 (m, 1 H) 7.6 (dd, /=8.2, 0.6 Hz, 1 H) 7.7 (m, 3 H) 7.8 (d,
J=3.3 Hz, 4 H) 8.1 (d, J/=9.9 Hz, 1 H).

[00190] Step 5C: D-2-[4'-(Benzofuran-2-ylmethoxy)-biphenyl-4-sulfonylamino]-3-methyl-
butyric acid tert-butyl ester (126 mg, 0.23 mmol, 1 eq.), cerium chloride heptahydrate (175
mg, 0.47 mmol, 2 eq.), potassium iodide (51 mg, 0.30 mmol, 1.3 eq.) in acetonitrile (10 mL)
were heated at 70C for 16 hours. After work-up and flash column chromatography, D-2-[4'-
(Benzofuran—Z-ylmethoxy)-bipheny1-4-sulfonylamino]-3-methyl-butyric acid was obtained.
Yield: 25%. NMR: 1HNMR (400 MHz, DMSO-D6) 8 ppm 0.8 (dd, J=12.5, 6.7 Hz, 6 H)



IH, 3.70 (d, IH, J = 5.6, 10Hz), 5.16 (s, 2H), 6.93
(m 3H), 7.04 (m 3H), 7.31 (m 2H), 7.58 (d, 2H, J =
W@RrF/0604542 (d, 2H, J = 8Hz), 7.81 (d, 2H, J =PG8FE$2004/037169
7.93 (d, 2H, J = 8Hz).Exanmsbe 3.29 O CH N O ES+ m z
531.1 (M H)-HRVMS: 533.17293 (MtH) +; 533.17409 Calc'd
1H NVR (400 MHz, CDA 3): d 0.88 (d, 3H, J =6.8Hz),
2.0 (b, 001 6, (ABH=9.2, 59 Blz8HH) 5.3 2s, 231)(7riy (s) Hi) 7.3.(83=B 2, B{H) 7.3

(ad, %g)lfp’ o%r%%‘qf'(i%ﬁ gf_rgle 1%) d;'%l-{g bﬁ%’% 1%)“}% o Hhé?d gxﬂk.s 8172

H)7%(3CHH)/8®('H|:HBDE$BZ 1y 578 545 2 (MH)- HRI\/IS 547 19006
(MFH) + 547.18974 Calc'd 1H NWR (400 MHz, CDO 3): 0.89
(d, 3H J = 6.8Hz), 1. l&;‘pl 6.8Hz), 2.19 (m
IH) 244(3 3H), 3. 83 WP 504(3 2H), 6.39

IH, J =8 Hz), 6.83 (m IH, 6.90 (m 2H, J = 8

HO\E@ 6.97 (d, 2H J =8 Hz), 7.52 (m 5H), 7.60 (d,

= 8Hz), 7.90 (d, 2H, J = 8Hz).Exanple 3.31 CV-OH
Z 506 2 (MH) HRVE: 508, 17782 ( MH) +
E NVR (400 MHz, DMSO): d 0.81 (d,
J = 6.8Hz), (d, 3H, J = 6.8Hz), 1.98 (m 3H),
2.64 (d, 2H), 291 t, 2H, J =6Hz), 3.56 (dd, IH, J =
D—S—Metﬂyl&hﬂ)-(n@hﬂ?alt(nsz-yﬁllrd')tﬁox@)—Bﬁ)h(eniyl-4—sulfonylamino]-butyric acid

[00191] The title compound, D-3-Methyl-2-[4'-(naphthalen-2-ylmethoxy)-biphenyl-4-
sulfonylamino]-butyric acid, was prepared according to procedures similar to that of Example

3.32.

[00192] Step 5A: Alkylation of 2-Bromomethyl-naphthalene with 4-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenol was carried out according to procedures in Step 5Ain
Example 3.32 to give 4,4,5 ,5-Tetramethyl-2-[4-(naphthalen-2-ylmethoxy)-phenyl]-
[1,3,2]dioxaborolane in 85% yield. 1H NMR (400 MHz, CHLOROFORM-D) & ppm 1.3 (s,
12 H) 5.3 (s, 2 H) 7.0 (d, /=8.6 Hz, 2 H) 7.5 (m, 2 H) 7.5 (dd, /=8.3, 1.8 Hz, 1 H) 7.8 (4,
J=8.6 Hz, 2 H) 7.9 (m, 4 H).

[00193] Step 5B: Suzuki coupling of 4,4,5,5-Tetramethyl-2-[4-(naphthalen-2-ylmethoxy)-
phenyl]-[1,3,2]dioxaborolane with D-2-(4-Bromo-benzenesulfonylamino)-3 -methyl-butyric
acid methyl ester was carried out according to procedures in Step 5B for Example 3.32 to
give D-3-Methyl-2-[4'-(naphthalen-2-ylmethoxy)-biphenyl-4-sulfonylamino]-butyric acid
methy] ester in 44% yield. 1H NMR (400 MHz, CHLOROFORM-D) 8 ppm 0.9 (dd, J=32.1,
6.8 Hz, 6 H) 2.0 (m, 1 H) 3.4 (5, 3 H) 3.8 (dd, J=10.2, 5.2 Hz, 1 H) 5.1 (d, /=10.1 Hz, 1 H)
5.3 (s,2H) 7.1 (d,/=9.1 Hz, 2 H) 7.5 (m, 2 H) 7.6 (m, 3 H) 7.7 (d, J=8.6 Hz, 2 H) 7.9 (m, 6
H).

[00194] Step 5C: Hydrolysis of D-3-Methyl-2-[4'-(naphthalen-2-ylmethoxy)-biphenyl-4-
sulfonylamino]-butyric acid methyl ester was carried out according to procedures in Step 5C

for Example 3.32 in quantitative yield. 1H NMR (400 MHz, MeOD) & ppm 0.8 (dd, J=32.6,



2H, J = 8Hz), 7.59 (d, 2H, J =8 Hz), 7.78 (d, 2H, J =
8Hz), 7.85 (m 4H), 8.08 (d, IH 8Hz). [00183]

waE@sobmEse 3. 32, 3.33, 3.34, 3.35, 3.36, 3.37, BCBBS2004/037169
3.39, 3.40, 3.41 were nmadeo6based on Schenme 5. Exanpl e
3.32

D 3- Met hyl - 2-[ 4" - (3- et hyl - benzof ur an- 2 | met hox )7
6.8 Haeh 5 1981 £D By @nd=06] Hz, By 2 @, %le[(d) T84]Hz5R %Am 2

H) 7’%{5 gf#é,ein%g,) | “IPE ATBLEY b 3 RS BYS, vhER RS ¥E5 0 8(B75HY 7.8

(s, 1¥.(4,4,5 5-Tetranmet hyl -[ |, 3, 2] di oxaborol an-2-yl ) - pheno
| (825 nmg, 3.75 mmol, 1 eq), K2CXB (2.1 g, 15.2 mol,
4 eq) in 20 nL of CH3 t to reflux under
ni t r ogenat nosphere. Rggé‘f\{iﬁglﬁ%\;\%gs conplete after 12
hrs. Regul ar work-up and columm purification (5%
Et QAc/HBexanen to give

j!i’;} @ M@-tetranethyl-[l,& 2] di oxabor ol an
NH )~ phenoxy et -benzofuran in 44%yield (601
3) . |H NVR (400 MHz, CHLOROFORMD) d ppm 1.3 (s, 12 H)
3 (s, 3H 5.2 (s, 2 H 7.0(d, /=8.6 Hz, 2 H 7.3
D-2- (4rrBeaz;Jﬂ)xy7bi5hémg-shlfauiylﬁmna)-z-m«uhylﬂ)u@ric?a@d (d, .7=8.8
2 H). [00185] Step 5B: A mixture of

[001%]’ ZTOI‘{G it ehco ?{lgtg gl %z?;% %ﬁﬂh@%)l '43suli€§§rlgﬁﬂ o8kt y -

butyr& dvind, keyeks -p%p[uéd @d;otlﬂ,u@ ®-praseduerestithifdrto that of Example 3.32.
, 3, 2] di oxabor ol an- 2-yl ) - phenoxynet hyl ] - benzof ur an

[OOlé_PﬁD%eg aﬁg%lz?lkjfc%u l%%ﬂ}oxx@%@%&oﬁ%cﬁc{d&%th7Dm4 ]ﬁoﬁi)g

benzem:sﬁfmﬂylanﬁnd)P&Enalhyﬂ-lﬁltyﬂs a@ﬂrﬂex@bmlsesm atas eayTipdeyt 99@0¥dé1?g 0

ool t r e
procqﬁges i Si5R b?m xample ?35 ?)(ﬁf@/ i | Cat ﬁxy_t)%%é‘m Alu
sulfopylaahiey)- 3@&3ﬁ-b]1€5610\6@ﬁ terbbwtylrfe‘@r inr73759%sMi 8 ANMR HQQWZ,

Meoh)‘l%%p@%(d%%9 627”{%%%@%(53«5@? g(Hﬁgﬁé@)@lﬁ? 8%‘2 1}

50(?211{)(ﬁ@(d2j=bb S?IZOZHWZ/F9—713HZ 1B)H)3(ﬁ'1 1Hom4(a,JH)58szzH)
% F%I 47 é—% 725 S =9.1 Hz, 2
7.5 ﬁlgﬁ(aH)ﬂ (d8J=f.$z6 5, 3H0) %8 {d, J=8.8 Hz 2H

[00197] Step 5C: D-2-(4'-Benzyloxy-biphenyl-4-sulfonylamino)-3 -methyl-butyric acid was
prepared according to procedures in Step 5C for Example 3.32 in quantitative yield. 1H NMR
(400 MHz, DMSO-D6) 8 ppm 0.8 (dd, J=12.3, 6.7 Hz, 6 H) 1.9 (m, 1 H) 3.5 (dd, }=9.3, 6.1
Hz, 1 H) 5.2 (s, 2 H) 7.1 (d, 1=9.1 Hz, 2 H) 7.4 (m, 3 H) 7.5 (m, 2 H) 7.7 (d, }=8.8 Hz, 2 H)
7.8 (s, 4 H) 8.0 (d, J=9.3 Hz, 1 H).

Example 3.36
Q
HO/U\;/NH N\ /
/—\

D-3-Methyl-2-[4'-(quinolin-2-ylmethoxy)-biphenyl-4-sulfonylamino]-butyric acid



(m 2 H. [00186] Step 5C. To
D 3- Met hyl -2-[4' - (3-net hyl - benzof uran- 2- yl net hoxy) - bi p
whesplostdse sul f onyl am no] -butyric acid nmethyl PGI/882004/037169
(364 ng) was dissolved in ®F (10 nmL) and MeOH (3 nlL).
INLIOH (3 nL) was added and the mi xture was stirred
overni ght. Regul ar work-up and colum purification to
gi ve
D- 3- Met hyl - 2-[ 4" - (3- et hyl - benzof ur an- 2- yl net hoxy) -
[001@%2 %IQ %ﬁg% ?c\;/%fj%u%@@b%tﬁglf %'_E@ﬁﬁﬂoﬁnécilﬁeﬂhﬁxy)-b1pheny1 -4-
sulfdrgwmﬁg)]—lﬁltﬁiq—@ld gzas-m)regar@}i Qq«?prd;pgpcp p@cgiu(eg; smglapq}o t%ats)f @aample
2J =5.3 Hz, 1 H 51¢(s, 2H 7.1 (d, J=9.1 Hz, 2 H 7.1
(m 1H) 7.2 (m 1H) 7.3 (d, J=8.3 Fh, 1 FD 7 5 (d
J=8.3 Hz, 1 H 7.5 (d, J=9.1 Hz,
[00199] SEepH)A: AlBylftion of 26CHdompmethyl- qH)mCEwa wbqhé § 455 Tesoiciy-
-{ BgI Isf
D B RS R N (O R
Exampmﬁo.m'ﬂd gid-2[4-(4, 4 5,5-Tetramethyl-[1,3 2 1oxaboro an-2-yl)-phenoxymethyl]-

qm‘é’E}P‘f %Q&}ﬁeﬁo?ﬂ @%{@tl{lﬁ %{/Iyr | r}{ Yl 2A(s 1255362 H) 70 @,

J=8BALH L)L (18, mpneqﬂamsusm 86| e, 31D) 7t7h(at, ch) 7B((a1dpf=6 1, 1.5 Hz,

0 188 ep. 5A_ T r ononet hyl - benzof ur an
1H)(719§ddI8?HLZ |83(5? éé(ﬁﬁzi}& 4,5, 5-
Tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - phenol (1.56g,

[00200] SWPAB: siuemg):oummg apB{am 456 enahahy(l]1 9@ |dGoxabdroRn-2-yl)-
et gt R Lo RS bl S i

tert- ‘B@tfyi(es%ﬂ v@d@@aﬁﬂe@%ﬁt aCEJrdiAR toCtb daileo B ARSB for Example 3.32 to give
D3 dphae Ay ping e GRa PSP s S EY iR HR £ P!
este g%ég gl %H%%R'(ﬁkﬁﬂi\m}" ME@D) §§;§ﬁx olsdd&dlvﬁ)zﬁ 4008 H:znlm H) 1.1 (s, 9
H) 179en,(hﬂ)1|§|)(d J—56Hz 1H)53(s 2H)71( J=8.8 Hz, 2H)75(m 3H)76(t
J=8.6 Hz, 3 H) 7.7 (m, 1 H) 7.8 (d, J=8.8 Hz, 2 H) 7.9 (dd, J=8.2, 0.9 Hz, 1 H) 8.0 (m, 1 )
8.3 (d, J=8.8 Hz, 1 H).

[00201] Step 5C: Removal of t-butyl ester was done according to procedures in Step 5C for
Example 3.32 in quantitative yield. 1H NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, /=12.5,
6.7 Hz, 6 H) 1.9 (m, 1 H) 3.5 (dd, J=9.3,6.1 Hz, 1 H) 5.5 (s, 2H) 7.2 (d, /=8.8 Hz, 2 H) 7.7
(m, 1 H) 7.7 (dd, J=8.7, 1.9 Hz, 3 H) 7.8 (s, 5 H) 8.0 (m, 3 H) 8.5 (d, /=8.6 Hz, 1 H).

Example 3.37
o
9 O:N+'
OO
HOJLE/NH
/_\

D-3-Methyl-2-[4'-(2-nitro-benzyloxy)-biphenyl-4-sulfonylamino]-butyric acid



7%3 (m 1H 7.6 (m 4 H. | [00189] Step 5B: Coupling

0

wa@2qosn¢0dsé, 5, 5- Tet ranet hyl - [ 1, 3, 2] di oxabor ol anP@F/yE004/037169
phenoxynet hyl ] - beri zof ur anwt hD- 2- (4- Br ono- benzenesul f
ogyl am no)-3-nmethyl -butyric acid tert-butyl ester to
obt ai n

00262] 2Theitle( cB&l])bOlfldJ E&B}i\/ﬂeth&l—ﬁe{ﬂ'k(@m&&b@xpvﬂewmlﬂwgﬂ% onyl am

ut b
sulfogg]@ 51|1raﬁ r}i)ﬁtypﬁ a&d %syd:mpéige aﬁc 18% ospégc% ureggn?ﬁni %@1’3&’[ ggﬁ;@ample
332Yield: 33% |IH NWR (400 M—IZ DI\/BO D6) d ppm 0.8 (dd,
/=8.3, 7.1 Hz, 6 H 1.2 (s, 1.9 (m 1 H 3.5 (dd,

[OOZPQSSép }ig %E()’H%UOI?HE %ﬁ,?m(ﬁrpﬁth;a 2? Ero b%;lz(ﬁ'? syiltfg)l (Z 43, 5(— d
Teu%}a&hﬁ S19 39;Eﬁ'ﬂl_1|g>?ab§ro(ldﬂ-2 @1)48)1&81 8&;&( Qﬂtmddrc.ﬁlt &cbidingdo pt)oc@iules in
Step(3A50 BXieA 2 bR 45y NOCRERT 2L ey lapy 8P i
[1,3 Q]&@Jxaﬁoreﬁhm @% §/151dc 1R SIMR {400 MBKIGHL GEOBORVLDSS pgm 13 s,

hloride h
12%5(&?41?[)7;%41 = @66@353)%@&5%%%79%3&}9&7(% drate (178, o,

(dd?j(%g 1&51% ﬁﬁbéz'(&h cei o i1l (10 L) were heat ed at

er wor K-up and flash col um

chr omat ogr aphy
10020k Ftep B Bwek Wuﬂ?@%%f%% S.piTshamghvlA MoPrinybayiosy)-pheml-

[1,3 ?H’iﬁgﬁb%%)oﬂé ok s %) ‘a4 %n@p&ééﬂ'é%ﬂfonylaﬁﬁrﬂ)) 321?82@1 SIWB’HC acid tert-

butybedtr 2vad cfmigd Quq-q)':ccgdlgg @Qjmoce\ql&]gs 2‘1 Stgo @B ﬁqg Exg_tpgle g 32 t? glve? 3-

Met}g\% g ﬁéé‘(z(liltrgbjoe@yéo&%/ﬁ]ﬁlg)g ng'&] -7 gulgo ?%mn?o] *dlltlﬂm 3ci ‘i’éil:gl?au}cg’laas‘%r in

20%(yie1d L NFR (400, MHzSMEOBIS prin 84p (3d, =31, 68 1, 650081 6, 9 H) 1.9

1
@, bﬂg3ﬁé@h{ﬂ5%§%4®§£§hfﬁi 78t =3 §8H% ASRY)S B AR (G 8
Hz, ghgorasy (B BTHY0].8 Q1) U8.6 BlzACHYS. [ Odm.%ﬂ 1, TikBeHe, | [tHDe conpound
Met hyI 2-[4'-(naphtlial en 2-yl met hoxy) - bi pl i enyl -4

[002l06] gfeggg,y gegggéi]olfrf B%Vyets 8% EN%SC one Fce@idl%ﬁga%c%gur@scﬁ%éy $Wfor

Example 3.32 in quantitative yield. 1H NMR (400 MHz, MeOD) dppm 0.8 (dd, J=24.3, 6.8
Hz, 6 H) 2.0 (m, 1 H) 3.6 (d, ]=5.8 Hz, L H) 5.4 (s, 2 H) 7.0 (d, J=8.6 Hz, 2 H) 7.5 (t, J=7.7
Hz, 1 H) 7.6 (d, J=8.8 Hz, 2 H) 7.7 (m, 3 H) 7.8 (m, 3 H) 8.1 (d, J=9.6 Hz, 1 H).

Example 3.38

D-2-[4'-(2-Chloro-benzyloxy)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid



3.32. [00192] Step 5A: Al kylation of
2- Brononet hyl - napht hal ene with 4-(4, 4,5, 5-Tetranet hyl -
WO £o3/0&J4686 oxabor ol an- 2-yl ) - phenol was carri ed BUI/US2004/037169

according to procedures in7®6tep 5A in Exanple 3.32 to
gi ve

4,4,5,5-Tetranet hyl - 2-[ 4- (napht hal en- 2- yl net hoxy) - phen
[00296]] The titlScaRmbinn ib@ﬂ@(&rﬁ.‘éﬂqrorb@wbow)eblﬂhenﬂ—ﬂ Ry wepol-3-

methywr%ﬁtéaac ac/g1)<§,('\))v:a§)s)Q p&%a)eg ﬁﬁ&&}h%to?br&&gu%m{?hlalsto gk 8f E)ganghe 3.32.

1.8 Hz, 1H) 7.8 (d, /=8 ém4H)
[002DTI0 $®3]5ASGepplﬁB of gtg:hlykcpbeg@m ptqrrn@e ‘@fth 4-hydroxyphenyl boronic ester

to okgzﬂg %ﬁﬁﬁzﬁﬁ ! hYo g)g%léeoylgﬂ g Haﬁjaﬁgﬂlgl' Ml %Hﬁﬁ’aﬁ%}o‘lane was
doneDcmoﬁlfthb pfmedmen;m Seep BIAf @nﬂkmpknl)!) Yiahds 8h%0. 1B NMR (400 MHz,

aC| d net hyl es
Soatadapacts i o b Y8R0 B BB gni 20 75 (o1 )
76(Qf 3 et b, 52§ Aiz-\apht hal en- 2-yl met hoxy) - bi phenyl 4-s
onyI am no] butyrl c acid met hyI ester in 44%yiel d.

[00288]8 S];q? 5 Cﬂ)lp gg&-@%oé ogiy) glg)e'glyﬂ 4 485 ggearra{nf%ﬁ) 3
[1,3 éadgoﬁd%%milaﬁé v@thb -4 _Brel8.bdnzkesulldry lafi) (3smetlylHjutyFic oid

metl;}égstg tppbtan Ii).|)2 [4 %—(@Iﬂ?roéaepﬁy%ox%blfbmy TSE‘% rg%mlno] §—mbthy1-

buty'ffx %ﬁlrx}/e%l'lﬁ e&gr was done according to procedures in Step 5B for Example 3 32.
hyl apht hal en- 2-y| net hox

Yleléuﬁ%riﬁ HMRQ@PO Mﬂﬁ PNEORG) § pmqq&/(ddelstlé) 4 5{20%3&? 19¢m. 1
H) 3%“@2?@%3&‘%—?? Py %%GP'H §§. (é h }fl\éltﬁ’ d553=8f @Hz EXI@)WPA Gn 2H) 7.5

antitati've i e
(m, ppIN7@®. (&, (1&@72]6:13.%@ Bz2 HIZ7 861 8. QHg,Z(H) 7@@}1 %H@S@dd J=9.3
Hzg .3 Hz, 1H)52(s 2H 7.1 (d, J=8.8 Hz, 2 H 7.4
’ '2H)7 (dd, J=8.6, 1.8 Hz, 1H) 7.5 (d, J=8.8 Hz,
2 H 7.6 (d, J=8.8 Hz, 2H)78(m5H)78(S 1 H).
[00282pSHpes C3. Bdrolysis of D- 2- [4'-(2-Chloro-benzyloxy)-biphenyl-4- suifonylamino]

-matpélrl?ugyré gdzllr/letgxlyesgr Eﬂﬁ I21/[4"& Cslﬁ%rt) %@Xéy‘ﬂﬁ&?@ph&xywt hyl -
sulfonylamino]-3-methyl-butyric acid was done according to procedures in Step 5C for
Example 3.32. Yield: 55%. IH NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J= 12.6, 6.8 Hz,
6 H) 1.9 (m, 1 H) 3.5(dd, J=9.2,5.9Hz, 1 H) 5.2 (5,2 H) 7.2 (d, J=8.8 Hz, 2 H) 7.4 (m, 2 H)
7.5 (m, 1 H) 7.6 (m, 1 H) 7.7 (d, J=8.8 Hz, 2 H) 7:8 (5, 4 H) 8.0 (d, ]=9.3 Hz, 1H)12.6(s, 1
H).

Example 3.39
F
0
NOz O

OH

.

D-2—[4'-(2-Flu0ro—6—nitr0-benzyloxy)-biphenyl-4-sulf0nylamino]-3-methyl—butyric acid



[00195] The title conpound,
D-2- (4' - Benzyl oxy- bi phenyl - 4- sul f onyl am no) - 3~met hyl bu
W g00506@sé d, was prepared according to proceduPEBUS2004/037169
simlar to that of Exanple78.32. [00196] Step 5B:
Suzuki coupling of 4-benzyl oxyphenyl boronic acid with
D- 2- (4- Bronobenzenesul fonyl am no)- 3 -nethyl -butyric
[002a€] dhe Btle edlmioyhd e52-44'-Qdiduosabmiterbesaylompdarheryld-t o

B ST S 0 A PRI i hcg i

ofExﬁnﬂhyB2butyr|c aC|d tert-butyl ester in 7396y|eld IH
NVR (400 MHz, MeOD) d ppm 0.8 (dd, /=29.7, 6.7

[00211] %ff%}iﬁ 9obpll_r?§ 0:1”/29('5.\(023 ?él@o?érﬁ?l érgmlcfe'véﬂ"& H,?dm)élylfﬁlen?l Boronic

ester/to fxbb(am 2-P4- (ﬂ)—Flﬂord 6(11itr07’b36zy8>Xb1)fph€21}’H1)4 475 S—te(t@meyhgfb 1 HZ

[1,3 %bg%@g?roéué Bra%@ne accordmg pr'_oDceczlres 11g gtep %A%oﬁE)aﬁplg&@. Yield:

95%0113 mék(ﬂﬂ{jmdzomms@-pbp%yﬂ;m 4-3s(g,l 120y, 30 Frel)3 B, a0 (b

rc acl was epared accor d

1= Bl 600t ER Tl € 0. a2t BRI Ve vi el d. 1 H MR
(400 MHz, DMVMSO-D6) d ppm 0.8 (dd, J=12.3, 6.7 Hz, 6 H)

[0021219 S(eﬁﬂSBl Bbulam@ KA A2 -RlsBo-8;nifdo-berkAgloxsDHhhey R4.4s5,5 -@trhi)lethyl—

[1, 3(2&}110}gybgr0§1np|2v1ﬂ12D ?.D(E—?}_%m? Qenz%nwl%gg%lm(nbg 3( %th%l l%i%ync;fmd

met est@‘t@maﬁl ]3*2% @Hﬁ)rﬁ'@-mtro-benzyloxy)—blphenyl 4 sulfonylamlno] -3-

Met hyl - 2- (qui nol i n-2-yl net h [ -4
meﬂﬂ}é@t}’ﬁmaﬂé]meﬁil}tl 9ﬁt?rcwaééi|oatf Q}‘@Q@é}g tq—n@g‘%( quSén ﬁgéJHHE}?ample

3.3 ﬁ?l%(bld% ! 1}?N§vﬁ< %1()6 Mﬁ‘é’ '151\@3613@) fs%ﬁw@ddbmb@n&&ﬁk 6 H) 1.9

onylam no

ric¢ acid , ared accordin
(m, 1 &) ;3r30(s E0Hy 26 (@1 ﬂi=r9 é\r7 2 Hztlhar 5. é(d Bxk hg[lze? B) 32 (d, [Jﬁﬁ)igbq 2H)

78%%5%{%@% K 018 9 3B PR ) - ui nol i ne i th

, 3, 2]d|oxaborolan 2 Ig phenol was carried out
[002&161: Stepi 50 Hydrqtysisod d2-¢4 - F legep-nire-pespyloxy)-biphenyl-4-

sulfonylamino]-3-methyl-butyric acid methyl ester to D-2-[4'-(2-Fluoro- -6-nitro-benzyloxy)-
biphenyl-4-sulfonylamino]-3-methyl-butyric acid was done according to procedures in Step

5C for Example 3.32, except purification through prep-HPLC. Yield: 30%. 1H NMR (400
MHz, DMSO-D6) & ppm 0.8 (dd, J=12.9, 6.8 Hz, 6 H) 1.9 (m, 1 H) 3.5 (dd, J=9.2, 5.9 Hz, 1
H) 5.4 (d, J=1.3 Hz, 2 H) 7.1 (d, J=8.8 Hz, 2 H) 7.7 (m, 4 H) 7.8 (d, }=0.8 Hz, 4 H) 7.9 (m, 2
H) 8.0 (d, J=9.1 Hz, 1 H).



Exanple 3.32 to give
2-14-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxabor ol an-2-yl ) - ph
wep@spoashyl ] - quinoline in 90%vyield. |HNVR (BODUMEn4/037169
MeOD) d ppm 1.2 (s, 12 H 523 (s, 2 H 7.0 (d, /=8.6
Hz, 2 H 7.5 (m 1H) 7.6 (dd, JNL1.4, 8.6 Hz, 3 H 7.7
(m 1H) 7.8 (dd, /=8.1, 1.5 Hz, 1H) 7.9 (d, /=8.6 Hz,
1H) 8.3 (d, /=8.6 Hz, ExhinpldBHP00] Step 5B: Suzuki
coupl i ng of
-[4-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxabor ol an-2-yl ) -
quionol i ne vvlth
I|=’reI$IuI onyl am no) - 3-met hyl - butyric
id terts est e s carried out according to
rocedures in Ste f8H Exanple 3.32 to give
D 3- Met hyl -2-[4' - (qui nolin-2-yl met hoxy) - bi phenyl - 4- sul
fonyl am no] butyric acid tert-butyl ester in 70%

I
D-3 1%['9,2113&@ H( qﬂmrp '\é'igoﬂy%o% ﬁ@%y%nﬁﬁrﬂ C})Jtyr'%@aéd
(002168, THeHiﬂeS;oalpgﬁnd 2) HMethyl-2([d'- (qﬁm8h184-|y|hnet1207<b{)-b1phgny(lﬁq 3
sulforpl_.j')ilar?n;_n6 $1t—7r19 a%léd wag Q_rgpeggg %f:cgrd'_r'%% H%'c_:%cglr%s rx(lﬂjar fé_ﬁh@fsc%
Examgfle 35328. 8 Hz, 1 H). [00201] Step 5C Rermval of
t-butyl ester was done according to procedures in Step

0021,%‘_]:&&%%%&%1118 oﬁ%ﬁ;lﬁorg%%tgglt N il g%lﬁé é%ﬂ%{ifﬁg'ﬁw Algcoester

to obf(zﬁh 4-'[@(4 3 53- ’féiﬂmeﬂry@-{ 33, Zﬁlokabdﬂolaﬂ.-ﬁl)y(lﬁplﬁn@slmeﬂlyﬂfl}qu'ihoime was

done gcpﬁrdrpg go ?r@cedgre,s')m §te@ 5(6.an %xq}ngpl%3 gZ ’g ld/ 6%‘? 1I"I_|ZN%VI§ (@
Eﬁ%’ﬁ'\%t o %émlf&(s 12 H) 5.7 (d, J—OSHZ 2H)71(d J—88Hz 2H)77(m 4

“(2-nitro-benzyl ox ) -.bi phen ul f
H) 7.8 (anil ﬁ{)]&lb@ﬂyhsé Ol 63DGA (dT%@ ]i%%l eH)c%%‘Efg Ad5 iz, 1
D 3- Met hyl -2-[4' - (2-ni tro-benzyl oxy) - bi phenyl -
| 20 Hng 0RY! xrams@oraln 1- rmafo@abowmwnng

[oozﬁg E&géﬂgdglr)ﬁ;;g glom [a( atam\g?@Ega l e, 3, g gg ]c 4
Phen@&ﬁpetﬁﬂ] qmlnklyﬂe&t”iﬂbﬁ'%f“ BLOB}OG??B?P@?W“*}QMH}“P}' I‘Ef’élh PgrTic act

3> -2-[4'- lin-4-ylmeth -biphenyl-4-sulfonylaminoj-
meth%ﬁe {*E%rﬁ%t()ﬁt %]?F%\&[eﬂéﬁll 4 ( ug}oollnany me oxy)P 1pe neo?r su ony
butyré@neiil a@t}wﬂjtstqom[dgnmg:cpnghnfgrtg @@g@ﬂ-ué@ mﬁ ep 5B for example 3.32.
Yield: 47%. 1H NMR (400 MHz, DMSO-D6) 8 ppm 0.8 (dd, J=15.2, 6.8 Hz, 6 H) 1.9 (m, 1
H) 3.3 (s, 3 H) 3.6 (4d, ]=9.3, 7.1 Hz, 1 H) 5.8 (s, 2 H) 7.3 (d, J=8.8 Hz, 2 H) 7.8 (m, 9 H) 8.1

(d,J=8.6 Hz, 1 H) 8.2 (d, J=8.6 Hz, 1 H) 8.3 (d, J=9.3 Hz, 1 H) 8.9 (d, J=4.3 Hz, 1 H).

[00217] Step 5C: Hydrolysis of D-3-Methyl-2-[4'-(quinolin-4-ylmethoxy)-biphenyl-4-
sulfonnylamino]-butyric acid methyl ester to D-3-Methyl-2-[4'-(quinolin-4-ylmethoxy)-
biphenyl-4-sulfonylamino]-butyric acid was done according to procedures in Step 5C for
Example 3.32. Yield: 54%. 1H NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J=43.6, 6.9 Hz,
6H) 2.0 (m,1H)3.0(d,J=3.0Hz, 1H)5.8(d,2H)7.3(d, J=8.8 Hz, 2 H) 7.7 (m, 4 H) 7.8
(m, 5 H) 8.1 (m, 1 H) 8.2 (dd, ]=8.3,0.8 Hz, 1 H) 8.9 (d, J=4.5Hz, 1 H).



Step 5A for Exanple 3.32 to give
4,4,5,5-Tetranmet hyl -2-[4-(2-ni tro-benzyl oxy) - phenyl | -
WO £o3/0&J4686 oxabor ol ane in 62% vyield. |H NVR (40BCIVHERZ2004/037169
CHLOROFORMD) d ppm 1.3 (s,312 H 5.5 (s, 2 H 7.0 (d,
/=8.6 Hz, 2 H 7.5 (m 1H) 7.7 (m 1H 7.8 (d, /=8.6
Hz, 2 H 7.9 (dd, /=7.8, 1.0 Hz, 1H) 8.2 (dd, /=8.1,
1.3 Hz, 1 H). [00204] $xempER.41Suzuki coupling of
4,4,5,5-Tetranet hyl - 2-[ 4-(2-ni tro-benzyl oxy) - phenyl ] -
[ 2] di oxaborol ane with
2- (4- Brono- benzenesul f onyl am no) - 3- et hyl - butyric
er was carried out according to
I 0Geeq i Sep— 8B for Exanple 3.32 to give D 3-
Met hyl -2 ' -not rpo=Kenzyl oxy) - bi phenyl - 4- sul f onyl am
i no] -butyric acid rt-®htyl ester in 20%yield. IH
NVR (400 MHz, I\/ECD) dppm08(dd /=30.1, 6.8 Hz, 6
H 1.1 (s, 9H 1.9 (m 1H 3.5 (d, /=5.6 Hz, 1H)54

9
D2l @%me@yﬁ%enzy@x%p?% st Rhpy odmgieg |

(dd, /=8.1, 1.3 Hz, [ 00205] Step 5C. Renoval of
[0021 8] bTiieytitlcairgoundd - EME&hsd@e[ék(dumglm-é yingbedimbedent4st ep

3.32 { t 00
sultopp o B R B 5 tar st Bl b e Y lkimh SR it
Exa 3326 (d, J=5.8 Hz, 1H) 5.4 (s, 2 H 7.0 (d, J=8.6

, 2 H 7.5 (t, J=7.7 Hz, 1H) 7.6 (d, J=8.8 Hz, 2 H)

[002@75%15”303}1%%; 7}!5]% of Ra- By )("9 F?aq%{éeﬂgl- e:razcﬁxﬂzbipﬂenl]p-ﬁi-

sulfoRyRmiib] -3(xaetﬁp1mectzemzmmd;e)stebqppdpew|aeabr®ug footepl Zatd R4

- 3- neth -but yric. aci tit
(2- C@n?n{eﬁ‘ &%‘p%élﬁ](zjws %y aB(}"b 63 'mFtlhel Coa%y yasi90n _
according t@?r&ﬁéhu@éﬂn\ﬂté;%@fdr(ﬂxamﬁ 3mehﬂp-éIPIabwm®bd1fpr puarification.
proc

ures simlar to that of Ex e 3. .32. 02Q/]
Ylel@,tW%N@%ﬁOPA\éﬂéfW§ﬂr%®m€n%¥ ot 3d72 6v§[ 119 8020 (m, 1
150 @SBy 7.b qumzH 7.4 (m, 2 H) 7.5 (m,
H) Zé(F ?(%%Pg%A %Jgsﬁg?)gx ? phyenyli% . 5- t)et r(glrret r)1yl
1 H)[74 (31;121]1111) biébdf%)ﬁéﬁéﬁé S8dénle24 f’f@i )ng to procedures
in Step 5A for Exanple 2A. Yield: 85% I|HNVR (400 MHz,
[00220] Examples 3.42, 3.43, 3.44, 3.45, 3.46, 3.47, 3.48, 3.49 were made based on

Scheme 6.

Example 3.42

D-3-Methyl—2—[4'-(2-methyl—quinolin—4—ylmeth0xy)—biphenyl—4-sulfonylamino]-butyric

acid



DMSO-D6) d ppm 1.3 (s, 12 H 5.2 (s, 2 H 7.0 (d,
J=8.8 Hz, 2 H 7.4 (m 2H 7.5(m 1H 7.6 (m 1
W@ 205060459 =8. 8 Hz, 2 H). [00208] Step 5B: CoupPCTyS2004/037169
2-[4-(2-Chl oro-benzyl oxy) - ghenyl ] -4, 4,5, 5-tetranet hyl -
[1,3,2]di oxaborol ane with
D 2- (4- Brono- benzenesul f onyl am no) -3 -net hyl -butyric
[00224F iStkprastisture ot &Chiaomethyli Jmethyl-quinoline (165 mg, 0.86 mmol, 1 eq),

14 -(2-Chl gro: J - bi - i
R
0.86 n@oP! 6§ it €16,y (STempg 5Bl T mmobX@hg)) & SmBof DNIE peder Figmgen

was egh 1o 0 3 190 19 Yooy A B ikanpt PRI iy a3 gty Fofs i
hexaﬁ, ,D7-?—gﬁe(t%yﬁiﬁw(%%lgﬂl)yl-ﬁuiﬁolﬁrdél-;/Jh?rﬁh&yb%?ifhﬁlyﬂm-sﬂlfdn}(lmin@-
butyregeid yaeghigl ggjer Was PBtais?g}sin(]%bg ?ée]ﬁ)(lgf e) &1,81 @E%%OOEW#N@O'
D6) éépin (%%@?%gjkéﬁpg% 51%e6n 1;1)' Fi.gghxy? gli; 2g7f (s, 3| H)4 33 (si, f3 H) 3.6 (dd, J=9.2,
7.2, GHIAT Kph2 BT 910 SR8 AT (rodor. o410 7Hn THTEb @
o B S M o e e 1

according to procedures in Step . 5C f Ex I . 32.
1002321 e F550- VRO { L0010 2V BRI DR RO RO Ll

sulfoﬂg%rgif%bgt}.rgw '(:'él’d n%tﬂé% es%te.:rgl f({jrﬂ’ng%v;fg@ dsi%lc_)lfzif’e& gﬁTI—IISIF] gf&z_fé)( ;ﬁ]{ﬂ. l\geOH
(4mLpfpnd7adBed withl INHLIOH 63 11fn3 mumpl) 7The regplting-sglugon pras gm}q)i atzrogm
temp%%@@e%/v%ight?}{g%go{} \IZQIIEF gon_lf&e&gl![met&%ﬁlﬁad(@'TLb b tve X fRIvEd and
regul B Work4ip -and-cBluror du@natographyie AfgIdo s e fimaraptitagvavield o
NMI{@SRTME% :D‘?’l\'d%t-ﬁéf)' § MLy ki Ga, 394 0 QUPADls HFo brh ! 8 2.7 s, 3 )
3.2 (1 lz? b4 (s( 215 Bofd0F=8:87HE, RO PE6 Zi) DHY Y 8 liinphEN§10-(d,-J=7.6 Hz, 1

su on%/ am ng] -3-nethyl-butyric acid, was prepared

H) 8.36&d7f Az-t'dDpr ocedures sinilar to that

Example 3.43

D-2-[4'-(3-Cyano-benzyloxy)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid

[00223] The title compound, D-2-[4'<(3-Cyano-benzyloxy)-biphenyl-4-sulfonylamino]-3-

methyl-butyric acid , was prepared according to procedures similar to that of Example 3.42.

[00224] Step 6A: Coupling of a-Bromo-m-tolunitrile with D-2-(4'-Hydroxy-biphenyl-4-
sulfonylamino)-3-methyl-butyric acid methyl ester to obtain D-2- [4'-(3-Cyano-benzyloxy)-

biphenyl-4-sulfonylamino]-3-methyl-butyric acid methyl ester was done according to



of Exanple 3.32. [00211] Step 5A: Coupling
of 2-fl uoro- 6-ni trobenzyl brom de wi th 4-hydroxyphenyl
whorsns@sest er to obtain PCT/US2004/037169
2-[4-(2-Fluoro-6-nitro-benZyl oxy)-phenyl]-4,4,5, 5-tetr
amet hyl - [1, 3, 2] di oxaborol ane was done accordi ng
procedures in Step 5A for Exanple 3.32. Yield: 95% IH
proceNMRs {149@ lMzfor EABRIOB6 Y2 dYiphdn? 3263 H MR ZH0PMEBz, DNIFO-D6) &

ppm @@ (dd2 Jﬁ)m 5, 6%8 F}% 31219;0(9‘21%? gﬁ?# (’i'zw)zs F%c&izi% § gfz oz é% 5.3 (s,

2H)¢Q'€<IP|J=|99HZZH)76(’£ J=8.0 Hz, 1H)77(m,4H)78(m,4H)80(s 1 H) 8.3 (d,
[4 FI uor o- 6-ni tro- benzyloxy) phenyl]-4,4,5,5-tetr
1“93dﬁ?et1 )-- [1,3,2]di oxaborol ane with

D- 2- (4- Br ono- benzenesul f onyl am no) - 3- net hyl - butyric
[002@?'Sﬂeﬂ€BhM&dr6§fE1@ lof DR2- pb(?i(}fﬁano-benzyloxy) -biphenyl-4-sulfonylamino]-3-

D Fl 6- |
ety A el S Bt o5 RO PP RN RO i done.
sulfo@ﬁ&‘aﬁw]ﬂgm&tﬁ?dnﬁﬁﬁﬁ:ddéfﬁasl d&n@h&@nﬁ@ fb@focEﬁhﬁthte@ 6Bofor
49% MR (400 o]o) %g? S H
Branapirs A2, Yol 2% 18 WYIRIAGD Mz DASODS) p e 4fii-go s e

, 1 7
6 H) %fgg‘r:ng 1@’ 22.5@ }@'S')gz @,rrzl‘lﬂéﬂ%b(d],;_ 88.§(}%§25§Z|)|'d)(% }531.(6%% ig) 7.7 (4,
J=8.88H3 2(H) 7.34@, GHB@,O (&H)I).[ 00213] Step 5C. Hydrol ysis of
D-2-[4' - (2-Fl uoro-6-nitro-benzyl oxy) - bi phenyl -

-3-nethyl -butyric acid nethyl ester to
[Oozﬁfzé’?ﬁ%p%ggouoro 6- ni tro- benzyl oxy) -
bi phenyl - 4- sul f onyl am no] - 3- et hyl - butyric acid was
dorﬁe Y to procedures in Step 5C for Exanple

| on through prep-HPLC. Yield:
»

IHNI\/R(4OO 5O0-D6) d ppm 0.8 (dd, J=12.9,
6—8Hz,6|—|)19(|—|) 3.5 (dd, J=9.2, 5.9 Hz, 1 H)
£ 2 (d J=I. 3 H, 7.1 (d, J=8.8 Hz, 2 H 7.7 (m
4H)78(d J=0.8 Hz, 4H)79(m2H)80(d J=9.1

Hz, | H). nple 3.40 D-3-Methyl-2-[4
D-3-Me¢mmm'+(map4nmlmﬂ+ydmyt}mm)mmhgmyl-4sgliwfymlnahbwa]rlcaﬁ{d
yric acid [00214] The title conpound,

D- 3- Met hyl -2-[4" - (qui nol i n-4-yl net hoxy) bi phenyl - 4-
[00227] The title compound, D-3-Methyl-2-[4'-(naphthalen-1 -ylmethoxy)-biphenyl-4-

sulfonylamino]-butyric acid, was prepared according to procedures similar to that of Example

3.42.

[00228] Step 6A: Alkylation of 1-Chloromethyl-naphthalene with D-2-(4'-Hydroxy-
biphenyl-4-sulfonylamino)-3-methyl-butyric acid methyl ester was carried out according to
procedures in Step 6A for Example 3.42 to give D-3-Methyl-2-[4'-(naphthalen-1-ylmethoxy)-
biphenyl-4-sulfonylamino]-butyric acid methyl ester in 34% yield. 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 0.9 (dd, J=32.3, 6.8 Hz, 6 H) 2.0 (m, 1 H) 3.4 (s, 3 H) 3.8 (dd,
J=10.1,5.1 Hz, 1 H) 5.1 (d, /~10.1 Hz, 1 H) 5.6 (s, 2 H) 7.2 (d, /=8.8 Hz, 2 H) 7.5 (dd,
J=8.2,6.9 Hz, 1 H) 7.6 (m, 4 H) 7.6 (d, /=6.6 Hz, 1 H) 7.7 (d, /=8.6 Hz, 2 H) 7.9 (m, 4 H)
8.1 (dd, /=8.5, 1.4 Hz, 1 H).



sul fonyl am no] -butyric acid , was prepared according

to procedures simlar to that of Exanple 3.32. [00215]
w®E@p/060456 Coupl i ng of 4- Chl or onet hyl - qui nol i neP@I/UKB2004/037169

4- hydr oxyphenyl boronic est’er to obtain

4-14-(4,4,5,5-Tetranet hyl -[1, 3, 2] di oxabor ol an 2-yl)-ph

enoxynethyl] gui nol i ne was done according t

[00229T Rt 6B <dydrolySs efiDSAVEDy]- Ekzampﬂpéthalegzl-ylmeepw) ~bedwgylidy

sulfo%yjl\{gn% %Butygc ?ﬁl?x’}@%}/?ﬁs}a?‘v g@gﬁ—%& §ut%§%rd1§g't}9 r@ceziul(eg n Step 6B

for E;(amplé bil28n alua(ndduvelyq&dSlH@u\@RIfmo NIHY, IBMBOCTH6) 6]1:1&1 8. 8}6&d,
J=15. 6:2 88650 O 1310 s 11 ) 5.6l QPP 2 T 328 8 By, SRYRIA93
7.7 (-4 ) 64 @, PoBHL USRS |31 8. B(Ia dimpxabor ol an- 2-yl ) -

phenoxymet hyi |- qui nol i ne with
D 2- (4- Br ono- benzenesu 0) - 3-net hyl -butyric
acid methyl ester to oh{’%ﬁ?e&g&g‘
D- 3- Met hyl - 2-[ 4" - (qui nol i n- 4-yl met hoxy) - bi phenyl - 4- sul
fronyl am no] - butyric acid nethyl ester was done
ccordl ng to procedures in Step 5B for exanple 3.32.

: 400I\/Hz DI\/BOD6) d ppm 0.8 (dd,

J 19 (m 1H 3.3 (s, 3H 3.6
(d 9. 3, .8 (s, 2 H 7.3 (d, J=8.8 Hz,
2 H 7.8 (m 9 H) J=8.6 Hz, 1H) 8.2 (d, J=8.6
Hz, 1H) 8.3 (d, J93Hz 1H 8.9 (d, J=4.3 Hz5 1 H).
[00217] Step 5C. Hydrol ysis of

]
D-2- [S@' % f%en%ylbﬁy) “Highehyol- mfoﬂywnmqiathylmu@herayid- 4-
onyl am no but yric aci d y ester to

D-3-Methyl -2-[4 4-
[00239] pRemijtle ComarHb R ﬁéin?frg'u%miywlexgoﬁ et fpgyteminol >

C toths REDERE YERSdihPtoFrERIREs fiffilaFana beEdndle 3.42.
meth gty .égg%/o&a% iy (400 ll\%lzo%rDMSO D6) d ppm 0. 8 (n%ﬁe

J=43 6 2. 0_(d
[0023] 8St@g 6A2 Cpblpli;ng:g)f % E’%qpbgnz&ﬁp@m% v'q}h 19(27(4 #ygrgxy_]‘;ﬁﬂ?erg'l—bél-
sulfoﬁﬂhm@ndz% ﬁet%yl(ﬁﬂtyrﬂe'ﬂhd&n&}lﬁl@gter b oBtatn DO-B-tZFludddybeBzy@oxy)-
e

blphqnywtsmfowéarwah%rg)@f}w&rbu%ﬁ 0 By VISR PSR PE Y o
proce'EhPe%]m %EF%A'%E ERHLME 5 %o agieth: BRR2BNMIR 4d0iNiiTE, DMSO-D6) 6
ppm D%f{dﬁ/bﬁiy'ﬁ @8 [, 6 FyLior(ad.i Ir)B.§ (w3 HFh &0/ dbiPRehy Hzql H) 5.2
(s, 2 H) 7.2 (d, 1=8.8 Hz, 2 H) 7.3 (m, 2 H) 7.4 (m, 1 H) 7.6 (m, 1 H) 7.7 (m, 4 H) 7.8 (m, 2
H) 8.3 (d, ]=9.3 Hz, 1 H).

[00232] Step 6B: Hydrolysis D-2-[4'-(2-Fluoro-benzyloxy)-biphenyl-4-sulfonylamino]-3-
methyl-butyric acid methyl ester to D-2-[4'-(2-Fluoro-benzyloxy)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid was done according to procedures in Step 6B for
Example 3.42. Yield: 67%. IH NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J=43.7, 6.8 Hz,
6 H)2.0 (m, 1 H) 2.9 (d, J=2.8 Hz, 1 H) 5.2 (s, 2 H) 6.8 (s, 1 H) 7.2 (d, J=8.8 Hz, 2 H)7.3
(m, 2 H) 7.4 (m, 1 H) 7.6 (m, 1 H) 7.7 (d, J=8.8 Hz, 2 H) 7.8 (s, 4 H).

[00233] Example 3.46



sul fonyl am no] -butyric acid , was prepared according
to procedures simlar to that of Exanple 3.32. [00219]
WEL@s/080856 Hydr ol ysi s of PCT/US2004/037169

D-2-[4' - (2- Cyanonet hyl - benZyl oxy) - bi phenyl -
sul fonyl am no] -3-nethyl-butyric acid nmethyl ester
(prepared according to step 3) to D2-[4"-

2- Cyanonet hyl - benzyl oxy) - bi phenyl - 4- sul f onyl am no] - 3

met hyl - butyric a8|d was done according to procedures

tep 3C f e 3.32. Prep-HPLC was used for
pur|?%7 % |IH Nl\/Rp(4OO MHz, DMSO D6) d
ppm 0. 8 (dd, J=2397 6 Hz, 6 H 2.0 (m 1 H 2.8 (d,
J=6.6 Hz, 1H)41( 5.2 (s, 2 H 7.2 (d, J=9.1
o5 bl B e sy sl o
[002551(3{"11591151% compfband3D43[4'-8, Mﬂ&r%enzsloﬁﬁ)-b@heﬂ@l -4-3uMi@ylamino]-
: wer e made based on Schene 6., Exa ?%% )ED 342
-memytsbumwlld» pa§ @repe@dﬁe%@? £ PRARSIree E?;{})]FW&R >?§ R
nyl - 4-sul fonyl am no] -butyric aci d[ 00221] Step: A
[00235'] )Sttéﬁ' A Qfouﬂh@ bz, suattdoydbeRzyirbionyitle with Ped-(4+Ely (M6 5-binpenyl-4-
sulfowlﬁw@ﬁw-mﬂ@(bbfléfﬁfr |aézﬁwr%‘)3’1 gytefﬁﬁt"ﬁkﬂn Bl R
benzﬂg)l}mﬁ ph@l%ll Q[sufi%iliﬂlaﬂﬁho]-@ rﬁ&hﬁmﬁkyrlc]acﬁlqﬁethﬁ I’a:dtei@&ﬁ)né 270

DMF under nitro
scconiln thpiseedhss 50 S Fofor EZTARS > TARUER N0h ROTFaHE " dR
Q%UEE) = H)7.3 1
Ylel“gi%% ﬁi{@gﬂ@ﬂ(«ﬁ%ﬁm hy%u‘?rﬁé@?ﬁﬂnﬁj ?dn%tgh%%)z b)l phc(em
H) 7.8yth; ZHP U7 oony FBM $od.-2 Bty (d, =28 Fa. hBdhyl ester was
obtained in 34%yield (150 ng). IH NVR (400 MHz,

[OOZW@ gagrapa;%,% $.1. g@ 2,5 ﬂﬁu&o-béniyld%z)-bl?héﬁym salféﬁylammo]
3-mefltyf)-bityric {cd methisf) es‘ler3to(]3{-2 [ﬂ':(gﬁgD].ikmrogbqqyquxyé beghenyj 4H)
sulfonylaml(nn]-3 —me'ﬂgyl-%u%rr{:%ld%vﬁdoﬁe Qccgtqhng to procedures in Step 6B for

Example 3.42. Yield: 63%6. 1H NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J=12.4, 6.8 Hz,
6 H) 1.9 (m, 1 H) 3.5 (dd, J=9.3, 6.1 Hz, 1 H) 5.3 (s, 2 H) 7.2 (d, ]=9.1 Hz, 2 H) 7.3 (m, 1 H)
7.5 (m, 2 H) 7.7 (d, 1=9.1 Hiz, 2 H) 7.8 (d, J=1.8 Hz, 4 H) 8.0 (d, ]=9.3 Hz, 1 H) 12.6 (5, 1 H).

[00237] Example 2P

Ra AU
o < )b
—{% OH

D-3—Methyl—2-[4'—(2-methyl—3-nitro-benzyloxy)-biphenyl-4—sulfonylamino]-butyric acid



/=9.3 Hz, 1H) S.I (d, /=8.3 Hz, 1 H 8.1 (none, 1 H)
8.3 (d, 1=9.6 Hz, 1 H). [00222] Step 6B:
wW2@shet4be/ | - 2-[ 4' - (2- met hyl - qui nol i n- 4- yl met horgi/ubtopes7169
nyl - 4- sul fonyl am no] - butyr8c acid nmethyl ester (150
ng) was dissolved in THF (8 nL) and MeOH (4nL) and
added with INLIOH (3 nL,3 mmol). The resulting
[oozasplmmﬂu compoatd] DraeMeatyl-Méiffzmﬂpéﬂamw@eW@xﬁ) -Bihenyl-4-
action was c ete a det
sulfo?yj?.m]\l}ghb%c ?Cécg[ﬂ?ag PIRPaIS aacor :}ﬁ? Sﬁ%re%%%{&l&ﬁ@ c;dé%g% )§ample
342.to afford 148ng of in quantitative yield. IH NWR (400
MHz 3 DMSO- D6) dppm08(dd J=3 1.8, 6.8 Hz, 6 H

[002{9& %teg)r%ﬁx ]C(E%llgé 7;_& rm;tlg/l Ebmtﬁ)?%ﬁ%ﬁ ]}roy'% éltﬂ D(’LS (4' 2 ox; 3

blpheily174-§ulfd21.ylaimhd)) -BméthfHbutgriGacd] idzthyl estdy to @t@nﬁ] %1\133’(}15{]3—2(]’]4 -(2-

methﬂ_ %nwgfbewlwﬂgg}ﬁwz -?u&g"?i})jlg%}nrgﬂ]—e u 1(_: 2(518 i e%ha/}1 glsitear r¥1var§ gfr_le
accoﬁlﬂ%&& Bﬁbbecﬁiﬂés}&ﬁ iSGepadl fbr FRARASP.4Zbat éttird)dm temgueppowra dor 16 hours.

A SLRER T T T ST

MHszP/fs%ﬁBB% pﬁﬂnmé @i, Hstzh@tz i 6 Ep;amth; 13042 (s[ @91224](5 3 H)
ronmo-mrtolunitrile wt

3.6 (@ JZHQ 83 (Wdﬂb’»’(%(%ﬂp&&ﬁ% 2 1) 78Ub-5hy Fand Ay -S4m, imss@

t.hwl -butyric acid nmethyl ester to obtain
J=93 1
? d@% ﬁ? (3- Cyano- benzyloxy)

phenyl-4 sul f onyl am no] - 3- et hyl - but yr. i

[002408 t Bep GRsHyrbAwsia EL M- 2t[6p6201€ ﬂr%%mPrPe%%Y Yg'k

s.ulfoﬁgglli{%I gbﬁtgég a?fX%&lt}grl e&@r% D ﬁN%bl-Q‘tqo(Zbﬂigthylg\@@m%ﬁzﬂoxy)
blphéﬁy}-ﬂ-sﬂfﬁy(amdpo];]bigy@ acvi \gasH‘pne §¢qprd511g3t0(p§ocegurpﬁ inStep %for

Exanm]ﬁ 3%2.:%16%1: &lgu()s z}mﬂiﬁ%&&, Hf/ISC;'-@é) g pgm(()r.@ (dﬁ, ji)12.zf, 83 Hz,
6 H) 1.9 (dd, 1 H) 3.5 (dd, J=9.3, 6.1 Hz, 1 H) 3.3 (s,2H) 7.2 (4, 7=9.1 Hz, 2 H) 7.3 (m, 1 H)
7.5 (m, 2 H) 7.7 (d, J=9.1 Hz, 2 H) 7.8 (d, J=1.8 Hz, 4 H) 8.0 (d, J=9.3 Hz, 1 H) 12.6 (s, 1 H).

[00241] Example 3.48

0 |
B nVaVabe

NH
D-2-[4'-(2-Iodo-benzyloxy)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid

[00242] The title compound, D-2-[4'-(2-Iodo-benzyloxy)-biphenyl-4-sulfonylamino]-3-

methyl-butyric acid, was prepared according to procedures similar to that of Example 3.42.

[00243] Step 6A: Alkylation of 1-Chloromethyl-2-iodo-benzene with D-2-(4'-Hydroxy-
biphenyl-4-sulfonylamino)-3-methyl-butyric acid methyl ester was carried out according to
procedures in Step 6A for Example 3.42 to give D-2-[4'-(2-Iodo-benzyloxy)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid methyl ester in 55% yield. 1H NMR (400 MHz,



J=9.3 Hz, 1 H). [00225] Step 6B: Hydrolysis of
D 2-[4' - (3-Cyano- benzyl oxy) - bi phenyl - 4- sul f onyl ammo] - 3
WO 2008boabe but yri c acid nmethyl ester to PCT/US2004/037169
D-2-[4' - (3-Cyano- benzyl oxy)9bi phenyl -
sul f onyl am no] - 3- net hyl -butyric acid was done
according to procedures in Step 6B for Exanple 3.42.
DMY)-€)ail 5 pBrhds.8 (dB JNVR3( 60CHMAAT) IDMBO-108) 3.8 (9 PrH®. S(ddple:9.5, 7.2

Hz, HE 1 gimy S 735 g0, 3 lﬁéﬂ 50 g 4D 5.5 24 9 Gy 1.

HzIH)8.3=(8J8=9H2Hz 2HY) 7.8 (m 6 H) 8.0 (s, 1 H). [00226]
nple 3.44

wefyish B b B oy PR s WP AP e e Ersaifel >

methPi- But&ﬁct d maﬁlilldestef wag losriad Gﬁl-ajccdtﬂlﬁg tmwédukusmhst@y %A%r
aci d Was repar ed accordin

Exarige A Ge RSt S  a 1 SBAR KMo P SRMpr-oBS mEh O0SB81 2.1
6.8 fﬁt emié%x (anKM|3&rIQd@FJ=€9‘3 % 1@1& Qret b H)3ahih alsang, Wiy s

drox
(m, 1K)

o i R B B - D T (st RBOHYIC 6 18k 1 D)
g_o(gqgggqg P by, accord| ng to procedures in Step 6A for
Exan'p e 3.42 to give
3-Met hyl - 2-[4' - (napht hal en- 1 -yl net hoxy) - bi phenyl -
WOZ@EwlaMPno] butyric acid methyl ester in 34%
y| eld. IH NI\/R (400 MHz, CHLOROFORM D) d ppm 0.9 (dd,
: 20(m1H)34(s 3 H 3.8

(0753 . 1(,/101Hz 1H) 5.6
HO)(LS,,I{IHZ -+ 7. d\—KL:‘)z 7.5 (dd, /=8.2, 6.9
',1H)76(m4SH) /66Hz 1H) 7.7 (d,
1=8.6 Hz, 2H)79(m4H)81(dd/8,14Hz|

D- 2-@ g]ﬁ&@%tﬁ%}z?ls% e@l-gﬁza)g%]l? aln)'(girsll-‘ §1_11‘P1{n lalﬂmob—?-xgeth%l-but?frlc acid

100249}, Fhesiifle éPIﬁPW@}] DBy (Banzebiagolfeyimethosgt-biphesyb4car ri ed

ol ASESSIE P ) R 5 B e
of Exgmplsrd43. 8 (dd,

[00247] Step 6A: Alkylation of 2-Bromomethyl-benzothiazole with D-2-(4'-Hydroxy-
biphenyl-4-sulfonylamino)-3-methy1-butyric acid methyl ester was carried out according to
procedures in Step 6A for Example 3.42 to give D-2-[4'-(Benzothiazol-2-ylmethoxy)-
biphenyl-4-sulfonylamino]-3-methyl-butyric acid methyl ester in 20% yield. 1H NMR (400
MHz, DMSO-D6) & ppm 0.8 (dd, /=15.0, 6.7 Hz, 6 H) 1.9 (m, 1 H) 3.6 (dd, /=9.5, 7.2 Hz, 1
H)5.7(s,2H) 7.2 (m, /=8.8 Hz,2 H) 7.5 (m, 1 H) 7.6 (m, 1 H) 7.7 (m, 4 H) 7.8 (m, 2 H) 8.0
(d, /=73 Hz, 1 H) 8.1 (d, /=7.8 Hz, 1 H) 8.3 (d, J=9.6 Hz, 1 H).

[00248] Step 6B: Hydrolysis of D-2-[4"-(Benzothiazol-2-ylmethoxy)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid methyl ester was carried out according to procedures in
Step 6B for Example 3.42 in quantitative yield. 1H NMR (400 MHz, DMSO-D6) 8 ppm 0.8
(dd, J=12.4, 6.8 Hz, 6 H) 1.9 (m, 1 H) 3.5 (dd, J=9.3, 5.8 Hz, 1 H) 5.7 (5,2 H) 7.2 (d, ]=8.8



J=15.4, 6.8 Hz, 6 H) 2.0 (m 1H) 3.5 (s, 1H 5.6 (s, 2
H 7.2 (d, J=8.8 Hz, 2 H 7.6 (m 3 H 7.7 (m 3 H)

WO 2@506045d=2. 8 Hz54 H) 8.0 (m 3 H) 8.1 (m 1 POT/US2004/037169
Exanpl e 3. 45 80

D-2-[4' - (2- Fl uor o- benzyl oxy) - bi phenyl - 4- sul f onyl am no]
-3-nethyl -butyric acid [00230] The title conpound,
Hz, 200)2-9 @, 1(FD- 6 (arloHb@A£gToRp)HbR FAars/(d, F2s1HEahk) &/db]

B a s prepared according to
J”%?-B@E?:%F‘ig g#nﬁ &{%g}sha’z@of Exanpl e 3.42. [00231]

Step 6A: Coupling of 2-fluorobenzyl bromde with

D-2- (4' - Hydr oxy- bi phenyl -

sul fonyl am no) 3-nmethyl -butyric acid nmethyl ester to

t 2 0 heme 6B.

[002@? ]%lg fPZZf SU? g’n?i/féé%%?o %ryrréegt g?‘?welﬁ% §'7‘ra|d (e:bgscelddonrrsect hyl

ester was done according to procedures in Step 6A for

Exanpl e 3.42. Yield: 4¥sampla3a0R (400 MHz, DVBO D6) d

ppm 0.8 (dd, J=15.2, 6.8 Hz, 6 H 1.9 (dd, 1H) 3.3 (s,
3 H 3.6 (dd, J=9.3. 7.1 Hz, 1H)52(s @72(d
J:8.8Hz,2H)»73(m2H)7 (m (mlH)
7.7 (m 4 H 7.8

[ 00232] 6B: |s /\\

D-2-[4'% oro- benzy oxy)-|pﬂer%/ -sulfonyl am no]j

yric acid nethyl ester to
@- Fl uor o- benzyl oxy) - bi phenyl -

2-[4° a(zl f OE%#(S g%; Llr,éggb ém-g-gf nilemeé%/onggﬁﬁ grl-\ﬂ%ﬁlfg;gﬁeﬁmém -%—methyl-

butyr¥d ®idd: 67% | H NWVR (4OOM—IZ DVBO- D6) dppm08(dd
J=43.7, 6.8 Hz, 6 2.0 (m 1H) 2.9 (d, J=2.8 Hz,

5 2 8 8
B b8 pet Db 8‘&38’@?’%5 %845%%3*? lﬁ%@'ﬁ 5*58‘?%7@%*9
424(1§D4Hé B04(§ 219, &Dl({r{u@f %ﬁﬂro(g@ggmﬂ fBO(d 2H); BS” mgz 496. f (é\/lIJII?on
A TS Sent S TeR bl MG 1

d,

([:}Orszzn (2, 3-Di fl uor o- meampledy) - bi phenyl - 4- sul f onyl am

ino]- 3-methyl-butyric acid, was prepared according to

procedures simlar to that ofanpl e 3.42.

3-Methyl-2-[4'-(pyridin-2-ylmethoxy)-biphenyl-4-sulfonylamino]-butyric acid.

'H NMR (400 MHz, DMSO): & 0.800(d, 3H), 0.803(d, 3H), 1.94(m, 1H), 3.51(bs, 1H),
5.25(s, 2H), 7.15(d, 2H), 7.36(m, 1H), 7.54(d, 2H), 7.71(d, 2H), 7.83(m, 3H), 8.59(d, 2H);
ES' m/z 441.2 (M+H); HRMS (C23H24N205S): caled; 440.14004 ; found; 440.14037
(M+H).



[ 00235] Step 6A: Coupling of 2,3-difluorobenzyl
brom de with D 2-(4'-Hydroxy~bi phenyl -

W@ adosoenss@ni no) - 3-met hyl -butyric acid net hyl eBCEUS1004/037169
obtain D-2-[4'-(2,3-DifluoBbbenzyl oxy) -
bi phenyl - 4- sul f onyl am no] - 3- net hyl -butyric acid net hyl
ester was done according to procedures in Step 6A for
Exanpl e 3.42 but at roomtenperature for 16 hours.
Yield: 42% IH NVR (400 Mz, DI\/BODG) d ppm (s, 2 H
7.2(d,388Hz 2 H 7.5 (m 2 H 7.7
(m 4H) 7.8 (m 2 E’é‘ép{e?szl "3 Hz, 1 H). [00236]
Step 6B: Hydrol ysis
D-2-[4'-(2,3-Difluoro-benzyl gxybsbi phenyl - 4- sul f onyl am
ino]-3rre|-b ic agg d thyl ester to
D-2-[ 4, - @ 0- - bi phenyl - 4-

@f_or/y , ' g\\butyric aci d was done
acgording to procedures’i ep 6B for Exanple 3.42.
NYrel d: 63% |H NVR (400 MHz, DVBO-D6) d ppm 0.8 (dd,
J=12.4, 6.8 Hz, 6 H 1.9 (m 1H) 3.5 (dd, J=9.3, 6.1

3 Mdﬂ%fl ZJ[h'D(p%cﬁn-(%%lmathbﬁy)-%lpﬁeﬁﬁl—4 Mﬂ)ﬁ&lafﬂzno]%utj)icﬁcﬂ (m
2 H 7.7 (d, J=9.1 Hz, 2 7.8 (d, J=I.

gy Ng&gﬁgp Q%D?wé& 5%6.800%, '3’%1),&583(&251% 55(m 1@) 3 MQSZ%])

5. 23(923{)“@&6(&'2}% 7 45nd, 2EmEtE,-BDHNT 8O @, BENZNS WA VIDDE p(ENIE),
-4-su nyl ani no but ri c aci d£0023§ The t|t{4e7
870(@@%@03 m/z 441.1 ( +H) RMS (C23H24N2058): caled; 441.14787; found;

441, 1%%&@“; | -2-[4"-(2-methyl - 3-ni tro-ben2yl oxy) - bi phenyl
-4- squonyI am no] -butyric acid, was prepared

accord| ng to procedures simlar to that of Exanple
3.42. [00239] Step 6A: E¥xdwple
of 2- met hyl - 3-ni t r obenzyl brom de vvlth

D- 2- (4' - Hydr oxybi phe yI o)
4- sul fonyl a - B rsu cNaC| mst hyl ester to
obt Myl

-nytro- benzyl oxy) bi ph@hyl -suI fonyl am noj
-buty i C ﬁmd nmet hyl ester was dorfe cording to
procedures in Step 6A for Exanple 3.42 but at room
tenperature for 16 hours. .Product further purified by

2-[4' (( t allnldﬂégg%e&?&;ﬁ%%l%%gﬁ?-ggfon}la%l@ ?ﬁlé?hy Hlt%

1.9 (m 1H) |—2
[00250] 'H NMR (400 MHz, DMSO) §0. 802(d 3H), 0.833(d, 3H), 1.94(m, 1H), 3.54(m,

1H), 5.51(s, 2H), 6.88(d, 21), 7.24(d, 1H), 7.34(m, 1H), 7.58(d, 2H), 7.66(m, 1H), 7.78(m,
4H), 8.03(d, 1H); ES* m/z 480.1 (M+H); HRMS (C25H25N3058): caled; 480.15877; found;
480.15787 (M+H).




3.6 (m 1H) 5.3 (s, 2 H 7.2 (d, J=8. 2 H 7.5

(t, J=7.8 Hz, 1H 7.8 (m 8 H 8.3 (d, 3 Hz, 1 H).
WO 0024QJ456t ep 6B: Hydrol ysis PCT/US2004/037169

D-3-Methyl -2-[4" - (2-met hyl 83-ni tro-benzyl oxy) - bi phenyl

-4- sul fonyl am no]-butyric acid nethyl ester to

D 3-Met hyl -2-[4" - (2-met hyl - 3-ni tro-benzyl oxy) -

bi phenyl - 4- sul f onyl ar Examplbd#S¢ri c aci d was done

according to procedures in Step 6B for Exanple 3.42.

Yi el d 33% | HNWMR (400 MHz, DMSO- D6) ppm 0.8 (dd,

J=12. 6.8 Hz, 6H)19(dd 1H)3 dd, J=9.3, 6.1

,1|7653(s 2 H 7.3 (m

1H 75 (m 2 ? @ H 7.8 (d, J=I. 8
Hz, 4 A 8.0
Exarrp(]

1 H. [00241]
J-J -0 Hc
D-2-[4' - (2-1odo- benzyl oxy) - bi phenyl - 4- sul f onyl am' noj -3
-met hyl -butyric acid [00242] The title conpound
2-[4-D~Reefhbky-bery losp-tigheaylosyfpntylaptiesiyd-mathgbibutpigacidhi no] - 3

- methyl -butyric acid, was prepared according to

BSOS s O, ool o (gl

3.77(3M3Hh, X Rs, OH),-6-8oGn RE)DT. pat(mn@ﬂ), zus(m fZHmy7| Rinn bhl), 3.58(d, 1H),

769G 0Rbr o S SRBEHD B8 P o) T TR PG

calcdgﬁm@iﬁfbﬂld-472)—1I6®81D(M&myyl oxy) ~bi phenyl - 4-
sul fonyl am no] - 3-net hyl -butyric acid nethyl ester in
55% vyi el d HNI\/R(4OO MHz, DMSO-D6) d ppm 0.8 (dd,
[0025/1!:%953*1131%35 Hz5 6 H 1.9 (m 1 H 3.3 (s, 3 H 3.6
(dd, /=9.5, 7.2

Abs
O
N
A
/

2-[4'-(4-Methoxy-benzyloxy)-biphenyl-4-sulfonylamino]-3 -methyl-butyric acid.

[00252] 'H NMR (400 MHz, DMSO): § 0.805(d, 3H), 0.836(d, 3H), 1.94(m, 1H), 3.54(m,
1H), 3.76(s, 3H), 5.09(s, 2H), 6.96(d, 2H), 7.12(d, 2H), 7.40(d, 2H), 7.69(d, 2H), 7.80(s, 31D,
$.01(d, 1H); ES* m/z 468.2 (M-H); HRMS (C25H27NO6S): caled; 470.16319; found;
470.16248 (M-+H)



Hz, 1H 7.1 (m 3 H 7.5 (m 1H 7.6 (m 1 H 7.7 (m
4 H 7.8 (m 2H 7.9 (dd, /=8.0, 1.1 Hz, 1H) 8.3 (d,
W0 20586(H2¢ 1 H). [00244] Step 6B: Hydrol ysis 0PCT/US2004/037169

D-2-[4' - (2-1o0do-benzyl oxy) 8bBi pl i enyl - 4- sul f onyl am no] -

3- nethyl-butyric acid nmethyl ester was carried out
according to procedures in Step 6A for Exanple 3.42 in
quantitative yield. | HENWIEIFO MHz, DVSO D6) d ppm

0.8 (dd, J=12.1, 6.8 Hz, 6 H) 1.9 (m 1H) 3.5 (dd,

393 6.1 Hz, 1H) 5.1 ( 2 H 7.1 (d, J=8.8 Hz, 2 H)

s,
.5 (m 1H 7.6 (d J=7.6 Hz, 1H) 7UW8(d, J=8.8 Hz, 2

H)78,(s 4 H (dd, J= Hz, 1H) 8.0 (d,

J=9.3 1H. 45]

D-2-[ 4 'oﬂi‘henyl -4-sul fonyl

The title

D 2- [40\( Benzot hi azol - 2- yl net hoxy) - bi phenyl -

sul fonyl'am no] -3-nethyl-butyric acid, was prepared

according to procedures simlar to that of Exanpl e

3.42. [00247] 6A: Al kyl ati on L
2-[4'-23,8mmhem@dnzﬁew§<bmhpa:zloq @lfmnvlﬁm@o}ﬁ(methyl-butym acid.

f - Hydr oxybi phenyl - 4-sul f onyl anmi no) - 3-nei hyl -butyric
1 N Gl R b 1\@&5?2 O ( c?%m'(?%sfé&ltsfg%%(ﬂﬂ ), t3055(m, 1H),

procedures in v
3. 75 & A HE, Bﬁ)z@‘ﬁﬁbsakﬂ) 6262:ﬁlbsn@Hh6x1>ZId 2H), 7. 70(3 2H) 7.80(s, 3H),

801@5%%?#“%0 %0 yl(% Wﬁn&ﬂ%‘%‘m bwléﬁr 560 ?@76 fgg%ﬁyl

50097.283(MHH) S=15. O 6 7 H, 6 H 1.9 (m 1H) 3 6 (dd,

5 7.2 Hz, 57(s 2H)72(m/88Hz,2
wozéﬁlogwp ! %@a&éﬁd@féﬁéhﬁf% f™s b 15 e 3 (a,
/=9.6 Hz, 1 H). [00248] Step 6B: Hydrol yS|s of D -

2-[4' - (Benzot hi azol - 2- xamepkcdd) - bi phenyl -
sul fonyl am no] -3-nethyl-butyric acid nethyl ester was
HO C@rl ed out according to procedures in

H

3-Methyl-2-(4'-vinyl-biphenyl-4 -sulfonylamlno)—butyrlc acid tert-butyl ester

[00254] Step 7A: 4-Vinylphenylboronic acid (1.89 g, 12.7 mmol, 1 equiv.) and 2-(4-Bromo-
benzenesulfonylamino)-3-methyl-butyric acid tert-butyl ester (5 g, 12.7 mmol, 1 equiv.) were
dissolved in ethylene glycol dimethyl ether (180 mL) and added with Pd(Phs)4 (736.0 mg,
0.64 mmol) and stirred at room temperature for 20 min. Then to the reaction mixture was
introduced an aqueous solution of K,COs (3.52 g, 25.5 mmol, 2 equiv.) and heat to reflux
overnight. After cool to room temperature, solvent was evaporated and the residue
partitioned between EtOAC and H,O. Organic layer washed with brine, dried over MgSO,,
and purified by column chromatography (Silica gel, 10% EtOAc / Hexane) to yield 808 mg
of G9058-169 in 15.2% yield.



Step 6B for Exanple 3.42 in quantitative yield. IHNW

(400 MHz, DVsO D6) d ppm 0.8 (dd, JML2.4,6.8 Hz, 6 H)
wa:2®s50m45d H) 3.5 (dd, J=9.3, 5.8 Hz, 1H) 5.7 PcT/U206H/037169

7.2 (d, J=8.8Hz, 2 H) 7.5 @m 1H 7.6 (m 1 H 7.7 (d,

J=8.8 Hz, 2 H 7.8 (d, J=2.3 Hz, 4 H 8.0 (dd, J=9.1

4.5 Hz, 2 H 8.1 (d, J=8.6 Hz5 1 H). 97% [00249]

[0025§}< aH}NMﬁ ﬁ)o&@Hé BIOROFERM-B) §8pmiN.8a(d, =682 Ha, BH) Meb &,
sSe on ch

J=6. 8211[243 Ho 313 (BORDdr. <Bb?.f93'§??<ﬁj Fogshss R s e
Hz, 1 %%'I\slqéféulsé eyl HWS ngg & J=re3hy2, uky 6.7¢ (rﬁ,ci H) 73151(1NMRH)
gﬁ 8(d 3H) 0.845(d, 3H),
7.61 @, Sz, LH) 7 (471(=§§4 Hag -4, 24(s, 4H), 5.04(s, 2H),
6.91(m 3H), 7.10(d, 2H), 7.68(d, 2H); ES+ mz 496.0

[00z516g/'sifblosgiggl\z@el\%F ﬁ?dﬁaaﬁhenﬂﬁ _afonSRfide)tidyric donlitart:butyl

ester 0Nmagh 0472 zmeczl, L % PPHY- P ARGy (hJé’P%x I&%Z Bk ORI s Tt
butyl og@‘g;?lgﬁl feﬁéﬁ%gdb%ra%:dld mel TDM b0 1@}\@@)&07&% (1.5mL)

were BlapSl(ig 2 ngipfpyae teby @delgl}ig 2 Bgorgg—(lnée raly(léﬁf Bé ! o|i|) I
equlvz R}ﬁ_(iézgyc'l_é%yl (%&1%@ arr 116@5 mB; @ grng‘:?; eqiY.) gf?e 141;2?63 The

cal'cd; 440.1 004 ; found,
mixtdé Gad theB Frafiivhed)in ﬁxcamz)d\e r@c’@z atH 85&{’ C for 30 min. The mixture was

partltwngl\ﬁ{)ﬁ%rfengl%}{)éc al(@i{fé ,IdoérganfL 3@%{&; %grbgéﬁg%vg d'e‘%%s?&ue pefified

by co%rﬁ@&{r&nat&kﬂ)tphquﬁ%geﬂi Z(B/HEEDAIQ/ Slskane) to-fford 30 Dishef 2-[4H-(2-
Benz5fu23 > -vingl)- & L3t 710d,.
ot g)@l(Qrﬁrl gwlj bl?h% sul Iamén { thpl*zgutync acid tert T'ester.

(G9058-171) in 25% yield.

(00257] 'H NMR (400 MHz, CHLOROFORM-D) & ppm 0.80 (d, J=6.82 Hz, 3 H) 0.96 (d,

J=6.82 Hz, 3 H) 1.14 (s, 9 H) 2.01 (m, 1 H) 3.60 (dd, J=9.98, 4.42 Hz, 1 H) 5.07 (d, /=9.85

Hz, 1 H) 6.66 (s, 1 H) 7.01 (d, J=15.92 Hz, 1 H) 7.14 (m, 1 H) 7.25 (m, 2 H) 7.42 (d, J=8.08
Hz, 1 H) 7.52 (m, 5 H) 7.64 (d, J=8.59 Hz, 2 H) 7.84 (d, J=8.59 Hz, 2 H).

[00258] Step 7C; 2—[4'-(2—Benzoﬁ1ran—2-y1—vinyl)-biphenyl—4-su1fony1amino]-3 -methyl-
butyric acid tert-butyl ester (80 mg) in dichloroethane (4.5 mL) was added with to TFA (1.5
mL) and stirred at room temperature. The reaction was complete after 3 hrs as determined by
TLC. After removing solvent, the crude residue was then purified by column
chromatography (5-10% MeOH/CH,Cl,) to give 22 mg of 2-[4'-(2-Benzofuran-2-yl-vinyl)-
biphenyl-4-sulfonylamino]-3-methyl-butyric acid G9058-172 in 30.7% yield.

[00259] 1H NMR (400 MHz, DMSO-D6) & ppm 0.79 (d, J=6.82 Hz, 3 H) 0.86 (d, /=6.82
Hz, 3 H) 1.23 (s, 2 H) 2.02 (m, 1 H) 3.18 (m, 1 H) 7.01 (s, 1 H) 7.25 (t, J=7.07 Hz, 1 H) 7.33
(m, 1 H) 7.38 (d, J=14.65 Hz, 1 H) 7.59 (d, J=8.08 Hz, 1 H) 7.64 (d, /=8.08 Hz, 1 H) 7.79 (4,
J=6.57 Hz, 4 H) 7.83 (d, J=8.59 Hz, 2 H) 7.90 (m, 2 H).

[00260] Example 3.58 was made based on Scheme &.



8.70(bs, IH); ES+ nfz441.1 (M+H); HRMS (C23H24N2CBS):
cal cd; 441.14787; found; 441.14617 (MtH). Exanple 3.53
Wwa@2¢08/06(43¢+ Benzoi m dazol - 2-yl met hoxy) - bi pl i enyPeHuS204/a37169
nyl am no] -3-nethyl-butyri@&sacid. [00250] 1HNWVR (400
MHz, DMSO): d 0.802(d, 3H), 0.833(d, 3H), 1.94(m IH)),
3.54(m IH), 5 51(s, 2H), 6.88(d, 2H), 7.24(d, IH5
7.34(m |H), 7.58(d, XfpmplkB38m IH), 7.78(m 4H),
8.03(d, IH); ES+ mz 480.1 (M+H); HRVMS ( C25H25N3(CBS) :
coe_lll {:d7 480. 158715 foound; 480. 15787 (M+H). Exanpl e 3. 54
N=
2-[4" - (3- Met hoxyy" i phe sul f onyl am no] -
3- et hyl - buteryT i NIV DI\/SO)' )é !
0.804(d, 3H), 08357(d, 3H), 1.95(m IH, 3.54(m IH,
3.77(s, 3H), 5.15(s, 2H), 6.89(m 2H), 7.04(m 2H),
K- %@([m &kﬁlyn%qa%m-slyﬂ)ethy?] B3 (-biphbikfl-4-51} Gdlorlyl)-P-yaline
| H) Ol(d I'H); "ES+ mz 470.1 (MtH); HRVS

[0026§1M§|1;5p &%%rﬂno 4 fgny 631]1'1%) 3-melﬁﬂﬁi—’bu%g aa'lgjtg;t)’-butyl ester
(10.62 gm t ﬁaﬁmg/ateq@xy, 43@[14;51,5inéuam@uhplhl’ih%duﬁ(-abmofawﬁﬁ’mn@](s 97
g, 27& n@m @1‘%8%(%519%%%%? a[l %}l})n(]h]_& g!\l f(‘cphl\g Yyﬁrel@zgleq\@%)[hylene
glycol tﬂ)met@rl gtﬁéﬁﬁl@xlﬁm ) undlePRY aﬁmo re Hd6fred at2bhm tehnfde24tare for 30
éﬁ 7.69(d, 7 @g d8
min. mhyn Kges (1572 268 omqlpd T‘q;uw mw@o( 5‘@7’1@6@5‘5" “8%‘11 ‘gfgh
reactish hin@rldd nfR Widiwnd iR ifd A ac b v i&e 3s &lerdrihs]by TLC.

Solvent was removed by rotovap and the residue partitioned between dichloromethane and

/|

brine. Organic layered dried over MgSOs, solvent removed, crude purified by column
chromatography (silica gel, 30% EtOAc / n-Hexane) to give 7.1 g of 2-(4'-Hydroxy-biphenyl-
4-sulfonylamino)-3-methyl-butyric acid tert-butyl ester in 65 % yield.

[00262] 1H NMR (400 MHz, CHLOROFORM-D) Sppm 0.79 (d, J=6.82 Hz, 3 H) 0.95 (d,
J=6.57 Hz, 3 H) 1.13 (s, 9 H) 1.51 (s, 1 H) 1.99 (m, 1 H) 3.59 (dd, J=10.11, 4.55 Hz, 1 H)
5.06 (d, J=9.85 Hz, 1 H) 6.86 (d, /=8.84 Hz, 2 H) 7.38 (d, /=8.84 Hz, 2 H) 7.55 (d, J=8.59
Hz, 2 H) 7.79 (d, J=8.59 Hz, 2 H).

[00263] Step 8B: 2-(4'-Hydroxy-biphenyl-4-sulfonylamino)-3-methyl-butyric acid tert-butyl
ester (330 mg, 0.81 mmol) was dissolved in 20 mL of dry methylene chloride and cool to 0
°C. NaH (83 mg, 60% in oil, 2.0 mmol, 2.5 equiv.) was added under N2 and the mixture was
stirred for 15 min. Triflic anhydride (251 mg, 0.89 mmol, 1.1 equiv.) was injected and the
mixture was warm to room temperature for 1 h. TLC indicated the reaction was complete.
The reaction mixture was diluted with methylene chloride and neutralized with 1N HCL
Mixture was washed with water, brine, and dried over MgSO4. Regular column

chromatography (40% EtOAc/hexane) to afford 3 14 mg of desired product in 72% yield.

[00264] 1H NMR (400 MHz, CHLOROFORM-D) &-ppm 0.87 (d, /=6.82 Hz, 3 H) 1.03 (4,
J=6.82 Hz, 3 H) 1.21 (s, 9 H) 2.01-2.20 (m, 1 H) 3.68 (dd, J=9.85, 4.55 Hz, 1 H) 5.18 (d,



OA

2-[4' - (3, 5-D net hoxy-benzyl oxy) - bi phenyl - 4-sul f onyl am
wmoejosBewss hyl -but3 i ¢ acid. 1HNVR OOVHz, DMSQrCT/US2004/037169

0.804(d, 3H), 0.835(d, 3H)861.95(m IH), 3.55(m IH),

3.75(s, 6H), 5.11(s, 2H), 6.45(bs, IH), 6.62(bs, 2H),

7.12(d, 2H), 7.70(d, 2H), 7.80(s, 3H)5 8.01(d, IH);
J=10ES-Hzyl H)498 (& JERISHHY Iz, }RNB@ CRGHZSNRY Y2 Hzak dh);7.93 (d, J=8.59
2 %ﬁg 17375; found; 500.17223 (MtH). [00253] Exanpl e

7 was made based on Schene 7. Exanple 3.57 HO O O

3- Met hyl - 2- (4" -vi nyl - bi phenyl - 4-sul f onyl am no) - butyric

[0026a]i Stert &(E tThi agagtionstybeywag ﬁi@ﬁ@ﬂyh t@ﬂetp (3PAmg, 0.56 mmol) from Step

&B, lélihlum\r)c.}/lgoaﬁ @Méx%,@%@ln%naci ﬂz) esu glgh %&MD OA))land

f onobe
PACIZPhREN,N(Y9.6 bigt §.02&mawl,$%) andlerhmtngn @élbwed (8] tlg: adtiRion of DMF (5

=) Rt ekt 18 ne) St aa s AR Fah g me s

mmof, 18@q.0 weB, injoctedt Thealby waniiradiatadrie thi@bwavaorndtenmarat@ i@ 10
f 20 min.. Then to the reacti L Xt yr.e was .
min | SHri RS R AAEOE Sof e Tl gy TG He s gartisgned
betwBdthyl Zee@Ednd. watdtNOrghfia bhdse colREled ¥ndréghnar gzbfk-uﬁﬁdedolumn
cool to roomtenperat urg sol vent was evapor

ed
chro HgErARlY, fpgee g 4% el d77ag nawaym%@ r&%gm c
buty1k<ﬁmeﬂhym§i]@cﬂyﬂy1}th 118 Eﬁb%yl—ﬂ-&l)ﬁdfoﬁyl?ﬂ) ~MUSE in 8N, y1eld 1H

romat O Silica gel, 10%

puri f ngco um c raph %
NMIOAMIS, QB AROFARMyPA T80 80 (a6 8D 065085660 i 388, @84 (5, 9

50 04 8, -4 008 bRl 75 458 (g THOSHE Y PR e i)
4.93 B, W9.85 B9 1(H)7.20-H52 Gu, 50 Tah-7 32 0ng5H) A A55d =8 8% By 2 H) 7.70
d, 2% 8Bl Gy =10- 11

[00266] Step 8D: tert-butyl N-[(4’-{[tert-butyl(dimethyl)silylJethynyl}-1,1’-biphenyl-4-
yl)sulfonyl]-D-valinate (600 mg, 1.14 mmol) was dissolved in THF (8 mL) and added with
TBAF (1.7mL, 1M, 1.7 mmol, 1.5 eq). The solution was stirred at room temperature for half
hour and the reaction was complete. Solvent removed and the residue was purified with
column chromatography (silica gel, 20% EtOAc/hexane). 469 mg of product tert-butyl N-
[(4’-ethyny-1,1’-biphenyl-4-yl)sulfonyl]-D-valinate was isolated in quantitative yield. 1H
NMR (400 MHz, CHLOROFORM-D) & ppm 0.86 (d, /=6.82 Hz, 2 H) 1.02 (d, /=6.82 Hz, 2
H) 1.20 (s, 9 H) 1.88-2.29 (m, 1 H) 3.17 (s, 1 H) 3.67 (dd, /=9.85, 4.55 Hz, 1 H) 5.14 (d,
J=10.11 Hz, 1 H) 7.52 (d, /=8.59 Hz, 2 H) 7.56-7.62 (m, 2 H) 7.67 (d, /~8.84 Hz, 2 H) 7.91
(d, /=8.59 Hz, 2 H).

[00267] Step 8E tert-butyl N-[(4’-ethyny-1,1’-biphenyl-4-yl)sulfonyl]-D-valinate (117 mg,
0.28 mmol), 2-chloro-3-methylisoquinoline (60 mg, 0.34 mmol, 1.2 eq), Cul (5.3 mg, 0.028
mmol, 10%), and PdCI12(PPh3)2 (9.8 mg, 0.014 mmol, 5%) were placed in a reaction tube
under N; and added with DMF (4 mL) and 10 eq. of diethyl amine. The mixture was
irradiated at 125 °C for 10 min. Reaction was complete as determined by LCMS. Dilute the



Hz, 1H) 5.25 (d, /=10.86 Hz, 1 H 5.75 (d, /=16.93 Hz,
1H 6.70(m 1 H 7.45 (m 4 H 7.61 (d, /=8.84 Hz, 2
woR00E08R5¢ d, /=8.84 Hz, 2 H). [00256] Step 7B:PCT/US2004/037169
3- Met hyl - 2- (4' -vi nyl - bi phesyl - 4- sul f onyl am no) - butyric
acid tert-butyl ester (300 ng, 0.72 nmmol, 1.2 equiv.),

Pd2(dba)3 (1l ng, O 012 nmol, 0.02 equiv. )
mixtyei withiOWcshd spshe intittn wagte B aifdes drioh oncattieer{ ddednayer MgS@s

Columﬁoc!hron%\‘%o%?ag%? E%HCa Lﬁ?gg?ﬁ%B%@ﬂ agxe ‘10 Pfogéd,?\;g@d}lgﬁp (?
produng tertShutylhdy {4’ I(Mﬂhﬂ)somﬁblﬂﬂcﬂ)ﬂﬂ@hﬁbhlll Tapiiely1- 414Sfi}ﬁlﬁfonyl)-

SR AT AT D

6 H) 180Q§9f£gr1 ﬁﬂ(nmm{) 2T8ve(s 8 Bif yS(ﬁ(dwaﬁm@! t7 33 %eﬂH@QWﬁ‘?—? 45

He, TS TS 1 1 o i) 27 G B98 Bend TS0 L8 ol )

8.00 Z0Ie-£5606/ 1 Hiex 80\&) A Pe@kIE, QM) 5300 Hgl 2-[4"-(2-
g(gnzof uran %be @ nyl ) - bi ph}gnyl ul f onyl ami noj - 3- met
r| c acid tert- butyl ester (69058 171) in 25%

g S S I N B T S O o R Y
yl}sx@foﬁﬁ) -Odyalihail i&%ngm 0831111@)1) Q/ﬁ@é?ss(o%d hibs ﬁi %etﬁaﬂ& antt }_ﬁdﬂed

with (Sat@jytlc( eg)noupt-gf IQ%C 3 mgH O"/@ weight(ag Caﬂpq)n Q 0Q§ nqmol) /'_EII_Q5 92
hyd13}%natﬂah|)waz c%e({ lﬁt 1ﬂ-a bgrr Zha%é b%me u%dég)l—% SSS @Si)gRﬁé ﬁg grg
telnn(l@)ted gﬂg’g 531gu115|21nd QCMS 1n1i1g@g1513? regtop WaS complete. The mixture was
filterdd t%iu‘bugl( éel %E gﬁﬁédﬁ'&%a&d% t&}:[ h&}{rgé BI%FE({? ?441 7? (fllg)arl]l§4 a"fll}/]e

ut yric aci tert-
yleld(ﬂéild:mgbﬂﬁé‘fmar(éoqw}ﬁ DMSOARS) SQﬂJdEOiWNDDB (9 6'|FBA 151.(s 29 Hb.) .85-

206 B0 A 673 B s S0 GPBE AN e B b 508 Lot e 1 10
7.47 (e gz, szq4r{1)v7am (t, S=has ﬁrzyplg) 1i 8%;7('32 m CHgggn tpg (mlf zt/ 13517 97
d, J%é“?ﬁgz i% 8%6E(gnal%&bg%§§zgﬁar an- 20 yl-vinyi)- )

bi phenyl - 4- sul f onyl am no] - 3-net hyl -butyric acid
[00269P (X5 817 2teitbuB O NAYe i2eMdnethylisoquinolin-3-yl)ethyl]-1,1’-biphenyl-4-

yl}sulfonyl-D-valinate (46 mg, 0.08 mmol) was dissolved in 5 mL of dry methylene chloride
followed by the addition of 2.5 mL of TFA. The mixture was stirred at room temperature for
3 hrs and TLC indicated the reaction was complete. Solvent was removed by vrotavap and the
product dried in vacuum oven overnight. 44 mg of product N-({4’-[2-(4-methylisoquinolin-3-

yDethyl]-1,1°-biphenyl-4-yl1} sulfonyl-D-valine was obtained in 95%% yield.

[00270] 1H NMR (400 MHz, MeOD) & ppm 0.83 (d, J=6.82 Hz, 3 H) 0.88 (d, J=6.82 Hz, 3
H) 1.80-2.13 (m, 1 H) 2.57 (s, 3 H) 3.15 (¢, J=7.83 Hz, 2 H) 3.45-3.55 (m, 2 H) 3.60 (d,
J=5.56 Hz, 1 H) 7.25 (d, J=8.08 Hz, 2 H) 7.53 (d, /=8.08 Hz, 2 H) 7.65 (d, J=8.34 Hz, 2 H)
7.81 (d, /=8.59 Hz, 3 H) 7.98 (t, J=7.58 Hz, 1 H) 8.02-8.09 (m, 1 HI) 8.13 (d, J=8.08 Hz, 1 H)
8.83 (s, 1 H).

[00271] Example 3.59 was made based on Scheme 9.



[00259] IH NWMR (400 MHz, DVsSO-D6) d ppm 0.79 (d,
/=6.82 Hz, 3 H 0.86 (d, /=6.82 Hz, 3 H 1.23 (s, 2 H)
w@202/060p6 1H) 3.18 (m 1H) 7.01 (s, 1 H) 7.25 PCT/US2004/037169
/=7.07 Hz, 1H) 7.33 (m 1HB87.38 (d, /=14.65 Hz, 1H)
7.59 (d, /=8.08 Hz 1 H 7.64 (d, /=8.08 Hz, 1 H 7.79
(d, /=6.57 Hz54 H) 7.83 (d, /=8.59 Hz, 2 H 7.90 (m 2
H). [00260] Exanpl e 3Ezx8mpks3.5fhde based on Schene
8. Exanple 3.58 HO O
o N ({4 -[2-4-methylisoquinolin-3-yl)ethyl]-I,I"-bipheny
- sul ny(b) D-val ine [00261] Step
@ é—mhenexsul fonyl am no) - 3- net hyl - butyric
bt v (10.65 g, 27.1 mmol, 1 equiv.),
4-(4, 4,5, 5-Tet tki);ﬂl -1, 3, 2-di oxabor ol an- 2-yl ) phenol
(5.97 g, 27.1 mol, 1 equiv), Pd(PPb™ (1.57 g, 1.4
(rjn’ml ; hOI 05 ﬁqui \(/2) O'vvere di ssol ved in ethylene glycol
i met hyl et her 10 nm) und N at npsphere . and.sti.rred
D- 2-K{-(Aestvirmiepeethy hbépheay-43 ﬂ‘lﬁflﬂa *‘%2@@@“’(‘“#@ "bc,“i
54.3 mol, 2 equiv.) in H20O (70 nL) was introduced to
[00272h %tdb@@@tG&Hblﬁé@(ﬂidﬁiﬁloﬁf&dlyhﬁ&hyltmmrm dctik (183 engyiOgiTtmmol, 1

R t
st I
0.77 191%1/\@ &), gmﬁaﬁ&r LERLN mmgao 030minide 0.0 g Mi dinlethyay ethane (10

dri éd over S vent renoved, crude i fied bﬁg
mL) ang st @ﬁ@mygﬁwgﬁa%%iﬁr & min. Botagaipin cathopgie Qﬁz ipg, 1.53 thmol, 2
eq) inrh'llﬁ% ?Q@Qe K2s Qid}!@to%h@-regctﬁfl ezt ankeHtOx ¥-88i °oheny hrs. The

ony am no) - 3-nmet hyl -butyric acid tert- bﬂ(}’
reactlgls tse'hen ]e151) 19gny ;e@,pgratl{r@gglglzl}ltefl pzynhmﬁbyé g%atws ed with brine,

dned%@?ﬁ%% glll %@s@rp%&i t{)ern/eS’s6 R%%d@ls pﬁnﬁ%d Ola%sﬁ d,
chlonhéxoﬁa;ﬁ@ o@ddxca kel riuting with 459"/&60@ r@t}g@e d:hlopdg wgtg Z%Eth
o obt?}%% (rgg o? B—g-gﬂ“ﬁgg&% glph%?? gglf&grlarﬂmg%_g 4ne‘fl¥yl-b3tyﬂ): acid

tert- bh@z@%&] Y&tlem% 1H NMR (400 MHz, DMSO-D6) & ppm 0. 9 (dd J 8.1,7.1 Hz,
6 H) ;é %&}5”1?9; kﬁ[ﬁ‘&n}’ 6 s WYY 2T Ds & PR ML P YE (@,

7=8.3 Hz, 2 H) 7.8 (d, J=2.0 Hz, 4 H).

[00273] Step 9B: To acetic anhydride (71 uL, 0.75 mmol, 1.05 eq..) in CH,Cl, (5 mL) was
added with pyridine (70 uL, 0.86 mmol, 1.2 eq.) under argon and stirred for 5 min, then D-2-
(4'-Aminomethyl-biphenyl-4-sulfonylamino)-3-methyl-butyric acid tert-butyl ester (300 mg,
0.72 mmol, 1 eq.) was added and stirred for 16 hours. After work-up and flash column
chromatography, D-2-[4'-(Acetylamino-methyl)-biphenyl-4-sulfonylamino]-3 -methyl-butyric
acid tert-butyl ester was obtained. Yield: 32%. 1H NMR (400 MHz, DMSO-D6) S ppm 0.8
(dd, 1=9.1, 6.8 Hz, 6 H) 0.9 (t, ]=7.3 Hz, 3 H) 1.2 (s, 9 H) 1.3 (m, 2 H) 1.5 (m,2H) 1.9 (m, 1
H) 2.5 (m, 2 H) 3.4 (dd, J=9.6, 6.3 Hz, 1 H) 7.0 (dd, 4 H) 7.1 (m, 2 H) 7.5 (d, J=8.8 Hz, 2 H)
7.7 (d, J=9.6 Hz, 1 H) 8.6 (s, 1 H).

[00274] Step 9C: To a solution of D-2-[4'-(Acetylamino-methy1)-biphenyl-4-sulfonylamino]-
3-methyl-butyric acid tert-butyl ester (300 mg, 0.65 mmol) in 6 mL of dichloroethane was



ester (330 ng, 0.81 mmol) was dissolved in 20 nlL of
dry nethyl ene chloride and cool to 0 OC. NaH (83 ny,
WwW®@ossioan4e6 |, 2.0 mmol, 2.5 equiv.) was added updBUSIB4/037169
and the m xture was stirred@¥for 15 mn. Triflic
anhydride (251 ng, 0.89 mmol, 1.1 equiv.) was injected
andthen1murevmsvmrmtoroomtemmrMUrefor1 h.
addedrd G af diii et @deticreid dhe tdagtpnmistusoiyp stirred atpem feReppEge for

) sidue drie
4 hrs ﬁ)é%{efugeopvé\rlgag com]?lgtte %gﬂ%ﬁlhne ;rl:ﬁirf,g %@Hﬁ V\rlaglghgeg a\%@ ?eh due dried
over Watheh ovd to pbtained 5 mgofeﬁ -2e¢eA cityB@xino-Redsl)-dirbewildm

sltogPPaL B T ikbod pro oo [ GoSe H REsPYADs TR

ppm@lsl @R@@Wﬁﬁ)ﬂ@lé msO(s837Hwo (h=BHB 2.6, /39.5))5.4HAI Q4.3

At s e s B ] Ao

7.64 (dd, /=13.52, 8.72 H,
1) B Ags PPl g  BOH) 1 [80265] Step 8C. The

reaction tube was filled with t fIa e (300 ng, 0.56
[002 g\ JixpmplediiUgind 5- %Bvef?mf“i?ﬁ‘ft?ﬁqd?ﬂﬂ FIB% 24 ny, 0.56

mmol, leqg.), Cul (11 ng, 0.05 rnnol, 10%, and

PdCI2(PPh3)2 (19. 6 ny, E<hnt}i83.600! , 596 under nitrogen
follomed by the addition of DMF (5 nl).

tyldlnethylacetylene (235 ng, 1.68 mmol, 3 eq.)
qne (409 ng, 5.6 nmol, 10 eq.) were
hed herwas irradiated in mcrowave reactor

HOJLEJ?g y P- Starting materials were consuned

as.det erm ned by M xture was partitioned between

et hyl acetate and er. Organi c phase coll ected and
D-S-M%ﬂi{s»ll-éf 4Mlslfelﬁym@rlﬁmyﬁmtuﬂmpm@mmm@mna)mgynie 2@%D
[002'&8 [%tgp 1(}?5? LA;%?%%%; % %?o%gphgny%jclélgg amc? {1 5g, 7%u1%u¥1LI leq.), EDC
.67, riEb htha1s3 éq/), bmmy(mls Jg, 7.0 mbdipheqy hndﬁlp};ehylsminfe Qmwls]sm

-val inate in 92% yi el | H NNR 400 MHz 935
8.4 mmghh2ra0dn [mLet wesesﬁ(ra updeg nigoeq AL rooonmem@e%&ﬂf;o
hrs. %ﬁ@ag&oﬁgw6&uﬁ R I%t?ryﬁglhza%oﬁ!)} -Q&nbﬁhenﬂ)@-pﬂen?l&c&tzﬁﬁlde
was ¢bt@in®5n 9% i 5174 2717 NMR((490 PZIH-ZI) DMS@SD}_%) &Py ?n(G (9 34D 70
m, 18573 684 1P 88, 38y 7.6 (dd /%.79.1 Hz, 2 H) 102 5, 1 B).

[00277] Step 10B: A mixture of 2-(4-Bromophenyl)-N-phenyl-acetamide (107 mg, 0.37
mmol, 1.1 eq.), D-3-Methyl-2-(4-tributylstannanyl-benzenesulfonylamino)-butyric acid tert-
butyl ester (202 mg, 0.34 mmol, 1 eq.), and Pd(PPhs)4 (38.5 mg, 0.033 mmol, 0.1 eq.)in5
mL of toluene was heated to reflux under nitrogen. Reaction was complete after 5 Thrs.
Regular work-up and column purification, D-3 -Methyl-2-(4'-phenylcarbamoylmethyl-
biphenyl-4-sulfonylamino)-butyric acid tert-butyl ester was obtained in 34% yield (60 mg).
1H NMR (400 MHz, DMSO-D6) & ppm 0.9 (dd, /=8.3, 6.8 Hz, 6 H) 1.1 (s, 9H) 1.9 (m, 1 H)
3.5 (dd, J=9.6, 6.3 Hz, 1 H) 3.7 (s, 2 H) 7.0 (t, /=7.3 Hz,  H) 7.3 (m, 2 H) 7.5 (d, /=8.3 Hz, 2
H) 7.6 (dd, J=8.6, 1.0 Hz, 2 H) 7.7 (d, /=8.3 Hz, 2 H) 7.8 (d, /2.5 Hz, 4 H) 8.1 (d, /=9.6 Hz,
1 H) 10.2 (s, 1 H).



(d, /=8.84 Hz, 2 H). [00266] Step 8D: tert-butyl
N[(4"-{[tert-butyl (dinethyl)silyl]ethynyl}-I,I"-Dbiphe
Wm005460456 ) sul fonyl ] - D-val i nate (600 ng, 1.14 PODUY2008637169
di ssolved in THF (8 nL) andoadded with TBAF (1.7 ni,
IM 1.7 mmol, 1.5 eq). The solution was stirred at
roomtenperature for half hour and the reacti on was
[0027 nfte i ¢C: Reolovelnif t-betyrbastd OﬁEdS-Mh@y]Fbéﬁi'-dhmlyMa}nqylhﬂdtbﬂ-

o R RIS STBE SN0, By

dichlpl(odtham iyl Alfted Sveypirgtioaroy belﬂeny,ID-SMéthms@J—M' D-valinate

phen g&i i S 0| at %Bblghegg% égflle%lleno c:_él wa%@_ﬂﬁn%ﬂb gquelé,titative
yield/ HﬁN&i’R HKJO MHﬂMéOIZ)C_Bgﬁ%% 08 (h@ 1427803 53128 6(!-?12 b, 131336 (q,

H)
15 480 1 BT Hhy B Y 1 (r 0 ey 408 68, 7 1.1
Hz, 22H)'”bégd 643 4 thy, 1 BP7 B4ad a5, k%ﬁz@%lz(d /=8.59 Hz, 2
0267] Step S8E tért-butyl -ethyny-1,1
-b| phenyl 4-yl)sul fon D-valinate (117 ny, O 28
mmol ), 2-chl oro- 3- net héﬁ‘%ﬁ)‘aéﬁhol ine (60 ng, 0.34
mol, 1.2 eq), CQl (5.3 ng, 0.028 nmol, 10%, and
Pd©12 h3 (9.8 ng, 0.014 mmol, 5% were placed in a
olcs: uberunder N2 and added with DVF (4 nl) and
J@\Q,l{eq d NEm The m xture was i-rradi ated at
HO
125 0OC for 10 mn. ion was conpl ete as determ ned
BYy>LCMB. Dilute them xture with Et OAc and washed with
-Z-Nﬂfﬁhzﬁcz{ﬂbﬁﬁ% l-lBEﬂh?ﬁ Ehﬁﬁfoﬁ?laﬁﬁmﬁlﬁﬁle&{? exrlc cid

chr omat ogr ap | ca ge 70 Et QA ane
[00275}, ngq @cqy@ 1R of&e%ﬁon@ghqyyb@ﬁj@taché;mhhgmygqmme was

done §/%c6{cﬂn% tb(pﬁc@@llrgh\’lh's%%_Ci'éAer} Eimp1eV3. %6% % Jg Lﬁy’h_ﬁ I\(I?/FER&%B

ony valinate 1 n

phens(mmtawu@e in[BREBCIES) | FHNDR400 8B, BRISO-DSBS B0 36. 82 H 4.3,

J= 58"}'&1%}@ é@dgf’iﬁ%s%f%;' S,—fj'gzxj(frzz%)e} 7(84158}3;12159 %iﬁ)%o (9%hs

Hz, 17)69-7.78 (m 1H) 7.80-7.85 (m 4 H) 7.87 (d, /=8.59
Hz, 2 H 7.90-7.97 (m 2 H 8.00 (d, /=8.59 Hz, 1H)

[0028%] %er( I%B: étﬁ?e‘ c6ogplli_1|12g’ of N:?Ser?zyég(ég-gfom%—p'l_llzeﬁyl)-acetamide with D-3-
Methyl-2-(4-tributylstannanyl-benzenesulfonylamino)-butyric acid tert-butyl ester was

carried out according to procedures in Step 10B for Example 3.60 to give D-2-[4'-
(Benzylcarbamoyl-methyl)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid tert-butyl ester
in 31% yield. IH NMR (400 MHz, CHLOROFORM-D) § ppm 0.9 (d, /=6.8 Hz, 3 H) 1.0 (d,
J=6.6 Hz, 3 H) 1.2 (s, 9 H) 2.1 (m, 1 H) 3.7 (m, 3 H) 4.5 (d, J=5.8 Hz, 2 H) 5.1 (d, J=9.9 Hz,
1H)5.7(s, 1 H) 7.3 (m, 5 H) 7.4 (d, /=8.1 Hz, 2 H) 7.5 (d, /=8.3 Hz, 2 H) 7.7 (d, /=8.3 Hz,
2 H) 7.9 (d, J=8.3 Hz, 2 H).

[00281] Step 10C: Removal of t-butyl ester was done according to procedures in Step 10C
for Example 3.60 in quantitative yield. IH NMR (400 MHz, MeOD) & ppm 0.8 (dd, J=26.3,
6.8 Hz, 6 H) 2.0 (m, 1 H) 3.5 (s, 2 H) 3.6 (d, J=5.6 Hz, 1 H) 4.3 (d, J=5.6 Hz, 2 H) 7.2 (m, 5



[00268] Step 8F: tert-butyl
N-({4"-[(4-methylisoquinolin-3-yl)ethynyl]-1,I
WO 20506m86/1 - 4- yl }sul fonyl)-D-valinate (46 ng, POT/082004/037169

mol ) was di ssolved in 25 #L of nethanol and added

with catal ytic amount of Pd/C (8.5 ng, 10%wei ght on

Carbon, 0.008 mmol ). The hydrogenation was carried_ out
H) 7.3 (d, &=Pailz, SHARE(J, 5083 He, LWHY 7 (€I=8.861zp5H) 7.8kddc88d 2 1)
85(m€2%tern1nated after 5 hours and LCMS indicated the

tion was conplete. The mi xture was filtered
through Celite and concentrated to the desired product

[00282B TD4mPRS 3i68, H6RAHL 865, 66,31, d-68456H8)70: 1-HLRMR £-493 74

ﬁ;sgh 1.15 (s, 9 H)
3.75, %S %%)8??)79 %g)g%ge &s&l"”o %1@%_ 33708 (m 2 H)
3.25-3.39 (m 2 3 .47 (d .84 Hz, 1H) 7.47 (d,
/=8.08 Hz, 2 H) 7 52 (EMHNM¢3é% FE 1FD 7.59-7.71 (m
3 H) 7.76-7.90 (m 4 H 7.97 (d, /=8. 34 Hz, 1H) 8. 06
(s, 1H) 8.15 (s, 1 H). [f00269] Step 8G tert-butyl
N—({4‘-[2-(4-nethy|is== mol i n-3-yl)ethyl]-1I,
' - bi phenyl -4- yl}sulf I -D-valinate (46 ng, 0.08
mol ) was di ssol ved i mL o f dry nethylene chloride
foII 3 e, a MHon of 2.5 nL of TFA. The nixture
St at podm tenperature for 3 hrs and TLC
>Tﬁ@i©at-c the Teaction was conpl ete. Solvent was
HO refoved by rotavap and the product dried in vacuum
oven overni 44
2-[4"I’(I4'(F¥Wrof@f{lﬁicmﬁwlpg’dﬁ’ﬂﬂlﬁ’&y]r%s‘gfonylammo] 3-methyl-butyric acid
[oozsﬂg)ﬁEMiﬁl b(428) th mlshﬁ-m;ﬂ@mb)@mmlyl ‘meynesid tert-
alned in 95A) |eI 00270]. I H NNR % Ngt N??F%,d
butylcsisp #0083 074 ) WIWasshsmlvw 188116(18/ ctherg /8 3uly), follgwe
$me D D mBoll P efdiv.) brdE HZlL
by tr bgiPogs-fubeRepsisheyfngel (O b Wnsdolt ol 1%@3( e
The 1eaigtioh nSx 08 WS stlgecH)t rqong'@m@ogram,re:@r é@nqqz Soildmfecym gd @am the

react}on.}mgglr{ESoh%mFL églggulz% Qgglt{(aﬁgh 2 wgshe§w|1'@1 e&mgl% g(éld 2-[4'-(4-
Fluoib-#en oo b&)her{yﬁwﬂliqnymamiﬁemghﬂ@%@ et bty
ester 1n §’?°9> YIBTd é%@ . 9. Exanpl e 3. 59

[00284] 1H NMR (400 Mz, CHLOROFORM-D) & ppm 0.87 (d, /=6.82 Hz, 3 H) 1.03 (4,
J=6.82 Hz, 3 H) 1.20 (s, 9 H) 2.05 (m, 1 H) 3.67 (dd, J=9.98, 4.42 Hz, 1 H) 5.13 (d, J=9.85
Hz, 1 H) 6.95 (s, 1 H) 7.05 (d, /=9.09 Hz, 2 H) 7.30 (d, J=8.59 Hz, 2 H) 7.43 (m, 2 H) 7.57
(d, J=8.59 Hz, 2 H) 7.67 (s, 2 H) 7.90 (d, /=8.34 Hz, 2 H).

[00285] Step 11B: 2-[4'-(4-Fluoro-phenylcarbamoyloxy)-biphenyl-4-sulfonylamino]-3-
methyl-butyric acid tert-butyl ester (223 mg) was dissolved in dichloroethane (7.5mL) and
added with TFA (2.5mL). The mixture was stirred at room temperature for 5 hrs and TLC
indicated the reaction was complete. Regular work-up and column chromatography to give 2-
[4'-(4—F1uoro-phenylcarbamoyloxy)—biphenyl-4—sulfonylamino]-3-methy1—butyric acid in 8§9%
yield (178 mg).



OV-NHO/ \- /] \ - V-5 - L/ NHp - OHD
2-[4' - (Acetyl am no- et hyl ) - bi phenyl - 4- sul f onyl ani no] - 3
WO rooa®btags - but yric acid [00272] Step 9A: Conbi PETIUS2004/037169
i-an;nonethyl phenyl boroni92 acid (143 ng, 0.77 mol,
€q
D 2- (4- Brono- benzenesul f onyl am no) - 3- net hyl -butyric
[00288F i1 8 NIRt(4MivYz, BSISO-D 630,31 ¢, 776 b, 3 H) &g (d, J=6.82

o TSR 3 4 P19, TRy B2 7 e

J=8.5b @IEP@H?}W [} @ddf gr=E9 A49) 4130 Hz, Pol) AT i(dy-8.&4 Hamﬂ)ﬂ 88 (R /29 Hz,
of water was added to the

4H)$%8a@nfn%35rﬁ%<t1l}%e10a3ﬁés Hgbr ed at 88 OC for 4 hrs. The
reaction is then cool to roomtenperature and diluted
with ethyl acetate, washetled.th brine, dried over
magnesi um sul fate and stripped to dryness. Residue i s
purld‘l ed via flash chromatography on silica gel
Ing Wth -1Q%I\/E(]—|f| n nmet hyl ene chloride with 2%
o

|- henyl - 4- sul f onyl ami no) - 3
met hyl - butyrlc a t -butyl ester. Yield: 63%
d |HNMR (400 MHz, DVSO-D6) d ppm 0.9 (dd, J=8.1, 7.1 Hz,
H 1.1 (s, 9H 1.9 (m 1H 3.5 (d, J=6.3 Hz, 2 H)
.8 (s, 2 H 7.5 (d, J=8.3 Hz, 2 H 7.6 (d, J=8.3 Hz,
H 7.8 (d, J=2.0 Hz, 4 H). [00273] Step 9B: To
D- ym&ﬁg&-mr(mpden&@ ;(h%iylud..rba&oyﬁxymﬁphenyl-@sulé@ylammn]-butyrlc
. n.) was added with pyridine (70 uL, 0.86
aci rgrgl 1.2 eq. ) under argon and stirred for 5 mn, then

[002§74' Frriitle oompduyit, mamlethyuz—m Gupteoomt-phenylodrbanaydaxtyybiphery1-

r tert
ssulp e ST | VAT e Mo o s SR o dn
Exanfgi@$h.col um

[00288] Step 11A: Reaction of 4-phenoxyphenyl isocyanate with D-2-(4'-Hydroxy-biphenyl-
4-sulfonylamino)-3-methyl-butyric acid- fert-butyl ester to obtain D-3-Methyl-2-[4'-(4-
phenoxy—phenylcarbamoyloxy)—bipheny1-4-sulfonylamino] -butyric acid tert-butyl ester was
done according to procedures in Step 11A for Example 3.62. Yield: 36%. 1H NMR (400
MHz, DMSO-D6) O ppm 0.9 (dd, J=8.2, 6.9 Hz, 6 H) 1.2 (s, 9 H) 1.9 (m, 1 H) 3.5 (dd,

J=9.6, 6.3 Hz, 1 H) 7.0 (dd, J=8.6, 1.0 Hz, 2 H) 7.0 (d, J=9.1 Hz, 2 H) 7.1 (m, 1 H) 7.4 (m, 4
H) 7.5 (d, ]=8.8 Hz, 2 H) 7.7 (d, J=8.8 Hz, 2 H) 7.9 (m, 4 H) 8.2 (d,J=9.6 Hz, 1 H) 103 (s, 1
H).

[00289] Step 11B: Conversion of D-3-Methyl-2-[4'-(4-phenoxy-phenylcarbamoyloxy)-
biphenyl-4-sulfonylamino]-butyric acid zerz-butyl ester to D-3 -Methyl-2-[4'-(4-phenoxy-
phenylcarbamoyloxy)-biphenyl-4-sulfony1amino]-butyric acid was done according to
procedures in Step 11B for Example 3.62. Yield: 87%. lH NMR (400 MHz, DMSO-D6) &
ppm 0.8 (dd, J=12.1, 6.8 Hz, 6 H) 1.9 (m, 1 H) 3.6 (dd, J=9.3, 6.1 Hz, 1H)7.0(m,2H)7.0



chr omat ogr aphy,
D-2-[4' - (Acetyl am no- net hyl ) - bi phenyl - 4- sul f onyl am no]

WO 3poambdags - butyric acid tert-butyl ester was oPCHUREM4/037169
Yield: 32% |IH NVR (400 MH23 DMSO-D6) d ppm 0.8 (dd,
391 6.8 Hz, 6 H 0.9 (t, J=7.3 Hz, 3 H 1.2 (s, 9
H 1.3 (m 2 H 1.5 (m 2H 1.9 (m 1 H 2.5 (m 2 H)

(d, J39.4 P(dejH) J391,6=7.8 Ha, He) 746, ¥HD7.6dd, J—&SIH)Z pA5() 7(8r(d 2=3§ Hz,

2oy P SR AL B T oy T 0

D-2-[4' - (Acetyl am no- net hyl ) - bi phenyl - 4 sul f onyl am no]
- 3-nethyl -butyric aci dxampie3ndk yl ester (300 ng, 0.65
mol) in 6 nL of dichloroethane wasadded 3 niL
oftriflaoroacetic acid. The reaction m xture was
Sti]ﬂN gnperature for 4 hrs and reaction was
p p s~eIth)y ofLC. Sol vent renoved and
ue d ' =¥ vac oven to obt a| n 250 ny of
- (Acet yl am no-n&t hydd) - bi phenyl -
suI fonyl am no] - 3-net hyl -butyric acid. Yi eld: 94% IH
NVR (400 MHz, DMSO-D6) d ppm 0.8 (dd, /=12.5, 6.7 Hz,
6 H 1.9(s, 3H 20 (m 1 H 3.6 (dd, /=9.3, 5.8 Hz,
D-3-Methyl<2-[3'-(ithphflmbenS2- iy‘llarh’&nid)doiy)‘i)lf)ﬁ’enyl—ﬁuﬁoﬁﬂam&d}%u?yrfc
aCId(d/83|—|z 2 H 7.8 (s, 4H 1(d, ./=9.3 :
H 8.4 (t,/=5.8 Hz, 1 H) 12.6(s 1H). [00275]
Exanpl e 3. 60 and 3.61 were made based on Schene 10
[0029%{ aiip teleIofPound, D- 3-Methy1—2 -[4'-(naphthalen-2- ylcarbamoyloxy)—blphenyl-4—

D-.3- Me | -.2-(.4' - n arb Imsthl-bl henyl f
sulfog B ‘E%‘Y%a‘%@rvr P&*‘&%’Eﬁﬁ G0 o Biagpoures AT i G Ebgrmple
3.62.4- Br onophenyl aceti c acid (1 59, 7.0 mol, 1 eq.), EDC

(2.67 g, 14.0 mol, 2 eq.), DVAP (846 ng, 7.0 mmol, 1

0028 Sp PR RRERY TEu st e P v b

sulfohg@apions anehyl-butydic aciti Br-bAfyl efter asIOIR 6 D-IMDMEMR-A

N
@apfﬁﬁa(quiiy-%ygﬁ%ﬁg% P 2tiphs Al rsdraing b tgsecisbeat i opigr wes
done aw&ang{@récbddregin Sté}H MMB: Eﬁ%l%laz @Mﬁpl @%) 1 NMPJ (3@65

MszéMS%),—H%) 3 pop 6}& (. J—é;q,,fwf{; ﬁ"@, 950 i (m, 1 % 35 (dd
1=9.9,6.3 Hz, 1 H) 7.4 (m, 3 H) 7.5 (m, 1 H) 7.6 (dd, J=8.8, 2.3 Hz, 1 H) 7.8 (d, J=8.8 Hz, 2
H) 7.9 (m, 7H) 8.1 (5, 1 H) 8.2 (4, J=9.9 Hz, 1 H) 10.5 (s, 1 H).

[00292] Step 11B: Conversion of D-3-Methyl-2-[4'-(naphthalen-2-ylcarbamoyloxy)-
biphenyl-4-sulfonylamino]-butyric acid zert-butyl ester to D-3-Methyl-2-[4'-(naphthalen-2-
ylearbamoyloxy)-biphenyl-4-sulfonylamino]-butyric acid was done according to procedures
in Step 11B for Example 3.62. Yield: 40%. 1H NMR (400 MHz, DMSO-D6) § ppm 0.8 (dd,
J=12.5,6.7Hz, 6 H) 2.0 (m, 1 H) 3.6 (dd, J=9.1, 5.8 Hz, 1 H) 7.4 (m, 3 H) 7.5 (m, 1 H) 7.6
(dd, J=8.8,2.3 Hz, L H) 7.9 (m, 9 H) 8.1 (m, 2 H) 10.5 (s, 1 H) 12.6 (s, 1 H).



[00277] Step 10B: A m xture of

2- (4- Bronophenyl ) - N- phenyl - acet am de (107 ng, 0.37
wones/ocsd eq. ), PCT/US2004/037169

D- 3- Met hyl - 2- (4-tri butyl st &nanyl - benzenesul f onyl am no

)-butyric acid tertbutyl ester (202 ng, 0.34 mol, 1

eq.), and Pd(PPh 3)4 (38.5 ng, 0.033 mmol, 0.1 eqg.) in

5 nL of toluene was hedixathple3.6%f | ux under nitrogen.

Reaction was conplete after 5 Irrs. Regular work-up

and col unmp pur| f| cation,

D 3- Me yI(lr!zar banoyl ni et r xyl bi phenyl -

4- sulEQny | @ ! cNci @ tert-butyl ester was
obt ;@0 in 3% vyieHd (&0 . IH NWR (400 MHz,
DMSO-B6) dppm 0.9 (dd, .3086.8 Hz, 6 H 1.1 (s, 9

Q.Q(m 1I—I)3.5(dd/96 63I—|z 1 H 3.7 (s,
=7.3 Hz, 1H) 73(m 2 H 7.5 (d, .7=8.3
dd, /=8.6, 1.0 Hz, 2 H 7.7 (d, /=8.3
d/25Hz 4H)81(d,/96Hz,1H)
.[00278] Step | OC. Renoval oft-butyl

L% 1 r ba
b33} h@"%ﬂ‘pﬁ R R R T —
but)trsrztcubutyl ester was done usi ng TFA | n di chl or oet hane
: fter ev I;' of . sol D3l\/e I-2- ' -
002831, B 6 Rira i T LB PRl P h S er g R et o
sulfqnyhimmb] ma?etgﬁtmmg dcsld?vg?l;ﬂé’ﬁatzetia%d:di%ng toql_ilzr&eg&ﬁ MR ol ?(Q@lat
ppm J=27 m
OfEﬁa"%?l‘iglggg(d J=5.6 Hz, 1 H 3.6 (s, 2 H 7. (m 1H)
7.2 (m 2 H 7.4 (d, J=8.3 Hz, 2 H) 7.5 (dd, J=8.7,
{00224]1Sﬂep 114 R:@acﬁ’onﬁ)f (élda,enﬂ}dx&yﬁhdﬂgfl 1s<?cyh‘l)at§ with D4 -D5diG -
biphS g4sl‘fo o “Iﬁfm@n Dl eHe 0 Sp i O
phggiys4rsylionyls EQ)T SR Cr‘?ﬁidh?f‘)‘ oyiyloptenty Po@m2elgiiA-am
BenZyiltﬁ]y-pBer[yMaﬂ)ahtobbky)KBqﬁheﬁﬂLﬂsdlﬁﬁﬂl&lno?@ %t&@ﬁu&ﬂb Q@ld tert-butyl
%B%ﬁqag of 4Brom> | acetic acid wit gmne
esteng 5 iR o R PSS B b 65 EHmEE 801 Bt 750, NUR:
G876 8Pl B NBR Qudoovith, MMRO BSE) BYpio § fud; 18I 108RRDLRY) 1.2 (5, 9 1)
1.9 (m, 1 H) 3.5(dd, J=9.9, 6.3 Hz, 1 H) 5.1 (5,2 H) 7.0 (d,J=9.1Hz,2H) 7.4 (m, 9H) 7.7
(d, 7=8.8 Hz, 2 H) 7.9 (m, 4 H) 8.2 (d, J=9.6 Hz, 1 H) 10.1 (s, 1 H).

=
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[00295] Step 11B: Conversion of D-2-[4'-(4-Benzyloxy-phenylcarbamoyloxy)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid zerz-butyl ester to D-2-[4'-(4-Benzyloxy-
phenylcarbamoyloxy)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid was done according
to procedures in Step 11B for Example 3.62. Yield: 60%. NMR: G8701-151. 1L NMR (400
MHz, DMSO-D6) & ppm 0.8 (dd, J=12.1, 6.8 Hz, 6 H) 1.9 (m, 1 H) 3.6 (dd, }=9.3, 6.1 Hz, 1
H)5.1(s,2H) 7.0 (d, J=9.1 Hz, 2 H) 7.4 (m, 9 H) 7.8 (d, J=8.8 Hz, 2 H) 7.9 (m, 4 H) 8.1 (d,
J=9.3 Hz, 1 H) 10.1 (s, 1 H).



acetamde in 82%yield. IHNVR (400 MHz, DVSO D6) d ppm
3.5(s, 2H) 4.3 (d, /=5.8 H, 2 H 7.2 (dd, /=7.8,
wWo2@500456 H) 7.3 (m 2 H 7.5 (d, /=8.3 Hz, 2P¢#/UB2084/037169
(t, /=5.9 Hz, 1 H). [00280psStep 10B: Stille coupling
of N Benzyl - 2-(4-brono-phenyl)-acetam de with D 3-
Met hyl - 2- (4-tri butyl stannanyl - benzenesul f onyl am no) - bu
tyric acid tert-butyl Esmgle 6 carried out according
to procedures in Step 10Bfor Exanple 3.60 to give
D-25[4' -
arb.-nylenethyl) bi phenyl - 4-sul f onyl am no] - 3-m
e cidntrerd -butyl ester in 31%yield. IH
ON ( 268/ MD) d ppm0.9 (d, /=6.8 Hz, 3
H 1.0 (d, J=6.6 , ) 1.2 (s, 9 H 2.1 (m 1 H
3.7 (m 3 H 4.5 (d /=5.8 Hz, 2 H 5.1 (d, /=9.9 Hz,
1FD 5.7 (s, 1 H 7.3 (m 5H 7.4 (d, /=8.1 Hz, 2 H)
5 (d, /=8.3 Hz, 2 7.9 (d
D-2-(4% @y@omtylzannrmowemblp}lelgﬂépsuifwlamﬁam&%b!‘%ﬁﬂcm
ester was done according to procedures in Step 1CC for
[OOZﬁaﬁﬁltﬁe%m%?%dng ng.gntajiogiﬁpbmsalc%bﬁhdylokﬁbmﬂdalﬂmfa@lﬂmﬂzlammo)-
-me@lYBbl(txﬂc @%Wals P@P%fsd acpouding twrocﬂqyewgﬂ%%o %?ggg %J"‘ﬁl’fﬂﬂe 62.
H 7.2 (m 5H) 7.3 (d, J=8.3 Hz, 2 H 7.5 (d, J=8.3
[0029"74 St@p H)A _Reth(oﬁi,of dyeﬁ)p8nt!vizlsoc§%aﬂd)e with D24 FserdyHipheRyIH)-
6b %, 3. 64, 3.65,
Sulfosyletem@s?’@’ﬁh%belgm %Cl g‘@”‘gn{g Steétofi taig Dr5-(¥3.73, ' 3. 74,
ycl%eﬁédca?ba&l@ylo%y B%hexfyl Z@glf(ﬁhyﬂiﬁnn(ﬁ -35P e 1- But;ﬁiﬂ gcidd %ﬁbhtyirbster
was gonp ACW(MHQOWC@dIHPﬁéﬁy%Fe@dﬁﬁafWaH&P% 367 pisig 0% JHINYRA00
| ) Lyj§] ' PQ@@]H@ HAH17 25
Mmzﬁgdgﬁft'ygé;g%% dﬁ,gnéf e 6dH)[ ¢3S Sk ) (m, 2 H)

onyl am no) - 3- | - but

1.8 (ing2 Hq:'ﬂ Q (e Hoat@(ﬁd erQ éx6. E(H@,d 3.9 Gmyh (,Cl J‘f%ﬂ?,\? ) 1.7

[ \Y (7.5 nm), followed by
%ﬁiH é%ﬁl%%ﬁnbéﬁ)g? %?6% hERYI | ﬁ ocyanate (10 ny, 0.74
mol, 1 equiv.) and Et3N (1 nl)

[00298] Step 11B: Conversion of D-2-(4'- Cyclopentylcarbamoyloxy—b1phenyl-4—

sulfonylamino)-3-methyl-butyric acid zert-butyl ester to D-2-(4'- Cyclopentylcarbamoyloxy-
biphenyl-4-sulfonylamino)-3-methyl-butyric acid was done according to procedures in Step
11B for Example 3.62. Yield: 91%. 1H NMR (400 MHz, DMSO-D6) 8 ppm 0.8 (m, 6 H) 1.5
(m, 4 H) 1.7 (d, 7=4.5 Hz, 2 H) 1.8 (m, 2 H) 1.9 (m, 1 H) 3.6 (dd, J=9.3, 6.1 Hz, 1H) 3.9 (m,
1H) 7.2 (d,J=8.6 Hz, 2 H) 7.7 (d, =8.8 Hz, 2 H) 7.8 (s, 5 H) 8.1 (d, J=9.3 Hz, 1 H)12.6 (s, 1
H).




The reaction mxture was stirred at roomtenperature

for 50 mn. Solid precipitated fromthe reaction
WorRoos06656 Sol i d was col lected by filtrati on anecastvedo37169

with ether to yield 2-[4"-(4-

FI uor o- phenyl car banoyl oxy) - bi phenyl - 4- sul f onyl am no] - 3

-methyl -butyric acid tert-butyl ester in 57%yield

(228 ng). [00284] | H NMAn{plOB.6WHz, CHLOROFORMID) d ppm

0.87 (d, .7=6.82Hz, 3 H 1.03 (d, /=6.82 Hz, 3 H 1.20

(s, 9.H 2.05 (m 1H) 3.67 (dd, /=9.98, 4.42 Hz, 1H)

5}&§4f [=9.8 Fto 1H) 6.95 (s, 1 H 7.05 (d, 7=9.09

OS_§H59OHZ 2 H 7.43 (m 2 H 7.57

/ =8.69/Hz, H}i‘%—s((s, 2 H 7.90 (d, /=8.34 Hz,
, . [00285] Step OH

—N 2-[4' - (4- Fl uor o- phenyl car banoyl oxy) - bi phenyl - 4- sul f ony

N ami no] -3- nethyl-butyric acid tert-butyl ester (223
ng) was di ssolved in dichloroethane (7.5 nL) and added

with TFA (2.5nm). The m xture was St'”t?;gl[ @rgf 1
D-2- [ (hoRimaathilamingr pisnplearbameyioxp-ipbsnydvisgliopglaminelr3-pisthyl-
bmyﬂﬁ gonpl ete. Regul ar work-up and col um
ronatography to give 2-

[002993' TheitlEcorpamgAylt c4rimethylesigorhsmylrapmoylozyrbighgpvks-

Sulfo%?@%%ﬁ%@%}@%brm%ﬁﬁ %&@%@?ﬂe%ﬂ}%%é DG% {oglrgcrgﬁ%l%g :sl-lmllar to that

of Example5762Hz, 3 H) 0.84 (d, /=6.82 Hz, 3 H) 1.96 (m 1H)
3.56 (dd, /=9.35, 6.06 Hz, 1 H) 7.19 (t, J=8.84 Hz, 2

[003@ }_i% pgf% %o&f)hr% o9 éhﬁneﬂ%ﬂzﬂ?ﬁmg)pﬁé%l( 1@863:&413@ XQ&gD@ @ﬂ-l—]!#aroxy-
blphe&y%m(lﬂ)py}agmgﬁé ngthy[ bpgyngg @01gz|fe(t§)utyi eﬂ)er toEbbéﬁ% Pe 2§4 gg

Dlmeféyéa%? ﬁh?nyg_kbﬁmo?ﬁxya -bi ephe1>1({/1 -4- ulfon l%tgrmo% r%—)methyl—bu c a01d tert-
butylyktedtwaddohe aycoatingto prdseduyesi io SmmldiA for Example 3. 62 1eld 28% 1H
NMR (400 MHz, DMSO-D6) & ppm 0.9 (dd, J=8.1, 6.8 Hz, 6 H) 1.2 (s, 9 H) 1.9 (m, 1 H)2.8
(s, 6 H) 3.5 (dd, J=9.6, 6.3 Hz, 1 H) 6.7 (d, J=9.1 Hz, 2 H) 7.3 (d, J=8.6 Hz, 4 H) 7.7 (d, J=8.6
Hz, 2 H) 7.8 (m, 4 H) 8.2 (d, }=9.9 Hz, 1 H) 9.9 (s, 1 H).

[00301] Step 11B: Conversion of D- 2-[4'-(4-Dimethylamin o-phenylcarbamoyloxy)-
biphenyl-4-sulfonylamino]-3-methyl-butyric acid zerz-butyl ester to D- 2-[4'-(4-
Dimethylamino-phenylcarbamoyloxy)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid was
done according to procedures in Step 11B for Example 3.62. Yield: 99%. NMR: G8701-
161, 11 NMR (400 MHz, MeOD) & ppm 0.8 (dd, J=23.7, 6.8 Hz, 6 H) 2.0 (m, 1 H) 3.1 (s, 6
H) 3.6 (d, J=5.6 Hz, 1 H) 7.2 (d, ]=8.8 Hz, 2 H) 7.4 (d, ]=9.1 Hz, 3 H) 7.6 (m, 6 H) 7.8 (d,
J=8.8 Hz, 2 H).



[00287] The title conpound,
D 3- Met hyl - 2-[4' - (4- phenoxy- phenyl car banoyl oxy) - bi phen
WQ Re0sHe@ss f onyl ami no] -butyric acid , was prepp€BUS2004/037169
according to procedures sifdvlar to that of Exanple
3.62. [00288] Step 1l A: Reaction of 4-phenoxyphenyl
i socyanate with D 2-(4'-Hydroxy- bi phenyl -
4- sul f onyl am no) - 3- netExampbe3.¢8i ¢ acid- tert-hutyl
ester to obtain D 3-Methyl-2-[4"-(4-
phenoyxy- phenyl car bamoyl oxy) - bi phenyl - 4- sul f onyl am no] -
b c acid tert-loutyl ester was done according to

cegu ' 'lsfilrkxlﬁfor Exanple 3.62. Yield: 36%
NVR (%6 7 DS D ppm 0.9 (dd, JMB.2,6.9 Hz,
1.2 (s, 9 9 (npH1H) 3.5 (dd, J=9.6, 6.3 Hz,
1H 7.0 (dd, J=8.6, 1.0 Hz, 2 H) 7.0 (d, J=9.1 Hz, 2
H 7.1 (m 1H 7.4 (m 4H 7.5 (d, J=8.8 Hz, 2 H)
7.7 (d, J=8.8 Hz, 2 H 7.9 (m 4H 8.2 (d, J=9.6 Hz,
H) 10.3 (s, 02

1 . 1 H. [00289] S : S _
D25 b Rbiapy o bR BR SRy PO AP DA St butyri
fonyl am no] -butyric acid /erf-butyl

acid Pi phenyl - 4-sul
ester to ' :

1003] et gommpanp DL RO R Y EAPRRAYR5 s+

sulfol1RBEBY S nfbusAbaORY hAMWAG brepMEY fdcordafyl 13 preedaies Similar to that
according to procedures in Step H B for Exanple 3.62.

of Ex¢inglec.6287% | HNVR (400 MHz, DMSO-D6) d ppm 0.8 (dd,
d\;12. 1i—1) GngHzm 62I-I)Jd})1. 9 (m 1H) 3.6 (dd, J=9.3, 6.1

[00303}: St A: ReQetloMof 2-iddbropyBhidhyl idecYadatdt&ith 2D (4% Hidiolcy-

_ JZ?.%DHZS 1H 7.4 (m g _%5 d, J=8.8 IBIZ(,B 8
blphe(n(jl,-4-g&lg)_n81ap§r,10)-§-rthhy;l;bgty(l@ ’a01§—=tg;_ft um estgr tp')o i (%?4'.Z4_
Isoprg)/lg)ﬁipﬁ?ﬁ%é{%h?ozﬁgy%1§>I%g¥114’<lﬁblf{k)m§él;ﬁgﬁH-@-rﬁetﬁﬂl-blﬁyrﬂ\&cu{}ef#butyl
ester was done according to procedures in Step 11A for Example 3.62. Yield: 38%. NMR:
(G8701-158. 1H NMR (400 MHz, DMSO-D6) & ppm 0.9 (dd, J=8.3, 6.8 Hz, 6 H) 1.2 (m, 15
H) 1.9 (m, 1 H) 2.8 (m, 1 H) 3.5 (dd, ]=9.9, 6.3 Hz, 1 H) 7.2 (d, J=8.6 Hz, 2 H) 7.4 (d, J=8.6
Hz, 2 H) 7.4 (d, J=8.6 Hz, 2 H) 7.7 (d, I=8.6 Hz, 2 H) 7.9 (m, 4 H) 8.2 (d, J=9.9 Hz, 1 H)

10.2 (s, 1 H).

[00304] Step 11B: Conversion of D-2-[4'-(4-Isopropyl-phenylcarbamoyloxy)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid tert-butyl ester to D-2-[4'-(4-Isopropyl-
phenyléarbamoyloxy)-bipheny1—4—sulfonylamino]—3—methy1—butyric acid was done according
to procedures in Step 11B for Example 3.62. Yield: 34%. NMR: G8701-165. 1H NMR (400
MHz, DMSO-D6) & ppm 0.8 (dd, J=12.4, 6.8 Hz, 6 H) 1.2 (d, J=6.8 Hz, 6 H) 2.0 (m, 1 H)2.8
(m, 1 H) 3.6 (dd, J=9.3, 6.1 Hz, 1 H) 7.2 (d, }=8.6 Hz, 2 H) 7.4 (d, J=8.8 Hz, 2 H)7.4(@d,
J=8.6 Hz, 2 H) 7.8 (d, ]=8.8 Hz, 2 H) 7.9 (m, 4 H) 8.1 (d, J=9.3 Hz, 1 H) 10.2 (s, 1 H) 12.6 (s,
1 H). ‘



-< H
D 3- Met hyl - 2-[ 4" - (napht hal en- 2-yl car banoyl oxy) - bi pheny
wo 2005860450 Nny| am no] - butyric acid [00290] The tPCT/@S2004/037169
compound, 98
D- 3- Met hyl - 2-[ 4" - (napht hal en- 2-yl car banoyl oxy) - bi pheny
| -4- sul fonylam no] -butyric acid, was prepared
according to procedur é&xapipl 3.6t to that of Exanple
3.62. [00291] Step 11 A Reaction of 2- napht hyl
i socyanate with D-2~(4'-Hydroxy-biphenyl -
sth yl am no) = nEIhyI butyric acid- -butyl ester to
,“, _O
_ (nar ht hahen- !i z oxy) - bi phenyl - 4- sul f onyl am no
«d-butyric acid tert ty Hest er was done according to
procedures in Step 11 A for Exanple 3.62. Yield: 16%
IH NNR (400 N+25DWBC>D6) D ppn10 9 (dd, J 8 2 6.9 Hz,
' §n }—271 ﬁ’déh 6. 3 Hz5
D- 3—Meghy172—44 « thlsplml %ylsetbﬂsar!?m o enflé %‘1 oByl3inigo]-
buty(l,_%m{dg(d J=8.8 Hz, 2 H 7.9 (m 7 H) 81(s 1H)

J=9.9 Hz, 1 10.
[00306D hhe itige oempound, D- 3—Ml_2thy1 2- [4'-((2—th10phen- -y{ et?xyl%gl]ba elgx

blphe%rlgh MFEI]E% ﬁ)u[tﬁmi cﬁ@ﬂb&sr}ﬁép%féd%cdblrdiﬁg PRy, )similar to that

am no] -butyric acid tert-butyl
ofExempbr’:‘GZo D 3- Met hyI 2-[4' - (napht hal en- 2-

yl car banoyl oxy) - bi phenyl - 4-sul f onyl am no] - butyric acid

[0036&255%‘%1%% %ggc@i()% bgiﬂ((ji-@lh i g;@é%ﬁyq 4o n?t@ “OSHE D- iJ(B-Pﬁ}Qﬁoxy-

blphepp]m—mlﬁ)ély]@mmo)]-&-pg:ﬂyl-bgtyuc p.llzlg! tg tﬁ)ltyggs(ijer(tﬁ]ob‘gﬂxb D3- ]@Ie%iagz [4'-
(2-thigphignz -yl etlhyl Ego b p1§ 1-Bsilon laélrfd]lbu aci@ Bribdei ester
was i_gﬁrﬁi%iﬁmsiat%plﬁjo@mmgg 3.62 é Y?e’:ié) 6$% NMI({S
G8701-169. 1H NMR (400 MHz, DMSO-D6) § ppm 0.9 (dd, J=8.3, 7.1 Hz, 6 H) 1.2 (s, 9 H)
1.9 (m, 1 H) 3.0 (t, 7=7.1 Hz, 2 H) 3.3 (m, 2 H) 3.5 (dd, J=9.6, 6.3 Hz, 1 H)7.0(m,2H)7.2
(d, I=8.8 Hz, 2 H) 7.4 (dd, J=5.1, 1.3 Hz, 1 H) 7.7 (4, J=8.6 Hz, 2 H) 7.8 (d, J=2.3 Hz, 4 H)
8.0 (t, J=5.7 Hz, 1 H) 8.2 (d, ]=9.9 Hz, 1 H).

[00307] Step 11B: Conversion of D-3 -Methyl-2-[4'-(2-thiophen-2-yl-ethylcarbamoyloxy)-
biphenyl-4-sulfonylamino]-butyric acid zert-butyl ester to D-3 -Methyl-2-[4'-(2-thiophen-2-yl-
ethylcarbamoyloxy)-biphenyl-4-sulfonylamino]-butyric acid was done according to
procedures in Step 11B for Example 3.62. Yield: 43%. NMR: G8701-175. ITHNMR (400
MHz, DMSO-bG) 8 ppm 0.8 (dd, /=12.4, 6.8 Hz, 6 H) 2.0 (m, 1 H) 3.0 (t, /=7.1 Hz,2 H) 3.3
(m, 2 H) 3.6 (dd, /=9.2, 5.9 Hz, 1 H) 6.9 (d, /=3.3 Hz, 1 H) 7.0 (dd, J=5.1, 33Hz, 1 H)7.2
(d, J=8.8 Hz,2 H) 7.4 (dd, J=5.1, 1.3 Hz, 1 H) 7.7 (d, /=8.6 Hz, 2 H) 7.8 (s,4 H) 8.0 (t, J=5.8
Hz, 1 H) 8.1 (d, /=9.3 Hz, 1 H).



- S NH/ =11\ PJ O\ D2-
[4' - (4-Benzyl oxy- phenyl car bamoyl oxy) - bi phenyl - 4-sul f on
W@ b@siosmabe 3- m et hyl butyric acid [00293] The tiPCEUS2004/037169
compound, 99
D-2-[4' - (4-Benzyl oxy- phenyl car banoyl oxy) - bi phen. yl -
sul fonyl am no] -3-methyl-butyric acid, was prepared
according to procedur eBxampieBdP to that of Exanple
3.62. [00294] Step 1l A: Reaction of 4-benzyl oxyphenyl
i sogyanate w th D-2-(4'-Hydroxybi phenyl -
Q) -@-nmet hyl -butyric acid- tert-butyl

'—2N}ﬁ 4'o (4-
= Ay AQY| oxy) - bi phenyl - 4- sul f onyl am no
-3-nmet hyl -butyri ci @ -butyl ester was done

o\ according to procedures in Step 1l A for Exanple 3.62.
Yield: 37% NVR G3701-142. IH NI\/R (400 MHz, DI\/ISO D6)
d ppm0.9 (dd, J=8.1, 6.8 Hz, 6 1.2 (s, 9

D- 3-Whyi-52j4'3(4%£i uQrqq}etl;oxg—;{bﬁp%%m?yll_%()g)q}lae(ngl-é—ﬁl}zlfpongl Ebmo]-

putyfic defdm 4 H 8.2 (d, J=9.6 Hz, 1 H) 10.1 (s, 1 H).
[00295] Step 11B: Conversion of

[003 %fﬂ I ?I’E?ﬁiﬂle ﬁg’ingg‘inldg% r?e%gl?wg E%( )9‘? %kfp lthf%e%%h%g ? yai%l e scfﬁOXY)

blphér@l @s@lﬁfx@ianﬁﬂc]@@fyiﬁt lacidy plaspigbared inamlmg oxprpeedures similar to that
bi'phenyl - 4-sul fonyl anino] -3 -nethyl -butyric acid was

of Expgde he%ording to procedures in Step H B for Exanple
3.62. Yield: 60% NVR G8701-151. IH NVWR (400 MHz,

[0036§Y5@e1£3§1)A d{d@éitan)fa rﬁdmbxyﬂhehgl idocyfna Wiz, DE2-H)-Flyd@otym
b1phgg{|i;4~_§ulp‘:@1yla2up_®) 37mgrth¥lrﬁut3§10ﬁf1d7 te’é? t('%'l eﬁtgr8t080%’%|_{)1 I%-z&lsl ((g
Met}(orﬁ/ pﬂer@ca&a&oﬂzl@xy)-blphenyl 4-sulfonylamino]-3-methyl-butyric acid fer: t—butyl
ester was done according to procedures in Step 11A for Example 3.62. Yield: 49%. NMR:
G8701-199. 1H NMR (400 MHz, DMSO-D6) § ppm 0.9 (dd, J=8.3, 6.8 Hz, 6 H) 1.2 (s, 9 H)
1.9 (m, 1 H) 3.5 (dd, J=9.9, 6.3 Hz, 1 H) 3.7 (s, 3 H) 6.9 (d, J=9.1 Hz, 2 H) 7.4 (d, J=8.8 Hz,
2H) 7.4 (d, J=8.8 Hz, 2 H) 7.7 (d, ]=8.6 Hz,2 H) 7.9 (m, 4 H) 8.2 (d, J=9.9 Hz, 1 H) 10.1 (s,
1 H).

[00310] Step 11B: Reaction of D-2-[4'-(4-Methoxy-phenylcarbamoyloxy)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid ter¢-butyl ester to D-3 -Methyl-2-[4'-(4-
triﬂuoromethoxy-phenylcarbamoyloxy)-bipheny1-4-sulfonylamino]-butyric acid was done
according to procedures in Step 11B for Example 3.62. Yield: 91%. NMR: G9241-4. 1H
NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J=12.6, 6.8 Hz, 6 H) 1.9 (m, 1 H) 3.6 (dd,

=9.3, 5.8 Hz, 1 H) 3.7 (s, 3 H) 6.9 (d, J=9.1 Hz, 2 H) 74 (d, J=8.8 Hz, 2 H) 7.4 (d, ]=8.8 Hz,
2 H) 7.8 (d, J=8.6 Hz, 2 H) 7.9 (m, 4 H) 8.1 (d,J=9.3 Hz, 1 H) 10.1 (s, L H) 12.6 (s, 1 H).



J=9.3 Hz, | 10.1 (s, | . Exanple 3.66 / -
J=3 e H) ( H) np \ /N
w@2@504045€Cy cl opent yl car banoyl oxy- bi phenyl - 4- sup¢DO§1084137169
no) - 3-nmet hyl - butyric acid [@0296] The title conpound,
D- 2- (4' - Cycl opent yl car banoyl oxy- bi phenyl ~4-sul f onyl am
no)- 3-nethyl-butyric acid, was prepared according to
procedures sinmlar to Efatplod.7Exanple 3.62. [00297]
Step 1l A Reaction of cyclopentyl i socyanate with
D-2-£4' - Fydroxy bi phenyl -
butyrlc acid- tert-buty\ ester

: 2\Set -biphenyl-4-su|fony|an1no)-3-ne
yl -butyric acid rt-omtyl ester was done according
O to procedures in Step 11 A for Exanple 3.62. Yield:
0% IHNW (400 MHz, DVMBO-D6) d ppm 0.9 (dd, J=8.1,
F7.1 Hz, 6 H 1.2 (s, 9 H 1.5(m 4H 1.7 (m 2 H)
1.8 (m 2 H 1.9 (m 1H) 3.5 (dd, J=9.6, 6.3 Hz, 1H)
3.9 (m 1H) 7.2 (d, J=8.6 Hz, 2 H) , 2
D-3- M)ath?l—g-[{ fﬂi-taﬂuprogleghqxa-phgg‘:gcngmoylg_xmblpPwﬁg}ﬂfg{%ﬁmmol-
bqul Jfonversi on
?Ef -(4' - Cyclopentylcarbanoylox - bi phenyl - 4-
[003 19 The ik aoripoind 3D- SFMPmyEZ-Hu(WﬂEOIQ@iGEIOFY Pheryjqarkagiogioxy)-
oiph g e 6B b AR FRURRNS M bcegurcs imilr 1o tht
ofEmampEBang to procedures in Step 11B for Exanple 3.62.
Yield: 91% IH NWR (400 MHz, DVMSO-D6) d ppm 0.8 (m 6

[003@ gSJ[?p ll%nbboﬁf’_%mgv éf ]_()% %@fdr&ﬂ%&yﬂ-s&lf&gﬁdﬂmg) Fdnethyl-
butyrit. a2id- ebrs-Butfl. eStetHAHQ nid) 0.74 mn(odi 1 eg28n gle}h;? et@eq_()l mlg \Yl_e%e adgled

with ﬁ(@%raro‘nﬁwo@%?q){{_%m%ana@ %%?ul? 0( 1 ﬂioﬁ)l Id%g’chﬁmee

enYIcar anﬁylox i pheny
(124 4E. 5084 @iyl, 18 690] underrmegonyshdbstirer iatroawi temperature. After reacuon

complete, regular work-up and flash column chromatography to provide D-3-Methyl-2-[4'-(4-

F

trifluoromethoxy-phenylcarbamoyloxy)-biphenyl-4-sulfonylamino] -butyric acid tert-butyl
ester in 37% yield. NMR: G8701-200. 1H NMR (400 MHz, DMSO-D6) O ppm 0.9 (dd,
J=8.1, 6.8 Hz, 6 H) 1.2 (s, 9 H) 1.9 (m, 1 H) 3.5 (dd, J=9.9, 6.3 Hz, 1 NMR: G8701-200. 1H
NMR (400 MHz, DMSO-D6) § ppm 0.9 (dd, J=8.1, 6.8 Hz, 6 H) 1.2 (s,9H) 1.9 (m; 1H)3.5
(dd, 3=9.9, 6.3 Hz, 1 H) 7.4 (m, 4 H) 7.6 (d, ]=9.3 Hz, 2 H) 7.8 (d, J=8.8 Hz,2 H) 7.9 (m, 4
H) 8.2 (d,J=9.6 Hz, 1 H) 10.5 (s, 1 H).

[00313] Step 11B: Conversion of D-3-Methyl-2-[4'-(4-trifluoromethoxy-
phenylcarbamoyloxy)-biphenyl-4-sulfonylamino]-butyric acid tert-butyl ester to D-3-Methyl-
2—[4'—(4—triﬂuoromethoxy-phenylcarbamoyloxy)—biphenyl-4-sulfonylamino] -butyric acid was
done according to procedures in Step 11B for Example 3.62. Yield: 76%. NMR: G9241-5.
1H NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J=12.4, 6.8 Hz, 6 H) 2.0 (m, 1 H) 3.6 (dd,
J=9.3, 5.8 Hz, 1 H) 7.4 (m, 4 H) 7.6 (d, J=9.1 Hz, 2 H) 7.8 (d, ]=8.6 Hz, 2 H) 7.9 (m, 4 H) 8.1
(d,J=9.3 Hz, 1 H) 10.5 (s, 1 H).



[00299] The title conpound,
D-2-[14"-(4-D et hyl am no- phenyl car banoyl oxy) - bi phenyl -
W@ 2008066460y ami no] - 3-met hyl -butyric acid, was PCEpPs20e4037169
according to procedures simbilar to that of Exanple
3.62. [00300] Step HA: Coupling of
4- (di met hyl am no) phenyl isocyanate with
D- 2- (4' - Hydr oxybi phenyxsamples}iTX onyl ami no) - 3
-msthyl-butyric acid- tert-butyl ester to obtain D
26 4' - (4-
h 1.NO- phenylcarbannyloxy) bi phenyl - 4- sul f onyl a
sbutiyroc acid tertbutyl ester was done
accordt ng pioc res in Step HA for Exanple 3.62.
Yield: 28% IH (a®0 MHz, DVSO-D6) d ppm 0.9 (dd,
J=8.1, 6.8 Hz, 6 1.2 (s, 9H 1.9 (m 1 H 2.8 (s,
6 H 3.5 (dd, J96 63Hz 1H)67(d J91Hz 2
7.3 (d, J=8. g
D- 2-(4f anbwoxéowlzlahenﬁnglfqlrzﬂa“&mﬂy 'gleéhyi?“tyf‘%c‘d [ 00301]
[0031%} e[Fﬁe iERe c&ﬁﬂ)ﬁﬁ& IH-00(40ERbamoyloxy-bi %heny1—4 -sulfonylamino)-3-methy~1-
-(4-Di net hyl am no- phenyl car

butyrig.apﬁeww prapases AceMging A Rreqedurss HEdla iot Pﬁ%@lpé%? &
-butyl ester to D 2-[4'-(4-

[0031@1 @émMIAamomomh&wﬂ 5.4y W&I@Yd)@wl)lwhymmhylémmob—ﬁmeyhﬂ-
@]e -net hyl - butyric aci (Qggggor @3 “h
butyq@rae hut-lasyl; eﬁtesItS@‘bmﬂ B2% @WOEMH;P% g2 H 6a Wi
chlor%gn %Q%nat%?ﬂw dLHl %n(cﬂ Opeq%der"&@ﬁ)and st aﬁ)r(ﬁ)n( dd,
tempetat@reﬁfot—% h@rq-ﬂ(eaptlgn F/gs co tgaq.c&etenglqeﬁl by; T,\_EkC( @H‘lze\r] wgr?(lu and
flash golglglﬁ Lrj_i{%)ma %ra%%ﬂ& KB dirt%n{ogbom) bﬁ)h&lﬁﬂzl*suﬁoﬂ'}hanﬁﬁ@nﬁfnéthyl-
butyrmmaeirryﬁt{batyb aﬂvywm)ant@dp N@q@ |45%L Woﬁ%ﬁrﬁgﬂ S MRy
O The t
SR B B L) BT, i 9.
6.3 HeUl FpNyl(@m=sa]Hz32 FRUITyd, Jb&B)Her, 2PHd|8dd a9 Hor, é@ﬁf&@dd J—9 6

accor di ng to procedures simlar to that of Exanple
Hz, 1412

[00316] Step 11B: Conversion of D-2-(4'-Carbamoyloxy-biphenyl-4-sulfonylamino)-3-
methyl-butyric acid fert-butyl ester to D-2-(4'-Carbamoyloxy-biphenyl-4-sulfonylamino)-3-
methyl-butyric acid was done according to procedures in Step 11B for Example 3.62. Yield:
85%. NMR: G9241-46. 1H NMR (400 MHz, DMSO-D6) & ppm 0.8 (dd, J=12.4, 6.8 Hz, 6
H) 2.0 (m, 1 H) 3.6 (dd, ]=9.3, 5.8 Hz, 1 H) 7.0 (s, 1 ) 7.2 (m, 3 H) 7.7 (d, J=8.8 Hz, 2 HI)
7.8 (s,4 H) 8.1 (d, J=9.3 Hz, 1 H).



[00303] Step HA: Reaction of 4-isopropyl phenyl
i socyanate with D 2-(4'-Hydroxybi phenyl -

wd2@alob@ng | am no) - 3- net hyl -butyric aci d- tert-PCL/yYs2004/037169
ester to obtain D-2-[4"- (4102
| sopropyl - phenyl car banoyl oxy) - bi phenyl - 4- sul f onyl an no
]-3-nethyl-butyric acid tert-butyl ester was done
according to procedur ebxampl&S8ap 11 A for Exanple 3.62.
Yield: 38% NVR G3701-158. IH NWVR (400 MHz, DMSO- D6)
d ppm0.9 (dd, J583, 6.8 Hz, 6 H 1.2 (m 15 H) 1.9

(m 1 2.8 (r%_ 3, S(ded, 329.9, 6.3 Hz, 1H) 7.2
1=8.6 Hz, 2 H) 7.4 (d.
i 7'\.'(d J=8.6 Hz, 2 H 7.9 (m 4 H 8.2
HZ}—(d” (Q @ 1H 10.2 (s. 1 H. [00304] Ss,tep B

ver si on of
D-2-[4'-(4-1sopropyl - phenyl car banoyl oxy) - bi phenyl -
sul fonyl am no] - 3-net hyl -butyric acid tert-butyl ester

-Me%ﬁ’yl—@'—é’ Fﬂ’ nyfc%rlga%ﬁ’d%‘i(ﬁ:@f%lﬂ%@l‘h-@ﬁﬂ@ﬁ’mﬁih@xbﬁtync acid tert-butyl

4-sul fonyl am no] -3-nethyl-butyric acid was
eﬂMUone accordlng to procedures in Step 11B for Exanple

%
00385 e E%( %laﬁl oA %a- 18\485@52 B i %adoblo%gﬁégﬁmw(
sulfoﬂyd&nﬁo}-lzutyﬁc zH)d @rt@u(yﬂ;pstqmvagp@pqrﬁql aq_;p;)ilrg t@pl(oegiurej -sgnll\gir to

1 2 (d, J=8.6 Hz, 2 d, J=8.8 Hz, 2
that?%)ElaftnﬂléggF'j)J86m 2 H) 78(dH)J88(Hz 21 7.9

(m 4H 81 (d, J=9.3 Hz, 1 H 2 (s, .1 H 6. (s
[00318] HterEKlarp?- @'-ﬁy@@xy{blnhm}%ﬂulfm@mm 3-@ethyl-bufym ot
l: |
butyl esﬁer &{%f) % gé?f %{1‘11110'1 r%tunrg Q;QE‘ ﬁgsfo?vrelﬁ én gigtfﬂyl iR PASTRY ), QXN With
phenyhsocyanate (0.08 mL, 0. 74 mmol, 1 equiv) followed by Et;N (1 mL). The reaction
mixture was stirred for 4 hours. Solid precipitated from the reaction mixture was collected by

filtration, washed with ether to afford with 76% yield (295 mg).

[00319] 1H NMR (400 MHz, CHLOROFORM-D) & ppm 0.87 (d, J/=7.07 Hz, 3 H) 1.03 (4,
J=6.82 Hz, 3 H) 1.20 (s, 9 H) 2.07 (m, 1 H) 3.67 (dd, J=9.98, 442 Hz, 1 H) 5.13 (d, J=9.85

Hz, 1 H) 6.96 (s, 1 H) 7.14 (m, 1 H) 7.31 (d, /=8.59 Hz, 2 H) 7.36 (m, 2 H) 7.47 (d, /=8.34

Hz, 2 H) 7.58 (d, J=8.59 Hz, 2 H) 7.66 (d, J=8.34 Hz, 2 H) 7.91 (m, 2 H).

[00320] Step 11B: 3-Methyl-2-(4'-phenylcarbamoyloxy-biphenyl-4-sulfonylamino)-butyric
acid tert-butyl ester (200mg) was hydrolyzed according procedures in Step 11B for Example
3.62 to afford 3-Methyl-2-(4'-phenylcarbamoyloxy-biphenyl-4-sulfonylamino)-butyric acid in
88% yield (158mg).

[00321] 1H NMR (400 MHz, DMSO-D6) & ppm 0.82 (d, J=6.82 Hz, 3 H) 0.85 (d, J=6.57
Hz, 3 H) 1.95 (m, 1 H) 3.56 (dd, J=9.22, 5.94 Hz, 1 H) 3.90 (s, 1 H) 7.07 (m, 1 H) 7.35 (m., 4
H) 7.53 (d, J=7.83 Hz, 2 H) 7.80 (d, J=8.59 Hz, 2 H) 7.86 (d, /<22.23 Hz, 4 H) 8.08 (4,
J=9.35Hz, 1 H) 10.29 (s, 1 H).



[ 00305] The title conpound,

D- 3- Met hyl - 2-[ 4" - (2-t hi ophen- 2-yl - et hyl car banoyl oxy) -
wohr@sesnse 4- sul fonyl ami no] -butyric acid , was PCEpPs20e4037169

according to procedures simi3lar to that of Exanple

3.62. [00306] Step HA: Reaction of 2-(2-thienyl)ethyl

i socyanate with D 2-(4'-Hydroxybi phenyl -

4-sul f onyl am no) - 3- netExamped.y4i c acid- te -t-butyl

ester to obtain D-3-Mthyl-2-[4"-

(2-thiophen- 234! - @t hyl car banoyl oxy) - bi phenyl - 4- sul f ony

| am no] -butyricTacid tert-butyl esterswas done

accordi ng to-pk gures in StepHdIAT Exanpl e 3. 62.

Yield: 63% NWR biidﬁ 40 MHz, DWVSO- D6)
) I\Hz/ 6 HH 1X2S(s, 9 H) 1.9

d ppm 0.9 (dd, 9= .
(m 1 H 3.0 (t, 7.1 Hz, 2 H 3.3 (m 2 H 3.5 (dd,
J=9.6, 6.3 Hz, 1H 7.0 (m 2 H 7.2 (d, J=8.8 Hz, 2 H)
2-[4'-%13&1z6ﬂgthiob'hSn-BZyld:lt)rBzérhhyloyﬂyb%i[ﬂleiylfﬁwlml.a@lm@]:3"@‘3?14)’1'7. 8
. J=2. , .0 (t, J=5.7 Hz, 1H) 8.2 (d, J=9.
butytll&'f‘cdt?‘if‘g“fg’%%ﬁr?] St ep I(—IB: Conver si on g? ( 799
D- 3- Met hyl - 2-[ 4" - (2- t hi ophen- 2-yl - et hyl car banoy!| oxx) -
[00322] e niyle cdmpcuinﬂ;ﬁ‘rﬁﬂl'-@ﬁnﬂd})}ﬂhigplyni3Cy1@?<§b3dnqyg’ﬂ%’)-‘biﬂgwl' -

est er C :
st Tygal Rprety pyiy 51 e RL 0 SRR arEoRg gt
simil&i 1P B0yt Exintptd 3.6my| ani no] - butyric acid was done

according to procedures in Step HB for Exanple 3.62.

ield:. 439 : 701- 17 . .
oy S g g P B Y,
butyl I(jgter (1395 mk, g'lZ4 gﬁld;'])_lé@eq'ﬁi\(.)'wasﬂidsi)lvai 16 dietiy] ethey7 3 mk), gdded
wit Fpacplioneae SpLudg g (o ot 78 iy 06 frogiy e
E’@N.&lz kblidprécipiéhted Fén Ehetzactian tjxtite B { Min. 4Th§ mBh@e (vos contigucg to

i , | 8.1 (d,. /=9 Hz,. | ) ! )
sir afsoguBRH B o I 30d e PretiBIe ST Es e sion, SHe guin

ether)d pivb ROEIVY biefh (18Bkg)f onyl ani no] -

[00324] 1H NMR (400 MHz, CHLOROFORM-D) § ppm 0.87 (d, /=6.82 Hz, 3 H) 1.03 (d,
J=6.82 Hz, 3 H) 1.20 (s, 9 H) 2.08 (m, 1 H) 3.68 (m, 1 H) 5.15 (d, /=10.11 Hz, 1 H) 7.35 (4,
J=8.34 Hz, 2 H) 7.43 (m, 2 H) 7.60 (d, J=8.59 Hz, 2 H) 7.67 (d, /=8.34 Hz, 3 H) 7.74 (s, 1 H)
7.90 (¢, J=9.09 Hz, 3 H).

[00325] Step 11B: 2-[4'—(Benzo[b]thiophen—3-ylcarbamoyloxy)-bipheny1—4—sulfony1amino]-
3-methyl-butyric acid tert-butyl ester (180 mg, 0.31 mmol) was dissolved in methylene
chloride under N, atmosphere, added with TFA (2mL) at 0°C and stirred for 4 hus. Solvent
was evaporated and the product dried under high vacuum to give 2-[4'-(Benzo[b]thiophen-3-

ylcarbamoyloxy)-biphenyl-4—su1fonylamino]-3-methy1—butyric acid in 66%yield (108mg).

[00326] 1H NMR (400 MHz, MeOD)Sppm 0.82 (d, J=6.82 Hz, 3 H) 0.89 (d, /=6.82 Hz, 3
H) 1.20 (s, 1 H) 3.54 (d, J=5.05 Hz, 1 H) 7.30 (m, 2 H) 7.35 (m, 2 H) 7.58 (s, 1 H) 7.66 (d,



butyric acid [00308] The title conpound,
D-3-Methyl -2-14"-(4-trifl uoromet hoxy-phenyl car banoyl ox
W@ 2005l06@benyl - 4- sul f onyl ami no] -butyric acid , MeBEUS2004/037169
prepared according to proc&dures simlar to that of
Exanpl e 3. 62. [00309] Step 1l A© Reaction

of 4- net hoxyphen i socyanate with
J=859 3z 3 H) p,]y,(@xlyéﬁ% ﬁ) 7.78 (d, J=7.83 Hz, 1 H) 7.84 (d, J=8.59 Hz, 2 H)

7.924aS s Ry, qrﬂgno) 3-met hyl -butyric acid- tert-bntyl
ester to obtain D-2-[4'-(4-
Met hoxy- phenyl car banoyl oxy) - bi phenyl - 4- sul f onyl am no] -
3-met hyl -butyric acid thsampbad.y§ ester was done
according to procedures in Step HA for Exanple 3.62.
Yield: 49% &8701-199. IH NWR (400 Mz, DMSO D6)
d ppm 0.9 (dd, ISS 68Hz 6 H 1.2 (s, 9H) 1.9
(m 1 H 3.5 H201H)37(s 3 H 6.9

d, J=9.1 Hz, ' 7 4 (d,
528.8 Hz, 2 H) 9kg @_ EZ "D (m 21 H 8.2

(d, J=9.9 Hz, 1H)~10.1 (s, | I—I). [ 00310}%Step HB:
Reaction of D-2-[4'-(4-Methoxy-phenyl car banoyl oxy) -

N- (wnﬁ BMinytro S W dn@smit 8- gﬂll\l/ub tﬁesﬁ%ﬁ%ﬂox?}“i,)i‘-bﬁ)h@&ﬁq;yl)sulfonyl]-

tert-huty\ ester to D -2
D-valimef | yor onet hoxy- phenyl car banoyl oxy) - bi phenyl - 4- sul f on
yl am no] -butyric acid was done according to procedures

[00327] BhetleldoBotid, [?3—%1}%%? leé:Hzgfura%gy SflaMM%anrbonyl]oxy}

41-4. |H NMVR ppm
LY %ﬁ%‘l}’é“* -8)splfogyl]- folonenlvv@ RreRareq apsorénstqmcedgreg sigiilagio ghat
of Exdmpld3 . 3.7 (s, 3 H 6.9 (d, J=9.1 Hz, 2 H) 7.4 (d,

"8 F, 2H 7.4 (d J=8.8 Hz, 2 H 7.8 (d, J=8.6

Hz, 2 HZSA7.9 (m__ 4 r& 8.1 &?, J=9.3 Hz, 1H) 10.1 (s,
[0031&]0 Stgp 1 @gdlljB ﬁjwlg} ﬁ-plI-éN R 400 MHz, DMSO-D6) & ppm 0.80 (d,

fil 0

J= 6§%ﬁz "ébﬁ)’b’ksérb—% 2]$1§fzﬁ |Ha) ! 9%% E‘?{)Wﬂc/(t 9%;9%?’{&%%@%?%@1{)
4. 50(1:,, ﬁses%mg@@mn (d, J= $34 Hz, 1H)7 19(d J=8.84 Hz, 1 H) 7.34 (d, /=8.59 .

Hz, %ﬁ.h’@tst‘%n%ﬁ[s‘h;ﬂé‘sé B[4 HP5 Q5L Noxys RheNY] AR5 oammy o

Example 3.76

HO\EO

“SNH @

Tt OO0
0 o—)

N-[(4-{[(2,3-dihydro-1,4-benzodioxin-6-ylamino)carbonyl]oxy}-1,1’-biphenyl-4-
yl)sulfonyl]-D-valine

[09329] The title compound, N-[(4’-{[(2,3-dihydro-1,4-benzodioxin-6-
ylamino)carbonyljoxy}-1,1’-biphenyl-4-yl)sulfonyl]-D-valine , was prepared according to

procedures similar to that of Example 3.62.



bi phenyl - 4- sul f onyl am no] - butyric acid, was prepared
according to procedures simlar to that of Exanple
W@202/060480312] Step HA: To a sol ution PCT/US2004/037169
of D- 2- (4' - Hydr oxy- bi phenyl 10%- sul f onyl am no) - 3
-nmet hyl butyric acid- tert-butyl ester (300 ng, 0.74
mol, 1 eq.) in diethyl ether (10 nL) were added with
[00330] (Step f1AImdoMRAD6EREY.) FNENR (406 YA DMSO-DEPS pprh 0.80.(8,1/=6.82

o .. 1 e rie l.am n 4 ul, -Q. )| o,
s, SR 8400 B AT i DR o L e r s
Hz, 1A} €94 (de2<10i88MHA O 1) 7606, 1riegudaqd, S8 3¢-Hip 2 af)d . 718l (4,55=8.84 Hz,
col um chr omat ogr aphy to provide D 3-Methyl-2-[4"-(4-
3EDFﬂﬁ(@dﬁﬁ@ﬁ@?h%ggl%E%éy“%brbanDyIoxy)-biphenyl-4-su|fon
ylam no] -butyric acid tert-butyl ester in 37%yield.
NVR. GB8701-200. I HNMR (400 MHz, DVMSO-D6) D ppm 0.9

(dd, J=8.1, 6.8 Hz, 6 H 1.2 (s, 9 H 1.9 (m 1H 3.5
(dd, J=9.9, 6.3 Hz, 1 NVR G8701-200. |H NVR (400 Mz,
DVMBO-D6) d ppm 0.9 (dd, J=8.1, 6.8 Hz, 6 H 1.2 (s, 9
H 1.9 (m 1 H 3.5 (dd, J=9.9, 6.3 Hz, 1H 7.4 (m 4
H 7.6 (d, J=9.3 Hz, 2 H 7.8 (d, J=8.8 Hz, 2 H 7.9
(m 4 H 8.2 (d, J=9.6 Hz, 1H) 10.5 (s, 1 H). [00313]

Step HB: Conversion
of D-3-Methyl -2-[4"-(4-trifluoronet hoxyphenyl car banoyl o
xy) - bi phenyl - 4-sul fonyl am no] -butyric acid ferZ-butyl
ester to D 3-Methyl -
2-[41-(4-trifluoronethoxy-phenyl car banoyl oxy) - bi phenyl
-4-sul fonyl am no] -butyric acid was done according to
procedures in Step H B for Exanple 3.62. Yield: 76%
NVR: (39241-5. IH NWR (400 Mz, DMSO-D6) d ppm 0.8 (dd,
J=12.4, 6.8 Hz, 6 H) 2.0 (m 1H) 3.6 (dd, J=9.3, 5.8
Hz, 1H) 7.4 (m 4 H 7.6 (d, J=9.1 Hz, 2 H 7.8 (d,
J=8.6 Hz, 2 H 7.9 (m 4H 8.1 (d, J=9.3 Hz, 1H 10.5
(s, 1 H.Exanple 3.72 D

2- (4' - Car banoyl oxy- bi phenyl - 4-sul f onyl am no) - 3- net hyl -
butyric acid [00314] The title conmpound, D

2- (4" - Car banoyl oxy- bi phenyl - 4-sul f onyl am no) - 3- net hyl b
utyric



acid, was prepared according to procedures simlar to

that of Exanple 3.62. [00315] Step HA: To a solution
WoR®5A60(446 - Hydr oxy- bi phenyl - 4- sul f onyl am no) - 3PCT/US2004/037169

-nmet hyl butyric acid- tert-bgtyl ester (500 ng, 1.23

mmol, 1 eq.) in CH2Cl12 (2 nL) were added wth

chl orosul fonyl isocyanate (107 uL, 1.23 mol, 1 eq.)

under argon and sti rriEchogtle 3.36m t enperature for 16

hour s. Reaction was conplete as determ ned by TLC.

After workpdp ahd flash col um chromat ography,
D 2-(4'- Carb onxy bi phenyl - 4- sul f onyl am no) - 3-netlr
beutyrlc rt butyl est was_ obt ai ned. Yield:

45% ﬂ @m@o D6) d ppm 0.9
(dd, J 8 3 R\ 1I"(SH RHY 1.9 (m 1H 3.5

(dd, J=9.09, 6. P He, 1H 7.2 (d, J=8.%Hz; 2 H 7.7 (d,
J=8.8 Hz, 2 H 7.8 (d, J=LO Hz, 4 H) 8 2 (d, J=9.6 Hz,
1 H. [00316] Step HB: Conver si on of
N-[(4’-DH R 4-{dihydEa2 Bahbpewsodidxepin Shylhminoyaarhamyylp A dy -biphenyl-4-
I ;h% Putyrlc acid tert-butyl ester to
yDsulfeyl-Pyalies,; 2oyl oxy- bi phenyi - 4- sul fonyl ami no) - 3 -
met hyl -butyric acid was done according to procedures
[00331] ThSttidp cdrBuhdrN-EHéa B 4-dhyd - 2Bl SHagnz@Eme iR

ylammfﬁ i@oaﬁﬁ)éy% ll_l 1 ngér}_é) Q W{on %L \gasgygéﬂe%cié a&c@ghngsto

procedtd%smﬂdﬂ)irtitl(iht()ﬁExahh@le5762 (m 3 H) 7 7 (d J=8.8 Hz, 2 H
4 8.1 (d, J=9.3 Hz, 1 W.BmmﬂeS'm

) 7.8 (s,
o 48 gl it
J=6. 82@@1?312@%5 @, M@IHZZ? I(Hg 1: %mmyHaaﬂB)ﬁtnD%l/Hb&ﬂﬂrfsthh%O&dm 4
H) 695 e foi A NG T Pt ddn o Qg m it =59
Hz, 2 Ilg)wmdde.féﬁ $27, DADINS] (ASE=SoHL, 4 H) 7.88 (s, 1 H) 10. 21 (s, 1 H).

Hydr oxy- bi phenyl - 4- sul f onyl ani no) - 3- met hy! - but yr

ic acid tertbutyl Example 3.78

HO\EO
. O
\TW NH L
_d =N

N-[(4’-{[(5-methyl-3-phenylisoxazol-4-yl)amino)carbonyl] oxy}-1,1’-biphenyl-4-
yDsulfonyl}-D-valine

[00333] The title compound, N-[(4’-{[(5-methyl-3-phenylisoxazol-4-
yl)amino)carbonyl]oxy}-1,1’-biphenyl-4-yl)sulfonyl]-D-valine , was prepared according to

procedures similar to that of Example 3.62.

[00334] Step 11B: Yield 75%.1H NMR (400 MHz, ACETONITRILE-ID3) & ppm 0.63 (4,
J=6.82 Hz, 3 H) 0.74 (d, J=6.57 Hz, 3 H) 1.83-1.88 (m, 1 H) 2.20 (s, 1H) 2.34 (m, 3 H) 3.81



ester (300 ng, 0.74 mmol, 1 equiv) was dissolved in
diethyl ether (7.5 nL), added with phenylisocyanate
W@ 000886035 0. 74 mmol, 1 equiv) foll owed by Et3PCT/LS2004/037169
The reaction m xture was st@7rred for 4 hours. Solid
precipitated fromthe reaction m xture was col |l ected
by filtration, washed with ether to afford with 76%
(s, WiDed. b (©:2108) or§ (5. | BD31Q1(d,H7 RVRz( UBD7 KA, FEHBORZFORM.BY) (m,
7 1.03 (d, /=6.82 Hz, 3
4Hfﬂwmﬁ3%ﬁggﬁyﬂogj%8f%%)e7 (dd, /=9.98, 4.42
Hz, 1 H 5.13 (d, /=9.85 Hz, 1H) 6.96 (s, 1 H 7.14
(m 1H) 7.31 (d, /=8. SQEXHm,plez&V-!) 7.36 (m 2 H) 7.47
(d, /=8.34 Hz, 2 H 7.58 (d, /=8.59 Hz, 2 H) 7.66 (d,
/=8.34 Hz, 2 H) yp9lp(m 2 H). [00320] Step HB:
3-Met hyl -2-(4' - phe I car banoyl oxy- bi phenyl - 4- sul f onyl a
m no) -butyric a gt - but yl esterO(ZOOrrg) was

hydrol yzed accord L'_u'_a Ne_p 11B for
Exanple 3.62 to af

3- Met hyl -2-(4' - pheny car banoyl oxy- bi phenyl 4-sul fonyl a
m no) -butyric acid in 88%yield (158ng). [00321] IH
NVR (400 MHz, DMSO- D6) d ppm 0.82 (d, /=6.82 Hz, 3 H)
085(d/657H23 1.95 (m 1 H 3.56 (dd,

ey e g

F% , 22.23 Hz, 4 8.08 (d, /=9.35 Hz,
(003851 Thye titly C@@lpoq AN~ [@(&&@n@mnnm)mkonﬂ]oxy} -1,1*-biphenyl- 4-
S DR ERE S bR R RRth PRLORERIEIS BLPOIR it T2
00322] The title conpound,
[00336][ Jtep 1@%&@@&9})% |1H@1MR(AB10;MHa,rM@@@W plxryp 80i (prEd K H; 3 H)
| h

os7SUULOR Lol s TR D91 1 b 35T T Y21
J=8.84ldt. 231) B5ea(dple. 8. 182 2 H) 7.66 (d, J=8.59 Hz, 2 H) 7.81 (d, J=8.59 Hz, 2 H).

Example 3.80

HOTO

N-[(4’-{[(1-benzofuran-2-ylamino)carbonyl]oxy}-1,1>-biphenyl-4-yl)sulfonyl]-D-valine

[00337] Step 12A: 2-(4'-Hydroxy-biphenyl-4-sulfonylamino)-3-methyl-butyric acid (314
mg, 0.9 mmol) dissolved in methylene chloride (10 mL) and diethyl ether (20 mL) was added
with benzofuran isocyanate (143 mg, 0.9 mmol, 1 equiv) and triethyl amine (363 mg, 3.6
mmol, 4 equiv). The mixture was stirred at room temperature overnight. Solid precipitated
from reaction mixture was collected by filtration followed by column chromatography (silica

gel, 5% MeOH/CH2CI2). 76 mg of white solid was obtained in 16% yield.



[00323] Step HA:
2- (4" - Hydr oxy- bi phenyl - 4- sul f onyl am no) - 3- et hyl - but yr
W0 eooaosw@sd ert butyl ester (300 ng, 0.74 mol, 1POI/US2004/037169
equiv.) was dissolved in di@thyl ether (7.5 nl), added
wi th | -Benzot hi ophene-3-yl isocyanate (129.6 ng, 0.74
mmol, 1.0 equiv.) and 0.5 nL of EtsN. Solid
[00338] 661 NMRAGEEMEZDMITB DER&pibri 07400 @y, & Hrl . B)-7h(m, THE)

m xture was cont i d .t '
s22 Sib b, G AR BT A Bl SRTLASESIR Hig T8
, s7hggct Wi ether to give in 43%yield (187 .
(m 4?%23531:2}??'\/'? (iogsl\/l—lé, ;SLEO?O:OXQI\/FD) Sj ppggz). 87 (d,
=6. : =6. Hz, .3 1.20 (s,
[00339) gappies §1 FBdFQ%‘B%e e’iﬁﬁid%“gé‘e?&l%:;bo. 11 Hz,(slH)9 K
7.35 (d, /=8.34 Hz, 2 H 7.43 (m 2 H 7.60 (d, /=8.59

Hz, 2 H 7.67 (d, /=8. kahiple®d H 7.74 (s, 1H 7.90
(t, /=9.09 Hz, 3 H). [00325] Step HB:

2-% ' - (Benzol b] t hi ophen- 3-yl car banoyl oxy) - bi phenyl - 4-s
qu:x (F m- - methyl -butyric acid tert-butyl ester
( hg/ O di ssol ved in met hyl ene
HO™ ctrl ori de under a phere, added with TFA (2nl) at
BC and stirred for 4 hrs. Solvent was evaporated and
the product dried under high vacuumto give
2-[4' - (Benzo[ b] t hi ophen- 3-
D-3-Vief3A-Baszorran 2) cabbddyB o yéid 4'-@udairbowyh-2uietlnl-pBopyistubiyino i
. yric acid in 66%ield (108ng). [00326] IH NVR (400
biphepg-4-Wetey dppm 0. 82 (d, /=6.82 Hz, 3 H) 0.89 (d,
/=6.82 Hz, 3 H 1.20 (s, 1 H 3.54 (d, /=5.05 Hz, 1H)
[00310& %/16}{8 IBSA: 2 fxtifre 3BD{4 - Ry dtpxyfbipBer(yb-4-siiihnylanfifio)-3-methyl-

bl ety e 75 iy, 555 e sl £Ratb 8
acid (138 nf8 0 H& mnddt) 1 &y anmhRthJlakfindpidi€ine (DMAP, 95 mg, 0.77 mol, 1 eq),
and 3 qupioée}éicgﬁga%gggﬁélégf%% |l'1l]r 1?7%@%}1 I% ?g)n 12s%ﬁ7[3<? 1(.1)1n§/ rlnl,oof
dichloromethane under nitrogen atmosphere was allowed to react at room temperature for 3.5
hrs. Regular work-up and column chromatography (10% EtOAc in hexane) to give ]5—3-
Methyl-benzofuran-2-carboxylic acid 4'-(1-tert-butoxycarbonyl-2-methyl-propylsulfamoyl)-
biphenyl-4-yl ester (300 mg) in 71% yield. NMR: G8475-101. 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 0.9 (d, /=7.1 Hz, 3 H) 1.0 (d, J=6.8 Hz, 3 H) 1.2 (s, 9 H) 2.1 (m,
11 2.7 (s, 3 H) 3.7 (dd, J=10.0, 44 Hz, 1 H) 5.1 (d, /=9.9 Hz, 1 H) 74 (m, 3 H) 7.5 (m, 1
H) 7.6 (t,J=8.0 Hz,3 H) 7.7 (m, 3 H) 7.9 (d, /=8.3 Hz, 2 H).

[00341] Step 13B: Removal of t-butyl ester was done according to procedures in Step 11B
for Example 3.62 in quantitative yield. 1H NMR (400 MHz, DMSO-D6) 8 ppm 0.8 (dd,
J=12.1, 6.8 Hz, 6 H) 2.0 (m, 1 H) 2.7 (s, 3 H) 3.6 (dd, J=9.2, 5.9 Hz, 1 H) 7.4 (t, =7.6 Hz, 1
H) 7.5 (d, J=8.8 Hz, 2 H) 7.6 (t, J=8.2 Hz, 1 H) 7.8 (d, J=8.3 Hz, 1 H) 7.9 (m, 7 H) 8.1 (d,
J=9.3 Hz, 1 H).



[00327] The title conpound,

N-[(4"-{[2, 3-di hydro-I| - benzof uran- 5-yl am no) carbonyl ] o
WO 305/060466 bi phenyl - 4-yl ) sul fonyl ] - D-val i ne, WaBCT/US2004/037169

prepared according to proc&fures simlar to that of

Exanpl e 3.62. [00328] Step 11A and 1IB: Yield 40% IH

NVR (400 MHz, DMSO-D6) d ppm 0.80 (d, /=6.82 Hz, 3 H)

0.85 (d, /=6.82 Hz, 3 EXampl®8.8¢m 1H) 3.17 (t, /=8.97

Hz, 2 H 3.39 (s, 1H 4.50 (t, /=8.59 Hz, 2 H 6.72

(d, /=8.34 Hz, 1H)d d , 1H) 7.34 (d,

AR A %‘8 e 376
. Exanpl e 3.76

HON O 1T\ HLr "§ t £ i

N-[(4 - {[(2 3-di hydr 0- | , 4- benzodi oxi n- 6- yl ami no) car bon

ylJoxy}-I,1"-biphenyl-4- yl)sul fonyl]-Dvaline [00329]

Benzl;hﬁ'aﬁ-]ztdaﬁbdk?ﬁ@ Q¢18 d!~(1-tert-butoxycarbonyl-2-methyl-propylsulfamoyl)-
(2, 3-di hydro-| 4 benzodi oxi n- 6-

blphwygrﬁ'ryﬂ6§térar bonyl ] oxy}-| - bi phenyl - 4-yl ) sul fonyl ] - D-

0034&?' Tﬁé%tl-e C%Ex d@@f&@ﬁﬂﬁl@@&&ﬂé}@ﬁc haid m(maadumesycsrbmjlap
%l e 62.[00330] Step 1A and \((fu

methgmppylwlmy@ o) —yl Mere@rW@d% Q Brocg luges & 1§mlar

toth{t'%fE'xSa e 9,885 (d, ./=6.82 Hz, 3 H 1.98 (m 1H 3.42
421(m4|—|)681(d/884HZ 1H) 6.94 (d,
=10.86 Hz, 1 70981H)7?%g

[003473] 78 PA: /2_ Bergg F.'Elcagaopﬁrbalxygga(‘(léi 409 fng?-; w31%qulv@

dlsso%%%l&?&%:ﬂ o) (sEx B Lseadéedﬂzlﬂlr@c@ Nol ¢ &, 494 Iﬁﬁmr} 2®qﬁiy)5e[nd

enzodl oxe |n- -yl am noicar bon

stirred mlmr@hefﬂlyl Srafn. iy Hm%oaw@phw f‘ﬁ%lfwé@s&q) %ﬁsthyl-butyﬂc
acid IQ?FHK@ Lf)%d 47 o,le u1v ) was introdyced to the reaction mixture,
follov@g l(a‘;%he addition of%DMz:%}l (50 mlgi, 0.41 mm%?)z O%e%(li Ireans- allowed to stir at
room temperature overnight. The reaction mixture was then diluted with CH,Cl,, washed
with H,O and brine. Organic layer dried over MgSO4 and solvent removed to yield crude
product. Residue was dissolved in EtOAc and purified by column chromatograph (silica gel,
20%FEtOAc/ n-Hexane) to afford G9058-53-1 in 30.5% yield (325 mg).

[00344] 1H NMR (400 MHz, CHLOROFORM-D) § ppm 0.87 (d, /=6.82 Hz, 3 H) 1.03 (d,
J=6.82 Hz, 3 H) 1.21 (s, 9 H) 2.07 (m, 1 H) 3.68 (dd, /=9.85, 4.55 Hz, 1 H) 5.15 (d, J=9.85
Hz, 1 H)7.37 (m, 3 H) 7.53 (t, /=7.83 Hz, 1 H) 7.66 (m, 5 H) 7.77 (m, 2 H) 7.92 (4, J=8.34
Hz, 2 H).

[00345] Step 13B: Benzofuran-2-carboxylic acid 4'-(1-tert-butoxycarbonyl-2-methyl-
propylsulfamoyl)-biphenyl-4-yl ester (325 mg) was dissolved in dichloromethane (15 mL)
and added with TFA. The solution was stirred at room temperature for 7 hrs. Solvent was
removed by rotovap and crude product purified by column chromatography (5-20% MeOH/
EtOAc) to yield Benzofuran-2-carboxylic acid 4'-(1-carboxy-2-methyl-propylsulfamoyl)-
biphenyl-4-yl ester in 76% yield (241mg).



yl am no) car bonyl J oxy} -1, r-bi phenyl -4-yl)sul fonyl]-D-va
line, was prepared according to procedures simlar to
wo bas/oafsseExanpl e 3. 62. [00332] Step 11 A and 1l BCT/Ws®04037169
55% I H NWVR (400 MHz, DvVS01106) d ppm 0.80 (d, ,/=6.82
Hz, 3 H 0.85 (d, /=6.82 Hz, 3 H 1.97 (m 1H 2.08
(m 2 H 3.45 (s, 1 H) 408(m 4 H 6.94 (d, /=8.59
[00346F ,1 HINMR7 (406 MHE, DMSD-B8) dzpm 018 (J,./%6. sq &z, 3 H2 087 (§=4.82

Hz, 3;2)5;»504((31 S?}Q@ S 7 4;0% Prds 1(7{§ 1(1%1_3 bl 3. %’?Hz %7 60

(t, J—E’é@ﬁﬁ' ?H?777§(d'|@=§)85 Hz, 1 H) 7.85 (m, 7 H) 8.08 (s, 1 H).
{[ (5- et hyl - 3- phenyl i soxazol - 4-yl ) am no) car bony

[0034?%1 @%%np eé 3 g&tn}p%{; H%{g,y §.86, 3 .8¥,| 9 8%{ |3T88 Q;yenl mad ev‘tﬁlséd’]&l éc%gf’t)ig’ :1341

N-[ (4" -{[(5-methyl -3-phenylisoxazol - 4-

yl ) am no) car bonyl ] oxy}Exaniple B8phenyl - 4-yl ) sul fonyl ] - D-

valine , was prepared according to procedures sinlar

to that of Exanpl @o3.$2. [00334] Step 1IB: Yield

75% | H NWVR (400 I\/Hzf ACETONI TRILE-D3) d ppm 0.63 (d,

/| =6. 82 Hz, H)O\T 7 H, 3 H 1.83-1.88 (m

1H) 2.20 (s | BQ 2. .

1H) 6.66 (s, 1H) 7. 1£(d J=7.8

/=4.80 Hz, 4 H 7.59 (m 4 H 7.

7.80 (d, /=8.08 Hz52 H). Example

N-[ (4" -{[ (methyl am no) car bonyl ] oxy}-I,|"-bi phenyl - 4-yl
3-Methyll 2 [anys- iﬁimO‘rl]‘Gl:neﬂlﬁl-ilﬁﬁﬁ%}ylmébtplleh@‘bﬂﬂfsmih@lmo}-butyrlc

nmet hyl am no) car bonyl ] ox 14 ' - bi phenyl

aﬂdfﬂrgémﬂ%‘& |]-D-valine, was prepar)(g]l accor di ﬁg t)c;

procedures simlar to that of Exanple 3.62. [00336
[003&] esze;ﬂ@; %(zewdﬁﬁ%blphmmutfdmawm) 3-msthm)-betyppraidiego

butyl(eﬁﬁer (_L1Q§ mg, 9?‘% 9—[%“%’7 gq}(h Gpro- -tgab(gé E&eﬁl}{%bf&d}r%lqg 431%

0.25 mmol, 1 equiv.), and K2CO3 (86.4 mg, 0.63 mmol, 2.5 equiv) were mixed in DMF (8

mL) and heat to 110°C for 4.5 hr. Reaction was complete as determined by TLC. Then the
reaction mixture was cool to room temperature, diluted with EtOAc, washed with brine and
dried over MgSO,, After removing solvent, crude product was purified by column
chromatography (silica gel, 20% EtOAc / n-Hexane) to afford G9058-109-1 in 74% yield
(100 mg).

[00349] 1H NMR (400 Mz, CHLOROFORM-D) & ppm 0.80 (d, J=6.82 Hz, 3 H) 0.96 (d,
J=6.82 Hz, 3 H) 1.14 (s, 9 H) 2.01 (m, 1 H) 3.61 (m, 1 H) 5.07 (d, J=9.85 Hz, 1 H) 7.03 (4,
J=8.59 Hz, 1 H) 7.19 (s, 1 H) 7.21 (s, 1 H) 7.55 (d, J=8.59 Hz, 2 H) 7.62 (d, J=8.59 Hz, 2 H)
7.85 (d, /=2.02 Hz, 2 H) 7.88 (d, J=6.06 Hz, 1 H) 8.40 (s, 1 H).

[00350] Step 14B: 3-Methyl-2-[4'-(5-trifluoromethyl-pyridin-2-yloxy)-biphenyl-4-
sulfonylamino]-butyric acid tert-butyl ester (97 mg) was dissolved in CH,Cl, (6mL) and
added with TFA (2 mL). Reaction was complete in 6 hrs as determined by TLC. After
removing solvent, residue was purified by column chromatography (10%MeOH / CH,Clp) to



/=8.84 Hz, 2 H 7.58 (d, /=8.84 Hz, 2 H 7.66 (d,
/=8.59 Hz, 2 H 7.81 (d, /=8.59 Hz, 2 H). Exanple 3.80
W(D'I'QDOSJOCMNN- [( PCT/US2004/037169

4' -{[ (| -benzof uran-2-yl am hd) car bonyl ] oxy}-1,1" -bi phen

yl -4-yl)sul fonyl]-D-valine [00337] Step 12A:

2- (4" - Hydr oxy- bi phenyl - 4- sul f onyl am no) - 3- net hyl - but yr
afford ﬁ-lml!ugtzé|_’4'1(4-mnl)mranghyrrwkiﬁinen-sbwwmmw-wwwlem@o] -biutyric

.. chloride and diethyl ether (20 nL) was added

amdéﬂé%“ﬁ@Wig%g i socyanate (143 ng,(0.9 n%nl, 1 equiv)

and triethyl amne (363 ng, 3.6 mml, 4 equiv). The
[00355111 rﬁgNW\(a_@o S’{Hzl; N?d?aats ppac 1 @nypet. 62 Bz, 8 FoWetddghmo.82 Hz, 3

ol i recipitate r ti i X I
B 150 101 521 G o) Sl DU et G2t e ey 6 280
7.68 (&l J18%59€50 1p Yiie Ok @H2SE.2) He 7BHNE.0D{d, Wi 137 BglliH) 8&s(d,

tained in 16% yiel d.[00338] 1H NVR (400 M,

J2.NBOIBB) d ppm 0.74-1.00 (m 6 H 1.90-2.07 (m 1 H

3.22-3.48 (m 1H) 6.86 (d, /=8.59 Hz, 2 H 7.10-7.28

(m 2 H 7.33-7.62 (MEgahple3.889-7.83 (m 4 H) 7.86

(s, 1 H. [00339] Exanples 81 and 82 were nade based

on Schene 13. Exappl ¢ 81

D- 3- Met hyl - benzof ur &n- 2- car boxylic acid

4'-(I-carboxy-2-névhlm-n thsul fanoyl ) - bi phenyl - 4-yl

ester [00340] Step IA\ 4 ¥ qlof

D- 2- (4' - Hydr oxy- bi phényl- 4- sul f am no) - 3- met hyl buty

ric acid tert-butyl ester (305 .75 mmol, 1 eq),

3- Met hyl - benzof uran- 2- carboxylic acid (131 ng, 0.74

nmmol, 1 eq), 4-dinethylam nopyridine (DVAP, 95 ,
3-M@hyIn2- o quinolised-ylozycbiphenybisy 9%@2&!&0%9\“56‘6 iaFir’ilitg'g‘b“tyl
ester(DCC, 240 ng, 1.17 mmol, 1.6 eq) dissolved in 5 nL of

di chl oromet hane under nitrogen atnobsphere was all owed
[00352] Tledite campotmdrﬁ-l\/éqﬂ‘;yé@a{ﬂ'c(ﬂ@inpléﬁg,l%y)-b1pheny1-4-sulfony¥5%m01-

butyric acid tert-butyl ester, was prepared according to procedures similar to that of Example

3.83.

[00353] Step 14A [9058-120-1]: 2-(4'-Hydroxy-biphenyl-4-sulfonylamino)-3-methyl-
butyric acid tert-butyl ester (200 mg, 0.49 mmol, 1 equiv.), 2-Chloroquinoline (242 mg, 1.48
mmol, 3 equiv) and Cs,CO; (402 mg, 1.235mmol, 2.5 equiv.) were mixed in DMF (8 mL)
and stirred at 100°C for 7 hrs. Reaction mixture was cool to room temperature then placed in
an ice bath and added with water. The solid precipitated from the mixture was collected by

filtration and washed with water. After drying, 174 mg of yellow solid was obtained in 66%

yield.

[00354] 1H NMR (400 MHz, CHLOROFORM-D) § ppm 0.88 (d, /=6.82 Hz, 3 H) 1.03 (d,
J=6.82 Hz, 3 H) 1.22 (5, 9 H) 2.07 (m, 1 H) 3.68 (dd, J=9.85, 4.5 Hz, 1 H) 5.15 (d, J=9.85
Hz, 1 H) 7.15 (d, J=8.84 Hz, 1 H) 7.38 (d, J=8.84 Hz, 2 H) 7.45 (m, 1 H) 7.63 (m, 3 1) 7.71
(d, J=8.84 Hz, 2 H) 7.81 (t, /=8.72 Hz, 2 H) 7.91 (d, /=8.59 Hz, 2 H) 8.17 (d, /=8.34 Hz, 1
).



hrs. Regul ar work-up and col unm chromat ography (10%
Et OAc i n hexane) to give D 3-
waoedaosoyl4sbenzof ur an- 2- car boxylic acid 4" - (I PCT/US2004/037169
-tert-butoxycarbonyl - 2- net bl - pr opyl sul f anoyl ) -
bi phenyl - 4-yl ester (300 ng) in 71%yield. NWR
&@B475-101. IH NWR (400 MHz, CHLOROFORMD) d ppm 0.9
[00358] Step24B [$063-1211): 3-Metlfyd-2- [ﬂ':(ﬁulﬁollﬂz—z-yB)XM)-bﬂ)héhyQ 4. 9

sulﬁér.y%ml %B]-b}iggpc g&ﬁ}er&?ﬂ%esg)f Q%ﬁ %g gfa%hssP}vgd ewlcalom%nee&

mL)(ahd hydr8lygedhizith BF Ad)(4 ThLj af wwpm3erhf)eratu® ofvek; a peEBd 3f #HExs. olvent

Step 13B:. R - byt t
was ot B o e g Bl O S pem)
to afBor® 2-Nlethyj+aat-{quiolin-e - m;@bd;phéﬂyil-mlvﬁif&r@%lhﬁmut;@m&ﬁ)ss%

8 (dd, J=12.1, 6.
yldc{j@%%’ggl)sﬁ(dd J92 59Hz 1H)74(tJ76Hz
7.5 (d, J=8.8 Hz, 2 H) 7.6 (t, J=8.2 Hz, 1 H) 7.8

[oosseq 1H:0IR (m MHz HMe(ZD}Ba f);b‘ih om il HCJ)86 32 (9, 3 $570.88 (4fz=6.32 11z, 3

H) 15&6@0% g{})éﬁOéd cfaﬁ%ﬁ?i } Tﬁ—I) a&q)gi J=8.84 Hz, 1 H) 7.25 (d, /=8.84 Hz, 2 H)
7.3941, 744 SZH£t1 96( carhomyl 1 | | A
e 08‘%42%’ TRe L Par B S SRk 26 1
1H)§e<3% i %(@ﬁgg ,gH&g 3 (m, 1 H) 7.74 (m, 1H)779 (dd, J=7.83,
12641z { b =4
met h%/{?bggg%yygz?fxg%n%% %72% deJ 844H§/I1%)st er, was
prepared according to %ﬁocedures simlar to that of
Exanpl e 3.81. [00343] $&xample3A5 2- Benzof ur an
carbocar boxylic acid (400.5 ng, 2.47 mmol, 1 equiv.)
di ssolved in dry Gkamz (50m.) was added mnth DCC
(1.019 g, 4.94 2 eqU|v) and stirred under N2 for
15m n. Then
2- (4" - Hydr oxy- blphenyi-A su on%i§n1no) 3-met hyl - but yr
ic

NO,
N-({4’-[(5-nitropyridin-2-yl)oxy]-1,1°-biphenyl-4-yl}sulfonyl)-D-valine

[00357] The title compound, N~( {4’-[(S—nitropyridin-z-ﬂ)oxy]-1,1 *-biphenyl-4-yl1} sulfonyl)-

D-valine , was prepared according to procedures similar to that of Example 3.83.

[00358] Step 14A and 14B: Yield 60%. 1H NMR (400 MHz, MeOD) & ppm 0.82 (d, J=6.82
Hz, 3 H) 0.88 (d, J=6.82 Hz, 3 H) 1.96 (m, 1 H) 3.58 (d, /=5.31 Hz, 1 H) 7.11 (d, J=9.09 Hz,
1 H) 7.22 (d, /=8.84 Hz, 2 H) 7.70 (dd, /=11.87, 8.84 Hz, 4 H) 7.83 (d, /=8.59 Hz, 2 H) 8.52
(dd, /=9.09, 2.78 Hz, 1 H) 8.91 (d, /=3.28 Hz, 1 H).

Example 3.86



acid tert-butyl ester (1.0 g, 2.47 mmol, 1 equiv.) was

introduced to the reaction m xture, followed by the
wadasnsmss of DVAP (50 ng, 0.41 nmol,). The m XPOT/@SWa£037169

allowed to stir at roomtemderature overnight. The

reaction m xture was then diluted wth CH2O 2 washed

with H2O and brine. Organic layer dried over MySq4 and

sol vent renoved t6‘ %Id crude product. Residue was

di ssol ved in EtOA puri fied by col um

chr omat ogr aph (SI| @ 20V OAC/ n- Hexane) to

af ford (®058-53-1 |n<80 % eI 25 ng). [00344] IH

NVR (400 MHz, CHLOROFORM D) d p 0@? (d, /=6.82 Hz,

3 H 1.03 (d, /=6.82 Hz, 3 HM& 21 (s, 9 H 2.07 (m

1H) 3.68 (dd, /=9.85, 4.55 Hz, 1H) 5.15 (d, /=9.85 Hz,

N—(ﬁ)”ﬂ[(%?ﬁ—gizlze&lmxz 1 1dzn-§%f )gky] {g’?béﬁﬁﬂ?ﬂzt ihH;llle{yggl%-&E%ineS

Benzofuran 2- carboxylic acid

I00§§91 (Fheﬂléﬁ% coBRRUBt AR dimeteryripidpyrdlos hhbybiphenyl-4-
yl}sﬂlf@xliﬁﬁwlvaﬂné/ kva@ﬁrte%[srec( gb%érdlri]‘%)to g%é%;gxﬁre%%ﬂixf{agg? fh?thof Example 3.83.

di chl’or omet hane
slutonvmsstwredatroomtemmrMUrefor7 hrs.

[00369] Rsix 1 Afersid L éRpYiel! By6. LB NMEH 4N Fz VMO St 81 (d, /=6.82
Hz, B lq{)'osze(g RY%. 89‘3—# g a%ngﬁcaf L?@B%E@X #?3?% Mesls B’ 986 55

Benz
(s, 34H)i73 Gal Bd%y8 1, ifed. MIHZ,[:Q‘Hb'Xlﬁ@(d ey Hy.-3 1) ey /=s484yliz, 3
| d (241ng).[00346] | HNVR (400
H)f§£§tiﬁff§§§d ppm 0.80 (d, /=6.57 Hz, 3 H) 0.87 (d,
/=6.82 Hz, 3 H 2.04 (m 1H) 3.24 (m 1H) 7.43 (t,
/=7.58 Hz, 1H) 7.49 (d,Exan)8A8Hz, 2 H) 7.60 (t,
/=7.96 Hz, 1H) 7.70 (d, /=9.85 Hz, 1H) 7.85 (m 7 H)
8.08 (s, 1 H. [0 7b Exanples 3.83, 3.84, 3.85,
3.86, 3.87, 3.88, 3. 9 wer e made based on Schene 14.

Exanpl e 3. 83 HOO\I\{H YA
0 N%;N)‘CI

N-({4°-[(4-chloropyrimidin-2-yl)oxy]-1,1’-biphenyl-4-yl}sulfonyl)-D-valine

[00361] The title compound, N-({4’-[(4-chloropyrimidin-2-yl)oxy]-1,1°-biphenyl-4-

yl}sulfonyl)-D-valine, was prepared according to procedures similar to that of Example 3.83.

[00362] Step 14A and 14B: Yield 59%. 1H NMR (400 MHz, DMSO-D6) & ppm 0.80 (d,
J=6.82 Hz, 3 H) 0.85 (d, /=6.82 Hz, 3 H) 1.97 (m, 1 H) 3.47 (s, 1 H) 7.24 (d, J=5.81 Hz, 1 H)
742 (d, J=8.84 Hz, 2 H) 7.87 (d, 7 H) 8.66 (d, /=5.56 Hz, 1 H).



-XJ n CF3
3-Methyl -2-14"-(5-trifluoronethyl-pyridin-2-yloxy)-bip
wheogloetdscul f onyl am no] -butyric acid tert-but yPCEEEEN4/037169
[00348] Step 14A: 114
2- (4' - Hydr oxy- bi phenyl - 4- sul f onyl am no) - 3- net hyl - but yr
ic acid tertbutyl ester (100 ng, 0.25 mml, 1.0
equiv.), 2-Chloro-5-triEkamople 3188t hyl pyridine (45.4
ng, 0.25 mmol, 1 equiv.), and K2CO3 (86.4 ngy, 0.63
mol, 2.5 equiv) weH ) xed in DVF (8 nL) and heat to
1100C for 4.5 hr. gﬁﬁgon was conpl ete as determ ned
by TLC. Then the reatti: e was cool to room
t enper at ur e, dl|uted6§% hed with brine and
dried over MySq 4. After renoving/sdlvent, crude
product was puri fied by colum chromat ography (silica
|, Hexane) to afford (0058-109-1 in
Ny i 06 e PR B bRk -0 bt
CHLOROFORMD) d ppm 0.80 (d, /=6.82 Hz, 3 H) 0.96 (d,
[003635. 182 itz corBpdind, IN-KR {(Syridsh- ﬁ)ylo&ypﬂ,l’(ﬁphellﬂ-élfyl]ﬁﬁfoﬁ S

vahgg 1\§as(p§ep(aie'gl)acspr§1&g Eosprocféﬂ'_lpes]m@slar(ta tha; 0%]5)@9’1%3 8
7.62 (d, /=8.59 Hz, 2 H 7.85 (d, /=2.02 Hz, 2H)788
[00364] SItsp6L4&6antﬂsz11ﬂ)e1&34@ 1R o MEROBIHO ﬁ%ﬁpp&f}B 82 (d,

- (5-trif | di | “bi
e 03k G b L D T e R s b e 1 10
7. 10((87J=m)5 H@S }glﬁﬁqh& &7 b, 431 I@ 1(EBrids (énﬁs%i%éj 2¥h Y9 (g,

I on V\HS conp 'ete in

J“gﬁég@rméézﬁy%'l@{:“ Hé\igto&(d»rJeﬁé\? itg1 %Néﬂtzg (rneélﬂjue was
purified by colum chr omat ography (10%veOH / CH2C 2)

toafford mple 3.89 o _
3-Met hyl -2-[4" - (5- trlfluoromsthyl pyridi n-2-yl oxy) - blp

henyl - 4- sul f onyl é butyric acid in 66%yield (54.5
ny) . [00351] I H 3%400 MHz, MeOD) d ppm 0.81 (d,

/=6.82 Hz, /682HZ 3

A
0
N-{[4°-(1,3-benzoxazol-2-yloxy)-1,1’-biphenyl-4-yl]sulfonyl}-D-valine

[00365] The title compound, N-{[4’-(1,3-benzoxazol-2-yloxy)-1,1 ’-biphenyl-4-yl]sulfonyl}-

D-valine , was prepared according to procedures similar to that of Example 3.83.

[00366] Step 14A and 14B: Yield 85%. 1H NMR (400 MHz, DMSO-D6) & ppm 0.82 (d,
J=6.82 Hz, 3 H) 0.85 (d, J=6.82 Hz, 3 H) 1.86-2.05 (m, 1 H) 3.58 (dd, J=9.22, 5.94 Hz, 1 H)
7.32 (d, /=9.35 Hz, 1 H) 7.53 (d, J=7.33 Hz, 1 H) 7.61-7.73 (m, 3 H) 7.81-7.99 (m, 6 H) 8.10
(d, /=9.35 Hz, 1 H).

[00367] Example 3.90 was made based on Scheme 15.



H 1.97 (m 1H) 3.55 (d, /=5.31 Hz, 1 H) 7.09 (d,
/=8.59 Hz, 1H) 7.19 (d, /=8.59 Hz, 2 H 7.68 (dd,

WO 2003/06E56 8. 59 Hz, 4 H) 7.83 (d, /=8.34 Hz, 2 POT/8SDR4/037169
(d, /=1 1.37 Hz, 1H) 8.35 (©&¥, /=2.53 Hz, 1 H). Exanple
3.84 HOOGC=S /] \ -
3-Met hyl -2-[4' - (qui nolin-2-yl oxy) - bi phenyl - 4-sul f
onyl am no] - butyri c aci dExsmplei3filyl ester [00352] The
title conpound, _

3- Met hyl ~2-[ 4' - (qui nol i n- 2-yl oxy) - bi phenyl - 4-sul fonyl a

m no] - butyric acid tert-butyl ester, was prepared
according to procedures simlar to that of Exanple

3.83. [00353] Htep..l ‘ 4_ - Hydr oxy- bi
rhenyl - 4-sul fo | 3N R m 49

tert-butyl es ( ny, S
2- Chl or oqui nof_il ne/_2—42 ng, 1.48 mml 3 eqU| v) and
CsS2C33 (402 ng, 1. 235mm| 2.5 equiv.) were mxed in

on
A L AR, b o S0
d_added th t Th recipitate
00#&2 TR AT PR LGPV ek id- by Pk | om) abidolvcd n

thi SNRBIMESH A3 P mPVPH 8 heatth b &ux %ryl'hP gmdtfrﬁ%%&ta?%ogéﬁ oel doflition

was_obtained 1n 66%yield. [00354
Wa@QBmﬂf}Bﬁ@“ﬁﬁ)?ﬁ@O%ﬂf@%ﬁS/eiff@O@Zedl—LReS@lel-ﬂ)lqub%ne(ddvas

dlssfoﬁf@d ﬁgarﬂ’gdrgtg’s rhathgiel‘?ezchg)%g% g?déﬁseg ng g}g% 1 H)l H;% 38 1 (5 d ((j 4

7 /=8.84 Hz, 2 7.45 (m 1H)
[003;6% 3Stf(nﬂ 5B3 qufurpg} 2( -tnmetgylgsqlaw(,?: 4, Il-ﬁ 8gmB]) (was diss@yein

meth?lene%h@rldz (la)jmﬁ,fjand O(fcﬁ t? 978"@ 4 gro’ﬁQopgenyT aéeqyl cfllorlde (419|_6|% mmol,

L. lequlv ) was added at this temperature. Under vigorous stirring, a solution of TiCly (23 mL,

1M, 23.2 mmol, 1.3 equiv.) in CH,Cl, was added dropwise and stirring continued for 20min.
Then the reaction was quenched with H,0 (100 mL), cooling bath was removed and the
mixture was allowed to warm up to room temperature. It was then diluted with H,O (100mL)
and extracted with CH,Cl, (3X). Organic layers were combined, washed with brine, dried
over MgSQy, solvent evaporated. Crude product thus obtained was subject to column
purification. (silica gel, IO%EtOAC/Hexane). 980 mg of 1-Benzofuran-2-y1-2-(4-bromo-
phenyl)-ethanone was obtained in 17% yield.

[00370] 1H NMR (400 Mz, CHLOROFORM-D) § ppm 4.34 (s, 2 H) 7.34 (d, J=8.59 Hz, 2
H) 744 (d, 1 H) 7.58 (d, J=8.59 Hz, 2 H) 7.62 (d, J=5.81 Hz, 1 H) 7.67 (s, 1 H) 7.71 (m, 1 H)
7.84 (t, J=6.19 Hz, 1 H).

[00371] Step 15C: A solution of 3-Methyl-2-(4-tributylstannanyl-benzenesulfonylamino)-
butyric acid fert-butyl ester (347.5mg, 0.58 mmol, 1.0 equiv.), 1-Benzofuran-2-yl-2-(4-
bromo-phenyl)-ethanone (200 mg, 0.64 mmol, 1.1equiv.) and Pd(PPh3)4 (66 mg, 0.06 mmol,
10%) in anhydrous toluene (10 mL) was heat to reflux for 7 hrs. Reaction was complete as

determined by TLC. Solvent was removed by rotovap and crude product purified by column



H) . [ 00355] Step 14B [9058-121-2]:
3-Met hyl -2-[4' - (qui nolin-2-yl oxy) - bi phenyl - 4-
wa@ mosoemas@m no] -butyric acid tert-butyl ester PABESI00)/037169
was di ssol ved in dichloroetidane (12 nL) and hydrol yzed
with TFA (4 nL) at roomtenperature over a period of 4
hrs. Sol vent was renoved and crude was purified by
chrowhiggrph(sdive ed G204 p RO AEhntiaxtne) @9a MR A'-(DEEhzdforan-2-y1-2-

o B Hipheny g g sy e A s B
(62mgho] - butyric acid in 58%yield (84.8ng). [00356] I H
NVR (400 MHz5MeOD) d ppm 0.82 (d, /=6.82 , 3 H 0.88

o0y HTRGE o0p s S o 1%) S B sl Bps .

J=6182397, (3tH) 1. F6(sS2HH 58 adhl)JSé 8364 65 Hz/ Fi) 4. ,1;6 t@zz H)057(c(1 629 85
ra{0 430 B T S el B S a8 1 0B g 7.0

(d]SYQ)Hgl@H)’ =7.83, 1.26 Hz, 1H) 7.82 (m 1H) 7.85 (m
8.23 (d, /=8.84 Hz, 1 H). Exanpl e 3. 85

ol 5 D A

methlyICfudyrid a(cf& t@#tibﬁ@pééfdr @62@1’1@) Wis)as¥iked in'az | cﬁaf‘s 'DﬁzCﬁ ] ln}Lﬁ Ynd

l'ine , prep ared accor

addfﬁg Btk Eﬁa‘ P nélr)mﬂl%ﬂiea%’f@nfrﬁéwedws EREptaoEn 83311136{‘3@)0@ 88P hrs
Solﬂn@ﬁ/aélﬁ‘:fho@&ﬁ cxllﬂquroEﬁ!lc@ 'WQS ed Ib'§7| cgiwxﬁg(cﬁ%q% Mgap}}gﬁgg
Megﬁé%“aqh) mffor@%% (%@enzoﬁgalgz sz OXQ-eﬂWI)%l%lmn§/ldﬂ; stﬂfggyl@ﬁmo]-
0 2 7.70 (d 11 ,
3m'éﬁ1glﬂl.}%nc7acgd2n{fb/o 1eﬁé%7%)59 Il:l)lz 5 H)(8 52 (dd
II;/? 91d/328Hz 1 H. Exanple
[00@4361|I:bNMR (400 MHz DMSO-D6) 8 ppm 0.79 (d, J=6.82 Hz, 3 H) 0.84 (m, J=6.82

e G B g € M)l D,
2 HNL.7 &) J3(59), }&, améﬂa@my@ym V188 ¢4, A-H) 189 @xyas:94 1z, 1 H) 8.13 (s, 1
H) 10:0% @hegy! - 4

[00375] Example 3.91 was made based on Scheme 16.

Example 3.91

D-2- [4'—(Benzofuran—2-sulfonylmethyl)-b1phenyl—4-sulf0nylammo]-3-methy1-butyr1c
acid
[00376] Step 16A: Starting material 2-[1,2,3]Thiadiazol-4-yl-phenol was prepared according
to literature procedure (M. A, Abramov, W. Dehaen, B. D'hooge, M. L. Petrov, S. Smeets, S.
Toppet and M. Voets Tetrahedron, 2000, 56, 3933-3940). 2-[ 1,2,3]Thiadiazol-4-yl-phenol



yl }sul fonyl)-D-valine, was prepared according to
procedures simlar to that of Exanple 3.83. [00360]
we@p/0dodde and 14B: Yield 82% I H NVR (400 VHz, pOyORD004037169
ppm 0.81 (d, /=6.82 Hz, 3 H7 0.88 (d, /=6.82 Hz 3 H)
1.97 (m 1H) 3.56 (d, /=5.31 Hz, 1H) 3.78 (s, 3 H)
3.85 (s, 3 H 573 (s, 1H 7.18 (d, /=8.84 Hz, 2 H)
(247 ng5 1 38 mufcil 284-BromorBethf)l-pheifd)-4.,5, 5-eBarBehyt 1,3.2] didxaBoiBlane

(40%%1%, %6’7&11:1{?1,8%),Sand :kZEQ)B (B%a nqg, |2%7311'11181ch, t@eqq \gasl_r'{qix%d 1?1 8Vm]\L of
CHRC{attl hfet 4o %ﬂ&nrﬂptyﬁiﬁﬁgediaﬁn&plydﬁé.mﬁe} fdactio'n V&Hsmbﬁ@b&e—a@: y
] - i 61] The tit
mopd e s G st s HRIENC SR Ry RuFe 4P SO ippprated, The
resyitipBethdeomnytbnial Bray adbjgeeto cwm&uh ; rmfhﬁﬂ@dEx t@gﬁiapﬁ? QZU%’ Ef@Aé ﬁ’l hexane) to
to._that o a
sivBp S A A Sttt e oS S0re ane R Rera 50l B beDIB RS
mgFn0N ;Qel&CNM@ Ebfsa*@&% ?g NMR kﬂoo%ﬁ? d}ﬁoﬁoﬁog& igz 5 pqm 1.3
{:%HW b gs, %éﬁ) 6/64d, 84 .0tz le)H)Z (7n,8’r7H)(hI4 (d7J=H) 8 Bz6BH] @7 (d, J=8.1
/2f5.56 Hz, 1 H).Exanple 3. 88
N—{[4 (pyrldln 2-yloxy)-I,1"-biphenyl-4-yl]sul fonyl}-

D-val ine [00363] The title conpound
[00RF7] [Sep 1(6#/ SPﬁﬁkhGWW&)@@?Q1(41Brwmbwy¢eswlfw]agun¢)oiﬁmrf}ly19
I ar
but%ﬁ:l dc{ag?eﬂé;p@%ilg&ﬁf’? £ ?48%§ 6 @%gérggqa{ﬂg% R 2?@%%%&%? @5
benmrl@llﬁgnsak%nzpﬁmms caoied w@ccow@@cm9cedumpm sae;ssas fodt Example

8 e e 0 o o
butyridjacid methyl dster ih 57%3@1d. NMB: GR4751H5. H RMK (10082, BENIENE-
D6)%0p’§lq Jgﬂggi@é s fﬁ{?é@i@ Jggéng( %1}8% 9 Q?H()r_?f‘o %
50(d J=10.1Hz, 1 H) 6.6 (d, J= 10Hz,1H)71(m,4H)73(m,6H)7.3 (s, 1 H) 7.4 (m, 1
H).

[00378] Step 16C: A solution of D-2-[4'-(Benzofuran-2-ylsulfanylmethyl)-biphenyl-4-
sulfonylamino]-3-methyl-butyric acid methy] ester (75 mg, 0.15 mmol, 1 eq) in 4 mL of THF
was placed in ice bath. 125 mg of MCPBA (77%, 0.55 mmol, 3.7 eq) in 3 mL of THF was
added dropwise. After addition complete, ice bath was removed and the reaction was allowed
to warm to room temperature and stir for 12 hrs. TLC indicated reaction was complete.
Regular work-up and column chromatography (20% EtOAc in hexane) to afford D-2-[4'-
(Benzofuran-2-sulfonylmethyl)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid methyl
ester (56 mg) in 70% yield. NMR: G8475-166. 1H NMR (400 MHz, CHLOROFORM-D) O
ppm 0.9 (dd, J=33.3, 6.8 Hz, 6 H) 2.0 (m, 1 H) 3.4 (s, 3 H) 3.8 (dd, /=10.1, 5.3 Hz, 1 H) 4.6
(s,2H)5.1(d,/<10.1 Hz, 1 H) 7.4 (m, 4 H) 7.5 (m, 3 H) 7.6 (m, 1 H) 7.7 (m, 3H) 7.9 (d,
J=8.8 Hz, 2 H).

[00379] Step 16D [: Hydrolysis of D-2-[4'-(Benzofuran-2-sulfonylmethyl)-biphenyl-4-

sulfonylamino]-3-methyl-butyric acid methyl ester was carried out according to procedures in



Exanple 3.89 HOyD =s \ H v
N-{[4"-(I,3-benzoxazol -2-yl oxy)-I,1"-bi phenyl-4-yl]su

wo 0vglo$0485 val i ne [ 00365] The title conpound, PCT/US2004/037169
N-{[4'-(I,3-benzoxazol -2-ylxy)-1, |
' - bi phenyl -4-yl]sulfonyl}- D-valine , was prepared
according to procedures simlar to that of Exanple

Step3LIB for EXNAR6 6] iStemtitdide pinkd. THBMRY{400MIEEBMSG-DHR pa0d 8

st o B LA, R0 oo T By et

Hz, 2 184 4, 11{6)H)6 (fa, 32117 (d, 79..B8z,HZ) 1Hd, =63 B H) 23 (336 H)
Hz, 1H) 7.61-7.73 (m 3 H 7.81-7.99 (m 6 H) 8.10 (d,
8.1 (d=6r93BHHA Hy H) . [00367] Exanple 3.90 was nade based
on Schene 15. Exanple 3.90 Q HN-S HO >-
[00380{ {rhe fdiRwidg doamanidan Aoz 2hdyd.93) Femexmeiand deedrding tbSeney6.63.
| -4-yl}sul fonyl)-D-valine [00368] Step 15A:
(4- Bronmophenyl ) -acetic acid g, 23.2 mol, 1 eq.)
di ssol ved in thionyl H? Pﬂﬁéé?go nm.) was heat to
reflux for Ihr. under nitrogen atnosphere. The
sol ution was cool to roomtenperature and(ggkvent was

evapor at ed. Resi due tfus obtai ned was di ed in
anhydr ous met hyl ene cht=om de /am usedi i nliStep 15B.
[ 00369] Ste . Bent A hyl@si | ane
(3.4 q, 1 ©n Qre | ene chloride

to -78C. 4-Bronophenyl - acetyl
9.65 mmol, |.lequiv.) was added atthis
tenperature. Under vigorous stirring, a solution
of iCU (23 nm., IM 23.2 mmol, 1.3 equiv.) in CHCl 2

3 -M@’ﬁl%/l—?—%j -?gapﬂ{hgﬂw-iﬁﬁm@fﬁgxﬁ Bl fe By -51p Ry LU R S lard B htyric

acid.

'H NMR (400 MHz, DMSO): 8 0.806(d, 3H), 0.837(d, 3H), 1.94(m, 1H), 3.53(t, 1H), 3.90,
3H), 5.33(s, 2H), 7.20(d, 1H), 7.27(m, 1H), 7.34(s, 1H), 7.54(d, 2H), 7.61(d, 1H), 7.89(m,
8H): ES' m/z 518.2 (M-H); HRMS (C29H29NO6S): caled; 520.17884; found; 520.17839
(M-+ED).

Example 3.93
d/ H
OO
O//\\O



Then the reaction was quenched with H20O (100 ni),
cooling bath was renoved and the m xture was al | owed

WO Q008@a6sap to roomtenperature. It was then dPCTIUSZNN4/037169
with H20 (100m) and extratted with CH2Cl 2 (3X).
Organic | ayers were conbi ned, washed with brine, dried
over MgSO4, sol vent evaporated. Crude product thus )

2-[4648, SiDireethovasbenzyipag-B-methoxgt-bipkenglif-sulfiny batinad B -ethy Tty ric
.gel, 10%t CAC/ Hexane). 980 ng

%1%f | - Benzof ur an- 2-yl - 2- (4- br onophenyl ) - et hanone was
obtained in 17%yield. [00370] IH NVR (400 MHz,

! ORI, DME@)pin 048034, 8H), 0B38{d, FH)B4.9¢ ¢y, VD3 Bls, 148D, 2

H
7.44 (d, 7. = :
3.89'?2_,5%_}%,15. §, 211&‘)'?.475(%1?181{,&%2%&)753@% HI? 17%5(%_1@5, %(%(d, 1H),
7.79@ 97 .8%(d, iH)',‘B.O2%,0ﬁ3)7E$+ 176728 2F8-HA BRIVIS(CRTHUNOSS): caled;
3- Met hyl -2-(4-tributyl stannanyl - benzenesul f onyl am no) -
53094634 iteundc 7 39 18891 MUy ester (347.5ny, 0.58 mmol, 1.0
equiv.), |-Benzofuran-2-yl-2-(4-

[00X819 D IF6IEWhY codigvann®.94-300 1 mgere thabéusimpprocddutes described in
and_ Pd(PPh3)4 (66 ng, 0.06 nmol, 10% in anhydrous
scherag bene (10 nL) was heat to reflux for 7 hrs. Reaction
was conplete as determ ned by TLC. Sol vent was renoved

by rotovap and crude product purified by

col uimchr omat ography (silica gel, 20% Et OAc/ n- Hexane)
to afford 2-[4'-(2-Benzofuran-2-yl-2-

oxo- et hyl ) - bi phenyl - 4- sul f onyl am no] -3 -nethyl -butyric
acid tert-butyl ester in 20%vyield (62ng). [00372] IH
NVR (400 MHz, CHLOROFORM D) d ppm 0.79 (d, /=6.82 Hz,
3 H 0.95 (d, /=6.82 Hz, 3 H 1.11 (s, 9 H 3.58 (dd,
/=9.85, 4.55 Hz, 1H) 4.26 (s, 2 H 5.05 (d, /=9.85 Hz,
1H 7.26 (t, /=7.07 Hz, 1H) 7.43 (m 5 H 7.56 (m 4
H 7.65 (d, /=7.83 Hz, 1H) 7.81 (d, /=8.59 Hz, 2 H).
[00373] Step 15D

2-[4' - (2-Benzofuran-2-yl - 2- oxo- et hyl ) - bi phenyl -4-sulfo
nyl am no] - 3- nethyl-bulyric acid 7/-butyl ester (62
ng) was di ssolved in anhydrous CH2ClI 2 (6 nL) and



added with TFA (2 nL). The reaction m xture was
stirred at roomtenperature for 3 hrs. Sol vent was
WO e0wswerdse cr ude product was purified by col unmPCT/US2004/037169

chr omat ogr aphy (10% MeOH CHRCI 2) to afford

2-[4' - (2-Benzofuran-2-yl - 2- oxo- et hyl ) - bi phenyl -4-sulfo

nyl am no] - 3-nethyl-butyric acid in 19%ield (10.7

ng). [00374] | H NVR (403aple 3.950 D6) d ppm 0. 79 (d,

/=6.82 Hz, 3 H 0.84 (m /=6.82 Hz, 3 H 1.97 (m 1H)

3.33 (s, 1H) 4.42 (s, 2 H7.39 (t, /=7.07 Hz, 1H)

7.47 (d, /=8.34 Hz, 2 H) 27 (t, @59 Hz, 1H) 7.73
/ =8 : 1H) 8.13

(m 3 H 7.83 (d, 4 H
(s, 1 H 10.08 (s,

n)f{\met hyl Ybi phenyl - 4- sul f o
&cid _P0376] Step 16A:

based on Schene
D-2-[4' - ( Bertfofd
nyl am no] - 3- net h
Starting material 2-[I 3] Th Z 4- henol S
2-(4bﬁﬂb%%%'“#@)@éqlﬁﬁt%ytb@heﬁl"é‘]'%@flwga‘B}HBI:% it Biprgacid
Abranmov, W Dehaen, B. D hooge, M L. Petrov, S.
[ooaﬁﬁgeﬂNM§<4qunHQtDmd)rM 0 ma s.armgo m@@,dsﬁ)m 0400 0H), 360(m,
3933- 394 B % hi ad noI %2% n&
1H),16.8%d.i7D] §.59(m, H) 7.75(dd, 1H), 794(d lH) 16d z 432.1 (M-H);
Q@Wlﬂ%fﬁfﬂm&l 5451 @Msarmmusm [1,3,2]di
HRI%S %Bllrﬁo%ane %%gal&h, 1.37 mml, 1 eq), and K%CCB (396
ng, 2.87 nmmol, 1.9 eq) was mxed in 8 nL of CH3CN and
heat to 90 OC under ni th95WE 3PFosphere. After
reacti on was conplete as nonitored by TLC, the m xture
was cool ed to room tenpefatfure and @odvent evapor at ed.
The resulting crude materiyatr was sgbject to colum
chr omat ogr aphy 0% Et QA i n hexan) to give
2-14-(4,4,5,5- [ bor ol an- 2-yl) - be
nzyl sul fany'lq(?- by 2 1048\ in 40%vyield NVR
G8475-125. | H NMR (4oo Mtz © R ORM D) d ppm 1.3
(s, 12 H 4.1 (s, H)66(d J=1.0 Hz, 1H) 7.2 (m 4

[00:&03] 5 (ﬂ l(Iydroxy_Z meIJ_I%dm&h)J_!)olpﬁelzyl (élds'ulf{)nﬁarﬂmo) 3-methyl-butyric acid.

'H NMR (400 MHz, DMSO): 3 0.850(m, 6H), 2.02(m, 1H), 3.60(m, 1H), 6.90(d, 2H),
7.67(d, 2H), 8.10(m, 3H); ES* m/z 416.0 (M-H); HRMS (C18H18F3NO5S): caled;
435.11960; found; 435.11966 (M-+NH4).

Example 3.96

(0]
§
A
748

2-(4'-Hydroxy-3 -methyl-biphenyl-4-sulfonylamino)-3-methyl-butyric acid.



Hz, 2 H. [00377] Step 16B: Suzuki coupling of

D 2- (4- Bronp- benzenesul f onyl am no) - 3- et hyl butyric
wa@eood/oeashyl ester with PCT/US2004/037169

2-[4-(4,4,5,5-Tetranet hyl - 41, 3, 2] di oxabor ol an- 2-yl ) -

benzyl sul fanyl j - benzof uran was carried out according

to procedures in Step 5B for Exanple 2A to give

'H I\EMR {1@@ MEBEDRASOY 810-820(| BT .206m HEY, Byhjss mpaéﬁm 14D s 7(m,

e L

oalc@lmmm% €shnd; 318$ﬁ480w/1+1\ﬁ{4ﬂ) 0 9 (d /=6.8 Hz, 3
1.9 (m iH 3.0 (s, 3 H 40 (m 3 H 5.0 (d, J101
Hz,1H)66(d/10 1 (m 4H 7.3 (m 6
H 7.3 (s, 1H 7.4 (m anPwT%’osm] Step 16C A
sol ution
of D- 2-[ 4' - (Benzof ur an- 2-yl sul f anyl n‘@]yl ) - bi phenyl -
sul fonyl am no] -3-nethyl-bgtyric a met hyl ester (75
ng, 0.15 mol, 1 eq) in_4/mL ofy THH was placed in ice
bat h. 125rrgag : . o3- 7 €d) in 3 nL
of THF was added ( f\\éer addi t1 on conpl et e,
ice bath was renoved and the re ion was allowed to
warmto roomtenperature and stir for 12 hrs. TLC

l \ AGT |01 XV . BRkic\Weikk- up and
2 o e M D For
Do [ 4 -

"H NBR(#0F MEEnDMSO) § A0 rato 2. Q6mpHdhg 163@0.dDs ©Riftno
B : | ..
7'6%’1“@?@.?91%&: %%%@1%@' ﬁf HEENZrI\%k 0 i A %&Qg%g&m o)

calcl) 38512079 féwhd; 3959337BMBNBIHz, 6 H) 2.0 (m 1H) 3.4
(s, 3H 3.8 (dd, /=10.1, 5.3 Hz, 1H) 4.6 (s, 2 H 5.1
(d, /=10.1 Hz, 1H) 7.4 7.5(m 3 H 7.6 (m 1
H 7.7 (m 3 H 7.9 (dﬁ};ﬁlméﬂef%, 2 H). [00379] Step
16D [: Hydrolysis of
D-2-[4' - (Benzof ur an- 2- sul fonyl met hyl ) tgd) rhenyl -
sul fonyl am no] -3-methyl -butyric acig nethyl ester was

carried out according to prbdceduses nStep ID for
.. [ i el e (400 MHz5
3 //\\

2-(2,5-Difluoro-4'-hydroxy-biphenyl-4-sulfonylamino)-3-methyl-butyric acid.

'H NMR (400 MHz, DMSO): & 0.880(m, 6H), 2.04(m, 1H), 3.69(m, 1H), 6.89(d, 1H),
7.45(m, 2H), 7.58(m, 2H), 8.45(d, 1H); ES* m/z 384.1 (M-H); HRMS (C17H17F2NOS5S):
calcd; 403.1137; found; 403.11328 (M-+NH4).

Example 3.99

R F Abs

s” OH



(dd, J=12.1, 6.8 Hz, 6 H) 1.9 (m 1 H 3.5 (dd, J=9.3,
6.1 Hz, 1H) 5.0 (s, 2 H 7.4 (d, J=8.3 Hz, 2H)74
WO 200506¢54. 6 (m 1H) 7.7 (d, J=LO Hz, 1H) 7.7 ¢dr/ud2084/@7169

Hz, 2 H 7.8 (m 6 H 81 J=9.1 Hz3 1 H). [00380]
The foll ow ng conmpounds (3.92 and 3.93) were prepared
according to Schene 6.63. Exanple 3.92
3- Met hyl - 2-[ 4' - (napht hal en- 2-yl nmet hoxy) - 3' - net hoxy- bi p
henyl - 4-sul fonyl am no]-but} i ¢ acid. 1H NWVR (400 MHz,
DMSO): d 0.806(d, 3H), 0.837(d, 3H), 1.94(m IH),
3.53(t, IFD 3.90(s, 3H), 5.33(s, 2H), 7.20(d, IH),
7.27 7.34(s, IH), 7.54(d, 2H), 7.61(d, IH),
3-Metlgd mavhth@gﬁﬁm@t@zs) 3 trifioryme R EPhE GAGHRENGESino]-
bu ﬁﬁﬂgah 520. 17884; found; 520.17839 (M+H). Exanple 3. 93
@-[4"-(3, 5-D net hoxy- ben2y|oxy) 3' - met hoxy- bi phenyl -
-sul fonyl am no] - 3-net hyl -butyric acid. 1H NVR (400
[00R34 BHB&R (4490 D180 BMF0)381)0,900(B 3B, @, 968¢d) 3HY, 236(my 1H)H).70(d,

1H)34ég§s§2Hg%D9’5(a‘; %’ Ztg(n?@{), 236% (131) %{%(fns?g)“ g%%gn 1?2107 97(s,

1H)7 829(ddl |THRHS, n¥z 8553 HCI\I\I/CIBH%% HRMslngQlﬂzdgngSSE?ann? zssé%Ss@
7TH31 cal c 5 184 oun
imuéggH%éﬁggygﬁﬁﬁf [00381] The foll ow ng conpounds

(3.94-3.111) were namde using procedures described in
schene 17. Exanpl e 3. 94 Exa@Giple 3.100

Abs
H
O O~ R

2-[3-Fluoro-4'-(naphthalen-2-ylmethoxy)-biphenyl-4-sulfonylamino]-3-methyl-butyric acid.
[0001] 'H NMR (400 MHz, MeOH): & 0.920(d, 3H), 0.980(d, 3H), 2.10(m, 1H), 3.76(d,
1H), 4.19(s, 2H), 6.94(d, 1H), 7.43(m, 7H), 7.70(s, 1H), 7.78(m, 4H); ES" m/z 506.1 (M-H);
HRMS (C28H26FNOSS): caled; 508.15885; found; 508.15818 (M-+H).



2- (4' - Hydr oxy- 3- 1xi f | uor onet hoxy- bi phenyl - 4- sul f onyl am

ino)-3-netliyl-butyric acid. [00382] 1H NMR (400 MHz,
wOMBEN60466 0. 825(d, 3H), 0.875(d, 3H), 2.04(m PEH/US2004/037169

3.70(m IH), 6.89(d, 2H), ®359(m 2H), 7.75(dd, IH),

7.94(d, IH), 8.16(d, IH; ES+ nlz 432.1 (MH; HRMVS

(C18H18F3NO6S): cal cd; 451.11451; found; 451.11461

( MFNH4) . Exanpl e 3. 95 ExampldbBHE3]

2- (4T-Hydroxy-3-trifluoronethyl - bi phenyl - 4- sul f onyl am

no) - 3-i net hyl -butyric acid. 1HNWR (400 VMHz, DVSO: d

0.850(m 6H), 2.02(m IH), 3.60( mF 6. 90kd, 2H),
7.67(d, 2H), 8.10(m 3H); ES+ niz 416 O (RtH); HRMVS
(C18H18F3NOBS): cal cd; A3% 960G\ fou 5.}411966

( MENH4) . pte 3. 9§61 ©

- met hyl - / / e 3)7/-cms | -butyric
aci d. 1HN ~ I\/Hz DI\/ISO) ¢ 0.810(t,” 6H)y, 1.93(m

IH), 2.64 339(m IH, 6.87(m 2H)5 7.56(m

3H), 7.81(d, IH), 8.00(d, IH; ES+ mz 362.1 (MH);
HRMS (C18H21NOBS): cal cd; 381.14786; found; 381.14808
[001 I‘il:[?‘ik?S-Dﬁlii%i’f(lilh\E(napﬂt_l’lalen—2-ylme’choxy)—b1phenyl—4 sulfonylamino]-3-
3- Fl uor 0- 4' - hydr oxy- bi phenyl - 4- sul f onyl am no) - 3- net

meﬂhyl-bmmy.a%‘ acid. 1H NMR (400 MHz, DMBO): d 0.850(m

6H), 2.02(m IH), 3.63(m IH, 6.87(d, 2H), 7.61(m
'H MR (460 ¥A{4, Meldﬂ) 6 8. sﬁa(ddsH} H)gso(ES&Hmzm@ﬁam I MB(8) LHD),

4, 1{(‘3\/@%)&5927(&%7 é7@31 gg) 1 56(m, 11% 7. 6'%(591’1{)]‘70%2111 41%)8 Ust297 241

M- ?D(M%QEH%MSSBMQEQXS%QMWMnd4525uh881WMﬂ[m no) - 3

“met hyl-butyric acid. 1HNVR (400 I\/Hz DI\/BO)
0.880(m 6H), 2.04(m IH). 3 69(m 6. 89(d, IH)
Example3 2

ES" m/z 614.1 (M-H)-HRMS: 616.16053 (M+H)+; 616.16114 Calc’d

H NMR (400 MHz, DMSO): § 0.83 (d, 3H, J = 6.8Hz), .088 (d, 3H, J = 6.8Hz), 2.06 (m,
1H), 3.74 (4d, 1H, J = 5.6, 10HZ), 5.18 (s, 2H), 5.35 (d, 1H, J= 10Hz), 6.92 (d, 2H, J = 8Hz),
7.00 (d, 2H, J = 8Hz), 7.07 (4, 2H, J = 8Hz), 7.34 (d, 2H, J = 8Hz), 7.61 (d, 2H, J = 8Hz),
7.69 (s, 1H), 7.79 (d, 2H, J = 8Hz), 7.88 (m, 1H), 8.02 (d, 1H, J = 8Hz), 8.24 (m, 1H), 12.70
(s, 1H).



7.45(m 2H), 7.58(m 2H), 8.45(d, IH); ES+ mz 384.1
(MH; HRMS (C17H17F2NOBS): cal cd; 403.1137; found,

wdods0dB28 ( MEFNH4) . Exanple 3.99 F PCT/US2004/037169

F3- Met hyl - 2-[ 4' - (napht hal em42-yl et hoxy) -3-trifl uorone
t hyl - bi phenyl - 4-sul fonyl am no] - butyric acid. [00384]
1H NVR (400 MHz, DMSO: d 0.900(d, 3H), 0.960(d, 3H),
2.06(m IH, 3.70(d, |HExampléd183 2H), 6.95(d, IH),
7.43(m 6H), 7.69(s, IH), 7.75(m 3H), 7.88(m IH),
7.97(s, |H), 8.15(dg Iy ES+ mz 556.1 (MH); HRVS
(C29H26F3NOBS) : ¢al cdf 558. 15566; found; 558.15484
(MtH) . Exanpl e 3 @1&
2-[3-Fluoro-4'- lst:d) | en- 2-yl met hoxy) - bi phenyl - 4- sul
f onyl ani no] - 3- net hjyB- butyric acid. [0001] 1H NWVR (400
MHz, MeOH): 00 §20(d, 3H), 0.980(d, 3H), 2.10(m IH),
Q, 4.19(s, 2H), 6.94(d, IH, 7.43(m 7H),
(j@ IH), 7.78(m 4H); ES+ mlz 506.1 (MH); HRMS
6FNOBS) : cal cd; 508. 15885; found; 508. 15818
(I\/H-H) Exanpl e 3. 101 [00385]
2-[2,5-Di fluoro-4'-(napht hal en-2-yl met hoxy) - bi phenyl -
ES* ﬁlmmny(l\@mm&m%m APV 600. @62ZTCalbNR (400 MHZ,
: d 0.910(d, 3H), 0.980(d, 3H), 2.09(m IH,

%ﬁ‘? M DM Bs T -3afe. G . S 2Bk op o

(MH) HRVS ( C28H25F2NCBS) : cal cd; 526.14943; found;
526.14881 (M+H). Exanpl Examglo3.1G¥OH ES+ mz 614.1
(MH) -HRVS: 616. 16053 (M+H)+; 616.16114 Calc'd

Oy, -OH
cl HNL
$=0

x II-
(J¢

U< e

ES* m/z 564.1 (M-H)-HRMS: 566.13860 (M+H)+; 566.13987 Calc’d

H NMR (400 MHz, DMSO): 8 0.84 (d, 3H, J = 6.8Hz), .0.86 (d, 3H, J = 6.8Hz), 2.02 (m,
1H), 3.57 (dd, 1H, J =6, 9.2Hz), 5.17 (s, 2H), 6.92 (d, 2H, J = 8Hz), 6.99 (d, 2H, J = 8Hz),
7.07 (m, 3H), 7.33 (m, 2H), 7.59 (d, 2H, J = 8Hz), 7.83 (m, 5H), 7.95 (d, 1H, J = 1.6Hz),
8.03 (d, 1H, J = 8Hz), 8.21 (m, 1H), 12.65 (s, 1H).



H NVR (400 MHz, DVMBO): d 0.83 (d, 3H, J = 6.8Hz), .088
(d, 3H J = 6.8Hz), 2.06 (m IH), 3.74 (dd, IH J =

W®o2@5/04@b2), 5.18 (s, 2H), 5.35 (d, IH J = 10p&i/uSB0LA37169

(d, 2H, J = 8Hz), 7.00 (d,1H, J = 8

J = 8Hz), 7.34 (d, 2H, J = 8Hz), 7.61 (d, 2H, J =
8Hz), 7.69 (s, IH), 7.79 (d, 2H, J = 8Hz), 7.88 (m
IH), 8.02 (d, IH J = Sampl&3.205 (m |H), 12.70 (s,
| H) . Exanpl e 3.103 0 OH ES+ mz 598.1 (M H)- HRVS:

600. 16554 ( MrH) +5_689. 16622 Calc' d H NVR (400
MHz5DVSO) : o p.857(d, 3H, J =6.8Hz), .0.86 (d, 3H, J
=6. 8Hz) 32. B5<HNHN le 3.104 ES+ mz 564.1

(M H) - HRVS: 56§,43860 (M+H) +; 566. 13987 Calc'd H NMVR

Hz), 7.07 (d, 2H,
1

7)Y 2.02 (m |H), 3.57 (dd, IH J =6,
5 5A7 (s, 2H), 6.92 (d, 2H, J =8Hz), 6.99 (d,
= 8Hz), 7.07 (m 3H), 7.33 (m 2H), 7.59 (d, 2H J
=8Hz), 7.83 (m 5H), 7.95 (d, IH = 1.6Hz), 8.03 (d,
O|H J =8Hz), 8.21 (m IH), 12.65 (s, |H).Exanple 3.105
CVOH ES+ mz 590.1 (M H)-HRVS: 592. 16098 ( MtH) +;
592.16114 Calc'd 1H NVR (400 MHz, DVSO): d 0.83 (d,
ES*3Hdz 590 % (BI-BHERM® 588 16@93 (BHH)J; 3928684-03lc’d. 05 (m 3H),
2.53 (t, 2H, J = 6Hz), 2.91 (t, 2H, J =6Hz), 3.74 (dd,

i B gl R, B3P, P8

3H)| $153 &, ZHRHE FHZ)B 225 (1 A, J +6Hz)-3.8Hadd, 1127 76.6( $QHA)H.28 (s, 2H),

6.9%%%@0@? ?gg%ﬁf g.'%é%s, 8 s by, BRNR s, BY &-1825% .05

(d, 1H, J = 8Hz), 12.70 (s, 1H).

Example 3.106



1H NVR (400 MHz, DMSO): d 0.85 (d, 3H, J = 6.8Hz),

0.86 (d, 3H J = 6.8Hz), 2.04 (m 3H), 2.53 (t, 2H, J
WE2@Bpy045@2. 91 (t, 2H, J =6Hz), 3.63 (dd, |H, JPGI/US2004/037169

10Hz), 5.29 (s, 2H), 6.98 (2% 2H), 7.61 (d, 2H, J

=8Hz), 7.85 (m 3H), 8.20 (m 4H), 12.70 (s, |H).

Exanpl e 3.107 CVOH ES+ niz 524.1 (M H)-HRMS: 526. 16859
EST (Vi Y41 (5218)- HBROMS 5STa1 6320 (WHENMVR 76406622\¢4¢’dDVBO) :  d

0.84 (d, 3H, J =6.8Hz), 0.87 (d, 3H, J =6.8Hz), 2.02

Iy gﬂfg%(ﬁp%gmzﬁ ﬁ%/{%éy_sé'ésggd fﬁz?ﬂz%g%% Qs {dtz?_BIZf-Lé 6‘§Iélz) 618 Y,

3H)2RIP3 (/28887 € aHz)2Bio1 &, ZHBHz )3Hz)73 w(c(dem} 6, IDHB3 5(2191 (s 2H),

6 9% ga R R 87533 onatty S st A0S A sy +

631. 17204 Calc'd 1H NMVR (400 Mz, DVSO): d 0. 83 (d
3H6 = 6.8Hz)5 0.88 (d, Midmiple360BHz)52.07 (m I H 5
2.30 (s5 3H5 3.74 (dd, IH6] = 5.6, 9.6Hz)5 5.20 (s,
2H)5 6.68 (d, |H5J = 8Hz)5 6.95 (d, IH5) = 8Hz)5 7. 06
(m 4H)5 7.62 (d52H5J = 8Hz)5 7.69 (m 2H)57.80 (d.
2H5J = 8Hz)5 7.895¢BHd, 1H60' = 1.6, 8Hz), 8.03 (d, IHBJ
SFE) 8.25 (d 9.2Hz)5 12.70 (s, IH). Exanple
3.109 ES+ ml z 6’1*@ (M H) - HRVB:  615. 17639 ( MrH) +:
015. 17712 Ca| f¥IP NVR (400 MHz5DVEO): d 0.85 (d,
38HBJ = 6.8H2}50°87 (d, 3H6] = 6.8Hz), 2.05 (m IH) 5
@ 53.63 (dd, IH6J = 6, 9.6Hz)5 5.20 (s,
5-687(d, |H5) = 8Hz)5 6.95 (d, IH J = 8Hz)5 7.06
4H) 5 7 63 (d, 2HBJ = 8Hz)5 7.69 (t, IH J = 8Hz),
U7.87 (d, 2H6] = 8Hz)5 8.21 (m 4H), 12.70 (s,
ES'l . 584 A (M-H)-BIRIMS: 526.16859 (M-+H)+; 526.16942 Calc’d

'H NMR (400 MHz, DMSO): 5 0.84 (d, 3H, J = 6.8Hz), 0.87 (d, 3H, J = 6.8Hz), 2.02 (m,
3H), 2.53 (t, 2H, J = 6Hz), 2.91 (t, 2H, J = 6Hz), 3.66 (dd, 1H, J = 6, 9.2Hz), 5.27 (s, 2H),
6.98 (m, 2H), 7.58 (d, 2H, J = 8Hz), 7.70 (m, 1H), 7.83 (m, 5H), 8.30 (d, 1H, J = 10Hz),
12.65 (s, 1H).

Example 3.108



CVOH HN ES+ mz 563.2 (M H)-HRVS: 565. 18038 ( MtH) +;
565.18032 Calc'd 1H NMR (400 MHz, DVsSO): d 0.84 (d,
WQ@k)osd60486 8Hz) , 0.87 (d, 3H, J =6.8Hz), 2.04 (PCT/UEH04/037169
2.30 (s, 3H), 3.66 (dd, IHI27) =6, 9.6Hz), 5.19 (s,
2H), 6.68 (d, IH J =8Hz), 6.95 (d, IH J =8Hz), 7.06
(s 4H), 7.60 (d, 2H, J =8Hz), 7.70 (m 2H), 7.83 (m
ES* 4t 62982 QI-H)AHRMS; 631. 971291ﬂ§4+HI"2 63017204 Qajlgyd  Exanpl e
3.111 O OH ES+ mz 579.1 (M H)-HRMS: 581. 15050 (M+H) +;

i GBSO 3 Bt s o ek, D31 05k itk 07 .
1H)2. 80(s( ﬂ—é)ésﬁ)m (d8. 1518{%605 , 96Hz), 3. Szecﬁs ,2H), 95 @) 1H.9. 28Hr()s6 95 (d,
1H, (?8};&07 067&861—11()'_’96?2§q Eﬁ)J gg% f;&'g% i(i&& 7]%&1“%]?{ JZS%Q) 7.87
(ad, 1}183 =(18, 8317? 803 (851Hdr 81kL), 8]25=(d;l.216)J 8283), (2170 (st HY

Hz), 8. d, IH J =9.6Hz), 12.70 (s, IH. [00386]

Exanpl es 112 113, 114 pere, ! based on Schene
5. Exanpl e 3. 112 Absl | IE%MPle Y0

3-Met hyl -2-[4" - (pyridi n-3-yl net hoxynet hyl ) - bi phenyl -
sul fonyl am no] -butyric acid 1HNVR OOVHz MeCQD): d; ES+

mz (M-H) 455. 1; HRI\/@(MHH) m z cal cd 455.16352; found
455. 16317, (C24H26:N_2(B

HN

o oL

ES" m/z 613.2 (M-H)-HRMS: 615.17639 (M+H)+; 615.17712 Cale’d

'H NMR (400 MHz, DMSO): 8 0.85 (d, 3H, J= 6.8Hz), 0.87 (d, 3H, J = 6.8Hz), 2.05 (m,
1H), 2.30 (s, 3H), 3.63 (dd, 1H, J= 6, 9.6Hz), 5.20 (s, 2H), 6.68 (d, 1H, J = 8Hz), 6.95 (d,
1H, J = 8H7), 7.06 (m, 4H), 7.63 (d, 2H, J = 8Hz), 7.69 (t, 1H, J = 8Hz), 7.87 (d, 2H, J =

8Hz), 8.21 (m, 4H), 12.70 (s, 1H).



Exanpl e 3.113 3-Met hyl -2-[4' - (napht hal en- 2- yl met hoxyr
aet hyl) - bi phenyl - 4-sul fonyl am no] -butyric acid 1H NWR
W@ 406/08Hz2¢ CDCl 3): bq.85 (d, 3H), 0.95 (d, 3H)PCRULH04/037169
(m IH, 3.83 (m IH, 4.688(s, 2H), 4.74 (s, 2H),
5.25 (bs, IH), 7.44-7.55 (m 7H), 7.65 (d, 2H)
7.82-7.90 (m 6H); ES+ mlz (MH) 502.1;, HRMS (MtH) niz
cal cd 504.18392; found EXdnpl83.08) ( C29H29NCGS) : Exanple
3.114 \ /7 // NN/ NN Hl NIl =< -GN J " - -
To ACH O.. _OH
3-Met hyl -2-[4" - (pyridih-3-yl net hoxynet hyl ) - bi phenyl -
sul f onyl am no] - butgyry id 1H NVR (400 MHz, DMSO): d
O 81 (d, 3H), 0.8 =03H), 1.95 (m IH), 3.55 (dd,
4.56 (s, B3 (d, 2H), 7.44 (d, 2H), 7.50
(d IFD 7.7 , 7.74 (d, IH), 7.84 (m 4H),
-sz(ww 455.1; HRVMS (M+HH) ni z
/@ch’g 16352 found 455.16290; (C2 4H26N2(CBS) .
4: Inhibition of ADAMIS-5 Aggrecanase Activity
USlng the Biaryl Sulfonam de Conpounds of the Present
I nvention: [00B87] The biaryl sulfonam de conpounds of

the present invention were tested f r ability to

S o6 6 (PhED-BRM BERASE TR oSO 4° CAgo- 1)
and ADAMIS-5 (Agg-2). The results are shown in Table 1
1H RETOM00 WiTE a0 Ys ofda 01 dCTHCRns 8|k 087 of, 3the= mmmrods{m

in uMthat inhibi'ts 50% of the aggrecanase activit

1H) B30 &0 3346 (@SONH, JThe 9B Sulfds 2098 &b &8: £ 7 8HP): $o8 @,

| t t
e, s AU Sleatanon o, AR St et

= 9.2ty 1240 ¢s, 2H). UND

Example 3.111

O, -OH
Cl HNj\%/
$=0

ES" m/z 579.1 (M-H)-HRMS: 581.15050 (M+H)+; 581.15077 Calc’d

'H NMR (400 MHz, DMSO): 8 0.84 (d, 3H, J = 6.8Hz), 0.86 (d, 3H, J = 6.8Hz), 2.02 (m,
1H), 2.30 (s, 3H), 3.58 (dd, 1H, J = 6.4, 9.6Hz), 5.20 (s, 2H), 6.68 (d, 1H, J= 8Hz), 6.95 (d,
1H, J = 8Hz), 7.06 (s, 4H), 7.60 (d, 2H, J = 8Hz), 7.62 (d, 2H, J = 8Hz), 7.83 (m, 3H), 7.95
(d, 1H, J= 1.6), 8.03 (d, 1H, J = 8Hz), 8.22 (d, 1H, J = 9.6Hz), 12.70 (s, 1H).

[00386] Examples 112, 113, 114 were made based on Scheme 5.



FH, CO0.1>200jfWwi r TLU"'" 0.3 > 100 y™ can]
1.967700™HCh.i. 10H1.113.00™Ha01.012.6 H1
W0 205h6s® 12.0 1.7 11.30 OH Ctilral X j - OCHCT/UI2004/037169

0.9 11.2 HCwl 1 ,CH 118 10.7 0 OH Chinl JL |

Example 3.112

Abs

O

L A0 RS

3-Methyl-2-[4'-(pyridin-3-ylmethoxymethyl)-biphenyl-4-sulfonylamino]-butyric acid

'H NMR (400 MHz, MeOD): §; ES* m/z (M+H) 455.1; HRMS (M+H) m/z caled
455.16352; found 455.16317; (C24H26N205S):

Example 3.113

3-Methyl-2-[4'-(naphthalen-2-ylmethoxymethyl)-biphenyl-4-sulfonylamino]-butyric acid

'H NMR (400 MHz, CDCL): §0.85 (d, 3H), 0.95 (d, 3H), 2.10 (m, 1H), 3.83 (m, 1H), 4.63
(s, 2H), 4.74 (s, 2H), 5.25 (bs, 1H), 7.44-7.55 (m, 7H), 7.65 (d, 2H), 7.82-7.90 (m, 6H); ES"
m/z (M-H) 502.1; HRMS (M+H) m/z caled 504.18392; found 504.18503; (CosHagNOsS):
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Example 3.114

QOO
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3-Methyl-2-[4'-(pyridin-3-ylmethoxymethyl)-biphenyl-4-sulfonylamino]-butyric acid

'H NMR (400 MHz, DMSO): & 0.81 (d, 3H), 0.84 (d, 3H), 1.95 (m, 1H), 3.55 (dd, 1H), 4.56
(s, 2H), 4.63 (d, 2H), 7.44 (d, 2H), 7.50 (d, 1H), 7.70 (d, 2H), 7.74 (d, 1H), 7.84 (m, 4H),
8.08 (m, 2H); ES" m/z (M+H) 455.1; HRMS (M-+H) m/z caled 455.16352; found 455.16290;
(C24H26N,059).

Example 4: Inhibition of ADAMTS-5 Aggrecanase Activity Using the Biaryl Sulfonamide

Compounds of the Present Invention:

[00387] The biaryl sulfonamide compounds of the present invention were tested for their
ability to inhibit the aggrecanase activity of ADAMTS-4 (Agg-1) and ADAMTS-5 (Agg-2).
The results are shown in Table 1 below, which shows the concentration of the compounds in
1M that inhibits 50% of the aggrecanase activity of the enzyme (IC50). The compounds are
listed from lowest to highest potency for ADAMTS-5, with the last being the most potent.
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332800683 7860207 0.064 + + 41
3.538 0.276 4.000 0.374 0.104 +
[ gre have been descrijbed what ane believed to
be p “%werrbadi ments of the inventiogn, those
skilled in“the art will recogni ze that other and
further nodifications %y be |made?theretfo, e.g. to
adapt the i uecnt on to varioys conditions, or other
@fﬁﬁ@g& 'Wi [ hout departijng fromthe spirit of the
Bhti on as defined |by the fol |ow ng
clainms. WHAT IS JQAIMED IS: 1.| A nethod for treating an
ADAMI'S- 5- associ at ed ditsease ijn a sabject afflicted
I the dirsease, conprisingfadmnistering to the
\ ect an “jgent| whi ch inhibijts ADAMIS-5. 2. The
“o imi{l, wherein the agent inhibits the
al | oprot’ease jactivity of ADAMIS-5. 3| The nethod of
claim1, wherein the %chent i nhi bi§g the aggrecanase

2. 622 2. 627 3,,..42

activity of ADAMIS-5 The lmet hod of ¢laim1,
owherein the, ADAMIS- 5-associ ated di sease|is sel ected
from g“f p consisting of josteoarthritis, cancer,

ast hma, cHf®Bni c |obst r%%t ive pul rmgg\ry d| sease

Oy OH  Chint

Q"/O/ 04 0.4

[00388] A continuous assay was used in which the substrate upon which Agg-1 and Agg-1
acts is a synthetic peptide containing a fluorescent group that is quenched by energy transfer.
Cleavage of the peptide by the aggrecanase enzyme results in a large increase in
fluorescence. The initial rates of the reaction are compared to the initial rates of reactions
containing the biaryl sulfonamide compounds in order to assess the inhibitor potency of the

compounds.

[00389] The source of enzyme in the assay is purified recombinant human Aggrecanase-2.
More specifically, the form used is denoted as Ag2t-Phegas-Strep (MW = 41,737). This form

is truncated relative to the full-length enzyme and contains an affinity tag. Aliquots of this



("COPD"), atherosclerosis, age-rel ated macul ar
degenerati on, nyocardial infarction, cornea
wak@soauson and ot her ocul ar surface di seases, PCT/US2004/037169
hepatitis, aortic aneurysn#36 tendonitis, centra
nervous system di seases, abnormal wound healing,
angi ogenesi s, restenosis, cirrhosis, mltiple
enzyifid WE@ Slofed oy L-80TENR BSIBMDTHSI bHS, 0),gu0aan WeCk GmM6sCl, 10pM
di sease, diabetes, inflamuatory bowel disease, shock,
ZnGlyni%e ebBeal di sc degeneration, stroke, osteopeni a,
rheumatoid arthritis and other forns of arthritis, and
[00390] ITE @isRhte Gi heasey isD. syﬂ’chawl’ﬁeptﬁﬂedhafﬁﬁs @lsgnm &teop pdstion of

e e S SR L S By TR
as V@JIXIA{FS?S @&ﬁiﬁ%lﬁhb 'fﬁgféﬁceﬁfgr&ﬁiz amllﬁ%icﬁ@-l BAla) thidlp xcnerdheld By
sul f onanm de conpound f Cl
enexghdeaser to A 4b4151rtf391° heap) SRR ‘X%gﬁa“ﬁs 124?:)8 aloc%tgfn
synﬁgséegrbg'%’lr%s}g (\S}Q@F &b,TTA %d kWds Bbak phed 'b%dfﬂanPLC %lysm
hen or__benzyl ; P

e T ehenl o Bl o
the su%tsﬁe[tg o 9 a@ﬂlwngﬁgiﬁ i wate? SEPEHGS t)vlel)é s‘%r&d‘atr—@@’@? Cfhet O

occu nce ogen, OC('hal oge ,
conéE(nltraﬂngfml)lS subsirioipck was mcr@ghcmmgmca @n@@rzféé%%the

emﬁfﬁ?ﬁﬁ&f 1&entc%lg%_rﬁc§\ﬁ@ 18%@?)11 O) %g%g agﬁ %3)f31’ thJs
enzHOR/NHstrCfeabjon V@i §¢t@minedrid bOHRBEEy 2 to IQM(SO up to at least 10%
().

[00391] The assay buffer (pH 7.4) consisted of 50mM Hepes, 100mM NaCl, SmM CaCly,
0.1% CHAPS, 5% glycerol. Each well of black polystyrene 96-well or 384-well plates
contained a reaction consisting of assay buffer, purified Agg-2 (diluted with assay buffer),
and varied concentrations of inhibitor (prepared by serial dilution in DMSO in 96-well
polypropylene plates). The plates were then incubated at room temperature for 10 minutes.
The enzymatic reactions were initiated by adding substrate to a final concentration of 25uM
and were mixed by pipetting up and down. The initial rates of the cleavage reactions were
determined at room temperature with a fluorescence plate reader immediately after substrate

addition.

[00392] A detailed procedure for 100 ul reactions in a 96-well plate with a final DMSO
concentration of 4% and a final enzyme concentration of 0.5 pg/ml (a concentration found to
be suitable in most cases) is as follows: (1) the compounds were diluted in a 96-well
polypropylene plate with 100% DMSO to 25X final concentration in the assay, (2) the Agg-2
was diluted to 2.083X final concentration (i.e., 1.04 pg/ml) in assay buffer, (3) 48.0 ul of
2.083X Agg-2 was then added to the wells, (4) 4.0 ul of 25X compound was transferred to
the assay plate and the reagents were mixed, (5) the plates were incubated for 10 minutes at

room temperature, (6) the substrate was diluted to 52.075 pM (2.083X final concentration)
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Exa'l_rl)p% S:bfnﬂﬁ)ﬁnﬁ%f algliTs-s Aggrecanase Activity Using the Anti-ADAMTS-5

Antibodies of the Present Invention:

O=

[00394] The anti-ADAMTS-5 antibodies of the present invention were tested for their ability
to inhibit the aggrecanase activity of ADAMTS-4 (Agg-1) and ADAMTS-5 (Agg-2). The
results are shown in Table 2, which shows the characteristics of four monoclonal antibodies
generated against recombinant human ADAMTS-5 demonstrated reactivity with ADAMTS-
5, but not ADAMTS-4 or Bovine Serum Albumin (BSA) in an ELISA. All antibodies
identified thADAMTS-5 by western blot analysis.
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dised e, cdlfh@sh‘gtaﬁmdlménrxgl tathm siieatiar pgdann wREh ighilg i PIAVIT Séd
with NRAR5, N[ (CH 2)2]20, N (CH2)2]2NR4, NHSOZ2R4,
AC( = . =0) ]
2. @%:‘%%‘E% 55(?&%?(:(” E N ?E%aé%nhl eny HO tg% Leéragar 27
ADANE'SAEt hod of claim 25 wherein R8 i s subst ituted with
NR4R5, N[ (CH 2)2]2q ,

s 4 L R A R Sheny!

ADAMTges.eroaryl . 28. The method of claim 24 wherein
is Hor branched al kyl. 29. The nmethod of cl ai m24

4, %ee{ngﬂlhﬁd %lzllﬂzl ]ﬁg&@lgxgglﬁ){é é@%’&ﬁ%s&ﬁ%ﬂ%s@zgse 94 s%legﬂeg from the
groupedonsickingfof obtedanthdts, whrser asthixa, |Chr0@}€|20©stﬂ(9@mulmonary dlsease

“C%B\?XX,] gtr gho c)lz?:rac}s?s, age%%%;ﬁ:aar de?'g%nerltlf'o% Fx?%%?_%?lqgeﬁltlgf}, Torneal

ulcdXEhda.and BtheermalarmIrfaoe;Idlséas@sL Mpam&Mfa(Whe urmurysﬂ& terglofis, central
henyl , and benzyl.  34. The.nethod of . er.ei n

nerfpuf g, e, Soppmik HEonERRUE BYERI ShTugtar IR iEhe

muléigleisyledoyis, gometilahdphtitiQte@ifinasds Aest digedsy, diabetes, inflammatory

bowel disease, shock, invertebral disc degeneration, stroke, osteopenia, theumatoid arthritis

and other forms of arthritis, and periodontal disease.
5. The method of claim 3 or 4, wherein the disease is osteoarthritis.

6. The method of claim 5, wherein the agent is selected from the group consisting of an anti-

ADAMTS-5 antibody and a biaryl sulfonamide compound.

7. The method of claim 6, wherein the biaryl sulfonamide compound is a compound of

formula I:

HO




36. The nethod of claim35, wherein the activity is

aggrecanase activity. 37. The nethod of claim7 or 24,
woL@seswse he conpound is sel ected fromthe groR@I/US2004/037169

consi sting of the conpound#$#llisted in Table 1. 38. The

method of claim1 or 18, wherein the agent is an

anti - ADAMIS-5 anti body. 39. The nethod of cl ai m 38,

wherein the anti body has n#tal | oprotese inhibitory

act ihvit_. 40. The nethod of claim 39, wherein the

antB'Gy as aggrecanase inhibitory activity.

R! is H or C1-C6 alkyl;

R?is H, C1-C6 alkyl, (CHz)nRZI, phenyl, or benzyl;

n is 0-6;

R? is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

R3is, independently with respect to each occurrence, H, halogen, OC(halogen)s,
C(halogen)s, alkoxy, or C1-C6 alkyl;

X is selected from CH,0, OCH,, CR})=C(R>), C(R*)2-C(R’)2, CH,NHC(=0),
O(C=0)NH, O, C(=0)CH,, SO,CH,C(=0)NH, SO,NH, OC(=0), CHzS(0), and CHzS(O);
and

Z is at least one aryl or heteroaryl moiety.

8. The method of claim 7, wherein Z is pyridine, pyrimidine, pyrazine, pyridazine, phenyl,
naphthalene, furan, thiophene, pyrrole, pyrazole, imidazole, oxazole, isoxazole, thiazole,

benzothiazole, quinoline, or isoquinoline, or

R7

—1

wherein:

U is selected from S, 0, CRY)=C(R?), C(R*)=N, and N(R*);

W is selected from C(R?), and N;

M is selected from C(R?), and N;

L is selected from S, O, CR*)=C(R®), C(R*)=N, and N(R*);

R* and R’ are, independently with respect to each occurrence, a bond to the other, H,
C1-C6 alkyl, or phenyl;

R’ is selected from a bond to R®, H, halogen, C(halogen)s, NR*R®, N[(CH2)2120,
N[(CH2),,NR*, NHSO,R*, NR*C(=0)R’, NHC(=0)OR*, NO,, SO,NR‘R’, SO,R*, OR’,
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C(=0)R*, COOR*, CONR*R?, CN, phenyl, heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6
alkynyl; and
R? is selected from H, phenyl, heteroaryl, and C1-C6 alkyl.

9. The method of claim 8 wherein R is substituted with NR*R®, N[(CH2),1.0,
N[(CH,),],NR*, NHSO,R*, NR*C(=0)R®, NHC(=0)OR", NO, SO;:NR'R’, SO,R*, OR’,
C(=0)R*, COOR*, CONR'R’, CN, phenyl, or heteroaryl.

10. The method of claim 8§ wherein R® is substituted with NR*R®, N[(CH;),].0,
N[(CH2):LNR?, NR*SO,R%, NR*C(=0)R?, NHC(=O)OR", NO2, SO,;NR'R’, SO.R?,
C(=0)R*, COOR*, CONR'R’, CN, phenyl, or heteroaryl.

11. The method of claim 7 wherein R is H or branched alkyl.

12. The method of claim 7 wherein R’ is isopropyl.

13. The method of claim 7 wherein R® is halogen, CF3, OCHs, or CHs.

14. The method of claim 7 wherein X is CH,0, OCH,, C(R*)=C(R?), or CHNHC(=0).
15. The method of claim 7 wherein R is CHs, ethyl, isopropyl, CFs, CN, or OCHs.

16. The method of claim 7 wherein R® is CH3, phenyl, and benzyl.
17. The method of claim 7 wherein Z is bicyclic.

18. A method for identifying a potential agent useful for the treatment of an ADAMTS-5~
associated disease comprising contacting ADAMTS-5 with the potential agent and measuring
the activity of ADAMTS-5 in the presence of the potential agent, wherein a reduction in

activity is indicative that the potential agent is useful for the treatment of the disease.

19. The method of claim 18, wherein the activity is selected from the group consisting of

metalloproteinase activity and aggrecanase activity.
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20. The method of claim 18 or 19, wherein the ADAMTS-5 is in a cell and the activity is

measured in the cell.

21. The method of claim 20, further comprising contacting a cell lacking ADAMTS-5 with
the potential agent, measuring the activity in the cell lacking ADAMTS-5 and comparing the
activity to the activity of the cell having ADAMTS-5.

22. The method of claim 18, wherein the ADAMTS-5-associated disease is selected from the
group consisting of osteoarthritis, cancer, asthma, chronic obstructive pulmonary disease
(“COPD”), atherosclerosis, age-related macular degeneration, myocardial infarction, corneal
ulceration and other ocular surface diseases, hepatitis, aortic aneurysms, tendonitis, central
nervous system diseases, abnormal wound healing, angiogenesis, restenosis, cirrhosis,
multiple sclerosis, glomerulonephritis, graft versus host disease, diabetes, inflammatory
bowel disease, shock, invertebral disc degéneration, stroke, osteopenia, and periodontal

disease.
23. The method of claim 18, wherein the ADAMTS-5-associated disease is osteoarthritis.

24. A method for modulating the activity of ADAMTS-5 comprising contacting ADAMTS -5

with a compound the formula I:

HO

wherein:

R'isHor C1-C6 alkyl;

R?*is H, C1-C6 alkyl, (CH),R?, phenyl, or benzyl,
nis 0-6;

R? is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
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R? is, independently with respect to each occurrence, H, halogen, OC(halogen)s,
C(halogen)s, alkoxy, or C1-C6 alkyl;

X is selected from CH,0, OCH,, C(R*)=C(R%), C(R*),-C(R%)2, CH,NHC(=0),
O(C=0)NH, O, C(=0)CHz, SO,CH,C(=0)NH, SO,NH, OC(=0), CH28(0), and CH,S(0)2;
and

Z is at least one aryl or heteroaryl moiety.

25. The method of claim 24, wherein Z is pyridine, pyrimidine, pyrazine, pyridazine, phenyl,
naphthalene, furan, thiophene, pyrrole, pyrazole, imidazole, oxazole, isoxazole, thiazole,

benzothiazole, quinoline, or isoquinoline, or

R7

A

wherein:

U is selected from S, O, CR*=C(R?), CR*=N, and N(R");

W is selected from C(R?), and N;

M is selected from C(R?), and N;

L is selected from S, O, CR})=C(R?), CR*=N, and N(R*);

R* and R’ are, independently with respect to each occurrence, a bond to the other, H,
C1-C6 alkyl, or phenyl;

R’ is selected from a bond to R®, H, halogen, C(halogen)s, NRR®, N[(CH),2]20,
N[(CH,).:NR*, NHSO,R?, NR*C(=0)R’, NHC(=0)OR*, NO,, SO;NR'R’, SO,R", OR?,
C(=0)R*, COOR*, CONRR’, CN, phenyl, heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6
alkynyl; and

R8 is selected from H, phenyl, heteroaryl, and C1-C6 alkyl.

26. The method of claim 25 wherein R’ is substituted with NR*R®, N[(CH),1.0,
N[(CH,):],NR?, NHSO,R?, NR*C(=0)R®, NHC(=0)OR*, NO,, SO;NR'R’, SO;R", OR®,
C(=0)R*, COOR?, CONR'R®, CN, phenyl, or heteroaryl.
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The method of claim 25 wherein R® is substituted with NRR®, N[(CH,),]:0,

N[(CHz),L,NR, NR*SO,R’, NR*C(=0)R?, NHC(=0)OR*, NO,, SO;NR"R’, SO;R”,
C(=O)R*, COOR*, CONR‘R?, CN, phenyl, or heteroaryl.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

The method of claim 24 wherein R' is H or branched alkyl.

The method of claim 24 wherein R' is isopropyl.

The method of claim 24 wherein R® is halogen, CF3, OCHs, or CH3.

The method of claim 24 wherein X is CH,O, OCHy, C(R*)=C(R?), or CH,NHC(=0).
The method of claim 24 wherein R’ is CH, ethyl, isopropyl, CFs, CN, or OCHs.
The method of claim 24 wherein R® is CH3, phenyl, and benzyl.

The method of claim 24 wherein Z is bicyclic.
The method of claim 24, wherein the activity is metalloproteinase activity.
The method of claim 35, wherein the activity is aggrecanase activity.

The method of claim 7 or 24, wherein the compound is selected from the group consisting

of the compounds listed in Table 1.

38.

39.

40.

The method of claim 1 or 18, wherein the agent is an anti-ADAMT'S-5 antibody.
The method of claim 38, wherein the antibody has metalloprotese inhibitory activity.

The method of claim 39, wherein the antibody as aggrecanase inhibitory activity.



