WO 2006/ 132811 PCT/ US2006/ 020204 1 AMPA RECEPTOR POTENTI ATORS BACKGROUND
OF THE INVENTION 5 Qutamate is the major excitatory neurotransmtter in

t he cent ngb 2067149813 system Three gl utamate receptor i eatalkasgabossbt ypes
have been identified based on their sensitivity to the selective
activators (agonists) N-nethyl-D-aspartate (NVDA), a-am no-

3- hydr oxy-5- net hyl - 4-i soxazol e propionic acid (AMPA), and kai nate. AMPA
receptors mediate cellular responses to glutamate by direct and indirect
10 mechani sns. Wen actixmgl@/ggpry@gp%mTﬂ,fégrgéNPA receptor ion
channels allow sodi umi T 2+) to pass directly
t hrough the channel pore. In addition, AMPA receptor ion channels can

facilitate the activati(ﬁ"l 6eﬂtor initiating cellular

depol ari zation that reli et 1 pendent bl ock of NVDA
receptors. 15 Multiple AMPA receptor subtypes have been identified and
cloned: G UR Glutdmhdi&, thShARY exBRAoGHRD AR rﬂx?é hiean.and
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AVPA Tt eceqptits By lndsdtiigl o@uum_pd@ﬂo@élﬁhﬁorpﬁlaﬂ\éﬁévés%ﬁl\/%q{e%nﬁﬂaﬁ pgtors. One
such conpound, which selectively potentiates AMPA receptor “fdnction, is

cycl ot hidspeneent Wogleef MMM recepistor s play a 30 pivotal role in nediating

fastsexci t at ayyih 2RSS ' tral .neryous systen | ecul es that
enhance AVPA'r eclgpt or ung?ﬁgfnﬂﬁé&gs ffir%{%tbleﬁé ePhéF%ﬁ%‘ﬁ%{lf”&ec{na@&gﬁs.
GluR2, GluR3, and GluR4 as disclosed by Hollmann and Heinemann, Ann. Rev.

Neurosci., 17, 31-108 (1994). Each subunit consists of a sequence of approximately 900
amino acids. Four subunits are thought to assemble to form a tetrameric ion channel
complex with the functional properties of this ion channel most likely being determined

20 by its subunit composition.

Ton channel currents activated by glutamate via AMPA receptors are transient.

The time course of currents is modified by refractory states caused during glutamate
binding which is referred to as desensitization and by the rate of glutamate removal from
the ion channel binding site which results in deactivation. Ion influx through AMPA

25 receptors may be enhanced by compounds that éither prevent desensitization or by
compounds that slow deactivation rates. Compounds that enhance glutamate-stimulated
ion influx at AMPA receptors are known as positive AMPA receptor allosteric
modulators or AMPA receptor potentiators. One such compound, which selectively
potentiates AMPA receptor function, is cyclothiazide. Since AMPA receptors play a

30  pivotal role in mediating fast excitatory transmission in the central nervous system,

molecules that enhance AMPA receptor function have multiple therapeutic targets.



WO 2006/ 132811 PCT/ US2006/ 020204 2 Conpounds that allosterically

potenti ate AMPA receptors have been shown to enhance synaptic activity in
vitro andworrosinsesias di scl osed, for exanmple, by I. |to, pet/uskoos/030204
Physiol ., 424, 533-543 (1990) and A Copani, et al., Journal of

Neur ochem stry, 58, 1199- 1204 (1992). Such conpounds have al so been shown
to enhance | earning and nenory in 5 rats, nonkeys, and humans, and are
revi ewed by Gouliaev and Senning, Brain Research Reviews, 19, 180-222

(1994) . | nt er Qahpouwas tRatReste-ARBY perhiinn ARIDAIEALIROLNR 9843 ubl i shed
August 6 1998 di scl gses certai klpsul f onam de rd%ﬁpi vatives \}\h?cf:k%???e usef ul ,

for exanpih@nceypanticastyifyin kg and it vive asdisclpredr toir oganople, olf E dodetras, J.f or

exanpl e 7t i b ; hei ! 0,di sea age-rel at ntias,
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nyocl onuB04R49%)nSoct! eomiamds Baver dueicsalshedn 6 efrahiilee@ch Sindtesnorfsych as
cocai ne,raﬁrrglge%%m r@ﬁ}u al COh(c)il -induced states), depression, attenfion

defi Qi t "2t TOPHEr; PGtV ERE GRIGET Vit eRypy &radinp v and Senses, deain Ressehlosi s,
cogni ti VR &i8fs, £9.t130a9309¢9@fed W th psychosis, and drug-induced psychosis.
P.L. Onstein, et al. J. Med. Chem, 43, 4354 15 (2000) further disclose

bi aryl propyl sltereniiansl PateniAippication Ryblieattond&Oedt/3 396 rpmibtiheAMRAusr &Cept or s.

I n addi tiqgeQ,: i Neur pphar nnacol ogy, 40, .1028 00Q1) di scl ose
ant i deprjes § ad rll%g}qsﬁceertgc Sl%(h)fr? 4 déa(%RX%ﬁ'Rs Wi‘&%’p"% PS%BIP @Wthé{“%fes .?Or HeBing&schoepp,
et al. gnichifiiiz 2adocureloghbl disGideisetoy ek QrpINRUEAS G 8R6RADAIRGhSs 26(1-2),

528, 19 and 528. 20 gcgth Annual Meeting, New Ol eans, ('Novenber 4-9, 2000)
di stP os 555 R8T Tojated fsmentaymgedndyced ajsimsry poparmenit terdivehdyskimatianc es

spati al H@amtdg ABRa BIRIYnRe rﬁgﬁ' isbdde reverses both

phar macol o i%al Iy and agaehf anssbié‘{ﬂg{e fglgée{r%f:’nrg%%%%%?}g%?\é 6 isiait?s in rats.
New ANPASY Foerng emphethaines salesiml-iekdedisthes ), dgatssidie sgemeurdeliegi cal

gio?rg ggﬁgﬁgso(gfeg%%?%?figﬁl;lﬁp%% ilt)gﬁ}{sog-l@?ﬁﬁhrgp rc?ls%g %@{681}/123 %%gggtspaggo%gaggds
PCT/ US2006 PROREMs, and drug-induced psychosis. P.L. Ornstein, et al. J. Med. Chem., 43, 4354
15  (2000) further disclose biarylpropylsulfonamides which are potent potentiators of AMPA
receptors. In addition, X. Li, et al., Neuropharmacology, 40, 1028 (2001) disclose
antidepressant-like actions of an AMPA receptor potentiators. D.D. Schoepp, et al. and
Tizzano, et al., Society for Neuroscience Abstracts, 26(1-2), 528.19 and 528.20, 30™
Annual Meeting, New Orleans, (November 4-9, 2000) disclose an orally active AMPA
20 receptor potentiator that enhances spatial learning and memory performance in rats, and
reverses both pharmacologically and age-associated learning and memory deficit in rats.
New AMPA receptor potentjators are needed to treat these neurological disorders.
SUMMARY OF THE INVENTION

The present invention provides compounds of Formula I:

A

25

where:



3 Ais selected fromthe group consisting of RRR it NORNONO N
NSR NSR NSRRI/ SI. ZNFRHOHOHOHORR S R-0z N \ OO
N \R N N80 2806838810 }-- H~0 Rand H1.Rz O R is H haco/us200eee)200r
-CH2COOH;, 5 R1 is phenyl optionally sabstituted with a first substituent
sel ected fromthe group consisting of halo, cyano, Cl-C4 acyl, -COOH,
-NHR3, C1-C2 al kyl substituted with -NHCH3, -N(S02(Cl-C3 al kyl))2, -COOH,
- CONH2, cyano, hydroxy, or tetrazol-5-yl, -0OCH2000H, - SCH2COCH,

- C( O) CH2CH2CQatit sel&fNirem theedroag ebnsistitlg.ofand 1, 2, 4-triazol - 1-yl;
optionally further substituted with a second substituent selected from 10
the group consisting of: halo, trifluoronethyl, cyano, nitro, Cl-C4 al koxy,
hydroxy, Cl-C4 algkyl, C1-C4 alkylthio, -NHCH2CN, -OCH2CN, - NHSCG2CH(CH3) 2,
and - C( O NHR4; tiopally rthey substhifuted wit third substituent
selected from h; gro”p C ns/isti lg ofR—thaljo and cyafjo; ptifonal l'y further
substituted w a ~fyourg?h SINtipght S "RFom up consi sting
of halo; 15 R27i's CH-& al kyI &t @i et hylanithod R3 ist-S (\gﬁ-CS al kyl),
Cl-C44 acyl, Ci1-C4 alkyl, or hydrogen; R4 is hydrogen, Cl-C4 al kyl, or
-S02(C1-C4 al kyl); Ff)roa pharmageutically accept&ble salt thereof. 20 The
present inventi al sip provi Ne \\i nt eflﬁlmedi ate Forﬂul all: WO 2006/132811

PCT/ US2006/ 0209 S S
R N N ~n2
1™ H \é) ’ -=~{-- H \C\)R and --1-- N’%\\Rz ;
H 0o
R is H, halo, -COOH, or -CH,COOH,
5 R'is phenyl optionally substituted with a first substituent selected from the group

consisting of halo, cyano, C;-Cy4 acyl, -COOH, —NHR3, C;-C; alkyl substituted with
—NHCHj3, -N(SO»(C4-C; alkyl)),, -COOH, -CONHy, cyano, hydroxy, or tetrazol-5-yl,
-OCH,COOH, -SCH,COOH, -C(O)CH,CH,COOH, -SO,NH,, tetrazol-5-yl, and
1,2,4-triazol-1-yl; optionally further substituted with a second substituent selected from
10  the group consisting of: halo, trifluoromethyl, cyano, nitro, C,-Cy alkoxy, hydroxy, C;-Cy
alkyl, C;-C; alkylthio, -NHCH,CN, -OCH,CN, -NHSO,CH(CH3),, and QC(O)NHR“;
optionally further substituted with a third substituent selected from the group consisting of
halo and cyano; optionally further substituted with a fourth substituent selected from the
group consisting of halo;
15 R%is C;-Cy alkyl or dimethylamino;
R?is —S0,(C;-Cs alkyl), C;-Cy4 acyl, C1-Cy alkyl, or hydrogen;
R*is hydrogen, C;-Cy4 alkyl, or ~SO,(C1-Cy alkyl); or a pharmaceutically
acceptable

salt thereof.

20 The present invention also provides intermediates of Formula 1I:



AR6 R7 1l where: Ais selected fromthe group consisting of 5 R5 RR

it NRBNONO NN R 'SR HSR/ S 20H\W0OO0OH \oR RS R OR 11
ON, 111 woi20&/13281N -s. 2 Il - H\\ R --1- H ~~ R and NPCY/UR2008/0002b 10 R2
is Cl-4 alkyl or dinethylamno; R5 i$¢ H, halo, -COOR8, or -CH2000R8; R6 is
H, cyano, O -C4 al koxy, halo, hydroxy, trifluoronethyl, or nethylthio; 10
R is -COORS, -C(0O CHzZCHZCOOR9, -OCH2000R9, -SCH2000R9, or Cl-C2 al kyl
substituted with -COORS; R8 and R9 are each independently selected fromthe
group consisting of hydrogen and ClaC4 al kyl provided that at |east one of
R8 and R9 is other than hydrogen; or |a base addition salt thereof. 15 The
present invention provides a conpounrtgf Forrmula | for use as a
pharmaceutical. The present inventi rther provides a method of
potentiating glutamate receptor f on in a patient, which conprises
admnistering to said patient in nedd of such treatnent an effective
anmount of a conpound of Fornmula | or la pharmaceutically acceptable salt

t hereof. WO 2006/ 132811 PCT/ US2006 204 5
R

where:

A is selected from the group consisting of
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P
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R?is C;-C4 alkyl or dimethylamino;

R’ is H, halo, -COOR?, or ~CH,COOR®,

RCis H, cyano, C;-Cy alkoxy, halo, hydroxy, trifluoromethyl, or methylthio;

10 R’ is ~COOR’, -C(0)CH,CH;COOR’, -OCH,COOR?, -SCH,COOR’, or C1-C,
alkyl substituted with -COOR?;

R® and R’ are each independently selected from the group consisting of hydrogen
and C;-Cy alkyl provided that at least one of R® and R’ is other than hydrogen; or a base
addition salt thereof.

15 The present invention provides a compound of Formula I for use as a
pharmaceutical. The present invention further provides a method of potentiating
glutamate receptor function in a patient, which comprises administering to said patient in
need of such treatment an effective amount of a compound of FormulaI or a

pharmaceutically acceptable salt thereof.



In addition, the present invention further provides a nethod of treating
schi zophreni a, cognitive deficits associated with schi zophreni a,

Al zhei nerwe 2dicss2Ee, denentia of the Al zheinmer's type, poTlu$2@69m0204 Ve

i mpai rnrent, Parkinson's di sease, or 6#epression in a patient, which
conprises admnistering to a patient in need of such 5 treatnent an
effective anount of a conpound of Formula | or a pharnmaceutically

acceptabl e salt thereof. According to another aspect, the present invention
provi des the hsfidaiongiHeqiFBRUNEveRfonfRFAH Rovidesd mBthBR R RGGHL | cal |y _
acceptabl e salt thereof, for the manufacture of a nedicanert for treating
schi zophf&iroRNeakg RS e ¢riicits psseciated vditatcbirophrehias Alihe pdiisahisease, 10

Al zhei mep, j nenti.a of .the Alzheiner's .t m, d. cognitive

i npai r m%?@eﬂgiﬁﬁégﬂ&ﬁiss@%%[é?fdocggalélﬁ?é%lgglﬂgﬁ‘?ml ﬁgg{fﬁ?’f Fg}‘??a h¥ present

i nvent i oflepessiondea patientuskichicompsissspduigisefing ey apatant in Wed ofsuch

phar maceuti cal | Pcegt able salt thereof, for treating schizophrenia,
cognitiv ea&@F?tﬁ%teg eCUYSYRP WL Od 2 iPRoSdO RSPk of 2 phaphedertieally di sease,
dement i aaRbpthbie sdtk alegiorer's type, 15 mld cognitive inpairnment, Parkinson's
di sease, or depression. The invention further provides pharnaceuti cal
conposi ti ons beepsdingitmgnother aspenpdbmpresdnt Forentibmpioyides tie pbaf res@PbILRl | Y

accept ab I h f. and. har maceutical |y acceptahle carrier,

ai ot ; Srotmula  BER BBt B, oG RR S U R b o baecgre bR mal & 1 i

conj unct medicwnér f@Otreiting REHMESHrES cogiitiv 6 8 @8 S84t BRHR Qéﬂi'a%h@?iu' I'n
tjve disorder are contenplated within the scope of the

treating &ggﬁ% : : e’ : L he

preseht 1 g Srilisopys. demsnitueftho Aldsras type nubbcognitivegmpeumest, t hat
pot ent i apgL@kst aRRELS F SICRBERE; unction in conjunction with antipsychotics,
anti depressants and gl’r ugs usgél?{ljl in treating cognitive disorder. 25

DETAI LED DESGORIadTitioN, (OF pTddent ilMEINTh GhbAdesttbe dsehefrariompdaed bEFsmRPL, ®at | at i ng
glutamat e receptar function” refers to any increased responsiveness of

gl ut amat aeplﬁaégg petuglf %ﬁy ?CS?pthS ﬁﬂf@emﬁ@? %%%%6?@_?01_?16@1@4 GeBiE defititsan

agoni st , asasdated @it delsizEptrenis, ARheibdels UREadeOdd At Jr 'ﬂ%‘f\f%ﬁneih?e&“sq .
desensitization or deactivation of AMPA receptors to glut amat 6. 50 A wi de
var ilet y Bld cegmtivs impainmept. Barkinseat sdisesse, pr depmsséah. by conpounds of  For mul a

oens, et P TG el SRR SBAR s3I SHER A on 2

compound of Formula I, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier, diluent, or excipient.
Additionally, the use of compounds of Formula I in conjunction with
20  antipsychotics, antidepressants, and drugs useful in treating cognitive disorder are
contemplated within the scope of the present invention. WO 2005/040110 teaches the use
of compounds that potentiate glutamate receptor function in conjunction with

antipsychotics, antidepressants and drugs useful in treating cognitive disorder.

25 DETAILED DESCRIPTION OF THE INVENTION

As used herein the term "potentiating glutamate receptor function” refers to any

increased responsiveness of glutamate receptors, for example AMPA receptors, to
glutamate or an agonist, and includes but is not limited to inhibition of rapid
desensitization or deactivation of AMPA receptors to glutamaté.

30 A wide variety of conditions may be treated or prevented by compounds of

Formula I and their pharmaceutically acceptable salts through their action as potentiators



6 of glutamate receptor function. Such conditions include those associ ated
with glutamate hypofunction, such as psychiatric and neurol ogi cal

di sor der swofo06/Bx@anpl e cognitive disorders and neur 0- degeNSL@GI0YE204

di sorders such as Al zheiner's di sease¢ denentia of the Alzheiner's type,
age-rel ated denentias; age-induced nenory inpairnent; cognitive 5 deficits
due to autism Down's syndrone and other central nervous system di sorders
with childhood onset, cognitive deficits post el ectroconvul sive therapy,
movenent oftilstamerecep Gihclidn! Bdh ¥6n BV iNQSIShoURLIILLO Wi Sg‘ﬁ]h%gé

myocl onus, dystonia, spasticity, Parkinson's disease; reversal o

dr ug- i ndXPeEMstian. such aspshchiatricsadinaerolegiqahdisensierse for exampletvoaitingduced
states); g e QMY j i Cl i.saorder: attention deficit 10
hyper actcih{g/ldi?r IB %/1@ ?%géhé%r Eéegllé)}/déﬁ’gsfﬁ sg)fr%e%éc%ucgs? 3 %é%le?gﬁrﬁr&éﬁeiaﬁ‘?’ dEmghia ‘i’l‘]\féedef icits
associ at&ttheintel’s tyysy afvasiscdduherats;aebiizdpbd sRidry HhpgrhddueegitReychosi s,
stroke, Cg%d.sgxual dgs{)ﬁnctj on. Conpounds of Formula | nmay al so be useful
for PrprGViCHy e PO W SHYPArome r HHer conirad nepny systean Hisendeisrwittabi | ity .
The pr es@nidhbdVeRtd S8bni RV for the
treatnent of each o?cggt he\?edégfgﬁé?{} iﬁg%égﬁo%wlﬁ{%fq%g%&%%}é?é?vggﬁhwg%gérsOf

or di nar ySuskps fardive dyskingsie, Hhetingtognéhoran mynclonuke slystemia cupasticigprmai ns" . These

domai ns $ ¢ t-ter ry, .l o ern nory, workjng . menory,
execut | vIbed?’F{I} ncesi((ﬁ;%?lgeaﬁ%"%ésﬁ gﬁ%@ﬁ@%ﬁ%@%& (%Hg? OG> ?@Ph?t Bitive

di sor derdlcohiobiminesit stites) CApRERRBS atbdtyiot IS RE B8k oA LRSI Z8ditby a deficit in
one_ar re of th ognitive domains, including but not limted to short
ter mne Pﬁl,acqlﬂwgﬁf% h RBITBPS)S sunh ajsehizenirenidispgnitivg deficiis\aesociatrst Wish, and
attenti Hdkisls8cHf Ardehe r C - " ni.tive.di sorder”

i ncl udeg@y(li)utlsissC notS I ﬁ]iﬂ%iggﬁf %gugﬂgdl¥cg€F%ﬂﬁﬁg’géeg’ﬁ%g%e|us?yr{¥fg%n§.loﬁ'ge-

rel at ed Cogpiundy ef Beolulmbmayrilsd be agefirt fov empropaigrmanssy (BbtakRbiesmsandi sease,
denenti tia of the. Alzheiner's type, Parkinson's denentia, Lewy
Body de?rgrﬁ% %gﬁg%dulﬁ%mﬁcagﬁftﬁd 3?‘8 Hreﬁgqté?‘é%‘ﬁ% PERi theuseaf comppunds diced

per si st iMgmdRYTEDE iha treheabof e2B JfRgiys esh@@ERI ti ve i npai rment, Al DS-i nduced
denenti a, Iearning di sor ders, cognitive deficits subsequent to cardiac

bypass sur gerlyisandersiogd by gge ok e y slgB e thealrt thetolognitiap indpiesabricoy d

trauma, Readink' aHE, i X1 cardiac arrest, and hypoglycemc

neur onal danage, vasgﬁﬁéllrng ect;lll!édr16{1%1!l Q%‘?r‘u%? Fﬁeg}oﬁ’i?r@ateﬂgwqr&w itive

def i ci t snemeychxateivedivndtioanyhdinapbhc Ak atal treif ChEkAR “Sogritngd GQAALTT Ve

deficits assorii ated with gcﬁl tigl 30 sclerosis. MId cognitive inpairnment
Y, rc&aw

has beer® B&EMTHRENQEPIHHHEGE fesied bym defécibin one or more of the

cognitive domains, including but not limited to short term memory, long term memory,

20  working memory, executive function, and attention. It is further understood that the term
“cognitive disorder” includes, but is not limited to the following specific disorders: age-
related cognitive decline, mild cognitive impairment, Alzheimer's disease, dementia,
dementia of the Alzheimer’s type, Parkinson’s dementia, Lewy Body dementia,
substance-induced persisting dementia, alcohol-induced persisting dementia, alcohol-

25 induced cognitive impairment, AIDS-induced dementia, learning disorders, cognitive
deficits subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia,
spinal cord trauma, head trauma, perinatal hypoxia, cardiac arrest, and hypoglycemic
neuronal damage, vascular dementia, multi-infarct dementia, cognitive deficits associated
with amylotrophic lateral sclerosis, and cognitive deficits associated with multiple

30 sclerosis. Mild cognitive impairment has been defined as a potential prodromal phase of

dementia associated with Alzheimer’s disease based on clinical presentation and on



denmenti a associated with Al zheinmer's di sease based on clinical presentation
and on WD 2006/ 132811 PCT/ US2006/ 020204 7 progression of patients

exhi bi ti nyorméadizesagni tive inpairnment to Al zhei mer's denmpomits2006020204 | Ne.
(Morris, et al., Arch. Neurol., 58, 397-405 (2001); Petersen, et al., Arch.
Neurol ., 56, 303-308 (1999)). The fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders 5 (DSM1V) (1994, Anerican

Psychi atric Associ ation, Washington, D.C.) provides a diagnostic tool for

i dent i f yprogresany obpatieh® edhibifdansd 0686 HvORthaaledt b AlTRE R, ld%ﬁugn@zgt Isan

wi ||l recognize that there are alternative nonenclatures, nosologies, and

cl assi f i &t tigw. (9uisetl § ArchdNenrale 8, 39FsH)5i (Be@l )hBeteisen, et alc| Akdhng t hose as

describ it Lanal Statistical C assification of D seases and
WoliB S bERGE (RHY

Rel at ed h Pro hth revision (ICD 10 10) (1992, World Health
Or gani zat i on, Tigefoesth kdiziog of tatDiaghdbtio ah@ Siatiatish] SAASSI §fiMaithaDisoRKaL €Ns

evol ye w t i.cal scientific progress. The present invention includes the
phar ﬁac\é@%gﬁg§/19§écgﬁle§64rbp5é’ﬁhlta§1%$399ﬁléﬂo%éﬁbﬁmﬁﬂ@ﬁ,&Ci)m@@widﬁ;s Fornmula |. A
conpoundii §dnokiid &ol fHY-§ddnki SHffieclentl. Ldi.c group, and
accordi ng;_lﬁ)glrl r éa(_:to Wi t{\%gg}gn% g?gﬁﬁﬁﬁsog?m%?%sg{%%cﬁ%ﬁe X:Lg%le ﬁ%‘?‘ﬁ‘gﬁﬁtsg%ases to
form a Wé{fmmei thailthgre accatetrabive nemkhclatites, t@blvgics hardmaeitchead | Y

accept a l.t"..as .used herejin,. refers to salts of the conpounds of

For mal a Y OSHREr ARRoE B e heteiny isBies o sonctineigh Begammsmenalrypi cal

phar maceitktigiall GlapgheBball Bigalds snd RekeriRedilORBhRA! EnBiERSHAY Y. T eaction
ounds of the present invention with a pharmaceutically

of the c
acc é Bft abll%gre 5%9&awcél%ﬁleqlth&r@am¢@ti%§@ne@) ehd at tesmimobogyraodmlaasifibatsm 20
addi ti O%y&@fx{s%vo]]%'mh disu gagﬁt#?cg%r%ggsghar maceutically acceptable salts

listed in Journal o armaceu Cl'ence, 66, 2-19 (1977), which are
known to the Bidprbedt avtitmarincluddghe pharmacelitehity haepasic shieydmhoer azi ne, and
tert-butylamn |ts, are preferred. Th tert-butylam ne salts are nost
preferre ?E§BW§; H?iBYEBW%HG_dé‘@ﬁmpﬁégﬁf@@%WﬂmﬂHWéﬁﬂPQWeﬁﬁve one or nore
chiral cefficésly €RliBSupBndeéstlingly RaMaVitein, #fa mideEof &%H@E'aﬁd
configurations. As a consequence of these chiral centers, e conpounds of
t hel pr edeerganin pases tofProcepharmecauticdpacesptabie xalur Be tofm "plnambicaneslsy and as

B O N
Wi t hi n tshbststafig non-toxic to living organisms. Typical pharmaceutically acceptable salts
include those salts prepared by reaction of the compounds of the present invention with a
pharmaceutically acceptable organic or inorganic base. Such salts are known as base
20  addition salts. Such salts include the pharmaceutically acceptable salts listed in Journal of

Pharmaceutical Science, 66, 2-19 (1977), which are known to the skilled artisan.

Magnesium, diethylamine, hemipiperazine, and tert-butylamine salts are preferred. The
tert-butylamine salts are most preferred.
Some of the compounds of the present invention have one or more chiral centers

25  and may exist in a variety of stereoisomeric configurations. As a consequence of these

chiral centers, the compounds of the present invention occur as racemates, mixtures of

enantiomers and as individual enantiomers, as well as diastereomers and mixtures of

diastereomers. All such racemates, enantiomers, and diastereomers are within the scope

of the present invention. The specific stereoisomers and enantiomers of compounds of
30  FormulaIcan be prepared by one of ordinary skill in the art utilizing well known

techniques and processes, such as those disclosed by J. J acques, et al., "Enantiomers




of the present invention. The specific stereoisoners and enanti omers of

conpounds of 30 Fornmula | can be prepared by one of ordinary skill in the
art util iwongoembksiiknown techni ques and processes, suclrcaastévese2ds scl osed
by J. Jacques, et al., "Enantioners, %0 2006/132811 PCT/ US2006/ 020204 8

Racemat es, and Resol utions", John Wley and Sons, Inc., 1981, and E. L.
Eliel and S H Wlen," Stereochem stry of O ganic Conpounds"”,
(Wl ey-Interscience 1994), and European Patent Application No.

EP- A- 838Ré@mapsbrisRedlink, Jaith WiR98nd Ezsﬂmﬂlcesmfl alfd@El Eﬁél%é s.mcl ude

recryst f zgtj on techni ques or. chiral chronat o? used herein,

the ter e%lgé——klggﬂi@é&!iﬁ_ﬂﬁ_ﬂﬁﬁéﬁ@rew tgeof Qrganigigiom s (Waleyx I@hﬂS@iﬁnCmew%) anilne, i odi ne

or fluor f r herel t he
B8 herk D 8 A6 WiSR_SRASETLBHNE Sl 20 fouto ol NS

term"Cl-C4 al kyl” ers to a straight ranc turated
al i phat |l@scdhmm 1n¢ludmmctysta1llmanomwchmquatmrmuahdlrmﬂ@tbgﬂpsy but is not

limted to, eth ro . [o] y“ butyl, 1sobutyl, and

t- but5$I The ge ?ﬁé']@ielﬁ%% eﬂ@??ls ﬁglf h’fﬁ’gﬁﬁ Ral't reféss fa achesindbrominct he t er m
" Cl- G ablink or 1106rid &8 @hRELith&Ie/idepRRifiEd n&hipl koxy" refers to a straight
or branched al kyl chain having fromone to four carbon atons attached to

an oxygen at of¥f Usegdieesin thettema "Gi-Koalkylj rofepstoi anttaighe onerhdeyl, mehdwaitant,
, t - bu ox and.th The term"” Cl- 4
propoxy, ¢ ahﬁ?ﬁ@% QHWJIC cﬂg&%%he E Stotr 815 agf;l mc‘i%clesé}lt éinoé |1% . As used

al koxy" i nc es w detioni Y4 on"
her ei n thethyketiny!, Giopss, 1§tqyd)py1 rekgrsobidyldasd £-Bitght TH el 80cbedikgl kyl chain
havi_.ng frolr}? one. 1.0 t&{e?e carbon atonms attached to a carbonyl group.

rjrgl esNFHEeiEhin ifs defigition thg term nCy &g AflTacet yI, propionyl, butyryl,
3 ]["3'[ h%” pr Of'hﬂﬁ%{iedafﬁ?eé%% tEl'nll(@C Ehglkbﬂ} nllegeg&here tﬁlenfatﬂgllrxé’réld %h' nits
efinition the term u
al kyl t higvingdten one ¢o @uswrhmghtpmrattmlwicthad oaygeplatomhiyplcﬁaw ng fromone to
four carbo ttach to an su fur Typi cal aIkyIthlo
gr oups |d?1c¢ugﬁ<8&%% %’? ch )" eé’feﬁlgﬁxtyh? OX%PS?RPIWMS rOP%’%’pPWBW’t—ﬁﬁ!@ut%t yl t hi o,
tert- buta_,tlldtt]i\ebkeaﬂﬁhdﬂéﬁnl"ckel4aiﬁaﬁ 't @emdeShithth i de¥inftinQhe {epgl udes within its
defi nltln%ﬂ £ e term"Cl-C3 al kythl 0". 25 An further enbodi nent of the
pre dent K&y 'i s conmpounds of Fornmula | where A is selected fromthe

group consi stA0GeQferein the term “Cy-C, acyl” refers to a straight or branched alkyl chain

having from one to three carbon atoms attached to a carbonyl group. Examples include,
but are not limited to acetyl, propionyl, butyryl, 2-methylpropionyl and the like. The term
"C;1-C4 acyl" includes within its definition the term "Cy-Cs acyl".

20 As used herein the term “C;-Cy4 alkylthio” refers to a straight or branched alkyl
chain having from one to four carbon atoms attached to an sulfur atom. Typical
C1-Cy alkylthio groups include methylthio, ethylthio, propylthio, isopropylthio, butylthio,
tert-butylthio and the like. The term "C;-Cy alkylthio" includes within its definition the
term "C;-Cs alkythio".

25 An further embodiment of the present invention is compounds of Formula I where

A is selected from the group consisting of:

RsiO

N
0O
= My 9 R ] T
S / /S\ 2 N\ g = /S\RZ
1. NWR, N N9 W\
H o H




RN5 ROOR OO0 11 - 11 S 2'NNS2NSR 1?--'-- 5 2 H \\
NnnRHO and H OR 0 0 WD 2006/132811 PCT/ US2006/ 020204 9 Certain
| asses oWocospoesids of Fornula | are preferred AVPA potemtusadosns0204 he

fol | owm ng paragraphs describe such preferred classes: a) Ais S?_R,S, 2
H 10R 5 b) Ris hydrogen; c) Rl is phenyl substituted with a single
substituent; d) RL is phenyl substituted with a single substituent selected
fromthe group consisting of cyano, tetrazol-5-yl, Cl-C2 all cyl

subst i tuted wCerain GRS OF combiR OF Fomlla I nSGRMERed A@@d@ ia®fRd The

- SCH2 10 e) Rl is phenyl nono-substituted in the 4 05|t|on wth a
substitu Pwé‘@Ri’é%?ééphsfqgé?ﬂtte%%?@f@eé@&@ﬁ@t| ng of tetrazol-5-yl,

- OCH2000H, - 2COK,  and C1-C2 al kyl substituted with - CO_C]—I_lnthe
3-position with a substituent selected fromthe group consisting of -SONH2
and Cl1-C2 al kyl substituted with te Rl <6-yl, or in the 2-position with
cyano; 15 f) Rl is phenyl substitut i t hlkwo substltuents g R is
phenyl substituted with a first substyt
consisting of Cl-C4 al koxy, hydroxy,

o o
© T Ol

al d \©yano - CoON, and
-NHSQ2CH(CH3) 2, and with a second substituent selected fromthe group
consi>sting ofb)am nB,iShydrbgamororret hyI -OOOH -C(ONHR3, tetrazol-5-yl, 20

- OCH2 COOH, ang al k subst i -COOH;, h) Rl is phenyl
substituted if the 21363§¥¥1i38 ot tF?tlu ﬁ?b%%l?ﬁ‘ﬁ)émuegfel ected from

d) R is phenyl substituted with a single substituent selected from the group
consisting of cyano, tetrazol-5-yl, C;-C, alkyl substituted with -COOH or
tetrazol-5-yl, -SO,NH,, -OCH,COOH, and -SCH,COOH;

10 e) R'is phenyl mono-substituted in the 4-position with a substituent selected
from the group consisting of tetrazol-5-yl, -OCH,COOH, -SCH,COOH,
and C;-C; alkyl substituted with —COOH, in the 3-position with a
substituent selected from the group consisting of -SONH, and C;-C; alkyl
substituted with tetrazol-5-yl, or in the 2-position with cyano;

15 ) Rlis phenyl substituted with two substituents;

g) R'is phenyl substituted with a first substituent selected from the group
consisting of C;-C, alkoxy, hydroxy, halo, cyano, -COOH, and
—NHSO,CH(CHs),, and with a second substituent selected from the group
consisting of amino, trifluoromethyl, -COOH, -C(O)NHR?, tetrazol-5-yl,

20 -OCH,COOH, and C;-C; alkyl substituted with —COOH;

h) R'is phenyl substituted in the 2-position with a substituent selected from
the group consisting of C;-C, alkoxy, hydroxy, halo, cyano, -COOH, and
—NHSO,CH(CHjs),, and further substituted in the 4-position with tetrazol-
5-yl, -COOH, —C(O)NHR3, or C;-C; alkyl substituted with -COOH, in the

25 5-position with amino, -COOH, or -OCH,COOH, or in the 6-position with
-COOH;

i) R'is 2-cyano-3-fluoro-4-hydroxy-5-fluorophenyl;

i) R'is 2-cyano-4-carboxyphenyl;

k) R'is 2-ethoxy-4-carboxyphenyl;



the group consisting of Cl-C4 al koxy, hydroxy, hal o, cyano, -COOH, and

- NHSQ2CH( CH3) 2, and further substituted in the 4-position with tetrazol -
5-yl, -00806,20000381NHR3, or Cl-C2 al kyl substituted w t hrPcTCOS)osiom20he 25
5-position with amno, -COON, or -OCHRCOOH, or in the 6-position with
-COOH; i) Rl is 2-cyano-3-fluoro-4-hydroxy-5-fluorophenyl; j) Rl is

2- cyano- 4- car boxyphenyl; k) Rl is 2-ethoxy-4-carboxyphenyl; WO 2006/ 132811
PCT/ US2006/ 020204 10 1) R2 is C1-C4 alkyl; m R2 is isopropyl; n) The
compound of FOr nul R? s a,sCpalkylee acid, o) The conpound of Formula | is a
salt; 5 p) The conppund of Formula | is a hydrate; q) The conpound of
Formulal is % a yErsAPEPH) The conpound of Formula | is the

hem pi per azi sal 4 . O ormula | is the diethylam ne
salt; t) Ther&?onpo%l}ledco(%%poégrﬁr?ﬁﬁglqﬁﬂlgglst%fergetgeC% -butylam ne salt. 10
Preferred enbadi nehtescamfipdund off iFeemnmtla dis 4 $ait ude al | conbi nati ons of
paragraphs a)_, - t),. Especiall referred conpounds of Formula | are those
vvherg Ais SR 11%he,§’,n? un \Oﬁ%ogpﬁa' & qF¥gen; RL is as described in

par agraph h);qgpand Weé&nﬁn%fﬁbhﬂﬁlalistaniﬁh%ﬁ . preferred that Ais S/R 11
N 11R 15 HO . Ris hydrogen; Rl is as describéd in paragraph h); and R2
i's isopropyl Dt i Ehemposnd @f Formula I is the hemipiperazine salt;

s) The compound of Formula I is the diethylamine salt;
t) The compound of Formula I is the tert-butylamine salt.
10 Preferred embodiments of the invention include all combinatidns of paragraphs a)

—t). Especially preferred compounds of Formula I are those where A is

S

"
SSe 2
N W\R
O
R is hydrogen; R' is as described in paragraph h); and R? is C;-C, alkyl. Itisalso
preferred that A is
R O

. I
S / P ~
N%\Rz
H o

{
!
1
H

15 ;
R is hydrogen; R is as described in paragraph h); and R%is isopropyl. It is particularly
preferred that A is

0

S |

)

|
~S<_2
N \\'R
S
R is hydrogen; R' is phenyl substituted in the 2-position with C{-Cy alkoxy or cyano and
20  in the 4-position with -COOH; and R? is isopropyl. It is most preferred that A is

— Rﬁ
Sz .S,
Y. N'WR?
H o

b



preferred that Ais S/ R.S, 2 - H1\R R is hydrogen; Rl is phenyl
substituted in the 2-position with Cl1-C4 al koxy or cyano and 20 in the
4-posi ti owowadn328300H;, and R2 is isopropyl. It is nost pcefuseersdahat A is
S/ R.11 2 H 1108 W 2006/ 132811 Pdm/ US2006/ 020204 11 R is hydrogen; R

i S 2-cyano-4-carboxyphenyl or 2-ethoxy-4-carboxyphenyl; and R2 is

i sopropyl. Although all of the internmediates of Formula Il are useful for
prepari ng conpoundz of the present invention, certain classes are

pref er r eRlis Bydidgeh; RSisD-SyahoR-ddrbox R4 . %W R2 s
i sopropyl ; 1@;) gR5 i s hydrogen; l?LO y?)ﬁe%Oir?e{h\rﬁg?%%ﬁop@P%&?ngﬁtlﬁe phenyl
ring to SWREAYlit is attached; z) R6 is in the 2-position of the phenyl ring

to which it igygd | Ssel ed fromthe_group consisting of

hydr ogen, cyano, éﬁ%ﬂﬁ}@%}r@g&@%s%g%mﬁéu]flg[m ‘-Jif’ﬁ‘%aff’f( CPAENeci al |y

pr ef er r epnyompducitse pfesérimeheon, lceatia dhosenperferef: is 5 S/ RO NS R2 15
O R5.i s hydrogen; E%Sis Cl-4 alkyl; R6 is in the 2-position of the phenyl

to ich it i

— R o
S
N Re
Ho .
v)  R%is C;-C4 alkyl;
W) R’ is isopropyl;
X) R’ is hydrogen;
10 y) R’ is in the 2-position of the phenyl ring to which it is attached;

z) R’ is in the 2-position of the phenyl ring to which it is attached and is

selected from the group consisting of hydrogen, cyano, and C;-C, alkoxy;
aa)  R’is C;-Cy alkyl.

Especially preferred compounds of Formula IT are those where A is

. Il
S / - ~
%N “T’\ R
15 H 0

R’ is hydrogen; R?is C;-Cy alkyl; R%is in the 2-position of the phenyl to which it is
attached and is selected from the group consisting of cyano and Cy-Cy alkoxy; R’ is in the
4-position of the phenyl ring to which it is attached and is —COOR’, and R is Ci-Cy alkyl.
It is also preferred that A is

20
R’ is hydrogen; R* is isopropyl; R is in the 2-position of the phenyl to which it is
attached and is selected from the group consisting of cyano and C;-C, alkoxy; R’ is in the

4-position of the phenyl ring to which it is attached and is ~COOR®, and R® is C;-C, alkyl.
It is most preferred that A is



attached and is selected fromthe group consisting of cyano and Cl-C4

al koxy; R7 is in the 4-position of the phenyl ring to which it is attached
and is - GUORBge/Bexi1RO is C1-C4 alkyl. 1t is also prefercedstévatn20204s 5 S
/I RNSR220HO. , RS is hydrogen;12R2 is isopropyl; R6 is in the
2-position of the phenyl to which it is attached and is selected fromthe
group. consi sting of cyano and Cl-C4 al koxy; R7 is in the 4-position of the
phenyl ring to which it is attached and is -COOR9, and RO is Cl-C4 al kyl .
It is nost preferred that Ais WO 20086132811 PCT/ US2006/ 020204 12 5 S R
.80, 2 -- HIOR R5 is hydrogen i sl|isopropyl; R6 is in the 2-position
of the phenyl to which it is att ey ? 2l s selected fromthe group
consi sting of cyano, nethoxy, and gthodyn R7 is in the 4-position of the
phenyl ring to which it is attached and is ~COOR9, and RO is nethyl 5 or
ethyl . TREiCOMROLAIR’ ofisbiRbpM! R & i6 B NB0REGPA BL pRonPRE Ry Qi nary skill
inthe art followng art recognized techni ques aﬁ B/roce ures. More
speci fi cAlaried andripetleried GPm tho group sonsistiang dfeyqprop pritecty amdseiiodyoRY Ik inn t he

h , | . for T . and [
vt or i 20 reern PR SRR Pt Al Brebflailie s O SRR s R W)

substi t uertis)]. unl ess ot herw se specified, are as previously defined. The
conmpounds of Fornmula | where A and Rl are as previously defined may be

prepared as i HISOmRouads pihFeawlalnap baiprpasshsheegierdingty skillsinghesui t abl e
aryl bormng: d ] raryl .borpenoic ester. and X is
BNbWindGrteco é%’éd ttEJrHIn QXA%QE%;% EY[?%XS&C@%I& gompounds of

brono, iodo, chloro, uor onet
Formula I can be prepared as set forth in the schemes, methods, and examples set forth

below. The reagents and starting materials are readily available to one of ordinary skill in
10  the art. All substituents, unless otherwise specified, are as previously defined.
The compounds of Formula I where A and R} are as previously defined may be
prepared as illustrated in the following scheme where (i) is a suitable aryl boronic acid,
aryl trimethylstannyl, or aryl boronoic ester, and X is bromo, iodo, chloro, or
trifluoromethane-sulfoxy.

15

Scheme 1
A %1
R (i)

—— -

R1

(i |
The compound of structure (ii) is coupled to a suitable phenyl boronic acid,
sqitable phenyl boronic ester, or suitable phenyl trimethylstannane (i), under Suzuki-Type
20 or Stille -Type coupling reaction conditions well known to one of ordinary skill in the art.
to provide the compound of FormulaI. See Suzuki, A., Journal of Organometallic
Chemistry, 576, 147-168 (1999), and Miyaura and Suzuki, Chemical Reviews, 95, 2457-
2483 (1995) for examples of general cross-coupling techniques and for methods for

preparing suitable starting materials and reagents.



Scheme | AX A R ((ii) YRL (1) I The conpound of structure (ii) is
coupled to a suitable phenyl boronic acid, suitable phenyl boronic ester,
or suitabWe 2péwensydiitri met hyl stannane (i), under Suzuki - Pgpars2@e/oon206til | e
- Type coupling reaction conditions wet3l known to one of ordinary skill in
the art to provide the conpound of Fornula I. See Suzuki, A., Journal of
Organonetal lic Chem stry, 576, 147-168 (1999), and M yaura and Suzuki,
Chem cal Reviews, 95, 2457- 2483 (1995) for exanples of general

cross- coupl i ngloteglrbifdurs B ebhiuniBF hods ) i J i tarting
materi al s and reaq}gnt S. 20061%328?1 P&%&@Zﬁ%@%%%%ﬁﬁﬁ%éhﬁgpgoSi'sa
speci f i cEAYYplentsf the pytAbiriphsnykhareie agid of estyr (sincomitable drganidsohipaubr 1. 0 to

1.5 equj ts: i henyl. ronic acid or esfer (i) in a

sui t bl o aceidinfle bR Covl afRIED it P e SFh S insie T idran s o

sui t abl edioretonyahse OMES DVE| baheerk, blinex@kene, cthirel . Ba@e ({VE) . DVF,
acet one, ethanol (Et ,and the |ike. Exanpl es of

benzene, .t ol yen
sui t |eE’§36‘PRL1%%‘% S Rhlg selyentirxiyes ipNEAeDNE/EAPH, hMFeW atesrmndithelikd. k. A

sui t abl esygablcYSivst. § ' ' hi ne) pal | adi um
di chl or obi s(tri tpR’étﬁyﬁ%@ﬁtﬁi‘lﬁ%@6‘2?#%%‘%39%%?%??‘9@%( POy3) 2C12, or [1, 1-

bi s(di ph@eRlpishiséipipher)yighasphisaepalldiivm @hoP@ydeClndgl[L)-or pal | adi um bl ack

and a sujl. S r_examl e. sodi carhonate, are_added to the
react i ohﬂléw@g{hg?}g%ss jf‘lnoiﬁglrrlp F?%SHIC%T%P?@%H?{IB@F y?ﬁft%n °K|gd aghitghian
appr eci atass fonadangOaling Sadoniie) 4t hadedhd tHEBY¥actRhSRixARe RiGRALSE by coupling

a s:iir(?t abl e arxl halide with a suitable aryl boronic acid, suitable aryl
bor otli ¢ est er/ IRy, by kiligd artisan; apareripfestthaiivpmpewrdsorf Fivrmnkdel) r8uz uki - Type
or StillgsodeyRep£84BY EOS A& AN 11t 4.Qn: l.l .known to .one of ordinary
skill in the o tgilp(?’g)vilrnge Vel & gﬂ%\dgqgl?h %%?I%Feaa O4iE a3 requisite
bor oni ¢ Withlls aphdorsieestercarsubieblpegp airmethgistahhylustipatiedluhder Shgukifahk owi ng
schene Vﬁ}%ﬁ% ATj S as _previ O%IS|X ddef.i ned, and Hal is brono or_iodo.  Schenme
L] 11le —1ype coupling reaction Conditions well known to one of ordinary skill in the art

to provide the compound of Formula (I).
15 The requisite boronic acids and esters can be prepared as illustrated in the

following scheme where A is as previously defined, and Hal is bromo or iodo.

Scheme IT
A A A A
oTf .B.
OH (i (iv) oBo (ia) HO B 0o (ib)

20 (v)
An appropriately substituted phenol (iii) is reacted with a triflatin g reagent, such
as triflic anhydride or N-phenyltrifluoromethanesulphonimide, in the presence of base, for

example DMAP or sodium hydroxide in a suitable solvent, such as methylene chloride or



AAAA OH(iii) OP(iv) 0B 0O (ia) HO OH (ib) A 20 Hal (v) An
appropriately substituted phenol (iii) is reacted with a triflating
reagent, wochos/assiiriflic anhydride or PCT/US2006/020204

N- phenyl tri fl uor omet hanesul phoni m de,14in the presence of base, for exanple
DVMAP or sodi um hydroxide in a suitable solvent, such as nethyl ene chloride
or WD 2006/ 132811 PCT/ US2006/ 020204 14 tetrahydrofuran to give the
triflate (iv). The resulting triflate is dissolved in a suitable solvent

such as tatstydrofifanlie gve thk FElaRyli S fHRXEAGiIRNG R3S HRDovEd IhEsRissence of a
base sucg as triethylam ne or potassium acetate, catalyst such as [1,1

bi s(di splLYP $HF8 P AT Uile oF disesileylswfoxiflecind pedcteddn ting prejenconpi base and a

borane syg - hSE B : r € requisite boronic ester
(ra). A t_e?ﬁit&%e\t/}gl@f,ﬁég@%g%%% Q&%’ﬁ%%lisg S%Cg]sz{ep[%gt assium acetate in

di _mst hyl blddmmwiaamaggnm@-fenpmgagcm@ropamaﬁ@% c@ﬁﬁldi@fdnﬁ%ﬁqo&éﬁ'@?ufl@ésom C

aci d.est.er, ma o be pr.epare ( reacting the phenyl halide (v) in an
appr opr ibﬁ(gmél}o{?l%[@ ot (,Iﬁf g’(‘?é‘?‘&)‘ﬁf‘lferet?qr%‘“lﬁ)?“ﬁ‘i @t Ky icsrativek; BEChkérpd) base
such as anldrthebdty pafikHemoteRRLiAHhat i | : uch as
[1, 1 10anb_i s(di slgl))heny_l phogphilno) -fgylﬁ(gg{ea%}é%d{n%%?grggl g?%éggﬁfgﬁé% oZorrpl ex
and a botesiied stherbosenic peid epienmenlakso & ipoerared hyrreaciiigebe phdng] Bdtidk lexinar t i si an

Condi 11 e PpReaf AR S Ko BT} By BRY s 08 B s HEBGAI o e aci d

or in a tsethylabliee sqloasiinsaehial dded onea@Rd: dudh el pr.esence of an

oXi Fd5 Zi &%ent fP ch as .sodi um ]Deri odat e and an ammoni um acetate sol ution
to pPoviH¥dEREenyRRosivgraceng dighigropatipdivne@h) icemplexsmemhortngisiciess (v) nay
be pr epaig@inasol B W hrSERRAE Th ki | L LEViQusl Y def.i ned.
Schere ||]§9£ A 20 N (Vi) (V) Trslléﬂ%?’i&ﬁiﬁ‘g aFétue)kﬁfegsﬁr‘gelélg eSB! BOTE Ui ¢ b
oxi di zi rF§teF exgemiydralpesd wsler ewalitidns miellrkinpen in theaars wiitledd g£i¢alchest, such as

acetoni thryh{o%hlo'ﬁ'ae 5&8 of rineas glﬂga%leogol%n guuc Caes'\ aggtogeaa!mlddl% ’thes gr%Qen%eS: of an
oxidizing agent such as sodium periodate and an ammonium acetate solution to provide

15  the boronic acid (ib).

The requisite phenyl halides (v) may be prepared as shown in Scheme III, wherein

A is as previously defined.

Scheme I

20 NH, (Vi) W

The aniline (vi) is reacted with a suitable oxidizing reagent, such as isoamyl nitrite
in a suitable solvent, such as acetonitrile, in the presence of a source of halide, such as
diiodomethane, to provide compounds of formula (v).

25 Certain compounds of Fomula I may be serve as intermediates to further
compounds of Formula I via reactions and functional group transformations familiar to

those skilled in the art. See Larock, R., "Comprehensive Organic Transformations." VCH

Publishing, Inc., New York, 1989. For example, an amino group is reacted with a



di i odonet hane, to provide conpounds of formula (v). 25 Certain conpounds of
Fomula | nmay be serve as internediates to further conpounds of Fornula |

vi a reactwonsocmsesiiuncti onal group transformations fam lPcarustae/otizose
skilled in the art. See Larock, R, "®@onprehensive O ganic
Transformations,” VCH Publishing, Inc., New York, 1989. For exanple, an
am no group is reacted with a WO 2006/ 132811 PCT/ US2006/ 020204 15 suitable
sul fonyl chloride in the presence of pyridine or aqueous base, such as

tri et hylsaitable sudaide thioQashnt the prestvlel of HHAMRAE bPadUtBudbise! QicRROVi de the
correspondi nf; sulfonam de. Furthernore, nitro substitutents are readily
conver t dHetyaNPH dadescondisiens wall knmen i theartdo previds thg counspoudidgwi t h a

For  exanl 0 EIROFRRRHor AR ARy T biatly sbfisl &y SRBERRY iy "

conver t lle pigroeemianiyg compoirdiswith aEoitabld fedbciipdednt GO0k bs 1i@6BlIoWaS lin kROWN t o

t he gkilled a%{i an, _for ex?rrple by treating an ester of Fornula Il in a
sui t 3bl EPREIRFH SObENG Sprrsamplepibanple I addition, cripoxylipesinof Fomudafdre and
the |i keowhékediBlaiboRNE Rid! drPtmENa W s_lithium
hydr oxi de, slodi um h;ed?loxi clzle, pot assi Elr%naﬁ;./ggpg%%hgéagir% npﬁ’é%ﬁﬁﬁ lee.% The

r esul t arftizagy fosgyample by itgatigar ¢sear df Fooowla &k inexsuitable Belvpnt srablveasr de under
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under standard conditions. For example, the primary amide compound of Formula I is
reacted with silicon tetrachloride and sodium azide in the presence of a suitable organic
20  solvent, such as acetonitrile. Alternatively, tetrazolyl compounds Formula I are formed
by reacting a cyano compound of Formula I with sodium azide and triethylamine in a
suitable organic solvent. |
The examples set forth herein represent typical syntheses of the compounds of the
present invention. The reagents and starting materials are readily available to one of
25  ordinary skill in the art. Nomenclature for examples set forth herein with AutoNom 2000
Add-in for MDL® ISIS/Desktop. As used herein, the terms listed in the following table

have the corresponding meanings as indicated:

TERM MEANING
MS(ES) Electron spray mass spectrometry
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HPLC high performance liquid chromatography
R¢ retention factor
R; retention time
AcOH Acetic acid
RT room temperature
DCM dichloromethane
DMF N,N-dimethylformamide
DMSO methyl sulfoxide
LDA lithium diisopropylamide
EtOAc ethyl acetate
THE tetrahydrofuran
1PrOAc 1sopropyl acetate
DMAP 4-dimethylaminopyridine
DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
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MeOH methanol »
Triflate -SO3CF; functional group
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Pd;(dba); tris(dibenzylideneacetone)-dipalladium(0)
EDCI 1-ethyl-3-[3-(dimethylamino)propyl]-carbodiimide HC]




SCX strong cation-exchange cartridge Pd(PCy3)2C12
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di hydrate (26.7 g) in 2-propanol YIb n) at 38C for 45 nin. Allow the
m xture to reach room tenperature a g—$ with diethyl ether (40 nL).
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Filter the solid and wash with diethyl e§ The resulting white solid
(33.1 g) becones pale lilac on exposure t ight and air. Dissolve the
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dropwi se at 20 OC and stir the m xture ove m tenpérature.
Moni t or Cpg@mm@ﬁéndrcehm acid. Filter the thick prempltate Dry the solid and dissolve in

10  acetone (300 mL) and dry the resulting solution (MgSO0,), filter, and evaporate at 20°C.
Treat the resulting thick oil instantly with oxalic acid dihydrate (26.7 g) in 2-propanol
(100 mL) at 38°C for 45 min. Allow the mixture to reach room temperature and dilute
with diethyl ether (40 mL). Filter the solid and wash with diethyl ether. The resultin g
white solid (33.1 g) becomes pale lilac on exposure to light and air. Dissolve the resulting

15  salt (33.1 g) in water (400 mL) and basify with concentrated ammonium hydroxide.
Extract the mixture with methylene chloride (3 x 200 mL) and combine the extract and
dry (MgSOy), filter, and evaporate to give a brown oil (15 g, 56%). Dissolve this material
(15 g, 0.15 mol) in methylene chloride (300 mL) and add Et;N (42.2 mL, 0.3 mol) at 0°C.
Add a solution of (Boc);0 (39.3 g, 0.18 mol) in methylene chloride (100 mL) dropwise at

20 0°C and stir the mixture overnight at room temperature. Monitor TLC (Hexane/EtOAc
9:1) for complete disappearance of starting material. Quench the reaction by addition of
water (200 mL). Extract the mixture with methylene chloride (2 x 200 mL) and combine
the extracts, dry (MgSOy), filter, and evaporate. Purify the crude by flash chromatography
(Silica gel ~Hexane /EtOAc 9:1) to obtain 20.1 g (67%) of (tert-butoxy)-N-(3-

25  thiophenyl)carboxamide as a white solid.

In a manner analogous to Campaigne, E. and Monroe, P. A. J.A.C.S., 76, 2447-

2450 (1954), to a boiling solution of (tert-butoxy)-N-(3-thiophenyl)carboxamide (21.0 g,
0.1 mol) in methylene chloride (400 mL) add N-iodosuccinimide (23.7 g, 0.1 mol) in
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2- (4- br ono- phenyl amne as a a
temperature overnight. Dissolve the white precipitate w1th H,0 (100 mL) and neutralize

with a NaHCOj; saturated solution. Extract the mixture with EtOAc (3 x 100 mL) and
combine organic, dry and concentrate to give a slightly colored solid. Purification of the

20 crude material by flash chromatography (Silica gel-Hexane /AcOEt 49:1 then 9:1)
furnishes 5.7 g (74%) of 2-(4-bromo-phenyl)-thiophen-3-yl amine as a pale yellow solid.

Add slowly to a solution of 2-(4-bromo-phenyl)-thiophen-3-yl amine(0.6 g, 2.36

mmol) in dry dichloromethane (10 mL) at 0°C, DBU 1.41 mL (9.45 mmol) and
isopropylsulfonyl chloride (0.53 mL, 4.72 mmol) (Temp. always <0°C). Remove the ice

25 bath and stir.the mixture at RT overnight. Add satd. aq. NH4ClI (10 mL) and extract the
solution with EtOAc (2 x 10 mL). Dry the combined organic layers and concentrate
under vacuum. Purify the crude residue by flash chromatography (Silica gel-Hexane
/EtOAc 4:1) to give 0.8 g (94%) of propane-2-sulfonic acid [2-(4-bromo-phenyl)-
thiophen-3-yl]-amide.

30 Deoxygenate by purging with nitrogen a mixture of propane-2-sulfonic acid [2-(4-

bromo-phenyl)-thiophen-3-yl]-amide (1.34 g, 3.72 mmol), bis(pinacolato)diboron (1.04 g,



Add slowWy to a solution of 2-(4-brono-phenyl)-thiophen-3-yl am ne(0.6 g,
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Renove the ice 25 bath and stir the i xture at RT overnight. Add satd. aq.
NHAC1 (10 nmi) and extract the solution with EtOAc (2 x 10 nL). Dry the
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Add dropwise DBU drop wise (8.76 mL, 56.92 mmol) to a solution of 4’-bromo-

biphenyl-2-ylamine (3.53 g, 14.23 mmol) in dichloromethane (50ml) at 0°C, followed by
drop wise addition of isopropylsulfonyl chloride (3.29 mL, 28.46 mmol) and stir the

20  reaction at room temperature for 24 h. Remove solvent under reduce pressure and purify
the residue by silica and eluting with EtOAc:hexane 1:4 to EtOAc to provide the title
compound (4.93 g, 98%); MS (m/e): 355 (M+1); 353 (M-1).

Heat at 80 °C a mixture of propane-2-sulfonic acid (4’-bromo-biphenyl-2-yl)-
amide (4.0 g, 11.22 mmol), bis(pinacolato)diboron (3.22 g, 12.34 mmol), [1,1'-

25  bis(diphenylphos-phino)ferrocene]-dichloropalladium(Il) complex with dichloromethane
(1:1) (0.276 g, 0.337 mmol) and potassium acetate (3.32 g, 33.87 mmol) in dry
dimethylsulfoxide (25 mL). After 16 h add water and extract with EtOAc. Combine
organic layers, dry over sodium sulfate and evaporate under reduce pressure. Dissolve the
residue in dichlorometh-ane and wash with a solution of 0.1N HCI. Combine the organic

30  layers, dry over sodium sulfate, filter and concentrate under reduced pressure. Purify the

residue by flash chromatography (Silica gel-EtOAc/hexane 1:3) to provide propane-2-



the residue by silica and eluting with Et OAc: hexane 1:4 to EtOAc to provide
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33.87 mmol) in dry dinmethylsulfoxide (25 nL). After 16 h add water and
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solid isyk dzangf solid to provide the title conpound (0.37 g,
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acid {4- [4 (4 4 5 5-tetranethyl-[1 3 21di oxaborol an-2-yl)---phen 15
pyridin-3-yl } -am de Take up 4-hydroxy-3-nitro-pyridine (6.18 g, 44.2
mol ) in phosphorus oxychloride éi%g%%d heat to 45C. Once at 45C, add
phosphor uprdperd-aGhirerit deid((@-[a44.4%,5-3randMRIT) 31 1) dfx ShdAGIaB- 2R -bhORT- 5“ r the

resulting yellow slurry vigorously and heat  under reflux (olIT bath
125&pP under an inert atnospherepyidingrylR-amid¢e 125C, the yel | ow

Take up 4-hydroxy-3-nitro-pyridine (6.18 g, 44.2 mmol) in phosphorus
oxychloride (16 ml) and heat to 45°C. Once at 45°C, add phosphorus pentachloride (8.04

g, 38.6 mmol) in a single portion. Stir the resulting yellow slurry vigorously and heat
under reflux (oil bath to 125°C) under an inert atmosphere. After 3 h at 125°C, the yellow
20  slurry becomes a clear yellow solution. Cool the mixture to room temperature, concentrate
to an oil, cool to 0°C in an ice bath and treat with 10 ml of water and 20 ml of
dichloromethane while stirring vigorously. Basify the aqueous layer with saturated
sodium bicarbonate solution and extract with dichloromethane (x3). Dry the combined
organic layers over anhydrous sodium sulfate, filtered and concentrate to give 6.98¢g of 4-
25 Chloro-3-nitro-pyridine, which crystallizes on standing (99% yield).
4-Chloro-3-nitro-pyridine (6.9 g, 43.5 mmol), 4-bromophenyl boronic acid (8.03
g, 40.1 mmol), potassium carbonate (11.10g, 80.3 mmol) and tetrakis triphenylphosphine
palladium (2.31 g, 2.0 mmol) are taken up in DME (200 m!) and heated under reflux
(100°C) overnight. The mixture is cooled down to rodm temperature and filtered through

30 Celite® pad, which is washed with EtOAc. The filtrate is concentrated to give a crude



20 slurry becones a clear yellow solution. Cool the mixture to room
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sodi um it dlchldmmeﬂihianec()m)r adtytie otmbmedotinfllbiadt SithfshlubfEd apdogiancentrate
to affor ‘ljxl rlde (gry overaanhydrous sodium sulfate, filter and concentrate to afford 9 lgofa
brown crude residue. Purification by flash chromatography (Silica gel-hexane /EtOAc)
20  followed by reverse purification yields the desired compound propane-2-sulfonic acid [4-
(4-bromo-phenyl)-pyridin-3-yl]-amide (2.68 g) as a white solid (41% yield).
Take up propane-2-sulfonic acid [4-(4-bromo-phenyl)-pyridin-3-yl]-amide (2.07 g,
5.8 mmol), bis(pinacolato) diboron (2.01 g, 7.9 mmol), potassium acetate (2.3 g, 23.4
mmol) and [1,1'-bis(diphenylphosphino)ferrocene]-dichloropalladium(II) complex with
25  dichloromethane (1:1) (0.277 g, 0.339 mmol) in anhydrous DMF (12 ml) and heat to 80°C
under inert atmosphere overnight. Add water (4 ml) and filter the reaction mixture
through a small pad of silica. Wash the silica pad with EtOAc. Wash the organic filtrate
with HC1 0.05N, water (x4), dry over anhydrous sodium sulfate, filter and concentrate to
afford 3.8g of a dark crude residue. Purification by flash chromatography (Silica gel—
30 hexane /EtOAc) yields the title compound (1.85 g) as a beige solid (79% yield).



brown crude residue. Purification by flash chromatography (Silica

gel - hexane /Et OAc) 20 followed by reverse purification yields the desired
conpound woapans2891sul foni ¢ acid [4- (4-brono-phenyl) - ppcirdiseecdAyd2p+ am de
(2.68 g) as a white solid (41%yiel d)22 Take up propane-2-sulfonic acid

[ 4- (4- brono-phenyl)-pyridin-3-yl]-amde (2.07 g, 5.8 nmol),

bi s(pi nacol at o) di boron (2.01 g, 7.9 mmol ), potassium acetate (2.3 g, 23.4
mol ) and [1, 1' - bi s(di phenyl phosphi no) ferrocene] -di chl oropal | adi un(11)
conpl ex with 25 dichl oromet hane ( Prdpardtfhn2/7 9, 0.339 mmol) in anhydrous
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the silica pad with Et OAc. Wash the orqgnlc f||trate vvlth HCl 0. 05N wat er
(x4), dry over anhydrous sodi um sfffat e%\filter and concentrate to afford

3.8g of a dark crude residue. PulS{¥cs by flash chromatography (Silica
gel 30 hexane /EtQAc) yields the tijtlélconpound (1.85 g) as a beige solid
(79% yield). WO 2006/ 132811 PCT/ YsX8p6/ 020204 22 Preparation 4

-[ 3- (Propane- 2- sul f onyl am no-t en-2-yl | - bi phenyl - 4-carboxylic acid
ethyl ester _ OS/ N H COQ2Et eat in a sealed tube with stirring
propane-2-sul fonic acid{2-{4-(4,4.5,5 5 tetranethyl-[1, 3, 2]
di oxabor ol an-2-yl)-phenyl ] -t hi op B-yl}-am de (0.5 mml ), 4-iodo- benzoic
acid ethyl ester (0.75 mmol), 2MNa2ZCO3 wat er solution (0.2 nL) and
Pd(PPh3)4 (0.05 mmol) in 4.0 m of anhydrous DME to 100C for 24 h.
Evaporate the organic solvent, priof to the addition of water (10 nlL).

Extract the i el 6 GGOMEAANGC A duttnPOdith ANg £ ¥ the condi ned

organi ¢ phases (Na2SO4) and concen rni's rude m xture.
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(0.05 mmol) in 4.0 ml of an anhydrous DME to 100°C for 24 h. Evaporate the organic
solvent, prior to the addition of water (10 mL). Extract the mixture with dichloromethane
(3 x 20 mL) and dry the combined organic phases (Na,SO,) and concentrate to furnish a
10 crude mixture. Purification by flash chromatography (Silica gel-hexane /EtOAc) yields

the title compound.

Preparation 5
5-(4-Bromo-benzyl)-2H-tetrazole

15 Stir a mixture of SiCly (1.7g, 10mmol, 2eq.) and NaNjs (1.95¢g, 30mmol, 6eq.) in
50 mL of acetonitrile for 2 hours. Add 1.07g of 2-(4-bromophenyl) acetamide (5 mmol,

leq.) and heat to 85°C for 5 hour. Cool to room temperature and filter off the solid wash
the solid with EtOAc. Wash the ester layer with water, saturated aq. sodium chloride, dry

over MgSO, and evaporate the solvent to afford 900 mg title compound (80%).
20  MS (mw/e): 237.0.

Preparation 6
3-(4-Bromo-phenyl)-N-methyl-propionamide




50 nL of acetonitrile for 2 hours. Add 1.07g of 2-(4-bronophenyl) acetam de
(5 mol, 1leq.) and heat to 85C for 5 hour. Cool to roomtenperature and
filter ofWwoth@/sedind wash the solid with Et OAc. Wash t lreTast@oc/ob@ger wth
wat er, saturated aq. sodiumchloride,23dry over MgSO4 and evaporate the
solvent to afford 900 ng title conpound (80%. 20 M5 (me): 237.0.
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1.2eq.) vl @ the reaction mxture to warmto roomtenperature and 15 stir

3 hours. "Pour 'the mxture into 20inL of IN HO (cold). Wash the organic

| ayer with water (2xlQOrL), saturated sodi um bi carbonate and saturated ag.

sodiuymchloride. Dry and evaporate to give 860 ng (95% of the title
n%gund MB. 294.0. 20 Preparati Gfeparation 7

4 Met hyl sul fany|Tgﬂﬁ61bfﬂlé{9£r@gﬁ§W§(§&lhf - g methyl ester

Combi ne 2- Hydr oxy- 4- net (5.072 g,

25.58 mol ), mec‘mﬂ (037r4§ Q:Bmm 3eq.)0Caankition iof 4-[AQdH]triaiz61- 1-g1-pidmyptr i de
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m xture "W
(1.05 g, 3.7 mmol, 1.2eq.). Allow the reaction mixture to warm to room temperature and

15 stir 3 hours. Pour the mixture into 20mL of 1N HCI (cold). Wash the organic layer with

water (2x10mL), saturated sodium bicarbonate and saturated aq. sodium chloride. Dry and
evaporate to give 860 mg (95%) of the title compound.
MS. 294.0.

20 Preparation 8

4-Methylsulfanyl-2-trifluoromethanesulfonyloxy-benzoic acid methyvl ester

Combine 2-Hydroxy-4-methylsulfanyl-benzoic acid methy! ester (5.072 g, 25.58
mmol), pyridine, and CH,Cl, at 0°C and stir. Add triflic anhydride (5.1 ml, 30.31 mmol)
drop wise over several min. After 4 hours dilute the mixture with CH,Cl, and wash with

25 IN HCI, H;0, and dry over Na,SO,, filter and concentrate under reduced pressure to yield

4-Methylsulfanyl-2-trifluoromethanesulfonyloxy-benzoic acid methyl ester (7.775 g,
92%). MS (m/e): 330.8(M+1).

Preparation 9
30 Propane-2-sulfonic acid (4'-bromo-biphenyl-2-y1)-amide
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aci d net hwb 2e@tes147. 775 g, 92% . M5 (me): 330. 8( Mtl). rPrapascatoeens 9 30
Propane- 2-sul fonic acid (4'-brono-bi penyl -2-yl)-am de WO 2006/ 132811
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m, 26 mmol ), and tetrakis(triphenyl-phosphine)palladium0) (0.849 g) and
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Preparati on 10 5-(4-Brono-phenyl)-pyrazole-I-carboxylic acid tert-but |~
est &0 200°6t i Addbfinst RBUF €.l 517 B3hmnmet)s (hhe Bppyopylsuifanyleh(obidZ Ku95 tlsnmmol |

leq.), distert-_butyl-dicarbonate (737ng. 3. 38nmol and_di net hyl am nopyri
dine. (32245 myoscttpliis? Sa2R 8N e BedhioPr e BoBA IO R L
di et hyl m@bhies: rédedo®OHTEM AT pre¥¥ie hdl B U @1 8 ifenl i80REp MU %Xaéh id
saturated aq. sodium chlori _depand evap.orath sjgl ver%t?di?qp})g%‘fo? tﬁcgerl eti tle
conpou ndOglonD) r"\‘ﬁc,l themogfir 2mdditional hours. Purify resultant product using flash
chromatography (Silica gel-25% EtOAc/Hexane) to provide propane-2-sulfonic acid (4'-
15  bromo-biphenyl-2-yl)-amide (1.116g, 75%).

MS(m/e): 351.9(M-1).

Preparation 10
5-(4-Bromo-phenyh)-pyrazole-1-carboxylic acid tert-butyl ester

20 Stir a mixture of 5-(4-bromo-phenyl)-pyrazole (577mg, 2.6mmol, leq.), di-tert-
butyl-dicarbonate (737mg. 3.38mmol), and dimethylaminopyridine (32 mg, 0.25 mmol) in
16 mL acetonitrile overnight. Add 200 mL diethyl ether and 50 mL water. Wash the
organic layer with water, saturated aq. sodium chloride and evaporate solvent to afford the
title compound 800 mg, 95%.

25

Preparation 11

(4-Bromo-phenoxy)-acetonitrile

Mix 4-bromophenol (1.4mmol) in acetonitrile (Sml) and water (2ml), add K,COs

(3mmol) and bromoacetonitrile (1.5mmol) at room temperature under inert atmosphere.

30 Heat the mixture to 80°C for 16 h. Analyze by LLC/MS for final product. Evaporate the



Preparation 11 (4-Brono-phenoxy)-acetonitrile M x 4-bronophenol (1.4mmol)
in acetonitrile (5m) and water (2nl), add K2CO3 (3mmvol) and

br onbacetwoi2oa/13e81¢ 1. Srmol ) at room t enper at ure under | memtusadososEhere. 30
Heat the m xture to 80C for 16 h. Anasyze by LC/MS for final product.
Evaporate the WO 2006/ 132811 PCT/ US2006/ 020204 25 sol vent and add water.
Extract product with DCM (3x) and conbi ne and evaporate organic phases to
afford the title conpound. Preparation 12 5

2- Br onD- ol {eny atbatiitwytbr. BAAQ)prO@RZ Qith IDCVE3x Mrd Rnhd e Rpoarbenzonitrile
(0.76 mmol ) .in anhydrous THE (3 ml), N, N diisopropylethylamne (0.92
mol ), aEUHF Bhasat @xabtare he el eompayrgl ) at room tenperature under inert

at nosphere. Heat the m xture to 100C for 16 h in a sealed tube. Cool in
ice bath, filter the precipitate and evaporate the filtrate to dryness to
afford a crude 10 residue. PurifyPhrpafatissh2chromat ography (Silica gel - CHC13
/ Et hanol /NH4AOH 9: 1: 0. |tIe corrpound Preparatlon 13

4- Br 6no- 3- ( pr opane- 2- s #-Fe+y Z SN D HZORE ester 15 Add Na2SO4
(8.5 nmol) t ovix S@hfittd-2Mhr w ﬁjIFrT@t I ster (1.2
mmol) in EtOH (40 ni). Heﬁmlﬁgﬁlg&ggg?? 2?1}%?012 g&mgg mn an en at room
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drop wi se addition of
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t enper at}qélgtﬁ@giﬂgéonlfpounﬁzermve sol vent under reduce pressure. Purify by
flash chromatograph (Silica gel- hexane/EtOAc). Concentrate the desired
fractions to provide the title conpound. 25 Preparation 14

Preparation 13

4-Bromo-3-(propane-2-sulfonylamino)-benzoic acid methyl ester

15 Add Na,SO4 (8.5 mmol) to a solution of 4-Bromo-3-nitro-benzoic acid methyl
ester (1.2 mmol) in EtOH (40 mL). Heat the reaction at 70°C for 30 min and then at room
temperature overnight. Add a saturated solution of NaHCO; (pH=11-12) and extract with
EtOAc (2x50 mL). Dry over NaSQy, filter and evaporate to dryness to provide 4-Bromo-
3-amino-benzoic acid methyl ester.

20 Add DBU drop wise (0.5mmol) to a suspension of the previously prepared amine
(0.1 fnmol) in dichloromethane (15ml) at 0°C, followed by drop wise addition of
isopropylsulfonyl chloride (0.2 mmol) and stir the reaction at room temperature for 24 h.
Remove solvent under reduce pressure. Purify by flash chromatograph (Silica gel-

hexane/EtOAc). Concentrate the desired fractions to provide the title compound.

25

Preparation 14

4-Bromo-3-(methanesulfonylamino)-benzoic acid methyl ester

Add Na;SO4 (0.12 mmol) to a suspension of 4-Bromo-3-amino-benzoic acid
methyl ester (0.1 mmol) and Et;N (0.1 mmol) in dichloromethane at 0°C. Stir 4h at RT.
30  Add asaturated solution of NaCl (15 mL), and extract with dichloromethane (2x50 mL).



4- Br ono- 3- (et hanesul f onyl am no) - benzoi ¢ acid nethyl ester Add Na2SO4 (0. 12
nmml) to a suspension of 4-Bronp-3-am no-benzoic acid nethyl ester (0.1
mrol ) andw@t2804/138811 mmol ) i n di chl oronet hane at 0C. Sti pcghusatoc8do2o4 30 Add
a saturated solution of NaCl (15 nlL),26and extract w th dichl oronethane
(2x50 nlL). WD 2006/ 132811 PCT/ US2006/ 020204 26 Dry over NaSO4, filter and
evaporate to dryness. Purify the residue utilizing flash chromatography
(Silica gel-hexane/ Et OAc) to provide the title conpound. Preparation 15 5
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finaP product (529 S 227 a %
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sodi um qh&maﬁé;lsexagwo%ye@aﬂﬁmﬁ I%laﬁc@cgé%s'm sulfate, filter and concentrate
to,yield a crude brow oil. this’crude oil in hexane and wash the

or gani ¢ ¥Mayeremi408.0ndM-el) (x3) dry over anhydrous sodiumsulfate, filter
and concentrate to 25 yield the title conpound. Preparation 17
4- Et hoxy- 3-i odo-benzoic acid ethyl ester

Preparation 16
15 3-Chloro-4-trifluoromethanesulfonyloxy-benzoic acid methyl ester

Add dropwise triflic anhydride (6.7 ml, 39.8 mmol) to a solution of methyl 3-
chloro-4-hydroxybenzoate (5.42 g, 29.0 mmol), DMAP (490 mg, 4.0 mmol) and
triethylamine (5.6 ml, 40.1 mmol) in anhydrous dichloromethane (200 ml). Stir the
mixture at room temperature overnight under nitrogen atmosphere. Quench the mixture

20 by addition of a saturated aq. solution of ammonium chloride. Separate the organic layer
and extract the aqﬁeous layer with dichloromethane (x3). Wash the combined organic
layers with saturated aq. sodium chloride, dry over anhydrous sodium sulfate, filter and
concentrate to yield a crude brown oil. Take up this crude oil in hexane and wash the
organic layer with water (x3), dry over anhydrous sodium sulfate, filter and concentrate to

25  yield the title compound.

Preparation 17
4-Ethoxy-3-iodo-benzoic acid ethyl ester

To a solution of phenol in AcOH (200 mL) at 65°C, add a solution of IC1 in AcOH
30 (500 mL) dropwise. When the addition is completed, stir the mixture at 65°C for 6 hours.

After cooling, pour the mixture into ice/water, filter and wash with water. Dissolve the



To a solution of phenol in AcCH (200 nL) at 65C, add a solution of ICl in
AcOH 30 (500 nL) dropw se. When the addition is conpleted, stir the

m xt ure awo@bes/f3e8116 hours. After cooling, pour the m PCENGES20061020204
ice/water, filter and wash with water27 Di ssolve the WD 2006/ 132811

PCT/ US2006/ 020204 27 solid obtained in CH2Cl12, dry over MgSO4, filter and
concentrate in vacuo. Purify the crude product by flash chromatography
(Silica gel -CH2Cl12), to obtain 131. 3 g of 4- Hydroxy-3-iodo-benzoic acid
et hyl esbia obtbffédyh ej}ﬁtlz,a'@/dv@E ﬁﬂéﬂanﬁ%bﬁéenﬁﬁte]zﬁ v@a‘uolﬁul?f}' thEml) and
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i odoet hafiadeProdugipy flagh Qfgomﬁmgyapay (WCM@H QHsCIzb,rto abtainv]l Yo pusty. Heat the

resultl & 1.5 h. Evaporate acetonitrile
and repl ace V%II 5%518@%& s‘%a@ﬂgs%{ragam Xle@yer first with water, then with
sat ur at ed aq Tcslthel lrwmitmlrtle@trer (10 £x 0. @viemodrdividiotdssiugoshirbhagub fegt Oge 20f751 ter
and concent %l ve the title corEPound as _a vyellow oil Preparati on

18 3°H d'9R “ﬁ 6‘6161‘3 anildie cadddpdesthang (1 P anpl Eﬁ%@lﬂv@)Btlﬁyd‘f@ﬁﬁnmflgodobenzm c
acid (2.\0gor8usly - ﬁ@atr’ﬂi@fekulhﬂg %ﬂ@@ﬁé peR@bi LAIL Jeri ¥ Pl'éq‘l @%Eéﬁeo m). Heat

the solution under reflux overnig t Evapor at e et anol yield the
title c@ﬁg@mm@le(agd%g}ac@hﬂ}h B &g 3V aghi the ofid@nic layer first with water, then with

dd i od m I
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rrrml) amdgpmttb@ﬁtwmrﬁmMmahejenéww g, 31.8 mmol) in acetone (50 m) at
roomtenperature while stirring vigorously. Heat the m xture under reflux
overfi ght. Evaporate acetone and add di chl oronethane. Filter through silica

eluting the product wth dichl orﬁgﬁ&g 4§t OQAc. Concentrate to yield the

title conpound. 25 Preparation 2 4-di fluoro-3
- met hoxy- benzal dehyde AddHpdiony-yioto-bhnaoie dcidbthfPtexl , 35.2 nmol ) to

'? ihies (r)gg SIp%/: ﬁrgﬂ 1§ 4%%@%1}0{3}/3685@8;12%6 aﬂfiRZ §2 @/9 65 mmol')_|m etzanol satu;ateodC Stir

with HCI gas (50 ml). Heat the solution under reflux overnight. Evaporate ethanol to
15  yield the title compound (97% yield).

Preparation 19

5-Bromo-1,3-difluoro-2-methoxy-benzene

Add iodomethane (2.0 ml, 32.1 mmol) dropwise to a suspension of 4-bromo-2,6-
20  difluorophenol (5.90 g, 28.2 mmol) and potassium carbonate (4.40 g, 31.8 mmol) in
acetone (50 ml) at room temperature while stirring vigorously. Heat the mixture under
reflux overnight. Evaporate acetone and add dichloromethane. Filter through silica eluting

the product with dichloromethane/EtOAc. Concentrate to yield the title compound.

!

25 Preparation 20
6-Bromo-2.4-difluoro-3-methoxy-benzaldehyde

Add p-butyl lithium 1.6N (22 ml, 35.2 mmol) to diisopropylamine (4.8 ml, 34.2
mmol) in anhydrous THF (7 ml) at 0°C. Stir the resulting yellow solution for 30 min at
0°C. Add this LDA solution dropwise via canula to a solution of 5-bromo-1,3-difluoro-2-

30  methoxybenzene (5.83 g, 26.17 mmol) in anhydrous THF (40 ml) at —78°C over 40, min.
Stir the resulting bright yellow solution for 50 min at ~78°C. Add anhydrous DMF (2.7



OC. Add this LDA solution dropwi se via canula to a solution of
5-brono-1, 3-di fluoro-2 30 net hoxybenzene (5.83 g, 26.17 mmol) in anhydrous
THE (40 mvp 2at6/B78C over 40, min. Stir the resulting brcghts2goslobazes
solution for 50 mn at -78C. Add anhysrous DVF (2.7 WO 2006/ 132811

PCT/ US2006/ 020204 28 m, 34.8 mmol) and stir the mxture for 1.5 h at
-78C. Quench the mxture with dilute sulfuric acid and extract the product
with Et OAc (x3). Wash the conbined organic |ayers wth water (x3),

sat ur at e, 34.8 meolumdcht el HRnas ordr yh averseaniydno e SO HyaH d Bt
Filter 2@? concentrate to yield the crude product. Purification by flash

chr omat oYt HBRYCIE apdexiras tlgfépmﬁ%@a‘ﬁ'éll@%&c()’@/l\’@a&ﬂlsth@ hembined ergavicpayend.

Pr epar at be zQ nitri

hydr oxylzfr%nlmx}égeﬁy)g? otrelaéilé %Ugg@ﬂ?ﬁﬁn %F&mgégoe’t g é’ 5F 3?4'61??58 . Bromp- 10

2 4 di f |Enhcmname¢dmm;e-ﬂo@naﬂalﬂchechy@bepr()&mﬂ Rlirifiafbn byfesh chrémabbughpus DVF (4
a({s t he xture to L 2 h. Add water to the cooled m xture and

ext ré:’ct His a&elo G’éne‘%of‘}?)ﬂeg&c[ 3" ﬁcomwdt he combi ned organic |ayers wth

water (x3), saturated agq. sodiumchloride and dry over anhydrous sodium

sulfate. Filter and concentrate. H;ﬁﬁr%&?zgthe concentrate in anhydrous THE

and add 3 equival ent of the Burge 15
( (et hoxycar bonyl sul f anoybiBmimethddmoonB unethydr-baizdgitrilenner salt). Heat

th 1 Xt f 1 t he ht. Co trat
toCyteld a crimisbfithe 1Rt (3R 58 €8 BEROL fr bHaN T A eEA | o
gel <llex ameJdEhﬁP@-)B mtﬁb;d;sb@mmehydee(z ocg)mqﬁﬂlol)%ﬁ ah RRADVEN424). H

3- Brono- 4- cyano- benzoi ¢ acid nmethyl ester D ssolve 4-bronmo-3-nitro- aben20| c
acid rretthwmétgfeép 104°Gfprg. h.1.8dd wisgien 19 the gooled meinire gbextmt)thaptddwet er (30
m). Add,siog n ortjon and heat
the m xture uyn%aegz?’gw%%({h%(g&)@ r%.doé%?aélﬁ)or %IS Vi a%% &gﬁ(ﬁa er. 25

BaSId fy tsedivagddoids dmslydy owbt inhjz&%lsnﬂnitl)lumsglamboﬂﬂtee alls@l:cbﬂclaﬂfbte EEIs"sﬁl@Ié t he
pr oduct Dr e canbi ned organi c | ayers over anhydrous
sodi um s}% ?%ﬁcgrﬁrg %ﬁ“y)éhﬁ’d‘s 1%1# A Add B g utvslept ef dreBuagsshEragemr omo- benzoi ¢

aci dSTTEt(th?iéth6@0%06§1$%am8§1?r1§ﬂh9ﬁnﬁl¥cﬁﬁhﬂ‘ﬁy&%xﬁiegmml,gsaft? P he mR @l L adi um
tetrakis (675 ng, 0.5

under reflux under nitrogen atmosphere overnight. Concentrate to yield a crude residue.

Purification by flash chromatography (Silica gel-hexane/EtOAc) yields the title

compound.

20 Preparation 22
3-Bromo-4-cyano-benzoic acid methyl ester

Dissolve 4-bromo-3-nitro-benzoic acid methyl ester (4.25 g, 16.3 mmol) in
ethanol (100 ml) and water (30 ml). Add sodium dithionite (15 g, 75 mmol) in a single
portion and heat the mixture under reflux for 4 h. Evaporate ethanol and add water.

25  Basify the aqueous layer with 10% sodium carbonate solution. Extract the product with
EtOAc (x2). Dry the combined organic layers over anhydrous sodium sulfate, filter and
concentrate to yield 3-amino-4-bromo-benzoic acid methyl ester (51%).

Add zinc cyanide (1.5 g, 12.77 mmol), palladium tetrakis (675 mg, 0.584 mmol),
to 3-amino-4-bromo-benzoic acid methy! ester (1.328 g, 5.77 mmol) in anhydrous DMF

30 (3 ml). Purge with nitrogen for few minutes and keep under nitrogen atmosphere while

heating to 120°C overnight. Cool the mixture to room temperature and add water. Extract



to 3-am no- 4- brono-benzoic acid nmethyl ester (1.328 g, 5.77 mmol) in
anhydrous DVF 30 (3 m). Purge with nitrogen for few m nutes and keep
under ni twogeos/aestosphere while heating to 120C over ni glrCT/USe@ls/obd2e4 m Xt ur e
to roomtenperature and add water. BEx®ract WO 2006/ 132811 PCT/ US2006/ 020204
29 the product with Et OAc (x2). Wash the conbined organic |layers with 2N
ammoni um hydr oxi de solution (x2), water (x2), saturated ag. sodium
chloride and dry over anhydrous sodiumsulfate, filter and concentrate to
yi el d thme@mﬂﬁet \pitlﬁ)Et(DAc ()&}rstEﬂ{elc@ﬂlb%édfdrgéhc 1 E&rs%ﬁ{mr i 11 ca
gel - hex gcf)% yi el ds 3-am no- 4- cyano- benzoi c aC| d net hy 5 ester
(949 . Q%‘&l% &gh Mﬁiﬁéﬁ%b petuspisdcrgneadiyn chloride apd diy gyer 6ni2ironsol ) t o
a stirre |nc centrated
Q)du§19 Elﬂfdté) Slt%f algnggr#gﬁtpzlt% {d a}é@ld&?&&ugyplz)gu?ﬁ ?m){y}a&

sul furic acid aci a etic acrd lér 30 mn
at 40C, qmqmaipgeph}eéﬂlhd;a gag~lmxa111gEtO§©Iyuﬁld@3Lahﬂﬁcﬂ4@y§1{d Qerﬁz@ictﬁcicpﬂet%l copper
br om_de %%. 29’/14}?9 9. 89 mml) in 48% hydrobromc 10 acid ( 5 nml). Wen the

evol Ut i oD )trogen is finished, heat the m xture to QOCfor 30 mn.

Cool down t0 AQOBILERRAIEH SRRt af&%eg@?es%rﬂ 412 6y P%gm&e Filter

out the resulting dark Solid, wash wat er ket sso
chl or of oTORtAPL B ltué\rmtrﬁ@(S]llrmg,gbﬁmndbm a;bncccmlrmlrmtfahe atid€s hil) anicat e to

el - nexciat Bralf A BB FHEG R AERR AN vy Bttt on e
2, 2- Di metohytionpintopi o@tﬂ Qalﬁt(i‘drﬂoflbobpélf@oﬁlc@ (@|4Q|gu9r89‘1ﬂ|ﬂgp){1|1 48 1 drMGmic
Iuorophenol (9.92 g,

tr| tohyl miﬁ g 71.7 mmol) to 4-brono- -di
3 oty {]ﬁ OW o the cyPLsion 06 ﬁﬁ’f%élhé" fimigwdnheat the oigtuwhie 20°6tfor 89 ng under
' ner t 20mat TsPRSKE to %‘ijn RinMRLRY e 68 h&ﬁﬂ e n‘ﬁ)@tufg ont§ éfu% ool )Flg%ro(F \émhfe over

10 mn. Allow the solution to war omtenp era ur e ‘ov Add
wat er arfbe egultiag datkisolidgeeshusith Ma;eerTahettlhls dml(rhxhp)rrmmcbrbaﬂﬁl doddjlter Wash t he

conbi ne [ ers wt tur sodi um chl ori de,

dry oveﬂnglrg%ﬁgf' glbds@slga?lﬁ]rﬁtes{l}’f"}?ﬁ e té Vlf’idearmﬁg @r‘i"c@ atRyritigatiof byr d 15. 59
of “a cl efush ehmdﬁtographyl?lmcﬁIg@%eme}motqw?@lc@, W ORRL QGh AR éﬁ@% yica

gel -hexane 25 /diethyl ether) yields the title conpound (1 g) as a clear

oi | ?94% yield). Preparation 24

Preparation 23
2,2-Dimethyl-propionic acid 4-bromo-2.6-difluoro-phenyl ester

Add triethylamine (10.0 ml, 71.7 mmol) to 4-bromo-2,6-difluorophenol (9.92 g,
47.4 mmol) in anhydrous dichloromethane (100 ml) at 0°C while stirring under inert
20  atmosphere. Add pivaloyl chloride (8 ml, 64.9 mmol) dropwise over 10 min. Allow the
solution to warm up to room temperature overnight. Add water and extract the aqueous
layer with dichloromethane (x2). Wash the combined organic layers with water (x2),
saturated aq. sodium chloride, dry over anhydrous sodium sulfate, filter and concentrate to
afford 15.5g of a clear crude oil. Purification by flash chromatography (Silica gel-hexane

25  /diethyl ether) yields the title compound (13.1 g) as a clear oil (94% yield).

Preparation 24
2.2-Dimethyl-propionic acid 4-bromo-2.6-difluoro-3-formyl-phenvl ester

30 Add n-butyl lithium 1.6N (23 ml, 36.8 mmol) to diisopropylamine (5.0ml, 35.6
mmol) in anhydrous THF (7 ml) at 0°C. Stir the resulting yellow solution for 30 min at



2,2-Di met hvl - propi onic acid 4-bronp-2 6-difluoro-3-fornyl-phenyl ester 30
Add n-butyl lithium1l.6N (23 m, 36.8 nmmol) to diisopropylamne (5.0 m,
35.6 nmoWd 2006/Bes1ydrous THE (7 ml) at OC. Stir the resectriusgoogmbd20w
solution for 30 mn at WO 2006/ 13281130PCT/ US2006/ 020204 30 0OC. Add this
LDA solution dropwi se via canula to a solution of 2,2-Dinethyl-propionic
acid 4-brono-2, 6-di fluoro-phenyl ester (8.01 g, 27.33 mmol) i n anhydrous
THE (40 nl) at -78C over 40 min. Stir the resulting bright yellow solution
for 1 h GiC. AkBIGhisAdVIA 36KeH atipwRbvia Rafhilio a SRatfonBFD,)- lﬁﬁéthiyt bfo opﬁéh?c m xture
for 1.5 h at -78C_ 5 ench the mxture with dilute sulfuri

extract ¥Hkt ﬁf%%@@ peroenheny! astes)8.01 gagh33 manad bimtsinhpdtous FEM (éO Ind)/ar s wWith

wat er (X3 (ﬂ%ﬁd r Vv ydrous sodi um
sul f at e. %9 ter an cgﬁgtehﬁ?%gl H{E[&mﬁg%@%’ (ge]gt&cr’ u%l’él %JZ%JH]A rification
by flasranbynlmlmDW @phynl (3.0 inneol pald higxenedEieAe) 1.y hek d$sg.35 g of the

4 br Sro- SR BS L . BUGUR Y Tyl By ALy~ theyaqoéugtrvgtﬁhhé@fﬁé @Fdenl or | de
(2.33 g,wash 1@6 @Hﬁx’b)neﬁ@ a%féCihVé'ﬂ Wﬂ'v%eﬂ(%S?%atgrated%G;%j ‘?I? dé %1
2 uor o-

sol ution of 2,2-D methyl-propionic acid 4-brono-
pheny! e@@éanlxyglcsm Sgdlumugcﬁtenﬁiltf)r and canentatetto yiekl thd 0fideiprodudeat t he
M xture gin

ool dieUEPL i idditeily il fitre B0 O ine 45a it T

hydr oxylcampoaendhyaii%defeld)ri de (2.24 g, 33.0 mol). Heat the mi xture to 100C
for. 1.5 h. 20 Quench the m xture with 5% aqueous Na2S2Q3 and stir for 5 mn
unti-P the red- brown col or has di sappeared Extract the product with ethyl
acetate (x2). Wash the conbi ned Pl9aRliGy bayers with water (x3), saturated
aq. sodiumchloride and dry ov sodiumsul fate. Filter and
concentr at e. @M—mpmm Adtremb+B-ayahy-Artedisluoi-bheagtestsdd 1. 7

equi val ent of the Burgess reagent 25

((rret hoxycar brodidy hetubofyaarmivike hdirotlefolivé mglmhﬁ&dﬂpﬁﬂd%dldnmnﬁﬁd&@dg) (10.0

e mxture under reflux under nitrogen at rmsphere

g, nol
for % h. 13 %&#)rta@éo{ugon ¢f 2dPEnethylquopiesicagis 4-Piomcr-2.6adifleeroti farmak h
chr omat ggeRRRkYef & 34 £25087 mﬁ'l%ﬁQH SE&ELNGL (100 ml). Heat the mixture under reflux

(100°C) for 3 h. TLC (Hexane:Ethyl Acetate 4:1) shows incomplete conversion. Cool

down the mixture to 60°C and add more hydroxylamine hydrochloride (2.24 g, 33.0
mmol). Heat the mixture to 100°C for 1.5 h.

20 - Quench the mixture with 5% aqueous Na2S203 and stir for 5 min until the red-
brown color has disappeared. Extract the product with ethyl acetate (x2). Wash the
combined organic layers with water (x3), saturated aq. sodium chloride and dry over
anhydrous sodium sulfate. Filter and concentrate. Dissolve the concentrate in anhydrous
THF and add 1.7 equivalent of the Burgess reagent

25  ((methoxycarbonylsulfamoyl)triethylammonium hydroxide, inner salt) (10.0 g,41.96
mmol). Heat the mixture under reflux under nitrogen atmosphere for 4 h. Concentrate to
yield a crude residue. Purification by flash chromatography (Silica gel-hexane/EtOAc)
yields 5.87g of the title compound as a pale yellow solid (75% yield).



yields 5.87g of the title conpound as a pale yellow solid (75%yield). WO
2006/ 132811 PCT/ US2006/ 020204 31 Preparation 26 Propane-2-sulfonic acid

[ 2- (4- br owo-2pbversysi) - 2H pyrazol - 3-yl1l-am de 5 Add DBU ( 5prt#4rds200882@94 nmol )
to a solution of 5-am no-I-(4-brono-phenyl)- | H pyrazol e-4-carboxylic acid
ethyl ester (2.612g, 8.42 mmol) in dichloronethane (25 nlL) at 0C. Stir for
15 mn. at OC and then add isopropyl sul fonyl chloride (1.94 nL, 16.84
mol ). Imerse the mxture into a pre-heated oil bath (50C). After stirring
for 5 mn., add additional isopropylsulfonyl chloride (0.97 niL, 8.42

mol ) . Stir overnight at 10 50C. Add 1.0M HCl(aq) until pH 5, wash with
water (2x50nL), dry over sodlun1 Eﬁmﬂ@ﬂég_ﬁllter and concentrate. Adsorb

t he conpound oRi.¢ i flagh col um

chr omat ogr aphy ‘ JC =4

phenyl ) 5- (pr opane- 2- sulfonylanlno) 1H—pyrazo|e 4- carboxyllc aci d et hyl
ester (2. 55q,

1- (4- >Br oo- ph‘%ﬁiﬁ@j %f%@ar% é? BHehdA ¢Isaitiae pf iﬁn};wéz(&rléomo Hb&nfﬂbxyl ic
aci d et H-pesb6le-4A 2arB8Mic abidlethyTeRED 2'612%‘ é"@ ; %ﬂlg%@@e&l’f n%??éﬂ

met hanol ) and t hen add "an agueous so uti I oxl

2.0V . Whh#se. Stiefor d§uhini 21§ Fiard dren alddtlsn)peomitsalfb&ﬁtoaﬂ)rmel(l DatnliL(65C) and

stir ov I I etion,, conc ntr ve et hanol /. net hanol ,

wash thg E:ﬂj |%g£§%ﬂgousnﬁﬁmﬁf@P@ﬁge ﬁ@ﬁ%&?@%@tﬁé (HESUTHRA ffohcent r at e

t o enoveinanyd hdﬁuenmflsdjm@?ﬂsm&fbﬁﬁtcglwﬂﬂe (0 @Q%L (e RAHBO Y8 Bleth ]b@att OdOC

a u i s ‘achieved (extensive precipitation aci d may
8és %b&) dgir?d&g'ﬁlii{?l fag) vt pif % was I"Ylﬁlrwlitﬁ?‘e(zﬁ?ﬁg viadarsodiveduced

pr essur guifik! ﬁ’M‘:rt ﬂﬁ‘i RGeS Mﬁ&%ﬁ@cérﬁp&ﬂﬁl onttc?ghéé %e%ldaa d s’ubJeC ofsklgctaer a

second crop of product. Conbine the two cro
1-(4- Brdﬁbﬁ Iwn5mppm©pmmﬁw21526%dﬂ£ﬂnnyhanm(mb1&ﬂdﬂﬂﬂaiQhﬁr4 carboxylic
acid (2.9
6 b s fthne ) 880 R o) A pyagalerh sasytie sl eser Ceifboxyl | ¢
acid (179529, 5.03 mml) in quinoline (2.79 nL) in a sealed tube. Add
copE (0. 16 2.51 mol) and inmerse into a pre-heated (180C) oil bath
andistir for Esohyel-(4- -Bsgno-phemdSrpramape R auiforylamiho) d ibpwatdie4sol vent under
reduced R8s i.chl ar. 1.0OM HO (2x50
m), dr;(/: ove?ll][{{s&‘écl1 &9#151};%5? E%EHQ%? > %elﬁ?l gngnﬁl gl%onmenawreg with

methanol) and then add an aqueous solution of sodium hydroxide (12.5 mL, 2.0M).

Immerse the resulting mixture into a pre-heated oil bath (65°C) and stir overnight.
Upon completion, concentrate to remove ethanol/methanol, wash the resulting .aqueous
20 . muxture with dichloromethane, and concentrate to remove any trace of dichloromethane.
Cool the aqueous mixture to 0°C, add 1.0M HCI until pH 4 is achieved (extensive
precipitation of acid may be observed), and stir for 15 min. Filter the mixture under
reduced pressure. Allow the reduced pressure to cool the filtrate, and filter a second crop
of product. Combine the two crops to yield 1-(4-Bromo-phenyl)-5-(propane-2-
25 sulfonylamino)-1H-pyrazole-4-carboxylic acid (2.031g, 85%).

Dissolve 1—(4—Br0mo—phenyl)—5—(propane—2—sulfonylamino)—1H—pyrazole—4-
carboxylic acid (1.952g, 5.03 mmol) in quinoline (2.79 mL) in a sealed tube. Add copper
(0.16g, 2.51 mmol) and immerse into a pre-heated (180°C) oil bath and stir for 15 min.
Cool to room temperature and remove the solvent under reduced pressure. Dilute with

30  dichloromethane, wash with 1.0M HCI (2x50 mL), dry over sodium sulfate, filter, and



WO 2006/ 132811 PCT/ US2006/ 020204 32 concentrate to yield a residue.
Subject to silica gel flash colum chromatography (15-55% Et OAc/ n-hexane)
to yi el d wbeotdsksa1conmpound (1.323g, 76% . 5 Exanple 1 Propsp@cd2eud f onic
aci d- ( 2- bi phenyl -4-yl -t hi ophen-3-yl)-Bnm de Heat in a sealed tube with
stirring propane-2-sul fonic acid [2-(4-brono-phenyl)- thiophen-3-yl]-am de
(0.5 mmol), phenyl boronic acid (0.75 innol), 2M Na2CO3 water solution
(0.2 nL) and Pd(PPh3) 4 (0.05 mml) in 4.0 mM of an anhydrous and 10

deoxygenaineeht2iteltoBiEd Btredidnd. Subjest tb @il Gel¥PRAE b RfméhrBmafd {Jpﬁ% (15-5444r €
through a small silica pad and elute wth EtOAc. Evaporatge the filtrate.

Purify tROAMmaganchip ielddhe tidepempaung(bak3e.(76M)i ca gel - hexane / Et OAc) to
obtain the title conpound. M5 (ES-): 356 (M1l). Prepare the foll ow ng
conpounds in a manner anal ogous to the procedure set forth 15 in the above
exanpl e: EXAMPLE COMPOUND DATA Ms (ES-): 2 Propane-2-sulfonic acid

[ 2- (4' -am no- bi phenyl -4- 371 (M1) _yl)-thiophen-3-yl] -am de 3
Propane-2-sul fonic acid [2-(2' -cyar?é‘-elﬁiﬂ%nyl -4- 381(M1)

yl) -t hi ophen- 3- yl poiid BEVES 0em25 3k fonylLam.no) - 413 (M 1)
t hi ophen-2-yl] - blr;())ﬁenylg-s%l?(;)}ll\i%%@gégiﬁladr}ﬁ'gﬁegﬁ le?lgo a%%i c acid '
[ 2- (3' - met hanBealfit aagaled whe witk stiyringpropanet-pHnyd acid y2-J4-btoimmpltragh3 -yl |
-am de 6 P <2- sulf anyl . .am no) -. MDD, [1,1 ;4,1
"Tter phetr}f)l}ﬁpl[l %1%3%]]4@@%{2@%%01} ’ %?%ﬁla]?%glﬁg é‘ﬂldﬁgﬁ isgnlg@dzﬁdé&a—zéﬁ)ﬁ S4fe- 2- 443
(M 1)  suldtonyDambpind HdPPh4', (103 mheilpheny hd 3f ¥k hniaksle MO 2006/ 132811
PCT/ USZO&)G/ 02020§ 33 _ ' '

10 eoxygenated 2:1 DME/EtOH mixture to 80°C-100°C for 24 h. Filter mixture through a

small silica pad and elute with EtOAc. Evaporate the filtrate. Purify the product by flash

chromatography (Silica gel-hexane /EtOAc) to obtain the title compound. MS (ES-): 356
(M-1).

Prepare the following compounds in a manner analogous to the procedure set forth

15  inthe above example:

; DATA
EXAMPLE C
OMPOUND MS (ES-):
2 Propane-2-sulfonic acid [2-(4'-amino-biphenyl-4-
y1)-thiophen-3-yl]-amide 371 (M-1)
3 Propane—2—'sulf0ni'c acid [2—(2’~cygno—biphenyl—4- 381(M-1)
yl)-thiophen-3-yl]-amide
4 N-{4'-[3-(Propane-2-sulfonylamino)- 413 (M-1
thiophen-2-yl]-biphenyl-3-yl }-acetamide (M-1)
5 Propane-2-sulfonic acid [2-(3-methanesulfonyl- 449 (M-1
amino-biphenyl-4-yl)-thiophen-3-yl]-amide (M-1)
6 N-[2-(Propane-2-sulfonylamino)-
[1,154',1"terphenyl-3"-yl]-acetamide 407 (M-1).
7 Propane-2-sulfonic acid [3"-(propane-2- 443 (M-1
sulfonylamino)-[1,14',1"] terphenyl-2-yl]-amide (M-1)




EXAMPLE COVPOUND DATA Ms (ES-): 8

N-{ 2- Cyano-4' -[ 3- (propane- 2-sul fonyl am no)- 438 (M 1) . .
t hi ophen-woybisiseqabenyl -4-yl }-acetanm de 9 Propane- 2- sulpConiseosaozatos
[2-(2'-cyano-4'-hydroxy- 397 (M 1) bWi3phenyl -4-yl)-thiophen-3-yl] -am de 10
Propane-2-sulfonic acid { 2-[2'-cyano-4'-(cyano- _

nmet hyl - am no) - bi phenyl - 4-yl ] -t hi ophen-3-yl }- 435 (M1) amde 11
Propane-2-sulfonic acid [2-(3",5 -difluoro-4'- 408 (M1)

hydr oxy- i phenyl - 4-yl)-thi ophen-3-ylI] -am de 12

; DATA
N- { 2- Cyarjom& ANz £pi opane- 2- sul f qry\@eungd- 433 (M 1) |
pyridin-4-yl]-biphenyl-4-yl }-acetam de 13 Propane-2-sul f oMiSdEae) d
[ 4- (2' - cyano- biptenyt=4=—376 (M 1)—yH)=pyr+dia=—3-—yH—am-de—14

Propane- - sul f®ni ¢ aciN-{RAfado-4yR0moined -sulfonylamino)- 8 (Vi
di f I uor 0-|4' - hydr oxy{bi phiiopherd2 i) biphirgpasny-acetdtaide (M 1) A8 Mh de| Prepare

t he fol | gwi-ng—conpoundsin a nanner analogous with the |procedure se forth
I bl el

in Bxamplie 1. &Xtragtplbhed 2suks Ecﬁ?i’%“é fhd-p. aC.et ate, washthe
organic |[layer withjwa ﬁ rﬁ@ e [4% QQYE% fil3%r(M-dnd
concentrdate to obt a| n the ound LE COMPOUND DATA | NS
(ES-): 15 Prgpane-2 Etdpfaﬂ(ﬂIZCSuHGmd a[:ﬂ {0412~ a@gbﬂ—(@an&yano' 423 (M1

bi phenyl -/4-yl ?-t hi ophefieByyArhmaWbiBedd-4- u thlophen 3-y)- 435 (M-1)

2-{4' -[ 3-|( Propane- 2- squonyI ani noj - thigphen- 2-yl ] 36 |(M 1) " biphenpyl-4-yl
} -acetam de Prepar¢ the foltow ng conmpounds T a manmer —anatogous—W th the

procedurg set 1110 f ort BropaneReyvdfoniciagid [2: GV A20066-432811 %’g&ﬁ@oa 020204
hydroxy-biphenyl-4-yl)-thiophen-3-yl}-amide

12 N-{2-Cyano-4'-[3-(propane-2-sulfonylamino)-

pyridin-4-yl]-biphenyl-4-yl }-acetamide 433 (M-1)

13 Propane-2-sulfonic acid [4-(2'-cyano-biphenyl-4-

y1)-pyridin-3-yl]-amide 376 (M-1)

14 Propane-2-sulfonic acid [2-(2'-cyano-3',5'-
difluoro-4'-hydroxy-biphenyl-4-yl)-thiophen-3- 433 (M-1)
yl]-amide ‘

Prepare the following compounds in a manner analogous with the procedure set
forth in Example 1. Extract the resultant compound in ethyl acetate, wash the organic
layer with water three times, dry over MgSQy, filter, and concentrate to obtain the title

5  compound.

DATA

EXAMPLE COMPOUND MS (ES-):

15 Propane-2-sulfonic acid [2-(4'-acetyl-2'-cyano- 423 (M-1)
biphenyl-4-y1)-thiophen-3-yl]-amide _

16 2-{4*[3-(Propane-2-sulfonylamino)-thiophen-2-y1}- | . (M-1)
biphenyl-4-yl }-acetamide )

Prepare the following compounds in a manner analogous with the procedure set

10  forth in Preparation 4:



34 EXAMPLE COVPOUND DATA Ms (ES-): 17

- [ 3- (Propane- 2- sul f onyl am no) -t hi ophen-2-yl]- M5 (ES+, nfe):
bi phenyl -Bo=xuwédBesic aci d am de (PdC 2dppf) 437 (Mtl). P8T/US2006/020204

-[ 3- (Propane- 2-sul fonyl am no) -t hi opi#en-2-yl]- M5 (ES+, mle): _
bi phenyl - 4-sul fonic acid am de (Pdd 2dppf) 437 (Mtl) 19 Propane-2-sul fonic
acid [2-(4'-fluoro-biphenyl-4- 374 (M1) yl)-thiophen-3-yl]-amde 20
Propane-2-sul fonic acid [2-(4'-acetyl-biphenyl-4- 398 (M 1)
yl') - t hi ophen- 3- yI] am de 21 Propane-2-sulfonic acid [2-(2",4"-d 392 (M 1)
i uor o- bi phe n\ll \l| \ -t hij nnhpn 3- \I| 1 -—am de 22 A
N-{2- Fl ugr propane 2-sul GNRR) - 431 (M 1) D. .
thl{ ophen- 11-2)}5Iﬂi]:N-ﬂtﬁ)llgll?)henvI 4-yl}- ac(gtg/yntllde 23 Propane- 2- qul IMRBI(ES4ci d
[ 2-(2' - cylano- 17 - f | (orbf3-@a8pab2ijul foinphaering)-tiophdn- LI P PHVISIES  mieani de 24
Proopane- 2- sul f oni ¢ | aci Biphéhry{-3-suffonidiaciiaieids (IR MHp f) 406 (MAIM+1).
4-yl ) - t hifophepg 3- YT 4~ EN§6a25- fg@mpﬁnﬁni%w %f MS (BS+, mie
[2-(2'-cyano-4' -nifro- bﬁlj Yi MS'!‘! YoniRial ii? ,?,.pt § Il/Ill-l) glr#n de 26

P = = ] IIU

birgﬁ22§| 4S;:£S§){"h:’ ﬁ%o‘ré %e Z‘Sﬁforéfag [é‘ﬁFﬁ Ej%fn%lu4fcn| @7a¢hd1)
[ 2- (3' - cyarerethy QOIZ (M- D-t e 23(’1]2131’{}1@? t hi ophen-[3-yl] -am de Exanpl e
28 5 Progane-g sul { oRfePaBgAulfonip acid e lpélﬁwlf"an)-bi h -4

|| -t hi opppn 3-yll anide lI;/I Xyth@@ﬁlhf@l -yl H;@EI o gCI ld{ » Wb
2-[4-(4,4,5, ltet r amet hyl Pfopane32-2j dmogaﬂdci 4'ahd2-yl) - 392 (V1)
phenyl ] - t|hi ophen- 31yl }1ﬂamodlapl§i(ﬁ1y;-@ 3g)th16phkn6§34yg¥-£%m@de§it etira . : .
tri phenyliphosihi ne | paNH@dFluio-4'33-(pebpefiid ulBbn #egl um car bonat e gqueou
solution|in DVE (2|nl) @nghi- @i(l}lﬁ%;henﬁudyl\}\@%{hﬁﬁae% 95C. 4AL{¥-Dwar|mi ng two

mn, add [2- (4 br omp- PheP¥lel 2 SR F2-82'-cyano-4'-fluoro-

biphenyl-4-yl)-thiophen-3-yl]-amide 399 (M-1)
24 Propane-2-sulfonic acid [2-(2',4"-dicyano-biphenyl-
4-y1)-thiophen-3-yl]-amide 406 (M-1)
25 Propane-2-sulfonic acid [2-(2'-cyano-4'-nitro- 426 (M-1)
biphenyl-4-yl)-thiophen-3-yl]-amide
26 Propane-2-sulfonic acid [2-(4'-amino-2'-cyano- 398 (M-1)
biphenyl-4-yl)-thiophen-3-yl]-amide
27 Propane-2-sulfonic acid [2-(3'-cyanomethyl- 395 (M-1)
biphenyl-4-yl)-thiophen-3-yl]-amide
Example 28
5 Propane-2-sulfonic acid {2-[4’~(2-hydroxy-ethyl)-biphenyl-4-y1]-thiophen-3-yl }amide

Mix propane-2-sulfonic acid{2-[4-(4,4,5 ,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenyl]-thiophen-3-y1}-amide (0.10 g), 0.1 equiv of tetrakié triphenylphosphine palladium
(0), 2 equiv of 2M sodium carbonate aqueous solution in DME (2 mL) and EtOH(1mlL)
and warm to 90-95°C. After warming two min, add 2-(4-bromo-phenyl)-ethanol (1.3
10 equiv) and stir at that temperature for 1.5 h. Evaporate solvents over Celite® and purify
by silica gel Strata ® cartridges eluting with hexanes-EtOAc gradient to give 0.041 g of
the title compound. MS (ES+) (m/z): 402 (M+1).



10 equiv) and stir at that tenperature for 1.5 h. Evaporate sol vents over
Celite(r) and purify by silica gel Strata (r) cartridges eluting with
hexanes- BW0Roosgi3agiiient to give 0.041 g of the title comrpowsdeochB)20ESTH)
(mz): 402 (M+l). WD 2006/ 132811 PCT/38S2006/ 020204 35 Exanpl e 29

6- ( Propane- 2- sul f onyl am no) -4' -f

3- (propane-2-sul f onyl am no) -t hi ophen-2-yl | - bi phenyl -2- carboxylic acid Heat
the m xture of propane-2-sulfonic acid {2-[4-{4,4,5,5-tetranethyl 5 [1, 3, 2]
di oxabor ol an- 2-yl ) - phenyl ] -t hi ophepxanykboam de(662 ng, 1.65 mmol),

2-brono- _3-nitro-benzoic aC|d met hy ester (390 ng, 1. 5rrrm|) Na2C38 (2M
2.2, 6 (P 1oRHIC 2-8 Ah A"’.z!'l_"'. 2-{ PPN 1f lgm ofhefivid2-di oxane
under N2 to 80C overnight. Aftercag (94 1ngtdo room terrperature dilute with
di ethyl ether (200nmL). Wash with wa@eﬂ—sat rated aq. sodiumchloride, and

dry over MyS(Heat me&umojf\pﬁoqianaackuﬁumbfamdb{)z E4L?L§Jﬂ,5;50teﬁhkh@tﬁylt ogr aphy

gﬁ: H?ﬁ; | [gerﬁJ Tﬂg Oxt%ﬂ‘i’%ii’ﬂé%%;l?ﬁyl {}13‘\?/%25136?@? é‘&}l%ﬁ%m& i\%ﬁgr?rﬁ@k) -r%zrﬁrogsrer (250
my). NS 3. ﬁmoeaenz&z&cﬂ%m es&%m;%% 5RmBONATS; (B, 2281 "EBlmbS 2

solution of 6-nitro-4'-[3 ane-
suI f ony | R BSOYEhspi @éﬂ@gr(ﬁ h]mddb p‘rtblﬁﬂlnlQﬁbérdhro)oaylbmdad‘izdom‘tmwerﬁlgher (250

ng, 0.54,,15 3 h
aa Toor eI RSk e e 5 A R PG o e dshr or - and
sat ur at esdtmed a«pd;bmm:mleﬁda end 86/ ov@LMgquy Ré\/xﬁfve NaISEHs antli putiByf bfskh
to provide 6-am no-4'- [3 -(propane-

eva Qr at drynes

ﬁ n‘%‘ ﬁ%‘)aP]E‘Ylf%B%%Flﬂler}Q /@it%ﬁé}ﬁ‘i’l PIQYléaﬁﬁtﬁW‘rl 153 -Hyppanged-hy| ester
(208 ny) - ) ec-7-ene
(DBU) drsg%)fﬁ/%lglgﬁ‘)og tﬂl%%hé]n(-&/?ﬂj bi n%% ﬁggal%()?}élg:ls&é(%gfe&ﬁ’? E?ex[éS(ﬁl in% W
6- am no-@Ve) 378 peMdpane- 2- sul f onyl ami no) - t hi ophen 2-yl ] - bi phenyl -
carboxylic acid nethyl ester (208ng 0.48 nmol) in dichl oronet hane (9m) at
0C, fol | owed B4d 3nGh WHs@ 4Hbingi HA nuhol) sopsdpiidmsof 6-oiiyo- 4el3Hrapdee£0. 21 ni,

0.9 mol r . the reaction at roomtenperature overnight. Renove
sol vent %‘Ha ‘éﬁa‘in@'tﬁ’hé]é‘ﬁplbfi'”é% §Urtéphen2]'52‘PﬁF|bP¥3§h%Cﬂ¢1mﬁﬂé’éWt@]ﬁ@%’mgo@ Pé4phy

(5| boca b i EROR E L e PRERNGAU RO ERIE hdd ATRIOADASAR] V! d°

6- (propane- f onyl am no) - ropane- am no
wash it with a saturated solution of NaHCOs3, water and saturated aq. sodium chlonde (50

mL). Dry over NaSO,, filter and evaporate to dryness to provide 6-amino-4’ -[3-(propane-
2-sulfonylamino)-thiophen-2-yl]-biphenyl-2-carboxylic acid methyl ester (208 mg). MS
(m/e). 429.1(M-1).

20 Add 1,8-diazabicyclo [5.4.0] undec-7-ene (DBU) drop wise (0.51 mL, 3.6mmol)
to a suspension of 6—amino—4’—[3f(propane—2—su1fony1amino)—thiophen—Z-yl]—biphenyl-Z—
carboxylic acid methyl ester (208mg 0.48 mmol) in dichloromethane (9ml) at 0°C,
followed by drop wise addition of isopropylsulfonyl chloride (0.21 mL, 0.9 mmol) and
stir the reaction at room temperature overnight. Remove solvent under reduced pressure.

25 Purify with flash chromatography (Silica gel-hexane/EtOAc). Concentrate the desired
fractions to provide 6-(propane-2-sulfonylamino)-4'-[3-(propane-2-sulfonylamino)-
thiophen-2-y1]-biphenyl-2-carboxylic acid methyl ester (50mg). MS (m/e): 535.1(M-1).

Heat the mixture of 6-(propane-2-sulfonylamino)-4'-[3-(propane-2-
sulfonylamino)-thiophen-2-yl]-biphenyl-2-carboxylic acid methyl ester (46 mg, 0.08
30  mmol) and LiOH (30mg, 1.25 mmol) in 3 ml of THE/Methanol/water (3/2/1, vIvIv) to



t hi ophen- 2-yl ] - bi phenyl - 2-carboxylic acid nethyl ester (50ng). M5 (nfe):
535.1(M1). Heat the m xture of

6- ( pr oparo2eauistsamy| am no) - 4' - [ 3- (propane- 2 PCT/US2006/020204

sul f onyl am no) - t hi ophen- 2-yl ] - bi phenydé- 2- car boxylic acid nethyl ester (46
ng, 0.08 30 nmmol) and LiOH (30ng, 1.25 mml) in 3 mM of THE Met hanol / wat er
(3/2/1, viviv) to WD 2006/ 132811 PCT/ US2006/ 020204 36 60C for 3 h. Renobve
sol vent and di ssove in water (35nL). Wash with nethylene chloride

(2x20n) 60NERBITRl Réafotd W] At as@isiove i faed (BrhDetwes vwan alathykneFur t her
purification with flash chromatography affords the title corrpound. M5

(m e): sMoridei2a30mLy NMsuiralize ﬂ@(ﬁQPﬁ*Qi\éiaWﬁtozi—I#l@ lbcmrfien Zﬁmﬂd. Furt}ler
12_ 4| _ : _ _ _ . _ 4_' _ t . _ _ _ .
Dooxy gerBiLeahbR AR e Lokl PREINC he'ele o RD VS T i M

4'-(5HtEtrazol 10 5-yl nmet hyl) - bi phenyl -4-yl ester (48ng, 0.2mmuol),
propane-2-sulfonic acid {2-[4-(4,4,5,5- tetranmethyl-[1, 3, 2]

di oxabor ol an- 2-yl ) - phenyl ] -t hi ophen-3-yl }-am de (95 ng, 0.24nmol, 1.2
eq.), barium hydroxi de octahydrate 2n0. 6mmol, 3eq.) and Pd(dffp)(29ng,
0. 04nmmol, 0.2eq.) in 2mM DW and m%%%ﬁﬂ%#%ture (4/1, v/v) to 80C overnight.
Cool t he Prepanend-gulfonie anidn{2 d4p@Hateuaml-andmdihylitts phntyh4 30Rthidph&G.yIMAsh wit h
wat er (3x 10mL) 15 and saturated ag. S%Piun1chloride, dry, and renove
solvent. Purification by flash chrotB8graphy (Silica gel -

CH2C12: MeOH( 1D&dkygstlav) ancBlida0h six fuhteofttiiflhéroGAMAMREI o0 B A3 -t 6107 €) :

441, 1( M+ Pr re the follow ng conpounds in a manner substantially
ana Ilbg 0 ué‘ %'thﬁﬁg‘&ljg?@’é‘éldﬂreét% 8% PrZmmel) iepans AreuEonimastié { 2-pH (EXANPLE

COVPOUND AT AR I s bR L2 Ln@hath
414, 1( qu) iég%lgh%’ A ;3%’Tefbﬁ?%iﬁ‘{e'rzmi}ily-'%??ﬁ{t{ﬁgggﬁ‘%’yg}g%‘%ﬂ%b? He"62atnhol,
2-{4'-[3L2 pq.&;ﬁangmmy@m)ﬁ@yﬁakmmg(wmg. (R@riviib), 3eq.) and Pd(dffp)(29mg,

0.04mmol, 0.2eq.) in 2m] DMF and water mixture (4/1, v/v) to 80°C overnight. Cool the

mixture to room temperature and dilute with 30mL EtOAc. Wash with water (3x 10mL)
15  and saturated aq. sodium chloride, dry, and remove solvent. Purification by flash
chromatography (Silica gel- CH,Cly:MeOH(1/50, v/v)) affords the title compound
50mg(53%). MS (m/e): 441.1(M+1).
Prepare the following compounds in a manner substantially analogous to the

procedure set forth in the above example:

20
VPR cowomn S o
: b e e 414.10M-)
R T Ve 413.20M-1)
7 | hiomen s b | 428104
et e s ol | 25004




t hi ophen-2-yl]-bi phenyl -4-yl }-acetam de 33

3-{4' -[3-(Propane- 2-sul fonyl am no)- 428. 1(M1)

t hi ophen-woybjes/BBegamenyl - 4-yl }-propionic acid 34 PropaneczAsaéobomi2e4 aci d
[2-(4'-[1,2,4]triazol - 425.0(M+1) 1-371 - bi phenyl - 4-yl)-thi ophen-3-yl]-am de
WO 2006/ 132811 PCT/ US2006/ 020204 37 Exanple 35

14' - f 3- ( Propane- 2- sul f onyl am no) -t hi ophen-2-yl | - bi phenyl - 4-yl oxyl - acetic
acid 5 Heat a solution of (4-1odo-phenoxy)-acetic acid or

(4- br ono- phenoxy) -acetic acid (0.25 muol), propane-2-sulfonic acid

{2-[4-(4,4,5,5-tetranethyl -[ 1, 3,2] dioxaborol an-2-
yl) - phenyl ] - t hi ophen-3-yl } - ani de (&m&@fﬁo. 30 mml ), PdCl12(dppf) (41 ny,
0-05 mmol) - anrhesutey it fiibd Piden 0120 BL L 40 PME RO, (/v 4 1,

2.5 nmL) to 80 C wunder nitrogen atnosphiere tor- 20 Tt (50 )
and di chl oronet hane (50 10 nmL), then extract with H20 (4 x 50 nL) and dry

th nmbi ned h Co trate to f h d

it re as. o JET RGNS S0r T INORBETPisEE R Gty of (o AmoeBHRD SGPAHARA (Si || ca
| - He / e ABOsL i lid

?25 8032)8(3?; d) %N%mi&éfseoz &ﬂf&d@acﬁ&ﬁh%?% epa&gaﬁﬁt@ Eﬁ%’%\nlgub%%rlr%%gn:j in a

manner afaPegolishiop @m&yb}r@m@bd 2 g 086muthol) G dppie (Hboyg ). 0X ampilp: DATA
EXAIVPLE gg\gv )
-[3-(Pr opane%)ﬁ %ngfg ar noS)O %Ogﬁﬂgr]lv‘[% o (vhid, 35 ety 80 °C
b| phenyl urﬂeymlﬂngémﬂyiosﬂheﬁa:ﬂir 20 ha@odr ik 830! (80 &t ) and dichloromethane ?504 boxvl
car boxy

oro- 4. e-2-sul f onyl am no) -t hi ophen- 2-yl | - bi pheny
Cgbl d B ﬁ%&te&?’fﬂct Wl@kﬁp%“ FoBeln a4l &y therqomepinadoparnic phases MaSQ@4aci d{
2[4(4@0&15&ttf h a crude mixt
t et ramet hyl e[ la% y ]ug?%x%%rgrgng}r(\ “56 231/8 a)yeuﬁgrllsy ﬁOhd unfhcatlogbwl}a amde (0.5

mol ), Fhremhategiephy (Silida gebritrrent 1O hfoyls theytithenzmaionmd e d phlR.yéBownol ), 2M

Na2CC3 ) ( Ph3)4 (0.05 mmol) in 4.0 M of a
m Xt ur easg 1%@5%%3}]?%%)@@@%‘)1))@@@ 5@6 for 24 h. Filter the m xture through
a smal |l sili daepae trrfdllelnbedmpblid f enner analogous to the procedure set forth

15 in the above example:

DATA
EXAMPLE COMPOUND MS (ES-):
36 {4'-[3-(Propane-2-sulfonylamino)-thiophen-2-yl]-
biphenyl-4-ylsulfanyl }-acetic acid 446.1 (M-1)

Exarriple 37
2-Chloro—4'—[3—(propane—Z—sulfonvlamino)—thiophen—2—vl]-biphenvl-4—carboxvlic acid

20 Heat in a sealed tube with stirring propane-2-sulfonic acid{2-[4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-thiophen-3-yl }-amide (0.5 mmol), 3-
chloro-4-trifluoromethanesulfonyloxy-benzoic acid (0.75 mmol), 2M Na,COs ag. solution
(0.2 mL) and Pd(PPhs), (0.05 mmbl) in 4.0 ml of a mixture of DME : Ethanol (2:1) to
80°C for 24 h. Filter the mixture through a small silica pad and eluted with EtOAc.

25 Evaporate the filtrate and purify resultant compound by flash chromatography (Silica gel-
hexane /EtOAc).



25 Evaporate the filtrate and purify resultant conpound by flash
chromat ography (Silica gel- hexane /EtOAc). WO 2006/ 132811

PCT/ US20080Q8@23481138 Add NaOH 2M (1 ml) to the result arCTASR@6/0£@20428
mml) in ethanol (1 m) and stir 24 3. Add 6N HCO until pHis
approximately 1 and a white solid precipitates. Filter the solid to
provide the title conmpound. M5 (ES-): 435 (M1l). Prepare the foll ow ng
conpounds in a manner anal ogous with the procedure set 5 forth in the

above exanpl eAddEXAVPLECOMTOIINR: EATRantMeief gﬁt?& mmd®) in ethanol (1 ml) and

Cyano-4' - %5&51 ne25u|fony|amno-
t h| opheﬁtléz ﬁ&ﬁ{_}fﬁg | until p&} is gReproxEngelyd ggiawhlte solid precipitates. Filter
fh.”ﬁéﬂzﬁ*"%é‘“’ylfd%bﬁ% SRR PHpbETY, P Bty afftulif D
6- Cyano- 4' - [ﬂ’r(eparcﬁmrfel-lawmglcbmpphﬁdﬂ in@)manner analogous with the procedure set
t hi ophe ﬁ ){ le -?-_car boxylic acid 435 (M1) 41 4'-
[ 3-( 38 BRI the APYHSAMA H0) - t hi ophen- 2-yI] bi phenyl - 3- car boxyl i ¢ acid 400
(Ml) 42 {2-Fl uoro-4'-[3-(propane-2-sul fonylam no)- 432 (M1).
t hi ophen-2-yl]-bi phenyl-4-yl } -acetic acid 43
2" - ( Propane 2-sul fonyl am no) 5- tri fl uororret hyI VS (n1 e) 481. 2 (M+17);

[1, 1'; 4", ] jIEI pllen)l-c cat UU)&yl c—actd—462-2 \M-J.; 44—
2"-Chl oro{2- (propaneg-2-sul fonylamno) [1,1";4", 1"]terjphenyl -4"-carboxylic
aci d 428 (NEXAMADE20O06/ 132811 PCTONBROO&TH20204 39 EXAVPLRAEAVPOUND DATA
VB (ES-): MS (ES-):
38 4-Cyano-4'-[3-(propane-2-sulfonylamino)- 425 (M-1
thiophen-2-yl]-biphenyl-2-carboxylic acid (M-1)
39 2-Methoxy-4'-[3-(propane-2-sulfonylamino)- 444 (M-1
thiophen-2-yl]-biphenyl-4-yl}-acetic acid (M-1)
40 \ .
6-Cyano-4'-[3-(propane-2-sulfonylamino)- 435 (M1
thiophen-2-yl]-biphenyl-3-carboxylic acid (M-1)
41 . . .
4'-[3-(Propane-2-sulfonylamino)-thiophen-2-yl}- 400 (M-1
biphenyl-3-carboxylic acid (M-1)
42 {2-Fluoro-4'-[3-(propane-2-sulfonylamino)- 432 (M1
thiophen-2-yl]-biphenyl-4-yl }-acetic acid (M-1).
43 27-(Propane-2-sulfonylamino)-5-trifluoromethyl- 481\1/13 ((II\I/II/_S{ 7)
1,1";:4°, 1" Tterphenyl-2- ic aci A ’
[ Iterphenyl-2-carboxylic acid 4622 (M-1)
44 2"-Chloro-2-(propane-2-sulfonylamino)- :
[1,1'4',1"]terphenyl-4"-carboxylic acid 428 M-1)




45 2"-Cyano- 2- (propane-2-sul fonyl am no)- 419 (M1) [1,1';

4' ,1"]terphenyl -4"-carboxylic acid 46

2" - Met hoxwo22eqepsegiane- 2- sul fonyl am no) - 424 (M 1) [1, PCI/US2006/020204

4'  1"]terphenyl -4"-carboxylic acid 47392"-(Propane-2-sul fonylam no)- 394 (M
1) [1,1';4",1"]terphenyl-4"-carboxylic acid

6" - Et hoxy- 2- (propane-2-sul fonylamno)- 48 [ 1,1';4",1 "]terphenyl-3 "
carboxylic acid 438 (M1) 49 6"-Cyano-2-(propane-2-sulfonylamno)- [1,1";

4' , 1"]terphenyl -3"-garboxylic acid 419 (M1) 50
2- (Propang-2-sul f onyl ami no)- [1,1';4',1"] terphenyl - 3 car ic arcid 394
(M 1) 51BX 4' -[3-(propan Uﬂ‘ll?lyl ani no) - 420 &%%glg‘_)
pyri di n-4-y| ] - bi pheryl 4- car boxyl ic acid 52 :
2- Met hoxy' A4 —= |_ 3= \}JI opare= 2=StH fGny. ot IIU} 430 (!\vIIL l)
t hi ophen-2-yl ] - bi phenyl -4-carb xyllcald Exanpl e 53
' [3-(Pr 0pane4£ sullf ony éfﬁaﬁ?) Prapgperersionylamingdpheny| -49MBdxy| i ¢ aci d
Add NaCH 2M (1 nl) tlo a Eukfeh ‘ieﬂjrlile’é)‘l “Ycatmxylie agidne- 2f sul f onyl ami ho) 5
t hi ophen-2-yl1-hiphenyl -4-carboxylic acid ethyl ester (0.128 mml)|in
ethanol (1 m) and stir 24 h. Add 6N HO unti| pH is ppproximately 1 and a
white solild préci pi tat €5 -Methbkgl-(ptopensdisildoriydarpindyi de| t he4tiviip cobnpound:
M5 (ES-): [400 (M1). WO RODG/, 132hinAT/dBR984 820204 | 40 Prepare |he
foll owi ng|conpound iin a manner anal ogous with the procedure set fprth in
t he above |exanpl e: EXAVPLE CUVPOUNL) DATA  NB (I:b— 5¢
2- (Propang- 2- sjd f onyl am no) 6(_‘@r %Eﬁ; 394 (M-1)
sul f onyl am no) -t hi ophen- ?1 %ﬂ gﬁ% o boxyh aa&)
6"-Ethoxy-2-(propane- 2 sulfonylammo)
48 [1,1'/4",1"]terphenyl-3"-
carboxylic acid 438 (M-1)
49 6"-Cyano-2-(propane-2-sulfonylamino)-
[1,1%4',1"Jterphenyl-3"-carboxylic acid 419 M-1)
50 2-(Propane-2-sulfonylamino)-
[1,14',1"Tterphenyl-3"-carboxylic acid 394 (M-1)
51 2-Cyano-4'-[3-(propane-2-sulfonylamino)- 490
pyridin-4-yl]-biphenyl-4-carboxylic acid
52 2-Methoxy-4'-[3-(propane-2-sulfonylamino)- 430 (M1
thiophen-2-yl]-biphenyl-4-carboxylic acid M-1)

Example 53
4°-[3-(Propane-2-sulfonylamino)-thiophen-2-y1]-biphenyl-4-carboxylic acid

Add NaOH 2M (1 ml) to a suspension of 4’-[3-(propane-2-sulfonylamino)-
5  thiophen-2-yl]-biphenyl-4-carboxylic acid ethyl ester (0.128 mmol) in ethanol (1 ml) and
stir 24 h. Add 6N HCI until pH is approximately 1 and a white solid precipitates. Filter
the solid to provide the title compound: MS (ES-): 400 (M-1).



carboxylic acid Exanple 55 5 Propane-2-sul fonic acid

[ 2- (5" -am no-2' -cvano- bi phenyl -4 | phen-3-yl|-am de Prepare

pr opane- 2veubdemsesiiaci d [ 2- (2' -cyano-5' - ni t ro- bi phenyl - 2c€ylys2adaioophen- 3-
yl]-am de in a manner anal ogous to th® procedure set forth in Preparation
4. Add SnCl2.2 H20 (642 ng, 3.40 mmol) into a solution of
propane-2-sulfonic acid [2-(2'-

cyano-5' -ni tro-bi phenyl -4-yl)-thi ophen-3-yl]-amde (279 ng, 0.654 mmol) in
ethanol 10 (6p@faide fotleding Sfnpoukt ¥ & nAhndn&ideBls Wwith the%@éedhfé dePOM
tenperature. Concentrate to renove the solvent i n vacuo. lute with

di chl oroﬁ%@ﬁ&ﬁ@,abaﬁ%lemlaqueous sodi um bi carbonate sol ut| on to adjust pH
to 8. Extract—wtirwth dichtoronethane—(3—x—100—+rb)—and—tgtythe—-conbi ned
organic | ayEKsM\dBHEconcent rate teOMPEUANIsl i ghtly col gre ?f '

Puri fi cati pr—by—tHash—chromategraphy(Silica gel -Hexan 2:

furni shes P12 mm, 1‘=Tb0 Qﬂarﬁfﬁjismfo@?%m’éﬁ)‘h[%(léloéﬁ?ﬁp%u d as a pale el l ow
solid. M5 (nfe): 396.sulfpnylamino)thigphsine-53-biphspaié- 2- sul f GRILEMad) d
[2-(2' -cvaho-3' S - dicRihesyhic acif dr oxy bi phenyl - 4-yl) - tihi ophen-3- 1] - ami de
20 Heat in a sealed tube with stirring propane-2-sul fonic acid{
2-[4-(4,4,5, 5-

tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2- ;T&")‘——%!ﬁééyl] t hi ophen-3-yl}-am de (0.5
mol )5 6- Prapase-2.sHehit labre=(3: éambxzxyvd@@r@@mntyr iy 1@)-fhébphien BT dmikM Na2COB8
water solution (0.2 nlL) and Pd(PPh3)4 (0.05 ITTT’DI%‘II’] 4.0 m of a mxture
of DMVE : Et haB@ParG @rqgan@rg wfenicaeid [242hcyanp15t—extrq iphenyk o ethidphourgh a smal |

silicap 1, I‘J‘%%ﬁ? fil raye d purify

resul tan g%%&ﬁn:jﬁ%% %Mli ro%?ﬁ%@g{éﬁf@%@%@f%’é‘f Ret haﬁ%‘l Stir the

r esul t an$n@p-@dixEx (642 1ig, ﬂgl,O IﬁHﬁMnMo}uthtd‘ﬁ pr@janal2uduyfoaisrori [QIUZLOdI de (313
t hane_at -78C under. nitrogen WO

0. 847 h di
2006/ 1320710 B HORIBBRY BT o™ b BN 275 sl 254 it BrFtemobor on
triah or ookt iy, |Heéﬂ*tl€é‘ﬂn@(t%%tt bere 63 R_&bhol 8 r%ﬁﬂlté V\}p&ﬁefe LHcBnrratt td the

resulting brown m xture for mn at -78C and m xture to warm up
t o r oom Kgpye thetsebenbipeiacao. hDﬂQ@eﬂdhdltchlermwbaneomnd/mctd'aq@r:wrsedlulme stir

for 30 eou utlo
bi car bon]gttée}baﬂ?y%orﬂwn?% H} EPI@?? Ea?ﬁ‘% gl' ﬁ’c‘?lg%o (gF‘gQ@tnﬂa)ne (x3).
Wash t heamtioirh thm&xrbmhiMUrgaﬂlaméﬁ antl Ebncentrate to give a shghtly colored solid.
Purification by flash chromatography (Silica gel-Hexane /EtOAc 2:1) furnishes 212 mg,
15  0.534 mmol (82%) of title compound as a pale yellow solid. MS (m/e): 396.1 (M-1).

Example 56
Propane-2-sulfonic acid [2-(2'-cyano-3',5"-difluoro-4"-hydroxy-biphenyl-4-y1)-thiophen-3-
20 Heat in a sealed tube with stirring propane-2-sulfonic acid{2-[4-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-thiophen-3-yl} -amide (0.5 mmol), 6-
bromo-2,4-difluoro-3-hydroxy-benzonitrile (0.75 mmol), 2M Na,CO; water solution (0.2
mL) and Pd(PPhs)4 (0.05 mmol) in 4.0 ml of a mixture of DME : Ethanol (2:1) to 80°C for
24 h. Filter the mixture through a small silica pad and eluted with EtOAc. Evaporate the
25 filtrate and purify resultant compound by flash chromatography (Silica gel-methanol).
Stir the resultant product (271 mg, 0.604 mmol) with tetrabutylammonium iodide

(313 mg, 0.847 mmol) in anhydrous dichloromethane at ~78°C under nitrogen



water (x3), saturated ag. sodiumchloride and dry over anhydrous sodium
sulfate. Filter and concentrate to yield a crude brown oil. Purification
by fl ash wonroesseggnaphy (Silica gel-hexane/ Et OAc) and PeTASI@ecpbese
purification yield the title conpoundit M5 (ES-): 433 (M1). 10 Exanple 57
4- Ox0-4-{4' - 13- (propane- 2-sul fonyl ai ni no) -t hi ophen- 2 _ o

1~=bi phenyl - 4-yl }-butyric acid Heat in a sealed tube with stirring
propane-2-sul fonic acid{2-[4-(4,4,5,5

t et r ametiplosphibred A DX aHda P baromArivhibri® €RYh hidhYr %%Qn(?@/(? Hil aﬂ%ﬂ‘ml)( 0.5
mmol ), 4-(4- 15 Brono-phenyl)-4-oxo-butyric acid M Na2CG3
wat er sdPVGF PaRn( Birtherepulaing brova pRkgYesfof 6.008 abmBi°y and allo® thd: mmﬁtumrto

anhydr o and urify the filtr by flash
chr onot (L)kgr ap %{&géﬁq%%g% 8\%5%57/ g?%%h%f °f tlﬁ%ﬁuf’lled i )SEl 2’0
suspensi roim, oéuttdiiee methuhiigantd apieons {QuticBofmBBium bidarbbhas ehtil(fi Mahdand stir

HCl tely 1 and a white solid
;ZerEFpl t é?@%t’%h??ﬂdﬁ?tt‘?%%%?fag? 5r%é<'x§? Sishahe rmbined ereeBTaeRdVitNG (ES-)

456 (M o the
M i B Ry VR At L
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bi phenyl

5. a/ang_gfﬁl—]'%g%rte%]?tgggzﬁ%ncbrevgfs%: gﬁ%eﬂnﬁg?‘[lotﬂﬁ%}d tRe t'iﬁle compound. MS (ES-):

t hi ophent32-GuJ13.bi phenyl - 4- car boxylic acid 60

2- I\/i hyl -4' -[ 3- (pr opane- 2-sul fonyl am no) - 414 (M 1)

t hi bhen- 2-yl]-bi phenyl - 4-carboxylic acid WO 2006/ 132811 PCT/ US2006/ 020204

42 EXAVPLE COMPOUND DATA MS (ES- )¢ ¢ 27Hydroxy-4' - [3-(prop

ane- 2-sul fonyl am no) thiophen-2-y nyl - 4-carboxylic acid 416 (M 1)
4-Ox0-4-{4'-[3-(propane-2- sulfonvlamlno) thiophen-2-yl]-biphenyl-4-yl}-butyric acid

Heat in a sealed tube with stirring propane-2-sulfonic acid{2-[4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-thiophen-3-yl}-amide (0.5 mmol), 4-(4-

15 Bromo-phenyl)-4-oxo-butyric acid (0.75 mmol), 2M Na,COs water solution (0.2 mL) and
Pd(PPhs), (0.05 mumol) in 4.0 ml of an anhydrous DME to 100°C for 24 h. Evaporate and
purify the filtrate by flash chromotography (Silica gel-hexane/EtOAc). Add NaOH 2M (1
ml) to a suspension of the resultant ester (0.128 mmol) in ethanol (1 ml) and stir 24 h.
Add 6N HCl until pH is approximately 1 and a white solid precipitates. Filter the solid to

20  provide the title compound. MS (ES-): 456 (M-1).

Prepare the following compounds in a manner analogous to the procedure set forth

in the above example:

DATA

EXAMPLE COMPOUND MS (ES-):

58 Propane-2-sulfonic acid [2-(4'-chloro-2'-fluoro- 418 (M-1)
biphenyl-4-yl)-thiophen-3-yl]-amide i

2-Cyano-4'-[3-(propane-2-sulfonylamino)-

> thiophen-2-yl]-biphenyl-4-carboxylic acid 425 (M-1)

60 2-Methyl-4'-[3-(propane-2-sulfonylamino)- 414 (M-1)
thiophen-2-yl]-biphenyl-4-carboxylic acid )
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5

Heat (3-chloro-4-cyano-phenoxy)-acetic acid ethyl ester (120 mg, 0.50 mmol),

propane-2-sulfonic acid {2-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-

thiophen-3-yl }-amide (204 mg, 0.50 mmol), 2M aqueous NayCOj3 solution (0.75 mL) and
Pd(PCy3)>Cl, (55.4 mg, 0.075 mmol) in 1,4-dioxane (3.0 mL) to 80°C under nitrogen
atmosphere for 20 h. Pour into 0.1 M HCI solution and adjust pH to 7, then extract with

diethyl ether (3 x 50 mL) and dry the combined organic phases (MgSO,) and concentrate

10

to furnish a crude mixture as a yellowish solid. Purification by flash chromatography

(Silica gel-Hexane /diethyl ether 1:1) yields 201 mg, 0.42 mmol (83%) of { 6-Cyano-4'-

[3-(propane-2-sulfonylamino)-thiophen-2-yl]-biphenyl-3-yloxy }-acetic acid ethyl ester as

. apale yellow solid.

15

Prepare aqueous LiOH solution by dissolving 50 mg of LiOH in 1.0 mL of water.

Add aqueous LiOH solution slowly to a solution of the above prepared ester (200m g,

0.415 mmol) in THF (2.0 mL) and MeOH (1.0 mL). Stir the mixture at 60 °C for 3 h.
Concentrate to remove the solvent. Dilute in H,O (50 mL). Wash with dichloromethane
(2x50 mL). Add 0.1 M HCI solution to adjust pH to 3. Extract with dichloromethane
(2x50 mL) and diethyl ether (2x50 mL). Dry the combined organics and concentrate



(me): 455.1 (M1). Exanple 68 5 Propane-2-sulfonic acid (2"-cyano-[1 1'4'
1"l terphenyl -2-yl)-am de Heat in a sealed tube with stirring

pr opane- 2veubdemsesiiaci d (4' - br ono- bi phenyl -2- yl) - am de PCO/US20060b(204

2- (cyanophenyl ) boronic acid (0.75 mmoi3), K3PO4 H20 (1.8 mmol) PPh3 (0.12
mmol) and Pd(OAc) 2 (0.06 mml) in 3.0 m anhydrous deoxygenated 1,4

di oxane to 110C for 4 h. Cool reaction mxture and maintain at RT
overnight. Add 10 Et OAc and water and extract. Extract the aqueous phase

wi th di cliider asmtdtemessi® % y34d 19%he aNS0EH ' I PORS €S
(Na2SO4) and concentrate t%afur ni %’f\ma cr u%mﬁgﬁpgﬁﬂ%ﬁ)@?ﬁ“@%l on by flash
chr onmat o@ﬂfﬁbﬁﬁ-(léM‘ilba gel - hexane /EtOAc) yields the title conpound. M5
(ES-): 375 (M1). Prepare the follow ng conpound in a manner substantially
anal ogous to the procedure set forgh i& téEe above exanpl e: 15 EXAMPLE
COMPOUND DATA MsS (ES-): Propane- ic acid (4"-cyano 69 [1,1";

4", 1'9 t er phen- y|Pr@patle)2-anfdie: &id (A Myddo-[1IErATPhR - AL2PANGTids sul foni c acid
[ 2- (propane- 2-sul f onyl am no) %\clﬁt)\l 4" 1"lterphenyl-27 yIT amde Heat in a
seal ed t ube Wit 1% 2 spaehyibo WihipiamrPBdHiend SYbBe arid (4 ;bremobiysrenyl-20

i sopropydis i Nh( I ] M Na ! olution (0.2
nL) and ﬁggﬂ(n fbc%@)@% 890?%%3‘?9’?%2%&8%%@(05% rﬁﬂ‘ﬁé%‘f@f% @o 100C for 24
h.  Evapomad Ritie (0.02 ganoly asbPUENC) , (.0®mnicd) infBe0 addikijdsustleoxplethite10 L) .
Ext ract “ﬁggom' xt@@%#h 4@Lﬁhl oronet hane (3 x 20 nL) and dry the comnbined
or gani ¢ phategny 04)°f ealHerciion ig e Apd inkaie pURE ovpiighteAdduri fy by
flash chEom 9areReyandIxkiasa : i U drop
wise (8 .76 . 56 92 mml) PERh u%?gﬁﬁ?#ﬂaﬁ@ﬁ%g&q%%g%mﬁ?ﬁ4. 23

mol ) i g @ﬂ’d &y dhrretginbiae { %mﬁ)‘f Ph@s_e@ QNa5611) aweabnbgntditotp fvmsh AMuad06/ 132811
PCT/ US2 tlﬁéﬁfﬁ.@fgﬁaﬁé? ﬁgﬁ'agﬂ égjt@or%%toglisa%g}r/ ?ﬁﬁlcas gélif?e%he FEJRD%:S %gld :t)’hezt?tlent’

28.46 mMmo reactro
compound. MS (ES-): 375 (M-1). Prepare the following compound in a manner

substantially analogous to the procedure set forth in the above example:

15
EXAMPLE COMPOUND DATA
MS (ES-):
Propane-2-sulfonic acid (4"-cyano-
69 [1,1%4',1"Jterphen-yl-2-yl)-amide 375 M-1)
Example 70

Propane-2-sulfonic acid [2-(propane-2-sulfonylamino)-[1,1:4".1 "Tterphenyl-2"-yl]-amide

Heat in a sealed tube with stirring 2-iodophenylamine (0.5 mmol), 2-(phenyl
20 isopropylsulfamid)boronic acid (0.75 mmol), 2M Na,COs water solution (0.2 mL) and
Pd(PPh3), (0.05 mmol) in 4.0 ml of an anhydrous DME to 100°C for 24 h. Evaporate the
organic solvent, prior to the addition of water (10 mL). Extract the mixture with
dichloromethane (3 x 20 mL) and dry the combined organic phases (Na;SOy).
Concentrate to furnish a crude mixture. Purify by flash chromatography (Silica gel—
25  hexane /EtOAc).
Add dropwise DBU drop wise (8.76 mL, 56.92 mmol) to a solution of the

resultant amine (14.23 mmol) in dichloromethane (50ml) at 0°C, followed by drop wise



roomtenperature for 24 h. Renove sol vent under reduce pressure and purify
the residue by silica and eluting with Et OAc: hexane 1:4 to EtOAc to

provi de twe 2véqi3esiconpound (4.93 g, 98% . M5 (ES-): 47BCTNs)osk2@eanpl e 71
Propane-2-sul fonic acid [4-(3" 5'-difdduoro-4'-hydrox y-biphenyl-
1)-pyridin-3-yll-am de Dissolve 2, 2-Dinethyl-propionic acid

3,5-di fluoro-4'-[3-(propane-2- sul fonylam no)-pyridin-4-yl]-bi phenyl -4-yl
ester in THE (9 m) and ethanol (1 m ). Add 10 NaOH 2N (10 m ) and heat the
m xtur e idlitGfigprapykulfeharMi® (32Nt ANt npMthndGir 1RNed@iopGl di fy the

m xture. Apply the acidic mxture to 2g SCX cartridge. Elute the SCX

cartri dg@ow temperatuER 1 24(h 3Reme ve aotpend Under-tbdisie présspgraind ipesfly the wtseluehe

roduct ford, te porati o 55.2

gf t he t|t e corrpoun% a@hg%%?‘%g %ﬁpﬁﬁoﬁm\fl%{he%éﬁ(cﬁgpfun 03. 15
Exanpl e @23 g, 98%). MS (ES-): 471 (M-1) _ _
2- Cy% 0-4' -[ 3-(propane-2-sul fonyl am no) -t hi ophen-2-yl | - bi phenyl - 4- car boxyl i
c acid Charge a 10 L doubl e jacketed reactor eqwhpped wi t h mechani cal
stirring, set under inert atnosphe fFgon wt

[2-(4- b?orm phenyl -th| ophen- 3 yI]Eggg%c acid 20 tert-butyl ester (800
g, 2.25 i 4 bygrek y-biphsoyiut-ylopyiidindbyil}-anéde 16. 9C

d add 7‘ HCl / 1.PA 1 nutes via a dropping
1? Bnngl bgt ﬁeﬂhlsﬁogt‘f %cﬁ ]f%%lyll-ﬁ’ég?lo?lﬁ% ‘?@’ %E%’r?r‘?n‘ll u{{)léoﬁaBeéoc Stir the
resul t i ngilfosyiapengipyridfnos- yf:]%gmdwp@l &dter5A @HIC@OM the cBlapeNThionadel ow 10 C
and add 2N _NaOH so] ution over 25 mnutes, naintaining the

mpér at ]ﬁﬁ%Ht}@{ O m end hgrg ﬂzq\m%unqat@lﬁp (B 7. Eveperaiesetvents prd efdd HE1 13, .
S t t [ se w
A L S e G P e L T L e e
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2 H J= ®i9wholid (Bo4bSyiéld). Ris (5k=):&0B8. Hz) . WD 2006/ 132811 PCT/ US2006/ 020204
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Example 72
2-Cyano-4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl]-biphenyl-4-carbox ylic acid

Charge a 10 L double jacketed reactor equipped with mechanical stirring, set
under inert atmosphere of argon with [2-(4-bromo-phenyl)-thiophen-3-yl]-carbamic acid
20  tert-butyl ester (800 g, 2.25 mol) and EtOAc (3.2 L). Cool the yellow solution is down to
16.9°C and add a solution of 5-6N HCI/IPA (1600 mL) in 10 minutes via a dropping
funnel between 10°C and 25°C. Heat the reaction mixture to 50°C. Stir the resulting
suspension for 90 minutes at 50°C. Cool the suspension below 10 °C and add 2N NaOH
solution (2773 mL) over 25 minutes, maintaining the temperature below 20°C. Add 2N
25  NaOH (450 mL) to reach a pH of 12-13. Separate the two layers by decantation. Re-
extract the aqueous phase with EtOAc (500 mL). Dry the combined organic layers over
MgSO4 (200 g) and evaporate to dryness to yield 2-(4-Bromo-phenyl)-thiophen-3-ylamine
(562.3g, 2.21 mol) as a beige solid.
'H NMR (250 MHz, CDCls): 3.70 (s (broad), 2 H) 6.65 (d,1 H, J/=5.4 Hz), 7.06 (d, 1 H,
30 J=5.2Hz),7.32(d,2H, J=8.9 Hz), 745 (d, 2H, J= 8.8 Hz).



Charge a double jacketed 20 L reactor equi pped with nmechanical stirrer and
set under inert atnosphere of argon with

2- (4- Brorwophengbgiit hi ophene- 3-yl ami ne (562 g, 2.21 nolpLTarsdooGio2@ae (9. 435
L). Ootain a clear solution. Add DBU451.999 L) and cool the mxture to 9.4
C. Add propane-2-sul fonyl chloride (0.616g) in 20 mnutes 5 maintaining the
tenperature below 25 C. Stir the reaction mxture 22 h at 20C. After
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phase with Et QAc |ne the or anlc ayers an orate to
dryness m@tlgﬁv]érylthafﬁsgltmg bcrgadehalmn@arlvad:uunPanr%f%C fone dags tdgverptophihel

filtrati an; s 7.k t tane: Et QAc 3) to
vield HOaPNSialPdstimbonr e shb b P Tbw ko mel "o AR
{2 [4 (42905&5:@@1@)?&125)(662[5 J=6.9H), 3.16 (hept 1 H, J=6.9Hz), 7.28 (pseud

2] di_oxabor ol an- 2- I ] - th|o hen- 3-y[ }-ani de’ as ?ow solid

( 74%15) Hh7 e 3 Bsd=dviilo), dcﬁ:@al)Z H,1J-1@5ﬁt> 6H, J= 6.9Hz), 1 37 (s, 12 H),
3 111:2), E QEDEH o §ge]a Eg? dogg% é'Zc %édégeﬁtgr ejlmé)pid V—‘I/ztﬁ re%cgllalélgglast%tl_a ragw‘é 2 2he)
j acket edondemseamdwet imdar N@mmrpropdnesz-mmﬁc a&jMIZé(Mlﬁcﬁﬂlwph@le}lﬂﬁQﬂi@ﬁ@f Wi th
0 roar phanitsdefe Lo ot Thab 1d bturicol oo (28 m2gp mabacet |
aCI d (1 -iaciapd(28 g) and potassium acetate (562 g). Heat the resulting mixture to 80 °C for 1
20 h. Cool the mixture down to 20 °C. Quench the mixture with water (8650 mL) and extract
with EtOAc (3440 mL). Re-extract the aqueous phase with EtOAc (4587mL). Combine
all the organic layers and evaporate to dryness to give 1420 g of crude material. Purify the
crude material filtration on silica gel (7 kg), eluting with n-heptane: EtOAc (6:3) to yield
after evaporation to dryness propane-2-sulfonic acid {2-[4-(4,4,5,5-tetramethyl-
25 [1,3,2]dioxaborolan-2-yl)-phenyl]-thiophen-3-yl}-amide as a yellow solid (747g). 'H
NMR (250 MHz, CDCls): 1.19 (d, 6H, J= 6.9Hz), 1.37 (s, 12 H), 3.12 (hept, 1 H, J=6.9
Hz)7.27 (d, 1 H, J=5.2 Hz), 7.32 (d,1 H, J=5.2Hz) 7.43 (d, 1H, J=8.1 Hz), 7.89 (d, 2 H,
J=8.1 Hz).
Charge a 10 L double jacketed reactor with a mechanical stirrer and a reflux
30 condenser with 4-hydroxy benzoic acid ethyl ester (967 g, 8.81 mol) and acetic acid (5.8
L). Heat the mixture to 65 °C and add a solution of IC1 (1010 g) in acetic acid (1 L)in'a



WO 2006/ 132811 PCT/ US2006/ 020204 46 h. Stir the resulting m xture at 60-62
C for 16 h. Cool the black solution to 20 C and transfer on water (5 L)
and ice (Wo=2o0éeg32815ti r the resulting suspension over 1 RCIUS2@6/0202041 |1t er
and wash the cake with water (2 L) am® cycl ohexane (6 L). Dry the solid
under vacuumat 55 Ctill constant weight to give 4-hydroxy-3-iodo-benzoic
acid ethyl ester 5 (1372.8 g, 4.70 nol). "H NWMR (250 WHz, CDC13) : 1.38 (t,
J=7.1 Hz, 3H), 4.35 (quartet, J=7.1 Hz, 2H), 5.8 (s, 1H), 7.01 (d, J=8.5
Hz, 1H),h.Bt9%he(@elltidehifutdzat 68-62 ddzfor L h. BoBihe Hifbk sofikidh to 20 Ph-anGhar ge a
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Cel (1) (250 |y, 2 518 @SB IR (ELAASS 113, R, Pesand, ARe il 146 ﬁtzeﬁq%,%%“
evaporate 15 the ‘organic Tayer to dryness. Take the resi due up 1'nn-heptane

(10 Q DOds{53Hz,df).2 L of n- heptane, then add CH2C12 (400 mi). Cool the

m xt ure cool t o filter and rinse. the. cake w th n-heptan 2 Q Dry
75 h ot oac wishe fTaTuhbleliflisPiScht RS ety T et iSarstien denu ot
ester. (cohdensegandisedOde, withl4A-HhMiBx {-358ddbénzotdMieidldthyl élstéf’gliltZg, 479.1 Hz,
3H), 4.3 (Q..] :7.% Hz,‘2I—2 7.137(d é:8.8 Hz, 1H), 8.07 (dxd, 7 =8.8 Hz, 20
2. 210, %&&,dl@.@ sulfoxide $55TmL) asl GuCN 44453 shdieat theymixthatg)a"Gad. doubl e
j acket e r j i I L yader , jner

o pher e B A o g DRNeGRh sONES Bbwn 38204604 walFal (720 o,
3.766 R C wagr @2 CL PilteCtm| mixhiee lat 20WWC shependi tha chie witliCward (20 Et 3N (792

mL ti i b tion. Add P (69, 1 t 5C. Add
T 1 orerRa kR sty ASTR b prd e ade! i) o it vsbapipieon
mai nt ai riyp Sheer RIPEsakY iR RRWPRNERSAR LR D&eanShe FilhREs, thh2vlp@hte20 C

then add IN HO (8 Q Separate the aqueous and organic layers and wash the
or gani ¢ hagwanigilayer i diynetsahakeshe raniiens iv othepieoa ( (8 LD DiFtikaff 2 hef or gani ¢

B R BT e R
(1218. 7 the cdkeAWith n-heptane (2 L). Dry 48 h at 55°C under pressure to give 4-hydroxy-3-
cyano-benzoic acid ethyl ester. (777 .7 g, 4.067 mol). 'H NMR (250 MHz, DMSOd):
1.32 (t, j=7.1 Hz, 3H), 4.3 (q, j=7.1 Hz, 2H), 7.13 (d, j=8.8 Hz, 1H), 8.07 (dxd, j=8.8 Hz,
20 2.2 Hz, 1H), 8.16 (d, j=2.2Hz), 12.11 (s (broad), 1H).
Charge a 20 L double jacketed reactor equipped with mechanical stirrer, set under
inert atmosphere of argon with 4-hydroxy-3-cyano-benzoic acid ethyl ester (720 g, 3.766
mol) and CH,Cl,. Cool the brown suspension to 5 °C and add Et;N (792 mL) resulting in
a brown solution. Add DMAP (69.1 g) at 5°C. Add Trifluoromethanesulfonic anhydride
25 (950 mL) over 25 min while maintaining the temperature between 2°C and 23 °C. Stir for
“2h at 20 °C, then add IN HCI (8 L). Separate the aqueous and organic layers and wash
the organic layer with a 10 % aqueous NaHCOj; solution (8 L). Treat the organic layer
with 300 g MgSO, and evaporate to dryness to give 3-cyano-4-
trifluoromethoxycarbonyloxy-benzoic acid ethyl ester as a brown solid (1218.7 g,3.77
30 mol). "H NMR (250 MHz, CDCls) : 1.52 (t, J=7.1 Hz, 3H), 4.55 (q, J=7.1 Hz, 2H), 7.69
(d, /=8.8 Hz, 1H), 8.49 (dxd, J=8.8 Hz, J=2.2 Hz, 1H), 8.55 (d, J=2.2 Hz, 1H)



30 mol ). 1H NMR (250 MHz, CDC13) : 1.52 (t, J=7.1 Hz, 3H), 4.55 (q, J=7.1
Hz, 2H), 7.69 (d, J=8.8 Hz, 1H), 8.49 (dxd, J=8.8 Hz, J=2.2 Hz, 1H), 8.55
(d, J=2. 2vbzpoclis1\D 2006/ 132811 PCT/ US2006/ 020204 47 €oarugeocd/o0i204 doubl e
j acket ed reactor equi pped with necham’cal stirrer, a reflux condenser and
set under N2 with palladiumacetate (41 g) and DVE (6.29L). Add

tri phenyl phosphine (190 g) to the orange solution. A yellow precipitate
forms. Stir the mxture for 15 mnutes at 20 C. Add propane-2-sul fonic
acid {2-[4-(4CHargs 510 &t daitks jayltetddl dotéh eqhipped with mechanical stirrer, a reflux

di oxabor ol gn- for{iiﬁ-eghenyl -thi ophen-3-yl}-amde (747 g; 1.83 nol),

3- cyano- PhagnseE HR4H eyt PBlagivax§ickbh 7di © aad RMBEt(pPPLedddr (8229, 2. 54
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1h. ol, th _ﬁt u%]% ang%(a/apor te under reduced pressure in a 20 L

r ot ap&?tlefq“%m? B-&iixabeofans-yl)-phensd -thiobenviy I endeliGrgl 8dadkal (1500 i)
slowly {okhenithurd 2 Qurdulirt D b Phd Rt &ih AHCANG,3d 200

of 37% HO reach pH 0-1 ntinue the distillation unti
di sti | | ank)-WashpibasapethtedCoghnic kryer wauimesyith ¢8i dUEN doweouséiaeen ad® and 20 C

and 20 32 ni tir. the.mxture over. 4 h at 21 C filter and
Rash-vi (RO Bt D 3Rl Rimhits WS Pee hi s s 5pnch hnder
vacuum atnd%anEehaord I[gLi@actbrtv@sseyﬁlﬁieﬂirﬁﬁ@trﬁ@sgﬁh%ret. hRIdtH 0 & copRewN. 1H NWR
(253 NHZN@%’BCHE 6, ppm 1, 32(t, J=6.6 Hz GH) 3.26 (septet, J=6.6 Hz, 1H)
7. 32°( d,Naf2d sglufign 115@)?‘9% éd?@ay&&mowmmyetpfwc ] stipdgripg Ha, Cadl) 8. 01
(dy Z’jtﬁ%ﬁiﬁfgga;g‘&(vé r?%gﬁ)d% "iﬁ‘ﬁe.a Bf_:exsgur;gfue §98 1. dRafor Hask Difeitl e 2 £° 1H
2- Et hoxyof 4thapal-yipteophines 7% HE1dh§00amil_nspwihioahb etix @re/during the distillation.

I'bi phenyd st F R84 %h4 50851t 37% HCI reach pH 0-1. Continue the distillation until 5

to 6L of distillate is obtained. Cool the resulting residue down between 10 and 20 °C and
20 add CHxCl, (1332 mL). Stir the mixture over 4 h at 21 °C, filter and wash with H,0 (400

mL) and CH;Cl; (400ml). Dry the brown solid under vacuum at 55 °C during 16 h to

yield 546.3g of the title compound. 'H NMR (250 MHz, DMSOd): 8 ppm 1.32(t, J=6.6

Hz, 6H) 3.26 (septet, J=6.6 Hz, 1H) 7.32 (d, J=5.4 Hz, 1H) 7.79 (d, J=5.4 Hz, 1H) 7.93

(d, J/=8.2 Hz, 1H) 8.01 (d, /=7.9, 1H) 8.04 (d, /=8.2 Hz, 2H) 8.48 (dd, /=8.2 Hz, 2.2 Hz,
25  1H)9.5 (s, 1H), 13.79 (s(broad), 1 H).

Example 73
2—Ethoxy—4'-[3-(propane—2—sulfonv1amino)-thiophen-Z—vﬂ—biphenyl—4—carboxylic acid

Prepare the title compound by coupling propane-2-sulfonic acid {2-[4-(4,4.5,5-
30 tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-thiophen-3-y1}-amide with 3-ethoxy-4-

iodo-benzoic acid ethyl ester (31.5 g, 98.3 mmol) in a manner analogous the procedure set



Prepare the title conpound by coupling propane-2-sulfonic acid
{2-14-(4,4,5,5 30 tetranethyl - . .

1, 3, 2] di owalorei328112- yl ) - phenyl ] -t hi ophen- 3-yl } - am de wpCh/UB2@isleocy4 4-

i odo- benzoic acid ethyl ester (31.5 gi8 98.3 nmmol) in a nanner anal ogous the
procedure set WO 2006/ 132811 PCT/ US2006/ 020204 48 forth in Preparation 4
utilizing PdC12(dppf) and Na2CO3 at a reaction tenperature of 60C. The
resultant ester may be hydrolyzed in the followi ng manner: M X

2- et hoxyfo#th-ifi Breparation 4 utilizing PdClz(dppf) and NayCOs at a reactlon temperature of 60°C.

(pr opane- 1% suI fonyl am n % t hi ophen- ]1 bi phenyl - 4- car boxyl i ¢ acid et hyl

eséI er (38hgesyint ﬁ%ﬁ%ﬂryay %hﬁé}r%ﬁ%ﬂ m(tll@fs) lﬁwngamnmoMlz 2ngthexywdit[r (z;ﬁgnglu
ond vasnrfAne 2AGkAabi Ko 25RO Baiic RIFER A e

a ueous
m xture mmop)lrnrrzethmohglae@hu hd BxOHACM inhtveaterd @80 nd apd ediube rd&b?d%lb gt %A;:
Di rude acet one 00 m) and add water
nalsfl'?ja:/ ﬁ‘iﬂﬁgm{‘*ﬁ%’f (fné’rﬂ?élf Wa%@ POEHE (he C&F‘PPI eV 3D g aqueqes wEkteeryh 1 hour
and t hen2(0omBbf ERVAE! nA@Hif% i elcfué@ds%xﬂ@e I\%Q'Zpdsi BChIg, ﬁft%‘acygféer vacuum at
45 C 10 overnight. Yield 28 g, % 1H N 1.14 (d, J=
7.0 Hz, @pred proguct with BfRAG. isHdve Befprudg mwa(rs@bacetahe:ésoo @DHnd adiéf) , 4. 13

= o 1
71547 0, V3080 g maifiahitnd e b o S S o ik o s iy T
9. 22 ( bsandlthhn toIRBI.MAeftight. Bitfyate Tl pe@pateant @yRaNy- dch@d ot b@P(Z,OI c acid
ethyl ester, reflux 3- ;édronﬁ 4-iodo- 15 benzoic acid (38 g, 144 nmmol ) and

sat diat e%l"e%gléft Vi 88 gH NMEASEP0 Medo Wﬁo)@éﬂﬁl(@h% 7.&Vapoiatié it he

1h o (05 WhE® SRR P 5 L GoroaeRE A Tl P3Y | R

2H), 7.38z (%,748@8]676&& AT, HE4 (d,HD-,szfrzz}%Ifg 758—7)68t(ﬁ1 HiET), 7|lH;t (d, 7. 7f5 (d,
= 8.3 d 3.8 g, mo 0 a solution o
g hydrox?gf%%g)ﬂg&t?e léo(g‘l[&??’ll 0 es?er (42 g, 144 mmol) and K2C03
(39.9 g, 288 TaPleparkB-AREERIN;EII- i)&lzéf(‘:ggld”gfﬂyllégtg{arreﬂmﬂ Eh'oﬁ ﬁtlb&(l;' ng. Heat
Se f

the reaction m xture at 65C for hour s, | ow the m Xt o cool and

nﬁ.l Atai gbe@?01RT[|CId\ié$ ai b‘}ﬂtmﬁ@&h@@rsatt@atcdle)llst?inéddﬁ(éhlg\sé;};aﬁrdl @[)B%nirl]];)acs:g]t \ellte ﬁt to
the cru

Yi el d 42&‘3““5]8 fﬁeﬁf\?ﬁé SO}"?&BW %OF of g f‘P 1o’ nzoiggcidzyy 1. 50

(7 t 36J (—d7etﬁ)y1|dgte% 3H)1x;1xnagz (f@oﬁ\alz{,zJC%CYg) Q5 119 £t2§L %)Hz }1374 68 @ JT=71- %4 ‘. J 1
8. 1 Z}ﬂ.b733 (dd, J=8.3 and 2.0 Hz, 1H), 764(d J= 20Hz 1H) 775 (d J= 83HZ 1H).
Add ethyl iodide (33.8 g, 216 mmol) to a solution of 3-hydroxy-4-iodo-benzoic acid ethyl
20 ester (42 g, 144 mmol) and K,COj3 (39.9 g, 288 mmol) in acetonitrile (400 mL) under
magnetic stirring. Heat the reaction mixture at 65°C for 2 hours, allow the mixture to cool
and maintain at RT overnight. Evaporate the solvent and add ethyl acetate to the crude.
Filter the solid through Celite® and evaporate the solvent. Yield 42 g, 96 %. "H NMR
(300 MHz, CDCls): 8 1.39 (t, J= 7.1 Hz, 3H), 1.50 (t, J= 7.0 Hz, 3H), 4.16 (q, J = 7.0 Hz,
25 2H),4.37(q,J=7.1 Hz, 2H), 7.36 (dd, J = 8.1 and 1.8 Hz, 1H), 7.42 (d, J = 1.8 Hz, 1H),
7.84 (d, J = 8.1 Hz, 1H). )
Example 74
Propane-2-sulfonic acid{2-[4’-1H-tetrazol-5-yl)-biphenyl-4-yl]-thiophen-3-yl }-amide

Heat in a sealed tube with stirring propane-2-sulfonic acid-[2-(4’-cyano-biphenyl-
30  4-yl)-thiophen-3-yl]-amide (0.5 mmol), BusSnNs (2.0 mmol) to 100°C for 24 h. If

necessary, add toluene or dichloromethane to help complete the reaction. (1.0 mL of



Exanpl e 74 Propane-2-sulfonic acid {2-14'-1Htetrazol -5- 1)-biphenyl-
11-t hi ophen-3-yl}-amde Heat in a sealed tube with stirring

pr opane- 2veubdeomsesiiaci d- [ 2- (4' - cyano- bi phenyl - 30 PCT/US2006/020204
4-yl)-thiophen-3-yl]-amde (0.5 nmol )49 Bu3SnN3 (2.0 nmol) to 100C for 24 h.
| f necessary, add toluene or dichloronethane to help conplete the reaction.
(1.0 mL of WD 2006/ 132811 PCT/ US2006/ 020204 49 di chol or met hane added) .
Evaporate the organic solvent, if added, prior to the addition of water

(10 nl) . diEhdlo@edthdnbaddddytmy ottitd e dirgdicicDvER, heRRiel 3prior2® thl dddaivd gfry the
conbi ned organic X;()hases (Na2SOH4). Concentrate to furni sh a crude m xture.

Puri fi cat#teh(10gyL ﬁé@%téh’ﬁ@Hﬁ’t‘@@?lgpﬁbyh]@&mﬁb%ﬂedélxﬂﬁm@lzﬂd dwtthanol 8: 1)
viel ds thgdindd GeREBRMBdnvasMD, (Eoioknndieth flhidd o RLERALEL BEFRM O N

conpounds I n a ana ogous’ t e proce escri above
exanpl e: byﬁl@@h@b&n@@g?mwsmwgelmz(@wethaﬁ 81 greédah tifle b@pbendaci d

2- | met hyl ) - bi ph | -4-yl] 438 (M1) -thio

{2-] 1%153#‘3 2%48 MT41))/ met hyl ) - bi pheny yl'] ( ) - _

hen- oronethane 1.0 nlL) Propane-2-sulfonic acid

2- lH-t Y/ ift arha ; 1.0 m
T o i ST e

[ 4" - ( 1H-3beve axanple-y| ) - 418 (M1). [1,1':4',1"]terphenyl-2-yl]-anide
(toluene 0.5 nL) 10 Exanple 78 Propane- 2-su| fonic acid
{2-[3-cyano-4'-(1Htetrazol -5- 1~)-biphenyl-4- |y 1-thiophen-3- am de Add
NaN3 (4.5|mol) and a 1M solution of SICl4 (1.5 nmmol) jn DCMto a $ol ution
of 2- CyanpEXABLEPr opane- 2- sul f CO¥ENURD) - t hi ophen- 2-yI] - B%Fa%nyl 14 15
carboxyli¢ acid amide (1.5 mol) in acetonitrile (50 np). Mgt (5S-15 h at 70C.
Concent rafe” g UryNeRt HHEuIEHERER (B ESaH Fradseor o T esuttanty resi due
In P an ylmethyl)-biphenyl-4-yl] 438 (M-1)
-thiophen-3-yl}-amide (dichloromethane 1.0 mL)
Propane-2-sulfonic acid [2-(1H-tetrazol-5-yl)-

76 [1,1%4',1"Tterphenyl-2"-y1]-amide (toluene 1.0 mL 418 (M-1)
dichloromethane 1.0 mL)
77 Propane-2-sulfonic acid [4"-(1H-tetrazol-5-yl)- 418 (M-1).

[1,14",1"Jterphenyl-2-yl]-amide (toluene 0.5 mL)

10 Example 78
Propane-2-sulfonic acid {2-[3-cyano-4'-(1H-tetrazol-5-yl)-biphenyl-4-y1]-thiophen-3-y1 } -

amide
Add NaN3 (4.5 mmol) and a 1M solution of SiCly (1.5 mmol) in DCM to a
solution of 2-Cyano-4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl]-biphenyl-4-

15  carboxylic acid amide (1.5 mmol) in acetonitrile (50 mL). Stir 15 h at 70°C. Concentrate
to dryness under reduced pressure. Dissolve resultant residue in 20 ml of NH,Cl and
extract with DCM and the aqueous with EtOAc. Concentrate all organic layers to dryness.
Purify by HPLC to provide the title compound. MS (ES-):449(M-1).

Prepare the following compounds in a manner analogous to the procedure set forth

20  in the above example:



extract with DCM and the aqueous w th Et OAc.

to dryness. Purify by HPLC to provide the title conpound. M5

Concentr at

e all

organi c | ayers

(ES-) : 449¢dh20)6/13B81epare the fol | owi ng conpounds in a nmamroEvsanélooous t o

the procedure set forth 20 in the ab®ve exanple: WO 2006/ 132811

PCT/ US2006/ 020204 50 EXAMPLE COVPOUND DATA Ms (ES-): 79

Propane-2-sul fonic acid { 2-[2'-(propane-2

sul fonyl am no)-4'-(1Htetrazol -5-yl)-bi phenyl-4- 545 (M1) yl]-thio

hen- 3-yl }-am de 80| Propane-2-sulfonic acid {2-[4"-cyanp-2" -(propahe-

2- sul f onyl @K ANPLE phenyl - 4-yl ] - U@Mpb@m yl }- 502 (M 1)PAB# de| Exanpl e
81 2-(Propane- 2-sul fonyl amino) -4’ - MS (ES-):

3- (propaneg-2-sutfon ALY 1 hemy 5—atboxyt+¢ acid
met hyl anmi de AJ@ oxal yI r@lﬂﬁdn Z%ﬁfofé?ﬁnirol% };{)Sh ISR nsi o ?f

2- ( Pr opane- 2- sul f onyl & O%lfmmo etrazol- ipheny 5 (M-1)

- [ 3_(pr ()'B-&H'e——z——S-H" fonvlam m)&tm%mnﬁ&‘l}’ﬁm}dq hi nhpnvl -4-car h(')XArll c acid
(0.1 nmol ) argg DVA EECmIBeRmwipricicl Cnidorrmetrdprepanc-0C. Stir | h at RT.
Concentrafe to drynesssulfmglamipedeipeanypfedkhicphedi3sddl ve H82 VBNt | resi due
in 3 mM CH2C12 and ladd (2.8mmol ) of amBleMeNH2 (2Min THF). Concentrate the
reaction to dryness and purify by flash chromatography (Silica gel-

Concentrate the desired fractions to
provide the title conpound. M5 (ES-): 534 (M1). Prepare the follow ng
am des in a manner substantially to the procedure set forth in

t he abO@(ﬁéﬁéﬂéLﬁsulﬁvﬁéﬁWﬁ WQM—%]E&VI:N%n%ﬁ?fﬁaﬁhengzz-vl]—biphenvl~4—

2- Cyano-4" -] 3-(propané-2-sulfonyram no)- 424

t hi ophen- 2-yl ] - bi phenyl - 4- caciwbryliccacatindthaluindde

Add oxalyl chloride (0.12 mmol) to a suspension of 2-(Propane-2-sulfonylamino)-

eluting with 5%e0H / CH2C12).

4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl]-biphenyl-4-carboxylic acid (0.1 mmol)
and DMF (0.05 mmol) in dichloromethane at 0°C. Stir 1h at RT. Concentrate to dryness

under reduced pressure. Dissolve resultant residue in 3 ml CH,Cl, and add (2.8mmol) of

10 MeNH: (2M in THF). Concentrate the reaction to dryness and purify by flash
chromatography (Silica gel- eluting with 5%MeOH / CH,Cl,). Concentréte the desired
fractions to provide the title compound. MS (ES-): 534 (M-1).

Prepare the following amides in a manner substantially analogous to the procedure
set forth in the above example:

15

DATA
EXAMPLE COMPOUND

© MS (ES-):

82 2-Cyano-4'-[3-(propane-2-sulfonylamino)- 424 (M-1
thiophen-2-yl]-biphenyl-4-carboxylic acid amide M-D).

33 2-(Propane-2-sulfonylamino)-4'-[3-(propane-2-
sulfonylamino)-thiophen-2-yl1]-biphenyl-4- 520 (M-1)
carboxylic acid amide

Example 84



83 2- (Propane-2-sul fonyl am no)-4'-[ 3-(propane- 2- _ _ _
sul f onyl am no) -t hi ophen- 2-yl ] - bi phenyl -4- 520 (M 1) carboxylic acid am de
Exanpl e SwoWw6230641132811 PCT/ US2006/ 020204 51 PCT/US2006/020204 _
2- Cyano-4' -[ 3- (propane- 2- sul f onyl am rg) - t hi ophen- 2-yl 1- bi phenyl - 4- car boxyl i
c acid nethylamde Add thionyl chloride (0.2 nmml) to a suspension of

2- Cyano-4' -[ 3- (propane-2 . . .

sul f onyl am no) -t hi ophen- 2-yl ] - bi phenyl -4-carboxylic acid (0.1 nmmol) in

di chl or oned-tasme-4'F3dprdhne-Stsulforlahito B tHi@heh-NyRibiHREyENLEORGRM IRt € t O
dryness under reduced pressure. Add to the resultant residue 0.5 1 nnol
MeNH2 (2M in THF). Concentrate thenetbyamidm to dryness and purify wth

d
Fracti ons o proude EReiE T ERmo B s Pt o TSP el o 55

Pr opane-dfeonylfmpma)-thiophen-2- yl]—blphenyl 4- ca:lboxyhc acid (0.1 mmol) in dichloromethane

_f t hi 3-yll-amde Add SnCL2.2 H20
(. & St R0 st i 1 1D SN i dorbentthes g cae Mindgraeuged prossurs
f 1 uor o- SAddid the rdduRke RYdidde o5 mmmmﬁp (YA ]I}ﬁfm Ancdedtrste Eﬁé%éctfoﬂ 15t OH (40

m.). Heat the reaction at 70C for 30 mn and then at roomtenperature

over ni ghdrynesg andyparayrish ﬂ@ﬁhlcﬁlr@mtggmm (@ﬁlldﬂagei@%é‘(lwﬁjlﬂﬂ%)h)and ext ract t
th Et S ter and .e . yness o]
\glr ovi dec‘)ﬁ%1 g@%?teﬂyéagﬁlﬁ%%aay%é %\laggmde tl?f8tét ?ﬁﬁ%gound%g@g'%‘?e&' 1 owi ng

conmpound in a nmanner anal ogous to the procedure set forth in the above
exa Ie EXAMPLE COVPOUND DATA M (ES-): 86 Propane-2-sulfonic acid

[2- (3 -am no-4"-fluoro- 389 (M1) E’&—M@&?I-4 yl)-thio hen-3- yI] am de 20
Exanpl e 87Pr5) é?)@aﬂﬁﬂ%n%’l\&@
[2-(4' - yl'am none -
pr opane- 2 suIA‘dﬁhSl@C]a@leCPQ&ﬁ m¢lbtorwdohtﬂqmlﬁmyd>pame32 sLﬂﬁohlamktb[m-(B yl]-an de

fluoro-5’-nitro-biphenyl-4-yl)-thiophen-3-yl]-amide (1.2 mmol) in EtOH (40 mL). Heat

the reaction at 70°C for 30 min and then at room temperature overnight. Add a saturated
15 solution of NaHCOj3 (pH=11-12) and extract with EtOAc (2x50 mL). Dry over NaSOy,
filter and evaporate to dryness to provide the title compound. MS (ES-): 389 (M-1).

Prepare the following compound in a manner analogous to the procedure set forth

in the above example:

DATA
EXAMPLE COMPOUND MS (ES-):
Propane-2-sulfonic acid [2-(3'-amino-4'-fluoro-
" biphenyl-4-yl)-thiophen-3-yl]-amide 389 (M-1)

20

Example 87
Propane-2-sulfonic acid [2-(4'-methylaminomethyl-biphenyl-4-y])-thiophen-3-vl1-amide

Mix propane-2-sulfonic acid [2-(4’-formyl-biphenyl-4-yl)-thiophen-3-yl]-amide
25 (0.16 mmol) in 1,2-dichloroethane (2ml) and add methylamine 2N in THF (0.16ml, 0.32
mmol) at room temperature. Stir the resulting solution for 5 min before adding
Na(OAc);BH (0.32 mmol). Stir the mixture at room temperature for 16 h. Analyze by
' LC/MS for final product. Add saturated NaHCOj3 aqueous solution and dichloromethane



25 (0.16 nmol ) in 1, 2-dichloroethane (2nl) and add nethylam ne 2N in THE
(0.16nL, 0.32 mvol) at roomtenperature. Stir the resulting solution for 5
m n bef orwoadaigsiNa( OAc) 3BH (0.32 nmol ). Stir the m xt BCE/EBRO0GO2IT04
tenperature for 16 h. Analyze by LC®5 for final product. Add saturated
NaHCO3 aqueous sol ution and di chl oronet hane WD 2006/ 132811

PCT/ US2006/ 020204 52 and filter the m xture through hydrophobic filter.
Evaporate the filtrate and apply the residue to SCX cartridge, elute with

M OH' DCMriddfilteg mwmxmetmﬁgmmb@{dbai flter. E@iﬂo@é@@%etmtrzﬂél awhl%ppls) theOH to give
a crude product. Purif flash chromat ogr aphy

gel - Di chqeéifib?r@tsr%éﬁmggﬁaﬂwe with MeOFDGM te ﬁ@nwemcm lae@m@amdals,ws (ES-): 5

399(M 1 P i
(o1 oy SN RO & alh { ANUEpAGLG ety by flash chromsjography
t hi ophen(Sﬂio;tI g)el—d)wlderonmﬂhhnpﬂ‘dﬂhmﬁ}lﬂ ISl fielditlge @udd cbmﬁ)ound MS (ES-):

(2 1% %9%]5@0 ne- 2- sul fonyl am no)- 10 nethyl] phenyl-4-yl
hi“oph ( @r)-am' de Slowy add a solution of BH3Me2S (0. 05nml, 0.5 nmol,

2eq ) in 1.5 nL of THE to a solution of 95ngy of propane-2-sulfonic acid
[ 2- (2"-cyano- bi phenyl -4-yl)-thiophen-3- yl]-am de (0.25mmol, 1 eq.) in 1.5
mL of THF. Heat t he mxture to refExpmplos82 h and then cool to RT.

the r eact tmbheﬁGFvlaamidteancﬂ.ﬁﬂaSbmne R@IﬁTMﬁC a&a@ (Mizvre@bpmdw@l%@lmmgf et hanol
to remove the thioether. Suspend the solidin 20 nL of saturated saturated

ag. 180di um chl ori de and sy ind-vhniophen-3edy-amide with Et GAc(3x10),

dry, and re W@wﬁpidﬂ%lutf)dﬁrdfﬂﬁgﬁézg Qg 9??12 L(If‘?: ngéé‘i gﬁefﬁgﬁ%\%gﬁr %héf Tt ld €2

gel - hexane /Et OAC) affords propane-
am nonet hsdlutisingi&agde-of -pydpaneid- mﬂfwwe@}WHZ}(Zéiwaim bqaﬁéhyrm -y1B2fpheS-(n e) :

88Z3m%r$)l )};ﬁ amllb&%d(o g%gﬂ(g;‘:\](z)%b})ﬁ]ggo [2 'ﬁfélgsﬂ?q:tgl?ﬁ edo g‘eI%FL)?fm % an\cllmttfe% (85,

[2- (2" - aggoh@er Wécohipl@@@ﬂﬁé'exées}s!bbrah@b?ﬁﬂ(ﬁﬂg@ ll‘ﬂjllof RBihdEo1 (g Mbn L- 15 Ml )
i n dichloronethane (2m) at 0C, followed by drop wise 25 addition of

i sopPopy B §A1! 18hobpicghanphandy).03mB Oﬁhfmrpcfsm@d%sqlmthnh Reflondteiroactiab r oom
t errper atidf %&H&rﬂhﬁftﬂt Relﬁg%)fﬁ% SER/IeMtee{})td aﬂH%%L ?gﬁ'ﬁnolqg ?esn%g\geethe h%étfxéi Wi th

Suspend the solid in 20 mL of saturated saturated aq. sodium chloride and basify with

ammonia. Extract with EtOAc(3x10), dry, and remove solvent. Purification by flash
chromatography (Silica gel-hexane /EtOAc) affords propané—Z-sulfonic acid [2-(2’-

20  aminomethyl-biphenyl-4-yl)-thiophen-3-yl]-amide (100 mg, 62%). MS (m/e):
387.2(M+1). 4

Add 1,8-diazabicyclo [5.4.0] undec-7-ene (DBU) drop wise (85mg, 0.6mmol) to a

suspension of propane-2-sulfonic acid [2-(2’-aminomethyl-biphenyl-4-yl)-thiophen-3-y1]-
amide (57mg, 0.15 mmol) in dichloromethane (2ml) at 0°C, followed by drop wise

25  addition of isopropylsulfonyl chloride (42mg, 0.3 mmol) and stir the reaction at room
temperature overnight. Remove solvent under reduce pressure. Purify with flash
chromatography (Silica gel-hexane/EtOAc). Concentrate the desired fractions to provide
propane-2-sulfonic acid (2-{2'-[(propane-2-sulfonylamino)-methyl]-biphenyl-4-y1}-
thiophen-3-yl)-amide. MS (m/e): 491.1(M-1), propane-2-sulfonic acid (2-{2',2'-bis-

30  [(propane-2-sulfonylamino)- methyl] -biphenyl-4-yl}-thiophen-3-yl)-amide. MS (m/e):
510.2(M-1).



chromat ography (Silica gel -hexane/ Et OAc). Concentrate the desired fractions
to provide propane-2-sulfonic acid (2-{

- [ (pr opaoes@/sesifionyl am no) - met hyl ] - bi phenyl -4-yl }-  PCT/US2006/020204
t hi ophen-3-yl)-amde. M5 (me): 491. 13M 1), propane-2-sulfonic acid
(2-{2',2"-bis 30 _
[ (propane-2-sul fonyl am no) - net hyl ] - bi phenyl - 4-yl }-thi ophen-3-yl)-am de. M
(me): 510.2(M1). WO 2006/132811 PCT/US2006/ 020204 53 Exanple 89 4' -
[ 5- Chl or o- 3- (propane- 2- sul f onyl am no) -t hi ophen-2-yl | - 2- cyano- bi phenyl - 4- car
boxylic acid 5 D ssolve
2- cgano 4' - [ 3- (propane- 2- sul fonyl a&‘ﬁbg_tﬁﬁl ophen 2-yl]-Dbi phenyl -

car boxyl icraehed 9:Q%
chl or osuccTi ni m de JC . f [ X
stir for 72 h. Add d| et hyI et her, ccmn:bntrﬁtg IRI vacuot ﬁnd pur”}y bly
Strata@sili artri eluting. _ wt i.chl or onet hane- et hano
gradrent . f‘?lr%gﬁ%%/& F@Wﬁ‘ggﬁqu’efg’é‘nﬁgLS(%lpry%’inU@)ﬁhl%bﬁngz -¥5-taphanpbdt it | e
Corrpound:aﬂﬁ)x 1ivhEit €0.821 gﬁin &@t&ﬁﬁy&roﬁdﬁrzmS ﬂ'li? af Mclang 2dfs@pl e 90

P 2- fonic aci
[ rzo(pgpeé@éésigswcm:tmtd@éﬂ@% B} dipvatiieneassiob onyturbiopharnR T 4ag dijr-fot A2 hophen- 3
-D\I\//}AP ( Oazg%cg&egh étﬂ?ro ggﬁc@%{?ﬁ? i éa%?taryng uI(i%i b2y8StrrTg{Eé<) ihca%& ce&mdges elu 1n£ and

2 Q/ano-\xhth ﬂﬁh(ommﬂﬁm&-ﬁe&uﬂxdl@mdlam m)fytblylr@\fb‘ﬂs%rph%seyHPL@ltB Reryd.004 g
Add "IN HCL and

r box CI d- RT.
ext igct qyﬁldi“h tit é(@é‘ﬁ@éﬁmﬁeéogﬁIM§r(§§r?|(€1/¥)a§}%9 Mtlg- dryness. Purify by
HPLC to provide the title conpound. M5 (ES-): 502 (M1) 20 Exanple 91
5- Met hyl sul f anyl - 3- ((propane- 2-sul fonyl am no)-[1 1'4'
1"| ter phenyl - 2-car boxylic acid M kxample 90
?ll\/gagylgsfgﬂ Eg% é aArdEd "];Cll“?&,r&mt han suI g DX Y7 ; r
5.682), Et3N 25 (1. 55nTL 11. laﬂudﬁsﬁeﬂ,)g @pgimﬁgetonltrl |l e (40 n1) then heat
to reflux for 16 hours. Dilute the reaction with Et OAc and wash with

wat &P. Concerftddhmsthapeslonampide 62129 muBell EDCNEA8 mmol) and DMAP (0.28
mmol) to a solution of 2-Cyano-4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl]-biphenyl-
4-carboxylic acid (0.235 mmol) in DCM. Stir 8 h at RT. Add IN HCI and extract with
DCM. Concentrate all organic layers to dryness. Purify by HPLC to provide the title
compound. MS (ES-): 502 (M-1)

20

Example 91
5-Methylsulfanyl-3"-(propane-2-sulfonylamino)-[1,1":4".1"Jterphenyl-2-carboxvlic acid

Mix 4-Methylsulfanyl-2-trifluoromethanesulfonyloxy-benzoic acid methyl ester
(1.216 g, 3.682 mmol), 4,4,5,5-Tetramethyl-1,3,2-dioxaborolane (0.85ml, 5.682), EtzN
25  (1.55ml, 11.121 mmol) and acetonitrile (40 ml) then heat to reflux for 16 hours. Dilute
the reaction with EtOAc and wash with water. Concentrate under reduced pressure. Next
add propane-2-sulfonic acid (4'-bromo-biphenyl-2-yl)-amide (0.532g, 1.502mmol) 2N -
Na;COj3 (7ml, 14 mmol), 1, 4-dioxane (35ml) and tetrakis triphenyl phosphine palladium
(0.177g, 0.153 mmol). Heat to 80°C for 16 hours. Cool the reaction, dilute with EtOAc,
30 and wash with H,O, followed by saturated aqueous sodium chloride. Dry with NaySOu

and concentrate under reduced pressure. Purify the reaction by flash chromatography



add propane-2-sulfonic acid (4'-brono-biphenyl-2-yl)-amde (0.532g,
1.502mmol) 2N " Na2COB (7m, 14 nmol), 1, 4-dioxane (35ml) and tetralcis
tri phenylwphoepisesie pal | adium (0.177g, 0.153 mmol ). HeaCTius280/020204 16
hours. Cool the reaction, dilute wth4Et OAc, 30 and wash with H2O, fol |l owed
by saturated aqueous sodiumchloride. Dry with Na2SO4 and concentrate
under reduced pressure. Purify the reaction by flash chromatography WO
2006/ 132811 PCT/ US2006/ 020204 54 (Silica gel-toluene then up to 20%

Et OAc/ He(Silive)gel-eolgéneahén ielol09s BIO A0Hex ie) &@gp}e@qqeth%rsauhﬁgmymggm [1,1";
2-carboxylic acid methyl ester rde)

1]
456( |v|+1)i Eﬁf%%i%n%é'ul Hahttegmberyl-2- @ar&%/hg acigl I%tbylrmtﬂr%o 43 Ng,r@da) (MSm |
nmol ) a;@v rﬂ) heat flask to reflux for 1 hour and stir for 16
hour s. t add 0 NHO (5 m, 1 mol) and cool in ice bath. Filter the
sol i d bt ai nM@cbbEtrhgdltsnlﬂ dsten .13 g, (P2 pans]), INsNi:i(I)Hmyhﬂni ﬂﬁh)olI éndl

Exanpl ee%[geﬁg& érﬁ%g@%ﬁgﬂhl gl gfrg%é/ﬁ(’)urg‘%g@g’? %02155 @f‘?‘bﬁi‘i% Nﬁ) 1 ; 10'
1" i j 1, l'
L t Ler io?glrw é ﬂgﬁ%ﬁg}g??%% llSﬁ(t:fMgllt% he“iBlﬂO (ﬁot%%“l@fe&y%iﬂ%&l%ﬂ é{n%@){ﬁe [

di chI or i fpaytanggold ) 1'dh ﬂiembgmylt?oca@bpxmemda(@d)9%U77%5 MS @8exi , 2. 162
nmol ), ?ﬁ;%gZCH(CHS)Z (0.13 m, 1.128 nmol) drop wise to the sol ution
and stir 6 hours. If TLC shows renai ni ng SM add DBU (0.3nl) and
G S2CH(CH3)2 (0.1m) and stir for 16 hours. -Dilute the reaction with

CHZgéf1 (50m) and wash with H20O satd aq. sodiumchloride, dry with
and concentrate under red@%ﬂﬁ’lﬁzéssure. Anal yze by TLC and if
reaction ha@dﬁﬁ@s@h@:ﬂv@ﬂfﬁd%'ﬁﬁ%{aa (e%n%@gdlmj nd N N §ik e 15701 ) - Heat

to reflux for 6 hours. Add T
di chl oronet hane. Purify the reactdatboxiylichtidsh chromat ogr aphy (Si lica gel -

di fﬂ;?ggﬁ;g%é’h gnrlggg;o 10{&}%&}11%‘ Ch@?f ,FnFﬁﬁgIapr}]l%%yl } cargoxy?lc aci ano-5-
élx al" } g qonbsy D521 cahb1oxyd diehBeirskth4R- B8) Men NE oH€) NABLEMbBY; 25
n‘E (O 33 ml, 2.162 mmol), and CISO,CH(CHj3), (0.13 ml, 1.128 mmol) drop wise to the
solution and stir for 16 hours. If TLC shows remaining SM, add DBU (0.3ml) and
CISO,CH(CHs), (0.1ml ) and stir for 16 hours. Dilute the reaction with CH,Cl, (50ml)

and wash with H,O, satd aq. sodium chloride, dry with Na;SO,, and concentrate under

reduced pressure. Analyze by TLC and if reaction has remaining SM add MeOH (2ml)
20 and IN NaOH{'(lml, Immol). Heat to reflux for 6 hours. Add 1N HCL (1ml, 1mmol)
and extract into dichloromethane. Purify the reaction by flash chromatography (Silica gel
- dichloromethane then up to 10% MeOH/ dichloromethane), to give 6-Cyano-5-
methylsulfanyl-3"-(propane-2-sulfonylamino)-[1,14",1 "Jterphenyl-2-carboxylic acid
(0.008 g). MS (m/e): 467(M+1).
25 Example 93
Propane-2-sulfonic acid (2-biphenyl-4-yl-2H-pyrazol-3-yl)-amide
" Add cesium fluoride (0.221g, 1.45mmol) and

dichloro[1,1°bis(diphenylphosphino)ferrocene]palladium (II) dichloromethane adduct

(0.024g, 0.029 mmol) to a mixture of propane-2-sulfonic acid [2-(4-bromo-phenyl)-2H-
30 pyrazol-3-yl]-amide (0.100g, 0.290mmol) and 2-cyanophenylboronic acid (0.043g,

0.290mmol) in anhydrous 1,2-dimethoxyethane (5.0mL). Deoxygenate the mixture three



Propane- 2-sul fonic acid (2-biphenyl-4-yl-2H pyrazol -3-yl)-am de Add cesium
fluoride (0.221g, 1.45mvl) and

di chl or o[Wp2odw ¢l phenyl phosphi no) f errocene] pal | adi um @cir)usdeosiobenonret hane
adduct (0.024g, 0.029 nmol) to a m x3ure of propane-2-sulfonic acid

[ 2- (4- brono- phenyl )-2H 3 0 pyrazol -3-yl]-am de (0.100g, 0.290mvl) and

2- cyanophenyl boronic acid (0.043g, 0.290mml) in anhydrous

1, 2-di met hoxyet hane (5. Onl). Deoxygenate the m xture three WD 2006/ 132811

PCT/ US20f6é<) 202@7ke i15tb atpremsated (858CS 6il bathOaitl Ri:FohsEH. edutSHe Rixiid whgt h, and
stir for 30h. Dilyte the mixture wth water and dichl or onet hane, fllter
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m xt ure, ot I [ and
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di chi or dPP3 §gbﬁ%bﬁk&ﬁ%mﬁpﬁﬁh@s@vﬁ)n@ﬁﬁ%fM@éhﬁéﬁ@a(M adi um (I 1) di chl oronet hane
adduct (0.024g, 0.029 nmol) to a m xture of propane-2-sulfonic acid
[ 2- (4- brono- phenyl ) -2H pyrazol - 3- yI] am de (0.100g, 0.290mml) and
2 cyanophenylboronlc acid (0. 0439 Admple 290mmol ) i n anhydrous
gl nmet hoxylgat hane ‘:'i Onl) .. Deox genate t he mxture thrice, immerse into
r'L heat ed : G #01d pinaenyl-de 2 thpprazol-3-yDeamide ni xture with
mater and dL&&dQ%ﬁﬁ@ﬂﬁgﬁ&a(fzﬁ%ef4&ﬂ&BBgBdCE|lt60 and wash through with
di chl or onet hane Cbncentra e the mxture, re-dissolve in dichloronethane,
adsor b ohedoms( 1, icbas(@l@henyépfd)wmu@)]f@mcem&jpdiddlm @edichloasieticmk udduct

h t I I t d 20 0-10%

et hanol P SamCs SR ERE T s oh e Seitetidong T s b an iz

met hanomwhzonsqnpmidhmamog ®.260ednsb]) el 13- bydr@&l?_ér%&bmaﬁma @ bgﬁg brown solid
(0.036q9, spectrum (nmfe): 367 0 (M1).725 Gener al

Pr odedu r%gﬁoélﬁn?lhél pi Bwatlp?oﬁlm%hosa@%neaﬁd)r@» QeamgeAamlm @rxtlprﬁ dhrice;, s
prepar eqmphdrét idR% preQleatels59Cs B2 aRd sth16r SHPISfke BRI water

and dichloromethane, filter through Celite®, and wash through with dichloromethane.

Concentrate the mixture, re-dissolve in dichloromethane, adsorb onto silica gel, and
subject to silica gel flash column chromatography (12g column, eluting with a gradient of

20  0-10% methanol/dichloromethane for 40 min., followed by (20% 2.0M NHj in
methanol/dichloromethane) to yield the title product as a light brown solid (0.036g, 34%):
mass spectrum (m/e): 367.0 (M+1), 365.0 (M-1).

25 General Procedure for the Preparation of Salts and Crystals

A master plate is prepared with 250 pL of the free acid of the subject compound in
methanol (0.1 M) added to all wells set in a 96 well format. An array of bases is
dispensed to each well in one and two molar equivalents. The solvents are evaporated
from all 96 wells using a Genevac Series Il evaporator leaving solid residue in the master

30 plate. An array of solvents is dispensed to each one of these wells through a cap mat and

then heated to 55°C with stirring and allowed to equilibrate for 60 - 90 minutes at about



met hanol (0.1 M added to all wells set in a 96 well format. An array of
bases is dispensed to each well in one and two nol ar equival ents. The
sol vent s woeoevapsaanated fromall 96 wells using a Genevat/uSenc®302h4
evaporator leaving solid residue in tie naster 30 plate. An array of
solvents is dispensed to each one of these wells through a cap mat and
then heated to 55C with stirring and allowed to equilibrate for 60 - 90
m nut es at about WD 2006/ 132811 PCT/ US2006/ 020204 56 55C. Each sanple is
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i ncil@ent trdrsfentingr2@) wis ob fhe filhteHrcan thebXasedrjpiat toviddividual helleradies 55dC i s
crystalljine, it exhibits birefringence that is 15 di splayed as white

agai nst PRSNGSR sarred tigron PRcnd ceelingiexnepprtiallydeonk SHto H°C opaque

dr opl et ri T 0 f Fornul a.lto potentiate

gl u!to amatspeeq{ogcogg'?1 %P{She%go?%lé} O%%(aéﬁs%g%scgﬂ gé@i%gg%%gép% F%Hﬁggleblﬂpngﬂ]e&n&ﬁc%r di nary
skill i nwelhin the D6 wetirplazaugih@a Zse AldidSert 20aMERlyemNal in6iddM3lidht GrictoBeope

particul ar f.al | ow t est y be utilized: 20 HEK293 cells stably
expr essi WHM ﬁt&:]é%c’l?] B§thies q%@ﬁtr%ﬁt‘?gﬁz 1yHieling i ibedibits birsfiirgsaanthpbisent

Apphiscat digflayalk itk 1a0RinNo: dEPAKRREA W orBhéu |
el ect rophs/ésli }?Iuogi cal ghgr acteri zatgi on 02% A?\%A rség%ggst %é'be%%(?aeﬂﬁtof ors. The
ext r acel YR#MBe dropletsorrdingg. sol ution contains (in mv): 140 Nad, 5 KC1, 10

'll_'EgEISn i E-acl\:/glcl 3 eaaf_%ﬂ%aggrgc&inﬁgur%dg :ogﬁ?%ﬁdlaﬂ?ﬁ) Eotgﬂtﬁlte\:m él&lpamlg?eg_e"ceégéme iatrgdkg- 1
response can be determined by one of ordinary skill in the art. For example, see U.S.
Patent No. 6,303,816. In particular, the following test may be utilized:

20 HEK?293 cells stably expressing human iGluR4 (obtained as described in
European Patent Application Publication No. EP-A1-0583917) are used in the
electrophysiological characterization of AMPA receptor potentiators. The extracellular
recording solution contains (in mM): 140 NaCl, 5 KCl, 10 HEPES, 1 MgCl,, 2 CaCl,, 10
glucose, pH = 7.4 with NaOH, 295 mOsm kg-1. The intracellular recording solution

25 contains (in mM): 140 CsCl, 1 MgCl,, 10 HEPES, (N-[2-hydroxyethyl]piperazine-N1-[2-
ethanesulfonic acid]) 10 EGTA (ethylene-bis(oxyethylene-nitrilo)tetraacetic acid), pH =
7.2 with CsOH, 295 mOsm kg-1. With these solutions, recording pipettes have a
resistance of 2-3 MQ. Using the whole-cell voltage clamp technique (Hamill et
al.(1981)Pfliigers Arch., 391: 85-100), cells are voltage-clamped at -60mV and control

30 current responses to 1 mM glutamate are evoked. Responses to 1 mM glutamate are then



25 contains (in mV): 140 CsCl, 1 MyCl2, 10 HEPES,

(N-[ 2- hydr oxyet hyl ] pi perazi ne-N1-[ 2- ethanesulfonic acid]) 10 EGTA

(et hyl enewbizsqeorsysat hyl ene-nitril o)tetraacetic acid), pHPeT/US2@6RM204 CsOH,
295 msm kg-1. Wth these solutions, ¥ecordi ng pi pettes have a resistance
of 2-3 M Using the whole-cell voltage clanmp technique (Ham || et

al . (1981) Pflugers Arch., 391: 85-100), cells are voltage-clanped at -60nV
and control 30 current responses to 1 nM glutamate are evoked. Responses to
1 M gl Weteratifedinghd Pefen¥oPRAGOIPo8Ad. Bokpari0s¢ 82 tiSd irti@lsardi ned in
t he presence of test conpound. Conpounds are deened active in this test

if, at alt%8iess 6prsERE#tEan b 0giM polags.dhey proguce mgpatpr heawde%dneseasstia the han
10% i ncr nt evoked by 1 mMglutamate. In

or der to&%?ete%frtfr#%%? \é@‘gpl%?é) yr}]jgfgltﬁ{ehélﬁ%corrpounds t he concentration of the
test 5 co rrpolmrtdderhotdbtemnb e pammmg =) bmhp@mde,rtde Cancaipdtioachf\whd st

gl ut amate IS n@{reas&d itﬂ' hal % units UC{] he maxi mum effect was
seen?’ DeiPRONfRGR G th bpthing dca-applieq with ghitamppte, is ereased i half e di ng
an EC50 M? luHRs uhﬁlC{h@ﬁ‘faki‘ﬁﬁmQEfféﬁ Sval @E@H‘ Clyatgfcoltl&?edtlﬁstﬁls ?rga%%g fit fo the
Reversibility of test conpound activity 1s determ ned assessing control
gl ut amatBilheaviatipnsiddios en EGscelud encbcmxwecﬂf thegpory @f th;ectest lkempbutdinat e

chal | en tabl i shed ot entj.ation of the esp by 100
W eyl ok oty S8 TamRR ey Foodurhtd Bl sRsRs snFRit GRAR, RE

sol uti orreemﬁhsé&e:)mieuhaéﬁ&tt@} fsépéraemorme ghltathhteBhalleRgd hﬂe&eléﬁaﬂl@dhedtth@
efficacy of the test conpound rel ative to that of cyclothiazide can be

det éPni rRAYENUAHEN of igspiesiqnees RoHSoMy clpdiaziieisidsteraied byiltinglusien escr i bed
above a%tWeeoaftlﬂHg SorhiQon HRMEBe He! chﬁl%urh %lﬁt%nhpﬁn Iergyxg'ler ti§. 3.0 M The

foll ow ng conpounds were tested 15 essentia as descr above and were
f ound t ceffieacy dfltlee fest doopiomgr wtdtiveitd that o 0§AMPhiEZIEES M bpddtermitingd. 1Bde 73 0. 145

110 7206xer5njpli%ie %gmpggndo wAé?'eS testeg essentlaally descn%ed above and were found to
have ECsq values less than or equal to 3.0 uM. The following compounds were tested

15  essentially as described above and were found to have the following activity:

EXAMPLE ECso (uM)
56 0.151
73 0.145
11 0.720
51 2.463
77 0.445
72 0.188
46 0.977

In addition, certain behavioral despair animal models, which can be practiced by
one of ordinary skill in the art to evaluate compounds of the present invention, are
20  predictive of antidepressant activity in man, such as the Forced Swim Test and the Tail

Suspension Test. For example, see “Experimental Approaches to Anxiety and




In addition, certain behavioral despair animal nodels, which can be

practiced by one of ordinary skill in the art to eval uate conpounds of the
present iwoenddesiiare 20 predictive of antidepressant @&cCrivs2aog/oeo2osan,
such as the Forced Swim Test and the sBail Suspension Test. For exanple,

see "Experinmental Approaches to Anxiety and WO 2006/ 132811
PCT/ US2006/ 020204 58 Depression”, Edited by J.M Elliott, et al., (1992),
John Wley & Sons Ltd., Chapter 5, Behavioural Mdels of Depression,

Por sol t Dxdeds egmtedrtaquw EBro@bet aThQIQQQWJBHq@WIdyC&BoﬁMOQIHa @ps, of the
present invention are prepared by known procedures using -known and

readily %ﬁﬁ&ﬂ%ml@/fﬂ?@r@ﬂ?e@rﬁﬁwni ik prbLeneares pegespdsict i ons of the present
i nventi on, ea[lﬁ‘iahﬁgce'lél?(gag ﬁglirxgg'stl%éﬂsl df tHéb'I%lsérX 1&%11&1{(%9 é)WrP;a{%d%)é/ a ier, or

di luted bya w thina carrier, tnheform

of a cqqneczddaressmmlgetqll hm&rand&&ad)]:yfmzmlﬁiﬂﬂﬁ@rﬁﬁénts Vh&ﬁalﬁﬂgtmar ri er serves
asadlluen %@ a.solid, nt}slem solid,. or qui d materlal whi ch acts
as a verﬁ"E}Pé?S“@%{’% ﬁfeserﬁrm‘f?é‘ﬂpﬁ £ aetiveraerediept W’él ‘l‘sh‘@]héb? Byried wigha

CONPOSi tdafitg. GANIUAR by EdiBer! OF HHcRsed MGt §carﬁbll LSd nROWEES fhe 1400 bPZENTES,

sachets, cachets, elixirs, Suspensions, emulsions, g l"ut’t ons, Syrups,
aer 0s0l $apswe.sechehtpaperont @thcm q@gtamea;r Viélxeanrtbt eqrrigpser s ZH@%dldyGMBllt ghty bef active

f h I
e L e R R N S i

sui t abl exctie¢ trigesdsent e Xhé mrﬁlﬁds&mr@mdn db et BElURE, bille! RSRderslS dextrose,
sucrqse, sorbitol mannl tol, starches, gum_ acaci a cal ci um phosphat e,
al gi-Rat d87enges. sy FAchefe) edixirs, SUSRANSION GRYIFIORY, 6OIUHPRS: 8YIEPS SETAR0IENe

cel Iul Osﬁntn&‘ﬁ{yéb‘n[b)fﬁlﬁg'rfﬁpéﬂaqgﬁ@u tSbe&%f@a WAL REivS ¥ iRsundBddidngce! | ul ose,

met hyl and propyl hydFoxybenzo gnesium stearate, and m neral
oil. Thélafd)gmmlacap@n]ss cappaddii¢s,, saelel 1;1]ecmblmmtlohutmndsatlﬂd@c}a@m S, wetting
agents, em le i fying and suspendi ng agents, preserving agents, 20 sweetening
agents, por fPavori ng agents. Conpositions of the invention may be

formul ated sSoraSet@niMsQfisO@ailditaKersSEelRENS hnd Alusl aradienghease of the
active ingredient after adnministration to the patient by enploying

pr oéedurdedtoRs, FugEpBwWEPIbitol: mantial, starpkese émmo@at:lnam@@meohpﬂéﬁa@s allginates,

o L 9300 S SRR TR oot 02 o

pr ef er algelulaba wtatdr. sYrupomathylitel Libe Myetdly] aahpopyltydfoxkFeenzuhias, kalc,The term

uni t magnesium stearate, and mineral oil. The formulations can additionally include

lubricating agents, wetting agents, emulsifying and suspending agents, preserving agents,

20 sweetening agents, or flavoring agents. Compositions of the invention may be formulated
s0 as to provide quick, sustained, or delayed release of the active ingredient after
administration to the patient by employing procedures well known in the art.

The compositions are preferably formulated in a unit dosage form, each dosage

containing from about 0.1 mg to about 300 mg, preferably about 0.1 mg to about 100 mg,

25  and most preferably about 1.0 to about 100 mg of compound of Formula I. The term "unit
dosage form" refers to a physically discrete unit suitable as unitary dosages for human
subjects and other mammals, each unit containing a predetermined quantity of active
material calculated to produce the desired therapeutic effect, in association with a suitable
pharmaceutical carrier, diluent, or excipient. (

30 As used herein the term "patient” refers to a mammal, such as a mouse, guinea pig,

rat, dog or human. It is understood that the preferred patient is 2 human.



dosage forni refers to a physically discrete unit suitable as unitary
dosages for human subjects and other mammal s, each unit containing a

pr edet er mvoeadosgisasiti ty of active material cal cul ated tecprusdwes2ihe
desired therapeutic effect, in associ®ion with a suitable pharnmaceuti cal
carrier, diluent, or excipient. 30 As used herein the term"patient" refers
to a mammal, such as a nouse, guinea pig, rat, dog or human. It is
understood that the preferred patient is a human. WO 2006/ 132811

PCT/ US2006/ 0282G¢d HeQeiRsthe! ehs MRERING? of 110 te@P T8 “irbit@RhIMGch Rean I treat” or
"treatnment” each nean to alleviate synptons, elimnate the causation

eit her oheXiaihutamy. cimipee fheransativasitier ara teppopire veprrmenens bosis tdie

appear ange, Qfen sy ngprg? ' ych, the hods of this
i nventi on%énggnpass\gl% ﬂjpte eﬁ%peu &gfgélﬁsg&gfﬁ%%@?%élts?rc%ﬁﬁ ?ﬂcgﬁhgti on. 5 As
used hermethpds dighisenvantieh becdmpss bohuidripduat ans ptophyheicamministafiod conpound

of Farmul a Io)shi clgl is.efBecti\Le u$on Si ng,l e or multiple dose
admi mi strati on® PEAdeFR tBhferm pieste Mgt tREerpierthe Amourifof 8 cORHORRG M t he

named di gareRbla IAieh (Gt e, APBY Eﬁklgllgﬁjg é‘rﬁﬁ’ﬁﬁl@@g&é é’dnﬂﬁ%@ﬁ%ﬂ&%ﬂa S@lg#ﬂbe

attendi ng di agnostician, as one ski in the art, known

t echni qui@dreatiel by pebewtrsuffpgng Bewlthenoheddineder. 10 under anal ogous

ci rcunst ances rm.ning .t he fective gnmount or.. dose, a.nunber of
factors are c%rrllg} e{re\;g?fmggy%k%agl baetrfjaé(ﬁ%'idre?gerﬁ]inée 3sPF aitepding q?l%grlﬁ’a’?ﬂ@‘}’aﬁut not
limited dme:skillkd in spesi, 89 tef ussIKAdWn tdeBnigliéLandagobs@thodentk dbtdigal th; the

spegri fi crg]}asea e or disorder involved; the degree of or involvenent or the
severi t ISP PSS BRENENCEs sk dstsrminipg therefiegBysameimt phdosenal hyinberad!

patient;fatBR RAESAscddhd bfﬁ%&%ﬁﬁ?%%@sﬁ&ﬁﬁ,qqéluhﬁgémggg% ﬁlfmtgfc? to: the

adm ni stration; the bioavail abi aracterrsti e preparation
admi ni stspedes oft hamdwgedts sizeghgee andgdnecal ehliht; He apseifiotliseasean @isoade

medi cat i.Qp. 1d. ot her rel evant circupstances. . The conpound. of Formula |
can be a {r)r(lblH?&s}g}éer %ec?r%eyoior\}lé‘ﬁl\éwnéf’r gresty Hﬁﬁhagﬁi%seﬁ gfsordegcihg)

t r ansders®lonssobxbel iaEaud patidic e 9aRalar bothp SMESHIMiRlsierdt @Rl m@de bt r anasal
routes. Alternatively, the conmpound of Fornula | may be adm ni stered by

contPnudYEIDIgt ity heghioavaileifheahiaragtgrisiicsddbe piepiragomediimisterednthbdose 0. 005
coses wir PR ahRs 560 e kGmE TR &) G asrhiefbliy om
about 0.005 rifickgnippuab ofifoinuiyl kg beldienifiotageisy Ofadddeotiouds intg@dng n t he
conbi natoim ??ec a?,ttrgn(s)crlérrr]naﬂ esxrlbeciurt]dnegllxjss, Entglveszr?dus,i irrlxtramuscular, bucal or intranasal
routes. Alternatively, the compound of Formula I may'be administered by continuous
20  infusion. A typical daily dose will contain from about 0.005 mg/kg to about 10 mg/kg of
the compound of Formula I. Preferably, daily doses will be about 0.005 mg/kg to about 5
mg/kg, more preferably from about 0.005 mg/kg to about 2 mg/kg.
The dosages of the drugs used in the combinations set forth herein, must also, in
the final analysis, be set by the physician in charge of the case, using knowledge of the
25 drugs, the properties of the drugs in combination as determined in clinical trials, and the
characteristics of the patient, including diseases other than that for which the physician is
treating the patient.
The inert ingredients and manner of formulation of the adjunctive pharmaceutical
compositions are conventional. The usual methods of formulation used in pharmaceutical

30 science may be used here. All of the usual types of compositions may be used, including

tablets, chewable tablets, capsules, solutions, parenteral solutions, intranasal sprays or



the final analysis, be set by the physician in charge of the case, using
know edge of the 25 drugs, the properties of the drugs in conbination as
det er m newoiznoezisesiical trials, and the characteristics eCTiuseoopmbozent ,

i ncl udi ng di seases other than that foi which the physician is treating the
patient. The inert ingredients and manner of formnulation of the adjunctive
phar maceuti cal conpositions are conventional. The usual nethods of
formul ati on used in pharmaceutical 30 science may be used here. Al of the
usual t ypeedend, 1oOhE0 Sipposins i PyankeertiBepatchadGhd dhd@ndiahy. ahSenghiewabl e

tabl ets, capsules, solutions, parenteral solutions, intranasal sprays or WO
2006/ 132%°TAPISEPREIoMEE) fnam abeut 07 fakask 0% of dhheampamdpostiotadr i es,

t ransder @k, s . ' I al ompasitions contain from
abous 0. Che1BREERER 8RS HARERR SRS RRHSn o SO RS A ABRSA The
desi r ed tosempaumiist hevevepas bést definedsis theosffdcavd emusgihaiiRethamisnht & t he
conpaunds, , however, |s. best defined the effective anount, that is, the
amoumt  of B C%%BW%WEBH%OWS&%G ‘?39539‘33%%6 tPHRe pRtient Bnegd §ESUCH teaNgRit i ent i n
need of such FarRALARMY, a fortMatR3AR) Belude f 04 | }/@)‘1 ' 1%
carboxynetg%lcelIu?%seas%diu%1 %g8958$polys%?%g%g%gllangkggggﬁo w Comi ng
Ant i f oanf-35%@obysorhateRf} arid GOS fddasy Corning Antfoatthks 16FES in puified Water)t he |V

adm ni st ' 0$i 1] f. 5 rmasol ve,. .0. 4% | N NaOH, . 94. 6%

Dext r ose, ChER mre, SeEATRE P 8Ty Bt R S Sap s e r RO 20004 61
VE CLAI MN NaOAM, ©drf¥6 Iesltrode F0imvh@r iayAe uRdd. | 5 where: A is selected from
thel%r oup consisting of RRR



ONORNONO NNSRRNSR NSRS ZHOHOHOH \\R RR S/
ROzN OS, "\ 11 11 HFOR, } H~0 Rz and NS R2 O Ris H halo,

- COCH, orweGhiaaeddy 10 R1 is phenyl optionally substit ured/ustaos/o202D4 r st
substituent selected fromthe group @onsisting of halo, cyano, Cl-C4 acyl,
-COOH, -NHR3, Cl-C2 al kyl substituted with - NHCH3, -N(S02(Cl-C3 alkyl))2,
-COOH, -CONH2, cyano, hydroxy, or tetrazol-5-yl, - OCH2COOH, - SCH20OOCH,
-C(O CH2CH2O0H, - SO2NH2, tetrazol -5-yl, and 1,2,4- triazol-1-yl;

opt i onal ME €uAlWier substituted with a second substituent selected fromthe
15 group consjsting of: halo, trifluoromethyl, cyano, nitro, Cl-C4 al koxy,
hydr oxy, Cl-Chk Adorpoundet Formalady| t hi o, - NHCH2CN, - OCH2CN, - NHSCRCH( CH3) 2,
and -C(O NHR4; optionally further substituted with a third substituent
selected fromthe group consisting of | halo and cyano; optionally further

substituted with a fourth substituen | ected fromthe group consisting
of halo; 20 R2 is CL-C4 al kyl or di am no; R3 is -S02(C1l-C3 al kyl),
Cl-C4 acyl, Ci1-C4 al kyl, or hydroge 2006/ 132811 PCT/ US2006/ 020204 62

R4 is hydrogen, d-C4 alkyl, or -S02(§Z-C4 al kyl); or a pharmaceutically
acceptable salt thereof. 5 2. A conpoypnd of Caiml where Ais 5 SRI |
HSRz O

5 where:

A is selected from the group consisting of

s—_/ ) El ) i
hd N’\\\Rz, ’}‘ H/%\Rz
0 o)

R is H, halo, ~COOH, or -CH,COOH;

10 R'is phenyl optionally substituted with a first substituent selected from the group
consisting of halo, cyano, C;-Cy acyl, -COOH, —NHR3, C;-C; alkyl substituted with —
NHCH;, -N(SO5(C;-Cs alkyl)),, -COOH, -CONHS,, cyano, hydroxy, or tetrazol-5-yl, -
OCH,COOH, -SCH,COOH, -C(O)CH,CH,COOH, -SO,NH,, tetrazol-5-yl, and 1,2,4-
triazol-1-yl; optionally further substituted with a second substituent selected from the

15  group consisting of: halo, trifluoromethyl, cyano, nitro, C;-Cy alkoxy, hydroxy, C;-C,
alkyl, C,-C;4 alkylthio, -NHCH,CN, -OCH,CN, -NHSO,CH(CHs),, and —C(O)NHR*;
optionally further substituted with a third substituent selected from the group consisting of

halo and cyano; optionally further substituted with a fourth substituent selected from the

group consisting of halo;
20 R? is C,-Cy alkyl or dimethylamino;
R? is —80,(C;-C;3 alkyl), C1-Cy acyl, C,-Cy alkyl, or hydrogen;



3. A compound of Caim2 where R2 is isopropyl. 4. The conpound

2- Cyano-4' -[ 3- (propane- 2-sul fonyl am no) -t hi ophen-2-yl]- 10

bi phenyl -wocasdnicxsahi c aci d, or a pharnmaceutical |y acceptrablus:@alorozoher eof .
5. The compound 2- Et hoxy-4'-[ 3-(propaite- 2-sul f onyl am no) -t hi ophen-2-yl]-

bi phenyl - 4-carboxylic acid, or a pharmaceutically acceptable salt thereof.
15 6. A pharnmaceutical formulation conprising a conpound of any of clains
1-5in conbination with a pharnaceutically acceptable carrier, diluent or

exci pi ent. 7.RTisdytseenfC,aCoumosnE@I{CATY aly)Chdd fhardadufiedn he

manuf acture of a di canent for the treatnment of Al zheiner's disease. 20
8. The use of25°RiBMPound of any of clainms 1-5 for the manufacture of a

medi camegaft th@koft he treatment of Parkinson's disease. 9. The use of a
conpound of any of clains 1-5 for the nmanufacture of a 25 nedicanent for
the treatnent of mld cognitive inpairnment. 10. A conpound of Fornula | for

use as a phar eutical . . C ound of Formula Il: WD 2006/132811
PCT/ US2006/ Oﬁg&co%uﬂdpﬁé}m@% Wg‘%% Mbere: A is selected fromthe group
consisting of 5555 RNRNR50N0R5HZN'S.R2NRZS.2 H

[l

S 5.
%N?\Rz

H o

3. A compound of Claim 2 where R? is isopropyl.

4. The compound 2-Cyano-4'-[3-(propane-2-sulfonylamino)-thiophen-2-y1]-

10  biphenyl-4-carboxylic acid, or a pharmaceutically acceptable salt thereof.

5. The compound 2-Ethoxy-4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl]-

biphenyl-4-carboxylic acid, or a pharmaceutically acceptable salt thereof.

15 6. A pharmaceutical formulation comprising a compound of any of claims 1-5 in

combination with a pharmaceutically acceptable carrier, diluent or excipient.

7. The use of a compound of any of claims 1-5 for the manufacture of a
medicament for the treatment of Alzheimer’s disease.
20

8. The use of a compound of any of claims 1-5 for the manufacture of a

medicament for the treatment of Parkinson’s disease.

9. The use of a compound of any of claims 1-5 for the manufacture of a |

25 medicament for the treatment of mild cognitive impairment.
10. A compound of Formula I for use as a pharmaceutical.

11. A compound of Formula II:



HOHOH\OR RS RSOR S/ NN O S 2N-S. 2H\OR--+--HI Rand
HS , RR O Ris Cl-C4 allcyl or dinmethylamno; R5 is H halo, -COOR 8, or
- CH2COOR W0 2R@/1i3381H, cyano, Cl-C4 al koxy, hal o, hydr oxypctrristéodoeanet hyl ,
or methylthio; 10 R7 is -COOR9, -C(Od@GH2CH2000R9, - OCH2COOR9, - SCH2COOR9,
or Cl-C2 alkyl substituted with -COOR9; R8 and R9 are each independently
sel ected fromthe group consisting of hydrogen and Cl-C4 al kyl provided
that at | east one of R8 and R9 is other than hydrogen; or a base addition

salt thereof. A

where:

A is selected from the group consisting of

R%is C;-Cy alky! or dimethylamino;
R’ is H, halo, ~COOR?, or -CH,COOR®;
R%is H, cyano, C;-C, alkoxy, halo, hydroxy, trifluoromethyl, or methylthio;
10 R’ is ~COOR’, -C(0)CH,CH,COOR®, -OCH,COOR?, -SCH,COOR?, or C;-C,
alkyl substituted with —COOR9; |
R® and R? are each independently selected from the group consisting of hydrogen
and C;-C4 alkyl provided that at least one of R® and R? is other than hydrogen; or a base

addition salt thereof.



