. \AD 2006/ 132811 PCT/ US2006/ 020204 1 AMPA RECEPTOR POTENTI ATORS BACKGROUND
! OF TITLE INVENTION 5 Gutamate is the major excitatory neurotransmtter in
t he centrawonmswoslisystem Three gl utamate receptor iRFFERMENN205Ubt-ypes
have been identified based on their densitivity 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 nechani sns. Wen act i vaM@d RECHPRORBOT N TIAFORSAMPA receptor ion
channels allow sodiumions (Na) and calciumions (Ca2) to pass directly

t hrough the channel pore. ‘In addition, AMPA receptor ion channels can
facilitate the activati oBACKEMYUNDGRTHE BNUENIRON ating cel lul ar

depol ari zation that relieves magnesiumion (My2+)- dependent bl ock of NVDA
receptors. 15 Pﬂjl_ti%e_ MPA. rece[gt or subt ypes have been identified and
cloned® G uR, VTEES S 0§ PRET XG0 pRvretREsHiterIngieeeolp! 196 oupEYsieTand

Hei nemann ThAB Riutdieate reciRbl 108 Shannel kibtypeb-hh0Sbdeh 98 ifieFBGEs SHBERI t consi sts

of a sequence, of approximately 900 am no acids. Four subunits are thought
t o assenbP@stiyity i e selecdive arpiatoss (espnigndimmethyl Ebesppitate NVIRA Heaminect i onal

properti es 13firckissmiN-£Ranns] FW & Lkel gl mned 20 by its
subuni t con}gosoi ?I on. lon chanr{l3 C(%Jnl’lér e&n"?ts acﬁh’\rfkglgéigﬁ’g%' glutanmat e via AMPA
receptors are AMiNWstesetors nRidinte ¢eflalac mapaeesab ghiamaaby diret amtindired by

refragtor) gur j | ut amat,e i ngi which is referred to as
desenis'zléti ﬁlgﬁ%&%hmﬁqﬂg&%@g@ %Pmaﬁael? é%]t)‘g g@%&%ﬁ?"ﬂ?&?ﬁ 3‘?1%? 5 on channel
bi ndi ng shaliey siioh ionsgNh D end taldeadbis @t P pakodirdeity tudhhhotighneAVPA 25
receptors be.enhan b ompounds .t hat_.either prevent desensitization
or bs co rSﬁ Hbl%d(ﬁhoé’t A%f%‘é‘iﬁ’glg@gtﬁ%ﬂs Fat fégll.'“a&%g‘ifﬂ’égo’l ?fm%ance

gl ut amat erstptomibytsidatiigaRilulef dapsladiaiditit FaRea igeanm ikhQUETHAS positive
AMPA recegtord%fs%eéwpdulators or AMPA receptor potentiators. One
such conmp St hH1%HK° TSPEPYTS- pot enti at es AMPA receptor function, is
cycl ot ki azi de. Nﬁithﬂ@AWrd’c@ﬁ@%t&Eﬁesma@éfb@an?z@enlﬁiﬁ\é@hﬁ cible giir fredi at i ng

fast exci tgt ory.transm.ssion in e central nervous system nol ecul es

that enhaRc¥2alY aed iU ssticlosghbnaolimpan andficinepmenafreulee t ar get s.

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.
* Jon channel currents activated by glutamate via AMPA receptors are transient.
The time course of currents is modified by refractory states caused during ghitamate
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.



-2- Conpounds that allosterically potentiate AMPA receptors have been
shown to enhance synaptic activity in vitro and in vivo as disclosed, for
exanple, by I. Ito, et al., J. Physiol., 424, 533-543 (1990) and A
Copan, et al., Journal of Neurochem stry, 58, 1199- 1204 (1992). Such
conpounds have al so been shown to enhapce | earning and nenory in 5 rats,
nonkeys, and humans, and are reviewed by Gouliaev and Senning, Brain
Research Reviews, 19, 180-222 (1994). International Patent Application

Publ i cati on S 1 i.scl ose rtain
sul f onam de \é\? a??hlﬁ é%@a Puli eﬁ@g@@ge i 9, ‘%‘%)rA %)%%&%‘%S}%V?%?eﬂsgggfl%%
psychi at renbargndymaptic ad:togtycahzztt:h airid eh®,as disciosad fpd exan@@) by [Mey, &t siQuder s,

Al zh | at d t d d
ipai 1 morvsiobediy SN0 A gt tn g p N g T B St 1199-
Par ki nson2g4 @Q?S%chrc%i&%bﬁﬁ‘tﬁs ke gIsH%eér{‘ﬁié%% ShRhRs 1ea(1ﬁg cﬁ@e@B

anphet am nes, al cohol -i nduced states), depression, attent
di sor Her ratatmenkeysrnd dfinghs, an@/wrra‘at:wed b)yGﬂuhdeed Sepm;ag,h’ﬁmwsﬂesemg:m tive

deficits soci ychosi s, and drug-induced psychosis. P.L.
Ornstelnjggt g’lﬁtigo%/é% fb&ﬁi , 43, 4354 15 (2000) further disclose

bi aryl propy! suhtEenasmhd ?&teﬂhApﬁw’&ﬁ@n pabieatioP WEnRI33196 gulﬁfsh&f\/ﬁﬁgus'i gceptors.
In additigon, X  Li, et ., Neur ophar nacol ogy, 40, 1028 (2001) di scl ose

ant i depr é%%%ﬁ{sclpﬁ%ée%lpuSaﬁgnwd@éewapﬂewh@ e ussbil.far examenls fodrating

Schoepp, Q,an , o Abstracts,
26(1-2), éﬁj%c an eg%%%ég&% ? &er? %rn%)é%%wf%n tfe %&J&g I‘%alglrl]egn%lisl\lovenber
4-9, lQOO(d)seahesagee@mt@him[mhbgg ag@:indmeed%i%oﬂ&m’}:eﬁﬁmhp tarfiot epdkdigdsir t hat

enhancesg_ﬁg@tl al ar m@%ﬁ pesformance n rats, and reverses

both pha 8%85?8 PFY BTt ReFPe BTRIhe e wslrsed Stigs i cit i n

rats. AP Lo R Rl ﬂﬁfn%@t 'lc%‘h@[ ﬁldﬁée% Sk
neur ol og?éggl di sordersgﬁeé MVAIRsa Y OF THE | NVENT %?e&plfég?l&geﬁerr}%{ﬂ&g@ﬁgct t here

i s provi disgrdsamsuieisdadicithyperattivity: disodd@spsRchosis, cogrétie: defBitsassecisetiect ed
fromt he“gﬁxoﬁégchogﬁ,sénc{ drug- Juced psychosis. P.L. Omstein, 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 potentiators are needed to treat these neurological disorders.
SUMMARY OF THE INVENTION

In a first aspect, there is provided compounds of Formula I:
A

where:



R11 NR~RNR~O N2 . 2/ NS 2/ SHpRH1pR ~ -- H1pR ~-NNR2
HO RRRO/ OO S2NNNg2S2 7TTHIOR{ HORand H\OR Ris
H, halo, -COCH, or -CH2COOH, 5 Rl is phenyl optionally substituted with a
first substituent selected fromthe group consisting of halo, cyano,
Cl-C4 acyl, -COCH, -NHR3, Cl-C2 al kyl .qubstituted with --NHCH3,
-N(SQ2(Cl-C3 al kyl))2, -COOH, -CONH2, cyano, hydroxy, or tetrazol-5-yl,

- OCH2COOH, - SCH2COOH, - C( O CH2CH2COOH, - SO2NH2, tetrazol -5-yl, and
1,2,4-triazol - | r substituted with a second

substi t uent se 1s¥%lec38<ﬁ§r8%'1%g{%1 %0%1%%{0 c%#rjmstl ng of: hal o,
trifluoronethyl, cyano nitro, C-C4 al koxy, hydroxy, CI-C4 alkyl, d-C4

al kylthio, - NHCH? - OCH2CN, - NHSQ2CH(CH3) 2, and -C(O NHR4; optionally
further substit hth a_thRrd substi tuent | ecR fromthe group
consi sting of [fhallo afid cyano} optio yfurtiher sgbstN t ut dvmtha
fourth substi th Beci e Fg@%@ o%\t\%{zsti f 9; 15 R2 |s
Cl-C4 al kyl or -di-imetrhy . S02{-C1-K3pal kyl )-f- O%Racyl Cl -

al kyl, or hydrogen; R4 is hydrogen, Cl-C4 alkyl, or 802(

4 al kyI) or
a pharmaceutically accept abI eR'saIt thereof. 20 I a second aspect, there

is provided the End - E)S (prop o

sul f onyl am no) st h n-;-yl IN.bi g -car i ic dcid, or a

phar maceutical | y ,-aﬁ:ge Rabl e s lt {%ﬁe\re%)f and N3t hig-&-gspect, there is
provi ded the co Et hoxy- 4" 3cﬂpr opane-2- H p

sul f onyl am no) -t hi ophen- 2-yl ] - bi phenyl - 4-carboxylic acid, or a
phar maceut i caRliy H, B8loaeCepthlor eCEaCOOer eof .

5 R! is phenyl optionally substituted with a first substituent selected from the group
consisting of halo, cyano, C;-Cs acyl, -COOH, -NHRS, C1-C, alkyl substituted with
—NHCHj;, -N(SO,(C;-C; alkyl)),, -COOH, -CONH,, cyano, hydroxy, or tetrazol-5-yl,
-OCH,COOH, -SCH,COOH, -C(O)CH,CH,COOH, -SO,NHa, 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;-Cy4 alkoxy, hydroxy, C;-Cy4
alkyl, C;-Cy 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;

15 R? is C;-C; alkyl or dimethylamino;

R?is —S0,(C;-C; alkyl), C-Cq acyl, C;-Cy alkyl, or hydrogen;
R*is hydrogen, C{-C, alkyl, or —SO,(C;-C4 alkyl); or a pharmaceutically
acceptable

salt thereof.

20 In a second aspect, there is provided the compound 2-Cyano-4'-[3-(propane-2-
sulfonylamino}-thiophen-2-yl]-biphenyl-4-carboxylic acid, or a pharmaceutically
acceptable salt thereof.

In a third aspect, there is provided the compound 2-Ethoxy-4'-[3-(propane-2-
sutfonylamino)-thiophen-2-yl]-biphenyl-4-carboxylic acid, or a pharmaceutically

25  acceptable salt thereof.



-3a- In a fourth aspect, there is provided a pharmaceutical fornul ation
conprising a conpound as defined above in conbination with a
pharmaceutically acceptable carrier, diluent or excipient. In a fifth
aspect, there is provided the use of a conpound as defined above for the

5 manufacture of a nedi canent for thesreatnent of Al zheiner's disease. In
a sixth aspect, there is provided the use of a conpound as defined above
for the nanufacture of a medi canent for the treatnment of Parkinson's

di sease. In aps sc_peLﬁ " 1%%%(11%«3&% %Ig%{c ot eg}@magggoﬁgggﬁégul a l

for use as a p arnac |ca I'nan ere ovi ded

i nt er nedeathpsur@fasidefingd #boké in m&aﬂmmabhﬁmmmmmme cém%r,Rs Rr
11 where; Ais selected fromthe group consisting of 5 RS ~R5~ N S.z 1{
HrpRH|FblllﬁiiocFé<Clﬂn§ntRSR5|| NSO HSR f HSRZ and Q 11 /

) N S(' RZ O Ocﬁﬁ%{%%sﬁé& Herlts 7biadibd Bl b BB4 BYhAdnA%s dBndSabldve Rl

5 manufacture of a medicament for the treatment of Alzheimer’s disease.
In a sixth aspect, there is provided the use of a compound as defined above for the
manufaciure of a medicament for the treatment of Parkinson’s disease.
In a seventh aspect, there is provided a compound of Formula I for use as a
pharmaceutical.

10 In an eighth aspect, there is provided intermediates of Formula 1I:



R6 is H, cyano, C]-C4 al koxy, halo, hydroxy, trifluoronethyl, or
-methylthio; 10 R is -COOR9, -C(O CH2CH2000R9, - OCHZCOOR9, - SCHZCOOR9, or
G -C2 al kwo puhsbsiuted with -COOR9; Rs and 129 are eaRO¥/9sionseeitient |y
sel ected fromthe group consisting of 4hydrogen and Cl-C4 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 conpound of Fornula I
for use as a pharmaceutical. The present invention further provides a

met hod of potentiating glutamate receptor function in a patient, which -
conprises admnistering to said patiegt in need of such treatnent an

ef fective anount of a conpound of al or a pharnmaceutically
acceptabl e salt thereof. WO 2006/ 13} PCT/ US2006/ 020204 5 In addition,
the present invention further provites~a nethod of treating

schi zophrenia, cognitive deficits asspciated wth schizophrenia,

Al zheimer's di sease, denentia. of the Al zheinmer's type, mld cognitive

i mpai rment, Parkinson's di sease, or , sion in a patient, which
conprises admnistering to a patie need of such 5 treatnent an

[ L a | or a pharnmaceutical Iy
acceptabl e salt thereof. According to another aspect, the present
invention provides the use of a conpougd of Formula |, or a
pharmaceutically acceptabl e salt thereof, for the manufacture of a

medi camentWiEEs treating schizophrenia, cognitive deficits associated W th
schi zophreni a, ALQ sALzbeHERthSer ps&,ﬁ@eungc@nenti a of the Al zheimer's type,
mld cognitive inpairnent, ar Ki nson' s di sease, or depression. In
additi &n, the present invention provides the use of a conpound of Fornul a
I, or a pharnaceutﬁcally acceﬁgable salt thereof, for treating

schi zophreni a, itige d assochat ed tHR |zop renia,

Al zhei ner's di s| as ddmentji a jof ﬂhe hel merll s ty N15 | d cognitive

i mpai rment, Par -G sedsey rprdep hQriRThe ~Nfrantson furt her
provi des pharnac ut i ¢blO conposi tH ans’ conpri siing, .a npﬂu of Formula I,
or a pharmaceutically acceptabl salt thereof, ang a pharmaceutically

accept able carrier, di buent or | exci pl nt.
. \

S_/.

]

e
\. 2
{‘J R and

R? is C;-Cy alkyl or dimethylamino; .

R’ is H, halo, -COOR®, or ~CH.COOR?;

Réis H, cyano, C;-C4 alkoxy, halo, hydroxy, trifluoromethyl, or methylthio;

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

R® and R® are each independently selected from the group consisting of hydrogen
and Cy-C;4 alkyl provided that at Jeast 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 Formula I or a

pharmaceutically acceptable salt thereof.



Additionally, the use of conmpounds of Formula | in conjunction with 20
anti psychotics, antidepressants, and drugs-useful in treating cognitive

di sorder awe zosspnigenpl ated within the scope of the prePEmUSRA¥/6I9I50N. WO
2005/ 040110 teaches the use of conpoéinds that potentiate glutamate
receptor function in conjunction with antipsychotics, antidepressants and
drugs useful in treating cognitive disorder. 25 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON As used herein the term "potentiating glutamate receptor
function" ref ehsaddtiicanye preaait éasatiba faahansovidssassctodd ¢fluishigpat e receptors,
for exanple AVPA receptors, .to | ut amat.e or agn agoni st, and incl udes but
o ot 1T AR eBE B s aled Vs BReR e Lo g e SRR vat § on of
AVPA r ecepb@émialed g AleRIRELs ty36), miildN d3Ritva inpdidnt, FeaBslohis@nsaspyr be '
treated or prevented by canpounds.  of _Fornula | and their, pharmaceutically
accept abl ISR 1B A PERGR VITHE FompssesadnHRiSSBRE 103 Retieptdn Pesd b esh132811

PCTT USZ2006104R404 erfecide zﬂﬁdﬁ%@&feﬁt&xﬂp%ﬁﬁcp&ﬁonwﬁqtok 953har§ld€éi‘nti€ I'tions ,

i ncl ude those associated with glutamate hypofunction, such as psychiatric
and neur olaesgpieble sali §6regbrs, for exanple cognitive disorders and

neur o- degener atyi I h 16| ' i;sease. tia .of the
Al zhei nmer's ty%gfyq?g%g?f%q%g{ezé@%@ﬁbﬁ?f@%@ﬁg\’ggﬁn 8%3%5 tﬁ%%roggggn%g?lﬁﬁent ;
cogni t i ve obFalefulcl, bsa pheembaevacliysngepiablarsal theyaed fonthe andufattherof eent r al

nervous syst.em di sorder.s wi.th . chil dhood et, cogni.ti.ye deficits post

ol ot 1 ocofrit ey TP ERRe Mribputin SanLsr LSt suheH R S UERR K nesi a,
Hunt i ngt oizheiaTsaliseasty OQha@itiaf iy akisimer: s 5pa stilddogiitive RagaidnRann’ S

di sease; R)g%g{é;sa,l of dru%éi nduced states (such as cocai ne, anphetam nes,
al cohol - i RATBEER § A5EEE)or d9R5P%sj on: attention deficit disorder; attention
deficit 10 hypef adition thy petiséhel@nhtionsyGlaasths uslidh @mpsedi EFRRHANT, ¢
cognitive deficits associated with sychosi s such as schi zophreni a,

dr ug- i nducdbaFaseisaiixaccentabix ealt thergols B raptmppehinorRbusiam cogntivesislicilis of
Formul a | aps¥iaftl $QthRenibSHiratia, (AEhel IR QH éakk, BBARI RS of BRLARARLSS 5, M and
long term) a(td |learning ability. The present invention providés the use
of coipoumdl copnitigyjmppiznent, Parkinspe’s diseeenmflepisssi@ach of these conditi ons.
15 It is under gl e art 1| ogni tion

i ncl udes vari Oﬁé@&gﬁ@?@&%ﬁ%%@%@?ﬁg k%lﬁ%ﬁaéggﬁgrﬁgﬁ){n}fq%{'%%nemr y, long
t er m nmenorympewndiol Fgrmute kor ¢ phaxecentically dcoeptdblosalt tharebfadndent i on. As used

herein t h%hér%farc%d'ﬁ%&i%’”z!cEépYﬁoledéﬁﬁérf'.%Euem, 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 2005/0401 10 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

mcreased responsiveness of glutamate receptors, for exampie AMPA receptors, to
glutamate or an agonist, and includes but is not limited to inhibition of rapid
desensitization or deactivation of AMPA receptors to g]u-tamaté.

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



is neant to enconpass any di sorder characterized by a deficit in one or
.nmore of the <cognitive domains, including but not limted to short term
menory, | owe Zoerizestenory, 20 wor ki ng nmenory, executi ve PCHASRWEHH202ENd
attention. It is further understood that the term "cognitive disorder”

i ncludes, but is not limted to the follow ng specific disorders: age-

rel ated cognitive decline, mld cogni tive inpairnent, Al zheiner's disease,
denmentia, denentia of the Al zheinmer's type, Parkinson's denentia, Lewy
Body denenf glatamaw&&p@ﬂﬁ.&;chﬁxdm cpﬁdmmmhwhgiedm misociated ndthipbitahstieluced

persistin nmentia, .al coh .cognitiv ai rment_, Al DS-i nduced
oment! o yee, St PR e A Rt oL TRl ROREtYS, car l o
bypass SUHBSfdﬁrs&ﬂﬂinﬁfr@-fi&gelﬂgﬁauﬁé ﬂl@&ﬁm’s e@hab hadheingh @itk e; desRhiadf thor d -
trauma, head trauma, perinatal oxi a, cardiac arrest, and hypoglycem c

neuronal ddrRsieer’ s\m?c%ﬁeéﬁiaﬁfélrﬁémep iS; EGHRQUCPMERETY IHWABRETtACOBRIGNRI t | ve

deficids AsRecldal R%huiih oy |s9:§cfr&ﬁ@hrfa St @&rdal ARGV RIQFdSn ARSI LI ve
deficits. associated with nmultiple 30 sclerosis. MId Cognitive inpairnent

has been @eildhaedionsst, sogedivertiefigits psbrlectmeadnvplsys chesipy. mevasmant diserdersci at ed

\émoggl ?Iég%&%&ﬁ ﬂ%%@%ﬁg'ﬁ%ﬂ‘ %nggg%ééﬁyé’ﬁg@?seg}su er’ltg% exﬁ?gl :/\Png m‘I d

cognitive Pan‘lqmom ntisdasd; oevabahel dreg-istuckdrstdsi(such evercaine neenphelebiines,s, et al .

Ar ch. Neur 0 2001): Pete et, a Neurol ., 56,
205 308 ( TReuyRrR R o et RET B treoh it At st eal
Manual.g of hﬁo&micﬂmrtlﬂxs&ﬁ&ep@ch&)n(@%d é(fhlzéﬂkﬁaﬁa cégﬁﬁﬁw:cwmci?ssassml M\gﬁh f
‘Associ ation, . Washi hgtopn, D. C., oyi des a i.aghostic too i dentifying
oy o | R P Bis M hib T HE A e POt b et st ael drehigetipn.

recogni ze dohfpbuﬁdﬂ%f Porddua Binh @ h1eabé VRN @ ﬁieaingrxﬁmor?(lﬁﬂl Sk eSm Mad
cIaSS|f|cat|on systens for _ disorders descrlbe herein, |ncluding those as

descri bed 197§ ey av%étfﬂmqb&ﬁw Thespigtent invention proyides theaue phypmpruRYs®bases and

Rel at ed Heghhlla Pro? Ble@RBemdn€ Bf dhch OF ingdctdnditiGls. 10 10) (1992, World Health
Organi zation, Ceneva) and that term nol ogy and cl assification syst ens
evol vBSwi t h meliigundesstaodbyione of prdigreskal in threarihalcemmitipn inshdeovetipc | udes
the phar maggpl:i& ACLEERL 3o &Sk SerQf _ 1&%?._ _ : by Fornul a
F. A corrpou&ﬁ e 'l'h%’sg, ?ﬁl\%@%?}f}yon e§g‘!l}l pegglsnéss ( ﬁilm er?gley acidi c group,
and accor qungiry em:atwe funttioraagd gfentiom u&m@ﬁd béreiprtigrateing “engditive disordejani ¢
e e P PRGBSl G2k AGSGREARS %8hdit UM o R of the

cognitive domams, including but not limited to shert 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, Packinson’s dementia, Lewy Body dementia,
substance-induced persisting dementia, alcohol-induced persisting detnentia, alcohol-

25  induced cognitive impairment, AIDS-induced dementia, learmning disorders, cognitive
deficits subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia,
spinal cord trauma, head trauma, perinatal hypoﬁia, 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



acceptable salt" as used herein, refers to salts of the conpounds of
Formula | which are substantially non-toxic to |iving organisns. Typi'cal
phar maceut woadob¢yismmicept abl e salts include those salts PETA52006620RA#
reaction of the conpounds of the presént invention with a
pharmaceutically acceptabl e organic or inorganic base. Such salts are
known as base 20 addition salts. Such salts include the pharnmaceutically
acceptable salts listed in Journal of Pharnaceutical Science, 66,2-19
(1977), wpicghesaorokpationts exhibiting Sk lcbgdti e iipsiamnent th/AlheSididesieaizny| am ne,

hem pi perazine, and tert-butylam ne |${s are ferred. The

tert - but y PSR @P@é’%% %ﬁ&ﬁ‘ﬁg{ é&%@h‘l@ég@i}% eleREnEdAbadiEls of the
present i NGREI S8) 308968 Qoegypr nore chiral centers 25 and may exist in a’
vari ety of stereoisoneric configurations. As a consequence of these

chiral cent er sThe feartk efiperupidhe Blagnpdicgrd SefisticahVienial ehMelelPiserdersacemat es,
m Xt ures %Sgﬁgﬁgiéﬁ%éﬁ&H@;?&g{n@@h&’éo@éﬁ&n,%ﬁ%?&ﬁ?ﬁﬁ?2.) Aovided as

di ast er eomer m Xtures o ast er eoners. stich " racenat es,

enant i onediagnestid tapl fos tdenelymermsargrad the disvirders drscriied hereino fThelskillpd extisart

i nvention, . LL re0i s r I rs.. C nds of 30
For mil a1 "R Ep R Ao e BN BRI R ORPEL Bn e ATRRATTY 21 g
wel | knowsystenesciondigurdss dexdriprddeess, éncluding thogesis idb@sibedlinghd senhtiopald .

Jacques, al.. ~Enantioners WO 2006/ 132811 PCTI US2006/ 020204

Racenat es SAGEhEET HAIOH G D S A A S AT, onth 35:0n UG . 1

El i el 18nd 16) (1992, WéRTHean B RESRLNGH] GdreyH fanOtgeRinsin SIOBP Misssification
(Wley-Interscience 1994), and European Patent Application No.

EP- A- 8384 A8CROPE Rt mshed] scomntifig9goeraskanpl es of  resol utions include
recrystal | i zat oo @ahnl 4428 1Riuded iHedhathicaMR LB ARMbIe 21sef theed herein,
the terns "Hal 0", "Halide" or "Hal" refers to a chlorine, bromne, iodine
or fluori aempeuwnds defined by Formida ki A eompapidiof &ds imuension canpossesedl herein t he
term" C Che | i ehE : ) - b
sat ur at edggffl?% % ?cé&gﬁggﬁ’ alg? a%cgi&{;%&?%&tﬁ%r 'on%g'tﬁ %r?gma}%gé/a?lncgﬂgdes} but is
not |1 t énbravic basestto firm aphayhacepicply becepigblp sdpyThe tm (pharmiasesisalyy , and

t-butyl. i Egc%g{aEl;t/:E})h"%%;l% 1%’ 5 lrei:é:rsﬁg Fﬂg%#%%%mg){lr@i Bl; Ft&%r%?gaelfdylglgﬁ iir%n the

1]

term"Cl use erel erm ers to a
strai ght eubstantiaighed-tetik yd liahgbrranib@y.i Tigpidal pinmroneuticllyacreptblelzels at ons

attached to xygen atom,, Typi cal -C4 al koxy. groups. include pmethoxy,
et hoxy, pPERERYICHF SR PEBARY bv e o PerRmBupaaS o pretent mveniion wifha
pharmaceutically acceptable organic or inorganic base. Such salts are known as base .
20  addition salts. Such salis include the pharmaceutically acceptable salts listed in Journal of
Pharmaceutical Science, 66, 2-19 (1977), which are knewn to the skilled artisan.

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

25  and may exist in a variety of sterecisomenc 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 epantiomers of compounds of
30  Formulal can be prepared by one of ordinary skill in the art utilizing well known

w

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




and the like. The term"Cl-C4 al koxy" includes within its definition the
-term 15 "Cl.-C3 al koxy". As used herein the term"Cl-C4 acyl" refers to a
strai ght owdrmerchagd al kyl chain having fromone to tHRE&RCHYR04HAL ons
attached to a carbonyl group. Exanpled¢ include, but are not limted to
acetyl, propionyl, butyryl, 2-nethylpropionyl- and the |like. The term
"Cl-C4 acyl"” includes within its defi nition the term"Cl-C3 acyl". 20 As
used herein the term"Cl-C4 al kylthio" refers to a straight or branched

al kyl chdlanerhavs agd Resmintions!, Icchnf%ﬂlﬂry zmdrsboﬂlmdﬁﬁl ahd Edh&tetamd®Hsul fur
atom Typigy -C4 a ( I,u | thio Ith|o

propyl thio S LI ?&Jﬂ}ﬁl{%ﬂt THige 5?1%9645 4 ike. The
term"Cl - @a ?ehlypﬁtbzht%pphﬂ&idﬂd&ﬁ EwAisBsMSt puttielddm gril 09, 1908 Exahples & - C3

al kyt hi o". An further enbodi nent of the present invention is conpounds
of For mul deS0laieas melude resrysisilizationfeshninyes Aechipbeperpdee®dyi ng of 1 5 R N Rs

RS O,05RS O  SHSEFndreifnORimET@is", "BfttieHoD Hi" Lo 2QARAAS Addrhine,
PCT/ U82006/ 020204 "9 Certain cl asses of corrpounds of Formula | are

pr ef er r ed ipdippoifbicsing pwre velessmikerwisp Epssifieddersin- agr aphs descrjbe such
preferred cl as%ﬁ%}ée@ﬁerﬁ]ﬁ‘tﬁesteém it QZ%W]Orefés H))a %&l% &Wrﬁ eny o‘fl)) zlg% t' S

phenyl substitut single su I tuent tituted
with a Si rsgiueatslﬂirphatmmam of ehetofour darbomatdyes @ﬂ@uthdes;(bnms 01 lmgltcﬂ tocyano,

tetrazol - 5’8%42@ k. gé ' a&l@ & 1@z 5y|
- SO2NH2, C%%Pm%d %g@@z t] g‘ﬁ)ﬂ%ﬁm t|bs ph eny‘cfrm @ st ituted in
t he 4-1posiihdladeswithin s eamﬂtdntthmﬁn $€|-Ectlagl”.

As used herein the term “C;-C,4 alkoxy” refers to a straight or branched alkyl chain

having from one to four carbon atoms attached to an oxyger-ll atom. Typical
C1-C4 alkoxy groups include methoxy, ethoxy, propoxy, i50prop0xy, butoxy, tert-butoxy
and the like. The term "C;-Cy alkoxy" includes within its definition the term
15  "C-Cs alkoxy".
As used herein the term “C;-C4 acyl” refers to a straight or branched alkyl chain
h'c}vi'ng fr-pm one to thiee carbon atorns attached to a carbonyl group. Examples include,
' but are not limited to acetyl, propionyl, butyryl, 2-methylpropionyl and the like. The term
"C1-C4 acyl” includes within its definition the term "Cy-C3 acyl“; ’
20 As used herein the term “C;-C4 alkylthio™ refers to a straight or branched alkyl
chain having from one to four carbon atoms attached to an sulfur atom. Typical
C1-C; alkylthio groups include methylthio, ethylthio, propylthio, isopropylthio, butylthio,
tert-butylthio and the like. The term "C;-C4 atkylthio” includes within its definition the
term "Cy-Cs alkythio™.
25 An further embodiment of the present invention is compounds of Formula I where

A 1s selected from the group consisting of:

R° 0 ﬂ
g Nl ) g S ~R?
. g WR NN %Re - NS, and




fromthe group consisting of tetrazol-5-yl, -OCH2COOH, -SCH20X0H, and
Cl-C2 al kyl substituted with -COOH, in the -3-position with a substituént
sel ect ed f mamosbres2grioup consi sting of - SONH2 and Cl- C2 FAITRYH0064136x | t ut ed
with tetrazol-5-yl, or in the 2-positifon with cyano; 15 f) R is phenyl
substituted with two substituents; g) R is phenyl substituted with a
first substituent selected fromthe group consisting of C-C4 al koxy,
hydr oxy, hal o, cyano, -COON, and -NHSQ2CH(CH3)2, and with a second

substi tuent selCedtipaladsseswi tdrepapndugf Foconlsil steipneferndd AMPaqotdantintttsudhenet hyl |
-COON, -CLONHR3, tetrazpol-5-yl 20 - 2CO0H, and Cl1-C2 al kyl substituted
with - Cmﬁf%%‘ymﬁkaria a%%e%@ﬁn%gﬁﬁdﬁqr%ﬁ?%?sﬁest he 2-position with a
substituent selagctedikrom- 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. - —8( @ NHR3, or C1-C2 al kyl
substituted with -COOH, in the 25 5- £imn with am no, -COON, or
-OCH2000H, or in the 6-position vvith—---CCﬂ]\léHi) R is

2- cyano- 3-f | uor o- 4- hydr oxy-5-fl uorophenyl; ~j): Rl is

2- cyang- 4- car b%yph%txh' r[g%g,R' i s 2-ethoxy-4-carboxyphenyl; WO 2006/ 132811
PCTI US20061020204 - X‘} ’is C1-C4 alkyl; m R2 is isopropyl; n) The
conmpound of Forjrul aRf is gheaylfsnestitaed whth 2 eipgitlebstimemound of Formula | is a

sal )5 D), T ORI i AU iy oIS ORRSRY ©
heni pi perazi ne sal t consgting becyeaspatiael-Hi1, E¢Oulkal dubstButed @itHi-€OOH an ne
Pref erred enbod nenfEeeR- S He SsoEhe BRI G EdRd A Anat | ons of
paragnaphs a) ¢ 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-3-yl, or in the .Ziposition with cyano;
15 f) R! is phenyl substituted with two substituents;
g2 R’ is phenyl substituted with a first substituent selected from the group
consisting of Cy-C, alkoxy, hydroxy, halo, cyano, -COOH, and
~NHSO>;CH(CHa)z, and with a second substituent selected from the group
consisting of amino, trifluoromethyl, ~-COOH, -C(O)NI—]RB, 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 Cy-C4 alkoxy, hydroxy, halo, cyano, -COOH, and
—NHSO,CH(CHs),, and further substituted in the 4-position with tetrazol-
5-y1, -COOH, -C(O)NHR?, or C,-C, alkyl substituted with —COOH, in the
25 5-position with zﬁnino, -COOH, or ~OCHzCOOH, or in the 6-position with
-COOH;
i) R' is 2-cyano-3-fluoro4-hydroxy-5-flucrophenyl;
i3, R’ is 2-cyano-4-carboxyphenyl:
k) R' is 2-ethoxy-4-carboxyphenyl;



t). Especially preferred conpounds of Formula I
k" ~V\:Rz O- Ris hydrogen; R is as described in paragraph h); and R2 is
Cl - C4 al kylo Jobesizssial so preferred that Ais z H ,\R PSTRSM6MIMogen;

is as described in paragraph h); and 2 is isopropyl. It is particularly
preferred that Ais SHS" Rz O R is hydrogen; R is phenyl substituted
in the 2-position with Cl-C4 alkoxy or cyano and 20 in the 4-position wth
-COON, and R2 is |sozoropyl It is nost preferred that Ais RIl S NSRz

Mk 0O WO 2006/ 13281R 1961’1(141&320&6/ 020204 11 R is hydrogen; R is
2- cyano- 4-car b%yphﬁng so8fo gl- et hoxy- 4- car boxyphenyl; and R2 is isopropyl.

Al t hough al |

the in

are those where Ais

edi'at es of Formula Il are useful for prepari ng

RI

conmpounds of the pr’ﬂ&mmtngon@oﬁjﬁ?muladwaﬁa:ﬂcm,ass_es are preferred: 5 u) A
s RS S Y H So‘) © %ﬁec%ﬂoﬁr%éf%or%lllﬁ%lﬁagvt; R2 i's isopropyl;

5

10

15

20

p)  The compound of Formula I is a hydrate;
q) The compound of Formula I is an anhydrate;
1) The compound of Formula I is the hemipiperazine salt;
. 8) The compound of Formula 1is the diethylamine salt;
;. 1) o The compound of Fermula 1is the tert-butylamine salt.
Preferred embodiments of the invention include all combinati-éns of paragraphs a)
—t). Espectally preferred compounds of Formula 1 are those where A is
R
4./ Is:

T Ho

HZ
R is hydrogen; R’ is as described in paragraph h); and R? is C;-C, alkyl. It is also
preferred that A is

2 0O
"

SN
N"WR
O

5/,a

[
L4
T
'

R is hydrogen; R' is as described in parag:raph h); and R? is isopropyl. Itis parhcﬂarly
preferred that A is

R O
S/ g
By VN - 5

H o

R is hydrogen; R is phenyl substituted in the 2-position with C;-Cj alkoxy or cyano and
in the 4-posjtion with ~COOH; and R%is isopropyl. It is most preferred that A is

— R 0
& N'?
H

o

\nz
O

T

3
r
!



Xx) R5 is hydrogen; 10 y) R6 is in the 2-position of -the phenyl ring to
which it is attached; z) R6 is in the 2-position of the phenyl ring to
which it igobicehyyd and is selected fromthe group c@®GIUSRI0HG20ST

hydr ogen, cyano, and Cl-C4 al koxy; aadt RO is Cl-C4 al kyl. Especially
preferred conpounds of Formula Il are those where Ais 5 NJRZ 150 R5
is hydrogen; R2 is Cl1-C4 alkyl; R6 is in the 2-position of the phenyl to
which it is attached and is selected fromthe group consisting of cyano
and Cl - CARak kpdsyggenRR! is 2-dyand-Bearbdx pphsitl oo P-ehbxy-heapbeyphbnylj 4@ R*es whi ch it
is attached and is -COOR9, and RO is CI-C4 alkyl. It is also preferred
that A is™P¥PE. Y\ R H 20 O: R5 is hydrogen: R2 is isopropyl: R6 is
in the 2-posi t ARRouh afilsREBMhediesiToM 1k Tiafe usBil AsRshaang i s sel ected’
fromthe group consisting of cyano and C(-C4 al koxy; R7 is in the

4- posi t i oRCBPOUNEEOIfAR FRpFENf Inygntay. Gitaltelaspesiae pefeedied and is - COOR9, and
RO is £-CA4 alfgyl. gl is nmost preferred that Ais WO 2006/132811 :
PCTI US20061 020204 12 R50 SHHS Rz O R5 is hydrogen; R2 is isopropyl; R6

is in the 2-position of the phenyl oRerﬁDch it is attached and is
cy%no, met hoxy, and ethoxy; R7 is in
i

selected fromthe group consistin
the 4-position of-the phenyl ring fp. it is attached and is - COOR9,
and RO is nethyl 5 or ethyl. The c rrpb‘umjs; of Formula | can be prepared
by one of ordinary skifl in the art

v R*is C;-Cy alkyl;

w) R? is isopropyl;

x)  R’ishydrogen;

10 . y) R® is in the 2-position of the phenyl ting to which it is attached;
Z) R® is in the 2-position of the pheny! ring to which it is attached and is
selected from the group consisting of hydrogen, cyano, and C;-Ca alkoxy;
aa)  R%is Cy-Cy alkyl.
Esﬁeciaﬂy preferred compounds of Formula II are those where A is

_ R0
S._2 ls',
{.. NWR®
H o .

R® is hydrogen; R? is C;-C; alkyl; R® is in the 2-position of the phenyl to which it is

15

attached and is selected from the group consisting of cyano and C;-C, alkoxy; R’ isin the
4-position of the phenyl ning to which it is attached and is —COORS’, and R? is C1-Cy allcyl.
Tt is also preferred that A is

20
R? is hydrogen; R? is isopropy}; 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



follow ng art recogni zed techni ques and procedures. Mre specifically,

. conpounds of Fornula | can be prepared as set forth in the schenes,

met hods, apdh S¥xapies set forth below The reagents ardTAIS2006/020004
materials are readily available to one of ordinary skill in 10 the art.

Al'l substituents, unless otherw se specified, are as previously defined.
The conpounds of Fornmula | where A and Rl are as previously defined nay be
prepared as illustrated in the followi ng schene where (i) is a suitable
aryl boronic acid, aryl trinmethylstapfyh, or aryl boronoic ester, and X,
is bronmo, iodo, chloro, or triflyor. rretllhane sul foxy. 15 Scheme I A X A |
Il R(ii) YR 101 The conpound 7S Hire (ii) is coupled to a

sui t abl e phenyl boronic acid, suit 'bI ﬁ ghenyl boronic ester, or suitable |,
phenyl trimethyl stannane (i), under Suzukd-Type 20 or Stifle -Type

coupl i ng r}éachjrdwgeaonaistimp@ywﬁhs Mn%pbmmrkﬁﬂﬁﬁp}mﬁﬂit@a’hichﬁﬁhl | in the

art. to rov ‘the co of Fornul.a. | See Z Jou
O anoner BAhes s IS se G OIS 38, up T H e S Sy, HAOR P EBTRR &iB ki
Chemi cal BRU-pARionYB thedsherlyl ridg 83whitA 853 attRheanaiPLEOORY, ag@ REisthethyl

cross-coupl i ngi techni ques and for nethods for preparing sui tabbe starti ng-'
mat eri al so’éﬁhyreagent s. WD 20061132811 PCT/ US2006/ 020204 13 More

specifically, ihe.g G su.taE’P ta'i\z'&ﬁbbrﬁcﬁdré&byo%e%,@ ﬂaadsmfnh? geut 1.0 to

1.5 equival ents * e phenyl” boroni'c aci d or “ester in a
sui tabl e Silpaigarssbogmzeddechniguendndppicedires e spicifwallyenmpow@e afipl es of

sui tabl e i ,
DVE, - benzoRaAl fod Qe 86 105 i s OO Ghotholl ARG ROHIGIBNER )
of sui t abbdowolThe Magmtx tnd satinnokigdals E‘d&é@l@dymrﬁblétmm ordingtytskidl ihi ke. A
suita Y, such as etr Kis(tr hi | l,adi um
di chl bobﬁée(a%i’ ‘%L%l}l?yﬁltﬁf%%ﬁﬂfeﬁeﬁ’ ?{gll aawgth&jn rlsglf’ E&//é%a or [1,1-
bi s(di phenyl phtb*septm@duedsf afdnajlad wdisteqk and)ﬁ1 ﬂtrads pravibisly d&ﬁmalrﬂagdbe um bl ack
and a sul E)%%lared 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 A
i R (i) -'
Y R

0 I
The compound of structure (3i) is coupled to a suitable phenyl boronic acid,
suitable 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.



base, for exanpl e sodium carbonate, are added to the reaction m xture with
stirring. 10 Alternatively, the skilled artisan appreciates that conpounds
of For mul awfd dpedi¥sial so be prepared by coupling a sui trtries2ewpbozbal i de
with a suitable aryl boronic acid, sistable aryl boronic ester, or
suitable aryl trinethylstannyl conmpound under Suzuki-Type or Stille -Type
coupling reaction conditions well known to one of ordinary skill in the
art to provide the conmpound of Forrmula (1). 15 The requisite boronic

aci ds and est effor& gRchiRally, BRa ﬁ%o@ﬁi delstridsthieati pd cbrﬂbﬁn@@wﬁfx@ﬁétﬁ‘i“ﬂﬂg 13chene
where A is as previously defi ne and Hal is bromo or iodo. Schenme Il A A
A A OH Opquiyalgnts of the swte&;e phenbborppis)acid ar estpr @on kghitgbly orspniaglyenber at el y
substit ut qdy RRENRIxik ot dotbchid. BRELE: W shitarfle by zui+ i OREF ML URD  as
triflic anhydride or enytrl uor onet hanes onimde, I'nt resence
of base, ﬁunethwaﬁxph@mwémmeumtb&ydmﬂeﬁmm mhiaaob(BtGthaadﬁmlhkent such
as rmet hyl V0 200 6/ 132 0204 .14..

t et rahgdr? Hqub}e S?}H%mtml 3t'e %?51[%3 e rggﬁ%?tﬁb dtjﬁ Pk is

di ssol ved smmbaae @uﬂysa,tsh& asstefrakesiripbanyphasphiregiaiaditmi | e or d| rret hyI sul f oxi de

:ggt ;tegct %gthiﬂn %}ﬂ‘ggl glgo%?ﬁlg%_)rpaﬂg 1se (J])S'l&ﬁa’c%rs)zéle etﬂnfl am.-ne or potassium

bi s(di Sphwcklpmﬂ@hb Yo feabE@e Paicklgiocial adional) o PhNktiinh blagloaid Lnitaed a

borane such as 5 bis pr nacol at o) borane to formthe requisite boronic ester

(ia). Altépialaresagple sedvp cpppity, areqdded 1odhemagionanizess Wik 8EEP&t e i n
di met Ryl formmA%nﬁavclp%@m QU fthah b BESRES ARk oRfpousiR B Fehu Tl )('an) ronic

acid ester may al so be’-prepared @{n reactl ng henyl hal | de
appropri ataboéemwdé?m@ﬂurd@ga@éﬁ ftrvluhabd@wnbmmab;a @ﬂlﬁﬂ@)ﬂi@@l@nd a base

ATy SBATOR S Bl AR AR AN A el SRl o

and a bor mﬁhgmeTWPa$0uﬂﬂII@(rmChaE obnditonbuel kecwn ® aedé drdiffinesisikin the drt
artisian gg O@q{e%eﬁﬁ Ogndg)plgo %Egbt ant borate ester can be hydrol yzed
BRRewn 1A Th i i

under con i ons we in art, with an acid such as
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 11
A Al A '
OH. (i) ot (N) j&i@ (ia}) HO™ OH (ib)
A /
20 Hal v)

An appropriately substituted phenol (iii) is reacted with a triflating 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



hydrochl oride acid or in a suitable solvent such as acetone and in the

. presence of an oxidizing agent such as sodi um peri odate and an anmmoni um
acet at e solghidnsts®s provide. 15 the boronic acid (ib) PCTuS200€0R02i t e
phenyl halides (v) may be prepared asi4dshown in Schene 111, wherein Ais
as previously defined. Schenme Il A A i 20 NH2 (vp) (v) The aniline (vi)
is reacted with a suitable oxidizing reagent, such as isoanyl nitrite 1in
a suitable solvent, such as acetonitrile, in the presence of a source of
hal i de, swabhysofuh togeetichdaiae (VD Preowsulimgeoiipe isntisolved froa swithide (v) . 25
Certain conpounds of Fomula I. may be.serve.as internediates.to further
conpounds® enfzﬁlrcﬁﬁf glceforq}pif ?@&E?‘%ﬂﬁ‘gf(’é 2pd Frep el Hlhe greseise 0F &P or mat i ons

fam [iar &Rhal BRIk b8sbtdsBiuiRetdfe! catz=PResleBROCKI-R , " Conpr ehensi ve
Organic Transformations,™ VCH Publishin Inc., New York, 1989. For

exanpl e. Bis(disehenyiRgpenlino)-derresgraldighlpropa g iopgtip ooepl s 2Eie toeme 955096/ 020204
15 spid abi)ﬁ(pﬁﬂké]?ﬂaﬁora‘h@ 't@fdng%é fég&i('éj‘:?e REGRE B (&E REANIRE, PECRApAUS base,
ylam ne, tinder con I

such as..trret , n _ itions we nown In t'he art "to provide
t he cor r espsizhelbasg potassidm acotdtel in difgihyHenmroride may b ongoyedif pagessaryor ar e
readily c t e Y, t,] SALETO- [0} ound
wih & subPHE ot hag Stinds SRR e ertcdy Bk lfle SO BhA T CHR T,
sol vent, hmwappeopaiaizl selvenitshelned acelonitald dr tinethylsuHphidx yid chasswhas of For nul a

Il are conyerted to carboxylic.aci f. Ferjmula | ..under conditions well
known to ﬁﬁé‘iﬁ?ﬂ’?%‘ O%ag?'fl ?’s%ﬁtfl %f‘%?ddgia%ﬁf“gﬁ%&%ffﬁsa[tlﬁnb an ester of Fornula
Il i@ suis{daphenyihbsdinio) derr@ehas] dichlorapalidditng(I3 vabplas andirboramishemnal |
et hanol, and.the |ike with er. an sl ight excess of sujtaple base,
such s | P apO-ca0e aie aclet T et atioud Sope S6R uf e gditlaef Befena ¢ he
10 like. i@ ctebethidlyzedanBercohiiGioRChdll 6RRmtiR e WY @FiHeethtae the
primary am de under well known conditions. For exanple, the carboxylic
aci d conpbyferhiridearichor ip 4 syiigblgisslyentypach asiaretanesandiin Blegreserarf &n sol vent
such as rre;;imi}@m%ag@ha{ 4536 di3n pEHEaA0shd dnSAfshith aBet 8% dbidtion 6 BhRidede
optionally fol Ffowed by addition of a catalytic amount of DMF"wth
stirrl;g. theferonic acid (ib).

Thé requisite phenyl halides (v) may be prepared as shown in Scheme I, wherein

A is as previously defined.

Scheme U1

A:
P AV

The aniline (vi} js reacted with a suitable oxidizing reagent, such as isoamyl nitrite

(vi)
20 NH,

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 Orgapic Transformations,” VCH

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



reaction mxture is stirred and concentrated then dissolved in a suitable
organi ¢ solvent, 15 such as nethylene chloride or THE, and treated with a
sl i ght excgeSoffizaA: anmoni a hydroxi de or anmmoni a/ met h@gwuiusgnoe026204

amoni at di oxane solution with stirrimg. Primary am de conpounds of
Formula | can be converted to tetrazolyl conpounds of Fornmula | under
standard conditions. For exanple, the primary am de conpound of Fornula I
is reacted with silicon tetrachl oride and sodi um azide in the presence of

a sui t abl gniebRINIEEHYPEN Gl e, présdfide ﬁ%yﬂ&ﬁé @flhqhédds%ase%ﬂcﬁraﬁlat ively,
tetrazol yl conpaounds Fornula I are for reacting a cyano conpound of
Formul a | WI%YFF%B‘H At sordtéons v limeRp R, proyidg theqoreSASPENg gani ¢

sol vent . JN1RnEXARPEEShetRbre! AirbRut@tins ﬁ@&ra&w&v&ﬂa@tsahn&wm%m of the
compounds of the present invention. The reagents and starti ng materials

are r eadi thy niftefonidinias cunpsved gAth25u8kA¢ reaugingagent, syah a5 il chloride; lip#fenc| at ur e

for pl, pﬁ-%rée JoWegthEd?%ﬁzﬁhﬁle‘@ﬁﬁa%ﬁ% Qﬁﬁ?ﬁgrt?g%goﬁfﬁg%sﬂe {f brok-fParc

| SI S/ sk use erein e terns OWI ng tabl e
have the cmnﬂmwwbngflmands n@Eoramla Inuideraoeditions WERMovEBANIthGkilled M5( ES)

El ectron sp mass 3 metg1 2149 J1 811 1Pa ISL(J) 280 6/ 0 2t04 16 TERM
VEAN NG SR B R A SRR P O Aol RLRRLe R | g oul e
per gram mifuiehuch dsaHET, ntalflfa@matatthgmﬂ,piw tdRIkE whﬂgbataeamﬂ(arsﬁgﬂ@:gcdss; ofui d
ch Rt 001 apLY o EELET D CLar B LG oD LT A pag € aci o
met hyd o sulik@XTibSredultDA chibbiNHEBc @ daf AR OB YbARLEEo the primary amide under well
known conditions. For example, the carboxylic acid compound of Formula I is dissolved
ina éuitable or;gam‘c solvent, such as methylene chloride or THF and treated with oxalyl
chloride optionally followed by addition of a catalytic amount of DMF with stirring. The
reaction mixture is stirred and concentrated then dissolved in a suitable organic solvent,
15  such as methylene chloride or THF, and treated with a slight excess of an ammonia
hydroxide or ammonia/methanol or ammonia/dioxane solution with stirring. Primary
amide cempounds of Formula I can be converted to tetrazolyl compounds of Formula I
vnder standard conditions. For example, the primary amide compound of Formula I is
reacted with silicon tetrachloride and sodium azide in the présence 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 syritheses of the compounds of the
present invention. The reagents and starting materi als 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




Et OAc et

- 4-di met hyl am nopyri di ne
tri et hyl anwoeoqsBem)20 di-tert-butyl

hyl

acetate THE tetrahydrofuran
DBU 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene
McOH RET/H8I908/020204 f | at e

I Pr QAc i sopropyl

Bi car bonat e

acet at e DVAP
Et 3N °

-SABCF3 functional group (dppf) 1,1 -1Bi s(di phenyl phosphi no)ferrocene S. M
starting material SCX strong cation-exchange cartridge Pd(PCy3)2Cl12
di chl orobi s(tricycl ohexyl phosphi ne) palladium (l1) Pd2(dba)3
tris(dibenzylideneaceton(-)-dipalladium0) EDCI
| - et hyl - B-[ 3- (diBR3Ihy| ami o) pr opyl j - car bodlMﬁAﬂiﬁNﬂd WO 2006/ 132811 '
PCT/ US20p6/026204 17 Preparati-on wH-ore-—ae-d—2—+4—4 4 5
5-t et rangt hyl | HEBNMRS; oxab ?mt%i’hmf}eﬁTa%"ﬁgﬁﬁsi’”an’?%?l’mt@ yl | - ani de{H 9 /
N5 /51fOT0 -6y Th a s gous to the nethod of Barker, J| M;
et al., Pynthetic” Communijcati 25(23), 3729-3734 (1995) tef | ux (1200
met hyl - 3} ani not Fl‘llé?phene 2 tmaialymrcamaéom:m g, 0.27 rnol) with 2M $odi um
hydr oxi d eas . LA TS o1s ' ' i xture
to OC and aci di’ yL i coﬁc trated m/drochl oric
acid. Fifter theRghi ck préedtpitioatetorDry the solid and dissolve in 10
acet one {(300-—w)—and—dry-the—resulting-seluvtion(MySO4L—FH1ter—andg
evaporat p at 20CKs retention time
- AC,QH Acetic acid
| RT room temperature
DCM dichloromethane
DMF N,N-dimethylformamide
DMSO methyl sulfoxide
1DA Hithium diisopropylamide
EtOAc ethyl acetate
THF tetrahydrofuran
iPrOAc isopropyl acetate
DMAP 4-dimethylaminopyridine -
DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
Et;N [ triethylamine T
(Boc),0 di- tert-butyl dlcarbonate
MeOH methanol
Triflate | -80;CF; functional group
(dpphH 1,1’-bis(diphenylphosphino)ferrocene
SM. sfart.ing material
SCX strong cation-exchange cartridge
PA(PCy3)Cl; dichlorobis(tricyclohex ylphosphine) palladium (I}
Pd;(dba)s tris(dibenzylideneacetone)-dipalladium(0)
EDCI 1-ethyl-3-[3-(dimethylamino)propyl}-carbodiimide HC}




Treat the resulting thick oil instantly with oxalic acid dihydrate (26.7
g) in 2-propanol (100 nL) at 38C for 45 m.n. Allow the m xture to reach
room t enpekgs soiaed dilute wth diethyl ether (40 nlL)ecrfidzbesnzizke solid
and wash with diethyl ether. The resuiting white solid (33.1 g) becones
pale Iilac on exposure to light and air. Dissolve the resulting 15 salt
(33.1 g) in water (400 nL) and basify with concentrated anmmoni um
hydr oxi de. Extract the m xture with nethylene chloride (3 x 200 nL) and
conbine the extract and dry (NgSqutEarﬁthdﬂBr and evaporate to give a
brown oil (15 ¢ %9 . |y _ : |
met hyl ene cHIBY ' : vef 2L YRR PHEQASS VA LE
sol ution of (Boc) 20 (39.3 g, 0 1]%0@@3 i]@aﬁﬁehyl ene chlori de (100 )
dropwi se at 20 OC and stir the m xture overnight at roomtenperature.
Monitor TLC (Hexane/ EtOAc 9:1) forH_gg{rpl et e di sappearance of starting
materi al-. Quench the reaction by addgtiron of water (200 nmL). Extract the
m xture with nethylene chloride % ng.) and conbine the extracts,
dry (MgS™4), filter, and evaporate. Tr€yyt-he crude by flash
chromat ography (Silica gel Hexane /EtOA®PB:1) to obtain 20.1 g (67%
of tent - but oxy)-N- (3 25 thi ophenyl)carboxam de as a white solid. In a
manner 5anal ogoliss tmankearpdogne to the mathdd bDBarker, Y.V, At al.] SytkeriB. , 76, 2447-
2450 (1954), to.a boil ' f 10 o _
tert-but o@i’}”"rx’ﬁ“(fé‘“?'llﬁ’ 8%@!8%39%99%3%2}(9}@ Jeflipdd 24/Cy methyl-3-ampiothipphepeny | ene
006/ 155814 POT/ LSP008) 020200 18 STal L B0t Logs. <SeL. ¢ he. heat 1ng bat h

et the _heating bath to
65C for é% ‘?%ﬁ‘@e feﬁ%thne‘ﬁ’&‘f%"r?(’?g aP%B‘ﬁ&IfX@rPBi? Qoo el iy at e t he
sol vent a@an&u&mwh&da@ch@dmldamérafehmeiabﬁ I8 BRNe {olid|ah& BissdhRl inHexane
/EtOCAc 9:1) to obtain 30.0 g (88% of teit- utox) N (2-1 odo( 3-
t hi opAénylapgtens GO% e ged é@f thp igpriing sebitioy (MgSPgafiiter, and evaporate at 20°C.

tert-Buto tg%qéé nol 4-
br ormpﬁeny %)a-ct)r%c‘)aﬁlrlgséﬂa | il ]%ﬁpwm)&%%; P\ggaﬁ ’)Bg)d{iggf%pég%l rri)l) and
Pd( PPh3) 4 (IQ(BleDat@S"(D fc{lB‘z ol Allawnthe B x e tofreagh remiedpoasiraargl diuexy genat ed

2 1 DVEL ELOH At OnPRGHAMR ol 0950 BBSRURR! e Rulys EVaROT Al €

the organic sﬂ:v n rior Ion o tract the
m xture vmWHatermhch@Sel@ betﬂrmafsmdle h(l@ ot ekﬁﬁ)surd_t)o 1ipBt adchirc AAtsbive thdresubtimgani

it e kPl s R SR st hePefrunhy (s 1 ca
gel - Extract the mixture with methylene chloride (3 x 200 mL) and combme 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 EtzN (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 Monroa;,, P. A. LA.C.S., 76, 2447-
2450 (1954), to a boiling solution of (terf-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



Hexane /Et'CAc49:1) yields 10.8 g (60% of (

. tent-butoxy)-N[2-(4-bronophenyl)(3- thiophenyl)]jarboxam de as a pale -
yel | ow solw@.2edsi8a#1 dr opwi se a sol ution of ( PCT/US2006/020204
ter[-butoxy)-N[2-(4-bronophenyl) (3 18 thi ophenyl)]carboxam de (10.8 g,
0.3 nol) in EtCAc (75 nL) at OCwith 244 nL (8m Jmmmol) of freshly
prepared 1IN HCl in EtQAc and stir the mxture at room tenperature
overnight. Dissolve the white precipitate with H20O (100 nlL) and

neut r al i zemalWpértlons. Betke0Ra6Ad batRtesb S ab0 @i, Tk thekhctidiGo Fdokt ure with
Et OAc (3 x 100 nlL) and &c%nbi ne or%an%’ch drg an’g concentrate tg give a
slightly KESRSFEYe.ESPRYRte PESPIERLAND SHIGTDE trudely 1Lash ghromatosrsphy (Bilick | ash

chr omat 0gpaPhyxhSTEIOAR 998 ko HEADD.0 A\FOH) of Bdir BRBRyANID-odidtsNi shes 5.7 ¢
(74% of 2-(4-brono-phenyl)-thiophen-3-yl amne aS a pale yellow solid.
Add sl ow {pierbeayiSeabaxasiiess apuhite spliéno- phenyl ) - t hi ophen-3-yl anine(0.6 g,

2. 36, 1) in irehl Qs ept hane .f: : 4% Bl 69,45 mol )’
and i sﬁt;?r)opyl Sﬁﬁtg%lﬁ%%ﬁﬁﬁw5@%%§?%0%ﬁ%%n%?ﬂ.i'g}mv\g ’g' <00 .
Renove t herompgherd#openihacithth S5 g, 0178 enail, NapC@; @t01R2T 1 6¢ emal) ayidtPd(PRibe), sat d.

aq. NH4ACI and, exteact .the . solution wth EtQOAC e -). Dry
Fhe combi Fels B 8725 3l b0 S B P oM detalbh AR S bR
crude res'tmmgchmdér:cnaﬁigem bﬂnmm’iailgil’caﬂhya. (Eshﬂdraatlg@kgdéﬁ»@D&ntﬁ/pﬁbfi)eﬁhé: 1) to
give 0.8 949 _"0 ne-2-sul foni.c acid [ 2-(4-brqonmp- phenyl) -

t hi ophen-gq " M%"é%@g‘%&e h ?@’bfymp‘ffﬁbﬁ[“ﬁ@”\ﬁﬁ‘fﬂ‘??ﬁqer@déﬁoyﬁi xture of
propane- 2afdddnbhthe 6ethilt Bhisds, doy QER MUSENY, lidtef, BhOPhROmAte/tolfoAhde (1. 34 g,
-3. 72 mmol ), bi s(pi nacol ato)di boron (1.04 g, WO 2006/132811

PCT/ US2008 P80 50tdre 24 § yallqyyShhipbid) Pupitipgtiop by Sishyhramatasraphy) (Piliga gelpd ( dppf ) C12
(0.3 9, Om3{an@MBIOAd 4; Oy 8 § 20%) ot 2RA- -Nhye.- a1 30C

overni ght. ,Af::ld vvat%r@(%ayerlr%%agn% ext roa%_tﬂr?gﬁ%rgggt@ﬁﬁ@ﬁﬁ%@t hyl et her
(3 x 20 niyorbppdRéatbrrapidessialesredaniseddwi th water and dry and .
concentrate torgQiV; " SOl oWy inf daGad | ash

chr omat ographyT%%?ﬁ@g%yg%?%{eéw@g %‘%%’BE?J '72%%%]?1%‘?9%‘)(%5 g (43% of the
titl elTonjienidnyBcabyramede/dPB@n0Sahdllin EtPiedad wi) ot 0°C vEthodmak. 2- sul f oni ¢

cchd (2 A At DA Ay e o i ATRRIETY o on <

(0. 717 g, tenpe2@uroondrighin di2soMeNd? GhBe prtipitate with HyO (100 ml) and neutralize

' with a NaHCOs saturated solution. Extract the mixture with EtQAc (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 /AcOFt 49:] then 9:1)
furnishes 5.7 g (74%) of 2-(4-bromo-phenyl)-thiophen-3-yl amine as a pale yellow solid.

Add stowly td 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. agq. NH,C] (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
/EtQAc 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-ylj-amide (1.34 g, 3.72 mmol), bis(pinacolato)diboren (1.04 g,



m.) to a solution of 2-iodoaniline (4.5 g, 20.69 nmol) in toluene (2
m.): ethanol (20 nlL), deoxygenate and heat -at 80 C under nitrogen. After 4
h, add wat @fo Aaghsestiract with Et OAc. Conbi ne t he or gani@/Usgas/02020dry over
sodiumsulfate; filter and concentrat® under reduced pressure to give a
residue. Purify the residue by flash chromatography (Silica 15

gel - Et CAc/ hexane 1:12), to provide 4'-brono-biphenyl-2-ylamne (3.53 g, 69
%W. M5 (me): 248 (M+l); 249 (M+2). Add dropwi se DBU drop wi se (8.76 niL,
56. 92 mMmDH % thomal), S0DAE (1021 ©fi24’ mrbobrmdPbadpﬁmyt(}.szg,w:amﬂm)(:@d@a)w 14. 23

Sopt opy! GO Reh rraeny 8 9 e isbhe g Al Seidea b rcacti on

at room t fEpesaAtK BiefhT cted (hx 262§zﬂ19VWa31@me%aﬁlbmeaief afiCSWAR waleE BRI A9 and
purify the residue by silica and el utin c: hexane 1:4 to Et OAc

to provi d&"dsRecentiiedo g RsHsdakasots. %mf%e@en b)t\?@stl rhgsatogmghy (filie, 353
(M 1) .5 HegdratxH0 /gc@Etn? fﬁtheQ O‘EB (gRﬁ@%?B?fhghﬁb‘ l“?rn%%d ach galc yellow solid.
(4' - brono-bi phenyl -2-yl)- "amd

bi s( pi nacol at 0) di boron (3.22 g, 12.34 mol ), [1,1" 25

bi s(di phenyl phos- phi no) ferrocene] -gi feld al ladium(11) conplex with
di chl oronethane (1:1) (0.276 g, O ) and pot assi um acetate (3.32
g, 33.87 mol) inRiOMne-aisnﬁbﬂigb@ld!‘#’g&bnbmq&ﬁum W2t Y-aitide h add wat er and

extract with ani over sodium sul fate and
evapor at e undeégb\gcm‘&%r%@EQ {%50(?%;4533 %/%si due in dichl oroneth-ane
and vmg thl&s??ﬁiﬂnylbh&phlﬁé) lﬁnhchhid@) Qonbyige. 6iztblmnw1mﬁimmzd:aygros dry
over sodium.su

the resi tbs iy bnpreriplal b kot 09 Froa apbetShen Reds e o

provi de pH&RIpamts M@h&&@ﬁé@ﬂi&ﬂd&r BGE@HSM&QZ%%W%% S.kt{rafc@ﬂitﬁ acid
[4'"-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an- 2- %Aé bi phenyl 2-yl)-am de

(4.07 g, HHdhe. t(lmtésorga@aiaemz@yww (oo sejfatenfiter 2BE POTGEIERS B8t e (1. 12
g, 5.25 nRied b és@z\é@é’%lbya?esﬁﬁl: Ubh@fy A reliade bﬁﬂi@ﬁ%bﬁ%a@d@?&pﬁ&?Sﬁﬁa n) to a

suspensi on of propane-2-sulfonic acid [4'-(4

t et r akfet hgﬂ-@t@A@ﬂ@wedxla’%P drayidest’ yhrymmbmi@nxh?- ﬁa@unp (B9 8d9(B).- My, 1.75
nmol ) in gﬁgz@g ? g{d er (0.8 n.). Stir the mxture at room
tenperatu f og or 20 h. Filter the precipitate and evaporate
organic |ayer. Aﬁdﬁr@@msed}ﬁlédum Wiaw@r’lﬁmihfvﬁ 2R wiriobirto meelhtiereof 4Ghndmae
organic | E'X)ﬁrny’l-}ylg/nn%ga ng qléilﬁg] R U| lf) Slcglogon?e\{h% g Eﬂ)ﬁﬁ) atQ)QC followed by
drop wise addition of isopropylsulfonyl chioride (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 (nve): 355 (M+1); 353 (M-1).
Heat at 80 °C a mixture of propane-2-snlfonic acid (4’-bromo-biphenyl-2-yl)-
amide (4.0 g, 11.22 miol), bis(pinacolato)diboron (3.22 g, 12.34 mmol), [1,1-
25 bis(diphenylphos-phino)ferrocene]-dichloropalladivm{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 reduceé pressure. Dissolve the
residue in dichlorometh-ane and wash with a solution of 0.1N HCl. 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-



sol vent under reduced pressure. Add hexanes and tort-butyl methyl ether to
.the-residue 10 until a solid is fornmed and filter the solid to provide the
title conpouggodidz®d g, 67%. M (me): 337 (MH18); 31 TUs2d05/020204
Preparation 3 Propane-2-sulfonic acid2 4-14-(4 4 5 5-tetranmethyl-fl 3

2| di oxaborol an-2-yl | -phenyl |- 15 pyridin-3-yl]-amde Take up

4- hydroxy-3-nitro-pyridine (6.18 g, 44.2 nmmol) in phosphorus oxychl orjde
(16 m) and heat to 45C. Once at 45C, add phosphorus pentachl oride (8.04
g, 38.6 nMg@onid Aid[43i(NG)55-Ranhbl-1 3id]diokMterdiasaihivithed Al Anaaiddr 1y .
vigorously and heat _under reflux (oil th to lgSC) under an inert

b
at mspheré@-oﬁgig@ﬁb)sw Een SECMRS 4001 Mot- 20 sl urry becomes a clear yel | ow

sol ution. Cool alhSodlinkipefiSado( 1l BYsLE MRS IS ed 6PRSAREGAFG Nt O an oi |,
cool to OCin an ice bath and treat with 10 i of "water and 20 m of

di chl or omatenaIppGetae ¢ i} torfguscgappeisirgpangasyutfpnic heid dAddsd-| ayer with

sat ur ated tﬁ% LAy 4 d sPlutd ARG exLir it i chl hane
(x3). l%)r.y tef e gﬁ%f%ggﬁ&g‘rﬂg‘tgﬁf'i‘o*% ?ibygggp gaﬂrjll"dlg r% ’sl"}ssolg{nuﬁ]lﬂg%ﬁg@%e,
filtered &omE¥wern(t.find).tSirdieveix6rr8goah tem@RBat@slunda-nBroged foo20%r i di ne,

which cry |.Lizes.op, standin 999%.vi el d).. -Chl orp-3-ni.tro-pyridi ne

(6. 6 g. " 2B ieloe SRR Pregiod it el bR Wik 3 ol )

polt ?sz i umdizh erdgmﬁahmg( g&mbﬂlg,or@@icaaml‘(ﬁpﬂw oaextsotliing aﬂﬂg&o@?n bvﬂpeﬁaéﬂtﬁbos pgi neOI
pal | adi um (2. 31 d pol ) are taken up in , and _heat ed under
refl ux (i&@?’f}t “88.?5 ‘ﬁﬁ‘f?mﬁﬁ?‘féc' ﬁdgﬁ‘ﬁ’?""@csl %‘%é@%ﬂb%"é%bﬁe?‘ﬁ‘ '\)"&?ﬁf’i‘@ﬁper ature
and fibtergg atdwﬁamﬁ%@dQﬁiﬁlte@me)somd>prma@&ei@cmg@ﬂdmw fgjc. The
filtrate is concentrated to give a crude WO 2006/ 132811 PCT%JUSZ 061020204
21 brown M3 ey3dY iMadbaldiMil)ash chromat ography (Silica gel - hexane

| Et OAc) yields 4-(4- Brono-phenyl)-3-nitro-pyridine (8.52 g) as a yellow
oil (76%yield). Stir 4-(4-Brono-phenyl)-3-nitro-pyridine (8.52 g, 30.5
mmol ) in glacial acetic acid (150Prephrptiemdl add 325 mesh iron powder (8.40
g, 150.4 myh)., ARELN: . ] i paknt t he

m xture turns gray. FIrter the mxtuare N C AN N the solid
with EBOAc. Wash the organic | ayeyidi-Bhlwanie. Basify the aqueous |ayer
to pH 8 with o) ut kon and extract wgth, Et OAc (X2) . sh the conbi ned
organi c | ayer %%%&%@ﬁgﬂ%ﬁ ed?flea(g;%& .'UFH’%‘?#’B#H%’%BH over

‘anhydr ous ogpdilaride (16 ml) and heat to 45°C. Once at 45°C, add phosphorus pentachloride (8.04

g, 38.6 munol) in a single portion. Stir the resulting yellow shurry vigorously and heat

under reflux (oil bath to 125°C) under an inert atmosphere. After 3 h at 125°Q, the yellow
20  slury becomes a clear yellow solution. Cool the mixture te room temperature, concentrate
to an oil, cool to 0°C in an ice bath and treat with 10 ml of water and 20 mi of
dichloromethane while stirting vigorously. Basify the aqueous layer with saturated
sodium bicarbonate solution and extract with dichloromethane (x3). Dry the combined
organic layers over anhydrous sodivm sulfate, filtered and concentrate to give 6.98g 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-bromopheny! boronic acid (8.05
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 ml) and heated under reflux
{100°C) overnight. The mixture is cooled down to room temperature and filtered through

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



sulfate, filter and concentrate to afford 7.25 g of a brown crude oil.
Purification by flash 10 chromatography (Silica gel-hexane /Et QAc) vyields
4- ( 4- Br onowghmmyispsipyri di n-3- ylam ne (4.64 g) as a whikCa/Gy0pe20281%

yi el d). Take up 4-(4-Brono-phenyl)-pyHidin-3-ylanine (4.6 g, 18.5 nmol) in
anhydrous dichl oronethane (100 m ). Add DBU (11 nil, 73.5 mml) and stir
the solution at OC for 3 mn under inert atnosphere. Add

i sopropyl sul fonyl chloride dropwi se over 10 min. 15 Allow the m xture to
war m up t érd¥h tﬁhBuﬂilﬁathonlhjrlﬁﬁshrcﬁfdxﬂogrz{iihglxsmwegdhi«}ghﬁne /exeng ieldsel-(4m xt ur e

by additiqgn rat ed a | oride s, Extract the aqueous
| ayer %ﬁo‘m Bﬁu n‘EtrﬂzQPﬁ% %’géﬁéﬁﬁlﬂ%" @8&?5‘?%&@% gani c layers with
sat ur at ed ag. S§MU-uBr dﬂtemt% ﬂﬁ&pﬁi@ﬁe@ﬁbﬁdB@gmﬂiu@H&ﬂ'béﬁEe filter

and concentrate to affor brown crude residue., Purification by

flash chr éfg{dd) mbrapd edy 32%@3%@&%@%’5%8/4&80@9 ol Heghibamyire & er se
puri figat iggar Irsd; fn a%lag@dzmﬂe SHIROURE 6%5)99%11& tKe %t&l@%}ﬁ gw: 146

(4- brono- phenyl ) -pyrid yl']-am de ( as a te so 41%
yi el d). Taméwg*}p tp;s;:‘ygnrgt}QEt%ct Bf@ﬁl@;thg@rggmc layar with water. Basify the aqueous

bi's( pi nacaRet By Teh B Kao Myt aha Bfiddermitiadion win BBpinet, 5 o 234
nmol I) e>6<m \(Ij\ll ofganﬂ:'.layg;rs?vqiltﬁofhotemymmwdpt;j sedinfrethicoie by ovhrcahhyﬂrmnabdhanh; ug( ldlr z)us
ENE (12 nieyiieh AR Prhe Wit Toh ey e histotimes 2 SRRty iRl v o1

(4 nitd arabtmﬁsatdgmphy {mhcfa%%cmemwmmt @ields Br(QEybma-phedi) pypidsh-»f silica.
V\ashthesllca(%g Et QAc. he organlcflltrate wi th HC! 0. 05N,
wat er (x4 ylamgpgl @P%’i‘ﬂ‘(ﬁ?ﬂ‘?%‘ﬂ@(@% Jsulfate, filter and concentrate to

af ford 3.8g of Takedayr ﬁ(xsm 1R811 F!ﬁlmfgfylﬁnﬁ@@@ﬁ' 18Ys fahd tinattfyetmt ogr aphy
(Silica gel 30 hexane |EtOAc éﬁ? title conpoun as a

bei ge sol |d!fht07‘§%t9#"él(lﬂ‘3m%% Ygdanhy 7 @W@W@ﬂ@?@htm@%%é‘ﬁar ation
4 4" - 3- GRrARABE: x?erﬁatntamx}eamaaqsctgmp%b%y?cmbﬁaemrm%é1@aﬁﬂpoxyI ic

acid ethyl ester in a seal'ed tube wth stirring
pr opahé- 2-Adlemrthe mixtae |tQ]{:va12n pri1q RY gndhegt under reflux (40°C) overnight. Quench the

mixture by addition of saturated ammonium chloride solution. Extract the agueous layer
with dichloromethane (x2). Wash the combined organic layers with saturated aq. sodium
chloride, dry over anhydrous sodium sulfate, filter and concentrate to afford 9.1 g of a
brown crude residue. Purification by flash c’hromategrap’hy (Silica gel-hexane /EtOAc)

20  followed by reverse purification yields the desired compound propane-2-selfonic 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-yi]-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 [1,1bis(diphenylphosphino)ferrocene}-dichloropalladium(Il) 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 overpight. 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 residuve. Purification by flash chromatography (Silica gel-

30  hexane /EtOAc) yields the title compound (1.85 g) as a beige solid (79% yield).



5 tetramet hyl -[1, 3, 2] di oxabor ol an- 2-yl) - phenyl ] -t hi ophen-3-yl }-am de (0.5
. mol ), 4-i odo- benzoic acid ethyl ester (0.75 mml), 2M Na2CO3 wat er ’
sol ution (QoZotdas2and Pd(PPh3)4 (0.05 mml) in 4.0 ni [PCIIUSA096/820284dr ous
AME to 100C for 24 h. Evaporate the o¥ganic solvent, prior to the
addition of water (10 niL)..Extract the m xture with dichloronethatie (3 x
20 mL) and dry the conbi ned organi ¢ phases (Na2SO4) and concentrate to
furnish a 10 crude m xture. Purification by flash chronmatography (Silica
gel - hexane / Et OAc) yields t he tltlggLngmgynd Preparatlon 5 '
Si :

5- (4- Br ono- 1) -2 ra ), 10mmol,
2eq.) and £ "S B HERGT ST e 4 2 hours.
Add 1.07g of 2- (4 brom)phenyl) acet am d@ (5 mml qu ) and heat to 85C

for 5 hour. Cool to roomtenperatygre an,c%f [ ter off the solid wash the
solid with Et OAc. Wash the ester ergv\‘bth wat er, saturated ag. sodium
chloride, dry over MgSO4 and evapgrate the solvent to afford 900 ng titl'e
conmpound. (80% . 20 Ms (nfe): 237. F Preparati on 6

3- (4- Brono- phenyl - N- net hyl - pr opi oivagi de WO 2006/ 132811 PCT/ 1JS2006/ 020204
23 Add oxalyl chloride (1.75m, 2.34g, 4eq.) to a solution of

3- (4 brono-phenyl)- propionic acig n nmet hyl ene chloride (100OM), which
contains O. 1l DVF at 0C and all@ he reaction mxture to warmto room
tenmperature ahd stir 1 hour. Evaporlate solvent and dissolve it in |Or
TER Add hal f of the THE solution t&®@8ni of 5 nethylanine (2M and stir
anot her hour. Add water tq the solution to dissolve d wash

or gani ¢ Iayer ftin o Rg mobevb&‘flbsr“rﬁﬂﬁlp’?ﬁf“ﬁfr%f‘g “‘&(j‘mdéig‘}"@%‘g Foride and dry

it oves fonapmﬁmqurm biRndfimbsheh 01| bl (0OTHRAUNC 8. D,

41% MS 246. 0. Prepar at i on uor o- net hanesul fonic acid 4-11. 2. 41

triazol - 1bgeojsasifAthl §%t@"r(0 A8 anrpel).i 20 a2 @ watey, sobtigp{Ry? ml3 apd )’d(PBh@
sol ution ?(E)rf'r{%ﬂcﬂ nﬂjdﬂ@%ggnﬁy%us@fﬁﬁq 10 é" g% L évab%the&%ﬁué at -78C

and stir nut es slowmy tritlic
solvent, prior to the addition of water (10 roL,). Extract the nuxturc w1th dichloromethane

(3 x 20 mL) and dry the combined organic phases (IN2,SQO4) and concentrate to fumish a
10  ecrude mixture. Purification by flash chromatography (Silica gel-hexane /BtOAc) yields

the title compound.
Preparation 5
5-(4-Bromo-benzyl)-2H-tetrazole
15 Stir a mixture of SiCls (1.7g, 10mmol, 2eq.) and NaN3 (1.95g, 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 S hour. Cool to room temperature and filier off the solid wash
the solid with BtOAc. 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 (m/e): 237.0.

Preparat:iqn 6
3-(4-Bromo-phenyl)-N-methyl-propionamide




(1.05 g, 3.7 mol, 1.2eq.). Allow the reaction m xture to warmto room
tenperature and 15 stir 3 hours. Pour the m xture into 20nL of I N HC

(col d). Waglp doheizaiganic layer with water (2xibnl), s®&CUAKL@HOBRH um

bi carbonate and saturated aq. sodiumhloride. Dry and evaporate to give
860 nmg (95% of the title conmpound. Ms. 294.0. 20 Preparation 8

4- Met hyl sul fanyl - 2-trifl uoronet hanesul f onyl oxy-benzoi c acid nmethyl ester
Combi ne 2- Hydr oxy- 4- net hyl sul f anyl - benzoic acid nmethyl ester (5.072 g,
25.58 mol ), phdddkadd chnde C1752401 2. ¢, 6G.)and sgtiion of Ad@d-trombpheny®ahydr i de

(5.1 n, 30.31. 0 severagl mn. Aft hogrs dilute the
I Xt ur | wPOR O s A e 00mEy ighedtla by A infoson, |
filter andu(swn@eaéchaﬁ gt @ wheeieGeemPERSLtuR dhd st Bhdhr. Evaporate

4- Met hyl sul fanyl -trifl uor onet hanesulag onyl oxy- benzoi c _acid nethyl ester

(7.775 g, solyengmnd fssolygikip: 10 slvtiop tagUmlk-ghane- 2- sul f oni ¢
act d (47 Beahabbobsmyh, d%fryfln))ﬂl&nﬂcﬁ? )Q@i3&%@4&@3%3{1@%%§§%0@@i@%@304 24
Conbi ne 4-br orophe boronic acid (6.0 g, : nol ), 2-1 odo-

phenyl ami wesi Bg&8Q lager with 26 A Gty and @atu@tpé aqzsqdman@mid(eﬁad dy, it 9&rmol ) ,

and tetr t g) and heat to 80.C.
After 4 hgﬁrs?‘cﬁo% %@401@%{%5{31217}&?#@2%%(3 aﬁbgg‘gf},?drlgfg%glm hours. Dilute the
reacti on M3 RB4&00Ac and back 5 extract water layer with Et OAc. Conbi ne the
organi c |layers and wash with H20O and dry over Na2SO4, filter, and
concentrate under reduced pressure. Purtfy the residue by flash
chronmaoography (silica gel), elutiPepmatiinirst hexane and increasing up
to 10% Et OAc/ Hexane to_ af ord. 4' , ine (4.008 g, 649%.
LOMS 247. Add 4' - Brbngrogpdth ngsifonic el mazal 1) Dhenybestetnl ) to CH7CL2
and cool to 1@6@9 diﬂa(ofugssh 30, qu fﬁtd 4 doluhbﬁo@@@l,ﬁﬁﬁh)zol—tlkﬁ-@henol

i sopropyl sul fonyl chI oride (0.95 wi.se to_ flask and

war m f | askS400mg.Gelimehmber )t afeC and ﬁ‘é‘rfolés H@W@ A%HPW rriflicsahydide 1f SMis

still pregepsg ?ﬁMQiﬁ)nﬁﬁow ¥h@‘%@ach§199{1ﬂﬁx\é|t§%{)aﬁﬂﬂyﬂooﬁh&ﬁ drfiBre 4. 4 N)
and; then'stif¥ 2 additio hours. Purif é{ﬁ%esu tanm{groduc using flash

chr omd® ogrt@phhoursi Peue thegeiktupsngordOope piHEY Hi6d feold)- Wedhthe argarie é)‘@ﬁléwﬂb sul fonic
acid (4 water (2x10mL), saturated sodium bicarbonate and saturated aq. sodivm 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 methyl ester

Combine 2-Hydroxy-4-methylsulfanyl-benzoic acid methyl 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 CH2C}2 and wash with

25 1N HCI, H;0, and dry over N4;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-vl)-amide




15 brono- bi phenyl -2-yl)-am de (1.116g, 75%9. MS(mle): 351.9(M1).
.Preparation 10 5-(4-Bronp: phenyl)-pyrazol e-I-carboxylic acid tert-butyil
ester 20 Shigzoessessiure of 5-(4-brono-phenyl) - pyrazol e CORBAps/6D28 Mol |
leq.), di-tert- butyl-dicarbonate (73ng. 3.38mmmol), and

di met hyl am nopyridine (32 ng, 0.25 mvol) in 16 nL acetonitrile overnight.
Add 200 nlL diethyl ether and 50 nL water. Wash the organic |layer with
wat er, saturated aqg. sodium chloride and evaporate solvent to afford the
title conpoundC8fbineayg;br@héphedPbsioaipacidi6.66d £.80.195 mmol), 2-iodo- '

Ceeton; PREDRES Aozt 257 faelf) Srigag) 2RIRRLERLL 7 26 TR, atd

br onpacet @diakisitdighenfi p‘iiasajs;hﬂ T)@mam@@;m)t(@mgmﬂdmaﬁa@mc | ARdrla RLRRSBNET €.
30 Heat the mxtureto Anal yze by LC/MS for final product

Evapor at e @ mmmnm@@mmgmf@@ﬁhmd@%memwoasfﬂ&ﬁt%ﬁﬂmhmkadd wat er .

Extrac I asest o
Bt ract, Peepthath bl OO b6l AhERTH B2:ARthyEIRVAEYPIEEEE Y
2- Br omo- Sof @Mmf’ﬂm amﬂmnttammdm rt:q’hicleé presixe. Purify the residue by flash

5- 2- tril d TH m)s NN °
di ?;nog?op)‘iﬁ‘ ”%gﬁq?ﬁ%gslﬂtct%lggg %]rm W‘m??fag %nﬁoagé?g%:éﬁllglup % .0 an)l) at
[1 oom terrm‘lﬁbﬁtffﬁmamnde&foz}dmemtorﬂduhigh?ﬂgm@lanhmm O08e:, 64%). M}MS M7100C for 16
in a seale 0 e. ba a
evaporate the f*ﬁgg B‘Eog“’tlﬂpiﬁfr‘"}'g Jlamying (&@%g égi’tnﬂﬁ’ tfgﬂrggé'aﬁ‘ﬁ‘ém?ghri fy by
flashighr gr@at aag aRRHEINZ 4 £d 19%8%%1 tHekt 156 18sde@98mif0 yield
B 3 ekt tpRlylsb b bh1 S de (

‘the title conpound. Preparation .

4- Br ornmo- 33(2,96@pwibdlzps‘uwft@ﬁw19@ﬁdrmmﬁ’@ﬂztﬂr@ﬁ@éﬁl@pﬁf@tmy Afisg L&hours  Add
Na2 504 8 t hyl
Sater (i FopiRicedsd, B O it fdb il hiRtBfustiful® V|

t hen at r @@#nml) andthen stir 2 additional hours, Purify resultant product using flash

chromatography (Silica gel-25% EtOAc¢/Hexane) to provide propane-2-sulfonic acid '(4’~
15  bromo-biphenyl-2-y})-amide (1.116g; 75%).
MS(m/e): 351.9(M-1).

Preparation 10
5-(4-Bromo-phenyl}-pyrazole-1-carboxylic acid tert-butyl ester

20 Stir a mixture of 5-(4-bromo-phenyl)-pyrazole (§77mg, 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 tayer with water, saturated aq. sodinm 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 (Smi} and water (2ml), add X>CO;

(3mmol} and bromoacetonitrile (1.5mmol) at room tcmpcfature under inert atmosphere.,

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




tenperature overnight. Add a saturated solution of NaHCO3 (pH=11-12) and
extract with EtQAc (2x50 nlL). Dry over NaSO4, filter and evaporate to
dryness t owar muésmesi4- Bronp- 3- ami no- benzoi ¢ aci d met hy | PGEES8906/02004Add  DBU
drop wise (0.5mmol) to a suspension o the previously prepared amine (0.1
mol ) in dichloromethane (15m) at 0C, followed by drop w se addition of

i sopropyl sul fonyl chloride (0.2 mml) and stir the reaction at room
tenperature for 24 h. Renove solvent under reduce pressure. Purify by

fl ash chr eplensgndigdd Wkl Esmaqy produtiextinelC ¥ (Garind combieand exapotatee desired
fractions rovi t itl nound. 25 Preparation 14 4-Brono-3-(neth
anesul fonf/)% H‘IB g%{i{eggonaf%?%&éﬁcq 'C(éﬁjgﬁ‘%%' ester Add Na2SO4 (0.212 nmmol ) to a
suspensi on of 4-Brono-3-am no-benzoic acid nethyl ester (0.1 nml) and

Et 3N (0.1 mmol ) in dichloronmethane ,at 0C. Stir 4h at RT. 30 Add a
saturated solution of Nad (15 nL)eI?m%—l?ﬁ@QEaﬁract wi th di chl or onet hane (2x50

m). WO 20061132811 ‘PCTIUSARAL0RRR0 eth R Srila)-beNhitheSO4, filter and

evaporate to dryness. Purify the residue utilizing flash chromatography

(Silica gel - heXingramirme premobemneeniie OFé mupel) & et (PbpMat i on 15 5
4" -1 udo- 5+ ig%pfré. -'Hé’tﬁ.@lwgﬁd% 6&9%&%%%% .9'n%6i?§jt*}¥$mester Heat a

solution o I fPuor onet hy phenyl - 2-car ic acid nethyl ester
(1. Omol ) teragesatern undsr irerbgichoshitictto heat Hzeneix(ge BnHOFG fard 635 cawtaldd tabe.r ri ng

under nitr P Q. .S L6 § - - |.)3.S! OWM y
o as o Suartyico R e olhaRANEragBRt he Ao UEES b rilitndas®, 00 Y
Renov&0t heesibiat Puidylby Sashahtoadtegrephy (S11i0a pdaCChrEthanal ASKEOH PUrd.Iitovi a
radi al chroeﬁrg@o%ﬁgg%x eul ting with Et OAcl di chl oro- net hane/ hexanes to
yield theThal “pr ottt '(52% . Ms (me): 408.0 (M+l) Preparation 16 15
3-Chloro-4-trifluoromethanesul fonyl oxy-benzoi c acid nethyl ester Add
dropwi se triflic anhydride (6.7 m_, 39.8 nl“rgol) to a solution of nethyl 3-
Preparation

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

15 Add Na,S0; (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
temperatore overnight. Add a saturated solution of NaHCO; (pH=11-12) and extract with
EtOAc (2x50 mL). Dry ovér NaSQy, filter and evaporate to dryness to provide 4-Bromo-
3.amino-benzoic acid methyl ester.

20 Add DBU drop wise {0.5mmo]) to a suspension of the previously prepared amine
{0.1 mmol) in dichloromethane (15mi) 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-
hexanefEtOAc). 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).



chl or o- 4- hydr oxybenzoate (5.42 g, 29.0 nmmol), DVAP (490 ng, 4.0 mol) and
.triethylam.ne (5.6 nil, 40.1 mml) in anhydrous dichl oromethane (200 nil).
Stir the Rigigedesaady room tenperature overni ght under mpdyogescad0Dsphere.
Quench the m xture 20 by addition of assaturated ag. solution of amoni um
chloride. Separate the organic | ayer and extract the aqueous layer with
di chl oronet hane (x3). Wash the conbined organic I|ayers with saturated aqg.
sodi um chl oride, dry over anhydrous sodiumsulfate, filter and

cogcent L at}ﬁyto%w@(n, ﬁ]lt@ramievdpbﬁmo@iryne?sTakﬁymrbm& wiliathg 5&&1& in rd1exane '
and wash the organic_|layer wt ter (x3). ry.over anhydrous sodium
Sul fate, TGRSR HELH e D ASHIOr %%F ‘g‘héﬂ‘i $PROUEYpound.
Preparation 17 4-Ethoxy-3-iodo-benzoic acid- ethyl ester To a solution of
phenol in AcOH (200 nL) at 65C, add a solution of ICI in AcOH 30 (500 nl)
dropwi se. Wen the addition is co ure at 65C for 6

hours. 5 After COO'J‘-MU—%& gmﬁfgf A6k [H-WEPINe th lfe'sde er and wash
with water. D ssol 2000 3 = P4l i
obt ai ned i n CHZ2{EaPs soditionef S+TrifpsOmethylitiphendlecadmngiéndcidimethylesteac uo.

N S e B e T e R

To the resuceadsfCeseshed, Add 8 Agnyldiftite {2. Smb)) slawily joaik as stoidra gebonat e (2. 87

g, 20.75 5 fmol)xin 40 . m itrile, add iodoethan 1.3 m, 16.25
ol ) ¢ RO LR EPIio 20T G0F dHiF Y Sirpe R R s i chao e e
Suspensi ORedtNBR in vaehd. Uurifpviakadialtohrdvapaigiy@lutag 4@ HOAtRhi6l 1 epl ace
with Et CAc. Wash the organic layer first with water, then with saturated
aq. sodi uhethnsfiegaes B)Qeléyﬁrﬁ%i:%l‘%&?q@bdi umsul fate, filter and
concent r at\s (f)9hygo tMet i tl e conmpound as a yellow oil. 10 Preparation 18
3- Hydr oxy- 4-i odo-benzoi c ‘acid ethyl ester D ssolve 3-hydroxy-4-iodobenzoic
acid (2.02 g, 7.65 mol) in ethanol saturated wth HCl gas (50 nil). Heat
t he sol ution under reflux overnigh te ethanol to 15 yield the
title conpound (97% vyield). brepitfBBPIE )

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

Add dropwise triflic anhydride (6.7 ml, 39.8 mmol) to a solution of methy} 3-
chfIoro»4—'}1ydrox_yb’cnzoate {5.42 g, 29.0 mimol), DMAP (490 mg, 4.0 mmoi) 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 01:ganic layer
and extract the aqueous layer with dichloromethane (x3). Wash the combined organic
layers with saturated aq. sodium chlozide, 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

A-Ethoxy-3-iodo-benzgic acid ethyl ester
To a solution of phenol in AcOH (200 mL) at 65°C, add a solution of IClin 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 icefwater, filter and wash with water. Dissolve the



Preparation 19 5-Brono-1, 3-di fluoro-2-nethhoxy-benzene Add iodonethane
(2.0 M, 32.1 mmol) dropwi se to a suspension of 4-brono-2,6 20 :

di f | uor ophgigclendi 3289 9, 28-2 mmol ) and pot assi um car borratrastebs/dfdzg, 31. 8
mml) in acetone (50 nil) at roomtemperature while stirring vigorously.
Heat the m xture under reflux overnight. Evaporate acetone and add

di chl oronethane. Filter through silica eluting the product with

di chl oronet hane/ Et OAc. Concentrate to yield the title conpound. 25

Pr epar at | §ld2DtaifedBh OMER, dy Bidies O, Bharbhlexiehene al ek derifyAsld n- butyl
lithium1.6N (22 m, 35.2 nmol) to dijsopropylamne (4.8 m, 34.2 mmol) in
anhydr ouscrefEpregdugtby flash dheomatpgraphy{ailica 8¢l -FHaglzl &9 otttin 43)-3E0bf for 30 min
at 0C. Ag Q*_g_i YocObibl b8 Rerg QRWi(RE% Viefycanul a to a sol ution of -
5-brono-1, 3-ditluoro-2- 30 net hoxybenzene (5.83 g, 26.17 mmol ) in

anhydr ous THE Tathentspltant cstegd® 18\ge 1020 mrah) andipiotassipre carbenpte (2g hi?.ght

R e B A e e e L B R L A

-78C. Quewighronbly. Heaitthe eswliingdwiiid sspensionuhdarrefluadord] . 2hdEeagoraiect t he

product wt t.OAC ((X3). 1~L0 ined _organj.c. | ayer with water
() - sat v atre A SaS LG Sty JORt PahriaEE Wariin sul fate.
Filter anghnerardagtsoaiut dhoride bl dvbeantivdides idnewiailfatePilérfand edricomrdty f 1 ash
chromat ography 5 (Silica gel -hexane/Et OAc) yields the title conpound. Pre
aarati on PEVEhe FrﬁQIQPQPJ‘aia?PM?J]r%"-@eret hoxy- benzonitrile Add"hydroxyl ami ne
hydr ocdl oride (608 ng, 8.8 mml ) to a solution of 6-Bronp- 10

2, 4-di fl uoro- 3- net hoxy- benzal dehyde (2.0 7.96 mmol ) in anhydrous DWVF (4
m). Heat the mixture to 1500foﬂifg@éﬁ‘ﬂ9ﬁgﬁ water to the cooled m xture

and extract the product Wit DoE PA%BRY0ic Y48 BniiNgifOoMbi ned organic | ayers

with water (x3), saturated ag. _sodiumchlioride and dry over anhydrous

sodi um sul f at eDisgplve ahydmuly-é-opdobenzoi asid 302epV & mmaikinednnerafentas | n
anhydr ous ?ﬁi‘)q ﬁ [ - : F _ r [
( (et hoxyg?a;?t%o(%%q SUlFam %t@@@?ﬁ%@?’rﬁﬁ%ﬁ%@ﬁ?@% %gaf%ﬁ\en%?mglaot) . Heat

t he mMXt uyeld thetde compdunst (Yfdeieldhi t r ogen at nosphere overni ght. Concentrate
to yield a crude residue. ‘

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  difluorophenel (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.

i

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

Add p-buty! lithium 1.6N (22 mi, 35.2 mmél) to diisopropylamine (4.8 ml, 34.2

mmol) in anhydrous THF (7 ml) at 0°C. Stir the resulting vellow 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



Purification by flash chromat ography (Silica gel-hexane/ Et QAc) yields the
.title conpound. 20 Preparation 22 3-Bronp-4-cyano-benzoic acid nethyl-
ester Di ss@loedisRipno- 3-nitro-benzoic acid met hyl est @CT{U$200601920416. 3
mmol) in ethanol (100 m) and water 830 m ). Add sodiumdithionite (15 g,
75 mmol) in a single portion and heat the m xture under reflux for 4 h.
Evaporate ethanol and add water. 25 Basify the aqueous |layer with 10%
sodi um carbonat e solution. Extract the product with EtQAc (x2). Dry the

combi ned gl BN ®wloBYAA StOKE Emﬁﬂi%)f&f RSB a8 OBPONQEH chalieemixhirt Weh damd
concentrate to yield 3-am no-4-brono-benzoic_acid nethyl ester (51%. Add

zi nc cyanﬁldfémewé agdmﬂzacwwmuytm&alﬁ% @A) Persh Siei compied oppgnicdayse mol )
to 3-am nq;d %E&g?;()bﬁﬂ%&b&aﬁ%b&iuﬂ%f&)ﬁhe%ﬁicﬁ&o(:& a?l%?ix&xs sodidh sOFRL) N
anhydr ous DV rge with nitrogen f ew m nutes and keep
under ni t Figesndaonesphterte vighl the chidapriodert {RyrifiReiondwdiash givomatogrephyt he

m Xt ur t Extract WO 2006/132811

. PCT/ U%ZO@&%&E%?@% 598?@%@3‘%%‘? c (x2). Wash the conbi ned
organic layers with 2N amoni um hydr oxi de solution (x2), water (x2),
saturated ag. sodium chl ori de and Rigparatieefl anhydrous sodi um sulfate,
filter and concentrateto_é/_ eId : | . 4 fication by flash
chr omat ography (Silica gel=H 3 OB RS 4- cyano- benzoi c
acid met hyl ' 5aaahairoxy4dihe h&didctﬂormmmns rﬁxgcs/&ﬂm(h)euambmuacb@b-ﬁﬁiﬂwl est er
(1.1 6.24 mmol ) to_a stirred ution of sodiumnitrite

oy T 2l Brash e prrgeyds G0 & 146 mmal it giiagros DY AHR (o )

at 40C.  AlfeShixffe 19 130/ f10G. AR atS tHeQSUlel nfiuRY RAYLIrack M Pprddab: | NtO a
cold solution of coggper brom de, (1.42 g, 9.89 mmol) in 48% hydrobrom c 10

acid (5 mithEQhefx hW aglhy B gembmed erepie }ﬂdgféhvﬂhswﬁft@'rﬁl%)h%ﬂath‘é@ﬁ the mxture
to 90C f t h
0 0L cHloRde gﬁﬂiry %9%&%&%3%%&@8%@ F{(ﬁ ﬁfhdcgﬂ :% &s@hﬁr ure

onto crush Ice.:Fl out ting da wat er .
Take t hi s tieoiohekntrpteimadiyloue TEHFAnd add 3 pquienlent hbthe lﬂﬂt:gegﬂemag@msol id.

1 asht gy SRRy Lt Bl AN E A Rk e B g 00 0

(5699 . 15 under reflux under nitrogen atmosphere overnight. Concentrate to yleld 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 agueous 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 methyl ester (1.328 g, 5.77 mamol) 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



Preparation 23 2,2-Di nethyl-propionic acid 4-brono-2, 6-difl uoro-phenyl
ester Add triethylamne (10.0 m., 71.7 mmol.) to 4-brono-2,6 difluorophenol
(9.92 g, ézﬂosﬁﬁ%) in anhydrous di chl or onet hane (100ptlfirbusa106/@ﬁzomhl | e
stirring un 'nert 20 atnosphere. Add pivaloyl chloride (8 m, 64.9
mmol ) dropw se over 10 min. Allow the solution to warmup to room
tenperature overnight. Add water and extract the aqueous I|ayer with

di chl oronet hane (x2). Wash the conbined organic |layers with water (x2),

sat ur at ed tRGro®etNEETA O 6 adilt¥e Q@inedtiysaicQbverSORh PN afiMonding, fil ter
and concentrate to  afford 155523 of a clear,_crude oil. Purification by

flash chr B¥HOHET HbpHPn(87), pakr G- Ramisiedpspdivan eftl%}de BOKSY 9vey AEYELUE he
title conpaywid skitade, Fing? arﬁiscoﬁcéhltﬁﬁrto 911eid tﬁe%f{aylsrshm PuriBEARAT O 24

2.2-Dinme thyl-ufropionic acid 4-brond-2.6-difluoro-3-tornyl-phenyl ester 30
Add n- but 9hromatomhy {Sikdnq gelz—’a’temne/EB@Ae)mﬂéﬂi) amm%—cmpﬁewimdm&%ﬁ om,
35.6 gmj(g %Elhydrous TI-1F (7 M) at OC. Stir the resulting yellow |
sol ution F ‘(1.) in at WO 2006/ 132811 PCT/ US2006/ 020204 30 OC. Add this

| DA sol ution dAd@maménomaymﬂmﬂnamt aciammymmm b, £22mbialeb hytirrgd opi oni ¢
acid 4-bro

di.f t hyd
TBE (40 riSiRig oF sGagbamiipe BT e, 73RO o wrestniel AT iR b
sol ution fgpeiallacsti@écid (B3EY) 2AdOPC. ALFiey d0 s atlFC, (plubth®kesuldig Cranpe| ) and stir

the m xture for, 1.5 h at ench th xture with dilute sulfuric
aci d and é%Pﬁ‘%Ib‘PtOtarfé’kb%'Hm&\Rmﬂ?%O@&@e @ﬂ%)g% Sthaurel} MR hERiST gani ¢
| ayer ggwi Ta&ldg@tnﬁﬁ Whe) theRbMhah 8ChiBGeen $OBHiSHEN a0t d8xtaRAo 90°C foPYE!

anhydrous sodiumsulfate. Filter and concentrate to yield the crude

product . TPl PPAIaVRARTIND EIRERIERISIRAUDYE APHYTEDie $raghed ée. Hllseave/ Et OAC)
yi el ds 8. g Buu@ingtdafk {olilil WashGATPOAEA TRSNE Kb &B in ciiﬁargff)ﬁ‘ﬂ Q'f'ic?ﬂl'te? the2

22- Di met hyl - pr opi on| ¢ acld 4-Dbrono-3-cyano- 2, 6- 'uor o- phenyl ester Add
hydr oxy| atfonganipsahiéGrneeniteite the fxsasttfgtoyszgdﬁcwﬁwe;ﬂomds@wmmﬂiqagmbbe (2.09 g,

4-br or- 2. BRSSOt RO PR AR Bem), )
acetobbtrile (100 m). Heat the m xture under refl ux
' 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. sodiuvm 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).

Preparatioh 24
2.2-Dimethyl-propionic acid 4—brpm0—2.6udiﬂuor0-3-formyl-ghenzl ester
30 Add n-butyl Iithium 1.6N (23 ml, 36.8 mmol} to diisopropylamine (5.0 m}, 35.6
mmol) in anhydrous THF (7 ml) at 0°C. Stir the resulting yellow solution for 30 min at



(100C) for '3 h. TLC (Hexane: Ethyl Acetate 4:1) shows inconplete
.conversion.. Cool down the mxture to 60C and add nore hydroxyl am ne

hydr ochl or wadembeiszaig, 33.0 mol). Heat the m xture t@CIOB®okoO028. 5 h. 20
Quench the m xture with 5% aqueous Na®S2(03 and stir for 5 mn until the
red- brown col or has di sappeared. Extract the product with ethyl acetate
(x2). Wash the conbined organic layers with water (x3), saturated ag.

sodi um chl oride and dry over anhydrous sodiumsulfate. Filter and

concent r a0, AiSHiad MRA tdietrodiopwise slaeanula dweiltion of 2, THlimaag-prbghichic/ '
equi val ent of the B

( (et hoxyeca'? BEgreal %ﬁ@%ﬁ?ﬁﬁﬂ?ﬂ gﬁﬂr@nmﬁ WDk el draus TEHE @Oy at 10, 0

g, 41.96 _mavolover attbeﬁ{n Sﬁhemme?éﬁllﬁﬁg?bﬁglﬂ%llcﬁxﬁf;dlwbnlfaﬂﬁﬁ alllfgpPOORRY at nosphere
for 4 h. Concentrate to eld a crude residue. Purification by flash

chr omat og?‘a‘fyﬁiﬂué N 268 ’@él35r‘i’é¥%‘ﬁ]éﬁ@ ncthe "%ﬁ“é‘Péﬁ'@ BAGIEICthe title

conpouad HREL Bk oy Sielel qlfﬁr?csa@id/ b éuract\ﬁgﬁ %ﬁg%ﬂé‘ﬁc (x3).
PCT1US200 020204 31 Preparation Propane- 2-sul foni ¢ aci

f2-(4-br oﬁ‘(ﬁsm@mpn;blr@dIerg@wcémr&»mywmea@wéatﬁmmddqmdtu(rsclﬂm and@ry69 nmol )

ety ost v Aaftrd YRS PRErBRaIie o HeRibg oy P00 7, 7
for 15 m Hunﬁttauﬁﬁ:byﬂ&htchmma@giaplg(ﬁﬁﬂma)gd:lsmﬂxﬁlmff;‘:tbﬁmhyxe]ds a85(glofe titte, 16. 84

mol ). | mrerse t dR%?EnxLéjre into a pre-heated oil bath (50C). After
stirring FEFPET™ €%dd addi tional isopropylsul fonyl chloride, (0.97 ni,

8.42 pyol ). Stir overnight at 10 50C. Add 1.OM HCl (aq) until pH 5, wash
with water (2x501L), dry over sodium sulfate, filter, and concentrate.
Adsorb the conpound onto silica gdlfePaRi#nahiect to silica gel flash

col um chr omat ogpapkkityl SroaR¥dRc@AE bitmieXayad-2l@diniebShin 4stlr 0mD-
phenyl ) 5- (pr opane-2- sul fonyl ami no) - 1H pyrazol e- 4- carboxyl'i ¢ aci d et hyl

ester (2.559, add} dro aﬁn§§9&r¥&ﬂonde(233g,336mmol)andsod1um1od1de(209g
1- (4- Brono- pheny Ig propane- 2- sul f onyl am no) - | H'pyr azol e- 4- carboxyl iC

aci d &% hy|138§ frEpolf 1, m@@m ef 3.2 D#Wﬂ}Yi-PWP@F%‘i@I“ ?mm%ﬂélwmﬁé@ma@—t h
o R A e o e R B B A o5 ) anc
st i r over MOGHE). for QdoTlsdbdisxend:ihyl Awtdedt!) dmwsumommnetrhmcﬂ?dalret hanol ,
nas h the &y lﬂ%ei MFeFMETEMS 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% aqueons Na25203 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 .
anhydrons sodivm 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).



20 m xture with dichl oromethane, and concentrate to renove any trace of

di chl oronet hane. Cool the aqueous m xture-to 0C, add 1.OM HCl until pH 4
i s achi evegig(mud/Bmaive precipitation of acid nay be oBS&SW§0203Hd stir
for 15 min. Filter the m xture under 3freduced pressure. Al low the reduced
pressure to cool the filtrate, and filter a second crop of product.

Conbi ne the two crops to yield 1-(4-Brono-phenyl)-5-(propane-2 25

sul f onyl am no) -1 H pyrazol e- 4-carboxylic acid (2.031g, 85%. D ssolve

1- (4- Br ono- phenyl ) - 5- (pr opane- 2- sul f onyl am no) - 1H pyr azol e- 4- carboxylic
acid (1.952g, 5.03 mol) in qui noI:F":' ne %2. ég nll j in a seal ed tube. Add
copper (0.16g, 2.51 mmol) -and i a pre-heated (180C) oil bath
and stir for 15 Popane-XaMonicQciidouna-bemmesabhill-eHaitzbER M antidke sol vent '
under reduced pressure. DilTute with 30 dichl oronethane, wash with 1. OV HCl
(2x50 nL), dry over sodiumsulfate, filter, and WO 2006/ 132811

PCT/ US2006/ 020&9&133?@(56%99@3%@%&9;0% /s%mmﬁ of %m%el (éﬁ%hﬁcﬁheﬁ@ silica.

gel flash colum chromatograp hy (15-55% Et OAc/ n- hexane) to'yield the

title CO@HWIC'%Q%QOXWG%M e@y@@nﬂ el2g, W%Mlzdwlommtbane (25

aci d- (2- bipt d o : W th '
sti rrl(ng pr %g%g éu cirflgﬁ?gmgglcga@%mdgﬁ%% enyrﬁ’ éﬁtgllllll o$hen-3-yl]-ani de
(0.5 nmol )6.864mengl}. Hporonait mtde(rmé'ﬁre ol slawing §aidut i on

6. g rhested ¢ mmmmm §

deoxygenatiir o e rondBe A iblrdtoRadie. Al BRof SEEBHRRL e

t hr ough as0%irahdd $.0M Q61 ﬂumﬂﬁﬂeﬂ wtaﬂ: wﬂt vatet msomﬁ);agmvat exdidee filtrate.

Purify the product by fl|ash h xane LEtOAc) to
Dbt ai ot P TEE oY s s A RD e B DA AT Silicest it T 1 T
conpounds ggliflagh Bﬁﬁﬂ@rcthdﬁﬁ%Et@Aaﬁ%%E) t%%ielcf Il'(4-Brorﬂ{5 in the
above exanmpl e: EXANMP DATA NMS ( ES- 2 Pro gane suI fonl c acid
[2- (4 -anP YB?IKRT@BWC'%SUI@MM{“M@')IH“ 320%%% lig agifl pthylgsee (B

Pr opane- 27§%b_f onic acid [2-(2'-cyano-bi phenyl -4- 381(M1).

15 Dissolve 1-(4-Bromo-phenyl)5-(propane-2-sulfonylamine)-1H-pyrazole-4-
carboxylic acid ethyl ester (2.549g, 6.12 mmol) in ethanol (10mL)(denatured 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 éthanol/methanol, wash the resnlting aqueous

20  mixtore 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. Alow the reduced préssure 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-Bromo-phenyl)-3-(propane-2-sulfonylamino)-1H-pyrazole-4-
carboxylic acid (1.952g, 5.03 mmo}) 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 HCl (2x50 mL), dry over sodium sulfate, filter, and



yl)-thi ophén-3-yl)-anide 4 N-{4'-[3-(Propane-2-sulfonylani no)
-t hi ophen- 2-yl]-bi phenyl -3-yl }-acetam de 413 (M1) 5 Propane-2-sulfonic:

acid [ 2- (3wombhenesul fonyl - 449 (M 1) PCT/US2006/020204
am no- bi phenyl 4 yl)-thi ophen-3-yl]-a# de 6 N-[2-(Propane-2-sulfonyl am no)
407 (M1).. [I,l ;4 ,1"}terphenyl-3"-yl)-acetam de 7 Propane-2-sulfonic

acid [3"-(p ropane- 2- sulfonylamno)-[Il,1;4",1"J terphenyl-2-yl]-am de 443
(M1) WO 2006/ 132811 PCTI US2006/ 020204 33 EXAMPLE COVPOUND DATA MS
(ES-): 8 chhceptr@e @yyncld-adtsifhi- Subjend trmelic@-gelilldsb wyluaim choymatography (15-55% '

;2: SDFE?( %t%é%/gﬂﬁg 9%@6?‘8%@“%&?} amrﬁ(l%ﬁ?g,@%%) 9 Propane-2-sul fonic

bi phenyl - 4-yl)-thi ophen-3-yl]-am de 10 Propane-2-sul fonic acid

{2-[2' -cyano-4'-(cyano- nethyl -am no) - bi phenyl -4-yl]-thiophen-3-yl }- 435
(M1) amde 11 Propane-2-sulfonic acid [2-(3',5 -difluoro-4'- 408 (M1)
hydr oxg- bi phenyl'-4-yl) -t hi ophen- 3- ykl.oi fee 12

N { 2- Cyano- 4’ -[3-( ropane 2- suI fon ]
pyridin-4-yl]-bi ph& ; ot -Yoraaahe- 2- sul foni c .
acid [4-(2' -cy | _ 14
Pr opane- 2- sul f%ir%lgtclg aa%t% Jélb\? Ef,ltﬁlﬁmﬁgégolﬁ%q ﬁ’ Qlfd?)ﬂ éc%& (%-BQ)ILO %ﬁ@n@ﬁ

di f I uor o- 4hil Mﬁl-bm@dﬂﬁlmﬂov,]glmﬂ boiohisracig- (OZFSM!DH' M Na (sl wageri de

Pr e one t NG1utih (PR -SPPRBPNYS (0.0 RnlB L MR LR Arolh &y the procedure
10 deoxygenated 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). ‘
Prep‘are the following compounds in a manner analogous to the procedure set forth

15 inthe above example:

' DATA
| EXAMPLE | COMPOUIND MS (BS-):
2 Propane-2-sulfonic acid [2-(4*-amino-biphenyl-4- :
yi)-thiophen-3-yl]-amide 37.1 M-1)
3 { Propane-2-sulfonic acid [2-(2'-cyano-biphenyl-4-
y)-thiophen-3-y1}-amide 381D
4 N-{4'-{3-(Propane-2-sulfenylamino)- 413 M-1)
thiophen-2-yl)-biphenyl-3-y1}-acetamide "
5 - Propane-2-sulfonic acid [2-(3"-methanesulfonyl- 449 (M-1)
arnino-biphenyl-4-yl)-thiophen-3-yl]-amide Rl
6 N-f2- (Propane -Z-sulfonylamino)- _
[1,14",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 i




forth in Exanple 1. Extract the resultant conpound in ethyl
| ayer with water three tines,

t he organi

c

concentrat @ot@og@Rtailn the title

(ES-): 15 Propane-2-sulfonic acid [23(4' -acetyl-2'-cyano- 423 (M 1)
bi phenyl - 4-yl)-thi ophen-3-yl]-am de 16
2-{4' -[ 3- (Propane- 2-sul fonyl am no) -t hi ophen-2-yl]- 436 (M1)
bi phenyl -4-yl }-acetanide Prepare the followi ng conpounds in a manner
anal ogous with the ptocedure set 10 forth in Preparatjon ATV\D
2006/ 13281/l FXAMBSROP6/ 020204  34CEXAIRIND COMPOUND DATA @g
-[ 3- (Propane- 2- sul f onyl am no) -t hi ophen-2-y1]- M (ESk, Pley
bi phenyl -3Fsulffonic [-3-sulfonic acid am dﬂPdQ 20 p ) 437 (W) 18
-[3- (Propane-%-sul { ors\}n{%ﬁywyé‘rt[ﬁﬂ%rﬁa@w =Zswionylampol-ES} bi
henyl - 4-sul foni c aci ¢ amﬁdepl(epc?al]ﬁhl 91’13’11-3%1](4%54@@114@8 Proaane 2- su?fonl c acid
[ 2- (4' -l upro=brphenyt~4-—374— (Wit —t)=thrmhemr=3i=apide—26
Propane- 2-sul f ofi c a¢ iHoﬁ@e(%ﬂfanktayﬂd{bi(%mM‘-ﬁydrﬁ% %‘3 Mq thio
hen-3- 1)-pnide 21 Pyopanebigheyl- 44y]j+th::op¥mnd§ fl}%m@ﬂie 4' -d} 39
i f1uoro-bi prenyt—4—~t-hi-n—hen-3 af-ge—22
N-[ 2- Pl uor p- 4' -103- ( pf oB&‘ﬁ@n@z -sylfon f‘g‘% ‘}Xa“% 1C¥M1) | thio hen-2 1]-b
hen | -4-.1)-acetani d¢ Z3H¥IGHIRR: IQP}S‘:BYIf‘bW @1%333[3Q1'( 2| - c$3&%4) - £ uor o-
399 (M1) |biphen-4- |)-thio p@We3.yll_ anide 24l
Propane- 2-sul f oiji ¢ a¢i dPL(%EQ;QJSgi'fGrgg W@Q%%rgﬁ%yg_& 406 (M1
4-yl)-thiohen-3-, I]4a o 1A thioshen 3vlamide ] 408 (M-1)
: ' . n?ly%?oxy—bzphenyl-4-y])—thx.ophe.n-3-yl]—amlde
12 N-{2-Cyano-4'-[3-(propane-2-sulfonylamino)- 433 (M-1)
pyridin-4-yl}-biphenyl-4-yl }-acetamide Al
13 Pmpane -2-sulfonic acid [4-(2"-cyano- blpheny]—4-
' y)- pynd1n—3-y]] -amide 376 (M-1)
14 Propane—Z—sulfomc 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.
N . _ DATA
EXAMPLE COMPOUND MS (BS-):
15 Propane-2-sulfonic acid [2-(4'-acetyl-2"-cyano-
biphenyl-4-yl)-thiophen-3-yl]-amide 423 (M-1)
16 2—{4'-[3—(Propane—2—su]fonyiﬁmino)-thiophen—z-yl]-
biphenyl-4-yl }-acetamide 436 (M-1)
Prepare the following compounds in a manner analogous with the procedure set
10  forth in Preparation 4:

dry over

MySH4,

acetate, wash
filter,

and

5 conpound. EXAVPLE CoPOShDs/dAIa NS




25 Propané-2-sulfonic acid [2-(2'-cyano-4'-nitro bi hen

L ]-4-.
[2-(4

1) -t hi ophen-3-yl]-am de 426(M 1)
- am We28iergwaN0- 398 (M1  bi
Propane-2-sulfonic acid [2-(3' -cyanomst hyl -

395 (M 1)

bi .

26 Propane-2-sulfonic acid ‘
hen | -4-yl)-thi o hecTas2d06/628m4de 27
hen 1-4-

10

1)-thin hen-3- |]-am de Exanple 28 5 Propane-2-sulfonic acid
{2-(4"-(2-hydroxy-athyl)-bi phenyl -4-vl|-thiophen-3-yl amde M Xx

pr opane- 2-sul foni c

acid{2-[4-(4,4,5, 5-tetramethyl -[ 1, 3, 2] di oxabor ol an- 2-yl) - )
phenyl ] - t hi-epheR—3—y}—art-de—(-0—10—g)—O-—1—equiv—of—tet+akis

tri phenyl bal | adi um (OEONZP(EQNDV of 2M sodi um ﬂ‘?&g t e Jagueous
solution ijp-DVE (2 ) _and Et OH(l m)——and warmt o 90-95C :\A;rning
two nin, add 217 4- by ofd>yRenge2-stftalamine)-thophendayli) | MSAEStimel{ t hat

t enperaturie_for 1.5 h. binhepyirhtusionis agidpnide (FaCl.dpnt) ¢ e (fr ) 43HGVHL | fy by
silica gel{ Strita (})4'daPropaued safanylaminajithibplive2ayles - EMSAES ymald):dént t o
give 0.041 g of the titiplengehpiionit. acBniiGS@PACLAp) : 402 46TI¥1) V\ﬁg

2006/ 13281]] PCI{ 052D 0®ropata20shlfonte acdd{@yH 'efhidro-biphenyl-4- .
6- (Propaner 2- sul f onyl am no) - 4y1y-{hfophgs-8p4Ranide sul f onyl ajm r?gfl %popr en-2-Xl - -
bi phenyl - 2~ car boxy| 1 prg edz Eefhicdm [m@tdég@l_gbh@@p@an - 2 sul Tonl ¢ acid
(L0 & dhabororen PL‘“ S otk e 5 o )

, 3, aboréfant2=yt) 1 :
RN Gt e ﬁ@@ ﬂﬁ‘&iﬁ“%%f‘ﬂg;&%ﬁ by Sum e SR
2.2nL, 4. 5nmol; : O] +5—mt—of—1;14
~di oxane under to ﬁ 9' ng, oom3iléMpEY atjur e,
dilute with—eh cthyf A pt-tratee—ag] sodi um
chloride, jand zZgy o _ y 3eoftvaph 10
chr omat ogr i Z&lalil
6-nitro-4'f[3-thriop a|1n,3g:ngnc—2-sulfomc acxd {2—(2 —dicyano—b1phenyl- 406 (M- 1)
sul f onyl anjno) - t Hi ophen- 2-y| +mrmhm3ﬁllm%xv| ic acid methyl” edter (250
nmg). M5 (j e)25 478 7( Respane-2-smelfor@naidl 22 - H@@-@Mmm 2. ﬁlﬁr’(g,pb) t a
sol ution of 6-nitrof4' -[ 3biphenybdnd-thiophen-3-yll-ammde
sul f onyl anj no) 2& hi ophdtreZng]2] sulbfiopiaeoig[2- 24" cariieXyyir-ac| d %t(ﬂﬂ) egter (250
ny, 0.54 biphenyl-4-yl)-thiophen-3-yl]-amide '

27 . Propane—zmsulfomc acid [2-(3"-cyanomethyl- 3'95 (M-1)
~ biphenyl-4-yh)-thiophen-3-yi}-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]dicxaborolan-2-yI)-

phenyl]-thiophen-3-y1}-amide (0.10 g), 0.1 equiv of tetrakis triphenylphosphine palladiilm
(0), 2 equiv of 2M sodium carbonate agueous solution in DME (2 mL) and EtOH(1mL)
and warm to 90-95°C. After warming two min, add 2-(4-bromo-phenyl)-ethanol (1.3

equiv) and stir at that terperature 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).



15 mmol) in EtOH (5 nL). Heat the reaction at 80C for 3 hours. Add | OO
Et OAc and wash it with a saturated solution of NaHCO3, water and saturated
aq. sodi umygidoedisggi (50 nl). Dry over NaSO4, filter amdTAS2960PHeE t 0
dryness to provide 6-am no-4'-[3-(pro¥Fane-

2- sul fonyl am no) -t hi ophen-2-yl ] -bi phenyl - 2- carboxylic acid nethyl ester
(208 ng). M5 (me): 429.1(M1). 20 Add 1, 8-diazabicyclo [5.4.0)
undec-7-ene (DBU) drop wise (0.51 rr1_ 3.6nmmol) to a suspension of

6- am no-4' - [ 3- ( propane- 2- sul fonyl alfx p}etz |ophen 2-yl]-bi phenyl

carboxylic acid hI ) _ . I Bt an (9mL) at
0C, fol | Sui&Eengne- PR SPPADE-2 SUA A ; GHEMa-<C0. 21

nm., 0.9 mmol) and strr t he reactl @glcraer mterrperature over ni ght Renove
sol vent under reduced pressure 25 Purjfy wt | ash chromat ogr aphy

(Silica gel - heXi&dh fEInG@é‘)eO PISREEN-Ftogicr il @e@r{f*éeﬁ ~+etEpetighs 't o provi de

6- 2 fanvl
o S e ot sl v

535. 1( M 1)3-mm@a§gnzpt¢eacm Imtbyle:s@f (390 mg, 1.5mmol), Na,CO3 (2M, 2.2mlL., 4.5 mmol)

6- (propan %41 0

sul f onyl a%n%gé&iphﬁb ﬁgﬁlgrt%? ?’%J)%]]égéﬁﬁ%f'ggr oxane[ ?ngelélé?@sg(f‘ﬁvﬁmlémt er (46
ng, 0.08 Aftrnvaling t@mtbnueﬂaler@@ﬁngﬂut& w2th dimtinyi ):thmr(ZGOrrﬂ..) GV ash WIth water,

THP/ Met hanol/ ter 3/ 2/ v/v) to 06/ 13281 / 1US2 20204 36
60C for 3SR Chbort e iy e e eitpe %EWET&JRM&EJO\{} 8

met h)é hene chfbhiﬁﬁfglréiﬁy (.ﬁlﬁé’@g’ﬂl)hexé\ﬁuf,m:i) Z(Bpfbhﬁe &q::trcsm’LBt-(pfﬁibaﬁsz-a pH Eet vveeln
2 and 3. Furt u onvvlt chr a tetlte
conmpound. SKEPTY ?‘E)tg ]] Pe"y ‘E%%ﬂ’fiﬂ‘cea"gg’%ﬁ?‘gld’é%éy c acid
{2-14' - (2I-(}nyegt4f;@z;pM+5)yl rret hyI) bi phenyl - 4-y11-t hi ophen-3 vI I - am de
Deoxygenate and heat a m xture of trifl uoro-nethanesul fonic acid :

- (SH-t et r azolAd@GnEy L O Y10 mpi Zohampol)-td 2 gblutet a&fi6- 1@1461%1(},[3 Qr@panei2) ,
pr opane-2-sul fonic acid {2-] - tetrane 2] di oxaborol an
Wﬂ%m esteg

2- yl ) - phenyifgnyiamiapribiopheny P }yl]eh(sﬁlr&eyl@erbﬁjyh@aczh %Oé@g}) S4bari um
hydfo&'sde &g{qﬂ@@i j@?%nﬁe@m&ha g@%f&? %‘&fg B and- 04l ,

0. 2eq.) water m xture viv overni ght. Cool t he
wash it with a saturated solution of NaHCO3, water and saturatf:d aq. sodivm chlor;de {50

mLy). Pry over NaSQy, filter and evaporate to dryness to provide 6-amino-4’-{3-(propane-
2-sulfonylamino)-thiophen-2-ylJ-biphenyl-2-carboxylic acid methyl ester (208 mg). MS
(mle): 429.1(M-1).

20 Add 1,8-diazabicyclo [5.4.0] undec-7-ene (DBU) drop wise (6.51 mL, 3.6mmol)
to a suspension of 6-amino-4’-{3-(propane-2-sulfonylamino)-thiophen-2-ylj-biphenyl-2-
carboxylic acid methyl ester (208mg 0.48 mmol) in dichloromethane (9ml) at 0°C,l
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-sulfonylamine)-4'-{3-(propane-2-sulfonylamino)-
thiophen-2-yl}-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 methy] ester (46 mg, 0.08
30  mmol) and LiOH (30mg, 1.25 mmel) in 3 ml of THF/Methanol/water (3/2/1, v/viv) to



m xture to roomtenperature and dilute with 30nL Et OAc. WAsh with water
“(3x°10nm.) 15 and saturated ag. sodiumchloride, dry, and renove sol vent.
PurificatiWe296/Bp8ish chromat ography (Silica gel - CH2@EFUSRBAPYNG v/ v))
affords the title compound 50ng(53, 7). MS (me): 441.1(Mrl). Prepare .the
foll ow ng conpounds in a manner substantially anal ogous to the pr ocedure
set forth in the above exanple: 20 EXAMPLE COMPOUND DATA I\/IS (ES-) 31
{4'-[3-(Propane-2-sul fonyl am no)-th 414.1( _-1) io0 hen-2- - bi hen
1- 4- . 1] - abk ffey 3da:|%ﬁrg@vezmmnta[ngd(sm\@paﬁ@tez&ﬁmlf)oﬁwhmmwthy -
thi o hen-
., Men Bohlc B hdeoble A6 2009 B o povpen2 deBﬁ.Ffﬂ'?ﬁ-bi nenyl - 4-
l}- ro iopunﬁ:abmlwgh fRslogaomat2gphbyf affords thetide f@apgoshd.| MSZmADt 521dd 1-yl -bi
hen | - 4- égl thin hen-3-yl]-am de 425.0(_+1) WO 2006/ 132811

0

PCT[ US200 20204 37 Exanple 35 .
(4' - 35(Propane- 2-sul fonyl am no) -t hi ophen- 2-yl | - bi phenyl - 4-yl oxvl - acetic

acid 5 Heat a solution of (4- Iodo-ggenog{%;-acetl c acid or

(4- brono- phenoxy) -acetic acid (O , propane-2-sulfonic acid .
{2-[4- (4, 4PRopand 2hulded fyd {3-j4 222 e anethy he){ PRehiddhesRlypphen- 3-yl -
}-amde (122 ng, 0.30 nmol), .PC12 ppf_ bari um

ng,
hydrOX|de(158ng, 0.50 mmol) X9 (v/iv 4:1, 25n1_) to 80 C under

ni trogen at nMoSpRGHBedRE m&ﬁtaﬁﬁiﬂmbﬁ&ﬂlub&%@n&ﬁ&e%ﬁ Wi P anQpRt hane
(50 10 nm.), then extract wmth H20 (4 x 50 nL) and dor t he conbi ned organic

phases0( I\/éS@?thYD-@nhéwiﬂfﬁtee’ﬁe{ (48:&1@;012@@03, EPD@G-M\MDM @cidd2-44-¢b#.bSni sh

30 RIS Dol b SR BRSS! 05
(ES-) : 430.12 eght WarinnFineloenide odwghyfiaiel Bimeg0.6ompbdeg.) bmd Rd(dipd9mganal ogous to
the proc eglﬁ’fl ?t{) ie%r)turl] 2ml 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- CH2Cl;:MeOH(1/50, v/v)) affords the title compound
50mg(53%). MS (m/e): 441.1(M+1).

Prepare the following compounds in 2 manner substantially analogous to the

procedure set forth in the above example: .

20
. EXAMPLE | C-QNIPOUND Mlgg i):
| syt smicodd | 4141040
P b Eopme s witontaningl T v
B | oA Cropme aifonglamin). 1 g 100
| Prope2aulforic it @Ak | s oaue)




15 in the above exanple: DATA EXAMPLE COMPOUND MS (ES-): 36

{4' -[3-(Propane- 2-sul fonyl am no) -t hi ophen- 2-yl ]

bi phenyl - 4y sbAagy! }-acetic acid 446.1 (M 1) Exanplre1diksz006/020204

2-Chl oro-4'-r3-(propane- 2-sul fonyl am s0) -t hi ophen- 2-yl | - bi phenyl - 4- car boxy
lic acid 20 Beat in a sealed tube with stirring propane-2-sulfonic
acid{2-[4-(4,4,5, 5-

tetramethyl -[1, 3, 2] di oxabor ol an-2-yl) - phenyl ] -t hi ophen-3-yl}-am de (0.5
mol ), 3- chloro-4-trifluoronmethanesul f onyl oxy-benzoic acid (0.75 nmmol),
2M Na2CO33 aq. solution (0.2 nL) and Pd‘ PPh3)4 (0.05 mmol) in 4.0 mMl of a
m xture of DVE : Ethanol (2:1) to 24 h. Filter the mxture
through a snel li4gilpeaaRadsanRtyightiesthidhHen 251 honed P4 EYAR QRN a(IjB_e _
filtrate and purify resulftant conpound by flash chronatography ilica
gel - hexane /Et OAc). WD 2006/ 132811 PCTI US2006/ 020204 38 Add NaCH 2M (1

m) to-the res B I- } -Stif 24 h.
A 6RPHOE unt HeEYonfioh 8 A Bad oD} docticlah BB pltpbPitencidd 2
Filter t@28oind), poppmek-sdfnidreid {2-{4eddohpttmoethys (EBdjoxauBSaif-84 1) .

st 5t on e PIOREE FIPEUANE (12 s FE R e TRt i, BB aRSqlS 15
4- Cyano- 4'anfl Barfymi byxaoxid¢1S8 nfgp0.0 annalpin-DMPIHOMvA)4:1, 2.5 mLL) to 80 °C.

Lhi ophen- 2 ¥l Lot Rhenyl 2. CArBeXY LS BClH 320 1) and dichloromethane (50

2- Met hoxy MBderpatrqgsp ainsphese nyPHAPRSILO48

t hi ophen- Zniy) theReRRROVIh 0 1 x 30 &i1i)en@@lydhd dondfindr deYantOpthses (MgSO,).

[ 3- (propane-2-sul fonyl am no) - thiophen- y]ﬁ%) bi phenyl ;g- carboxylic acid
435 (M 1) Congerarate/ta fqrmsh p giide puiperas gy rlow 501151@%%';@@@}5,@}311

bi pheny! - 3neatRXhl esifcd &1-483 ahdVEld Acyitiords the titl d as a pale yell
{2-Fluoro-4 -E3- ('prgggne-%-sul_f onyl an%:);%f)o-r 8 the itle compound as a paie yellow
solid (65-80% yield). MS (ES-):430.1-(M-1).

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

15  in the above example:

_ S _ DATA
EXAMPLE | COMPOUND { MS(ES-):
36 {4"-[3-(Propane-2-sulfonylamino)-thiophen-2-y1}- | 4461 M)
biphenyl-4-ylsulfanyl }-acetic acid T '

Example 37
2-Chloro-4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl]-biphenyl-4-carboxylic acid

20 Heat in a sealed tube with stirting prop.ane—?-.sulfonif: acid{2-[4-(4.4,5,5-
tetramethyl-{1,3,2]dioxaborol an_—2-y])-pheny]}—thiophcn—?:—yi }-amide (0.5 mmol), 3-
chloro-4-riflucromethanesulfonyloxy-benzoic acid (0.75 mmol), 2M Na,CO; aq. solution
(0.2 mL) and Pd(PPhs)4 (0.05 mumol) 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 EtQAc.

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



t hi ophen-2-yl]-bi phenyl -4-y3}-acetic acid 432 (M1). 43
.2" - (.\Propane- 2-sul fony] am no)-5-trifluoronethyl- M5 (me): [1,2";
4', 1" ] t er phedydosdz8ar boxylic acid 481.2 (MH17); 462. 2 fddnd9z2o06/bdo204
2"-Ch] oro- 2- (propane-2-sul fonylam no) 3¢ 1, 1; 4", 1"] t er phenyl - 4" - car boxyl i c
acid 428 (M1) WD 2006/132811 PCT1US20061020204 39 EXAVPLE COVPOUND DATA
I\/IS, (ES-): 45 2"-Cyano-2-(propane-2-sul fonylamno)- 419 (M1) [1,1;
, 1"] terphenyl -4"-carboxylic acid 46.

2" Met hoxy- 2- (mcmp@dmimsmhﬁpﬂayhmmahresﬁﬂo (24 dnol) i ethanol (1 ml) and
4' 1" 1terphen I carboxylic acid 47 2" fPropane 2-sul fonyl am no) - 394
¥

( M 1) [1 sg 1Av]lq®l BEnt phkis appregapiaie ! and giwhite solid precipitates. Filter
6" - Et hoxy 1ige Jo%m@gmd%ﬂfeu tifeQBaAb@lménm ®@8):l4bs (M. 1"] terphenyl -3
car boxylic acid %gano 2-(pr opane- 2- sul f onyl am no) -
[1,1,4',1"]ter ﬁm;mthﬁfoll@am@wpp@ & almaneer paglggous@ith the procedure set

2- (Pro an [1,1';4",1"]terphenyl-3"-carboxylic acid 394
(M]) 8 ?%‘%Hj‘%g g)t%}%F)gaﬁ('b;(gropane 2. sul fonyl am no) - 420
pyr|d|n 4-ylj - bi phenyl - 4-carboxylic acid 52

2- Met hoxy-4' - [ 3- ( propane- 2- sul f onyl am no) - .
t hi ophen-2-yl]-bi phenyl -4-carboxylic acid 430 (M 1) Exanple 53

- 13- (Propane- 2- sul flonyl am no) - t hi ophen 2-yl | bi phenyl|-4-carboxyl{c acid
Add NaCH 2M e a suspensi o, @{P 3- (propane- 3- supggmy! antno) 5
t hi ophen- 2- yIH* nyl - 4- car boxy&ﬁ) AP et hyl ester {(OM®&smol ] in
ethanol (1 pl) and '

38 ! 4-Cyano-4-[3-(propane-2-sulfonylamino)- 425 (M-1)
thiophen-2-yl]-biphenyl-2-carboxylic acid i i
39 2-Methoxy-4'-[3-(propane-2-sulfonylamine)- 444 (M-1
thiophen-2-yl}-biphenyl-4-yl }-acetic acid -1y
40 At e .
6-Cyano-4'-[3-(propane-2-sutfonylamino)- 435 (-1)
thigphen-2-y1]-biphenyl-3-carboxylic acid ' e
41 v 1 _ . . -
4'-[3-(Propane-2-sulfonylamino)-thiophen-2-ylj- 400 (V-1
biphenyl-3-carbexylic acid ' (M-1)
42 {2-Fluoro-4'-[3-(propane-2-sulfonylamino)- 432 (M-1)
thiophen-2-ylj-biphenyl-4-yl}-acetic acid (M-1).
43 2".(Propane-2-sulfonylamino)-5-trifluoromethyl- 481143 ((;1/11]_37)
[1,1°;4°,1”Jterphenyl-2-carboxylic acid 462.2 (M-1)
44 2"-Chloro-2-(propane-2-sulfonylamino)-
[1,14",1"terphenyl-4"-carboxylic acid 428 (M-1)




stir 24 h.
precipitate

exanpl e:

Add 6N HCI
s. Filter

until pHis approximtely I

and a white solid

the solid to provide-the title conmpound: MS (ES-):
400 (M 1) . whBeaP3e1132811 PCTI US20061020204 40 Pr epar eQarius2606010004 ng
conpound in a manner anal ogous with tie procedure set

forth in t

he above

EXAMPLE COVPOUND DATA Ms (ES-): 54
2- (Propane- 2-sul fonyl am no) -4' -[ 3- ( propane-2
sul f onyl am no) -t hi ophen-2-yl]-bi phenyl -4- 521 (M 1) carboxylic acid

Exanpl e 55 {5 Propane2-sulfonic acid f2-(5 -am no-2'-c|~a}
no- bi phenyll- 4yl ) -t hi ¢phen-3-vl | - are propane- 2- pTiAONi ¢ aci d
[ 2-( ZP- cy;noéwlair Opbl phenyl - %3}1&3? Iﬁen- 3P ylo) - am NI (EB-)a nanner
anal ogous tjo the progedure set forth in Preparation 4| Add Snd 22 H20
(642 ny, 3.0 nmol) into a soTu*uon Oof propane- Z- SUIT(I’IIC acid [Z-(2' -
cyano-5' - niftro- g pheryl 4 ) ad D230 b -@mng)a (2 ﬁM') 1654 mol ) in
et hanol 10 {(6.54 nl}) aitl lt,y ‘% 4--3(;ar e L0 Coo to rjoom
terrperature. Concentﬁate e so nt |n va@uo. Dilute with
di chl or onetih ||a||c, atrdradd aCiUEuub sodium UI carbonate-got-utt+on—to-adj ust pH
to 8. Extract w th d thane an he conbi ned
organi c Iay|ers %étd con 5‘5%%, ; l% 'ggﬁlyocol gzg@%l'llfi
Purificatiagn by flasH chr UlgqtI SW xane [ Et OAc 2:{1)
furni shes 212 Y 1510 534 ol /Q?O/A nf ti-tle nnrmnnrrl as—a _pa! e ye| | ow
solid. M5 (n1e) 396 1 arrpl 56 Propane 2 syl fonic acid
f2-(2' -cyano-3'% -dlfluoro ] Z;‘ VHERe)- 4v|) th?’%‘b@‘@ﬁ)& 1 -amide
20 Heat in la seal ed tlube %ltﬁ lslt‘i’IPlF‘?nﬁ p?agfféﬁléc%j ul faQni c
acid(2-[4- (14,4, 5. 5-_tletranethyl-j1 3 2]di
oxabor ol an-|2-yl ) - phenyl ] 6t—Eﬂv@phaﬁpx®pw}2 aMogElapiod- m| ) , 6-
brono- 2, 4- di f | ué¥ o- 3-{hydr oxy- bddz&di kerpheayl-d'- 75 mol ), %M_@g wat er
solution (0.2 nL) and Pd(PPh3) 4 cidoggicandl ) in 4.0 nl| of a m xture of DME
Et hanol (2:1) to 8QC for 24 h. Filter the nixture tlhrough a snpll
silica pad [and ESL uted w tél;)_&%%_.(prggﬁgg[Sq_ﬁi%n)tdg&m)_
; [1,1%4',1"Jterphenyl-3"-carboxylic acid 419 (M-1)
50 " 2-{Propane-2-sulfonylamine)-
[1,1%4', 1" terpheny)-3"-carboxylic acid 394 (M-1)
51 2-Cyano-4'-[3-(propane-2-sulfonylamino)- 420
' pyridin-4-yl]-biphenyl-4-carboxylic acid
52 2-Methoxy-4'-[3-(propane-2-sulfonylamino)- 430 (M-1)
thiophen-2-yl]-biphenyl-4-carboxylic acid

TO!

Example 53

ane-2-sulfonylamino

iphenyl-4-carboxvlic acid

Add NaOH 2M (1 ml) to a suspension of 4’-[3-(propane-2-sulfonylamino)-

stir 24 h. Add 6N HC1 until pH is approximately 1 and a white solid precipitates. Filter
the solid 1o provide the title compound: MS (ES-): 400 (M-1).

thiophen-2-yl}-biphenyl-4-carboxylic acid ethyl ester (0.128 mmol) in ethanol (1 ml) and



25 filtrate and purify resultant conpound by flash chromatography (Silica
- gel ~methanol). Stir the resultant product (271 ng, 0.604 mol) with

t et r abut yl signmmdssesia odi de (313 ng, 0.847 mmol) i n anhypdmaiss0e6/o20204

di chl oronet hane at -78C under nitroge# WO 2006/ 132811 PCT/ US2006/ 020204
41 at nosphere. Add a solution of boron trichloride IN in dichloronethane
(5.0 M, 5 mol) over 2 min. Stir the resulting brown m xture for 5 mn
at 78C and al low the mixture to warm up to roomtenperature over | h.
Quench t he rea®tepam the foHowingshegowtidn a sannerfanalo@dhs withrthe precidng!seze with
saturated a S sol ution of sodium bicarbonate until pH 7 and 5 extract
t he produé‘f"ﬂi‘/\i“t F PoEnF ‘t hane (x3). Wash the conbined organic |ayers
with water [(x3), satlurated aq. sodium chl oride and dfy omg&gaanhydrous
sodi um sul fc};@dwwjer and concétMAPEND yield a cr pdevigreesy. oill .

Purification b&/ fTasi € %ﬂgg%ﬁ an(ni?b)l-ll qyé%r%%m@ex e/ ET COAC) dnd
XY

reverse phage p@#ifi c ou 433 (M 1).
10 Exanpl e 57 4- 0(0- %(gtrhi)o g?#eﬁg %UI& am na) tzﬁl n }l"?n gn- 2-yl ]

blphenyl )II-UU"L actd at—t1—a seated—ttbe—wth 3L|||'r||g

propane-2-sul foni c acid[ 2- [4(4455 '

tetramethyl -[1, 3, 2] di oxabor ol.an- 2- xpmpleeidy| ] - t hi ophen 3 yI} am de (0.5
d 75

4 4 AR D ".. a1 .
anhydr ous DM fPretp@fe éansuﬁémb acaE[mmEﬁﬁlS—Saﬂﬂ'o— eh§1y4 mlﬂnjphkﬁ-aat e by

fl ash chronot agraphy Slllca gel exan t NaCH 2M n) to a
"suspensi orYrEDoafm1 i A TBYET plosous oy ‘{Uo‘i‘“?{ erf(lﬁ'-r)é‘lx")'ﬂ‘i“h BPHERN4 (A99y ) and stir
24 h.  Addh6ly oemln&g,alzi@rﬁmapmt@xwﬁﬁcﬁdaf kopahél2 aubtid RicRled

precipitates. Filter the solid to 20 provi de the title corrpound M5 (ES-):
256, (M 1) cymioghaite-tpkeny bi-bbuhisg oty s (679 Wenbfrmmahal 6hEE 1o ¢ he

e ) 2 R e oL o a5 ey oAb I 1)
b| phenyl 4e1314)\)e.tb¢1scﬁ)\(;mem1&cy¢ ] Pdwte eheth dichloromethane, and add aqueous sodium
bicarbonate solution to adjust pH to 8. Extract with with dichloromethane (3 x 100 mL)
and dry the combined organic layers and concentrate to give a slightly colored solid.
Purification by flash chromatography (Silica gel-Hexane /EtOAc 2:1) furnishes 212 myg,
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-yl) thiophen-3-
1}-amide
20 Heat in a sealed tube with stirring propane-2-sulfonic acid{2-{4-(4.4,5,5-
tetramethyl-{1,3,2]dioxaborolan-2-y1)-phenyl]-thiophen-3-yl} -amide (0.5 mmol), 6-
'bromo—2,4-diﬂuoro~3—hydroxy—benzonin'ile (0.75 mmol), 2ZM Na,CO; water solution (0.2
ml) and PA{PPhs)4 (0.05 mmol) in 4.0 m! of 2 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



59 2-Cyano-4'-[ 3-(propane-2-sul fonyl am no)- 425

t hi ophen- 2-yl]-bi phenyl -4-carboxylic acid -1) 60

2- Met hyl - dwpl8estiBisepane- 2- sul f onyl am no) PCT/US2006/020204
t hi ophen- 2-yl ] -bi phenyl -4-carboxylic acid 414 (M 1) WO 2006/ 132811
PCTI US2006/ 020204 42 EXAMPLE COVWOUND DATA Ms (ES-): 61

2- Hydr oxy-4'-[ 3-(propane-2-sul fonyl am no)- 416 (M1)

t hi ophen- 2-yl ] - bi phenyl -4-carboxylic acid 62

2- Et hoxy- étmo[sﬁre(‘ﬂ)l?\@ﬂa@ﬁuﬁoﬁbﬂ Hoamyiriahloriag 1N in dichloromethane (5.0 ml, 5 mmol)

t hi ophen- 2-yl ] - 4- car boxyl.i
| sopr opox§¥4 ey é) rﬂb%ﬁ?’l‘ét“ig‘%‘m”f‘ G‘Hﬂ“??ﬁ%ﬁg}m“ ﬂ‘S(BrMﬁ/é‘!E})"‘HOW the mixture to
t hi ophen- a'a:k‘Ml Hir@bﬁ@éﬂl AnGRINEXYh Q;]élﬁ:h%e Iééctmn with crushed ice, Sl'll‘ for 30

2" - Et hoxy- 2- (pr ane- 2- sulfonyl am no

[1,1; 4 Jterp - -carboxyllc
acid 438 [ Dpu Zczwﬂlrm}'em@dzq'eq@m@)p@%@@e@ﬂ@&ﬂ@mﬁswn@?( [1,1;

4 1" 1,1°;

2 1013 or ERER e SR Go R O Rar W ish AR AR B A g

{6 Cyano- watef @3], patopmdanSOdmm drigdidenandalyry Wﬂrew*ydmuﬂsqdllhmlsul}fﬁhen&heﬁ yl oxy} -
t d, He 4- i d et t 120

ot | W e T S S YRR BB Pl bl T

1, 3, 2] di ogﬂhmxaﬁeaﬁt%yhﬁéxamm}iase plhifimﬁ@ﬂyﬂdyﬁe)ntamod@oﬁraﬁll\d 4. 50

nmol ), ngs Na2CO3 solution (0.75 nL) and Pd(PCy3)2Cl2 (55.4 ny,
0. 075 rrrmli?:"q 4-di oxane (3.0 nlL) to 80C under nitrogen atnosphere for

20 h.idPour into 0.1 MHC solution and adjust pHto 7, then extract with
diethyl ether (3 x 50 nL) and dry ihe conbi ned organi c phases (MgS®4) and
' 7asaye||ovv|sh sol i d.

concentrate 10 to furnish a crude

Purificati qnoﬂufh
1:1) yields

[ 3- (pr opane- 2- EﬁﬁtF’bﬁ%aﬁﬁﬂhﬂwlﬂ?ﬁt@ﬁmmﬂmyﬂ's%ﬁomﬁ@ﬁw2 ﬁ‘i-ﬂf’r ‘bﬁ#) acetic acid
ethyl est ghra@8thyl-[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,CO; water solution (0.2 mL) and
Pd(PPhs)4 (0.05 mmol) in 4.0 ml of an anhydrous DME to 100°C for 24 h. Evaporate and
purify the filirate by flash chromotography (Silica gel-hexane/EtOAc). Add NaOH 2M (1
mb) to a suspension of the resultant ester (0.128 mmol) in ethanol (1 ml) and stir 24 h.

Add 6N HCI until pH is appreximately 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 aralogous 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 | -1

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

9 thiophen-2-y1]-biphenyl-4-carboxylic acid 425 (M-1)

60  2-Methy}-4'-{3-(propane-2-sulfonylamino)- 414 (M-1
thio_phen—Z—yl]-bipheny]-4—carboxy1ic acid M-1)




a pale yellow solid. Prepare aqueous LiOH solution by dissolving 50 ng of
15 Add aqueous LiOH solution slowy to a :
0. 415 myatrjuszevsibidzod 2. 0 i)
Concentrate to
Wash wi th di ch)oronet hane

.LiCHIn 1.0 nL of water.

sol ution ofyotfagsdpaye prepared ester (200m g,
and MeCOH (1.0 nl).

renove the
(2x50 ).

St
sol vent .

Dilute in HO (50 niL).

ir the mxture a2 60 C for 3 h.

Add 0.1 M HCO solution to adjust pHto 3. Extract with

i sopropyl sul f ani d) boroni ¢ aci d (0 75 mol

m.) and

{6-Cyano-4"-[3-(prapane-2-sulfonylamino

&

Example 67

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]-

-acetic acid

-thi(}phen-'?;.—}fl}—mniﬂe (204 mg, 0.50 mmol), 2M agueous NayCOj3 solution (0.75 mkL) and
PA(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 HC] solution and adjust pH to 7, then extract with

diethyl ether (3 x 50 ml.) and dry the combined organic phases (MgS0O,) and concentrate

10

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

(Silica gel-Hexane /dicthyl ether 1:1) yields 201 mg, 0.42 mmol (83%) of {6-Cyano4'-
[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 agueous 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 ;0 (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

2M NaZCCB wat er sol ution (0.2

di chl oronet hane (2x50 mL) and diethyl ether (2x50 mL). Dry the conbi ned
organi cs ard concentifate WO 2006/ 132811 PCT/ US2006/ 0201_04 aunder '
reduced prgsEHAMRLE \li el d 137ng, COBROWNDI (72% of th $ §)corrpoundt
M5 (me): 455 1. (M1) FExanple 68 5 Propane-2-sulfoni “ ac

(2"-cyano-[|1,1 64 11t en@hafxyw Bydra:};eamzc@]fbleﬁimina) a s gg%t efwith
stirring prlopane- 2-syl f omucrphalcmja}émyh@@pmﬁbbmﬁramh 2- I%)l 0.5

mol ), 2-( yallub; ey )'uw ont-c 1O MO KSPo4A—H26 ol ) PPh3
(0.12 mmol )| and” %d(olkc) HEhoxp6- [ﬁTfBT a¢%2€“1®nﬂanwm dr )ug@g@gﬁgenat ed

1,4 di oxang to 110C flor Hhitpheregdotl-pip 1*6ﬁaﬁbp8<xllgrﬁ§ldand mai ntai i af RT
overni ght. [Add 10 Et § r ct [the "aqueoup phase
with di chl dr omefhane (?IQOP(QJ %[ﬁﬁ’% E’zta"r%ff" mhaE d| orgagMelphhses -
(Na2SO™4) and _concentrate ?1?1 ]gl?jlp eng{ “ggr © Sgtaﬁllde burificatioh by
flash chronat ogeaphy {( Si Izumlog 2= (peopane 2/sEf&Adamird)el ds {the title

compound. NB (ES-): 375 (M);L)a, gfﬁie@maﬁﬁ_ﬁlaabbghicqwgng co ‘ﬁﬁﬂilt‘pn A manner
subst ant i aHy anat ogagts—to—t he | ocedure—set—forth~ta—the—above e'arrpl e:
15 EXAMPLE ND DATA 2" (s (PP‘?%‘ Asuibonyigdem; ¢ agi dufzﬁ,r_ﬂyawo 69
[1,1';4",1") terphen-yl - 2- {4 },' “f@@hsmsﬂ pXyliEegifpl e -
Propane-2-sjul foggc aq “ e _

12- (pr opang- 2- su?fony Za%mr?a?e%fu Qny}am][ gg’lg 1 4Lh %erphefyl | 1394 MEE) Heat in a
seal ed tubelwith stiflring 2-i0 2-(phenyl 120



Pd(PPh3)4 (0.05 mml) in 4.0 nil of an anhydrous DME to 100C for 24 h.
Evaporate the organic solvent, prior to the addition of water (10 nmiL).
Extract thggWediasgiW th dichloromethane (3 x 20 nl) aradinehzgestobeo£onbi ned
organi ¢ phases (Na2SO4). Concentrate4sto furnish a crude m xture. Purify
by flash chromat ography (Silica gel 25 hexane /EtOAc). Add dropw se DBU
drop wise (8.76 nL, 56.92 mmmol) to a solution of the resultant am ne
(14.23 nmmol) in dichloromethane (50m) at 0C, followed by drop wise WD
2006/ 1328 1hadpeddublPRRaLRAA0 3040 13%h 20900 bl ¢f 2% SeHRkOR oripbaity! Msh! or i de
(3.29 nL, 28,46 mmpl) and Stir the reaction at roomterrperature for 24 h.
Renove sol@&nt453ddM-1reduce pressure and puri fy the residue by silica and
eluting with Et OAc: hexane 1:4 to EtOAC to provide the title conpound

(4.93 g, 98%. MS (ES-): 471 (M1) | e 71 Propane-2-sulfonic acid
[4-(3',5" - d|fluoro 4' - bi phenyl 4- ylghﬁﬁﬁ%n 3 yII-a6 de Dissol ve
22Dﬁethy| ; etuheny2nd)-2mids

0t hdd) E@Xﬁﬁé%ﬁa}ﬁ %&swﬁb?g épaoi’a%@ 253kl by “"B’m(“ioo@v%eﬂ?f‘g et hanol
Evapor at e yhaimiéa((sS anaharidcyHadphedfilbomnacacid (ﬂw Stthnm K{P@,a1,0Apn8y t he
acidic m xtur SCX .car tet S rtr| e W th _nethanol
(x3) to ré‘?FB?/‘i !%1&438% lf?ﬁ*ﬁ{fﬁ(gg&z (Egg [5‘1‘“801 gf“é f‘r‘W g?g?xﬁﬁnméﬂnom ain
net hanol  tigs &btk tb mﬂ:%r £N 20651 3 dcdh mbhud B nRintdiN g KT biLnigiRNRAagNd as a
yel l ow solid (50%vyield M5 (ES-):. 403. 15 Exag]_)jl e 72 2-Cvano

4" - (31Ppr S@fieand WHET BILARRBy T the paReaUS LR Wb gichlopernctbana(huR91 i ¢ aci d
Charge a 1 yla,dapphechacked &gaﬁleaﬁés&rmmgBﬁ@cwca&a@smisﬁamy rring,

set under |nert ‘at nospher e argon with

[ 2- (4 br omxsyrﬁeﬁym,ﬁcamn bpﬂ@m@wqmm@ma(ml@aaelrhm@e fEeppchiialdd thetitler (800
9. 2.25 mol), 806 Ms&f $720k)). FRPhre G oM SN VoS BhdHa 1P ] rafingd OV T O

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

15
' ' DATA
EXAMPLE COMPOUND | VS (55 )
Propane-2-sulfonic acid (4"-cyano- -
69 [1,154',1"Jterphen-yl-2-yl)-amide 375 (M-1) |

: Example 70
Propane-2-sulfonic acid |2-(propane-2-sulfonylamino)-[1,1"4".1")terphenyl-2"-yl}-amide

Heat in a sealed tube with stirring 2-iodophenylamine (0.5 mmol), 2-(pheny!

20  isopropylsulfamid)boronic acid (0.75 mmol), 2M Na,COs water solation (0.2 mL) and
Pd(PPhs)s (0.05 mmol) in 4.0 ml of an anhydrous DME to 100°C for 24 h. Evaporate the
organic so]vent; prior to the addition of water (10 rnL) Extract the mixture with
dichloromethane (3 x 20 mL)) and dry the combined organic phases (Na2SQO,).
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



16.9C and add a solution of 5-6N HCI/IPA (1600 niL) in 10 mnutes via a
.droppi ng, .funnel between 10C and 25C. Heat the reaction m xture to 50C
Stir the raguohd/aasy suspension for 90 minutes at 50C. Gamxluszmsnosmepensi on
bel ow 10 C and add 2N NaOH solution 773 nL) over 25 m nutes,

mai ntai ni ng the tenperature bel ow 20C. Add 2N 25 NaOH (450 nL) to reach a
pH of 12-13. Separate the two | ayers by decantation. Re- extract the
aqueous phase with Et OAc (500 nlL). Dry the conbined organic |ayers over
MySHA ( 20Qd@liorasfdsepystRuibRylichlotidy (BRBsml 02 8y435’rhﬂ101) and stir the reaction at '
2- (4- Brono-phenyl ) -t hi ophen-3-y] am ne ~ (562.3g, 2.21 npl) as a beig

solid. ' HegURempsEgEor 24y %WJ@ S?’tye(@méﬁfrrs%my- pressysy arsivaslf:( @e resﬁueJ =5. 4
Hz), 7.06 bglgphcia el Wil E® A Nexarfe B2 i B0 4 thlprolFaedndufizd (d, 2H, '
J= 8.8 Hz). WD 20061132811 PCTI US20061020204 5 Charge aacrinub e jacketed
20 L react®P3 af8rppds 1 476éMabi cal stirrer and set under inert

at nosphere of argon with 2-(4-Bronp-phenyl)-thi ophene-3-yl am ne (562 g,
2.21 nol) and CH2CI 2 (9.435 L). Cbtain a clear solution. Add DBU (1.999 L)
and cool the mixture to 9.4 C Ad@qml;@a’&ie 2-sul fonyl chloride (0.6169)
in 20 mnues 5 i _ ) _ ,C. he .reaction
m xture 22-HEH : FEaCt o gttt on

m xture to 11Q)&mlvaﬁ,d ]almealﬁm@m{sorﬁ@imﬂjsBmmﬁoro-séiBC(pm@me-NMCI (7.65 L)

cool'ed at i m xt e the
agqueous pﬁég‘é‘yl%%‘ﬁ“ﬂyﬂ lféigﬁ’t‘l_g‘ ﬂ“"eﬁ%‘”ﬁ‘ﬁ%&@ﬁ 3{16& aﬂ."}“‘@ﬁa‘% rate to
drynegs aMOK-ﬁM(Id}ﬁl)raﬁéhéﬁi%dﬁx@n@idwcffércnh@vaé&ﬁlgs&)rents diRakabeg m xture
until conplete 10 dissolution at 70 C. Cool the solution to 41 C and add

wat er (138% tapgidifgihemigRee. Anplyba aridis EYere e CaE carpidge. Blute e SE8d wash
two tines Wikdpe sath fdth ol gﬁ;}llé rcﬁio%@&gbasm i¥dptfiGes. BhoYe ﬁl@?roﬁga%ﬁl'ﬁ\g bei ge

solid under vacuum at 26 days to gl ve propane- fonic

aci dj 2- (4351&1@@13*-19n‘@ﬁsﬂmltphﬁ?ph@ﬁéfesalgqraﬂoarﬁi;%m(g@égwglﬂeroslpmd)as a' H NVR
250Iv1|| % 3.16 (kept, | H J= 6.9 Hz
(7 28 (pse e I’?@%”ﬁ@“%ﬁ?& _4§3H J=8.5 Hg) £y 6 (d, 2 H J= 8?5 Hz)

Char gé5a 10 L doubl e jacketed reactor equipped with a nechanical stirrer,

a reflux condenser and set under Iﬁj?”hnpropane 2-sul fonic

aci d[ 2- (4- br ono- phenyl ) -t hi ophene- de (688g, 1.91 nol), DW (7.74
L), bis-(pi 2dbahad'qBdplon2 6B yirmiRo)a8iopkn}2-vi]: *MMM and

POt assi um acet ghe, (58 B oAl LRSS L hlh Ma bk 80, G [0 1
under inert atmosphere of argon with [2—(4-bromo-.phenyl)-th1ophen—SFy}]-car.bannc acid
20  tert-butyl ester (800 g, 2.25 mol) and EtOAc (3.2 L). Cool the vellow solution is down to
16.9°C and add a solution of 5-6N HCVIPA (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

MgS0, (200 g) and evaporate to dryness o yield 2—(4-Bromo—phenyl)—thiophen;B-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=52Hz),732(d,2H, J= 8.9 Hz), 745 (d, 2H, J=8.8 Hz).



20 h. Cool the m xture down to 20 C. Quench the m xture with water (8650
m.) and extract wth EtOAc (3440 nl). Re-extract the aqueous phase wth
- Et OAc (458 wWrh-doos/f2gai ne all the organic | ayers and evapores00600024 yness
to give 1420 g of crude material. Pur#fy 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 {2-14-(4,4,5,5-tetranethyl
25 [ 1, 3, 2] di oxabor ol an-2-yl ) -phenyl]-thi ophen-3-yl}-an de as a yell ow
solid (7479). dﬁargblb/ﬂoﬁtﬂéﬁckéﬁdz@ﬂﬁbor ec}u@;&d(udﬂl Iﬁédh:ml&ﬂl@t}ﬁéﬂ?ahd sé. 37 (s,
12 H), 3.12 (hept, H J=6. 32 (d, 1 H
J=5.2Hz) FRAYipg! at‘I*PPPhﬁfe@f flaqﬁ)wmvz gbeoaﬂO @“"FVI) fha%@eac—ﬁ@fjmeméﬁag a 10 L
doubl e j aemtrﬁsh)l LRPCHAT, Wi, w&zﬁalcreaal so}iﬁi‘oﬁ I £dd BE@I . 99@15 b 0%91

condenser with ydroxy benzoi c acid @X ester nol ) and

acetic acitbe pEtge tq_34 *ECiohdd priepanei X gulfanyt Glgile . élrﬁx)an@@n@éﬁsmu on of IC
(1010 g) 'n'?alﬁtﬁx%r{ G g%ar(ﬂuré—%e}&ﬂ 2%"% %tﬁ?%rﬁétﬂoggﬁ%ggﬁrﬁ tHﬁﬁ)le ag%pzm 46

h. Stir theresutlng xture at 60-62 C sol ution
to 20 C amdmpletiamsf meaction, agat be r¢a6tidn) maridreite &1°CAn8 alidin ag@epys sohwioneful t i ng

suspensi on,_ov . j tar (2 L)
and cycl o%%@a%i]\%%&}_etﬁ%gfg?lﬁg a{sgf e(ém@%m%\%%aﬁ%gq%ﬁ%&%ﬁoéﬁ t%ﬂ const ant
we: ght ta sgparﬁegxegxgﬁhmgyhage|Wemrthen@gmc layer ditle PNHClg€S 12 IL), 2védomatet8 g, 4. 70
T2 1 b g el e il A o Ligog gt miffbismeleprigg 571
2.0 Hap 1I1:Dissoﬁn&7at7©dc d5eiiEs éoawon%aweaada&axhaﬂquﬂwcm{mé eactor,

equi pped Wi th a nmechanical stirrer, refl ux condenser and set under N2

Wi th 4- hydEesepsion PEdEcl ehsd e filfes @dé*(fﬁp twedngy with 2%bwl of 24t BOF/Hep ) |
di met hyl sylfaxd. gﬂ? tiraadstitdHe)be QO@!‘E%‘IH‘ 45&%u1% 2826 °teRl dah)StoPivd MofankO 105 C

and hold at thi erature the brown soluti’'on down to 20

C. Add watZesulignic agg[24npmp-rhens)- uzjwnhpnq éwl}taﬁédfn&ﬁﬁ% grk% melRdHAMRhen wash
the cake vhtinuat ephch Hﬁs (dsﬁfg S Rh §QB§1%§¢1'@JE%9°§1>($2§@5@%§%250 0

during I h at 20 C Fiiter t SUSpPENSI 0 uper
and rﬂﬁsem?ﬁ?*ﬂ@%f(:BSIEZJ DetchtHikB 5l rates, then evaporate 15 the

organte | AV KOuluIB S kNG DR i (AR R S L
to 27 C fqohdcalseramdl satiundag Natvneh paganeVi-tifonicheigi2adebro@olphenyr-thiopBerte- at  55C
under pr esss&iﬁ amlc% %ﬁg, 1‘51“&(&5 ?(7 74 1.), bis-(pinacolato)diboron (533 g, 2.09 mol),
“PdCl.dppf (78 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 BtOAc (3440 mL). Re-extract the aqueous phase with EtOAc (4587mL). Combine
all the organic 1ayers 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)-phenyll-thiophen-3-yl }-amide as a yellow solid (747g). '
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 (4, 1 H, J=5.2 Hz), 7.32 (d,1 H, J=5.2Hz) 743 (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 (58
L). Heat the mixture to 65 °C and add a solution of IC1 (1010 g) in acetic acid {1 L) in ¥2



cyano- benzbic acid ethyl ester. (777.7 g, 4.067 nol). "H NWVR (250 MHz,
.Dvs&d): 1.32 (t, j=7.1 Hz, 313), 4.3 (g, j=7.1 Hz, 2131), 7.13 (d, j=8:8
Hz, 1H), 8w@Yzoldhsssiy) =8.8 Hz, 20 2.2 Hz, 1H), 8.16 (d, gcaAXdagesozdeds 11 (s
(broad), 1H). Charge a 20 L double jaeketed reactor equipped with

mechani cal stirrer, set under inert atnosphere of argon with

4- hydr oxy- 3-cyano- benzoi c acid ethyl ester (720 g, 3.766 nol) and CH2O 2
Cool the brown suspension to 5 C and add Et3N (792 nL) resulting in a

brown sol yt $@nhe A@ﬂln%&t&r@%t 60—62 °(atfor515 h A1 the ibfdck 96101GH ©d0esUntioni ¢ \
anhydride 25 (950 ni) whi | e mai ntaining the tenperature

bet ween 2@%#@ opgmater (SH fmdf ‘6? (7 ik@ ticthe prgulang suspensipg@ven we 206, 1) .
S t t th
eparate g BN hed ﬁQ@a?ig?BE}%ﬁ%g&BﬁEx%é@ g“én bIBH GndepyYer With a |

10 % aqueous ution Treat the or ayer wth 300 g
MySO4 and vesrapoat 6 SCtidl agnstand seighd tgived- dejyahéqaﬂmbenmc acid ethy! ester

trifluoro I r id
(12185 g AR IR AP0 MGp GRS Y G 180 5B X By, 0

3H), 4. 55J=émHt;2H15mz(s, 1H)37.01 {,098.5 §tk, 1H;;ﬂ953ddﬂm 5&23}&911@%’1 J 8 8
Hz, T=2. 26‘!6-‘?’_%%?014}{? 55 (d, J=2.2 Hz, 1H) WD 2006/132811

PCT/ 13S20 47 Charge a 10 L doubl e jacketed reactor eqw pped vmth
mechani c?l sti Dha{ie aaOILBfohg]x acﬂiarrgmed Equippad ssth amﬁﬁmws&gérj‘m)%ﬂhkadlhum
acetate 41 and. DVE n 1 t he
orange sofgf¢ ?f‘ra‘l@%}"i‘m 4p$3fd£?’ié"4‘ XZ@F‘% 5(@3*% fé¢

M nutes atme?f) dmetNIEi1HBXIAR QDT 2019 bhb CRCST @42 .9 of. Zehdhhé thifttur éibftcaﬁ@t hyl 5
11,3, 2)di oxoggoréﬁ 2- yl)@%ﬁemt hi op hcgﬁ g%I}-am dé 7Af7 g; 1.83 nmol),

3- cyano- 4holdrat thigsppmetuiey & drib 1*&9?9106@#‘?81‘1@“ deve ton\H. Adgwater@822g,

2. 54 rml)4sethy4teﬁb@95@ner&éxﬂlﬂn&aa@@d@meﬁt%&% cm?uggpw&éréipt) and heat
the mxture is heated to ref After 1h, furt a t1o

3-cyano- 4Su$pehﬂﬂ@rqahfemrﬁ§§2§:\eé$ bbmd mﬂulb@]zbﬂ&()aﬁ dFikerithe suepameion opmy be

?gc [e Z S ?Ly A—f_ygl ??’?B‘j G (50185 HIPL 2V R ErBIARRE RS BeBHMhO Bt Chbh evaporate

t et r abh®et hyhe-¢riard B}rmtmﬁarbmsontmﬂy:miuthmyﬂrl}eptahe O phEhn I8still off 2l afes- ‘Cool

t he dark brovvn m xt 0 .extract

W th CHZCT teréeZgﬁ“ aﬁ#?ﬁg@géﬁ&rﬁ%} sep atr%%%%ermoﬁgd GﬁZy%’rHe\ﬂB“ f M with 7L
of 1N aquﬁmké\lazaﬁ:(iﬁmpmde (ENapoy 48 B at 5)3°druymﬁspses§1ﬁe o piee Lhddrogy-8f oi l .

Teactor vebgersalide fi pbpk St Bt B et e M BRI R

sol ution (1B29t,597. 81226714, 3Hg k7.0 ez, DEDWIL 3-8 8eH, OHR®.0F @Rl j58. Bledurl ng

1h. Cool
20 22Hz, 1H), 8.16 (d, j=2.2Hz), 12.11 (s (broad), 1H).

Charge a20 L double jacketed reactor equipped with mechanical stirrer, set under

mert 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 EtzN {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
Y2 h at 20 °C, then add 1N HCY (8 1). Separate the aqueous and organic layers and wash
the organic layer with a 10 % aqueous NaHCO; solution (8 L). Treat the organic layer
with 300 g MpSO;4 and evaporate to dryness to give 3-cyano-4-
trifluoromethoxycarbonyloxy-benzoic acid ethyl ester as a brown solid (1218.7 g, 3.77

30 mob). 'HNMR (250 MHz, CDCls) : 1.52 {t, J=7.1 Hz, 3H), 4.55 (g, J=7.1 Hz, 2H), 7.69
(d, /=8.8 Hz, 1H), 8.49 (dxd, /=8.8 Hz, /=2.2 Hz, 1H), 8.55 (d, J=2.2 Hz, 1H)



the m xture and evaporate under reduced pressure in a 20 L rotavapor
flask. Distill off 2 L of ethanol while adding 37% HCl (1500 niL) slowly
to the m xtvermogsesing the distillation. Control pH andCad$2@eeoed4 of 37%
HCl reach pH 0-1. .Continue the distil47ation until 5 to 6L of distillate
is obtained. Cool the resulting residue down between 10 and 20 C and 20
add CH2Cl 2 (1332 nlL). Stir the mxture over 4 h at 21 C filter and wash
with HO (400 nlL) and CH2C1 2 (400m1)."'Dry the brown solid under vacuum
at 55 C duri ngCh@gha iGL dyil@bdhCBﬂGdﬁgctmcmedWﬂhmmmmmhker ahieﬂNNR (250

755 (ol overpePBiR by it g ViR oyl s o g o OSRE Bpr B0 [

8.01 9( d, ﬁm’he@lphbkﬁhlﬁe Qg0 %ﬁl to tﬂE&aﬁgd‘éblunBiﬂ) A%{lelﬁl&w gﬁhdxpltdtﬁifoI%mHSnr ébc 2 Hz, 25
1 5 . 7
2 H)Et hoxy( %“X %’S% (3?(? 21%9‘% B{m’?ﬂ'})%( %%Bi%ﬁﬁid {2-[4-(4,4,5,5-tetramethyl-

en-2-yk!l - pj @bﬂﬁwdab&oﬁarzbmqshé@z]%bgm@ ﬁP@ﬁﬁdet(h@? %4 1. $EmbDRQNAsL4bY

coupl i ng propane 2-sul fonic acid

t et r anet h)‘ﬂ W&O@&HXJF%RW&WH?&HZ% yai etbﬂéﬁﬁw q822a|2eﬁﬁtﬁwl) Zthyljlcelivl de with
3- et hoxy-
angl og)(;ﬁs the ro%g&ggﬁzg\g‘;g006%@%%%?Q%£5€%%?%%%ﬂ fgte?og?ﬂn?:]

Prepar at i dh fﬂﬂhﬁfﬁﬂiﬁlﬁpmgf Paepe(dpityrommbonsatosylaxy-benzeiaatidethyl estgser at ur e
of 60C. gba ﬁé#ga% SRt Bt¥ufiol Yo pRb¥feSsitfbnld6id B {4 QWangs manner :

M x 2- et hox
(propabe- mtlsmblﬂlyh&ll hidropbdrhianZhdrptayi-thidpheinSry } -aditeaCbeixhd dagk aci d et hyl

and sti v PRERRT B Gt P Rgrolis sty Aot ol 8956 & hanol”
and wash tnﬂg Wqﬂﬂﬁelseplaiaxddw’rgarm lhi‘rbrt\ﬂ@ﬁmﬁé.wﬁﬁ T SPAGL aéii‘dods madda@n@queous
HCl  1IN.. Extract the desired product w th Et QA

mxture to US
Di 550l ve CYPoRE GRSy ig 2 136 805D Lisgiye b crudroikiaio el Alophql 4ba Ly )

mai nt ai ni M&Mf&%@%@&%%r@&ssé%@r istird dimbiifhestl AH&IHEOSE 6@93&151@” 1 hour
and then to RT. overnight. Filtrate the precipitate an under vacuum

at 451% 10°0FoMtgR(1-9 1) 8} 2P %53 Hpat thgbuyn mpixHo(RE mpstir m@)lh ©dl. 14 (d,

i = 1:7)) (()q !"Z :‘jhe@?)amré-ar%]evaéérate%nd% r%hu'é’zd pr@s%&ﬂa in® 2@ 3 rgta)%mor ﬂgsk I(‘)gftxﬁ OHZZ I7 11 1)

IH), 7.549f %thansal whije giciuzg 3R B (1508819 swll( mthmmstureﬂurmg th disgllatng Hz
ggllzj e?hil%ogtg?ﬁ fdﬂi%oé’grg %Pg&;i %J;D{(_:i iré%crpgﬁ e, Cotfihd ¥ YisAn i RALRES 201 C
to 6L of d15_t1}]ate is obtained. Cool the resulting residue down between 10 and 20 °C and
20  add CH;Cl; (1332 ml). Stir the mixture over 4 h at 21 °C, filter and wash with HyO (400 .
mkL) and CHCl; (400ml). Dry the brown solid under vacuum at 55 °C during 16 h to
yield 546.3g of the title compound. '"HNMR (250 MHz, DMSO0d): § ppﬁ 1.32l(t, J=6.6
Hz, 6H) 3.26 (septet, J=6.6 Hz, IH)I7.32 (d, 7=5.4 Hz, 1H) 7.79 (d, J=5.4 Hz, 1H) 7.93
{d, J=8.2 Hz, 1H) 8.01 (d, J=7.9, 1H) 8.04 (d, J=8.2 Hz, 2H) 8.48 (dd, J=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-sulfonylamino)-thiophen-2-yl]-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



15 benzoic'acid (38 g, 144 nmol) and saturated solution of HCl in ethanol
(600 nL) overnight. Evaporate the solvent yielding 42 g, 99 % of -
3- hydr oxy- 4y esder12enizoi c acid ethyl ester. 'H NVR (300prdiigs206R20283 . S
1.39 (t, J=7.1 Hz, 311),4.36 (q, J= %81 Hz, 211), 7.33 (dd, J= 8.3 and
2.0 Hz, IH), 7.64 (d, J= 2.0 Hz, 111), 7.75 (d, J= 8.3 Hz, 111). Add
ethyl iodide (33.8 g, 216 nmol) to a solution of 3-hydroxy-4-iodo-benzoic
acid ethyl 20 ester (42 g, 144 Wnol) and K2C (39.9 g, 288 mol) in

acet oni t rifogh (nmepaﬁéxjonmdﬂmngrwiﬁﬁﬁm) SN COgat ahleation kengetdat oDE0°CL Xt ur e,

t 65C f 2 h t I d I pt gi RT
gver ni gh'? r Ogtfuite e Iﬂ@%%ﬁf’é@ﬁ%ﬁ%%é@“éﬁﬁ%imgﬂ%& %{’% g'lolr’zﬁ'gt‘@r ude.
Filter t he(pﬁiplaﬂldiz Ethfdﬂy&hn@lﬂlfbﬁlﬁdn)f! ﬂmdlmqucaﬂmymmﬂﬁ '&§ter (‘58 ?It gb ?279,0

96 % 'H NMVR
Hz, 3H), @@813(!a6th3“01ﬂ‘@9%3 WMZM*@W‘%W@@)@&S@ Iz&cripp 7.36 (dd

Jr 8.1 O A/ R$2 . etBaddl o the e @it 1 ,
20 5t g b £ ond i a7 20 bt d ol and b oot

aci dl 2- 14 200mnY ot Et@sl ABidifly phetyiqubensyhixtpreyto|phk husing#61 BV \Hxidctahé de  Heat in

0752 R SO S RRNISH el hledgllol B QR Shpneny
Zaaciion ria e W“&*ag’?‘feem"e{“‘;‘é?‘ 2006/ 050000 46 s chol or et hane
L O A P R, ¥ B B2 R e e R oA gt Bt £ 0Ly et han

vat er 1010 ¢Hemighexticracss d, he %n’m (md gl DMsmosei haneg=03 Mz 25@1),}'\14-31 and

dry the conbi ned o%ﬁanl c phases 2804 Concentrate to furnish a crude
mi xt ure. P&/FETEEI3EH: 385 Ceptad i % 13y =('d Fr.28D gt 10 g en?

/ Vet hanol #; 31}1))’7 A QSJLI% ik e, @9@@99%3 ﬁz'\i@n(’ﬁ&)msf&%ag%% ée'? epar e

the foll ow n goun s In a manner anal ogous to the proce scri bed

in the aba% P&2 (B ANDLB. mm DATA Ms (ES-):
o ot o S oAl €11 98
15  benzoic acid (38 g, 144 mmol) and saturated solution of HC! in ethanol (600 mL)
overnight, Evaporate the solvent yielding 42 g, 99 % of 3-hydroxy-4-iodo-benzoic acid
ethyl ester. "H NMR (300 MHz, CDCl): 8 1.39 (¢, J= 7.1 Hz, 3H), 4.36 (g, J=7.1 He,
2H), 7.33 (dd, 7 = 8.3 and 2.0 Hz, 1H), 7.64 (4, /= 2.0 Hz, 1H), 7.75 (d, J = 8.3 Hz, 1H).
Add ethyl iodide (33.8 g, 216 mmo]) te a solution of 3-hydroxy-4-iodo-benzeic acid ethyl
20  ester (42 g, 144 mmol) and K»CO;5 (39.9 g, 288 mmol) in acetenitrile (400 mL) under
magnetic stirring. Heat the reaction mixture at 65°C for 2 hours, allow the rmxture 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, C-DClgj: 3 1.39 (t, J="7.1 Hz, 3H), 1.50 (t, J= 7.0 Hz, 3H), 4.16 (g, J = 7.0 Hz,
25 2H),437(q,J=7.1Hz, 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-vi)-biphenyl-4-yl]-thiophen-3-vl }-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), BusSnN; (2.0 mmol) to 100°C for 24 h. If

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



Propane-2-sulfonid acid [2-(1Htetrazol-5-yl) 76 [1,1;

,1"]terpheny| 2"-yl]-amde (toluene 1.0 nL 418 (M 1) dichloronethane
1.0 L) 77w seapssy-sul fonic acid [4"-(1Htetrazol - 5- ypgrusddsrnedvbd) .
[1,1 ;4" ,1" ter phenyl - 2-yl]-am de (tokuene 0.5 nlL) 10 Exam | pe78
Pr opane- 2-sul fonic acid {2-[3-cyano-4'-(1Htetrazol -5-yl)-bi phenyl -4- |
-t hi ophen-3-yll anode Add NaN3 (4.5 mmol) and a 1M solution of SiC 4
(1.5 nmol) in DCMto a sol ution of

2- Cyano- 4mcﬁ13}o§ﬁémmd&jsaua{)@ﬂwtmwg@mc bd)ienp hedided, Weibr 1 (B0 edlitoror 15
carboxylic aC| d am de ( ) in acetonitrile Stir 15 hat 70C

Concent r aptery H‘P}ﬁégéc{ﬂ?ﬁﬁ%*“F%&’éfbéibChﬁf%%tﬂ?‘@ € &ggéﬂk)\ﬁé‘drd@é‘bf?t ant resi due

in 20 M efmblidfhreand pha¥! MagsoN tﬁn%%@@@ﬁﬁzh% @&H&Qﬁhﬁctﬂ&‘et%r@c%
Concentrate all "or anlc | ayers to Hrﬁ%ness Purify by HPLC to provide the

title conpydiash Chv@n@tESﬁthZKﬁQ(CNE@TC e feetdandh 8: 19 plelds Whertifleccompoundis in a
manner procedure set forth 20 in the above exanple: WO
200611§Z8ﬁ§@?&36¥hﬁ020204 50 EXAMPLE COVPOUND DATA Ms (ES-): 79
Pr opane- 2 Psegafecthe follawiing dowpp@ids @Ipa apandg-aialogous to the procedure described in the

sul fonyl a 1Htetrazol - 5-yl)-bi phenyl -4- 545 (M 1) yl)-thin
hen- 3- nk?xe)oﬂé‘aglg Propane- 2-sul foni ¢ acid {2-[4'-cyano-2' - (propane 2

sul fonyl ani no) - bi phenyl - 4- yI] th| ophen-3-yl }- 502(9-1) am de Exanple 81

2- (Pr Opane_ 2-sulf [aTalVAR m_p_n\ -t hi nnken 2- y| |
- bi phenyl -4-_5 car bo<y| i c aci d met hyl ams de Add oxal yl ichl qu'dg (0 12 mmol )
to a s,uspensEWIEZ ( Pr opane- 2- SPHERHNRN no) - MS (BS-):
-[ 3- (pr opane-2-sulfonyl am no).-thiophen- 2- y1].- bi nh(ﬂnyl -4- carboxylli ¢ acid
(0.1 nmol) 95 Propane-2-sulfonic acid {2-[3'(IH-tetrazol-5-
ylmethyl)-biphenyl-4-yl] | 438 (M-1)

-thiophen-3-y1}-amide (dichloromethane 1.0 mL)
Propane-2-sulfoni¢ acid [2-(1H-tetrazol-5-y1)-

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

[1,1;4',1"terphenyl-2-yl}-amide (toluene 0.5 mL)

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

amide
Add NaNj; (4.5 mmol) and a 1M solution of SiCly (1.5 mmel}in DCMto a
sojution of 2-Cyano-4'-[3-(propane-2-sulfonylamino)-thiophen-2-yl}-biphenyl-4-

15  carboxylc 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 previde 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:



and DMF (0. 05 mmol ) in dichioronmethane at 0OC. Stir Ih at RT. Concentrate
.to dryness. under reduced pressure. Dissolve resultant residue in 3 nm
CH2C12 andwgddedidagdemol ) of 10 MeNH2 (2Min THF). Congeffusadosoiodes
reaction to dryness and purify by flash chromat ography (Silica gel-
eluting with 5eC0H | CH2Cl 2). Concentrate the desired fractions to
provide the title conmpound. M5 (ES-): 534 (M1). Prepare the foll ow ng
am des in a manner substantially anal ogous to the procedure set forth in

t he above dxanple: 15 EXAMPLE COVPOUND DATA NE(ES): | 82 \
2- Oyano- 4' -{[BeAppapane- 2- sul f onyl@oimoung24 (M 1). DATA
t hi ophen- 2- nyl - 4-carboxylic acid anide 83 MS (ES-):

2- (P - ony
sul(f(r)(r)@?g% no) 7t9h| ohampgfszgz Shﬂgﬂipéé;i%@?zggg{%ﬁ“@ car tS%YMﬁ acid am de

Exanpl e 84
2- Gyano- 4 ~-S=(propang nsut'f' acid —c 1o o .
(eg- g?/r:*rl)l ;)I | i%i&%?mg%ﬁ % L‘ﬁ EP p fCT 1 hlstag)ﬁla_ﬁhl pri de

sul fonyl am eN--2- sheAl%, carbg e.dLﬂ1 ol ) i

dlchloronethane 5 at RT. Stlr m xture for I h at 50C and concentrate to
dryness under reduced pressure. Add to the resultant residue 0.5 mol

MeNH2 (2Min' THF)* Concentrate theEg(gfﬁg@S@n to dryness and purify with
flash chr omat ogr aphy (Silica gel CHZC12) Concentrate the desired
f r act i onsZ2#{Bropamey?-gelfonylamingide ARRBE ' t

'l pe85 Propane-2-sul foni ¢ aci d_,po i
[2- (5 -am no-3' -fluoro- blphen =4 -yll-am de Add Snd 2-2
H20 (8.5 mmol )Aﬂd)oaalgl@nlhmﬂld@(ﬂ h?mpm@paaeu@emmf mfﬁ@r@anGZ{sﬂlfogr&lmm}

). vea 2 ieHBRPRRERFtorafugb oG RE Bnkiiy At a Gl b ure
over ni ght andA0ME(09Stmnell) @oklichloromethane at 0°C. Stir 1h at RT. Concentrate to dryness
under reduced pressure. Dissolve resultant residue in 3 mi CH;Cl, and add (2.8mmol) of
10  MeNH; (2M in THF). Concentrate the reaction ¢ dryness and purify by flash
chromatography (Silica gel- eluting with 5%MeOH / CH;Cly). Concentrete 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

sct forth in the above example:
15

' DATA
1PL)

EXAMPLE | COMPOUND MS (ES-):
82 2-Cyano-4'-[3-(propane-2-sulfonylamino)- 424 (M-1)
thiophen-2-yil-biphenyl-4-carboxylic acid amide )

%3 2-(Propane-2-sulfonylamino)-4'-[3-(propane-2-
sulfonylamino)-thiophen-2-yl}-biphenyl-4- 520 (QM-1)

carboxylic acid amide '

Example 84



15 solution of NaHCO3 (pH=11-12) and extract with EtOAc (2x50 nL). Dry
over NaSO4, filter and evaporate to dryness to provide the title ‘
conmpound. M® fobt3p811389 (M 1). Prepare the foll ow ng carmpesaed/o2aosa manner
anal ogous to the procedure set forth stin the above exanpl e: EXAMPLE
COMPOUND DATA Ms (ES-): 86 Propane-2-sulfonic acid

[2- (3" -am no-4'-fluoro- 389 (M1) bi phen. I-4-. | -thin hen-3-.1]-am de
20 Exanpl e 87 Propane-2-sulfonic acid :
[ 2- (4' - net hglGuahnd Bt (pxdpan-pleifonlyiadind-tibptepiPeyil-Biphbiyl-droatexylid acid
propane- 2-sul fonic acid [2-(4'-fornyl-bi phenyl -4-yl)-thi ophen-3-yl]-an de
25 (0.16 mmol ) in %, 2-dichl-oroet ha%@ﬁﬁ and add nethylam ne 2N in THE

(0.16m, 0.32 Apgeidn @Tch]foﬁﬁéfgﬁ.}_eﬂiﬁﬁg% HE@Perﬁidnroﬁzt@%aﬁﬁsﬂ [4-ipRgpasabut i on for
5 mn before addln (OAc)3BH (0 Stir the m xture at room

t enper at usBligaylanigo rﬂnonh@q B- enlﬁrqe@%kc w%ﬂlﬁmw@ue@cﬂman@lam@rat ed
NaHCOB saqy R*I‘SStﬁ%%ﬁé)fbrgﬁldm%@Hn‘a OREhRA0 R M&%QQ’Q#EE%E et %&gél ® i lter

PCTI US2006/ 020204 52 and filter the m xtur rou )
Evapor at e Adddo flie|resuitpat residiedbhingnol NsNH: £2Vidu dHED. @@Xemmqfhfi tgdiongbute with

MeOHI DCM to ¢ - Bas] | in MeOH to
gi ve a or QeSTRBuIR AL JRLE Ry (el s A

gel - Di chl dicopestraznibd ddsirbdifradtionis ©)rovide the dﬂe bempanid MS @BPOdBRIMNG (ES-): 5
399( M 1). Exanple 88 Pro9ane-2-sulfonic acid (2-i
2'.2'-bis-1(propane-2-sul fonyl am no)-nethyll-biphenyl-4-yl }-
t hi opllen 3-vl)-am de, and propane- 2-I5dnbR8sc acid

(2-12' -[(propane- -_slf_on Iam 0) - ) _

met hyl | - bi ph&FgRe-4-suligni¢ ag UL, ‘

BH3Me2S (0. 05 nﬂ%dd@in@b@ﬁ&@ (@?Hﬂﬁol) tB a%elﬁuéﬂ-oﬂfroﬂ-éﬂg—"ltﬁlfoﬁc i&ll‘ll['i [33-” of 95”'9
of propane-2-sulfonic acid no- bi phenyl - 4-yl ) -t hi ophen- 3-

yl ]-am de f(@f%grﬂ%?'blpll@eﬂ-“ﬁﬂ ﬁ“QlPhBH é‘l)’ﬂ -appideriiE2 nl“lé%lﬁ i Hﬁ“?tﬂl}r)eﬁ‘é% rflux
for 2 h ang &S@Ian aFﬂ?g 5230 %hin MAAGVIRPRRn] BB EARESSvePAERNRIPY A9 O | ML

of met hanol
15  soluotion of NaHCO3 (pH=11-12) and extract with EtOAc (2x50 mL). Dry over NaSQy,,

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- | _
8 bipheny}-4-yD)-thiophen-3-yi}-amide 389 (M-1)

20

"~ Example 87
. Propane-2-sulfonic acid [2-(4-methylaminomethyl-biphenvl-4-yl)-thiophen-3-yI]-amide

Mix propane-2-sulfonic acid [2-(4’-formyl-biphenyl-4-yl)-thiophen-3-yll-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 NaHCO5 agueous solution and dichloromethane



15 m xture' of 0.1 nL of nethanol and 0.03nL of hydrochl oride sol ution.
.Reflux the reaction for another 15m n. Renobve the solvent and add 6 niL of
et hanol to“rdaﬂ;@é;gzgjlile t hi oether. Suspend the solid in ptGruskessio2ed ur at ed
saturated aq. sodiumchloride and basgfy with anmmonia. Extract with

Et OAc(3x 10), dry, and renove solvent. Purification by flash

chromat ography (Silica gel-hexane | EtQAc) affords propane-2-sulfonic acid
[2-(2' 20 anunonet hyl - bi phenyl 4-yl)-thiophen-3-yl]-amde (100 ng, 62%.
M5 (mle): anéﬁﬂer%d\mamﬂdeugh 1Braeiphgiib finyC Eeaphids B¢ filtReeesmi/appiyehd DBU) drop,

w se (85ng, 0.6mml) to a suspensmn of propane-2-sulfonic acid

[2-(2 -am@&?ﬁt‘%Wl&F‘Wy?m@‘W h Mef DW\FJ}O&#@%H{&W% 0. 15 ol )

i n dichl or&Fgg,;e
i sopropyl sulfo chI or | F&%@Qﬁg{d@ &Mctﬁ%@&g‘ﬁ??@ﬁ&uﬁgﬁrﬁﬁﬁ room
t enper at u(&Ilwgifwlgﬁbronmwéd@hﬂmbﬁﬁ)tmm@rtheﬂetbh;@mppnmtsMSe(BSF)ur i fy Wwith
flash hr@g&&?graphy (Silica gel -hexane/ EtQAc). Concentrate the desired:
fractlgns vi de propane-2-sulfonic acid
(2-{2' -[ (propane-2-sul fonyl am no) - net hyl ] - bi phenyl - 4-yl }-

[ ophen 3-yl)-am de. M5 (rﬂe): 491. 1(M 1)., propane-2-sul fonic acid

2,2 -bis 30 Txbible'es

t hi
(2-{ .
[ (pr Opane-on@ubiz%wbxﬁahﬁan nRthslfdporahe ind)h de. M5
(mMe): 510, 2 . V\D 2006 132811 P IUSZOO 2204 53 Exam | | e 89
L [ 5_ Cl‘ll Ort ‘:-‘ 7 AN f 1k H lf J

henvl 14- carboxyli aci d éethvn bmhenv]-4-v]}—thlonhen—B-vI) amide _
‘Di ssol ve' 2-cyan propane sul fon % am no) - t hi ophen- 2-y1] - bi phenyl -

- carboxylic asfoerﬂwgcbﬂz&sh@onmfwep%& &6%&&#&9@1@&@#9& %nd add

N chloro ch RT and
N B R e e e S e sl
Strata@s wl]rmradgéwfmamlr 1 dged 1.8 it of AGIF. Weathhahintitdre lta)wﬁuhmérhmﬂhhmol

gradi ent .

conpound aC(S)O 4 \Ela)j; ?gcorgnceﬁ\sgé ?h% ﬁ%h%é orf'me(l‘b% d?m%i)égnl? Rfr%éﬂ‘%‘ r}e i‘lgot itle

Pr opanhg- 2-nsixtufeosfi(c] miiod njePhandl m\mﬂm ofatylianidstidd mh;tioarmtfhnahmmdon
bl Dhenvt - L}m ]ﬁ)othe% Bn%ghiemove ghe sg}m ent Gind add 6 mL of ethanol to remove the thioether.
Suspend the solid in 20 mL of saturated saturated aq. sodium chloride and basify with

ammonia. Extract with EtOAc(3x10), dry, and remove solvent. Purtfication by flash
chromatography (Silica gel-hexane /EtOAc) afferds propane-2-sulfonic acid .[2—(2’- |

20  aminomethyl-biphenyl-4-y1)-thiophen-3-yl]-amide (100 mg, 62%). MS (m/e):
387.2(M+1).

Add 1,8-diazabicyclo [54. 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-yi}-
amide (57mg, 0.15 mmol) in dichloromethane (2ml) at 0°C, followed by drop wise

25  addition of isopropylsulfonyl chloride (42mg, 0.3 minol) 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]-biphenyi-4-yl}-
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).



15 Add net hanesul fonam de (0.28 mmol ), EDCI (0.28 mmol) and DVAP (0. 28
nmml) to a_solution of :
2- Cyano- 4' V820¥BUne- 2- sul fori yl ani no) t hi ophen- 2-y1] Pbrfptlmlydzazm
4-carboxylic acid-(0.235 nmol) in DOM®Stir 8 h at RT. Add IN HCO and
extract wwth DCM Concentrate all organic |layers ta dryness. Purify by
HPLC to provide the title conmpound. M5 (ES-): 502 (M1l) 20 Exanple 91
5- Met hyl sul fanyl - 3" - (propane-2-sul fonylamno) [1 1 4" 1"lterphenyl 2
carboxylic acid M x
4- Met hyl sul fanyl -2-trifl uoromet han@&w oxy- benzoic acid nethyl ester
3..68 ramne

(1.216 g, 3.68 4455Tet 1, 3, 2-di oxaborol ane (0.85nd,
5.682), E& 0Ty opane-2-guifon Yiapimg thigpleenek: of frio BighdndD4-Bhhodign heat:
to refluxfor 16 hours Dilute the reaction with Et OAc and wash wWith

wat er. Concentrate under reduced pres T e. Next add pr opane- 2-sul fonic
acid (2' - br onoDiisgihie Ryyang-44[3(@opate-2- ﬁllﬁ)ailigmmﬂa SHSRERbL)y lﬁmﬁhe 12008 (7,

I g BN, SRR G S e r

with Et mehlox@&mcam@mmmow HhAHBDhd @bd@mxﬂye t%%éauﬁ g [URLYS pSodi um
chloride. 4l &b\mﬁ hﬂ_‘er gOSO4 and concentrate under uceg pressure. Purify
the react]on TR B rUApd wmt@mthm‘mnm%mﬂﬁgm 54

(Silica gwithtin:lhimmﬁ thzhennam bPgrd@¥% f
5 NEttbyI S % ;’SJE am=],[=l %r su?%%gﬁ éé%?b_@%ahﬁs%}ﬁiﬂfﬁo give 0.004 ¢

terp ‘ng R Q%W@tea%ﬂhé MSt FyL) (eed5q®1-481 g, 63%. M5 (mc):
456(I\/Hr1) M x the resultant ester (0.120 g, 0.263 mml), 1IN NaOH (1 m, |

mml) and 5 MeOH (1 "'m) heat flask to reflux for 1 hour and stir for 16
hours. Next add 0.2N HCl (5 ni lﬁigmjzgle__agd cool in ice bath. Filter t he

soI id. OotRoPame-MNalifdy c%h’ihfﬁ Wl 25 sul fog/l am no)

, 1"] t er phenyl - 2- car bo {0,056 f . '
Exarrpl e 92. 6-C yano-5- n‘et hyI sahid B opane 2-sul f onyl ani n0) [1 14
1" tegphenyl L c._ac g %

2 no 6. cy xSRI dPFaly - TR
ol) to a selution 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 afl 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-sulfonyl amino)}-[1,1:4',1"terphenyl-2-carboxylic acid

Mix 4-Methy]sulfanyl-?.—triﬂuoromethancsulfony]dxy—benzoic acid methyl ester
(1.216 g, 3.682 mmiol), 4,4,5,5—Tetrameﬂ1yl—1.,3,2-dioxaborolane (0.85ml, 5.682), EzN
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 -
N2,CO3 (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;0, followed by saturated aqueous sodium chloride. Dry with Na;SO4

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



(0.195 g, 0.521 nmol) and dichloronmethane (6 m) then cool to OC. Next add
.DBU.- 15 (0.33 m, 2.162 mml), and C1SQR2CH(CH3)2 (0.13 m, 1.128 nmol) -
drop wi se o hft@ssi ution and stir for 16 hours. |f TLEcThsy@ecsmomi ni ng
SM add DBU (0.3n)) and Cl SQ2CLj (CH342 (0. im) and stir for 16 hours.
Dilute the reaction with CH2CI 2 (50m ) and wash with 1120, satd aq.
sodiumchloride, dry with Na2SO4, and concentrate under reduced pressure.
Anal yze by TLC and if reaction has remaining SMadd McOH (2m) 20 and IN
NaOH(I m , (slme)-tolmuhmmprteﬁm%mmamﬁxm :chm%iMelﬂNwd@hnﬂJard(protmnl) and

t t h t b h
(511 oa gRF G B B CHa AP b S S AR B D &3 bRatrndSS 1 o
gi ve 6- Cyanfey: Eﬁsmﬁbyl sul fanyl - 3" - (propane 2-sul fonylamno)-[1,1 .
;4" 1 "] terphenyl -2-carboxylic _acid me 467( Mrl 25
Exarrpl]e 93pPr g‘ﬂze%lﬁ?%‘éﬁ%fdodgbﬂ»q i/NN?QxH( 2?42 ( 3)yl) ami de
Add cesi UMeUIPﬁrI‘n.g%eﬁtQ]aglgt%gmﬂw%mwr a%ﬂ@tlr for 16 pouzs, Next ?d(} ?.ZN HCI {5

dichlore[1 bi s( di phenyl phosphi no) f errocene] pa adi um
di chl or oned.Hameolded ool i @ebﬂhgﬁh‘@f tbﬁ?@hﬁmﬂ’btﬁm &-MNethylxuliang-f(propane-

pr opane- 2 CiyChe ;e 1) I] am de
(0. 100g, %§%%‘W?% 1 é?l {{/Z}H ‘g’%’ﬁﬁ‘é‘%@:.ﬁ%‘%gﬁg"%g’k é’t{gZQomml) in
anhydr ous44Z({RHd).met hoxyet hane (5 OrrL) Deoxygenate the m xture three WO
2006/ 132811 PCT/ U$2006/ 020204 55 times, imerse into a pre-heated (8500

oi | bath, and stir for 30h. Dilute the mxture with water and
di ch)ps onet hane, filter through CeEk ﬁle)g-_* and wash through with

"di chl or onet h% ncentraie the m xtu e, e.in di chI ororret hane,
adsorb onto ulfanyicy i propameca;st e :

chr omat ogr aphy (12g col urm eI ut| @ 3@&1& a gr ad| ent df 010%
met hanol / di chl ororret hane fo 20% 2. OM NH3 in
net hanol di chl ¥#% ﬂm\f@?eram;ﬁr@?taylﬁw&anﬂ Ell b“p‘rB%&?ﬂYh}"gbﬂ)@ﬁt‘iﬂSr own

sol i d & r’%sggpo%‘i%m aﬁ&%ﬁ:léﬁﬁhxg%%) #18 Goll 1§ W) NextGaa BeM 1) -

Exanple 9 ropane- sul oni c acl
(2- bi b‘hengﬂ 3%m 2. 1Rrpyolzod CESGHOH(ER:H €0.1Add, IcE38i vl Hroprwisteto(l 2214,

1. 45l ) gnc, dchl br of fodke Dl BRSOV RRSS P BRERGSRS A3 | adi um (1])

di chl or omﬁ
CISO,CH{CH;), (0.1ml ) and stir for 16 hours. Dilute the reaction with CH,Cl, (50mi)

and wash with H0O, satd ag. sodium chloride, dry with NazSQy, and concentrate under
reduced pressure Analyze by TLC and if reaction has remaining SM add MeOH (2mI)
20 and IN NaOH (Iml, 1mmol). Heat to reflux for 6 hours. Add 1IN HCL (1ml, 1mmol)

1t 1}

~ 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)-[1,1%4",1 " terphenyl-2-carboxylic acid
(0.008 £). MS (m/e): 467(M+1). |
25 | Example 93
Propane-2-gulfonic acid (2-biphenyl-4-y1-213-
Add cesium fluoride {0.221g, 1.45mmol) and
dichlorof1,1bis(diphenylphosphino)ferrocene]palladium (IT) 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.). Decxygenate the mixture three



(0.024g, 0.029 mol ) to a m xture of propane-2-sulfonic acid

[ 2- (4- bronp- phenyl ) -2H pyrazol -3-yl]-am de (0.100g, 0.290mml) and

2- cyanophewy oogrmesie acid (0.043g, 15 0.290mmol ) i n anBadyusa6020204

1, 2-di net hoxyet hane (5. G nL). Deoxyge¥ate the mi xture thrice, imerse
into a pre-heated (85C) oil bath, and stir for 3Ch. Dilute the m xture
with water and dichloronethane, filter through Celite(r), and wash

t hrough with dichl oronet hane. Concentrate the m xture, re-dissolve in

di chl or oniidesnemesdsuela posrhentesl (BHafy ogéslath, ambstir fofjObchiltte theidkikmee gt f | ash

col um chr.opat ogt.aph 2 )] upm i ith radi ent of 20 0-10%
nmet hanol / 3ﬁa%%&%@g?‘ﬁgﬁé’aﬁ%&ﬁ%ﬁmmuﬁgb%%@?% -as&@.hx%gggo ~OM NH3 in i
met hanol / dicglk@fianme angentrfe e ﬁhﬂui’:ehﬁ»dﬂ;sblﬁ i ﬁﬁdlwdmaﬁana, ddb(ﬁl‘ilbntbr own

solid (0.036g, .34% mass_ s trum 367.0 (M+1l), 365.0 (M1). 25
Gener al PP%‘E%&“&TB@deB'i’Je‘Etﬁ%S‘ng%fi C@f’ﬂﬂm heoipateataply (deg sl eRtifgst er pl at e

i s prepar egmw ditiaR Of b-10% rhaﬁaﬁorf@ememtme tdreaoshia), ?&Iow‘é@ﬂ'f@@% DR

met hanol (0.1 added to all ls set in a 96 well format. An array of

bases is p@ﬂ%laaovfac}éaw%p@ tp picldriee aberrodect @b Hehtdsnaiidnt s. The
sol vents a6 6362V PR A8 tg,,gﬂgg) . 380.0\PL15 38508 @), Cenevac Series ||
d resi

evaporator edvi ng sol i ue in the naster 30 plate. An array of
sol vent s |s dlspensed to each one of these wells through a cap nat and

then heated to 55C with stirring gﬁ%@%@%@d to equilibrate for 60 - 90
m nutes at about WO 2006/ 132811 P 1020204 56 55C. Each sample is

t hen fitl tered mmsmlfmmﬁm&m@m@gmﬁm in an
evaporation pl gpgcfséungr}elm @é&kﬁ/q‘gl at nd a cooling plate. The

evaporation pl |ng 200 tL of the filtrate from
t he mast emimlm[e,lmg(ﬂ@h&@@meﬁﬁﬁﬁfmwneﬁmlm (lmﬁciﬂaaﬁlewﬁd addhdter plate
and is thE@ aﬁ{gldg %g to evaporate to dryness. aver ? 5 at room

t enper at ut&O%H g drbmEmd REES L mf@ﬂ%?éefawfafflfié% ‘bPame-Rhenr¥far ed by
addi ng  1QQrabdl- 303?1] taﬂmef(oIzboglqulﬁm)tah@2ﬁ§5@he@1aﬁana§am (a3g; heated
syringes taq cap ter plate ere each well contarns an

anti - 381 v@® O@F"’@GE a!’."%#“"’lﬁép?t’%lﬁ@"h@?‘)’eﬂlaﬁ? bpIRb)- Deopyaenste bgamirtugrtaiseng for a

period of iieRe Maaahmaﬁeafeaqm%?ei@emtaa@m fobgo@mﬁﬁesm@ ﬁhﬂﬁﬂe%h'v@aterw cked
away usi ng gre cut at man aper. The cooling plate is prepared by

10 transf énd fighomarthape, fBier thienghiGelie, and wath thresehadth dichisrempethans.
| ndi vi dualcoilel-sie it ﬁ&@é%éﬁ&b@% BAbBE bS] aBsCRBRE Gt I TanB! 21 €, and

cool i ng exponenti 0C over a period
Phot oni cr surien Itnssmtraget Bhrshaoienh mmmwﬂlﬁwe(ﬁZad;olarnn,tdhﬂmgotﬁlmrgmﬂiemaﬁ h
20  0-10% methanol/dichloromethane for 40 min., followed by (20% 2.0M NHs 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. Anarray 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 mminutes at about



well in thée 06 well plates using a Zeiss Axiovert 200M i nverted
dinci-dent-li-ght mcroscope wth a 2.5X objective. If the material is
crystal | i nayo bdossekiibi ts birefringence that is 15 di spl ByEUS265/020%0¢ e

agai nst a dark background. Anorphous §®lids appear dark or as opaque
droplets or rings. The ability of conpounds of Forrmula Ito potentiate
glutamate receptor-nedi ated response can be determ ned by one of ordinary
skill in the art. For exanple, see U S. Patent No. 6,303,816. In

par ti cul ar35°€hEadhchinplgiinthen Sdtereddipt dnd mgpsferreddd coRGppiRk@D8ellsdh ks st abl y '

Aol | cat | SR Path & oot Be fh D RS Efe, Tug S pBRRRR el S ™

el ectrop hyﬁﬁtﬁr&ﬂiyﬁﬁhsfﬁmg@@ﬁ @IL) oF Aitd 113218 FroANRATLQeE ke sin@ 587 heate@r S. The
extracellular recording solution contains (in mV: 140 NaCl, 5 KCl, 10

HEPES, 1 Mygtnges tothegpgmwell fiter plaisapd & thenpllowed 1o Giaperalgdoiynes Hvermightkg- 1.

The i.ntwr acgl ' NG 2 al (d ; : I
MyC12, 10 %Eéﬁdéﬂé,%ﬁé\fﬁé— ﬂ*ﬁ?‘%"?@“&? tﬁiyn% fhgi 3252*%.51 gﬁtﬁnﬂﬂéz{e [EL\Qr aiddbyalihe

aci d]) 10 EGEA. ¢febdfitretadrom theaaser piateanimg 351C hdadd setingea detdapped®i wigl] pH = ,
7.2 with OH, 295 mOsmkg-|. Wth these sol.utions. recordin i*pettes’ :
have'a re tf’rs?lﬁtﬁ(‘?gert‘.‘if a@‘%gwmaegﬁ Hg™ ﬁgﬁﬁﬂ&f gb(ééﬂl‘)f b?ﬂ??nﬁé’é&ﬁg?ﬁﬂ&t echni que
(Ham || et AftéleqGikBBind ok dgeried o ke hondil rodddtetipeiature,ahd cxcads@olution is

vol t age- cl anpe at' -60nV an cont%ioll_ 30 current responses to mM

01 Ut anat o WECCCCAIR S RS TR e ARRG! SIS ROLRE PG |t REREPL0061132811
PCTI U320063.02R294 200 1 g 1! i@ Gropfih BRsef SRE R RdRial ERENCRAIREYPE.

Conmpounds are deened active in this test if, at a test concentration

of , 10 t M dreated spingehioy gerpaiiver atgrapd teniing leapentodillyicmesse 0ACohea a val ue
of the current ked . 1 nMglutamate. I.n qrder t.o term ne.the potency
of tost conohaBEBOE Rosreiiierntt AR pfecionn b Phet L s HHim SR, PPt he
bat hi ng soeit inate $0elCplaRp piihgd 2eisé Axighett 200M irveited intidé@dnpatmiciosbégel | 09
units until _t hg maxi mym ef f ect was seen. Data collected in this manner are
fit to theVitipEPLeahisstyont Nt & GFtabase! gEbls Urdionecata e vt the
pot enays of ditd1Byel 8SWhigPIPRMNdark BRYGFovh®] Atnb¥phehs JoBial afRRRRAHNGE RACtiVity is

. determ ned by assessing control glutamate 1nM responses. Once the control
responses RFUHECRPEHPEHRESe chal | enge are re-established, the 10

potentiation ofryd.Resi8, GRSRYBERR B ¥orkifa i\&%&hﬁ&@%ﬁﬁn% ké%pg&

Leddiged by
its inclusion in both the bathing solution and The gl utarmate-contai ni ng

sol uti on. Ieppompg aan hadeteymingdyay 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 HEX?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 MgCls, 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



efficacy of the test conpound relative to that of cycl othiazide can be
determ ned. The exenplified conpounds were tested essentially as

descri bed amwwes/amsitwere found to have EC50 val ues | eskCrrgsmoesnozegual to
3.0 AM The foll owi ng conpounds were Pested 15 essentially as described
above and were found to have the follow ng activity: EXAMPLE EC50 (pM 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 nodels, which can be practiced
by one ofeerminadimths kickdncs of tedigompoundo Gonaoundsarcdepod advedi tHiEhtestpr esent

i nvention icti nt activ .such as

e For oot B eftrobiti ot Jo Py Pt BRY BRGAN - Seher i 1050 iRRse A

;ZE)O(piri g’gﬂgb OﬂﬂﬁrcﬂﬁerhGSOHBdbﬁﬂ)ﬂﬁﬂth‘utamdteV\D 2006/ 132?311 Pg/ggSZ 90h6/ 3\“2
ressi.on" t, et _al., ohn e

o Sons Lid P Gl tenoyetan e nbisil °§\768§P§’P8‘f“dbé'ber@§‘§?‘éﬁ‘1°‘béfrt§%?eﬁ and

Lenegrs, I@@ﬂl@ﬁuﬂﬁb&ﬁ 1n th @atﬁimgrsmﬁembmai appABPaRh BlubRsatd is thheased aseint :
i nvention_are g ar ed known procedures using well-known and readily
™

avai | abl e 19tgHEamehbe marlfm%kﬁf%wﬁéees P@%&W@d@n@wa@% aygf dQ the
i nventi On,Hjhfég z@i%};')}fﬁdfng% E@%ge\rbﬁua""iﬂdhcaﬁ%@f’dﬁ/ ybmé 1o éct}n ungarrier, or

diluted by a cCarrier encl osed hin a ca elntheform
of a capReversibility Rbtest cpmpeynd agtivigit h@tem@@bm@sesmmemnmhelumam BnMser ves
as a dilu ] ] - L4 |ch
Rete as aTobprih Ol MbcoloPUidhe e Al Ainchl ML & BLRELD, ol T
conpodbti cpn&ntxamnmf theae telygonkarim 160 anycémhmmpie Is|dstermmudiby &3 mitmsﬂonzre nges ,

het s, I t
e osol o, ToGT e Renbe ufitRi RO on e R DI R e ot
active comﬂmunﬁpf&@hﬁt@QOumﬂmﬁmgehmmmnfm@ﬂ&mMQﬁacauﬁpm&mmﬁmdeshcsteriIe

I nj ect abl engthftme compognn wseg-eetgst!eg e&gﬁukaﬁ? desgnob\l\% aLove and were found to

have BCsg values Jess 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 ECs; (uM)
756 T 0151
73 . 0.145
11 0.720
51 | 2463
77 0.445
72 0.188
Y3 0.977

In addition, certain behavioral despair animal models, which ean 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



Sone exanples of suitable carriers, excipients, and diluents include

-l actose, 15 dextrose, sucrose, sorbitol, mannitol, starches., gum acacta,
cal ci um phesyhed/s2sial gi nates, tragcanth, gel atin, cal canwspisroeare,

m cro-crystalline cellulose, polyvinyfoyrrolidone, cellulose, water
syrup, methyl cellulose, nethyl and propyl hydroxybenzoates, talc,

magnesi um stearate, and mneral oil. The formulations can additionally
include lubricating agents, wetting agents, enulsifying and suspending
agent s, pPemsessiwonigEdiganyd M Hliswee el 922) dgbnWsley & Sérdsdvdr Cimpteadgent s. N

Conposi ti of t pavention.may be formulated s to provide qui ck,
sust ai nedg %“’a‘éﬁ‘lg‘g‘é%?sroz{béﬁ’@%*Pﬁ%’“é&?' %egf%a?gga?%—ﬁg. af t er

admi ni st r at i onThOpHaiBadealidaBdmidEitRAP bDhE HEEset doREliESe PepirekBPibwn t he
art. The conpositions are pref erab,l% forypulated in a upnit dosage form

each dosaB@ccuEsH UG - odmaad sat ) e rgledeerediatt IBoting heor ef er abl y
about 9. 1.4HpdsRiABekihe é%?e@geﬁltaﬁlfﬁﬁcgﬁhgﬁﬂﬁﬁﬁ&i@ﬁlsﬂa@?ﬁ%xéﬂ Rith @ about

100 ng of conpound of m e termTunit dosage forn refers to a
physi cal | gareess ey élued by a cagifirs cagheloges! Wikliin 4 cgrigh sedyasy poin thfeam of subj ect s

and otherw N Lni [ ' X ' f active -
mat efial GAl ¢l aaté %%-’?@g&bé&gﬁ ueé.g&?h%bgewﬁﬁglgtcﬁg?a%% ?%QJ * eggﬂ,nth%sln‘[RJ

associ at i ®#olid, s¢miasodidi ardighiel maséraad vehs@aciscasla vebiclel excipiait,|on swetiumofor the

exci pi ent L As ‘Used ej )t Ho:"patients. refers t ganmal , such
as a nous%?tg’gﬁﬁf%%%&gi g?g&jﬁa@ ,Sﬁlggsgéagnrﬂgﬁﬂ Ir?r}genf.()ﬁﬂ)f ﬁaéﬁ%hég?”%? ‘gg%fs’t hat the

pr ef et edlqzatiges sachess, eachetsrmfixird\EuGBH6H1s3 2811t oRCTOIUSRB 0GR Diefebols$9 As used

‘herein, the terns "treating" or "t t" or, "treatnment” eac an to

1 ovi at cORYRE R pmBlenip oY st e popnt A 48, or

per manent hixdgieRiin @fipsules) sPppRV¥RdHes Odterflk Miedrdtie AMPRAS, ANE Stexdie padkapédds of the
named di sorder. As such, the nethods of this invention enconpass both

t her apeut PBWER pfophyl actic administration. 5 As used herein, the term

"effective anDyphe ckffésor bRrdbREcaRiRy Bk ciplen®, RMPAMAIncRfe a8 2 1 which
is effective, upon single or nultiple dose adm nistration to a patient,

in triati AN SHEepes FTDISUS namitely SAFIS-1ENEY, ARl Phresphatpplgindieset | ve

anount  cap,Renteadh LET SRR Int o LRGeS0 98151% LGl as one
skilled i nagﬁg&a?‘tq hﬁxﬁ;ﬂ?&@ Sjti}}sdgéo k{rjlo%t t ecﬁnﬁlﬁ%’s&a{n %@E@E&\’/i ng
resul ts obetlaileredwatetsynmdwethyhesilvlgee snathyl eodrproayidwdroxyhengentasy taleni ng t he

VSl e P Al SRR AR |

lubricating agents, wetling agents, ernulsifying and suspending agents, preserving agents,

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

The compositions are preferably formuiated 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 2 suitable
pharmaceutical carrier, diluent, or excipient. '

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

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



species of mammal; its size, age, and general health; the specific disease
or disorder involved; the degree of or involvenent or the severity of -the.
di sease or wij 48¢11 the response of the individual patdemzoosiobros

parti cul ar conmpound adm ni stered; thessnode of 15 administration; the

bi oavail ability characteristics of the preparation adm ni stered; the dose
regi men sel ected; the use of concomtant nedication; and other rel evant

ci rcunst ances. The conpound of Forrmula | can be administered by a variety

of routes incl udiuRg K¥fah, thd REheHreatingflids tRItet”, or SHOAMERM 8RH neah B F aVENOUS,
i ntranuscul ar, bucal or intranasal _routes. Alternatively, the conpound of

For nul a | aHeXjate YmaRiRme; cdiunaeithp ausaiinn BT RN DlempPify & ReADanantBasis | dai | y
dose will j : / af 4.t he '
conpound é?ﬁ%?ftﬁﬁf 26\?%%@%895@%%%50%%22%%& ?1%&%%961‘&%%@, 8‘.6005 ng/ kg
to about Seethpgs REthisipyentipn efcompbssibofly ibenaptidia and pEEBYlaafic ldministatiout 2

ny/ kg. - The dos: .he, dr ugs d i e_conbination et forth herein,
must al'so, in ﬁ‘tgﬁgeqﬁ'lteﬁéé ’%%%% ys?%,%g %Atgoel{n brf}:?e?ﬂ@ tg%%?u@? 3%‘ TR ge of

t he case, ofifommikihwhick thgsfeotivet ingon sAfglasrugdtiple oseudapeistaties tod pitieat,dr ugs in
combi nati on a%ﬁd%&erm ned_in ¢ inh(%al_ tri,als, and the characteristics of
the pati et T4URE MhERaH gL i Irmed 450Kt for which the physician is
treating the pahiegittiveda®uhi@hbe kd2@iedétemtifedihaRReng Afachatibiah alsi on of

t he adjunctive pharmaceutical conpositions are conventional. The usual

met hods of*"¢ drlel AthoHt bx & Ysh opknerindediiquesind bypbsayian ssuiesbaaedis ed

here. 18/ | wgfertafRoptid dlrclnififiReQm ‘ﬁ@t@ﬁﬁﬁin?itﬁk_ﬂ&fd&ﬁye ABo® Bitosd, AGIHBENSF
tabl ets, chewabl e tablets, capsules, solutions, parenteral solutions,

i nt r anasalfacysF agponyidaes DO AtItEE HigEptgRROVEINdPE oY notdgnifsdipieths
troches, SHRRAYE RAMST; itdSAD eﬂiga%nﬁﬁtl&gﬁi tﬁ@%g?x/‘ﬁg : kO Sisorlidt general

conposi tions contal n from about 0.5%to about e conpounds in
total, depehginge degrehel aaniolemedoadhe senerity (o6 theyireassfor disendess thei on to be

used. The, t .of . t I . i i st. def.j . t he
effective r%ﬁ%ﬁ%to,f aleﬁ%‘{hbﬁg?loptgﬁ%lﬂ’gg W%B%F&S% cgﬁ?glgﬁd %ﬁg“rlr% 8%%8’ t\%ﬁ?‘@ ﬁé Blf ovi des

t he désir edmddsgetibn thdkziopatlatehty charactedico bf e pleptmsat miamhisteredothe @ssenpl e, a
fornul ation.na cj_ ngl uge IS%_ ar bo_x.y }nh | ceol_ .I_ ul ps S d‘i, um. 0. 25% _

pol ysor bat & 80" S 6> DEHS DL P PRIEARG AN 1 B M SR T8 P hC B BPES wat er)

t hrough the or @he c@upcndodFoiniiga ¥ ddn de Biimirsdiezad bpa varketeeNTp@sd mtlagingf 5%

pharmasol ve, 0.49% |N NaOH, 94.6% Dextrose 5% in ter y .be usﬂiad.
oral, rectal, transdermal, subcutaneous, mtravenoeus, mtramuscular, bucal ¢r intranas

routes. Alernatively, 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 §. Preferably, daily doses will be about 0.005 mg/ke to about 5
mg/kg, more preferably from about 0.005 mg/kg to about 2 mg/keg.
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 knowlédge 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



10 WD 2006/132811 PCT/ US2006/ 020204 61 WE CLAIM 1. A cpnpound of Fornul a
1: A R 5 where: Ais selected fromthe group consisting of R{I NR ~.
ROALi2 N Hybzee@3iz 7HORNS HO R IC R OR O Rz ?R0RUSHGAMRO4and N O
H Ris H halo, -COON, or -CH2COOH, ¥® Rl is phenyl optionally
substituted wth a first substituent selected fromthe group consisting
of halo, cyano, Cl-C4 acyl, -COOH, -NHR3, CI-C2 al kyl substituted wth -
NHCH3, -N(SQ2(Cl-C3 al kyl))2, -COON, -CONH2, cyano, hydroxy, or

t et r azo] - Spaprders, rQHieR,GOEPYsiteBSHranSBONA pa@he) CACHRAOGH, Tn SERNID .
tetrazol - 5-yl nd 1,.2.4- triazolz1-vl; optionally further substituted
with a sec%%&pogﬁﬁgﬁﬁdéﬂ{m% 8‘&&&?} f&r/%)%uttﬁ}j" Tgt%ﬁf%ﬂlbo g%’é’it?; 'ng of. hal o,
tlrikf: Uﬁr orTHpbydg_l% cryﬁula@gséij{-}?gtérglﬁesaﬁik&%yg:lolﬁomgoshyﬂg@w;xsgﬁzl Thedaméedd ¥t Cll |-C4 .
al kyl t hi o, .- NH . - C . - )2, and -C(O NHR4; optionally
furt her su@ng’flmtgalsWW%FWEgglo?ﬁﬁ f*&ﬂc‘é%‘)ﬁf“vgéme% a%lﬁdh? ERRIYPbup

consi St§ Ngedh coMphidaticicyovides tAPBsRBBHdY 1 the LhGdnt FURSE bf SR tedtinbit. @

fourth substituent selected fromthe group consisting of halo; 20 R2 is
Cl-C4 al kyl or KArgsamyieanionsulation may inclode 1% carboxymethylcellulose sodium,

0.25% polysorbate 80 and 0.05% Dow Coming Antifoam 1510-US in purified water)
thl’OliJ gh the oral route. For the v administration, a composition of 5% pharmasolve, 0.4%
1N NaOH, 94.6% Dextrose 5% in water may be used.

10 ‘



,R3is -S02(CI-C3 alkyl), A-C4 acyl, C-C4 alkyl, or hydrogen; 62 R4 is
hydrogen, Cl-C4 alkyl, or -SQ2(Cl-C4 al kyl); or a pharnmaceutically ’
accept abl ewsnedots/tsmneof . 5 2. A conmpound of C aim 1 whea/USpMORE4 S /| S
2 0O 3. Aconpound of daim2 where R is isopropyl. 4. The conpound

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

bi phenyl - 4-carboxylic acid, or a pharnmaceutically acceptable salt thereof.
5. The compound 2- Et hoxy-4'-[3-(propane-2-sul fonyl am no) -t hi ophen-2-yl]-
bi phenyl - WE&LAIMy| i c acid, or a pharnaceutically acceptable salt thereof.
15 6. A phar mage tical fé)r Iatliﬁé,n conprising a conpound of any of clains
1-5 in conbi nat Foft wtH Wi feceut i cal | y acceptable carrjer, diluent or
excipient. 7. The use of a conpound ofAany of clains 1-5 for the '
manuf acture of a nedicanment for the t{eatnent of Al zheiner's disease. 20
8. The use of a conpound of any of kg 1-5 for the manufacture of a
medi canent for the treatnent of Park )' s di sease. 9. 'A conpound of
Formula | for use as a pharmaceuti calh~25 10. A conpound of Fornula I1:
WD 2006/ 132811 PCT/ US2006/ 020204 63 R6 Rr Il where:

/\
R
1

5  where:

Y

A is selected from the group consisting of

R 1s H, halo, ~COOH, or -CH,COOH;

10 R! is phenyl optionally substituted with a first substituent selected from the group
consisting of halo, cyano, C1-Cy acyl, -COOH, -NHR?, C;-C; alkyl substituted with —
NHCH3, -N(SO3{(C}-Cj alkyl)),, -COOH, -CONHz, 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-yI; optionally further substituted with a second substituent selected from the

15  group consisting of: halo, trifluoromethyl, cyano, nitro, C;-C;4 alkoxy, hydroxy, C,-Cy4
alkyl, C;-C4 alkylthio, -NHCH,CN, -OCH,CN, -NHSO,CH(CH:),, and ~C(O)NHR?;
opticnally 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%isC 1-Cq alkyl or dimethylamino;

R? is ~S0,(C)-C3 alkyl), C1-Cx acyl, C;-C, alkyl, or hydrogen;



Ais selected fromthe group consisting of 6
O 11 N/ NSRz NSRE &KSR2/ it HOp TR - RRRSROO NII
SNdQRz {- = \V-R2 andr /| HS, Rz O R2is C-C4 alkyl or dinethylam no;
R5 is H halo, -COORS, or -CH2000R8; R6 is H, cyano, Cl-C4 al koxy, halo,
hydroxy, trifluoronmethyl, or methylthigg; 10 R7 is - COCRS,

- C( O CH2CH2COOR9, - OCH2000R9, - SCH2000R9, or Cl-C2 alkyl substituted with

-COORS; R$ and R9 are each independently selected fromthe group

consi sting of Rh}éqﬁag)%%% d?lgé@%@g?‘f _Zé(gxb]_@g %‘gﬂe&g %Eeultigﬁgé f ?ne of RS

16 5rr~41 NRORb OR\N

5 F
Hp N
|

and RO is other than g ase I'tion salt ther
acceptable
salt thereof.
5 2. A compound of Claim 1 where A is

_ RO

Y.

Y. NWR
H o

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

4. The compound 2-Cyano-4'-{3-(propane-2-sulfonylamino)-thiophen-2-yl}-
10  biphenyl-4-carboxylic acid, or a pharmaceutically aceeptable 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. A compound of Formula I for use as a pharmaceutical.
Z5

10. A compound of Formula I
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where: R

A is selected from the group consisting of

R? is C;-Cy alkyl or dimethylamino;
R’ is H, halo, ~COORS, or -CH,COOR?:

RéisH, cyano, C1-Cy alkoxy, halo, hydroxy, trifluoromethyl, or methylthio;
10 R’ is -COOR’, -C(O)CH,CH,COOR’, -OCH,COOR’, -SCH,COOR?, ar C;-C;
alkyl substituted with -COOR®;
R® and R? are each independently selected from the group consisting of hydrogen
and C,-C alkyl provided that at Jeast one of R® and R is other than hydrogen; or a base
addition salt thereof. '



