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WD 2006/ 057860 PCT/ US2005/ 041367 -1 POTENTI ATORS OF

GLUTAMATE RECEPTORS This application clains the
whemehstse®f U. S. provisional application Ser.PdDUS2005/041367

60/ 630,060 filed Nov. 22, 2004. The present invention

provi des a conpound of fornula I, pharmaceutical 5

conpositions thereof, and nethods of using the sane,

as well as processes for preparing the sane, and

internedi ates _thereof. B N T ON The
exci tat or yP_Qﬂ;iEJN)'F meﬁ&&@ EEW& red
to hppe 5@;1&5{3&{ Yiafss th8 be Bt €). St Blotisihal 45p1idBidA Ser. No.

receptors mnmedi ates nost of the excitatory
607630, @A 0r fElnd Movs2220040 wi t hin the mammal i an centr al

ner S t CNS d h b IS i ' .
Myt S T SR A T S R AR
cog kHRhOTHEr T 28 RFhSIE: of ukng thislingk, ab Wep ﬁ@bﬁ)ce@_éﬁfdgfpreparing

eat physiological i ngort ance, playing arole in
the same tand adternmesliates thefieoal , physi ol ogi cal and

psychi atric prqgge ' ticity,
PR 7 o ce W AT

I eguliad dxRfiatoBERBRO ciIE -SRPAHAB (atalifesa8Rile@ Bdtherd simply as
responses. Qutamate acts via at least two distinct

glulamets) shrofgh Bewprpreseptoysanediates most ofdberperiiatpry peyrpiansmission

' ' 1] ' .
i e ABlrdef SRR el P EOSPRUE BB Riea p
nn@GEH Sirphe@l Hérao®i s stem (PINS) ghathwags.r Ehelbaditatdraatino acids,

_neuronal transmssion wthin the synapse of two )
inelydinglwtagaisetie o sraehphysiolesieal impeitanyesplaping ageledp g variety of

w055 PR GRS L B e e s i, motr
coh@ok RéDiratidq ichrdigpssiiafregdatipt, scrsonppeadptionf andrenytional

nmedi ate nornmal synaptic transm ssion al ong excitatory
IepROAways, but al so participate in the nodification of

syn qéfﬁ? | ) 6 AE UREQR TP £, (oMU g4t

[i fz.@J C %gg%%?g%o%g%gwd &algtggSI ad%(e:ze&{ceqipends in
cdtimsadobihe iGrittopiclglutama® ((GRY GjceptvcDbatdctias Rgandrghted ion

Joh , Brain R h Revi 15, 41.(1990). Th
chfPR1S SisstaRiono b Faeqamores dumiatecs iy thresbip dar
néluﬁ&‘%ﬂ) shi G With{rAHE SYhapddbStwicAdBnh¥ctiRl n@EG%gZ %’1 the CNS. The

Cl udil ng the cal ci um'sensi ng .r ecept ors, .
secembgtiera typrdserytor ys the Eeproteis or sgeend miegsengemlinkedt

effectors hind to the am no-term nus ortion of th
RRBRI geeet TRy oG g of g ofgrbea i only t
mbABRSIBHRT SRS RSB Eidnl bitee:dRaiof paARRhYIIbata saésmieqpate in
t hrough r eceplg or/Gprotein interactions. Ozawa, Kam ya
thamepdification of synaptic connections during development and throughout life.
Schoepp, Bockaert, and Sladeczek, Trends in Pharmacol. Sci., 11, 508 (1990); McDonald
and Johnson, Brain Research Reviews, 15, 41 (1990).

The mGlu receptors belong to the Class C G-protein coupled receptor (GPCR)
family. This family of GPCR’s, including the calcium-sensing receptors, GABAg
receptors and sensory receptors, are unique in that effectors bind to the amino-terminus
portion of the receptor protein translating a signal via the transmembrane segments to the
intracellular matrix through receptor/G-protein interactions. Ozawa, Kamiya and

Tsuzuski, Prog. Neurobio., 54, 581 (1998). It has been demonstrated that the receptors

are localized either pre- and/or post-synapticly where they can regulate neurotransmitter
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Tsuzuski, Prog. Neurobio., 54, 581 (1998). It has been

denonstrated that the receptors are |ocalized either
WEe@e6/05086l0 or post-synapticly where they can r ePUl/EHS®05/041367

neurotransmtter WO 2006/ 0575326_0 PCT/ US2005/ 041367 -2

rel ease, either glutamate or “other neurotransmtters,

or nodul ate the post-synaptic response of

neurotransmtters, respectively. At present, there are

ei ght M3 u receptors that have been positivel .
relegis ejthsT gutamate s ogher &ﬁ‘&"{fﬁ%ﬁr’f}m%réq?fe‘ﬁ%‘i@at? QEJQSEEWPHC

| J Mik based on their amno 5

re%%ggg%%é%%%%g&ﬁ%ﬁgg ,egtlt“%g?r ability to effect

cer t At presingyrthére taraeightum Gluorecepsars dlmit dirgs beeapositivelyridentified,

clé&%\ggg%tﬁ?{r g?%gng%éswdg ?Iﬁl%getdrai,\r% é‘“%q}%zr %é\@gyiﬁgghgs%d %ﬁ(%heir amino
ac{icﬂiéqﬁ@n%%mo%lﬁ%ﬁﬁ%&bgﬁsdbiﬁ@t& eff8q @Bt Alh Signthir &R b YA hanisms,

afe known to activate

arﬂhh&'phmwlmghmr@capg@ wopertiey - Qrastae Kamiya srsk Bawypuski, Prog.
NEREEn GO (PR, T TAErBE Ot MR egpRipigyyvhich include the
mCP 4d ZRAELD) arcBRfv B raﬁti%é(’flé%%hflﬂ?%@ EN@s.Cch Rt GA§Proteins

reported to activate the u receptoys
thereby uebuingDRIAG in¢rehsel-tg il pihyiorylptinostidps yod féracellular

T TN T N
Gfb#gll%élu(&g%rs idd)edifsg W@G,|(+ﬁg3?éﬂ%gg&%g%§9miﬁ. Sthoepp,

two distinct receptors,
Goldwepthypy BhnBey, Batheffepd dakerad Newrgeltenveddy 769 (11944 Lt etid.,

adenyl at l.ase M a-activati,on of Gai-protejn.  These
NPeEhe o 0 ETRY Hhs R B e gl Lo SR
reSQPIPRURAGT V&I A& 1h3Lreceptors. Both receptors are negatively coupled to
S,'2S, bR, 6S) - 2- am nobi cycl o[ 3. 1. 0] hexane- 2, 6-

ad¢nglatebayxlasavie. actibation oftGadtprotein. Nhede rachploers cande astigted by a

1997) ;. Schoepp, et .al. r ar nacpl . .
s Aping SHHRRg Siqtis (5 QST Ao P pc) Yhesane-2.6-
dicAebihig MY, Bdal., TA/KE, ClE. V40,306 (I‘@Nﬁth@é%é etal,
negatively coupled to adenylate cyclase via Gai 20 and
Newreppamanoll,\36at (1994).e Sinm';ar%r, heAGroup III mGlu receptors, including

TR A T ——
aﬂncf(;?E Pg@gzg‘%{y aktivapel @@Aﬁb@e(@@aﬁrﬁﬁl%cﬂ—ﬁmsﬁﬁéncib@@rﬁtaﬁfe& Schoepp,

In that they cross react not only on
Newoepinorlat.yi4, H3% (E99).oup of mE u receptors but also

ofte ave.so tivit et we roups o -
rccopeBngd vpgRtatEe iy orE KB ARy Rloelel ois re notidea

inltﬁaﬁﬁeFfGB@ react not only on the receptors within a (%_Toup of mGlu receptors but
(1S, 3R) - 1- am nocycl opent ane-Mans- 1, 3-di car boxylic

alse pfien bave spaiciastivity bewaen grpapeoianGlpseceperscien gstancy,|

and | 1] u [ e : :
cqeRTge A G ReD; (EEER el el AR 3 dicarboryti
adid, Qrs Rlichednd AaB¥e MsMhaGeouptl; Himd 111, cHi eeefiers epending upon

acid, are nore selective for the Goup Il receptars
therdepqptilzedtwhile others, such as 18,35-ACPD, (15,3S5)-1-aminocyclopentane-
trans-1,3-dicarboxylic acid, are more selective for the Group II receptors (mGlu2/3) than

the Group I (mGlu1/5) or Group III (mGlu4/6/7/8). Schoepp, Neurochem. Int., 24, 439

g

(1994). To date, there are very few examples of selective agents for the mGlu receptors.
Schoepp, Jane, and Monn, Neuropharmacol., 38, 1431 (1999).
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the Goup I (ndul/5) or Goup Il (nmdu4/6/7/8).
Schoepp, Neurochem Int., 24, 439 30 (1994). To date,
wo b@sesmee very few exanpl es of sel ective ageneGI/I82005/041367
the md u receptors. Schoepp,,Jane, and Monn
Neur ophar macol ., 38, 1431 (1959). WD 2006/ 057860
PCT/ US2005/ 041367 -3 It has becone increasingly clear
that there is a |link between nodul ati on of excitatory
am no _acjd receptors,. inclydj t.he gl ytanatergijc ..
syst Emps b?ﬁoaft?glﬁcr@ﬁ%m@l@ﬁqahﬁlab Eealﬁﬁﬂlgﬁ’st“éesgén%iﬂ‘faﬁon of
edtita 511118?) dcii RE tﬁﬂéﬂﬁﬁ%&dﬁl th& gﬁ?ﬁﬁaté}%id sg%hﬁ Bhro@@ficiBinges in
varirety o neur ol ogi cal, psychiatric an
ghexmiizné ref daaeromalteratich is posisymptie rageptvbaciyiation. aBdiadgeisty of

and 5, Cot man, Ann. Rev.. Pharnacol.. Toxicol ., 29 .
nSgeloRisa PsBisyC SichpsapnAAaReL iroreers r DY QaghgR. Ryidees and
C&ﬁnarg%nzﬁg’v Ehagfacol. WXQOH@QQQSQ@QYW@R} %hogﬁp and Sacann,

Pharfacol . Sci., 11, 379-387 (1990). The medical '
Newobay deing § 5,016 1s23n(1§94)t Mebdremndf adig, ‘hkbampegol. Sci., 11,

t hese .neur ol ogi ca ocesses an.i mport ant
STREbER0). s Ca B PR Rcet afh M ERERE o BuafRal bt e
abRGh@ OF thes®hdib10gical PrBL&Ees @l ifapbftantRhdrapeiic @oyl. and
10 al lergic responses including arthritis, asthm
psor Leotriengs retmmtentlesal mediatosn playing ameior role e s flamamatory and

trai_ght chai | cosanei ds, broduc [s '
ko dBhedo mdodbs BRARG ARl iaRads 6 HIGaBRICRILER
LEWiBgerich GreUftialtht clis OIS pratRidéd Bpthel skidatidgatof @lchiglonic acid
| eukocytes, and nmacrophages. At the present tine

by Hppy ganases ioscserehenll Whesdneluding: gosinaphyts. mewapnislssmag cells,

St ej - t i A0
R AU 1) e DT B0 U o
GPER @tépierstibrethe cpwraiypitledmmdnes YCRIfT cing. CysEd@hwhichithe

SLT receptors has _distinct tissue distributjons and
lexkafgienastl Hers Laihandh{Et atbghes meditiap Shigyomfiagynatppyeetfects.

S S S B B 040 i s e
piigictogies réshon&ebl 2027 the( [BGARYeneTHED4 hewkhighewaféisity for the CysLT1
RSB b s, RO b LM BB oo,
1ekb@iefdsC esﬁieéi%ﬁ? TR iBSe@Pt T8 sEY 1 CIRRE bobitirhfitbated in the

bronchoconstritcti on, nucus sSecrétion, and eosi no.phl I
pathggemtsionf aifimaisand allekgit diseares suthws asthearbysivoimbutiog o ay

an jnportant role in the hol ogy.,of. asth I gOr puUS
b PRA-DRSHo e TGP SHCETARe MR POREL FEALGE n R KRB GERes have
bEAhb AR Do Bliy S8 RhakamiryRtiAtheGlat Y SR oftasindas RiBoMfkk BFbof for the
oral Iy adm histered LTD4 receptor antagonists produce )
raj¢ efleukdtdengsdnesthmadnebean provided b sevieral paotal eligicaliielsdn which

benef.its i ngl reduction in.the. use,of ..classi. .

o5 el i 184 PR by Bl o CReRRAIE bgngitin
adiiRk patlentSEBlibse dbkfits iclulld Sedhdfion 11280336 of dMbIRI8thena therapies
I nveStigations confirmthe inportance, of

t he
sychu s sorticesterpidsn kgrnp . cAmer. J. Resp. Medi. 2, 139-156, (2003).
Numerous investigations confirm the importance of the leukotrienes in allergic

disorders as well. Thus, after allergen provocation, a marked increase in the LT
concentration in the nasal lavage fluid of patients with allergic rhinitis was detected both
in the early phase and in the late phase. Creticos, P.S., S.P. Peters, N.F. Adkinson, R.M.
Naclerio, E.C. Hayes, P.S. Norman, LM Lichtenstein, N. Eng. J. Med. 310:1626 (1984).

In addition, treatment with clinically efficacious antihistamines, such as azelastine, has
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di sorders as well. Thus, after allergen provocation, a
mar ked increase in the LT concentration in the nasal

wo 2008087860 ui d of patients with allergic rhinitPGI/us®05/041367
detected both 30 in the early phase and in the late
phase. Creticos, P.S., S.P. Peters, N F. Adkinson,
R M Naclerio, E C Hayes, P.S. Norman, L. M
Li chtenstein, N. Eng. J. Med. 310:1626 (1984). 1In

addition, treatnment with clinically efficacious, . .
shawm e dyction fe e fgﬂ%ﬁl%sor}éli%?ﬁéfiﬂ?ﬁﬂé, WO Ges SRR iBE fsepelative

reFtogg;ém ngfe?gAig: Sbtion éyrﬁﬁt)‘c}}‘ﬂ_@ltéel al&g%gféei FedkBiridA8 formation and,

on o e cystel I nes, establishing a
thaQrayeLEtreaeptor etiatioon dehierath-Ahdkermam, TeAth.iSammet, W. Luck, L

Sttt Mgk Poohabcsies s s st dgon7. To48: oA BD R Baroody,

r = 1L N . Qi . |
D.S Ih&’ Ayaltggg;%%ﬁ‘égﬁﬁgnl\d PichtehBteinmo MM edclerily, dlue |E§<f.7{%.11ergy

zel enyi . Peskar, Agents and Actions 24:
221288.196hin, M H., F. M Baroody, 5 D. Proud, A

Casey b0l D)8 M oin
arffagbfifst ARs Blpidi &t A8 BeatdcSREdMO frifafy hialiadhel BiehRlifg RN aine

ant agoni St drugs to prevent and treéat recurrent
hqadacies.y headaches including nigraine headaches. 10

Uni t ed. t es Pat ept 14177 discl os [ s

sUbsOTEch S ROt tiery Val T b sBlils MR e AR dertvaive
coisbinad e madulfad of Beddthelhd, &ssushCdte usstel iﬁ?cl%ﬁtiﬂl%]hlﬁny

treating many different conditions including asthna.

diffetentepr@itiang snabedinpestiwa. 4, 853, 398 di scl oses certain
benzen rivatiy C [ .
ant 2B ETaey Pl PP PER I o e BB B Heitng dcrtymiye
cdnfipduh@sireRelecthz atdgehBisofdekotiteis asd) el s@d, atussful in treating
Eur opean Patent Application No. EP 28063 Al and WK
allesgie disonspd suches . GB 2058785 di scl ose certain
phen [ i : i1t :
Feactiof ek it AppROHRAEHINS OB PARNR' Pl AP thtion No.
GBs®5878] distloeadettnim pshdinderivhiye doevmeundsumd astaigonists of slow
afflictions

. 20 Browmn, F. J. et al J Med. Chem_ 32, p.
reggs steqogsvé)an%n%gf s gaiuchi #e uaifaf/éigﬁa%% ARPRAGHY fover
algieggihyggﬂii&ﬁnﬁonpounds are antagoni sts of |eukotrienes

a as such, play arole in treating asthma,

| nt eBrosr, Goklet Baf dfitd. Appiri 32t 867-826(1984) disclobks.oagin
2001056990 A2 and United States Paten . 6,800, 65
hys50xacePpasnong ?ra‘iaﬁvwme?w% s SO %ﬁﬁ’ﬂm%w as such,

pl §3a9&§3@m&§th@a§mﬁ{a_ met abot ropi ¢ gl utanate receptor
unction, specifically; potentiators of

International Patent Application Publication No.WO 2001056990 A2 and United
States Patent No. 6,800,651 B2 disclose certain pyridine derivative compounds are
potentiators of metabotropic glutamate receptor function, specifically; potentiators of
mGlu2 receptor function and, as such, are useful in the treatment of many different
conditions including anxiety and migraine headache.

International Patent Application Publication No.WO 2004018386 and Pinkerton,
A. B. et al Bioorg. Med. Chem. Lett., 14, p.5329-5332 (2004) disclose certain
acetophenone derivative compounds are potentiators of glutamate receptor function,

specifically; potentiators of mGlu2 receptor function and, as such, are useful in the



in@ u2 receptor function and, as such, are useful in

the treatnent of many different conditions including
waeoosesednd m grai ne headache. |International Rel/e82005/041367

Application Publication No. WQ 2004018386 and

Pinkerton, A B. et al Biooyg. Med. Chem Lett., 14,

p. 5329-5332 (2004) disclose certain 30 acetophenone

derivative conmpounds are potentiators of glutamate

recet r fucglééq%g }%%g%uadé%g%ra@oten g@%&%&%ngﬁugrmne

héaggch\go 2006/ 057860 PCT/ US2005/ 041367 -5 treatnent of
many di fferent conditions including anxiety,
schi RegentlgRiaketh, Al Br e aABiodrgablad nehenRdetdniliyp. 5867-5872

RO isIoBesBin ity Ty Lo Bpbensie e S RSy APF botentiators
5 @@@&ﬁﬁ%@ S8fortBhétIGRS bpeRifRAPYPOMTiali oPRIGHT 1e8ERbSfunetion and,

gl utamate recept or function, specifically;
aspockmabonssiidfin thel treatmen OB CDNS diserdeis dnclading ametyysshizophrenia
raﬁ%)'ﬂbe useful in the treatnment of CNS di sorders
a ng anxi ety, schizophrenia and epilepsy. The

Pr eSERY prefdh® MvieRflorPH10Vidds Sorépeas bd forfiful pt!hﬁﬂ-dr@pbtehﬁﬁbrs of the
are potentiators of the nf3u2 receptor and

mé¥hebigorntet @dﬁﬁltqg@éls@fﬁl_h@ CrdelpieseptonsAsineh, cosenpyodneiiormula
10 I \S{Buldga d(wi!ieaa m]egnsl. to‘%’% gls&%lglys agfocﬁlt% i ilg%régtg %} leukotrlenes In

assocl ate rrene

additical €tiis btitipdtéd het mnﬁs@d@ﬁi@tﬂ dt dlatamate ﬁidslaﬂ@ﬁﬁéhe\&ofriponent to
a glutamate .and | eukotri ene conponent to the onset,

the p@ﬁ?&gapp%aau% andipr syprrsemhe eoraPQUup ofi fraauls ] wibkpravide an
eﬁecm' ?eﬁﬁ%ﬁ{ ﬁ)‘f tl?qp %Btf eﬁ{e' Iﬂgdl&a[l %8{1 Héncfe%{)f ﬁtu%? glut%mate

consequences suc
d}d;ftﬁ‘fctiﬁﬁ hiakke ﬂrmd{ﬁtdrﬂeﬁt abthbmmutologlczﬁlhﬁmsm landminpgntatm therapeutic
processes an inportant therapeutic 15 goal. SUVMARY
15 geak THE I NVENTION The present invention provides a

compoupd of T or yMMARFOPTHENVER¥IONL A7 1 2
R 20

The present invention provides a compound of formula I:

20
wherein
R! is selected from the group consisting of C1-C5 alkyl, C3-C7 cycloalkyl, C4-C8
cycloalkylalkyl, phenyl and substituted phenyl; ‘
R? is selected from the group consisting of hydrogen, C1-C5 alkyl, substituted
25  CI1-CS5 alkyl, halo, phenyl, substituted phenyl, C1-C3 fluoroalkyl, CN, CO,R,
thiophenyl, substituted thiophenyl, thiazolyl, substituted thiazoyl, furanyl, substituted
furanyl, pyridinyl, substituted pyridinyl, oxazolyl, substituted oxazloyl, isothiazolyl,
substituted isothiazoyl, isoxazolyl, substituted isoxazolyl, 1,2,4-oxadiazolyl, substituted



10

15

20

25

wherein R is selected fromthe group consisting of
ad-C5 al kyl, C3-C7 cycloal kyl, C4-C8 cycl oal kyl al kyl

w@b@nps7send substituted phenyl; R2 is sel ect edPdT/UR20051@41367

group consisting of hydrogen,_6_C1-C5 al kyl, substituted
25 C1-C5 al kyl, halo, phenyl,” substituted phenyl,
Cl-C3 fluoroal kyl, CN, CO2R3, thiophenyl, substituted

- thiophenyl, thiazolyl, substituted thiazoyl, furanyl,

substltute furan stitute
R RN AR R p——
p}H ftﬂ? pazolyl, substituted isothiazoyl, isoxazolyl,

ubstttuted isoxazolyl, 1,2, 4-oxadi azol yl, %bst ituted
V\D 2RG640&T8B0RGHES g&h@&ﬁﬁﬂsﬁﬁ@@‘fo S60)m, and NR?;

pyrl 1%@%%{*[3&%9% the OIH‘IP{Q"S“ %gs‘ﬁf‘;gtbé{‘ E}tl%aecgyl and substituted

CPX¥3 AR%lA X is selected fromthe group consisting
of 0, S(O,,,, and NR3; Y is selected fromthe group
consisitand g ﬁredmd@endmklalmelﬁbtyd fromithe @ivenp consisting 6f phemylene

-C3 al k i d. Ar '.d
ST e SR R ERBIEAT Hiboheh ik Bea
thPPE R yE YBrankdiyD RUBAREY huaﬁddbﬁtp;truﬁleaal}tlhsubmfngymnedlyl

thlazoledlyl, substi t ut ed thlazoledlyl, furane
oxubletlivl.ubstithied anaetilediyl, pyﬂma@pbdml wlubstguﬂgdﬂsommedlyl

PRy SRR, B, SRt

pyrERX%RS lyﬁté.uuslutut@@ pgﬁdazmeacyl aBOX amob@dmazble 3 ,5-diyl;
pyrim di nediyl, su stituted pyrimdinediy

Py i hmeﬂ\@@@ fromghmgltoluro oISt O d@z@ﬁedﬁﬁ((ﬁﬁd and -G-NR")-J-;

gr 0 ué S: Sfl%l gen%%iéﬂ}%%écﬁedl‘fr&éﬂ%( %‘8%}5 ggnsfisrtﬂlgotfg%ond and

Ci@j\lﬂﬁmedﬂyl G and J are independently selected from

the oup consisting of a bond and C1-C3 al kanediyl;
Rﬁg fsging %@é@ﬁ@e‘ﬁ%ﬁgeﬁyap&g@%aﬁw a-C5 alkyl; R4 is

i ndeﬁeﬁqﬁ@%f){g%ﬁ geﬁ%feggdfffg?m&g&? %%ﬁ%@%@f g%dé@%ootl -C5 alkyl,

CZ—(]) s@{ﬂ Rf endrSOR’; group conS| sting of (CH2)"O0O00H,
ON Z is se?ected 1% (the g? p con51st1ng o% (CIYIZ)I\E%O%}P
N ] N '
. QN e N O I’ = s H
—+—(CH,) N ] T 3 i N
0] 0]
0) o ,
o R ; N. { N N & NN
\>=§: ><R3 —\ /S;O '\(//N m \<S and Nl N
HO o} N-O N g Y
0O SH OH NH, NH,

m and p are independently 0, 1, or 2;

n and q are independently 0, 1, 2 or 3; and pharmaceutically acceptable salts
thereof.

The present invention also provides for novel pharmaceutical compositions,
comprising a compound of the formula I and a pharmaceutically acceptable diluent.

Because the compounds of formula I are potentiators of the mGlu2 receptor, the

compounds of formula I are useful for the treatment of a variety of neurological and
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NHONRNHVONO Os H OS7:7 011 N i Sand N

XRNHOONON/NNN32 HOHOHdNH NH 20 m and
w@2@eesissdependently 0, 1, or 2; n and q are PCT/US2005/041367

i ndependently 0, 1, 2 or 3; d pharmaceutically

acceptabl e salts thereof. The present invention also

provi des for novel pharmaceutical conpositions,

conprising a conmpound of the formula | and a

phar maceutical ly acge | e di 25.B t he
pS oo T pesbriad SIelpBld iR tPe irlsdHg: s peurological
dﬁ%??xﬁgthc disga?der QIRaY @Q%bl%i défibﬁﬁ‘éh@sehu&ﬁ ?0 éb?&mh' \I‘t/)\g)é%ﬁ surgery

eat nent a vari ety of neurol ogical
andQ6itiag, /doke R@idbmzmsmm E@ﬁeﬂ cord/ trpwya icad tramna perinatal
di sprder,s assocjiated with Iut te dgsfur

R R EAHGS SHEY D PRENFPISGIeCEI Al G ass JOP R (i Uding ATDS-
1nq{1 gl t1%ugﬁkh@ﬁné‘r‘§rd?§?:5@ HRalih&bi's ChyRaSaRERtophR: lateral

|ac ass surgery grafting, stroke, cerebra
scilemthe minl{iple ;sclnmlmscmtdandaawga retiaepdthyg anmtlvegmeﬁansaldlopathlc

< T, AT M 8
mfiSAleis 'ElCﬁ}{ Y ARASLrerhibkd] dpTigh S c@ﬂ[@éﬁamlgﬁﬁl@t(ﬁ@ﬁﬂhfg

| at er a nultlple sclerosis, ocular damage,
migreine beasablye), wingny mcogtlrmns@ stlstance telpepe, libstanga avithdrawal

N R R R T e
bdn26dibLtiphis ! doRAME Ssed ek, omssoawllss'yemls Bel@ZdphPeiia, anxiety

(i ncluding mgraine heada ache), i urinary jincantinence,
(inalwding seneralived envist, disniger panedispnday pagabsesgve compulsive

di t
dlgorggre ,grglo % (?%18&%?1% (ﬁl@ﬁl%?rf%(#‘e%?esgle 1. 1 gﬁa’z e ‘.’lﬁﬁ@%ﬂgg‘?k tri %emlnal
néiedlgiaj MeSing lose s, medutar)deg@yationsif she Sehemeqi)ibeaih adema,

anxl ety
pain (including acute and chronic pain states, severe pain, intractable pain, neuropathic

pain, and post-traumatic pain), tardive dyskinesia, sleep disorders (including narcolepsy),
attention deficit/hyperactivity disorder, and conduct disorder.

In another embodiment the present invention provides methods of treating
neurological and psychiatric disorders associated with glutamate dysfunction, comprising
administering to a patient in need thereof an effective amount of a compound of formula
I. That is, the present invention provides for the use of a compound of formula I or
pharmaceutical composition thereof for the treatment neurological and psychiatric
disorders associated with glutamate dysfunction.

Of the disorders above, the treatment of migraine, anxiety, schizophrenia, and
epilepsy are of particular importance.

In a preferred embodiment the present invention provides a method of treating
migraine, comprising administering to a patient in need thereof an effective amount of a
compound of formula I

In another preferred embodiment the present invention provides a method of
treating anxiety, comprising administering to a patient in need thereof an effective
amount of a compound of formula I. Particularly preferred anxiety disorders are

generalized anxiety disorder, panic disorder, and obsessive compulsive disorder.
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(i ncluding generalized anxiety disorder, panic

di sorder, and obsessive conpul sive disorder), nood
waele®enssse (i ncl udi ng depression, mani a, bi pol BET/US2005/041367

di sorders), trigemnal neuralgia, hearing |oss,

tinnitus, macul ar degeneratioh of the eye, enesis,

brain edenma, 15 pain (including acute and chronic pain

states, severe pain, intractable pain, neuropathic

pai n, and post-traumatj c jn), tardive dyskipesia,

s| eelyt AodsF BEHETed mqslapﬁ%%fﬂ@m PEpption éw_ pgppthod of
e B e i fective
ameirhofs cofapburebdfi formulaéur ol ogi cal and psychiatric

Conah Gt e oA b TS S YR e e ora
cc%ll%rllﬁlgtof ;ﬁghxﬁ{lilgfb% EEmM AR F afnERERUHR Sorhe frodiehor

, resent invention provides for the use
navfolagicalrmd psgchodtrit disordess 4ssogiatpdh avithegletamiateadysfunction.

conppsi tion, thergof fo he eat nent. neurol ogi.cal and
oy ol ¥t PROberdreRad PRbadSat LR g isP Aap g a Sbipound
omﬁﬁwgqtfgp@eagalﬁma@;eggrders above, the treatnent of

m grai ne, anxiety, schizophrenia, and 25 epilepsy are
of phryeit eudther prefeued ambediment thepreseat insentiontysenidesthe use of a

t he present invention provides a hod . of '
comiap B9 tmtitl LM e e T A e e on b ittt of
miggide! hereof an effective amount of a conpound of

formula |I. In another preferred enbodi nent the present

i nvehtyes angthernirelsred emgpﬁlmpnbﬁhe IBepept iaxentiog pipvfes )

CONPLI Si dmi.ni ster. i B el
PGB SRS B P st B b AR e
adSadikted Wit dlitapatf B fildtanedrtiidingias ah defiw iapredient a compound of

general i zed anxi ety di sorder, panic disorder, and
fosmyladsi ve conpul sive di sorder. WO 2006/ 057860

PCT/ ] r i

pr esirft e i Ercd SnBATRIAT o it Sh! BV RIRIRbTERa kiofhod of
tréatinig 2pilepsy Nt Anprishiadnsiniserng o nipatiartiin geddotherephan efifdctive

in need thereqb@gp effective anount of a conpound of
ampey & CPIpppn oHRdefer preferred enbodi ment the

pr‘ es . 3 g§§1. QQHE .

for rrg F%au%@%‘t%?tﬂto eu?r{g%? act dlﬁl%ﬁlg;& glp %%I%coﬁg nt f 2’r tg lﬁiggly
mbdelatereetbbatfopinglutapiataiecedtomrespqrsy thilatamiate, di is on dévantage that

associ at e i th. gl utamat e function. In yet another

thﬁlpéqsgptrrggtggﬁolgﬂ}zggﬁéogeﬁguspglé ®invention provides a
conpaEtfise QlchfRidtib@rd pdstivelisRodslaR MBHGAPRNGutahiite/Reeptor
anot her preferred enbodi nent” t he present invention

respansk teglutameteiagonists 4 is ulerstoqsidhaidhe present impeatipn pxfends to the
trg:ellgrenerq{jl or}unfelalf:o S grigal %d 1aosyc daltr(fca crlriggrtde{soarss&cg]a?e& %%ﬁtg[{ﬁarﬂr{latg fdysfunction

by administering an effective amount of a metabotropic glutamate potentiator, including

the compounds of formula I, in combination with a potentiated amount of a metabotropic
glutamate receptor agonist. Such a combination may be advantageous in that it may
augment the activity and selectivity of an agonist of metabotropic glutamate receptors, in
particular a potentiator of mGlu2 receptors.

Because many the compounds of formula I are antagonists of the CysLT1
receptor, many of the compounds of formula I are useful for the treatment of a variety of

disorders mediated by one or more leukotrienes such as inflammatory and allergic
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m graine. In yet another preferred enbodi nent the
present invention provides a pharnmaceutica

W@ 09psisst on for the treatnent of neurol ogi cal PENUS2005/041367
psychiatric disorders associjated with glutamate
dysfunction containing as an“active ingredient a
conpound of 15 fornmula I. In yet another preferred
enbodi ment the present invention provides a nethod of

ol AT I a5 A el e e

f hﬁioﬁ[: i
SRR Sy P AL e

moduh anethmeetmbmhmem the gres¢rd nmsteation plem medlgsis iof greating a

it advant resent
valeirgdeoiert et ga S r IR nkicass SeBRASEL efpipistering toa
paﬁ?ﬁ SR hbat MERoPAS bifbdRk Uri¥RAU A @il OF fdRiufa I. That is, the
utanafe receptor response to glutanmate agonjsts it
pressnmmmertmqmdvmbmfor theeusp oé 8 epmppundesitiponula  oe pgymaecutical

t he at f neurol ogy cal .and chia .
coRPO LR LT S0k R A R B0 gy Sl b g assagipted with
laﬂgﬁﬁakgﬁQﬁMﬂﬁlan effective amount of a metabotropic

glutamate potentiator, including the conpounds of

f or rfalagreferred eabadinreat ﬂ@mrwnhnaem@n@ﬁ@vlé@wnaﬁh@é qf tregting

as@g%?‘%gﬁtl%ﬁg ﬁé@?‘ r%sécgrt Izgg/ 0 & patlglgtu1§tnl%d ﬁ‘% J&Tﬁlﬁ effgéffi}a athount of a

cofip@iBNbS for@uRclt i vity and select|V|ty of an agonlst of
nmet abot ropi ¢ gl utanate receptors, articular a )
pot datapether CIB odfmenith P@Eeéﬁttéﬁ‘éentlsgp é%&%rﬁ%ﬁy for peeparing a
f COysLT1
COF&)E)‘E%#J 89 ford ka Ioc;r lﬁgh%%%%agﬁ dagg%%l?lé §alpl{he1teGF

useful for DE‘EAIL]BBtD‘HERIl?TH)N&)F THE INVEGN’HO)NIer s
nmedi ated by one or nore | eukot ri enes such
i nf | HisriveRyomprgvisies Bregiods \PYewEing PaRigpottopic glutamate
ik Fildct t of
PR TRIGRLI 302l 9550855 HALES ey amoun ot
posatiictod msfmetabntrbpmmmmmyte@aweéptmissma]&dl,ngaardomﬁouhé of formula L is

T R BRI ST L A

théﬁ@@éﬁt?&i(gtorva“ ety of disorders nedi ated by one or
trienes, conprising admnistering to a

pat i Before desc:eladg ﬂlreepresmt mvemiondo tgreater aletailntt 1®m®rstood that the
ound gf f.or ent nt i.0

t.h
infrbpndegs PERCRHGERes byt HETIeg i o PP Regty dogpr B herin,

as%ﬁﬁf@fs%h&ﬁéﬁwﬂ@f@ﬂ@ddhh@ﬂs HoRrieed hérem 4rd ithiredt B&Pe of the
| anmat ory and al I ergic disorders associated with

clalwldonvqnane medi ati on.

Thus, compounds useful in the present invention are those which are potentiators

of metabotropic glutamate receptors, particularly, those that potentiate the effects of
glutamate and glutamate agonists at mGlu2 metabotropic glutamate receptors, and even
more particularly, those that potentiate the effects of glutamate and glutamate agonists at
mGlu2 receptors. Useful compounds are varied in structure, and so long as they embrace
the above properties, they are suitable for use in the present invention. Preferred
compounds include, but are not limited to, those described herein.

The compounds of formula I potentiate the function of glutamate receptors.

Specifically, the compounds of formula I are potentiators of the mGlu2 receptor.
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In a preferred enbodi nent the present invention
provides a nmethod of treating 10 asthma, conprising
w@evsnsseeri ng to a patient in need thereof anPCT/US2005/041367
effective anount of a conpqx@p of formula I. In
anot her enbodi nent the prese i nvention provides a
- process for preparing a conpound of fornmula I or a
pharmaceutically acceptable salt thereof. DETAILED

DESCRI PTI ON OF. THE | NVENTI ON 15 Thi entiq
pr oVieraRouRgs RIS prosertdRyentipR Al h@%ﬂ& l%}nh are modulators of
lelﬁln lﬁ{lﬁgarpr gfr? ?ﬁm F]a}glé sl hithdodiza i @%s]E"PP ?ééEﬁt'b?

effecti ve anount
pot esd uset dierend, ﬂmfodﬂbmmgmrms @awtthmmtemﬁgsr mde:ptedr s,

0 R LSRR oLl & Tt o RN 0 e o

r%escr 5 noﬁl Qﬁbﬂ{ssﬁﬁd BRludbd et ?pjeﬁﬁ"l ﬁ'r@fﬁﬁ's%r@@ lﬁ@}flofs&butyl,

resent invenfion in greater
sec-butmdénutylopﬂltylwaﬂ thékke. | Rarieewdaromluen Of tG1-Hr palliEk’ taI e methyl
]%gnselsn [imt dto particul ar embodi ments
et s%PFQ?é(baI}f‘teﬂS&PﬁOPY :as variations of the particular

enboflid e SallemGEicRad NRGRIvAlAT Aiphati®hidrbbebsE OPathd the
the clained invention. Thus, conpounds useful in the

mﬁﬂimﬁ“aik’}'@?elstthﬁawﬂar“@1t®1)91éi}’l/\h| ch are potentiators 25
Chosthe e “parEhelsl FRE e TR oS oI SR Rb hgving from

o2ty HBBRESbROHBISL aadahclﬁ&sqaetﬁﬂ; ?1 , PRyt 1Sﬂ-pf@§ﬂi}faﬁd the like.
receptors, and even nore particularly, those that

pot hhd tame “%leétl’éﬁde@l‘sc%iﬂk@f gelgrsde & Sﬁmhb@r&raﬂ%é alkyl chain

f
AT, T ot SR BB RS o,
bud{iise-thkdpReibued, t-blityzlyarﬂr;en@lu hﬁ\&bg ﬁoanT touBs subistitueh® selected

present invention. Preferred 30 rrp}olf@nds [ cI ude, but
frop dhegroup porsistiagod b hy diogthalRass 12 AkeRE: 29 Opecarboxy;

al%ﬁﬁ}tagt#g?il ShidoCLuBilitheda BRLE n&lﬁlﬁh c&ﬁﬁ}]ﬁ& réﬁffbﬁ’ﬂaﬁﬁdo

receptors. pecifica e ‘conpounds of
sulfonamiida, pheayk spltiantd piianyb phénd}dyesuiﬁlmﬁdrféxenmso benapdxy,

2006/ 0 786 PCT/ US2005/ Q41367 0 nd
substéaisdibe b PHROG: SPSHE ey o siffuce il
modubd QF g «@f.-c3 911451%5}#1@ RéFers 86 § R AER orPkrdched H%ie)ﬁt alkyl chain

those that antagonize the CysLT1 receptor. As used
hdvmgﬁrmn onhéo find babometotsy arsl lhduéestméh}frba@ pyethane-1,1-diyl.

Iopdlbr A ARRY d Th I Tt @1 ﬁ&q# %@y eft(gggﬁél%{lgorf tr%tgchgd divalent

alRArdRaR Iﬁﬁ/ﬁ&sﬁorﬁ Rele 'td‘ﬁ{félé}ﬁ%ﬂ@:&llﬂh" andghdIides rﬂétﬁﬂ)éhe having a
I'so-propyl, butyl, iso-butyl, sec-butyl, t-but
substitugiit sefedted fion) fheqroupaeansisingef harered, fBforo @zlct% methoxy,

arralinlcg acety?argmgeatng¥néthylsulfonam1de. Particular values of “substituted C1-C5

alkanediyl” are CH(OH), CH(F), CHN3, CH(OCH3), CHNH,, CHNH(C=0)CHs,
CHNH(SO,)CHs,

The term “C1-C3 alkanediyl” refers to a straight or branched divalent alkyl chain
having from one to three carbon atoms, and includes methylene.

The term “substituted C1-C3 alkanediyl” refers to a straight or branched alkyl
chain having from one to three carbon atoms, and includes methylene, having from 1 or 2
substituents selected from the group consisting of hydroxy, halogen, azido, alkoxy,

acyloxy, carboxy, alkoxycarbonyl, amido, substituted amido, amino, acylamino,
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ethyl, n-propyl and iso-propyl. The term "al kyl "
refers to a nonoval ent aliphatic hydrocarbon. Wthin

wo b@e/osmseni ng of "al kyl" is the term " Cl-C3 al Rgl/US2008041367
The term"C 1-C3 al kyl " refeﬁf to a straight or
branched al kyl chain having from one to three carbon
atons, and includes nethyl, et hyl, propyl, iso-propyl,
and the like. The tern1 ‘substituted Cl-C5 al kyl "

BEEERTER SN e

propyl, butyl, iso-butyl,
thi%hgy%n%g{bgﬁ‘%ﬁkegu@?ﬂand pentyl havi ng froml to 3

subsTli teamn t‘hale@nmrttmhb” réfsrs toshlarbeflupropomores iastoi ng of

L My S P .
caﬂﬁiﬂst Jh Sul gﬁﬂfté@@ﬁﬁ 88 SOmoreSldrRBAMBHE andiRNides fluoromethyl,

phenyl , phenoxy, substituted phenoxy,
dlﬂaom;ziedlw,,trlﬂsmbstethyllthe,’dQﬁgﬂzgﬂog&Iyl 3@31t1@{f§lzmor0propy1 and the like. A

subtltte n d tuted thi | .
B e PR, ot ai gne o
b r anmeténﬂ kyRb @y reftledkdol a stk or BRnblgsd A1yl fchima@aehddao an

five carbon atoms, and includes nethyl ene and
oxyghiaatonL thuyﬂhe niepeing of ifalkexydss he e “Cl -@salkoxy”.

g: ty edi Ca Péffﬂgo tyr orﬁ§e g{o%ln%{éﬁ: §12 b@éﬁ%ﬁ@ﬂ%& ghyfR Ihﬁ@i%)g from

orlelt6 Ifmmtamﬁmchmow (ﬁcygéruhl‘éfn th@ hichries mt}mty;f ¢thory,
the group consjsting of hydr Oé’i? fluoro, azido,

prﬁmms@p-promﬁy;]but%méscybﬁtﬁxme ertoms thigitexy. pad B¢ liks:

Par e e R oo AR 88 it aached

to@ﬂl‘cﬂﬂ@gb@t&ﬂ&avn@'ﬂl\&ﬁ $02 B GuBstitildues. t Whthin' (62 nE3ning of “substitiuted
al kanedi yl" refers to a straight or branched dival ent

allgg HSﬁWé@ﬁlﬁWb@ﬂH@dﬁﬂoﬁﬁéﬁ@XYo three carbon atons,
and TS ﬂaﬁ‘uﬂgﬁer X ?ﬂ 18y ol g‘ ?%]f@}s 8 @E&lgn Cﬁilﬁ%cgéd gﬁ%/l chain

al kanedi'y 0 a str t or ed al kyl
hasfived frofhank e fdur oabom atotr[s artlaclm to anloapget aom, asiideludes methoxy,

i ncl udes net hyl ene, aV|n f.rom i tuent .
CHBe B G T B PIRERty RS BTGP g oo mSa Py, A e fke,
h 8681 tg%' éiil@stltﬁéﬂ"tg WectePEYMARY growd chQQiéhng of hydroxy, halogen,

xycarbonyl, am do, substituted am do, am no,
alhmyy aaibogy, 0IGGOBY0E?E6OIRCTNUISE 60BA0MD3 eHfonylamido,

“E%’é‘%’g‘?‘% B&-"‘S’E ﬁpg g@%ﬁﬁ{tﬁ ﬁ% ggjf) 51%\/&139{1 %Hg ?)]It,]lil’ltgﬁﬁ‘y?efd[h% m]osutuents is
hyRt6sy, hhldbesl AN Athind it ylkifh, zﬁﬂ' SHELS AR r’cﬁéﬂ’tholé@ilfbrsﬁtuen‘cs are

to chioro, fluoro, bromd or iodo. The term "Cl-C3
ndtlattecheddd Iklyel sameEhhos a5 theepdkeykgrygemation- havi ng from one

tot lilflee frm «C3-C7 cycloalkyl” refers to saturated cyclic alkyl group having from
three to seven carbon atoms and includes cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and cycloheptyl.

The term “C4-C8 cycloalkylalkyl” refers to saturated cyclic alkyl group having
from three to seven carbon atoms linked to the point of substitution by a divalent
unsubstituted saturated straight-chain or branched-chain hydrocarbon radical having at
least 1 carbon atom and includes, cyclopropylmethyl, cyclopropyl-2-propyl,
cyclobutylethyl, cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl and the like.
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5 carbon atons substituted with one or nore fluorine
atons, and includes fluoronethyl, difluoronethyl,

wa eioblosmssonet hyl , 2,2, 2-trifl uoroethyl, PCT/US2005/041367
3,3,3-trifluoropropyl and thezllke A particular
value of "Cl1-C3 fluoro alkyl " is trifluoronmethyl. The
term "al koxy" refers to a straight or branched al kyl
chai n attached to an oxygen atom Wthi n the meani ng

of "al koxy" is the term" % ﬂ 0 The F rm
" Cl- Tbﬁtsmk%@enﬂeamérsgb%t@t% PR Sto hedi e 4 Hippted
ht%g)meﬂe et iga E{o‘ﬂg\/alglﬁ rtd?va{léﬂ%' Fadycl qeﬁbcﬁ'i@?soﬁh& asheth

an oxygen atom an i ncl udes net hoxy, hoxy,
propoxy, i so-propoxy, butox) so- but oxy, sec but oxy,
£

t-butoxy, and the like. Thd "substituted al koxy"
refers to a straight or bra d al kyl chain attached
to an oxygen at om havi ng fronl, to 3 substituents.
Wthin the nmeaning of "substitiuted 15 alkoxy is the
nS f {
v%%{e&R #%c%(rﬁ 4 g%rgﬁs]p s fae %I‘rfc%ﬁ tse%_{‘l@ r oiil gﬁgﬁa dohéigt%gg of
hydiaien, h}hﬁwxm glkiyt, cmbsmeteeﬂ alkiyh laycloaikfmb alkakp,rmba;tttUad Ia,lrknxy,

to an oxygen aton1 an s. met hoxy, et hoxy, .
haREsPosaFboYs Alkg f R FISSHE ADBIG, mEne, Sex irmieg:
suifogﬂa&)f&/o s@Rshahii&e, cgéﬁ) mtfba?hé}gfl fan@bstit@ed henyl Part1cu1ar

su from P

ituénts select he "group consi s

- vahyd b Ry ,aréiaAy drggen, nRfhotyleost luoma rReotigularavalubs of Ra are hydrogen,

substifuted anjido, anjno, acylam no, sulfonylam do,
mg P’%rfglﬁf%%nda'ﬂﬂgﬁmmnbﬂd substituted phenyl; and when
one Bt ARAE“BiophBiSy1 SHO SiHstHAR fhldpﬁenﬂy df okibphbldegand

al koxy, am no, acylanlno and sul f onam de, g%en t hose
substitsterl tthiephenedivk” refstio amamotialantias divedens sarical aeprstively. of the
al koxy oxygen atom The term "C3-C7 cycl oal kyl "
fopgﬁérs to saturated cyclic al kyI group having from 25

three to seven carbon ato |ncludes cycl opropyl,

cycl obutyl, cycl opentyl, g g? EXyI and cycloheptyl
The term " C4-C8 cycl oal kyl refers to saturated
cyclic alkyl group having fron1three to seven carbon

gérei‘ﬁERb i51k8D drBupsiBddRhdntl ?fseﬁb't*éatﬁcﬁﬁ'ﬂ'ie(%go@ccﬁmstmg of

I val ent unsubstituted safurated strai ght-chain or

hysiregenhelityl hdmsnungcualbzlacmwmdalk@ty, habﬁtlﬁge@alkgw Ihelpgen,

cag yoglggﬁaﬁtar@ a[: 3&9 S, lsﬁgi%ets%%mff Px%/o gg};lg% no, sulfonylamido,

sultbehaRRNEHNBERiRY! %he%%}? laﬂcl@méhﬂiﬂéd'pﬁenylc YA befeplay vataé bR, is
and the I ke /057860 PCT/ US2005/ 041367 - 12
hyregener ms phenyI and substituted phenyl" or

. 2 i@%e', Enps oﬁgrgis I\l,sg a§e1d %ﬁgsglgllt%cgﬁﬁ@{@g B ;‘@ﬁfﬁﬁed‘g@ ofid substituted

pyrRlifBdiA” réf8r to a monovalent or divalent radical, repectlvely, of the formula

wherein R, is from 1 to 3 groups independently selected from the group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, cycloalkyl, alkoxy, substituted alkoxy,
halogen, carboxy, alkoxycarbonyl, amido, substituted amido, amino, acylamino,
sulfonylamido, sulfonamide, cyano, nitro, phenyl, and substituted phenyl. A particular
value of R is hydrogen.
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wherein Ra is from1l to 3 groups independently

sel ected fromthe group consisting of 5 hydrogen,
whyaso53860 al kyl , substituted al kyl, cycl oal kyl PCHURIRY041367

substituted allcoxy, halogens carboxy,

al koxycar bonyl, am do, substituted am do, am no,

acyl am no, sul fonylam do, sul fonam de, cyano, nitro,

phenyl and subst ituted phenyl. Particular values of

e RS0 TE RD T AA  tbca

tHidAofdd@r ﬂﬂattb )é' moﬂ&aﬂéhsoﬂ LA r&dibﬂpﬁﬁébﬂve@n df the formula
substi'tuted thi ophenyl" or thlophenedlyl and

substituted thiophenediyl™ to a nonoval ent or

di val ent radical, repectivégl of the formula (Rb S

/ wherein Rb is 1 or 2 grou s i ndependently sel ected

fromthe group consisting of 15 hydrogen, alkyl,
wheteit R¢ wtlewt 2agrkyps, indgpﬂndaitlyydelec‘aﬂlfnmme soiys cantsistieg of

g P batthimied SR Racloalfyh SRS s RaR gtoeen.
cai%)fyo antﬁkyi@rb&wragnd@lshbgm@a ﬁﬁh)’do aﬁm) §é5k1§rhiﬂou§1ﬁﬁ)nylam1do

phenyl . A partlcular value of Rb hydrogen
sulémawdep gyangj migro, plienys wod sithstituger 1ph,qnyld i Anyamcalar value of Ryis
h chr' di nediyl and substituted 20 pyridinediyl" refer

&Monoval ent or dival ent radical, repectively, of

the TR¢ fha“furdhyl ahd YhiRtiRIEH ﬂﬂranyl”sorf“lﬁﬁahédlﬂcbna sgbaHHREd

i ndependent|y sel ected fromthe group consisting of
ﬁﬁwﬂb@ erefertg @mapapvalenkey divalenysediealt ispecdivelyy of the formula

cycl oal kyl, al koxy, substit d al koxy, halogen

car boxy, aIonycarbonyI, azzgggf%ubstltuted am do,

am no, acylam no, 25 sul fonyl do, sul fonam de,

cyano, nitro, phenyl, and suBstituted phenyl. A

BEE B 3ot Bhofha T MR8y D FORLRRHERor

hyd#bsdnl, Ay E dubdinaeg®hkll, coloalkil é\lk@kﬁ@uwuuﬁe&i alkoxy, halogen,
substituted thiazolediyl" refer to a nonoval ent or

catherg, aloxyceharyl, antidpsubstipeied amido, amind, eeyleninoa fulfanylagido,
S Wﬁ%aﬁ&#é Bgano am%ro fglhe%g? 84 B&t?sltlﬂggcpﬁ@ﬂﬁ“l& %aﬁ%hfé? V8e of Reis

p Ccod
hydrogen.

The terms “isothiazolyl and substltuted isothiazoyl” or “isothiazolediyl and

substituted isothiazolediyl” refer to a monovalent or divalent radical, repectively, of the

S

formula

wherein Ryis 1 or 2 groups independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, cycloalkyl, alkoxy, substituted alkoxy, halogen,
carboxy, alkoxycarbonyl, amido, substituted amido, amino, acylamino, sulfonylamido,
sulfonamide, cyano, nitro, phenyl, and substituted phenyl. A particular value of Rris
hydrogen.'
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5 hydrogen, al kyl, substituted al kyl, cycloal kyl,
al koxy, substituted al koxy, hal ogen, carboxy,

W@bkdoenymser bonyl , am do, subst ituted am do, am POT/US2005/041367
acyl am no, sulfonylanrdo fonam de, cyan, nitro,
phenyl, and substituted phenyl A particul ar val ue of
Rd is hydrogen The terns "furanyl and substituted
furanyl" or "furanediyl and substituted 10

furanediyl" refer nov l.ent d| val ent [,
' opebia oty msibadite i ar S B hg,
substifiRd Q%X%tq?cﬁﬁ? qg[’%f 1a ﬁ%ﬁ@\%ﬁ&l@ of ﬂﬂfﬁlehﬂ%dﬂzﬁp E'ébectlvely, of the
consisting o rogen, al kyl, substituted al
fooyalhoal kyl , alkoxy, substltuted al koxy, halogen
car boxy, alkoxycarbonyl, am do, substituted am do,

am no, acylam no, sul fonyl Am YoR 15 sul f onam de,
cyano, nitro, phenyl, andNsub i tuted phenyl . A

particular val ue of R is drogen The terns
|soth|azolé and s @%pla oyl" or ., .
whergigtity in} oF d@IgHPSA ¥ SHlgEEs TPEOR ogrijimg of
hfd?(?%ﬁt élﬁ ﬂt?h‘(e@hﬁﬁlf clcgl lgﬂ R{ ﬁgdsﬁﬁtted allé?xe}i, halo ogen,
cattoxy, aikoﬁyogrl:@npb amidbg pvdmtiemd ymile| anmedacfyﬂa:rmnbrmﬂ’@nplapudo,

nsi sting of . hy ro en, . alk bst.i tute | Kyl .
sullpERB e} SHmO e B fstteien, A hafadantatue of Ry is
hﬁﬁ%éﬁvy’ alkoxycarbonyl am do, substituted am do,
amho, acyl am no, sulfonylanrdo sul f onam de, cyan,

ni t rEhe teten§l, 2, 4emddiendist altdwtubsiltpﬂqé Ay, 4-opadiagcl12 of ar

S Bl LTS EAGRh FORELTA G e s

repetimtivt bt @d rhpadazol yl " or "isoxazol ediyl and
substi'tuted isoxazol ediyl" ref er to a nonoval ent or

di val ent radical, repectiv f the formula ~Rg N~
O 5 wherein Rg is 1or 2 ro s "i ndependent |y
sel ected fromthe group con%x’sting of

wherein Ry, is independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, cycloalkyl, alkoxy, substituted alkoxy, halogen, carboxy,
alkoxycarbonyl, amido, substituted amido, amino, acylamino, sulfonylamido,
sulfonamide, cyano, nitro, phenyl, and substituted phenyl. A particular value of Ry, is
hydrogen.

The terms “pyrimidinyl and substituted pyrimidinyl” or “pyrimidinediyl and
substituted pyrimidinediyl” refer to a monovalent or divalent radical, repectively, of the

formula

wherein R; is from 1 to 3 groups independently selected from the group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, cycloalkyl, alkoxy, substituted alkoxy,

halogen, carboxy, alkoxycarbonyl, amido, substituted amido, amino, acylamino,



hydr ogen, al kyl, substituted al kyl, cycl oal kyl,
al koxy, substituted al koxy, hal ogen, carboxy,
w@bkdoenymser bonyl , am do, substituted am do, am POT/US2005/041367

acyl am no, sulfonylam do, s #fonantde, cyano, nitro,
phenyl, and substituted phenyl. A particular val ue of

Rg is hydrogen. 10 The terns "1, 2, 4- oxadi azol yl and
substituted 1,2, 4- oxadiazolyl or

4- oxa |azol -3,5-diyl" ref

| ent
sutfawlerat Og Ul tﬂ%l €886l rpt%laﬁ.aﬁé S\i%??ﬂmt?iﬁﬁwfvémﬂwulaf
d&fljg d@% ~3 // Rh 0 Nwherein Rhis
epéen sel ected fromthe group consisting of
hydr ogen, Tha tierhs “p&ﬁdmhﬁtanﬂuuwlwb&pyndmml’baﬂ ‘foyridazinediyl and

B I I N ———

5 foﬁﬁmgam no, sul fonyl am do, sul fonam de, cyano, nitro,
enyl, and substituted phenyl A particul ar val ue of
Rh is hydrogen. The ter \ yrimdinyl and
substituted pyrimdinyl' | or ' ){I‘I m di nedi yl and 20
substituted pyrim di nedingd " efer to a nonoval ent or
dival ent radical, repectively, of the formula (}R N
whdreind; is fRoymi Istof3r g[mps inder@ndersiypelected dixem thergrbyp consisting of

| d f
hyﬁ;‘i@a%éit?ydr@%tky'ﬂ bRt S bR gl 8% bt Aoy
ﬁt dakity ambkﬁéybonyhahﬂ&ﬁ@ubs%%@@maoamw a&Nhemy! .

substituted am do, am no, acylam no, WD
10 suﬁbﬂﬁamﬁm SUfRETdiS2908), 0um3 shenyl, ERd substiseigd ahenyd, A particular

ul f ano, nitro, phenyl, and substituted
‘?‘F?l‘? nﬁ&'cgggfﬁycul ar value of R is hydrogen. The
L er NBhe'\Bithd ‘dﬁékdﬂyi arfNAb§iteH lokbikadel” RY Foxtasleaiyl andsubstituted
"pyridazinediyl and substituted ri dazi nedi refer
i, o
hy!

oxagoladipBrrefes tenmonpvaleniar divielank erdicsl, repespizelyi forgpula
the 5 formula NI1I R N ay

}

15 wherein R;is 1 or 2 groups independently selected from the group consisting of hydrogen,

alkyl, substituted alkyl, cycloalkyl, alkoxy, substituted alkoxy, halogen, carboxy,
alkoxycarbonyl, amido, substituted amido, amino, acylamino, sulfonylamido,
sulfonamide, cyano, nitro, phenyl, and substituted phenyl. A particular value of R;is
hydrogen.
20 The term "carboxy" refers to a radical of the formula
0]

)LOH

The term "alkoxycarbonyl" refers to a radical of the formula
0]

)LOF{k
wherein Ry, is selected from the group consisting of alkyl, substituted alkyl, phenyl and
25  substituted phenyl. Particular values of Ry are methyl and ethyl.

The term "amido" refers to a radical of the formula
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wherein R is from1l to 3 groups independently

sel ected fromthe group consisting of hydrogen,
whyaso53860 al kyl , substituted al kyl, cycl oal kyl PCHURIRY041367

substituted al koxy, hal ogen, carboxy, al koxycarbonyl,

am do, substituted amido, amno, acylamno, 10

sul fonyl am do, sul fonam de, cyano, nitro, phenyl, and

substituted phenyl. A particular value of RRis

hydrogen. The termnms "oxazol yl. and substituted

oxazol yl" or "oxazol ediyl ang substituted

oxazol ediyl" refer to a no gnt or dival ent

radi cal , repectively, of the forfrula IN O 15 wherein

RL i Bpclichh "%ﬂﬂﬁﬁfﬂ&ﬁarhﬂ@ei?&% &Nk taaléa@ beegemhyigm t he

group consisting of hydrogen, alkyl, substituted

al kyl, cycl oal kyl, al koxy, ubstltuted al koxy,

halogen, carboxy, al koxyc am do, substituted

am do, am no, acyl am no, sulf nylan1do sul f onam de,

cyano, nitro, phenyl, and subB1 i t ut ed phenyl . A

WH&E ﬂ]blg u sas le}f%h lf?on? {heﬁro%%coﬁ?égﬁg gfﬂkylf ohd elS tsagﬁa(} E&PI the

grEhp cdirfs;ismiln @|f hpd(mgai latlm‘! | phenyﬂf&d substiteted phbnyal Aqfartidudar value for

fornmul a rein IS selecte romthe
Rgisgugthzb rfﬁr%‘%qlﬁg"%‘fes 5?4(% are @M@J@gﬁ it 'g‘D’L phenyl

and b dl Iues of Rk
are n%%%é# %ﬁg&g%ﬁy £E$qé£§%f§§b£ﬁ#d "]ygfers to a
radi cal of the fornula WO 2006/ 057860

PCT/ US2005/ 041367 -16- O A The term "substituted
am do" refers to a radical tR® formula O AN.Rm Rn
wherein Rmis selected fromthe group consisting of

whérkin| R pis delBted Sroneihe gi@mh donsistingdef alkyl, phenyl, and substituted phenyl.
A particular value of R, is methyl.

The term "sulfonylamido" refers to a radical of the formula

wherein R, is selected from the group consisting of alkyl, phenyl, and substituted phenyl;
and Ry is selected from the group consisting of hydrogen and alkyl. A particular value
for R, is methyl. Particular values for R, are hydrogen and methyl.

The term "sulfonamide" refers to a radical of the formula

~-Se
wherein Ry is selected from the group consisting of alkyl, phenyl, and substituted phenyl.
A particular value of R is methyl.

As is readily apparent to those skilled in the art, the compounds of formula I may
exist as tautomers. Where tautomers exist, each tautomeric form and mixtures thereof,
are contemplated as included in the present invention. When any reference in this
application to one of the specific tautomers of the compounds of formula I is given, it is

understood to encompass every tautomeric form and mixtures thereof. For example,
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5 group consisting of hydrogen, alkyl, phenyl and

substituted phenyl. A particular value for Rmis
waoredogs7sedart i cul ar val ues for. Rn are hydr ogePCEHO2005/041367

nmethyl. The term "acyl am no” refers to a radical of

the formrula 0O Nk Ro H whéerein Ro is selected from

the group consisting of al kyl, phenyl, and substituted

phenyl. 10 A particular value of Ro is nethyl. The

SR s Tonam el relers 162 tadicob ol (B8 g
talztﬁg]%g hg O £u0M it REMAERIBIGAY Zéf@fehé@tooaf coliijlﬂﬁﬁhd oP Hﬁﬁiﬂtlah %Where

ubstituted phenyl; and Rp, is selected from
theg goomp Zsristrazolyhgs tiutdmyatd egermpassesdhktgmer I ap avelli asuhixtures of
val ue_15 forn%af s nmethyl. Particular values for Rp,

taufomen |, andigute methyl . The term "sul f onan de"
referRs to a radical of the formula® n S Rqg NO

whergin Rqg is selected fromthe group consisting of

al , nyl, and s i tuted phefly particul ar
val ue i ¢ mathyll, ®0 As is readi parent tos NH
thos® skfl I'&d A tWe ft, the conpg®in ofXF oMU AR, |

my exiBt as tautomers. Wiere taut omeR8 exist, each
tautonmeric formand m xtures thereof, are
contenplated as included in the present .invention.
Wien anPH¥P®rlence in this applicati 3ﬁut98166 e of the

le\e/g]!;c] fd I?I%dte?sggogurfﬁ%}*;cpgf 8%.5&’% (gfqgér)]g%@ﬁ iRfenfiOf Ml dxdst b

: npass every tautomeric
stérevisvraad. rilkénantemelspdiesibreofBors, axdampiteres Wer2008¢ 06MBBPlated
wﬁl%lttjes %r%(s)esnlt %(f%gt?gn Where specific stereochemistries are identified in this
application, the Cahn-Ingold-Prelog designations of (R)- and (S)- and the cis- and #rans-
designation of relative stereochemistry are used to refer to specific isomers and relative
stereochemistry. Known optical rotations are designated by (+) and (-) for dextrorotatary
and levorotatary, respectively. Where a chiral compound is resolved into its enantiomers,
but absolute configurations are not determined, the isomers are designated as isomer 1,
isomer 2, etc.

Specific stereoisomers can be prepared by stereospecific synthesis using

~ enantiomerically pure or enriched starting materials. The specific stereoisomers of either

starting materials or compounds of formula I can be resolved by techniques well known
in the art, such as those found in Stereochemistry of Organic Compounds, E. 1. Eliel and
S. H. Wilen (Wiley 1994) and Enantiomers, Racemates, and Resolutions, J. Jacques, A.
Collet, and S. H. Wilen (Wiley 1991), including chromatography on chiral stationary
phases, enzymatic resolutions, or fractional crystallization or chromatography of
diastereomers formed for that purpose, such as diastereomeric salts.

While all enantiomers, diastereomers, and mixtures thereof, are contemplated
within the present invention, preferred embodiments are single enantiomers and single
diastereomers.

The terms “Ar; and Ar,” refer to five or six member aryl or heterocyclic rings

independently selected from the group consisting of phenylene, substituted phenylene,
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-17 where the group Z is tetrazolyl, a conpound of
formula | exists as tautonmer | and tautoner Il. As

W@ wh/057860 | S under st ood any reference to a conpoUN200$/041367
formula | where the group Zigs tetrazolyl as tautomner

| enconpasses tautomer Il as well as m xtures of
tautonmer | and tautoner 1. RLRL ON-NO NNNH .Y.
L. """ N.Y. L. J- N1 R XAt Are HHOR2 X Art Are

5 tautomer | tautomer |l.Lt.is ynderstoad that . .. .
R ATE suul Rt BRBbehcon GlRe N el Bigptediv, orancaiyl,
siisafRa] SRS, p?rlrikiirﬁﬂf:}'ﬂtshmm&d pSti@intEYE oRBiotedidANlibstituted

m xtures thereof, are cont eng)l{iat ed within the present
oxarpladiyloisothiagelediyt pubgtituted HoBrazstadlert soxazelediplesubstituted

| i £ied in.+hi ' QN 1 ca e . .
iR P Bt SRR ER b Al bRy, pyrigoginedyl. syppivted
pyiidaziiediyl andl 1 RiiassadidodeRb-givat Tids ubderstob@tta¥ Ay and Ar, being at

stereochem stry are used to refer to specific jsoners _
legpicpiredigalingy besatiaelaaddhani sty or krfoiraiobomeeisIPosisionippmmsing on
t}f%rn%tlﬁl@ of ?E%nganwhé ﬂ'l%m@e'i] dnd Iczxﬁ{i&{ oﬁﬁfﬁ%ﬁtﬁ&f&g.aftqg ﬁmhgf‘ﬁnderstood

evorotatary, respectively. eéfre a chiral conpound IS

thaethelpresdni inventiohenenapdstaratl wssibleitgiaiisaletit @ombinations of

co figurationg are_not deter , .the isonmers are

i ned ;
attpclmgRLoY 1 38 Adp i examplesWhgre A1 isphenylene therexists three

pﬁsﬂf&' m&s,%ﬁgf?ﬁecp&ep—% r(giqhzf’%ﬁg/ §-B,ef-§ ?ﬁ’z@ﬁzcd.rfng-z ﬁlé((lj 1-4 (para or

synthesi s usi ng nant i oneri ca ure-or enri
pot &l of whichatessnicatpassdhm thp prrséntdnedngive dorsocvmtsount] of formula I
gither. étg%r ing materials or conmpounds of fornula I
whers e 15 RREYISEG by techniques wel | known in the art,
such aspthose found in Stereochem stry of Organic
Conpoungs, E. |. Eliel and S. H RWlen (Wley 1994)

and EBEpantyOners, Racemates, and .'v« i1 ons, J.

Jacques, 20 Gpll gt, and S. H” WI (W] ey 1991);;.»'2Z
i ncl udi®g ohr oXat -@o op chir glo-Stef Pend hses,
enzymati c RBsol uti‘qpsh oArfractional & yst a{\@?ﬁ on
or chronmat ography of 4 &i astereomers formed foret hat
pur pose, such as, diastereoneric salts. Wile all
enant i oner s, °HP%eder eoners, and m xt ur demitief eof , are
cont enpl at k& PH%Pn t he present i nvam,imie opmef er red
enbodi nents are single enantioners and single 25

di astereoners. The ternms "Arl and Are" refer to five
or six menber aryl oR heterocyclic rings

i ndependently sel e§ 8 om t he %mep) consi sting of
tednyl ene
1] 2

phenyl ene, substit
0

formula I
1-2, ortho or o-

The term “pharmaceutically acceptable salt” refers to an addition salt that exists in
conjunction with the acidic and/or basic portion of a compound of formula I. Such salts
include the pharmaceutically acceptable salts listed in Handbook of Pharmaceutical Salts:
Properties, Selection and Use, P. H. Stahl and C. G. Wermuth (Eds.), Wiley-VCH, New
York, 2002 which are known to the skilled artisan. Pharmaceutically acceptable salts that
are acid addition are formed when a compound of formula I and the intermediates

described herein containing a basic functionality are reacted with a pharmaceutically
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WD 2006/ 057860 PCT/ US2005/ 041367 -18 t hi ophenediyl,
substituted thiophenediyl, thiazolediyl, substituted
wo hioapsisedi yl , furanediyl, substituted furanepUS2005/041367
pyri di nedi yl, substltuted pyi di nedi yl, oxazol edi yl,
substituted oxazol ediyl, ?hlazolediyl, substituted
i sot hi azol edi yl, isoxazoledlyl, substi tuted
|soxazoled|yl yrinidinediyl substituted
yrim di ne pyri dazi ne ubstit ted
acgelageife %ﬁlﬁma&ﬁw 5 Sudegiants ey @rnenlyEfpTosed tp fom such
actP RGP ﬁi@ﬁcﬂeﬁﬁﬁrgﬁﬁh@ a@f’d@ ﬁ@]ﬁ ROh#lrocH1888 hyBobt@ficCatric,
nay be atta or 1-4 reg|0|soner|c
suﬂpiﬁnrlt:loo photbpeindeidg, and orgdmm awimeh o$ actelhe mtrwg esyttid, fuhric,

d | f i .
SNy By RatroniaCin SERE: e MO S RS SO
ox@tﬂ? Ss!u@{:}ﬁlcr £9AL SAEdIe &%é%mtewcs o@fp-tahfea@-w@mmé 0

. For example, whére henyl ene there
P}anlnacmtmddbe@ceqﬁaucsalrtsmhet aregasmaddﬁ@n@re @ naeed campound of

e A BB ARG At

LAV e Rith AphhRha ﬁ@d}]@% t&le haxeMPharmhaccWi@ll§ abédptdble b
rep henyl en(rab “Ri o1 (B)éi)z ?—|O XYY LaCZrZ 9aZ IP|O 2 )?SCS

camiBodly Ienrplmd ta fortmlpm pddition @aclmncalude arganic pases sueh gs.ammonia,

- argiriie, Bt ing el MenZvialuird hefpife. ARUEMIR, bnotke?,

dibRd SHekylatnind) daesihirol @Ring aliéthylamines &ﬂ@l@edhﬁmnﬂe@? glucosamine,
conjunction wWth the acidic and/or basic portion of a

imjdariobn, hicsings PDSTAFiNeapocaise @Rd drareanic bares gEd asiralcium, potassium,

<RERESHE LR 0, AESAR, Bl Gdab SickbOhRUat duakaRgDooK

AAT fac &l
In addition to pharmaceutically acceptable salts, other salts are included in the

invention. They may serve as intermediates in the purification of compounds or in the
preparation of other, for example pharmaceutically-acceptable, acid addition salts, or are
useful for identification, characterization or purification.

The term “protecting group or Pg,” as used herein, refers to those groups intended
to protect or block functional groups against undesirable reactions during synthetic
procedures. In the case of an amino or hydroxyl functional group, the suitable protecting
group used will depend upon the conditions that will be employed in subsequent reaction
steps wherein protection is required. For example, it may be desirable to employ the
protection of multiple functional groups, such as amino and hydroxyl, and control their
protection and deprotection independently. Commonly used amino and hydroxyl
protecting groups are disclosed in Protective Groups In Organic Synthesis, T.W. Greene
and P.G.M. Wauts 3rd Ed. (John Wiley & Sons, New York (1999)). Suitable amino
protecting groups include acyl groups such as formyl, acetyl, propionyl, pivaloyl,
t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoroacetyl, trichloroacetyl, phthalyl,
o-nitrophenoxyacetyl, alpha-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl,
4-nitrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-toluenesulfonyl
and the like, carbamate forming groups such as benzyloxycarbonyl,

p-chlorobenzyldxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
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Properties, Selection and Use, P. H Stahl and C G
Wermuth (Eds.), WIley-VCH New York, 2002 which are

whepwensiseo t he skilled artisan. Pharmaceuti cal | BCT/US2005/041367

acceptable salts that are agjyd addition are forned
when a conpound of formula | and the internedi ates 20
descri bed herein containing a basic functionality are
reacted with a pharnaceutically WO 2006/057860

2PQ£/U82 05/ 0 136 § ce tabIE j

PHA? Oty @Y n}/ 85’(0 B‘]‘Zéié%ﬁf Wrmonl y enpl oyed to
3f40d1ﬁ‘leﬂid>€(9ber@9lo§1?;6eﬁ*&bﬁ§ﬂ@5-ﬂﬁhétﬁo dyb@hzsd@x yicBogddni C

aci d , such as obromc, ric,

drochloric
2écnhp1¢quzzbwy§9m@aﬁb¢md Aamed@xyéw@ybxmb@yém ds such

2P fe bl S oot TR R o Sysaren,

1J(pi’oyﬁheﬁ{fly[)apﬁiéﬂg&éth@xycﬁrb@ﬁ?ﬂ al@ha SlsHal dinethyl-3I5t difiefhoxy-
salicyc o- acetOﬁében20|c or p-tol uene-sul phonic.

%m%h@mé,abwhﬁkz py%b@y},atwlemmb@nél base

d h;ﬂ etﬂ[) f 0%37 ? S 9 ﬁJﬁd tﬂé chu%r ) gle o%nd bonyl,
At er e des eQ Rerern Conrarneny” a l%léﬁ:a(’r

alﬂ)dﬁrcﬁdaﬂjtbatfl tz;a 29ctra:hldreéthb)eﬂ:avbohiﬂl ph@laycmbaiit cal |y
cce tabl e accept abl e bases

Ph ticall
PW@%ESB%HU?%;I%%J@&@; ot 8 Cdﬁloyan%mﬁ@m@d

D
A e
giloupy Srehian benayh dtiphenylmethgly bémodybosyhethyhand the like; and sﬂyl groups

L&:het han?,tllhag}l?leqqdﬁbg L{E% érrgfqr%e;glswég%% glgg}%grgnwgtmg groups are acetyl,
BRIy BtboRf1 hdrPYIORRL oy RARGR S UEROBE, / Gogr AAC, benzyl,

pOt assi um sodi um nc sa
t-butylospedreoml (Bo@)and dvamwoxynairbbnﬁ (Cbkke. Sumabhdmdtom ptotecting

B3 HRY Rt ehiofhucH e efbestietnt Toidypiy tuer Putdedht benny
tetrﬁﬁﬁfr@i@ﬁh@l Qfd ke m&e sﬂP}H letfek-Catch a8 trﬁfletﬁﬁgﬂ’ﬁuﬁ%ﬂélﬂ n

the preparation of other, for exanple
trigsrpronydseivl, |t@a-lb|u§b’1@m§&ptlab’ll end theilifeaaithirs sush as dbmnwte, acetate,

plegall%a’ﬁgi eg{zg%tﬁ];ﬁfﬁrﬂgeq 0y fci %ﬁ%)l on% Flﬁzgaéé ?rgef% a. Z%tg;ibz?fi]suffgnate,
tofler Jnaried ke, rrabRESd tsmtatmmﬁirgm iStedtHoaneast aré Qcetyl

protect or _block functional groups agai nst undesirable

trmhxlslbﬂstrwpmpglsglyhﬁw@uwlchmeﬁw l@bmdé@nzyln the case

of ap the sui tabl e
or ot Bg fiy G st i¥taceliflly3eRle Sndl Bty ke
prefeated wh tHeitsmndernp bp}}lﬁﬂtlbﬂil Bﬂéml&ﬂ[ﬂodfrﬁ@ﬁi foRR cofifpeisd of formula
wherein protection is reqU|red For exanple, it may be
I ofehe prosend imvsnbiam pE\EIYEREDEIGV ot ecti on of mul ti pl e
func I
cont o Bp iR WEn S @ﬁ%%ﬂéﬁ%ﬂot SHEE ban Ay are
prefered e Qbaipolyds 1ﬁavi’ndmR isuS B Sadlityh arcandrepyrefetrsyt] Campounds in
ﬁ%gkgctin roups are di closed in Protective G oups
w gaATEY g%pg)regr eene and P.GM Wits 3rd
Ed. CéﬂB&qu i WhhIER phARW sYBEttuted B! thFIPhEAR! Sibstituted

am no
thiophenyl, thiazolyl, substituted thiazolyl, pyridinyl, or substituted pyridinyl are

preferred. Compounds in which R? is C1-C5 alkyl, halo or C1-C3 fluoroalkyl are more
preferred. Compounds in which R? is methyl, propyl, trifluoromethyl, or chloro are even

more preferred.
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acetyl, propionyl, pivaloyl, t-butylacetyl,
wQ2@bbsmseacet yl , 2-bronoacetyl, trifl uoroacet yPCT/US2005/041367

trichl oroacetyl, phthalyl, anrtrophenoxyacetyl

al pha- chl orobut yryl, benzoyl 4- chl or obenzoyl ,

4- br onobenzoyl, 30 4- n|trobenzoyl and the Ilke;

sul fonyl groups such as benzenesulfonyl

g r f)m RO U| ! On%}@h 2@1%@3@?’%%?3@ is r1 bo% atree pIe enecf1 g{Iompounds

5 gnyl, p-net hoxybenzyl oxycarbonyl,
m%%%?o @ﬁ‘?é y%&&ge WD 2006/ 057860

PCT / @dﬁﬁ}ﬁkﬁﬁ]ﬂ@ﬁﬂ@ﬁﬁh Y EGJ]ZC& iatkanédiplzart preferaed dbgrhpounds in which

- br benzyloxyc
Ygsrge ?m%ﬂ%{a@%{;car bonyl ,
3, 5-@l} nggc; QX HPEREN AT HCRBRARKEY phenylene, 1,2,4-oxadiazol-3,5-diyl or
2,4-di oxybenzyl oxycar bonyl ,
subistitete pxgldnaﬂdlyl @k podeh y@qmpounds in which Ar; is phenylene or

pyrf,rd?pleglry ,rqlfl']?.gli %&gﬁ%ﬁ% ggypé)gﬁlg\é;%% %&g pteferred. Compounds in which

Sdivietimel ehb auyshat homel 1-4 pbdtien,
Ar]rﬂ]ﬂiegg??rg?yb?ﬁaéHS g:srret hoxg benzyl oxyca?bonyl e even more

IKGEHEhydryloxycarbonyl t - but yl oxycar bonyl ,

o haDRSRN! Ry g}gggfnggg%tﬁ BRESR: ocf%ﬁ.@rég@ U hopicinediyl ar
préfeded.- Cbh@hhﬁs@ﬁm@w&ﬁﬁ@ lylenp beg%&iﬁédlﬁﬁ ¥ Imore preferred.

4-ni trophenoxycar bonyl , uoren nmet hoxycar bonyl ,
quymr.@g@ it yh@hyigarsmymlmedr_y@ ath; it §h|ed ent d}q)ﬂtlon are even more
ghexyloxycarbonyl phenyl t hi ocar bonyl and the

" al kyl  groups such as benzyl, triphenyl nethyl,

benzydapuds iy whizhdri hiel Ablees 1rﬂﬁpbrﬁlbhtw plgh@lens or pylr@dhnedlyl are

as trlnethyIS|IyI and the like. Preferred suitable
prefeirad protecting groups are acetyl,

aIIn%hﬁé%%?gonypkhAGEE%@%%%%?@%% genzy
t- bu@mhpmyﬁambwhmhAﬁBﬁquﬂnwdbéazymﬁ&medrbonyl (Cbz).

S bl e hydr | ud h
Rt SouRha P BB e

al |y, t r [yl
B S A s

t ri i Gappoyngs $i Which Are nstattauhqd ad itheet -Byplositioy for Aridpasktion are
esters such as formate, acetate, pivaloate,

W%%Hf@ate and the like; and sul fonates such as

es Yt éthBourlI8 I WhH!Tf RO aretp@&uﬂr@d eCamfold® ih kheoh L is S are

Preferred suitable hydro:g rotectrng groups are
marreqlrslﬂerreQOCDmpnmdsyn gihich I, istQ iniesmpreqpglesedy|

tert: bu 1yl and benzyl. As with any group

of p(i-"i C%hylﬁctl ve compounds, some groups are

preferred i@ their end usecapplication. Preferred

enbodi ment s as conpqund Yf for miKaAl of thH
present 1 nti n ,are di bel,ow. QREundEWKanMRCh
CV | 68l kylHoor 04N cycl ga OyIaIkMI—oare

O

P

H .
\;’l\(N*S:O 7’\(/NN % \Y\S or Y\
\ ! \f \fN
NH2

SH OH NH,

are preferred. Compounds in which Z is
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25 preferred. Conpounds in which RL is C1-C5 al kyl are
nore preferred. Conpounds in which RL is nethyl are
wer@n/osmsse preferred. Conpounds in which R2 i sPEiTes005/041367
substituted phenyl, thiopheqé%J substituted
t hi ophenyl, thiazolyl, substiTuted thiazolyl,
pyridinyl, or substituted pyridinyl are preferred.
Compounds in which R2 is Cl1-C5 al kyl, halo or Cl1-C3
fluoroal kyl are nore 30 preferred. Conpoun i n which
R2 is methyl, :propy riflygronethy iNoro are
even nore preﬁéﬁsé%xm%o 200 /057866bB8§/ QQS/O41367
-21 Compounds in which Xis S(Omwhere mis 0, 1 or 2

ar@bfor@pRIG e CorkRAy Rkshich 7 iwhi ch X is 0 are nore
preferred. Conpounds in which Y is Cl-C3 al kanedi yl

are preferred. CorrpC§ gs in which ¥ i§'°net hyl ene are
more preferred. 5:C % unds ¥ n whi ci Lnigs
substituted phenyl ene, 1,2, 4-oxadi azol-3,5-diyl or
£t i dinediyl are preferred. Conpounds in
ar\%\%?eg}wﬁlkr%lp%lg%ﬁég'enyl ene or pyridinediyl, either
at t askethpbond befoimBlafias idescpibed alsevernmphieeeipr ef er r ed.
Compopnds jn which Arl is phenylene or pyridinediyl,
eith%ywﬁpﬁ lgretistled in the 1-4 position, are even
nor ep2 RIef %(;&?J&M ' r SEEnARH
subgft{ i it%ustgl eegtfegglgmﬂqg e or s%grtl% ﬁ%g%yfi dfﬂr}{g’deiﬂ)l/}il’ pg?%yl,
flywref dhloredtrifiBonpuethylsandCOMELh Are i s phenyl ene or
pyridi.nediyl are nore preferred. Conpounds in which
Are éséyridi nediyl attached in the 1-4 or 1-3
PoSi VijopHygengven nore preferred. Conpounds in which
Arl and Arée are independently phenyl ene or
pyr i Airiedhedylene®r pySdipedifkr red. Conpounds in which Arl

i s phenyl en e preferred. . Co nds in i ch €. hS

pyr | AT Aol rEmE e pEHP st g PHEL P SRR LS pBnytene
arft fydenRdiyat the 1-4 position are preferred. Conpounds

in"which Are is attached at the 1-3 position_ are

pr ef ki ssipcteziofiras thogretr consising oh Oast SPs Sk ead NEY apd

t he %-.3 @ 'Erion or 1-4 position are preferred.

Conp 5%8 m"which L is S(Op are preferred. Conmpounds
inwhich Lis Sare nore prefggred. Conpounds in
which L is O are nore prefGTﬁNe’ck]H

is preferred.

A compound of formula I selected from the group consisting of 1-(2-hydroxy-3-
methyl-4-{4-[4-(1 H-tetrazol-5-y1)-pyridin-2-yloxy]-benzyloxy} -phenyl)-ethanone, 1-(2-
hydroxy-3-methyl-4-{4-[3-(1 H-tetrazol-5-yl)-phenoxy]-benzyloxy} -phenyl)-ethanone
and 1-(2-hydroxy-4-{3-[4-(2 H-tetrazol-5-yl)-pyridin-2-yloxy]-benzyloxy}-3-
trifluoromethyl-phenyl)-ethanone is preferred.

A compound of formula I which is 6-(3-((4-acetyl-3-hydroxy-2-propyl-
phenoxy)methyl)phenylthio)isonicotinic acid is more preferred.

Further embodiments of the invention include a process for preparing the
compound of formula I, or a pharmaceutically acceptable salt thereof, comprising

(A) for a compound of formula I where Z is tetrazolyl,



Compounds in which Zis OOR3 H Oi SNO HOOR3
HONRS HNO OOOHN NS, Oly /NNYNN-~(Sor NN
WOR@6N5786H H OH 2 NH2 25 are preferred. ConpoR@dES1005/041367
which Z is WD 2006/ 057860 P éUSZOOS/ 041367 -22 N,
J-(CH2),,CO0H or -1-(CH2)n--&" NH are nore
preferred. Conpounds in which Zis N COOH or N NH
are even nore preferred. 5 A conpound of formula I as
described above wherejn R is nethyl or ethyl; R2is
sel ected fromthe grBup consisting of hydrogen,
nmet hyl , ethyl, propy uoro, chlofro
trifluoronethyl, a Xis 0; 1 §‘is net hyl ene;
Arl is phenyl ene orggy sedyl I~ Are's sel ected from
the group consisting of phenyl ene, > H
trifluoronethyl phenyl eng,

1, Z is tetrazolyl

cycloaddition of a compound of formula II where R' is cyano with an azide reagent;

1{1

HO X" “Ar, TAr,

II, R0 is cyano

5 (B) for a compound of formula I where Z is COOH,

I, Z is COOH

hydrolysis of a compound of formula IT where R is carboxylic acid ester;

1{1

o)
Y., L., .COOR
HO X" Ar, AL,

RZ

10 §
10 IL, R1% is COOR

(C) for a compound of formula I where Z is COOH,



and pyridinediyl; L is selected fromthe group
consisting of 0, S, SO SO and NH, and 15 Z is COOH
W@eooklobis6d N-NH is preferred. A conpound of forPemius2005/041367
sel ected fromthe group cons'iting of 1-(2-hydroxy- 3-
met hyl - 4-{4-[4- (1Htetrazol -'g-'yl ) - pyridi n-2-yl oxy] - ben
zyl oxy} - phenyl ) - et hanone, 1-(2- 20
hydr oxy- 3-nmet hyl - 4-{4-[3-(1Htetrazol -5-yl)-phenoxy]-b
enzyl oxy} - phenyl ) - et hangne and
1- (2-hydroxy-4-{3-[4-(2XHtetrazol -5-yl)-pyridin-2-yl ox
y] - benzyl oxy}-3- triflaeronet hyl - phenyl) - et hanone is
preferred. A conmpound of la | which is
6- (3- ((4-acetyl - 3- hydrg DOPY A ar COCH
phenoxy) met hyl ) phenyl t hi 0) 3s0ni '

sonicotinic’acid is nore
preferred. 25 Further enbodi nents of the invention
i nclude a process for preparing th compound of
formula I, or a pharnaceuticdﬁf?cgggéptable salt

t.her eof onpri si f COi d formul a |
nREvESSt SRR ot B s RO e REAR afld

PCT/ US2005/ 041367 -23- ONN ti I XY. L.~ NN 21

z HI, Zis tetrazolyl cycloaddition of a conmpound of

formula Il where R10 Rs cyano with an azi de reagent;

RL O\ HOI XY, Ar L lz 211, RIOis cyano 5

(B) for a conpound & f la | V\/nereCZ is COOH, R
HO X’Y‘AQL‘AQ N
R2

1L, R19 is cyano
5  whereafter, when a pharmaceutically acceptable salt of the compound of formula I is

required, it is obtained by reacting the acid of formula I with a physiologically acceptable
base or by reacting a basic compound of formula I with a physiologically acceptable acid
or by any other conventional procedure.

Chemical Abstracts discloses 5-[[6-[(4-acetyl-3-hydroxy-2-propylphenoxy)-

10  methyl]-2-pyridinylJmethoxy]-2-butoxybenzoic acid ethyl ester.

A further embodiment of the present invention provides intermediate compounds

useful for the preparation of a compound of formula I. More specifically, the present

invention provides a compound of formula II

II
15  wherein
R, R% X, Y, Ary, Ar, and L are defined as above; and
R!%is CN or COOR* in which R'* is selected from the group consisting of C1-C5 alkyl,
phenyl and benzyl; other than 5-[[6-[(4-acetyl-3-hydroxy-2-propylphenoxy)-
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O\ HOI XA L, COON 1z 21, Zis COCH hydrol ysis of

a conpound of fornmula Il where R10 is carboxylic acid
w@2i0ens786R OHO | X' Y, L, COOK 1 2 2 10 I, RIDUBD05/041367

COOR (C) for a compound of f%gnula | where Z is COOH,

WD 2006/ 057860 PCT/ US2005/ 041367 -24- ~ HOIl [/ XY

Ar COOH 1 Arz Rz I, Zis COOH hydrolysis of a
compound of forrmula Il where R10 is cyano; and Rl O

LA CN. 1z z R_I1l, RlO is cyano,5 .
g PV ehoRy Tk st APt B ST o mertioular value of R
istnl;eqh}qprrpound of formula | is required, it is obtained

by reacting the acid of formula | with a
phy sCompgumdsl df yhearesent mivemtionbagebomally by egpcedesgwhich is

o %gléﬁg g)gcp;% ung C)L1];1 t eoéhréunligal Iart\?ﬂort Ele %r(?cﬂfc’:ﬁgr? loP &Iru%%llrgl){y analogous
compounds or by a novel process described herein. Such processes useful for the
manufacture of a compound of formula I as defined above are provided as further features
of the invention and are illustrated by the following procedures in which, unless otherwise
specified, the meanings of the generic radicals are as defined above and all reagents are
well known and appreciated in the art.

Generally, a compound of formula I may be prepared from a compound of
formula II where R'° represents a precursor to Z (Reaction Scheme A, step a). More
specifically, a compound of formula IT where R is carboxylic acid ester or nitrile is
reacted with a suitable base such as potassium hydroxide in a suitable solvent such as
water to provide a compound of formula I where Z is carboxylic acid. Additionally, a
compound of formula IT where R is cyano is reacted with an azide reagent to provide a
compound of formula I where Z is tetrazolyl. Azide reagents include HN3; wherein HN3
is provided from the reaction of sodium azide and a protic acid such as triethylamine
hydrochloride and ammonium chloride. The reaction is conveniently in a solvent such
solutions of water and an organic co-solvent wherein the organic cosolvent is an alcohol
such as isopropyl alcohol or a tertiary amide such as N-methyl pyrrolidinone. Other
examples of azide reagents include transition metal azide complexes such as provided
from the reaction of zinc bromide and sodium azide, as well as the trialkylsilylazides such
as trimethylsilylazide. A compound of formula II where R is an acid halide is reacted in

one or more steps with cyclocondensating agents to provide a compound of formula I

where Z is
H / H
N O i / N
] S ! O
RN f N \"\«
N H N-0O
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or by any other conventional procedure. Chem ca
Abstracts di scl oses
W®G2(40p0578601- acet yl - 3- hydr oxy- 2- propyl phenoxy) - ROI/US2005/041367
nmet hyl ] - 2- pyri di nyl ] met hoxy] »2- but oxybenzoi ¢ aci d
ethyl ester. A further enbod? nt of the present
i nvention provides internedi ate conpounds useful for
the preparation of a conmpound of forrmula I. Mre

speC|f|caIIy esent | nvent i provi des
npB GAAPEYIY %‘fffgﬁqﬂ a1t Lrgnay B PRSPRTeSim  ApRpchotformpgla IT

(ﬁﬁé??%gsfﬂg%% e?b) o?ﬁal@gt&ely%bm ¥y CCI%?H(I Iloﬁ ?J\Ar;ﬁ]lulah\f Igl{eactlon
Silemeal estdper). Marmspdvaficallyip sﬁcp bsa stripounof of ChenGHa Al kewtere X is O
henyl nz her .
1sEeetc Y lfnggrrdlglgtépi;%usconé]&p%(w aﬁpwmgﬁ@wyla\m where R!! is OH
.
ARSI bt i i
azetliwiboasltleagenxxstpﬁramlgljl-(azo hmlybﬂlmemdmestorm@ﬁw a compound of

oL s ShDla o GRS SR RE g AT e e 6 a
cdniYing 3k fdhduld 1 m&ﬁmw&&ﬂe E®By ﬁéacﬁﬁg webmpahddyof formula III

anal ogous 5 conpounds or a novel process described
where & 18.0,Su0H mfbcﬁegmmuné ef lnrmuulsy [V whengdh uisecleayiag gfoug in the

pETPR RS slepl bl b inlasR2sifi PR RS PR AVEfNon S

adelonthSuftalé Rk ihg 6@k edli@shalideyiic s idtille 26d olliaaw Sers such
specified, the nmeanings of the generic radicals are as

asqeethenesulionaiecsigid al | reagents are vveII known and
appreciated in the art. E%g? , a compound of
formula | may be prepare ron1a conpound of fornmula
I&! where R10 represents a precursor t9 Z (Reaction
he A, step a). Mre specifically a conpound of
Il where R10 is carboxylic g€rg-sster or

R
reacted i tg’a suitabl e bag uch,as .1 ERI
%@ta sldhﬁhydBOX|d§1|ﬁ5a sui tabl e saiore suﬁ%la?‘ R4,
wat eR to provide a conpound of fornula IRWwhere Z is
carbﬂfyllc acid. Adgditionally, a v VI
step b\ ’/step c
1-{1
0
10
HO X;Y‘AQL‘AQR
R2
11
l step a
R]
0
HO X" arac?
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15 conmpound of fornmula Il where RLO is cyano is

reacted with an azide reagent to provide a conpound
wW@R00bosT80 a | where Z is tetrazolyl. Azide reaR@nus2005/041367

i nclude HN3 wherein HN3 is ovided fromthe reaction

of sodium azide and a protic~“acid such as

triethylam ne hydrochl oride and amoni um chl ori de.

The reaction is conveniently in a solvent such

sol utions of water erej

t he 611’[5151?&1}56 &&SC&D%@HPE Og u%a@gﬁ Bfa?ffg%lg%lﬂ%?g om a compound of
forRARY ?%éacﬁl)ﬁ QBRUMOR, &ep @thé}HRlam aﬂ%pﬁfb%ﬁaﬁ%r&ﬁﬁfr by the group

pyrro I none. O her’ exanpl es of azi de reagent .
Li Mdredpecificatiyj 4 ccumpcrrmﬁavlf famiue Voungt Axeis ps(udhneélsrl andR?isa

1eBYi ol iePied U0y 1 oo i 35 et 18 A i gt 88fvent
s&hld%emyiféﬂnlayﬁlaé ’tdjﬁmvlﬁe GRIRPA0AA 6f fokRLAUT Yhkde MRS, eSu1table

Is an acid ITde is reacted in one or nore steps
lmlnggmsmm@ri:aélﬂﬁﬁ@cln@@hitmdeo provi de a conpound of

ffr SPepomi P B 1B S R 0 ey, sl

?55%%%?3&@5%%@&e mabe PrepArsadrig an)mpound of
for a of 11 éag repared froma conpound of

formplaY B (Rpacuo(l Se @sneciallysa eqgmpungrof formula VII where X

152 LSLRAL] WEHeY el B P L MU Bl chBHTHS B oA hBund of
fmmmh@& X 81OMER? isla mmegeﬁ s¥ch & chlorb Sbrbﬁx%Cer&de ndebmpound
M t sunobu conditions th conpound of formula |V

of,ﬁqgfl@laﬂgﬂwhegg BHs ©) and RH Fhal;gggﬁ sachgrs chlpro, bromo or iodo is reacted
with 3HeRi0 %(HE' b ghe?#i: Ry it yt%(l.i pfé% e.RF.l%éHQ‘h{T SufifluRl thiophenyl and

~appropriate car

thé like i Sheqaéseacdsiytrgnditionpesthlcdiatty st eucmras\BdQ@pa)chramd Wighse such
of formula Il. Sujtable solyents include tolzuene and

asfiesrphysirexide fsbroyide gtceppgundof formula I1T where 1s the corresponding
phenyl, substituted phenyl, thiophenyl, substituted thiophenyl and the like. The reaction

is conveniently carried out in a solvent such as solutions of tetrahydrofuran and water.

Reaction Scheme B

VII m

A compound of formula IIT where X is S may be prepared from a compound of
formula IIT where X is O. More specifically, a compound of formula III where X is O is
reacted with dimethylthiocarbamoyl chloride in a suitable solvent such as
dichloromethane. The resulting thiocarbamate is heated in a suitable solvent such as
dodecane and treated with sodium hydroxide to provide a compound of formula III where

XisS.



conmpound of formula Il may al so be prepared by

reacting a conpound of formula Il where Xis 0, S,
wORbosis186@ conmpound of formula 1V where R11 i SPET/US2005/041367

| eaving group in the 10 presggce of a suitable base

such as cesium carbonate and“d suitabl e sol vent such

as acetone. Suitable |eaving groups include halides

such as iodide, and sulfonate esters such as

met hanesul fonate ester. R t] Sch A R R DO +
B f@nﬁlaﬁﬁ' %Ye@g %Bliepgre?ﬁ%m pacmj_lgoggadeotj formula IX

O +
| I
er§hqerp 2B plfeeschlg e ofalfe BB (RGERFS ffgme ). More
specificsiy 20467 A%/ BGthorad b S200k/ IXIVBEE R?-i27 halogen such iodo or
Alternatively, a conmpqund of formul foll .p
O R I STSBOTH of Lo BRI CoAPheRE b ed pheny
5 thﬁflﬂp eﬁgfﬁéﬁbsﬁﬁl@éﬂ filophdtEA Ende 1ikE iR theaRBIARS b8 Ransition metal

or to the group L. Mre specifically, a
catalpgsuchlaoPd(Hppiadileand alese sudras cesiumyiidgoxiéelioyrowide a compound

of ormie kbGP B%olaft Bl o L STBGNE: Blopheny
ar% AR AC] méqghféﬁnﬁ.omé UL B c6RRRHIY @friddui i &sdllent such

ere Lis Sui tabl e leaving groups include a
asreagaletonsefdbtrahy dedfinan iadé waikr c Grgtlatrnd sisp af @ compeund df formula IX

10 whBER iR8ndis1, Neh QiruRE SN, (FidBR%H Y, Wi HitRRE Wibphenyl and the like is

reacted with an R! acyl halide such as acetyl chloride and a Lewis acid such as aluminum

chloride in a suitable solvent to provide a compound of formula VIII where R! is methyl
and R? is phenyl, substituted phenyl, thiophenyl, substituted thiophenyl and the like.
Suitable solvents include dichloromethane. In step b, a compound of formula VIII where
15  the group Pg is methyl is reacted with deprotection agents such as pyridine hydrochloride
in the presence of microwave radiation to provide a compound of formula III where R?is

phenyl, substituted phenyl, thiophenyl, substituted thiophenyl and the like.

Reaction Scheme C

R R,
step a step b
—_— O —- o
Pg—O . X—Pg Pg—0 X—Pg HO X-H
R R> R
step ¢
= stepd /7 VIII i
/
Br
Pg—0O ; X—Pg
R
20 X

Additionally in Reaction Scheme C, a compound of formula IIT where R is
C1-C3 fluoroalkyl may be prepared from a compound of formula IX where R* is a

halogen. More specifically, a compound of formula IX where R? is iodo, X is O and Pg is
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t hi ophenyl, substituted thiophenyl and the |Iike nmaybe

prepared froma conpound of formula VIl (Reaction
Welvens7sB) . More specially, a conpound of for nRCEUNMODS/041367

where X 10 is O is reacted ug@er the appropriate

hal ogenation conditions to pfovide a conpound of

formula Il where Xis 0 and R2 is a hal ogen such as
chl oro, bromp or iodo. A corrpound of for rrul a lll
ereX|sOandR2|sah as..c
a pitablg gEpteling gARuRgich \%Fbﬁnzé( ﬁf“a ally B %ﬁﬁﬁéo fiioro-

ﬂtﬁ)ﬁjﬁﬁfbﬁﬁt @VPQ&HYI{ Wetﬂi]ésgﬂ&edﬂﬂexmﬁ ?Ephbéﬁh%ﬁmﬁlﬁé Qﬁ@gﬁﬁﬂms‘uon

eint resence of a transition netal
metall catapgst seahcds capp@dodinpir) @@ﬂ@bmmnbwomdc  compasnd of

fofian X R 1t BB 0" FEes i oeBas Sl Egptvents
1nflﬁ§@¥ﬁnet e}h‘fo%gﬁmél In 3Pt hEMhﬁ&lrfdmeBHﬁlﬂH X antebrd R&is

reaction is conveniently carried out in a
triflobroerethyd, 0% s @samsloPgiisibenayl if reacied Abramepugcimmidein a suitable

o P B SELET0 B s S by R

co&rﬁ)o&ﬂrayfo%uwx Revetsted Wtﬁb&?ﬁﬂoﬁﬁﬂx}ﬂfunfymmané ddd a
where X is 0. Mre specifical a conmpound of fornmula

tranbitiopmmeatal cxtalyst guchas t¢t@¢sﬂ§1@hm}ﬂ}phosphme)palladmm in a solvent such

asgfb%?ngiolggv gcoa ha[cbc[%?lﬁ ﬁgc{ bn‘%ﬁlede%ecgrrﬁ}%h}ﬁ lgk ?orﬁl%h 201t where R!

is brfdie e i iateorbmeleRDET O,nd PeUk baddye BDelt&pEbLta mmmuas of
dodecane and treated wt h sodi um hydr oxi de tao

fogmle ﬁﬁﬂuﬁbpr@R fomgiayh R’ I1$ triffperamethiyl, X isO, sl Pgis benzgl Is reacted
0 Q
T e T
effeetiv@h@irbgen s)ohﬁfe%?bRKSS ?fohihﬁgﬁ’g to @m&&&@l\g tempowsndi dffbuineula 11T
rotectin u eacti on Sche . More ,

Wﬁéﬁ@ B 15 @sﬂ%vﬁ RS Gitljoromethyle 9 - taible salvents inglpds, eghanol.
| S r ea&n@ﬁﬁ%ﬂﬁfoﬁﬁ%% Fanre r‘g%llsdbrlﬁgygéﬁg ng lﬂlﬁ‘gﬁﬂﬁ%ﬂ

fophimgydondifiohhasopitimyd in Reattsin $ahemd D hMmph speglficallyint $iep a, a

compndof FirapRIotEse Bnomeniiies BroBciodb b iafel With o

r
c %@& pﬁ Hﬁ%laoigg\érgl?xl%tlﬁ tlsgg Hg(glelwls cﬁfo%‘](f g{) ﬂI'Ig lp?eséﬁ&e%ﬂ% sitable base

sushl Ias; poihssulmi cgibongh empﬂowcb ralqbomp@uhd Qéformuta %@I wbere AisN. The
. The. rc?actl Qn is. cony Blg carr Ied out
regqﬂo‘péﬁ ponygpisntly carried out'ina solvent Sith a¥ diifieth 1acetam1de alogously,

e

a compound of formula XII where R!? represents a precursor to Z is reacted with a
compound of formula XI where A is CH and R is fluoro in the presence of a suitable
base such as potassium carbonate to provide a compound of formula XIII where A is CH.

The reaction is conveniently carried out in a solvent such as dimethylacetamide.
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15

as a solution of tetrahydrofuran and water. Further in

step a, a conpound of formula I X 10 where R2 is
w@b@nph7se®ubst i t ut ed phenyl, thiophenyl, substPCTUSH0S/041367

t hi ophenyl and the like is _é@gcted with an R1 acyl

hal i de such as acetyl chlori and a Lewis acid such

as alum num chloride in a suitable solvent to provide

a compound of forrmula VIIl where RL is methyl and R2

i's phenyl, substituted t hi gphenyl, substituted

t hi ophenyl and the Iiké§m9%§%$ ol vent s incl ude

d|chloronethane kn step b, a conpoun d,of fornmula VIII R!

OWﬁ 15 the gr s Rct e
pr tectlon ﬁ%% as ﬁy dfgﬁﬁlorlﬁe
ﬁen -~ cromave r |»~ provi de a~,?

conpound o fornula 11 mher RF¥is pheny
tituted ph t hi ophenyl Isubstltuted t hi oph Xl
t e l'ike. eactlon Schewexe: step a O ste CQIN

g pg- 0 X—pg I X-H 2 f‘g IX step C step d
I ~ III Br pg-0 X-pg 2 20 X Additionally in

Reaction Schene C, a conmpound of forrmula Il where R2

is Cl-C3 fluoroal kyl may be prepared froma conmpound

of formula I X where R2 is alohalogen Mor e

speci fi & a conpound rqal.a

i odo, x%dpqis 206/—%1&6

PCT/ US2005 O -3 tabl e prot

such as benzyl 1S reacted with an al kyl est

di fluoro- fluorosul fonyl-acetic acid in the presence

of hexamet hylphosphor am ggaand a transistinan et al

catal yst such as coppef. @digde in a suitabFedgol vent

to provide a conpound iy, kel a | X where R2 is

trifluoromethyl, X is 0, and Pg is benzyl. Suitable

sol vents 5 include di net hyl formam de. In step ¢, a

CONPRUREAcHEn SeHemd B, sltéf) whedoenfsand of fdrfufd XHT amBidW s CP or N is

is 0, and Pg is benzy I's reacted N-bronosuccinimde
repgiedwithiarradicing agsniaieh as gediumoneherifg i & puiiahl ol et such as

mBhaN lqo provi (Perraogolfrrl]ﬁjou%d off%rgwlaal\}% Wh&e% %Q?ﬁ orf. In stepc, a

compound of formula XVa where A is N and R is chloro or alternatively a compound

O

where A is CH and R is fluoro is reacted with a compound of formula XIV in the
presence of a suitable base such as potassium carbonate to provide a compound of
formula IVb where A is N or CH. The reaction is conveniently carried out in a solvent
such as dimethylacetamide.

A compound of formula IV where L is S(O), and p is 0,1 or 2 may be prepared
from a compound of formula XVb as outlined in Reaction Scheme E. More specifically
in step a, a compound of formula XVb where R!* is a halogen such as iodo is reacted with
a compound of formula X VI, copper (I) chloride and a suitable base such as cesium
carbonate to provide a compound of formula IVe. The reaction is conveniently carried
out in a solvent such as N-methylpyrrolidinone. In step b, a compound of formula IVc is
reacted with a suitable oxidizing agent such as potassium peroxymonosulfate in a solvent

such as methanol to provide a compound of formula IVd where p is 1 or 2.
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conmpound of forrmula X is reacted with

tributyl-(1-ethoxy-vinyl)-stannane and a transition
woredoalosmset al yst such as PCT/US2005/041367

tetraki s(tri phenyl phosphi ne) ggl adiumin a sol vent

such 10 as di oxane fol | owed by acid hydrol ysis to

provi de a conpound of fornmula VIIl where RL is

nmethyl, R2 is trifluoromethyl, Xis 0, and Pg is

benzyl. In step b, a conpound,of fornula VIIl where

RLis nethyl, R is trlﬁeﬁfﬁﬁ"é@? EO Xis 0, and Pg is

benzyl IS react ed10 with a transi stl on ll;;\et al cat al yst

HQUdkas pal | adiy hygtgrpaxl the sea
ef | ve+hydr 0g¢ @ /@
pr owFiesig GO dof forrrul ereRlls

methyl, R2 is trifluoronethyl, and Xis 0. Swtable( )

sol vents include ethanol. A corrpound of formula IV
wher®IL is 0 n&ybbe prepared undéYc aryl ether form g
conditions as outlined in Reaction Schene D. Mre
specifically in step a, a conpound of fornmula Xl

wherla R&Otioe Sclesent sﬂe1a agm epupasind of formula XFE atteactedisequentially

d of for Ais N
il SRR D gt St Brarieghf aarbopd B lpRvg here R
is B RZEh WRICAT ARG i1fa bittaBleddlwiat SichAFRAHAHY IR miagtidditcBprovide a
XI'll "where Ais N The reaction is conveniently

copapouiné of furmulaX¥1.s bl skemb, asepstpoasd @f Fasra X&’éaw@ed with an acyl
d
R PSRBT b sRaCTRGH ich PR BfPeorce whien

is &HIRAUGh 9 kuitdldnetiaciagd apnesehAsisediGh BorohyRtdleiis sditably @lvent
in the presence of a suitable base such as potassium

sugh ab diezers torpyigy p gempowsipidormanladVeor mul a Xi 11 where
Ais CH 25 The reaction is conveniently carried out
in a solvent such as dinethyl acetam de. WD 2006/ 057860
PCT/ US2005/ 041367 - 30 FRestiér Sthefiehiene D OHC R10 OHC
RIO HORIO \ + AR/ step a Aa-~/ step b \14 HO |
0 XI Xl Xill_jhVa A=N; —Cl A=CH,, N A=CH, N

HR=8p R14=F 0 HQ,R1EO AR 4 | Ho—Q A
XI a 1vb feN] Rae4=Cr A= jﬁi’_g@_@ fj
sH RN
X XVe XVI IVe

The compounds of the present invention can be administered alone or in the form
of a pharmaceutical composition, that is, combined with pharmaceutically acceptable
carriers or excipients, the proportion and nature of which are determined by the solubility
and chemical properties of the compound selected, the chosen route of administration,
and standard pharmaceutical practice; The compounds of the present invention, while
effective themselves, may be formulated and administered in the form of their
pharmaceutically acceptable salts, for purposes of stability, convenience of
crystallization, increased solubility, and the like.

In practice, the compounds of formula I are usually administered in the form of
pharmaceutical compositions, that is, in admixture with pharmaceutically acceptable

carriers or diluents, the proportion and nature of which are determined by the chemical
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In Reaction Schenme D, step b, a conmpound of formula

X'l where Ais CHor Nis 5 reacted with a reducing
wag@ansseth as sodi um borohydride in a suitabl BCEHUB20051041367

such as nethanol to provide_ s conpound of formula IVa

where Aiis CHor N In step ¢, a conpound of fornula

XVa where Ais N and R14 is chI oro or alternatively a

compound where Ais CH and R14 is fluoro is reacted

f f [ h .
pifpetlich of BEREIRE ShrbRbat o Tobhfa it onsR ASRE BERaBinirdation, and
staRdmRO yhanbeditaf pablidea | Vb where Ais N or CH The

reaction is conveniently carried out in a sol vent

such Thas. dhemresst bvertion previdas phampecadicalf commogitioas pomprising a
0,
{0 ot R St P b e il Aol BHEP G o

eXuipiene E. More spec:lflcally in step a, a conpound of
formul a XVb where R14 is a hal ogen such as iodo is

r eac i BRICQNPeINgs of fermsol e befadmanisigred bua Var@@p@%ﬁgu(esz In
i?féﬁtfﬁ% I’[I%?{ ‘? ofa ﬁ%%%]ﬁ gffﬁg@?%%:ﬂ%ﬂf%@ dgﬁﬁlbgcﬂboqza{ ogor}ﬁ%oeund of

oVl a co 8 T eact
fo@muieeﬂ*naa%laﬂnﬂmstbreddn aﬁljdform’bran@dﬂ which nalkedthRrompound

l.p i di none. I.n _step a_conpound of
blPéY@r’AtaEfé ipgg e?éctl‘feé\a%q% e wﬁn& Ogeﬂi AR prrsntsial apuies For example,

i

o FAnaE UE LRSS (R RGLRIINERY LBl fiopynbcihuah.

1mﬂamuecmaul3s 1ﬂ1rmn<ﬁlslw\ﬂaﬁ@iéﬁhﬂﬁrz AGhnRGT VyLJ&ZfHDl&[ @étﬂ:ﬁg? topécally,
Sch Rl t
sybGTEEIS buga Y B ke /Crad alfyinisietipn 5 Eengyallp pRopise e
B &ﬂm nd of

tré%ﬂ?lrer%t\% ﬂ)% i\a/etﬁzgl%rgfgg}g%he ggg equ e1 E td?sg) rédeSS@ﬂB yis ui table

bas eOs¢ skilled irsthd iattof p;ﬂpann@fmmﬂaauons nqmmtadﬁlpéeléom thepraper form

i o atn o CuanadE B pRrist e arac B lse o0 e

conpdiRiReleAEd ahe RO 8r OMbitiohRo BE %at@d e SABPORRE dRorder or
formula XVI is reacted with an acyl halide form ng

caagéim, mwhatsrelewmncumhﬂamqsd(e?etmngtom 'nPaariaveatiod Sciatees, 18th
Egi&o? %bglsgmﬁ Oaé]edr?%))gﬁiﬁt :g \émofjru?n bor ohydride in

sui takd ﬁl@ﬁh&&ﬂbal compositions of the present invention are prepared in a
manner well known in the pharmaceutical art. The carrier or excipient may be a solid,
semi-solid, or liquid material which can serve as a vehicle or medium for the active
ingredient. Suitable carriers or excipients are well known in the art. The pharmaceutical
composition may be adapted for oral, inhalation, pérenteral, or topical use and may be
administered to the patient in the form of tablets, capsules, aerosols, inhalants,
suppositories, solution, suspensions, or the like.

The compounds of the present invention may be administered orally, for example,
with an inert diluent or capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the compounds may be incorporated with excipients and used
in the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing
gums and the like. These preparations should contain at least 4% of the compound of the
present invention, the active ingredient, but may be varied depending upon the particular

form and may conveniently be between 4% to about 70% of the weight of the unit. The
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10 such as dioxane to provide a conpound of fornula

I Ve. Reaction Scheme F 0 HO R10 HO R10 HO R10 +
wee@p/0s7860 | \ / | step b SHRI4 NS N S N X WONUS20$/041367

| Ve The conpounds of the prgsent invention can be

admi ni stered alone or in thée"form15 of a

phar maceuti cal conposition, that is, conbined with

pharmaceutically acceptable «carriers or excipients,

ket B o oS b S B S b i
ob‘fﬁféaf? i\ ﬁg@&ll %ﬂ@(gin thB8rt M Srefire@dBPbStOAL Afan
and stanhdard p

~pharnaceutical practice. The conmpounds of
préfeeativne aesvrding vetieippesentinivémionef f ect i ve t hensel ves,

may be farmul gted and adnmi ni stered.in the form of

t hei Theé@blﬁﬁéiaﬁ’lﬂﬁccéaﬂl%%FrPglheécaJ'él&F‘%ﬁlﬁ%méﬁ| sg’copfgfn one or more of
uEHRFARE Dl BLa b i S5MT A08RIRL el o gt r
gelatinpexxipiente sudhres stwdpoulactese disimegrating ageatsesugh aailginic acid,

Prgggr%é%%qeé}%ghiagﬂ i]{]eeliﬂ%e? Iiur %&&ﬁ?lhgéﬁrﬁm%ﬁ%%tgﬁﬁg stearate or Sterotex;
o1 RBAE TRALA doBiBldaY siRESEMbAAL SandCsHebleBing AaEntd ishdleatsterobdier
proportion and nature of which are determ ned by the

sactharin mzdy badded 61 9 8788 M2REEN IR oS PERPEaBint, meghyl salicylate or

roperti.es t el ected.co n . J,. the..

oBESRERE 58, S e bR O AL o Bion
mPBALITBE Bldtab6vd tyPe ACTidi€ carfiBt/Suchtal oRetsiime glyvobot a ity oil.

provi des pharmaceuti cal conpositions conprjsing, a .
Othongesagriumt forme nfayraeniain pthahvarious materabeyhick arqdjfy the physical

accept apl e cakri.er iJu i P
B BB R L a0 g PR, Pl gfemey becouea
wifl g, Yshéflacl OLétRS: cobting Bfdnes LA Bgrupmest domtiin,dh addition to the

patient afflicted with disorders descri bed above,
PressiphSURRPUHS, SHYORGIASR $WRSAFNIMBAGEH %@}%ﬁ?%ﬁﬁ@?ﬁ%&?%ﬂd

R85 1050, AU s RO B Pl s
phaeb@sticdiyrpues amphen-toki: indhpamodss ofedf ormul a |1 can be

o Sk ehed, et Al B Al L) o Sl B0eBUEL b of
pretint ARAGH Hay bEficBldoYatePRtd #6biMtion 8P&EsYon. These preparations
typically contain at least 0.1% of a compound of the invention, but may be varied to be
between 0.1 and about 90% of the weight thereof. The amount of the compound of
formula I present in such compositions is such that a suitable dosage will be obtained.
The solutions or suspensions may also include one or more of the following adjuvants:
sterile diluents such as water for injection, saline solution, fixed oils, polyethylene
glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial agents such
as benzyl alcohol or methyl paraben; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethylene diaminetetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parenteral preparation can be enclosed in ampoules, disposable
syringes or multiple dose vials made of glass or plastic. Preferred compositions and

preparations are able to be determined by one skilled in the art.
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sublingual ly, buccally, and the |ike. Oal

admnistration is generally preferred for treatnent
w@boosls7smeur ol ogi cal and psychi atric di sorder SPCT/US2005/041367

descri bed herein. One skilled,in the art of preparing

fornmul ations can readily sel éct the proper form 15

and node of adm nistration dependi ng upon the

particul ar characteristics of the conpound sel ected,

t he di sorder oqr ndition to.be treated, the stage of
the Hheeersongs of BeatrseRamenLAR D e tegiytisfered topically, and
Wf:flésr{ ﬁdﬁé&%%@ﬁrieﬂrﬁ&ﬁﬁﬁb%oﬁ;ﬁﬁ%%ﬁﬁ%} SiftmeRE 02 36 BSase. The

itton, Mack Publishi'ng Co. (1990)). The .
bapbdorreceyile,aady conpiss ione ongorf oft the fllowdegitpeiralagim.,i lamolin,

re prepared i.n a 20 manner. | _kno in_the
pefrelleab el felsibess vt paeLp i Bien B0 Mait Siepgjoqpeland
ers@lbirlrs, aREhbif St dToMEall fhakmIgisHRtRsy @ntadhh ebndeattaSeH ¥fthe
as a vehicle or mediumfor the active ingredient. .
foBuittadluir éts phamiaseaticat saktxizomiabautd). hiccabayt 10% veiweight pra unit
cﬁrt' The pharnmaceutical conposition nay be adapted
Vv ‘Eﬁne)or al, inhalation, parenteral, or topical use and

My Pee cARpiunts befoefulad ddfotB@idteR lof etdbbopieoli@hate (mGlu)
tabl ets, capsules, aerosols, inhalants

25 ,
resenspioiinetion, asparieilen themarepotgiintoroafanGBI2 reprptors & hatyip ghe

q f . . L

oAU Py PR o MR, DA i A

agoakE WnBsncdig e MMcESE e tHenteept@bhl Bhé betladior b thepotgoiatdrs of
of oral therapeutic admnistration,_ the corrgound

fopeularlci S PHA FEEPHT I SBER Bl BRREPIS A bishds SUblerie Geabity
oy i SRR 0 RS o
pipsedip fvehiiamnare shpedhad tobetuaéfinl Al the eastinedfoffarioheneurological and

Dy RGREH ST AtsonByP DBy IR RSP RG CEpEIReE Hebe teated hern

. . 0 ]
RS Y o AT TR GORYEOL R - JRLR Mtk i
th2@f6/ 057860 PCT/ US2005/ 041367 -33 anount of the

conmpound present in conpogjtions,is such that a

suitabl e dosage will be mied A person skilled in

PétBRtAToh JFuARLRLFING dIhEke B IneRRNMEE ChRRSn M a mGlu2
preparations according to the present invention. The

ExmbésingCelpLides, capsul es, troches, and the |ike may
al so Cﬁ?t ain one. o

f_ 5 the follow : .
2 U6 SRS GoRsng hulian vz bl GBI HER aup yigpgy goscribed
(T4, BUAGHC Rt e, Wcho&t, MdLPh@NeLS 881634895011 5) ahdbdltured in

or I’ac; ose, disintegrating agents such as al ginic,
D¥EEM, withpp Yordiglazed fetal howine parhma han¥liigutemiae; | miYrspdiag pyruvate,

uc nes, St at St er ot ex; dants such
T BRI NG T e
pRNEILdaPeeRHE MIRSe il 2P fefHAId 1B aS RGP EIRABER GG ufimate Transporter,

flavoring "agent such as pepperm nt, nethyl salicylate

argt have been co-transfected with the glutamate/aspartate transporter GLAST. The RGT
cell line expressing the mGlu2 receptors is stably transfected with the promiscuous
G-protein, Galphal5 to change the signaling pathway to the mGlu2 receptor to one that
could be easily measured through release of intracellular calcium. Thus, intracellular
calcium levels are monitored before and after the addition of drugs on a Fluorometric

Imaging Plate Reader (i.e. FLIPR, Molecular Devices). The following buffer is used
throughout as an assay buffer: 10 mM KCl, 138 mM NaCl, 5 mM Ca Cl,, 1 mM MgCl,, 4



10

15

20

25

30

10 orange flavoring. Wen the dosage unit formis a
capsule, it may contain, in addition to materials of

w0 bweakmsee type, a liquid carrier such as pol yrthysmng041367
glycol or a fatty oil. (lheg dosage unit fornms nmay
contain other various materi Fs whi ch nodify the
physi cal formof the dosage unit, for exanple, as
coatings. Thus, tablets or pills may be coated wth

SRR AT 850 Bt 18 R AT Soalh BB

h(%#g Eﬁ&eat A eflsi A é&g) &g@ ?Er RO ££ 6 %x'fefl‘l aR}%tre are loaded with a

ervatives, orings and
cdlitimrdentiivel dmﬂfdr 90 priapas atr2p WCh eEieo-\Za(rZ inoMisin dAViS O Mdlermdar

Dbt etk B P B %&@S{e' i 10%p u%gxﬁjceﬁ'{'g&naﬁﬁsco nd e to 8
um‘ﬁ{oatms WibGr @e@mﬂwdﬁa%a%e . ncogq 050158 %gﬁleggnﬁihﬁ) make the

resent 1 nvention my porated 1nto a solution
loadimg baffen sk dlbwidh Rading lof fer ells,ahs load hgthyffee &l teoved and replaced

least 0.1 % of a _conpound of th

i pu B Digh o A Ok P SRTIS 18 SR dbe BRI 5 Bag Tfling
s1k1t¥ﬁ f}% gﬁ@tadhﬁﬁh%?fcomg&ﬁldg%?i’d}fnuﬁ 1§ % &ﬁﬂﬂ&ﬂﬁ‘% c?%céetntrgtlons ofa

resent I n suc OSI 1ons I'S sucC
glatantaidbiee a:gmmg . g\/l 1l l.lM@utaﬂna’aD rseiﬂerm'i'ﬂmd tyotaking dmesdiffierence of the

sus Si ons rra i nclu e or re of the
m%mfai Sigocea Bcheish i e boer Bt brnceds spghopell and

éssi Jtﬁ&fés@l‘?s assxié‘[.lgér&%t §Pﬁhg tsi Al sebh %86 &hbhSimal glutamate response
ol ye hy ene ycol s, ycerl ne, propylene glycol

(mrthglﬁamatpmybmally abmit\3é{ﬂOg(}OOdiﬁlatb@(ﬁlmnesdenaUmuﬁ)stt fyuares

as henzyl or met hy|l paraben; xi dapts suc
e BPebilEs SO Parnes ROt Shry APPlcd 1 BF SRSy dose:%s

reg}%ﬁ%& SuSHE él%nﬁhlé‘me%ﬁﬂ@ﬁg’ﬂﬁt{b%ﬁ}e&aacet i c acid,

ers suc acet at es rates or phosphates and
agenEserhplifiedmngeijundt offotmah 1 tyymcativtaffestibh patentiatthinefimGlu2

e EPBHCI 0BG Ve FORF S 121 oo orebef Frseetl 22,27,

al84 ARl t&%@en\ﬁaﬁb§ ofBGRuOfect@B Wit EQLo%ldeQ less than 350 nM.
Preferred conpositions and preparations are able to

be d€vmpnumdscifyrmode] sieithodudatons of heakatriene ygoeptor function, in

06/ 057860 P 367 -34 T
PEREAT BELAR THRFSPETOM [y RRE 5B Okt n] W BF S podidsof formula
I &rﬁﬁ’g&ﬁ\iel e cPéiny MBEILIASRED S A TIDE) e8¢ b THEEYEhSHbE Gtrhy

conprise a solution, ointnment, or gel base. The base,
arftagondsta Apthe cystaipyLlsisotriere Bﬁ éLTSD4}rtﬁ6épf@f by pempounds of formula I

B BB SRR Sk v B BAL RTS8 ot

piRb& R idlenti @i THus thel 18ukolsns ,anﬁ@deﬂs it Ii'reie&t 1n"l791§ﬁ(ﬁ18dre useful in
formul ati ons may contain a concentratjon

thedrepiment pf yariqusgnilamatareind adlsreis Q}SPrdeFSomﬁ%f@éthée%%neS and
a8RAd 4 @&%aYed(ﬁ%?élﬁpﬁ b BREr HGirkiers Y K be }rg%sd 69 TRA R onists
aghre bppretiatedrty thgse skllled in the art.
Example B

Antagonism of Cysteinyl-leukotriene D4 (LTD4) —Induced Increase in Intracellular
Calcium within a Cysteinyl-Leukotriene 1 (CysLT1) Receptor Expressing Cell Line.

Cell lines expressing the human CysLT1 receptor [AV12-664 (ATCC-9595)] are
derived and maintained in culture media: DMEM with 5% dialyzed fetal bovine serum, 1

mM glutamine, and 1 mM sodium pyruvate. Confluent cultures are passaged weekly.



10

15

20

25

30

receptor function, in particular they are potentiators
of m3d u2 receptors. That is the 10 conpounds of

w0 oooasmed | ncrease md u2 receptor response t oPCT/US2005/041367
glutamate or a glutamate agﬁgi st, enhancing the
function of the receptors. The behavi or of the
potentiators of fornmula | at nd u2 receptors i s shown
in Exanple A which is suitable to identify

potentiators useful for carrying out_the prese )
Infragadiviar saloimp leyelsppemgaiterad ihihg Xyshil THBreSHPR g@fﬂwﬂh the

i ntd [Leae . i
NG SRR i G5B e b bend AR
arAga it a Wiludnogbtiic dmapmgdiaté Readdr AL S dviolbewdart Detiees). The

Foo i 1S <584 URPREhah e S0P GET HiGeks BRIFIRd iR Sotution
wftﬂ&u @5&101 ?ﬂﬁgpﬁ@él Q@tdﬂgita]ﬁEPE%tpPﬁ.@.t aunt Bl H&%&H plated 48

ncr ease ra ul ar ciumwth a nd u2
hduxppréasit agefityl of 20FES,000adells pemesl] exppeseilpgath aredioaded with a

et n S o Br SRy Y22 UGS G YRl Rip 998 Risfpuir
Plggtgsgﬁ%ixea%@ arPhat e Sd 109 pIIVEM atid i ﬁﬁ@ds_éj, @hy 2B6ted to 8

ovine serum 1 mM glutasnine, 1 nM sodium
plalyin ubelneffer defribedabeneniaiing Ba%etabbavife fernmy/toimake the loading
hygronycin B. Conf| uent cuyltures, are 25 saged. .
btk Fgﬁovmg eading @é’fﬁa ells trecritiEgistsmagcaRenr EBpd Figh assay
b tpgof‘{oatﬁzﬁ% Gddifien ﬁﬁ?ﬁgﬁg?ringﬁ&gﬂ@ 3Y 8PRE6 M several minutes. The

ransfected wt utanat e/ aspartate-
rebulting pigndlefronGihaSifditibner fRGM [ddM4 (providessapprasmitety 2096 of the

n&d u2 recept.o ' bly transfected w.th,the .
mﬁi“&?ﬁ% ?&H@J@@%M WTh D elelsfiines 5 dinasatiiince of the maximal
{19808kt RabAYns ehd PRk & fIL6R8RINRE irf chRRIL fMlexpressing

coul d be easily neasured tThrough rel ease of

the m¢sulis a4 4 péragnt o ks signal Trensyitliont pretreptmenhef the test edrapermd(s).

| evel s are .tore fore and after the additjaon of.
Lt R crBnEA D Ate ChnRGr Biaihn IaRFe i 1§ Recbliing dose-
o FikhiBRion\etRGH | daterBii tBE fsultihBeC Qlahi ng buffer is

used throughout as an assay buffer: 10 nM KCl, 138 nM

NaCl Exa@nplifiedzomppunds ofipivda 2 typicalip afizosthe 3iggonism of CysLT1
PCT/ US2 041367 . - 4 el
TR 48 e PSR R 450G 1 107 4

afiifot Be adtagdnid@NTICYLTT rédpttds GAA ICa vatuep tdss iRl 150mM
96-wel |l plate are | caded with a, calciumsensitjve dye
f or booneiembodiment of thepreseptigvention prRyides mEtbeds of treating

y P i At D . .
BB AR LSS QU IRBAR B, comoring
adrhigisbeifnbes aaseat ibeekdathereef ansiatine amolioffagioadntiator iofie

serum to ymake the || oading buffer. Foll ow ng | oading
mgtabpiepie glutamate g deqegtots-ng buffer is renmoved and

repl %&ﬂieaﬂy, the presént invention provides a method of treating neurological and

psychiatric disorders associated with glutamate dysfunction, comprising administering to
a patient in need thereof an effective amount of a potentiator of the mGlu2 receptor
and/or antagonist of the CysLT1 receptor, that is, the present invention provides methods
using an effective amount of a potentiator of mGlu2 receptors and/or antagonist of the

CysLT1 receptor.
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with assay buffer prior to drug addition and
monitoring on the FLIPR The resulting signal from

wa b@easisd i on of conpounds of formula (1) and PCT/US2005/041367
submaxi mal concentrati ons of 3 gl ut amat e-site agoni st
(e.g. 1 Mglutamate) is determ ned by taking the
difference of the 10 maxi mal fluorescent peak hei ght
m nus the background fl uorescence in each well and

o Pl 3 PR dEebe PreehgReaop Seip el of Fedling
ml%?eas %Jn rlﬁﬁg YimB st %)t% Jeft in\Red tHeR0E 84 BfTbctRidhfunt of a

are curve g wth a four-paraneter
coﬁ@u&ﬁdoﬁformu]laﬂen appl ied to the resulting dose-%

T L
t
el B! b Aot IR

anﬁm,nt ofmcbBgouafl fof ferntulel.pot ent i ati on of nmd u2 receptors
ECS al ugs I .ess. ounds_.of,. .
For RS R PRSP iR PR BEa djsorder, panc

dlgdt'éﬂé%t afobskRiveRBIpueAlisdrigy are antagoni sts Of
| eukotriene receptors. That is the conpounds, of

f or fulagothgoprefeaied stbndinecnt e mysenbinygntiqnaureides amstiog of

he b f
treébgg é%hl%ﬂp 1]'? %Eﬁ? 8?mg%§8g 8 av %’tm g tot agéatlt%w 1?191%@% gt%}pe%ff afd Iaﬁ”ectwe

an®funf 6f ABpdundioF fSRANAL. n Exanpl e B vvh| ch is sui tabl e
to identify antagonists useful for carrying out_th

pr edlaryet m@prquemmbodlm@@t the preserrtitayratigh pw&ﬁset@ethod of

h
ol B REE UG RTOE P Bl Wbt
aniBRfit of £6orhyound W Gdridnts and 25 descr| bed to be

treated herein and ot her di sorders hat n_be tre d )
by sBresuserthegempaings opforguda f% Pbﬁ%%leglcaf finction

| Tagomn
I\Z%/% an(ﬁﬁy CQP Ek(;ﬂ%r I'ene (% @Q I nduce (ISP;%? ggegrenelrrhofa
Vahety’ sfarbitdldgical afidpjchintié disdrders aQyosfiaédmyith igbudnate idgsfenction,
si.n

LTI R i Cel| | Li . 30 L. .
inplufiEl M4 RASIAGCR TG dioPi i ab PP delsi
su()&&%tgc%\%i}ac%ass%ﬁgﬁd’fQndié}‘aftﬁfg' RtGMenedetiral iSétlehiis %pmal cord

yzed fetal bovine serum
trayimt, heddntegunae) gerinatdl Isrpdxmmqm@aau Taes, hy\poglbflc@emneuronal damage

|t 2006/ 057860
de%éﬁlléé%gb@ 1n% qré&%?/}rqalileémercsa 15eas e, Huntington's Chorea,
s d|0{[5?%| IE@fa@ dscﬂéx‘o§1§‘ %Mﬁk&m@gy 66 At hneek] StiMbahy, Begnitive

or w t hout prior exposure to
dlsdréemadmwlndsandedmgmcb@céaa&@soaﬁﬂ&g@m =psculgr spasans and

bt S5 lakom T B Bty e el R, Bilepsy.
co%%@ﬁﬁ@,\’rn@ﬂaﬁﬁ@(mclﬁﬁiﬁg $niBtififeticadache), uhiga$dhednti@ence, substance

tolerance, substance withdrawal (including, substances such as opiates, nicotine, tobacco

products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.), psychosis,
schizophrenia, anxiety (including generalized anxiety disorder, panic disorder, and
obsessive compulsive disorder), mood disorders (including depression, mania, bipolar
disorders), trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of the eye,
emesis, brain edema, pain (including acute and chronic pain states, severe pain,

intractable pain, neuropathic pain, and post-traumatic pain), tardive dyskinesia, sleep
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5 wi thout phenol red (@BCO, with 10 mM HEPES pH 7. 4.

Cells that had been plated 48 hours prior at a
walenwsiosigedf 20- 25, 000 cells per well in a 96-wedT/Uptoas/@t1367

are loaded with a calci umﬁﬁ]sitive dye for 90

mnutes at 25 C. Fluo-3 (2 mMin DVSO, Ml ecul ar

Probes) is mxed with an equal vol une of 10% pl uronic

acid in DVSO, and diluted to 8 Min the buffer

descri bed_ above ont ainin ow serum.to
disopkess (ipeludipgaricg lepgy)patentipn éﬁél{fﬁw VR AREeG g ggnduct
dlS% (JHI the buffer is renoved and repl aced with assay
utfer prior to drug addition and nonitoring on the
FLI PR fresent dwefoatth eiitioh @f the Thisgnastis lahd Stvgls‘ma@; anuflrafriylental

Diggraen DSy A SHghameriatn ﬁ%fglahfﬁe FERRISS WErghdipdac,
prg\}id%(sa%dlgg%c}sﬁg ol ff(irqﬁ&ﬁ%ﬁ g a1 2%5 R Ai 8% ers b stPhed R6REn. The

m nus t fl uorescence i n each
skitket lartisad vl pecogaiza that ﬂld‘d‘]ﬂe mitembtive msmencievres mosabgiehend

lﬂ%g%:lfﬁgﬁeygémvg t@glgé{%olgéﬁ ! % d%sgfeq,?tése tSFI‘Illbeél herein and that
9{7‘@ G fﬁ;gﬂbfégstothe resul ting
§gst8i%5| j;]%{tht?lon cél??\gjcééﬁl t%r mne the resulting
I CSOTheaiomun&'S(drfphmﬁla ¢ doteotigio midhk rg¢eptqyrrpﬁppasq, in particular

(Bl ropones v BRETEA G Rle AERETS Sulef PERLF Jre casily
reg@%h%ﬁd me %k a@fﬁﬂa‘tﬁéfln B0 aftf §@kp 115 @Darlbﬂé}quS M@, J.A.,

receptors with 1 C50 values less than 150 nM In
Neameplewmnodiloend 8: df43l+1é7@r(é%5l9)t i nvention provides

thqds of t |
(rjnis SO 5 r § mggf‘;g lglfqgoer%q%ﬂn ftt gsﬁ;g}c%rsgoo%?tu %tgb@éfes&lt invention
ext ARk 8 hdthodadPoRinfiAt@ig E aétiondofRadli@iiatd Redp@chgbhist ftahe

an effective anount o otentiator of metabotropic
Gughip {bmétle rzeptotse p«praprssm%?rs@mrmgctam pptientis ngedsthgysot an

nvent i on . provi
e SR RAGRS B EAPL B PR PGP IR PR o
cotbihdiidatvieha peentitdineua dfiam heila rrd:d@gtotr agomistp&uck atcombination
need thereof an effective anount qof, a tlatOﬁﬁﬁg
mahbe adyanReeeisap i itand) Bemet BgSRTYLy %tfd %erF‘éﬁw% prpGlu agonist.
rece h S
e PR e P, e B SRR O S SRRt 5
méaial whithep tfilisted mdth @ne antrgomdusological dnel [Bockiytsic Hisorders
receptor. WO 2006 860 PCT/ UsS2005/Q41367 -37 In a
ospred M HBORTE B RmE D fris SEIRESPIH) BAE POAS 801 HES gt mts
m{@t mge °£atﬁé &RLd)NEnd mfg 1019%?5{11%1%9 a@%&b&%%&'hﬁ%ﬂs
rent’ 1nneed ere fective anmount of
wﬂl@mibmudpebf fhermnesaning of t]l\enteanolt liﬂaalsq)ulgieeﬂ’wcublthemﬁb@dnmmpn

he e I nventio royi des of .
re}ates spem?icegﬁy to the potent{]au%n ¥mamma ian meptobotroplc glutamate receptors.

It is also recognized that one skilled in the art may affect the neurological and
psychiatric disorders by treating a patient presently afflicted with the disorders or by
prophylactically treating a patient afflicted with the disorders with an effective amount of
the compound of formula I. Thus, the terms “treatment” and “treating” are intended to
refer to all processes wherein there may be a slowing, interrupting, arresting, controlling,
or stopping of the progression of the neurological and psychiatric disorders described

herein, but does not necessarily indicate a total elimination of all disorder symptoms, and
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5 treating anxiety, conprising admnistering to a

patient in need thereof an effective anobunt of a
w@oovposaseo of fornmula |I. Particul arly preferredP@nES®Y041367

di sorders are generalized anxjety disorder, panic

di sorder, and obsessive conﬁgééive di sorder. In

anot her preferred enbodi nent the present invention

provides a nethod of 10 treating schizophrenia,

conprising adm nistering to a patjent need, t her eof
is apferader de includle ProRNYHACtis freg h‘eﬁ%ﬁ nggro %‘??Eﬁ%d PSYCh%tﬂc
di¥§heAnot her preferred enbodi ment the present invention
provi des a nethod of treating epilepsy, conprising
admi A adedrhieregn, tthe ’&rxpé‘bffeﬂivelamama‘é’wftah@nqnﬂmd of formula I refers to

ffect d
orpaeab s BOHRER BB FTF 4 et edne Betrhiothat hd
pdgbpﬁéﬂr@ &?}, gésldﬁgflgd ReinOf the nG@ u receptors, the

onpounds or mu are useful for the treatnent of
a VHid stepding du@mosﬂcmgl esbneaskdllqusindhd art,roag refidglydgtermine an

SOCI ated with ana nctl on
erfiEhveamainap ohy ush oLsRR g B eqtRreg R B EhE syl obtained
urkRf £R&oud %frélﬁil§t§nce§ qﬁ%@ﬁﬁﬁﬁﬁng &h SPdcHiv@smbM SR dose of a
surgery and graftin stroke, cerebral ischenia

ceayponadl of Grghuld, & Oﬁfe@tdrﬁargmldemb}hﬁlpaﬁe@@gm a,
i b GO S HEE oG R R PP e T o e

adbhiB RIS theScothdRiafratibM Bt ANEGANagonOI aged; tanypetieOptthemmal;
| ateral sclerosis, multiple sclerosis, ocul ar damage

ity 24, Agp and geneseldieplihshe snecifisrdisarder invn ‘t%btﬂ#ﬁ degEHeP Involvement

orgp%ger Eyso g S% rk' n € re? sg’ 813‘&1? ’1n£91%ﬁgl[1?agt:1fit§t§ Ao S

ar spas

adphiRfstrbgdd) ghe Elsmuilal)lhs}ed:mww@lsuemﬂ tap pyepadbion administered; the
convul si ons, al ne i ncl udi n m grai ne headache

dage remimgn pelecied ,.t §?%ﬁ%fé pedicatiens and gther é%ﬁ"@m

cﬁ%uhﬂ g&pl (|nclud|ng, substances such as opi at es,
nicotine, tobacco products, alcohol, benzodi azepi nes,
cocahneffestbdainons of hygmpdindsf fahml) | ispspediesiosyary from about

schi zophreni a, anxi i nc] udi eneralized. an t
0.41 §B¥’@£ﬁmpﬁfa1ﬁ Jogragn §§f>%<b§wel§ e g Ba g&ega ﬁm‘?ﬁ’ﬁ( l@ the/kg/day.
Pl%fe?&fd%ﬁ{)&tmtsqﬁaﬂ%éﬂaﬁ §Mm?édna g essi on,

mani a I pol ar | sor ers trigem nal neural gia,

hear Angsdddsssin,fthe tertuipotentiatad amodm@j eelersatbiapampunt ¢fen mGlu
edenma |nc u

ST MR W ORI T ER

%@hﬁéﬁ‘ﬁacﬁgﬂr&er@ abderib8d HeBRSIhdn AiTRisicfe gl cBnbidaBiod Wi an
I nesi.a, sleep WD 2006/ 057860 PCT/ US2005/ 041367

effé}ﬁvd psongarfa o@mp@hudi phifprmuladolAepetpitiated amertdnexpected to be
less tfhI g %;ht /an}/cpun{ % {s\{'lectl re(altg 8{0%?({& iy sdarr(l:eoer:]f?ec% Wher(il Ithseorgle%?u agonist is
administered without an effective amount of a compound of formula I.

The attending diagnostician, as one skilled in the art, can readily determine a
potentiated amount by the use of conventional techniques and by observing results
obtained under analogous circumstances. In determining a potentiated amount, the dose
of an mGlu agonist to be administered in combination with a compound of formula I, a
number of factors are considered by the attending diagnostician, including, but not limited
to: the mGlu agonist selected to be administered, including its potency and selectivity; the

compound of formula I to be co-administered; the species of mammal; its size, age, and



10

15

20

25

30

At present, the fourth edition of the D agnostic and
Statistical Manual of Mental Disorders (DSMIVTM

W@ 1®94578¢0er i can Psychiatric Associ ati on, WAShPEUS2IV)5/041367
D.C.), 5 provides a diagnosti¢c tool for identifying
many of the disorders descrlﬁ d herein. The skilled
artisan will recognize that there are alternative
nonencl at ures, nosol ogies, and classification systens

for neurologlca and psychla ric dlsorgirs descri bed
genetiebheplthinthe shesitic digenler yelvedithe Jesige ol AlVARIgNIcey the severity of

th% g sg{lﬂtelf,gfgéérew%é GPthe ni[(ﬂ@ld‘ﬁ RRE $heGhod R TITHAR; ﬂlstrafgn the

recept or re ponsé, in partlcu ar
bwﬁaﬂ%ﬂiauﬁ)ptaotensemfnh@prepmragbmst aaimmmstemdj thyl dosaregimens

IS TR LT DR R .
( 19 g%fM%,"]%&ed dmbunt of ¥a %@fff‘&?ﬁbﬂﬁ?fy Mﬂnﬁnﬁteréd"ﬁjeo%ﬂ@afuon with

a nore part ar enbodi nment, it
anlpffbetisd mooirtt lofit cbﬂnpomde«sfdionnula\l eneipeated e(xtfamcﬁeorm ab<a1t 0.1
thod 0 tentfj atl t he a

aBSF ki b3y pibishi gergin B Fe/id o BB me/keday and

is @%Héfédstb BY 16%9 Hanited Shong tha ifreBatbeRtprbidoeel shidelefét when
fective amount of a m3 uZ potentiator, in

adpgnnﬁtemd withaut e nﬁgwmm aoiouhboﬁmtcanpoundrof fororhs h&referred amounts
of orp i Bl P et e o RO Rk B g e

augn®fthe hB@oRsZiday hﬁd/{)s’ﬂyﬂﬂlaﬁﬁi E15rtis ta¥soefatddhith GRS -

As used herein, the term"patient” refers to a warm
dygﬁmoﬁ@dwamhmm treajeshacgerding @dhqamsmt ipyengian, the geatpent ey |

N R T N T

préf@rred defistyAsbrddiabreiehBratlzdll gietyl A36rdet, Pasic disfxi)ﬁf@er and obsessive
m ce, horses, cattle, sheep, and hunmans, parti cul ar | y

compvieS laﬁ@ﬂbxanples of animals within the scope of

the TN %rgfenjeﬁg t'ogairi'ﬁenlt tthe e f@yé‘;’t&g&{@éﬁﬁ% Mﬁ%{hod of

this i nvel 2t es specitica

trda€ih g ﬁh gr&iﬂepdfbr@;ﬁnsmmf&hllrﬂﬂern@tta lagiatiextiin ngddutharwef en effective
receptors. is also recogni zed that one skilled
gyt fga swmmd offpmial ea RBATFFeicelgomqgition t ereof.
psychi a
oY P G S At JrRRORE QoRSDRDN BIRRED Dironary
(28 &alt,i1982,8WpBt SamdemfGdrpngdPhilititiphiacP A), smgnhanesns \dﬁﬁined asa

an effectjve amunt . of he co und f for
SYTRIED ORI RO EAEhE SR eRsEl g Al otien with
rﬂbt%ﬁﬂd Seuded, vanfifigs, doBstiiatioR bPERPES aﬂ@%ﬁ&b?héﬂi@ s ﬁE%bI berein

e a slowng, intérrupting, arresting, controlling
the tersit ‘ppigiaing”dficludes these gp@mimimadachtenémﬂeﬁ@nmbwé m@M@d the

oot BTy e Lo gy S BPHIAL sl Biheg DhgrqpTobtA ind other
asSb el O%Mﬂiﬁt THE skiflBdl a(hr? Q96126880 hat there are alternative
PCT/ USZ005/ 041367 -39 is intended to include

nqmnmluyuras: npgologienand plasvficationtsysiems Srawreadegiesl @nd psychiatric

diSox ers 1nc1ud1ng migraine, and that these systems evolve with medical scientific
progress.

In another preferred embodiment the present invention provides a method of
treating anxiety, comprising administering to a patient in need thereof an effective

amount of a compound of formula I or a pharmaceutical composition thereof.
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di sorders. As used herein, the term"effective anount”
of a conpound of fornmula | refers to an anount, that

WO gQo6sme@osage which is effective in treati ngPp@ES2005/041367
neurol ogi cal and 5 psychiatrjc disorders described
herein. The attending diagné%’ician, as one skilled in
the art, can readily determ ne an effective anount by
the use of conventional techniques and by observing
results obtain

d under anal.ggous circumnmstan . In
det el}trﬁrfsﬁeﬁ@ oufth éé]f[]iové)?g}ﬁ-}ﬁ : ostig @n@ ggaélsgqa(f gffanual of Mental
.CO a1y a .
DTRG0y A ALGEHACR. sBingon, .C)
provl@ésuddiagnostit tool dichhding iredety and tdisted dispraisrd Tiesd mchudeapanic

isnaivgth o VIEBE 650re o ki GEBECITA HEGHHISIOR () papipaioorder,
T e e
digfrddrhgeuth sass@isordet) genieslied saxiofy dibeden dnsietyuidorder due to a
e LA AP N PR Oty B apsnishp fisorder not
oI BSTEY D OB S

angietycdissddarscad relaed disoeter by desariberhin thé DEM-dWpdindkidied artisan
formula | _is expected to vg’ra% from abou

.0.0 . .
Wil rpgcc}%ngﬁhgéperﬁ areFleatiye 0 vlg@feﬁh?osa@leaa@]d classification
sybte Y A BN %itééldagt@ gkﬂ}c_h;egﬁc AROKBEd aYd Farﬁ‘&ﬁ_ﬁx%ﬁ(ﬁﬁy, and that these

anounts may rmned by one skilled in the art.
sy@embsvelye dvithemedical stihetifiecpiogtass tldws, the tegmaianxiaty” is intended to

. refers t, t of .an .ng ist, that is, th
iS5 oS R g AL Gl SRR gl o £ e
neur 2hagibeAbf FEEinidds ¥bBiA Y 1a6irfiI SRS Br #85@Ie 6 anxiety have

herein when adm nistered in combination with an .
beeti flesstibed  @ne gemmonlyansed medghef mfgrding imthedyral gxtravasation model

tentiated. LS expe o) )
g S b S PPN P RO E St S n 2 PR 2o i can
bewWied td H@1HR thepe@BhtJonippurds. admi ni st ered wi t hout an
effecti ve anount of a conpound of forrmula |I. The

attendi ng di agnostician, EsawpleCkilled in the art,

can ' ] . [ unt by the use
A%l]ma(l: éﬁ%“’?%ﬁ%’ ﬁ{ag%:l ﬁgfﬁ‘ﬁlg\@{ﬁﬁg&%@fgg@%ﬁi ng results

obt @Mﬁ&d{aimhgspr@g’iﬁl-mmeﬁ rath (3303 0ag) s ancsthetizddewith sodigm

a potenti ated anmpunt, the dose of an_ndu_a jst.to
peptobgthtieh(eoreeke, i) dhalnsedip aﬁtqmthafre@ﬁgaaﬁgq{%ffpf Tnstruments)

r . . of -

ARUBBad A0y AR, PO 2RO AR BB o e
oflbilatera choldsare ddildedtitangh giendksit] (3.2l et pedtetiallypd .8 and 3.8 mm

o P O SR TAEY PO Rl S
el%o?%?llfﬁz%%‘%a}t%ﬁz%éﬁ at theStif RRod &I edidNE yienR0RR/) Oaré 36Rered
through the holes in both hemispheres to a depth of 9.2 mm.

The femoral vein is exposed and a dose of the test compound is injected
intravenously (i.v.) at a dosing volume of 1 mI./kg. Approximately 8 minutes post i.v.
injection, a 20 mg/kg dose of Fluorescein isothiocyanate-bovine serum albumin (FITC-
BSA) is also injected intravenously. The FITC-BSA functions as a marker for protein
extravasation. Exactly 10 minutes post-injection of the test compound, the left trigeminal

ganglion is stimulated for 5 minutes at a current intensity of 1.0 mA (5 Hz, 5 msec
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-40 general health; the specific disorder involved;

t he degree of involvenent or the severity of the
waele®ensss) t he response of the individual patiBCL/PS1008041367

nodes of administration; theyybioavailability

characteristics of the preparations adm nistered; the

dose reginens selected; the use of other concomtant

medi cati on; and other relevant circunstances. 5 A

ot.enti.ate of an ndu oni st t. .
g e MRS s v ivet SR Clai o Pubnerhatpsisstric
B@Eﬁ@nﬁﬁﬁ?@ﬂ@@T@kﬁkﬁﬁﬂU|a | is expected to vary from
about O. mlligram per kil ogram of body weight per

day QAhtgriativemyptstiastedovamnighitarergpsed/caally with test sompound via

expected .to be,l than the a t.that, is,required
B2 P e On 2 Wh/ke APy DU et Tatel ey s,
argRthefif &Icind\acaaon! tHe sBfredtaxio Miameng dedcribed abdw. [Exactly 58 minutes
Preferred anbunts 10 of a co-adm nistered nd u agfnl st

pest-®.capeing.dhpanimalscaradawed wih ITE-BRAI 28 ang/ke.titve)- dixactly one

. .t he neurol ogi cal ' ' I+
oo Pedpsthel e GRip A el & fosisalteRe
t r eaFp@ naigGes GlRevihg stirhelatiog Sdnimalsend kitled by Resanguination with
treatment of mgraine, anxiety, schjzophrenia,  and
4Qpl) efipslingr Ehepigptorf dli kil ys jemoned rsfacilitate thecqellgetion of the dural
rr%ﬁl%i"aﬁ{ E.e‘flhéaﬂféh%%me%'aﬁlgfeg GeSreflofedH0R l?cJﬂh ﬁ%gisgﬂé'eftrﬁﬁsed with
I'SOr der , pani c disorder, an obsessi ve onpul'sive
welieg,aihd epread fitson mfcrasdopifstidese Dmehipidd mho tissuee aper @sentipped

invent | o]g{ provi des a nmethod of treating mgraine,
with gpilive lygeraliwetst sl8tiothg to a patient in need thereof

an eff ' . Qlr

phar e SRR (RS RRASY valh d Bl froppfrofator and a
speeaoplaidaetenis used toafuadii §ghe smbenttof 1 EC-B%k imemthsample. An

Medi.cal Dictionar 20 (23 d Ed.., 82, B. Saund .
XSRSy ST QEraP Bty 450, RO S Srairoas mgessiy a
55V AR RRIRLERY, AheREEIREAIDE iNERFASIASSIth A 8éRdriZéd stage and also

tenporal and unilateral, often with irritability,
imalesed witherpersomgl canamuer Jhis facilitatestha computer-eonirolled movement

ot pphobj As used herein  t term [hgraine”

o g PR S e oE SR Go SRR h S POBOR (0D B GIFRD g durel
satiplb ATBE Alean hiEstaRfe®aéahitRm dffthd fdfiurdrhonts ARWRRAmMIned by the

vom ting, constipation or diarrhea, photophobia, and
conper. 25 associ ated synptons. The skilled artisan will

recogpli ze that. t here al ternati v | at.ur .

nosor By geashighdi el bF o AL s By BP e thibbifitel ganglion
isntaupaleghlcaiect@. Gy indd 6m the sttieSEtBedSra ih Rbidhcthe ¢igeminal

m grai ne, and that these systens evolve wth nedi

cal
gangilien tas sEmulpiesy dbis allpws Sirotsh of they dtherr(pedingHpisd) athef the dura
a{ Q@mﬁ{oﬁs SN AV Qhot: QY éﬂ%a@ati%ﬁtiﬁ ﬂféz (ﬂfra P‘ggl the stimulated
reati ng anX|ety, conprising adm ni steri ng 0O a
sidatdventheiamonaedf éxtarsatiomnin ®é iaainmvieted dideistcalelilaged. Control

compound_ of, farmula | ,or a pharmaceyti cal _conposition
amﬂ-gf ed only with saline, yield a ratri)o otr approx%mate?y 2.8. Tr?contrast, a

compound which effectively prevented the extravasation in the dura from the stimulated

side would yield a ratio of approximately 1.0.

Examples 21, 22, 27 and 84 affect extravasation in the dura with ID;¢g values less
than or equal to 0.1 mg/kg p.o.

The fear potentiated startle response model has been extensively used as a model

of anxiety and can be used to evaluate the present compounds. Davis, Psychopharmacol.,
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WD 2006/ 057860 PCT/ US2005/ 041367 -41 At present, the

fourth edition of the Diagnostic and Statisti cal
wokwaas7sed Mental Di sor ders (DSM I VTV (1994, PEITER1003H011367

Psychi atric Associ ation, ghngt on, D.C.), ©provides

a di agnostic tool |nclud|ng xiety and rel ated

di sorders. These include: panic disorder with or

wi t hout agoraphobi a, agoraphobia w thout history of

ani c_di sor.der peC| fi habi a, )
?gas(égz,ﬁ?)\/@a%lérﬁﬁhag. Vergiciol b wéﬁ%@fﬁ Vi gE%Wé% Sei., 13,
351{@9 acute stress disorder, generalized anxiety
sorder anxi ety di sorder due to a general rmedi cal
condi tion, substance-i nduEzdmpbxDety di sorder and
anxi ety di sorder not ot herwi se specified. As used

ein . th ‘anxi ety i ncl udes treatnent of those
;PP?P at&‘i$§@1rtgerrsrllf’ “rel at ed disorder as described in

: Egr ]@SQA ‘%prgg‘{eg? %‘Xftgyl/%[ S??Suélﬂsebs‘é"vI ﬂeé%l%&o 8?‘2%‘7"% III%%

SEhgsSDhWRS IneN(Cianlserlan®, IN) land) @18 laQ@ie ek ab¢limation period before
psychiatric disorders, and particular anxiety, an

testing. Retsaseindivjduallyouses) wish fadrndweater-ad [Eifughin; gn; saimal room on
a ?ﬁ %ﬁﬁrdl egi}"[/d%&% Il:lseo\?1 e%‘l@{t%nﬁn %%egh eOSdé? Il\g rb(tinal n O]t)]&]\g The test

ccdh@ﬁﬁld%‘f f@mmL i§ @eparedrid ridaspenkiop o 6%4 dsthamll O.ﬁ%(ﬂi‘MU,) 0%
animal npdels for _m grajne and anxi ety ha

Tyee$§ P9 OneteE o Apnpngsbtl SrttéCagioxHs %ﬂrﬁl@ni kYﬁ?ﬁe@m‘M-

PSP AT v e e, St et

valdikbleh can be used to eval uate the present conpounds

C Ani nmal d of pural Pl as Prot e
Ext Pﬁ}% Pf&ﬁﬂttam%b arﬁg BRode 1fondet %«ﬁm alge@msgg}ltwe days.

Alidhe 027305 %ﬁfwﬁﬂ a%ﬁﬁuﬁf@ﬁa@%&)bﬁ ggré&d B&oﬁsocﬁé Will starts. On day one

pent obat bi laced in a
(tmsedine staaile) after mﬂadépw\mmpd{mﬁf the ratsimal megei ey 30wialk of h20dB

b t at dli
ol Bise e g e Sl b R i Fsiel il fogroups
wﬁh%nﬂl‘ldrlnlm%ﬁs B%%&Qﬁdftﬁ%r@%@gim( Do N BASiE bF @éﬂcﬁmorﬁnggthe

mm | aterally, coordi nates referenced t

amH@gsnﬂE)ach Paiimed regkives 945rméss° shoakefor §0¢ mtcamnemgiedm a’s second

T TR TN PR —
tHe'hg‘B@élm shesk sRhanesistefeda Dignhieeqs (h8 t&tiiiptridlMehere dRigal -

vein is exposed and a dose of the test conpound js
adminésttation o¢atry priasie testipe.( T wenty-fapr bowrsafitergopditignmgottartle

ey OROL SRR TR THAVPRRIRE helt (120 BpE Bbh Mt fhired,

0s€ 0 uorescein 1sothiocya
al@resehiRt briit Begilthihg o3 theBR4gion. STk $s)folllb}7ved bea0 random trials of the

nl ntravenously. The FITC BSA f uné:tdlboris has a 1nRr k%[e ttlr%trlo trials
Pipotlangand 20 random trials of noise preceded by light. Excluding ,
the startle response amplitudes for each trial type are averaged for each animal. Data is
presented as the difference between light + noise and noise-alone. Differences in startle
response amplitudes are analyzed by JMP statistical software using a One-way Anova
(analysis of variance, t-test). Group differences are considered to be significant at p<0.05.
In another preferred embodiment the present invention provides a method of
treating epilepsy, comprising administering to a patient in need thereof an effective

amount of a compound of formula I or a pharmaceutical composition thereof.
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extravasation. Exactly 10 m nutes post-injection of

the test conpound, the left trigemnal ganglion is
warioasmsed for 5 minutes at a current intensiPgr/u82005/041367

mA (5 Hz, 5 nsec WO 2006/ OSQ 0 PCT/ US2005/ 041367 -42

duration) with a Mddel $48 ss | nstrument Stinulator

with PSIU6 photoelectric isolation unit

(Gass-Telefactor). Alternatively, rats fasted

overni ght are dosed orally with test fomound Vi a

gav deDEReN, TP ARRseueTabiyREs 15 SURPPD R TrdEr Sisisted with

AR 5 SR T e

caggaagbée& (}fﬂhtlﬁ? gl;lugee:sralmgdg t Tlmf;yocandltm egimpleer anmp?ﬁ:Epﬂ@sy is

deﬁ%fihegﬁﬁ Gt SRRl 18 RPFReEsY RSiopky i B ogame Engel,
Cflhhgg AbPY ey ﬁrlpgl A9 en fmtlhgwgmg, %VFEA@?S%W’E’ the

e ani mel's are 'k by exsangui I on Wi ) ]
Inwtnawhalr@lassm@tmn of Disenses, Ninth Revisioneo1e9) provides a diagnostic

facilitate.the cqllection the dur
toqi Eclying - HEPS g R BoF By LEFSF FTHdg, Efperaiized BoRcinvulsive
eplI8lyS PARE A red t:bmﬁva\eﬁltepgyitpeﬁt maldat§PE Rtk bra@8 mal status
mcroscopi c slides. Once the tissues are

eptloptious) pastiacepilopsytwith ngwsimiept of ennseigteness phitiel epilepsy without

g e RE O ROU PO, OPordie ey EReh SRSt A ha g ofhgp fprms of
ep‘il@psﬁfu apildpky, dn@ﬁechNtOSDfAEhéE@ H3&An e €88 NefiRPPHP anclies these
excitation wavel engt h of 5pr oximately 490 nmis

alldwms andcubiiypres: nBheatkiilda agfis spagpizstthatilage arp aliggnative
t
nortggetngi;a%r e%g§o-ll_%%1e afécrl gﬁgﬁﬁgat ?e S}%&lng %?rqte otlcgglgal and dp gfc}uatnc

dissra@y}iacludibaicpiléme] ad thhiethedehstepgRuUbIOE mthrihdfdid:dl &clentific
novenment of the stage with fluorescence neasurenents
Pragress points (500 mm steps) on each dural sanple. The
me anVQtE‘cnggaﬁ%ﬂg?}Lo%k gtgd Al 1n%ﬁe19 fhaérﬁgen%léfv@ L& a@4 fhodel of
det er m ne conpu er e ext rava t1ron
selAnetidieokdbrg. the el ectrical'stinulation of the
trigem nal ganglion is an i pS| | ateral effect (i.
occurs only on the side offXeW@Ikra in which the
trigemnal ganglion was stinulated). This allows the

ElHét?osﬁBcE Nemedd @i ukagnst i mul ated) half of the dura as a

control. The ratio of the anmbunt of extravasation in

the ﬁﬁﬁlﬁ:aﬁb@ BT é1B&rislistHuddtiRf Y oshedbele@ydles tdRicersat iMduce
of extravasation in the unstinmulated side, is

tonigIhindlimle-gxtemon seigires. aBlogkinde efdanig e&t@nw\ﬁplmeg Hduged by
elé(ctr nﬁﬁioc% S \,\;’1153?(}169 082% f@td%%\/ 4 n?h B 0@]f<1 cQoLkE ?ﬁ.{i}: ggttlon and may

oun Tive e ext I on
bd dffdcﬁee M@vémmgwaheumim&sah tdmass, decluditig epijepeit deiaures.

rati eehaile%rr) Fe)lrd(()))s(eI (r)rfa e} t%lstydrtllg gre administered to groups of 5 to 10 mice each.
Thirty minutes later, electroshock (10 mA, 0.2 sec duration) is administered by
transcorneal electrodes. The number of mice exhibiting tonic extensor seizures in each
group is recorded. The data are reported as the percentage of mice that are protected from
seizures.
The chemical nomenclature used in the examples and preparations is derived from
one or more standard conventions. The skilled artisan will recognize the technical

meaning when names are derived from two or more conventions.
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Exanpl es 21, 22, 27 and 84 affect extravasation in the

dura with I D100 values less 30 than or equal to 0.1
wonuokgss6®. The fear potentiated startle respoPCEUSIIEN41367

has been extensively used as,a nodel of anxiety and

can be used to eval uate the present conpounds. Davis,

Psychophar macol ., WO 2006/ 057860 PCT/ US2005/ 041367

-43 62, 1 (1979); Davis, Behav. Neurosci., 100, 814

(1986); Davis, .Tr. Pharpmacol. Sci,., 13, 5 (1992). .

Exanfdledes g in ﬁ)&eéﬁmpg?éaé Elfea?lia?l@n%]ﬂéﬁvs &ﬁi}ﬁgo@ cgnngs

< S e a

B e B B B g o
nogingksr mormakbtynEeK referd to madlamor melpiityd “imel orters togsole g moles;

“oiptl cei B SR AR HB oL IS i FHTGRE R cromoles:
“k%z cdBrsb ko b kiR ARt WeeRfds RDorAmMr gadfs:Enfl rBrel to

e test conpound of formula | is prepared in a
mEusEren I oxcwgras; Emigl ndfkrs to nBligemror milkigsangs; TobEnelgr to
and. 99% water. . -, ot & % . o
iRl gry s et P P T 5o 9 gt
» Qefedbltd bBIRBIRRItCAET @fdrStodelBias @dint,1'bEineT tdfers Wk Sdturated
ntrol rats are given the respective vehicle. The
aqlueeus sodtuenehlatideisadution; (b opblr”arafemoi@ué ohiRyEs; e gnipyesfers to

three consecut.lye days. I d begi i .
G RS oA oo SRy SBAIR LA bl g
reSE¥n&N$pecttSscopRediFATae et St ttifhodhdetic dofie “@HaPLabi MCM" refers

period, the aninmal receives 30 trials of 120d

B
toglichlerompthane:s O CH hisferp tordighlaroetheneg e @id g eefenyde methapgl;
(13 ; . i 5 i 3 i i
53713 AL B R Lo
chieridd; tMAOBREOrefdt€to rarribiy] snethd cltheayfIDSC” refaetosdiffetnfialngdanning

of shock for 500 msec preceded hy 5 second ) )
cajriseteyai PYHEMY refeiste &6FP'y BHIficd cABlesdliEChemical shif are

gilg‘ly g aé% ia%d&l&%%%@%tr%@@e?@ob&ﬁ@d ép 13t, %gjegy h%@nhﬁgted.

re adm ni stered. y three is t
testing trial where drug adm nistration occurs prior
to testing. Twenty-four hours after conditioning,
startle testing session¥reparatighducted. Ten trials of

{ t 3 [oTc R .paired, are

S &@%gsnéfgdééﬁctr%%%%ﬁﬁ n%x}g?{]] %Chfél ggl{érsl%i on. This is

f ol | aved-HyyirAGbemayil alcohali(@09 go¥.9¢ memol) end potasshne canbdnate (1.50

20 randomtrials of naise ce b L ght. Excl udi.n
£ R3] to 6-ghgrapisotinitile (RO Eat o) el Hbﬁ%thylacetmdg (25

| § t.ud r i .

o TR i Bkl B WP O 1, RS PSR AGRN A Bl £RGur nto
whie8 00 mIIR i Baraandithdiskylatlen 3 x D06 hel)e Goatbingths beganiclayers
and wash with 1N NaOH (2 x 50 mL) and dry over magnesium sulfate. Filter and
concentrate under reduced pressure to give the product (1.63 g, 99%): 'H NMR (CDCly)
8.49 (d, ] =2.2 Hz, 1H), 7.95 (dd, J =2.2 Hz, 8.7 Hz, 1H), 7.47 (t,J = 7.9 Hz, 1H), 7.29
(s, 1H), 7.21 (s, 1H), 7.10 (d, J = 8.2 Hz, 1H), 7.06 (d, ] = 8.7 Hz, 1H), 4.77 (s, 2H).

The following compounds are prepared essentially as described in Preparation 1.

Prep.

Chemical name Structure Physical data
No.




response anplitudes are analyzed by JMP statistical
software using a One-way Anova (analysis of variance,

W 2606857860 G oup di fferences are consi dered to BPET/US2005/041367
significant at p<0.05. In angther preferred enbodi ment
t he present invention provid% a method of 30
treating epil epsy, conprising admnistering to a
patient in need thereof an effective anount of a

r'nm')mmd of formilal or-a nhgr maceutica r-nnpnci tion
Rreer bof . WD .2006/ 057860 PCT/ o 5/ 041367 4 Aot data
RLesent, hemird 1418 seleral t hd subt)pes of Physica

sei zures associ ated with epil epsv, i ncl udi ng

i 21 opei(hiHydreyymptiorat i ¢, and _qr yptogeti c. | THaMR (CDCL) 8.49 (d,

epi | eptic sei zures can bE’f I F rtial) .or _
generﬁlllqnﬁélﬂ)' They can|al so be si e or col@dl H% 1H), 7.96 (d6,J = 2,4

Epi | glescribed in the art, such as BpRlERSVINAT.49 (4. T =
conprgﬁétﬁllél Ve fext book. Ed. by Jerone Engel, 5 Jr. ar?bl 4@,
Timothy A, Pedl ey. (Lippincott-Raven, Phil &deHpH),7.17(d,J=28.6
1997). At present, the International O assjfigat,] _

of Df seases, N nth Reyision, (ICD9) provi E%Sbgﬁ f(%](d J=8.6Hz,
di aghostic tool incliding epilepsy and re=|1§;)e4i77 (s, 2H).

di sorders. These include: generalized non onvuIS|ve

epi | epgy-Hygemgmadthyded | convul s eg/ I psy, HéﬁMlR (@I Cls) 8.33 (dd, J
status, epilepticus, granduorl epi llepticus,
part | P8V epsy wi t h|i npai rnent %f consci| 0 Léh%ﬁzﬁSHz 1H), 8.04

part| glcofRidi@Rsy W thout 10 inpairmgat of | 44, J=1.9 Hz, 7.5 Hz, 1H),
consti ousness, infantile spasms, epilepsy|partialis

cont | nua, ot her forns|of epi | epsy, epilepsydd (t J=7.8Hz, 1H), 7.29
unspeci fied, NOS. As used herein the term
i ncl ides these all types and 'subtypes. H@ ski'l %S%%i 1H), 7.24 (s,
artisan will recognize¢ that there are altenmp!7.¥67.11 (m, 2H), 4.75
nonepcl at ures, nosol ogi es, and cl assification systens

for peurological and psychiatric disor deréS 2+H')cl udi ng

B\ £

ept e LII t—these b_ybl ns—evotvew

Sti eptid %1 ess. @ @r osho %%@Ch)g% CHl

m)_de §hé31@§ joeen ext ensi ve ufed® as Nrmdel—pﬁ Hz 1H) 7.46 (t,1=17.8
sei zure disorders. Exanple E Electroshock-ind

sei zlisesicoth@oniisid | catilon of el ectrical stijd# éﬂ)»o?ﬁby 27 (m, 1H),

corneal electrodes to|m ce can induce toni

hi ndl i mb- ext ensor sei zures. Bl ockade of t0n7?2(:4<9 SIHZ 15,

sei zures induced by electroshock is consi d’ellewllS(m, 2H), 7.09(d,J
predictive for drugs which bl ock seizure prog %E'ful on
and my be effective|in preventing varioys & AE 4.77 (s, 2H).

e g ¢pi T epid i _SEerZures: Ve

d%se gty dé‘é@“ﬁ?é ale al ﬁ@j@to grogplgk/%‘@cg%) 835(.J
10 m gkerR&PP. 25 Thifty minutesd atdx, el ecs.0dBh0HY, 7.48 (d,J=
(10 pA, 0.2 sec_duratiion) is admni stered %y
isonicotinonitrile .5 Hz, 2H), 7.23 (d, J= 5.0
Hz, 1H), 7.20 (s, 1H), 7.17

(d, T = 8.5 Hz, 2H), 4.76 (s,

2H).

6 2-(4-Hydroxymethyl- HO/\©\ N "HNMR (CDCl) 8.35 (dd, J
phenoxy)- 0y =2.0 Hz, 5.0 Hz, 1H), 8.05
nicotinonitrile N (dd, 7 =2.0 Hz, 7.5 Hz, 1H),

7.49 (d, J=8.5 Hz, 2H), 7.22




transcorneal electrodes. The nunber of mce exhibiting

toni c extensor seizures in each group is recorded.
wab@emsitsed are reported as the percentage of ni PET/UBBDS/041367

are protected from seizures.g;The chemni ca

nonmencl ature used in the exanples and preparations is

derived from 30 one or nore standard conventions. The

skilled artisan will recognize the technical neaning

W Manmes ar e derived—fronrtwo—or—nhore—convenrtions-
2

D06/ ORARRH RBHY US2005/ 0413?]ﬁ]tlﬁ.a45 The [ternms Pﬁ}%lcal data

No.t he exanpl es and prieparations ve theijr nornma
—meani-ngs—unl ess ot henw se designated. For] exanpl e,

"C' fefers to degrees|Cel sius; "N' refers |t J 8oL, 2H), 7.13 (dd,
or normality; "M refers to mol ar or rrolarrty

refefs to nole or nolegs; "mol" refers tqd ?pfﬂ%ﬁéHZ 1H), 4.77
or mllinoles; "mmol" |refers to mcronole qg om)

mocromles: 5 "kg" reflers to kilogram or Kilograms:;

ot

g | aehEydrexygeiilor or aps Iﬁgj Ay s 1| GH NMR (P@EH) 7.63 (s,
t

or m e, "ng" refers ramorn m.lLigrans,

"L ﬁfe%%% o mcroliter or mcrgliters; lﬂ’h_]] Sg'gfgs(@= 2H), 7.37
m ||| triftuekornéthyi- | | iliters; "L" refers to I |(§epH) 07 32- 727(m 1H),
litefs; "bp" refers to b0| ling point; "rap” réfers t

mel t BBitHE. "brine! refers to a sat ur at §cﬂ4(aqllé)oaé)l (dd, T=2.1
sodi um chl oride solution; "h or hr" refers,go [ 196 4
hours; "mn" refers tp 10 minute or m nutes™ z, 1), 4.78 (s,
refers to mass spectronetry; "NWR' refers|pppnucl ear

rpghete—+resonance saectrncr‘nm/ "TFA" refers to

t¢i fl uor oacgt(f’c aci d; % r ef BNMRt (€DCls) 8.85 (d, J
dich| g refers to “roror, X
" l\/leCH'flr erﬁers ?ghrret Eanol S NH4(}r ®refers J?PEIZ 1H), 8.31 (dd, J =

concient y}&niedtimiqlaeidus anmmoni a sol ution; "HC?' H@fgefygzt g{) 7.46 (t,
hydrogen EI orjde; "MIBE" refers to test;} but7\1/ net hy

' Yies®Ers th differential scannjhg A%Hz, 1H), 731 -7.27
cal or| netery; "DMEM' refers to Dul becco's d
eaglle medium Chem cal shifts are give i 1@’ %I{%%%r%és’ 1H), 7.1
spectra were obtained in CDC13, unless othé&iW=sE9 Hz, 1H), 6.98 (d,J
i ndicated. Preparatipn 1 Synthesis of
6- ( 3- hydr oxynet hyl - phenoxy) - ni cot i noni t ri | 8.8-28zaHd), 4.77 (s, 2H),
3- hyldr oxybenzyl al cohpl (0.99 g, 7.94 mo z9§rag 3H).
pot dssium carbonate (1.50 g, 10.83 mi nol

@-chr%ffoHdemrethwll el (do 7. 22 ol ) rrarNMR(CDCI3)817(s
di met acstz Sie (25 rrL) ng st Heat 5 100 C fo

1&8{ ¢o8P’t o anpi ent t &np€r at urdyand I%bl]rgﬂﬁ]fioj 2.0Hz 8.6
vvaterbeﬁg&ﬁtrm,). Extr:jct with diethyl ethefp(3 )
mL) .| Conbine the organic |layers and wash %/I\n’(zi%ﬁ)ill\ylg(l%law (m, 2H),
(2 ¥ 50 mL) and dry over magnesi um sul f at e74Fi($ tlet), Anet7.40 (m,
25 doncentrate under |reduced pressure to ﬁe td}
product (1.63 g, 99%| 1H NVR ( CDCL3) » 7.03(d, T = 8.6 Hz, 1H),

4.72 (s, 2H).

Preparation 10
Synthesis of 3-(4-formyl-phenoxy)-benzonitrile.
The title compound is prepared essentially as described in Preparation 1
5  substituting 4-fluorobenzaldehyde (0.85 mL, 8.06 mmol) for 3-hydroxybenzyl alcohol
and 3-hydroxybenzonitrile (1.06 g, 8.86 mmol) for 6-chloronicotinitrile. Yield (0.90 ¢,




Hz, 1H), 7.47 ( 7.9 Hz, 1H), 7.29 (s, 1H), 7.21
W@ 2006059860 7. 10 (d, 8.2 Hz, 1H), 7.06 (d, JPET/BSZ05/041367

Hz, 1H), 4.77 (s, 2H). The fojg owi ng conpounds are

prepared essentially as described in Preparation 1.

Prep. Chem cal nanme Structure Physical data No. WD

2006/ 057860 PCT/ US2005/ 041367 -46- Prep. Chem cal

i cal -
A EHE e I B4 (8L 35 k3 sy 2D 75 52 (m, 210, 7.39-
78R€mORH),-7.14 @, N=8.3 BAZ2HLH), 7.96 (d6, J = 2,4

i ?finonitrile Hz, 8.6 Hz, 1 7.49 (d, J = 8.6 Hz,
Tgﬁ‘q)gq owing cqmpounds age mreparpd esspytially ag egegibed in-Prepaation 10.

IM 4.77 (s, 2H). 3 2-(3-Hydroxynethyl- N~ H NMR
(CDC13) 8.33 (dd, J phenoxy)- HOO= 2.1 Hz, 4.9 Hz,

8.49 (d, J =2.2 Hz, | H, 7.95 (dd, J = 2.2 Hz, 8.7
t, J
J

PrepH)|, Cl@nfidallnameni cot | Baatturd | € N (dd, Phgsilal%atdz, 7.5
%, 1H), 7.44 (t, J|= 7.8 Hz, 1H), 1.29 (d, J = 7.8
o |1H), 7.24 (s, 1H), 7.16-7.11 (m| 2H), 4.75 (s,

T A REG S T DXy iyt =N+ —H ViR B35 d
B G ) N = b 1 te, A1) 7. AERE(CPCBYIEH G,
i soriphehéxy)bienzditeilddy B 1 7. B1Y7. 27 16y 7.96'%d,]=78.2412, 2H),
(d [3=571H, 1 W] 7301 (m 25, 7.09(d I
= 8|1 Hz, 1H), 4.77 (s, 2H). || 7.76 (4, =7.7 Hz, 1H), 7.70-
- N 7.61 (m, 2H), 7.20 (d, J = 8.4
Hz, 2H), 7.10 (d, J = 8.4 Hz,

1H).

12 | 2-(3-Formyl- "HNMR (CDCls) 10.03 (s,

N

q i
phenoxy)-benzonitrile O)\QO\é 1H), 7.75 (t, J = 7.7 Hz, 2H),
7.63 (t, ] = 8.0 Hz, 1H), 7.60-
| 7.55 (m, 2H), 7.42 (d, J = 8.2

Hz, 1H), 7.26 (t, = 7.7 Hz,
1H), 6.98 (d, J = 8.5 Hz, 1H).

13 | 3-(>-Formyl-pyridin- | © THNMR (CDCL) 10.05 (5,
2-yloxy)-benzonitrile H)K@\ Q\\\N 1H), 8.64 (d, T = 1.8 Hz, 1H),

8.29 (dd, ] =2.2 Hz, 8.6 Hz,
1H); 7.61-7.54 (m, 2H), 7.50-
7.46 (m, 2H), 7.17 (d, T = 8.6
Hz, 1H).

Preparation 14
Synthesis of 3-(4-hydroxymethyl-phenoxy)-benzonitrile.
Dissolve 3-(4-formyl-phenoxy)-benzonitrile of Preparation 10 (0.90 g, 4.04
mmol) in methanol (15 mL) and cool to 0 °C. Add sodium borohydride (0.31 g, 8.08
mmol) in three batches. After 1 hr, allow to warm to ambient temperature and stir

overnight. Concentrate under reduced pressure to give a residue. Dilute with ethyl
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5 2-(4-Hydroxymethyl- Ho - N "H NVR (CDC13) 8.35 (d,
J phenoxy)- NN =5.0 Hz, 1H), 7.48 (d, J =

WO 2@6l08m860 nonitrile 8.5 Hz, 2H), 7.23 (d, J = BCODUSWN5/041367
1H), 7.20 (s, 1H), 7.17 (d,4§ 8.5 Hz, 2H), 4.76 (s,
2H). 6 2-(4-Hydroxynmethyl- Ho"N H NWR (CDClS) 8. 35
(dd, J phenoxy)- I ol = 2.0 Hz, 5.0 Hz, 1H),805
n|cot|non|tr|Ie (dd J =2.0 H, 7.5 Hz, 7.49 (d,

scigfe Ol endin

dl%d(he 31}'5111% léfe‘f%verirb'ﬁ&gneﬁ

A0 gese

é%%?%ﬁéasiﬁ%ﬁﬁ%g%gr% 397,
ulSsul faeb, filtdr, and c&lc’éﬁtratz ta Fidue.
( 3- Hydr oxymet hyl -

Pyrifigqtipp Magltmg@)atdgrmy( wsing b(}%@dwgr yc@ate/jj.sqanes to 5 8% ethyl

aqg&a?cgl}e 445745f7gr€§‘)emi égﬁnt gugzé ﬁ}et

(TD@ dgL38 pik Bg.7. 3
( IM % (ﬁl H])NK/R (7CDC%

filapPfAERTE okl phom

g 1%(d41=7§4(ﬂ>z 2H8H).75 &, 2H).

Thfg, ]@W@Q%}p%ﬁéﬁ@‘)@ psepared @tqqflally aq-glescgbqilm(Pd@par@tloﬁ 14.

y)-nicotinic acid 2.1 Hz, 8.7 Hz, | , 7.46 (t,
nethyl ester J = 7.9 Hz, | H, 7.31-7.27 (m | H),
Plep24 (s, I H), 7.11 |(d, J = 7.9 Hz, I| H, 6.98 (d, J
N N Chemical name Structure Physical data
15 | 2«(4-Hydroxymethyl- | o "H NMR (CDCls) 7.69 (d, J |
| phenoxy)-benzonitrile /\Q\OQ =7.8 Hz, 1H), 7.50 (t, ] =8.2
N Hz, 1H), 7.44 (d, T = 8.6 Hz,
2H), 7.17 (t, J=7.6 Hz, 1H),
7.11 (d, J = 8.4 Hz, 2H), 6.89
(d, J=8.4 Hz, 1H), 4.75 (s,
2H).
16 | 2-(3-Hydroxymethyl- II\II "HNMR (CDCly) 7.70 (d, J
phenoxy)-benzonitrile Hoﬁoé =8.0 Hz, 1H), 7.51 (t,J=8.0
Hz, 1H), 7.42 (t,J = 7.8 Hz,
1H), 7.24 (d, J=17.6 Hz, 1H),
7.20-7.13 (m, 2H), 7.04 (d, J
=8.0Hz, 1H), 6.92(d,J=
8.6 Hz, 1H), 4.75 (s, 2H).
17 | 4-(3-Hydroxymethyl- HO/\©O "HNMR (CDCls) 7.64 (d, J
phenoxy)-benzonitrile \©\\\N =8.8 Hz, 2H), 7.44 (t,J=17.8
Hz, 1H), 7.26 (t,] =7.8 Hz,
1H), 7.13 (s, 1H), 7.06-7.01
(m, 3H), 4.76 (s, 2H).
General Method 1

General procedure for the preparation of regioisomers of (hydroxymethyl-

phenylsulfanyl)-benzonitrile.




= 8.7 Hz, 1H), 4.77 (s, 2H), 3.95 (s, 3H. 9
3-(5-Hydroxynethyl- HOIl ~I H NWR (CDC13) 8.17 (s,
wWEosasIse®- yl oxy)- N O 1H), 7.83 (dd, J = 2. OPERUSBNH041367
N benzonitrile Hz, 1H), 7.54: 49(m 2H) 7.47 (s,
1H), 7.44-7.40 (m 1H), 7.0 (d J 8.6 Hz, 111),
4.72 (s, 2H). Preparation 10 Synt hesis of
3- (4-fornyl - phenoxy) - benzonitrile. The title conpound
is prepared essentially as de §cr|bed in Preparation 1
5 substituting 4-fluoroben de (O 85 nL, 8.06
~mol) for 3-hydroxybend§
3- hydroxybenzonitrile (1.06 g, 8. 86 nnDI) for
6- CIdd DRlo@feirfinbthiyl-Beptifieed §-dithe0.250 nMELR @DE561a1 66 Of copper
PCT/ US2005/ 041367 -48 509%; .'.H NMR CDClS 10 01 (s
&y rhl)ond?z (0509 qung)) in K-nmepthylpymrpljdinnes8.3p099). (Add eqsum carbonate
4
2 58 9/\; tﬁe a@@cﬁﬂr%%%eg% %odé}aétﬁoglgng‘r](é Ogglglgﬁzme%me agyb%nate
hydﬁb&y‘mleﬂ@ﬁhjo@h&(ﬂ @O@tnrmﬂ) 5.16H stirfoe@ hoize atri 3IH?C nBitete with ethyl
Structure Physical data No. 11 2-(4-For _Ol—lel\/R
ac‘i{t@D@]}é)Waib“@ veager. %%W?CWﬁWgW? faéfeli-l @LI)t e resigge by

Rl gl i iRl g S0 gt st s o
provide 1416&[1].6 comigbundlBsted bdewor myl - H N H NMR ( CDC13)
10.03 (s, phenoxy)-benzonitrile 0 p 1H), 7.75 (t, J =

7.7 Hz, 2H), | 7.63 (t, J =8.0 Hz, 1H), 7.60 7.55
Pﬂeﬂ? €HEmichl %" J - 8- 7 Physical Data
No.
18 | 3-(4-Hydroxymethyl- MS (m/z): 242 (M+1).
phenylsulfanyl)-benzonitrile
19 | 3-(2-Hydroxymethyl- "H NMR (400 MHz, CDCl3) & 4.77 (s, 2H), 7.34
phenylsulfanyl)-benzonitrile | (m, 4H), 7.45 (m, 1H), 7.49 (m, 2H), 7.60 (m,
1H)
20 | 4-(3-Hydroxymethyl- '"H NMR (400 MHz, CDCl3) & 4.72 (s, 2H), 7.18

phenylsulfanyl)-benzonitrile | (d, J= 9.0 Hz, 2H), 7.42 (s, 3H), 7.48 (d, /= 9.0
Hz, 2H), 7.53 (s, 1H)

21 | 4-(2-Hydroxymethyl- '"H NMR (400 MHz, CDCl3) & 4.76 (s, 2H), 7.06
phenylsulfanyl)-benzonitrile | (d, J= 7.6 Hz, 2H), 7.38 (t,/=11.3 Hz, 1H),
7.46 (d, J= 8.6 Hz, 2H), 7.51 (m, 2H), 7.64 (d, J
=7.0 Hz, 1H)

22 | 2-(4-Hydroxymethyl- 'H NMR (400 MHz, CDCl3) & 4.73 (s, 2H), 7.13
phenylsulfanyl)-benzonitrile | (d, J= 8.6 Hz, 1H), 7.26 (m, 2H), 7.40 (d, J= 8.6
Hz, 2H), 7.47 (d, J= 6.2 Hz, 2H), 7.63 (d, J=9.0
Hz, 1H).

23 | 2-(3-Hydroxymethyl- TH NMR (400 MHz, CDCls) & 4.69 (s, 2H), 7.18
phenylsulfanyl)-benzonitrile | (d, J= 8.2 Hz, 1H), 7.27 (m, 1H), 7.38 (s, 3H),
7.41 (m, 1H), 7.48 (s, 1H), 7.64 (d, J=9.4 Hz,




10

Hz, 1H), 7.26(t,J:77Hz 1H), 6.98 (d, J = 8.5

Hz, 1H). 13 3-(5-Fornyl-pyridin- 0 H NMR (CDC13) 10.05
W@ 2006/027890 oxy) - benzonitrile H I N o 1 H), 8.64rCTUS2o5/041367

1.8 Hz, 1 H, NB8.29 (dd, J.f 2.2 Hz, 8.6 Hz, 1H)

7.61-7.54 (m 2H), 7.50- 7.4 (m 2H), 7.17 (d, J =

8.6 Hz, 1H). 5 Preparation 14 Synthesis of
3-(4- hydr oxyrret hyl - phenoxy) benzon| t r| | e. Dissolve
2

{ Y phenroxy-—benzopitri O Tl P aratonr—310
P(@?Q(p}bemléal ‘?nmlyi in n\;'%h%’éﬁﬁiﬁ%t% m.) "and cool to 0

_ Add sodi um borohydridg (0.31 g, 8.08 10 nmmol) in
t?rree batches. After 1 hr|, allowto warmto anbi ent

t enrger at ure and sti r overnitght . Concentrate under
rnrh oad preocciira Fa O + hys

VAR IR S A R VIS S TN Vi (R '('55L r;{’)
and %HYIF\MH}I ?%&é&ﬁgﬁ@l oric acid (3 x 100 ni).

Sepd aLe t he organi c | ayer over

R gneSs{ddHydtokfmethylf i | t er|, Ma&dv/zoR¢2Mi-dre to a
resijdye. ~ Purificatiqn. by flash chromatography, using
10% é%%ﬁlj}ﬂsﬁg@éjtyl)rlée}’ﬁ%%ﬂ to 50% et hyI

SE A L a gra The Titl
%?od ?”(:18&% ‘9&6&‘3’1 /@9 1rlmwrgn%u M)#Y§S48 738 (Sn
4H) ﬁﬁsmfazﬁl)ebmuaibr)amm 06 (d, J = 8.4 Hz, 2H), 4.75

(s, |2 The foll owi ng conpounds are prepared
ester‘F}tE{l)‘yéleFVr as described |in Preparati on 14. Prep. No.

A oy P RETRIE L F““’%&ﬁ?‘* 3?“7”63% )
= 7.8 Hz,

phen Q)hyamylbuifmgi‘m-bemzdne atido .50 (t, J
= 8.2 1H),744(d,J 86Hz 2H), 7.17 (t,
J = ftléylﬁﬁt,eflrl), 7.11 (d, J = 8.4 Hz, 2H), 6.89

28 | 4-(4-Hydroxymethyl- MS (m/z): 275 (M+1).

phenylsulfanyl)-benzoic acid
ethyl ester

General Method 2

General procedure for the preparation of regioisomers of (hydroxymethyl-

benzenesulfonyl)-benzonitriles.

QP
\/@ S©/CN
I_I.O

Add potassium peroxymonosulfate (1.00 g, 1.66 mmol) in water (0.5M) at room
temperature to a solution of the appropriate hydroxymethylbenzenesulfanylbenzonitrile
(0.829 mmol) in methanol (0.2M) at 0°C. Stir overnight and allow solution to warm to
room temperature. Dilute with dichloromethane and 2N hydrochloric acid. Collect
organic layer and extract aqueous layer with dichloromethane (3x). Dry organic layers

with sodium sulfate and evaporate to dryness to afford the title compound listed below.
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(d, J = 8.4 Hz, 1H), 4.75 (s, 2 16

2- (3-Hydroxynet hyl - N H NVR ( CDC1 ) 7.70 (d, J
wWQEb@eoxiwse benzonitrile HO o = 8.0 Hz, 1H), 7.5RCT/US2005/641367

8.0 11 i Hz, 1H), 742( 5b-=7 Hz, | H), 7.24

(d, J = 7.6 Hz, 1H), .20-7.13 (m 2H), 7.04 (d, J =

8.0Hz 111), 6.92 (d, J: 86Hz 1H), 4.75 (s, 2H).

17 (3 Hydroxyrret hyI Hoy H NVMR ( CDC13) Z 64 ngJI

0] fllc. N = 0.0 1z, 2 ),
?jﬂ‘g‘{? gheﬁ?&ﬁw 7.26 (t =78 1) 7 Ppasied Data

INb, 1.06-7.01 (m 3H), 4.76 (s, 2H). GCeneral Method

1 10 Ceneral procedure for the preparation of

r &gi oi %%Hgd@ﬁy@ﬁ%kbmsnﬁpnyl)—benzomtrlle MS (m/z): 274
phenyl|sul f anyl ) - benzonitrile. W 2006/ 057860 (M),
PCT/ U$2005/ 041367 -50 S HO,,,0 0 CN Add

238, 6,6~ @eHymyxhydhyhsatz@ﬂ@uﬁor%rlyibg&@nﬁﬁleZ50 mm Imlz? 274
a sol ytion of copper (1) chloride (0.500 nmol)
N-met iyl pyrrolidinone (0.300.111). Add cesium (M+1)

Fggggénlz ﬁlﬁ' ffim%%%éé RS s}ﬁb’]{ﬁﬂj‘;ﬁ' | a“ﬁa\ pr opt MR (nig): 274

hydr oxynet hylth| ophenol (2.00 nmmol) and stir 1@(/[.@?1
hourslat 130 C_Dilute with ethvl acetate an

wBZh \at@érHydpyymetyomzerasnbeny obeuanitrileay er M (rinkzy: 274
the residue by flash chromatography, eluting XMJJT)
hexangs, ranping to 50% et hyl acet at e/ hexanes :

pedVi dd- (BHeydrbiﬂrrﬁetﬁsimeﬁfeshlf&{}@ﬂb&ﬁbﬁiﬁﬂePr ep] MS (m/z): 274
Chem ¢al Nane Physical Data

3- (4- Hydroxynmethyl - Ms (mi z): 242 (I\/Hrl). (M+1).

34 3-(3-Hydroxymethyl-benzenesulfonyl)-benzoic acid MS (m/z): 321
ethyl ester - M+1).

35 3-(4-Hydroxymethyl-benzenesulfonyl)-benzoic acid MS (m/z): 321
ethyl ester (M+1).

36 4-(4-Hydroxymethyl-benzenesulfonyl)-benzoic acid MS (m/z): 307
methyl ester (M+1).

General Method 3

General procedure for the preparation of regioisomers of (hydroxymethyl-

benzenesulfinyl)-benzonitrile.

Q
S CN
HO\/© ©/

Add potassium peroxymonosulfate (1.00 g, 0.829)-in water (0.5M) at 0 °C to a
solution of the appropriate hydroxymethylbenzenesulfanylbenzonitrile (0.829 mmol) in
methanol (0.2M) at 0°C over 1 min. Quench reaction after 10 min with sodium bisulfite
(sat). Dilute the mixture with 2N hydrochloric acid and extract with ethyl acetate (3x).
Dry the organic layers with sodium sulfate and concentrate té dryness. Purify the
resulting residue by flash chromatography, eluting with hexanes to 50% ethyl

acetate/hexanes to provide the title compound listed below.
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15

20

phenyl sul f anyl ) -benzonitrile 19 3-(2-Hydroxynethyl -

1H NVR (400 MHz, CDC13) 6 4.77 (s, 2H), 7.34
w@hb@apssed f anyl ) - benzoni tri I e (m 4H), 7.45 (nPC1H§2005/041367

7.49 (m 2H), 7.60 (m | 04(3 Hydroxymathyl 1H

NVR (400 MHz, CDCl13) 8 4.72 é .18

phenyl sul fanyl )-benzonitrile (d J— 9. O Hz, 2H), 7.42

(s, 3H, 7.48 (d, J= 9.0 Hz, 2H), 7.53 (s, 1H) 21

4-(2- Fydroxynethyl 1H NWR (400 MHz, CDC13) 8 4.76 (s,

2H), 7.06 phenyl sulfanyl) benzonitrile (d J =T. 6

I~

P %ﬂl%“iai Cin 2. 7.64 (49 = 109BTIE 2

No- (|4- Hydr oxymet hyI 1H NVR (400 MHz, CDC13) 8 4.73 (S
7.13 phenvlsulfanvl)-henzonitrild = 8 6. Hz

2H)|, | y yl)
3gr6 3-2-Bly dyorymeHyy]-banzegesudfinyg :-benzgnityile, MSl)(m/zz 258 (D).

Lo W \Y

R TRy o R oD T S [ S0

1
~

T oM AR 28

49| #(4Bydoxyhety]-bansacquifingberzaniiile s 70031 257660,

f"l'l I ISONONEL NOAT

e L-Cgly %Nﬁlﬁk‘?ﬁm@ae%ygg‘(yc”' H@q’il_e'“ Gl 25804+ D).

(VI pnenylsulranyl) ‘benzonitrilTe 2
3-(4- Hydroxynethyl - M5 (mz): 242 (M1l).
phenyl sul fanyl)-benzonitrile 26 3-(3-Hydroxynethyl -
M5 (mz): 289 (Ml). phefnepamiticndd ) - benzoic acid
et hyl ester 27 3- _%4 Hydr oxymet hyl - M8 (m z): 289
Symdhenis. of eplReyacsiyl-Bagiroxshémanye Phenayymethyl)-phenoxy]-

nicotinonitrile.

Mix 6-(3-hydroxymethyl-phenoxy)-nicotinonitrile (1.63 g, 7.18 mmol) and 1-(2,4-
dihydroxy-3-propyl-phenyl)-ethanone (1.33 g, 6.84 mmol) in 2:1
toluene/dichloromethane (24 mL). Cool to —20 °C and add tributylphosphine (2.6 mL,
10.26 mmol) dropwise. After stirring for 5 minutes, add 1,1’-(azodicarbonyl)dipiperidine
in three batches. Allow the reaction mixture to warm to ambient temperature overnight.
Concentrate under reduced pressure to give a yellow solid. Dilute with diethyl ether (50
mL) and cool to 0 °C. Filter the white precipitate and concentrate the filtrate under
reduced pressure to give a residue. Purification by flash chromatography, using 5% ethyl
acetate/hexanes to 30% ethyl acetate/hexanes as a gradient eluent yields the title
compound (0.91 g, 33%): MS (m/z): 401.2 (M-1). 'HNMR (CDCl3) 12.78 (s, 1H), 8.50
(s, 1H), 7.97 (dd, J=2.2 Hz, 8.8 Hz, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.51 (t, J = 8.0 Hz,
1H), 7.36 (4, T = 7.8 Hz, 1H), 7.25 (s, 1H), 7.16 (d, ] = 8.0 Hz, 1H), 7.09 (d, ] = 8.8 Hz,
1H), 6.51 (d, J = 8.8 Hz, 1H), 5.22 (s, 2H), 2.72 (t, ] = 7.6 Hz, 2H), 2.60 (s, 3H), 1.62-
1.53 (m, 2H), 0.94 (t, ] = 7.6 Hz, 3H).

Preparation 43
Synthesis of 2-[3-(3-hydroxy-2-methyl-4-propionyl-phenoxymethyl)-phenoxy]-

isonicotinonitrile.
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15

20

25

30

et hyl ester 28 4-(4-Hydroxynethyl- M5 (mz): 275
(M+1). phenyl sul fanyl)-benzoic acid ethyl ester
w@emwensisedvet hod 2 General procedure for the prRBEEDSI00H041367
of regioi somers of (hydroxy éhyl-
benzenesul fonyl ) - benzonltrlﬁg’ ~0-- aSP C H. 5
Add pot assi um peroxynonosul fate (1.00 g, 1.66 mpl) in
water (0.5M at room tenperature to a solution of the
approprlate hydroxynethylbenzenesulfanylbfnzonltrlIe

(o gpﬁlﬁnyr-stmpﬁﬁ@dﬁmbpnxlphoz ng {2-prmineglig load, eanaright0-85 g,
bl SO0 P e S R S PERRAITREL D ol |

didh0drbBethah (OMAH fih & via;w(evs axnyd Sextt anacshalaqﬁoe b0 mihagerAdd a
w t h di chl oronet hane

solggn Qﬁa?éaﬂwémym&lngﬁi&xai-gogl&gaﬂg tléﬂg% l(Qa%Oe&aflf %%Wﬂ'tff{]qll)em

-t i 7
aigsrp R BRTE LT e Vol 5 s ERAE RO gt it
didbaérametiane 250 mL). Concentrate the filtrate under reduced pressure to give a

2- (3- Hydr oxynet hyl - be | £
resedﬁez )DF% gue iggthy gc:ee?gte (2o§1 1¥1L% Was sta%rlat%d M)Sdmm

ﬂll? rél%’cé_ycg@tg&{ %?ﬂ in‘Lg SR ARESWE E&H’iﬁ(ﬂn)suﬁﬁt@z PR ahdl 8odMentrate to
grﬁe 13- E@ddmﬂwﬂ%hgdxybamn&nﬁs@frﬂﬂ g4 3 yelbnw selid (0i25eg, 98%%). M1x

I R e Ry T BERDe R gy banesihepy s piggan-1-one
(0.&?[{%?).77%01}Ql%?:&lum%grbonate (0.25 g, 0.77 mmol) in acetone (7 mL). Heat

dr oxynet hyl - benzenesul f onyl ) - benzonitrile
to 601°E) for 2.8r§. MATlpw th8¥¢kaction to cool to ambient temperature and concentrate

UI]?iﬁli( r%iucegaoge(s%gn;ehg %éln@gqe ol en%(lm%ﬂg hy?gge%agcle ((‘25a r(r:lﬁi an@ﬁlter.
Concentrate the filtrate under reduced pressure to give an oil. Triturate with methanol (50
mL) and filter to give a solid. Purification by flash chromatography using 5% ethyl
acetate/hexanes to 20% ethyl acetate/hexanes as gradient eluent yields the title compound
(0.16 g, 60%): MS (m/z): 387.2 (M-1). 11 NMR (CDCls) 12.91 (s, 1H), 8.34 (d, T = 5.1
Hz, 1H), 7.65 (d, J = 9.0 Hz, 1H), 7.50 (t, J = 8.0 Hz, 1H), 7.36 (d, ] = 7.8 Hz, 1H), 7.31-
7.24 (m, 2H), 7.21 (s, 1H), 7.15 (d, J = 8.0 Hz, 1H), 6.51 (d, J = 9.0 Hz, 1H), 5.23 (s, 2H),
3.00 (q, J = 7.5 Hz, 2H), 2.19 (s, 3H), 1.26 (t, J = 7.5 Hz, 3H).

Preparation 44

Synthesis of 3-[4-(4-acetyl-3-hydroxy-2-trifiuoromethyl-phenoxymethyl)-phenoxy]-
benzonitrile.

3-(4-Iodomethyl-phenoxy)-benzonitrile is prepared by an analogous procedure
described in Preparation 43. Add half of a solution of 3-(4-iodomethyl-phenoxy)-
benzonitrile (470 mg, 1.4 mmol) in anhydrous dimethylformamide (10 mL) to 1-(2,4-
dihydroxy-3-trifluoromethyl-phenyl)-ethanone (300 mg, 1.4 mmol) and Li,CO;3 (228 mg,
3.1 mmol) in anhydrous dimethylformamide (18 mL)dimethylformamide. Heat the
reaction mixture to 60 °C and stir for 1 h. Add the other half of the 3-(4-iodomethyl-
phenoxy)-benzonitrile solution to the reaction mixture. Stirred at 60 °C for an additional

1h, cool to room temperature, and quench with water (75 mL). Extract the aqueous



35 3-(4-Hydroxynet hyl - benzenesul fonyl ) - benzoi c acid M5
(mz): 321 ethyl ester (M1l). 36

wd2@o405860 oxynet hyl - benzenesul fonyl ) - benzoi ¢ apCTUMB05/041367
(mz): 307 nethyl ester (Mrkk. General Method 3
General procedure for the preparation of regioisoners
of (hydroxynet hyl - benzenesul finyl)-benzonitrile. O 0
S-TCN 5 HOI i Add potassium peroxynonosul fate

mg)}gtu.?eg\gﬁlgﬁ%yﬁ%c?e?agé @ }‘(AB}S%L)(. 0C05m ind eoorgar}ig la%fers“,:’\?vlaéﬁ \|7v9tﬂ brine,
dRYSIee xoarRh Rilthesaans sulriannt Rendathfe! Pueify theeddna flash

in nmethanol (0.2M at OC over 1 min. Quench reaction
celfrmachnagnaiograpihyt vsivg 0 %eeithil segtatehexaneog the elmnt to give les title

m.xt ur ' y l.oriCc ' nd extract with
C%IPPS/UrndZ%(g %’?@g‘%z) Eéﬂqg (%(%) %%’gdl\g'rlgani c layers with
TEO illeMistitJrapcmds dreGIﬁéllfa@éH ésehteal lyasdleydiRd fo Rrepdrntidh 82, 43 or
4%fsult|ng resi due by flash chromatography, eluting

ipgymstimds Agsignateddn thedablebslods to provi de
the title conpound |listed below. WD 2006/ 057860
PCT/ US2005/ 041367 -53 Prep. Chem cal Nanme Physica
Data No. 37
3- (2- Hydr oxymnet hyl - benzenesul finyl )-benzonitrile M
(mz): 258 (M+l). 38
2- ( 3- Hydr oxynet hyl - benzenesul f nyl ) - benzonitrile M
(mz): 258 (Mr1l). 39
4- (4- Hydr oxymnet hyl - benzenesul fnyl ) - benzonitrile M
(mz): 258 (M+l). 40
3- (4- Hydr oxynet hyl - benzenesul f nyl ) - benzonitrile M
(mz): 258 (MHl). 41
3- (3- Hydr oxymnet hyl - benzenesul finyl )-benzonitrile M
(mz): 258 (M+l). Preparation 42 Synthesis of
6- [ 3- (4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - pheno
Xy]- 5 nicotinonitrile. MX
6- ( 3- hydr oxynet hyl - phenoxy) -ni cotinonitrile (1.63 g,
7.18 mol) and 1-(2, 4-
di hydr oxy- 3- propyl - phenyl ) - et hanone (1.33 g, 6.84
nunol) in 2:1 toluene/dichloronethane (24 nL). Coo
to -20 C and add tri butyl phosphine (2.6 ni,




10.26 mol ) dropwi se. After stirring for 5 m nutes,

add 1,1' - (azodi carbonyl)di pi peridine 10 in three
whaioekems60 Al | ow the reaction m xture to warm t PCEIRI0051041367

t enper ature overni ght. Concsgtrate under reduced

pressure to give a yellow soffd. Dilute with diethyl

ether (50 nlL) and cool to O T. Filter the white

preci pitate and concentrate the filtrate under

Lﬁd“f‘ﬂﬂ pressure {0 give afresidue—Puriii-eatien—-by
P
A L T L ORI it b L

el ds the title 15 corrpomd (0.91 g, 33%:|M5 (M 2Z2):

z
o

45 4Dicthodf1) 2144(4ume@4:@c1 B) [12. 78 (s, 1H), SMO(miz:, 4002 (M-1).

7.62

%Egé 1§I§TM§\ (©DCls) 12.79
I

8. gs|z FI'HMW d,J=8.0

}-%I, 7.97 (dd, =
eppratiqiM) hyﬁrg)iy (2-tprop]yl-
Hz, | H

(d, J J}ée?lgg’a?;éﬁylﬁo

22 (s, 2H)phdo@-(t, J N 60 Hzs 1 HBH)63 (d, T = 8.8

62- 1.53 2H),. 0. 94 . 3H| .. 2 _
repar ation g]@zg%ﬂlﬁesi S Hz, ?H)’ 753 (=80

- [ 3- (3- hydf oxy- 2-met hyl - 4- pr opi onyl - phenoxy gt i), )70 (d, T =8.2
noxy]- isopicotinonitrile. W 2006/ 057860
CT/ US2005/ D41367 -54 M x pol yner - support e Hz, 2H), 7.19 (, J=17.6
ri phenyl phpsphine (2.33 mmol/g | oad capaci { _
99 mol ), |im dazole (0.14 g, 1.99 nmol) ang{% ggﬁﬁe%(d J=3.2
D.51 g, 1.99 mol) in dichloronethane (8 'I”HZ PH),%.95 (d,J=8.5
al (0.75 pz). Seal and shake for 10 m nut ¢s Add a

Dl uti on of HZ 1H)653(dJ 8.8

- (3- hydr oxynet hyl - phenoxy) -i soni coti noni tri

1.33 mmo|) in 5 dichlofonmet hane (3 nl) angfzsgiglaé%qw(s"zm’
or 2 hrs. Filter the resin and wash with 2.74 (t,J=17.5 Hz, 2H),
chl oronet hane (50 nlL). Concentrate the filtrate

hder reduced pressure to|give a residue. DsddsyED, 1.66-1.56
ne residue|in ethyl acetate (25 nL), wash Wwh -
at urat ed spdi um thiosulfate solution (2 x 5@’%@’03%9d(t’J 73

ry over sodiumsulfate. Filter and concent &z 3H.
ve 2-(3-iodonethyl-phenoxy)-isonicotinonitirile

as—a
46 =Mezglwdsqﬂ i JIW[@'(%L‘QWI@S% ,u;%lo t he yeI ! C)Mgmza 401.2 (M-1).
p}hen

If’ ?[I% Phy %b%?m_ I - oneé N]Y%{ EpCla) 12.79
49. 77 mm i)h@i@ﬁymeﬂaly],)m ¢ar bonat e (o @s, TH)&S1 X5, 1H),

n acetone (/7 nlL). Heat o 50 C for 2.5 hry. _
he reacti ohPRBOEELI to afbi ent t enper at ure grfggdgy\ﬁ_z-sza 8.8
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phenoxy]- N Hz, 1H), 7.63 (d, J = 8.8 benzonitrile
Hz, 1H), 7.53 (t, J = 8.0 Hz, 1H), 7.48 (d, J = 8.2
woH2906@59860 7. 19 (t, J = 7.6 Hz, 1H),7.15 (d, BCHUS2085/041367
Hz, 2H), 6.95 (d, J = 8.5 Hg 1H), 653(d J=28.8
Hz, 1H), 5.19 (s, 2H), 2. ., 2H),
2.61 (s, 3H), 1.66-1.56 J=7.5
Hz, 3H). 46 I\/Ethod of 6-[ (mz):
An1 2 (I\/L 1\ Prepar v X6—06
PrepalH N 13& 12,79 42 U (s, q
No.8: 5 i\%& h%I‘H 1)1&}1]& . SP}émcal ata
'nicotinonitr|IeHz 7, 1H),
48 7| ®8thod of J -2-8344 Adztyl—zH) M&(m/Z]H) 400.2 (M-1).
7.09 (d, J 8,8 Hz, 1
5 Izlzpqrgtw% ) hydroxyya- P(r?PYII?] 6@@%‘3013) 12.78
3 1.67-1) =
S0bs/ 05660 RSP f@%ﬁ@)omsa? -57- Prep. |\/|j|t€"hlﬁb!>77]v\GadJ =
GChemi cal nanpheBbrylet ure Physical data No. |Hz 7.7Hz, 1H), 7.61

benzonitrile

(d, 7=9.1 Hz, 1H), 7.51
(t,J=17.9 Hz, 1H), 7.46
(t,J = 7.7 Hz, 1H), 7.31-
7.27 (m, 1H), 7.20 (¢, J
=7.7 Hz, 1H), 7.16 (s,
1H), 7.09 (d, T =7.9 Hz,
1H), 6.93 (d, J = 8.6 Hz,
1H), 6.49 (4,7 =9.1 Hz,
1H), 5.20 (s, 2H), 2.69
(t, J = 7.4 Hz, 2H), 2.60
(s, 3H), 1.62-1.52 (m,
2H), 0.93 (t, T = 7.4 Hz,
3H).




47 Method of 2-[3-(4-Acetyl-3- NMsS (mz): 401.2
(M1). O ~I Preparation hydroxy-2-propyl- HO O 'H NWR
W@ B63B6A2. 78 42 phenoxymnet hyI) N, (s, 1 H)PCBUS2085/041367
(dd, J = 1.8 phenoxy]- Hz 9l 1H), 8.06
nicotinonitrile (dd, J = az 77Hz 111), 7.62
(d, J = 9.0 Hz, 111) 751 t, J =80 H, 1H, 7.36
(d, J'=7.7 He, H, 7.20 d,J:80Hz
Prepél')s’l_/. élc((j;"’:'s 1=—IE, 111), 7_’*5 gg(d, 3 EDE‘IE '_';’ (tJ_lll,
No7|5 M %) Bm‘za’(‘n ng), e eng (m  2H Phgpfed data
( J =73 3H). WD 2006/ 057860 PCT/UQ/OOSI 041367
49-E>Meﬂivabﬁ N@t[ﬁf(a -Hywoxycal| nafre Structure PHydBcalz): 387.2 (M-1).
data SI\/E of 2-[|3° cetyl -3- N N§ :
AQErepapaey | 2 ?;Bolg%r ati or H?jgnio&?éomyl Mﬁ%(cl@ph) 12.91
NW3(CD013) %?0{)?&1% phengxymet hyl )~ (s, 11%1)18 34 (d,J=5.1
7,71 (dd, J phenoxy]- Hz, 7.7 Hz, 1H)
benzonitril epb@noxymeﬂvl)i Kz, 1H), 7.51 (t, J 'Hz, 110, T65 (d, T=9.0
I [H), 7.46 77Hz, 1 H, 7.31- 7.27% mHa _
7120 (t. 3 gle?“ Ry ' 7.16 (s, 1H), '.P&@l ’,{%O(@J 8.0
=|7.9 Hz, 1somcot1non1trlle Hz, 1H), 7.36 (4,1 =17.8
Hz, 1H), 7.31-7.24 (m,
2H), 7.21 (s, 1H), 7.15
(d, T=8.0 Hz, 11), 6.51
(d, T=9.0 Hz, 1H), 5.23
(s, 2H), 3.00 (q, J=17.5
Hz, 2H), 2.19 (s, 3H),
1.26 (t,J = 7.5 Hz, 3H).
50 | Method of | 2-[4-(4-Acetyl-3- MS (w/z): 401.1 (M-1).
o
Preparation | hydroxy-2-propyl- H%’j%/\@ N 'H NMR (CDCls) 12.80
42 phenoxymethyl)- O S | (s, 1H), 8.37 (4, T =5.1
phenoxy]- Hz, 1H), 7.64 (d,J=9.2
isonicotinonitrile Hz, 1H), 7.52 (d,J=8.5
Hz, 2H), 7.25 (d, T=5.1
Hz, 1H), 7.22 (d,J=8.5
Hz, 2H), 6.54 (d,J=9.2
Hz, 1H), 5.21 (s, 2H),
2.75 (t, ] = 7.6 Hz, 2H),
2.61 (s, 3H), 1.67-1.57
(m, 2H), 0.99 (t, T = 7.4
Hz, 3H).




Il H, 6.93 (d, J =8.6 Hz, 1H), 6.49 (d, J = 9.1 Hz,
1H), 5.20 (s, 2H), 2.69 (t, J = 7.4 Hz, 2H), 2.60
W@ 3006859860 1. 62-1.52 (m 2H), 0.93 (t, J = 7. 4P¢®US2005/041367

3H). WO 2006/ 057860 PCT/ US20Qg/ 041367 -59- Prep.
Met hod Chem cal nanme Structure Physical data No. 49
Met hod of 2-[3-(3-Hydroxy- M5 (mz): 387.2 (M1). o
Preparation 2-methyl-4- xo ool ,N1H NI\/R (CDC13)
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9lQ Hz, 1 N

5| Beebgiation | hyaigyg: RIPPﬁH) w750 | WECR (fDCL) 12.79
21 14~ (4- Acet %herﬁ)x o z): - b (31,837 (dd, 7=2.1
Prepar at i on| hydr oxy- 2- propyl - Ho o N 1H NMR|(CDC13

1P. 80 42 phehenoxyet hyl )- |"N (s, 1H), 8.3Y (diz 3235 1), 8.06
phenoxyl - H, okinddinud - 64((d I = 9.2 (dd, T =2.1Hz, 7.7 Hz,

1H), 7.63 (d, T =9.1 Hz,
1H), 7.53 (d, T = 8.4 Hz,
2H), 7.27 (4, T = 8.4 Hz,
2H), 7.15 (dd, T=5.2
Hz, 7.7 Hz, 1H), 6.54
(d,7=9.1 Hz, 1H), 5.22
(s, 2H), 2.75 (t, T="7.6
Hz, 2H), 2.61 (5, 3H),
1.67-1.57 (m, 2H), 0.99
(t,J=7.6 Hz, 3H).

52 | Method of | 2-[3-(4-Acetyl-3- o MS (m/z): 401.1 M-1)
Preparation | hydroxy-2-propyl- | =o O/\on@/ " | T NMR (CDCl,) 12.78
N\

43 phenoxymethyl)- (s, 1H), 8.35(d, J=5.1
| phenoxy]- Hz, 1H), 7.61 (d, T = 9.0
isonicotinonitrile Hz, 1H), 7.50 (t,J=7.9

Hz, 1H), 7.34 (4,1 = 7.6
Hz, 1H), 7.26-7.23 (m,
2H), 7.21 (s, 1H), 7.14
(d, T =8.1 Hz, 1H), 6.50
(d, 7=9.1 Hz, 1H), 5.22
(s, 2H), 2.71 (t, = 7.3
Hz, 2H), 2.59 (s, 3H),
1.63-1.53 (m, 2H), 0.93
(t, J=7.3 Hz, 3H).
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7.03 (m, 3H), 6.50 (d, J
= 8.9 Hz, 1H), 5.19 (s,
2H), 3.00 (q, ] = 7.2 Hz,
2H), 2.18 (s, 3H), 1.26
(t,J=7.2 Hz, 3H).




Preparati on hydroxy-2-propyl- xo Oi 'H NWVR (CDC13)
12. 78 43 phenoxynet hyl)- (s, 1H) 8.35 (d, J =5.1
w@b@nosagpe Hz, 1H), 7.61 (d, J = 9.0 PCT/US2005/041367
i sonicotinonitrile Hz, 1H), _g 50 (t J =7.9 Hz, 1H),
7.34 (d, J =7.6 He, , 7.?26723(m 2H), 7.21
(s, 1I—|) 7.14 (d, J = 8.1 Hz, 1H), 6.50 (d, J = 9.1
HZ ,522 (s,2H),271(tJ:73H22H),
2 Q 163153 n‘;Lll,nn L, ='13
Prepyz 2006/ 05 860 PLCT/ US2 41367 | 61-
No. Met H@g&@]wﬁ[ é}q REES ubt ure gﬁ’gstlg%al dat o Pfl)%gcaldata
Met hod of 4-[ 3- (3 Hvdroxv- HNVR (CDC13) 12!91 o |
54 ) (®lethbd)of 7| 613 Y4-&2et67t¢8 par ation 2-net hyfHNMRJCDCL) 12.78
(=~ 43 propionyl- -N3 a1 (t, } =8.1|He 4@ T=
pheisa¥ptie hy1P3) ow-prqpséz (He, oz 8% By 764 (4, T=8.5
1 7.18 (Spheh i benzonitrile 7. i1 7.62(d,J=9.1
6, 50 (d. J iphs.gp‘ﬁ'z‘, ﬁl) 5.19 (s, 2H), 3 Zﬁ? A
7l 2 Hz, 2H)phedosd-(s, 3H), 1.26 (t, J =7 Hzlr&H):?HW(tJ 7.8
WO 2006/ 0578196%2(?%1%)82005 041367 -62- Hz, 1H), 7.32-7.27 (m,
2H), 7.17 (s, 1H), 7.06
(d, J = 8.5 Hz, 2H), 6.50
(d,7=9.1 Hz, 1H), 5.19
(s, 2H),2.70 (t,J="7.5
Hz, 2H), 2.60 (s, 3H),
1.61-1.52 (m, 2H), 0.93
(t, J=17.5 Hz, 3H).
55 | Method of | 3-[3-(3-Hydroxy- MS (m/z): 454.1 M-1).
Preparation | 2-methyl-4- 2;5;:% ,\@o Q/N 'H NMR (CDCls) 12.92
43 propionyl- L (s, 1H), 7.66 (d,J=09.1
phenoxymethyl)- Hz, 1H), 7.64 (s, 1H),
phenoxy]-5- 7.54-7.49 (m, 2H), 7.40-
trifluoromethyl- 7.35 (m, 2H), 7.16 (s,
benzonitrile 1H), 7.06 (dd, J=2.2
Hz, 8.2 Hz, 1H), 6.49
(d,J=9.1 Hz, 1H), 5.23
(s, 2H), 3.01 (q,J=7.2
Hz, 2H), 2.19 (s, 3H),
1.26 (t,J =7.2 Hz, 3H).
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W 2006857860 Pr epar ati on hydroxy-2

-3-

-propyl - HO I

dat a

"H NVR (CDC13)

OPCF/US2005041367

I H, 7.64 (d, J =8.5 ~I \_ .43 phenoxynethyl)- -N Hz,
2H), 7.62 (d, J = 9 1 phenoxy]- Hz, 1H), 7.47 (t, J =
7.8 benzonitrile Hz, 1H), 7.32-7.27 (m 2H), 7.17 (s,
1H) 7.06 (d, J =85 Hz, 2H, 6.50 (d,J:9.1Hz,
5.19 (s 2H) 2.7n t 5 24h—2-60
Prep(s .5 7.5
No 3H) ﬁ%b%t hoéh %1{ (i 2) 45?11y51ca1 data
'(Ml) Pr eparati on 2-ne YN 1H NMVR
56 (QM@&)B))iI;)IZ 02 4~433Hyﬂﬂmyon , | MSB6nky, 386.1 (M-1).
3 9.1 phenoxynet hyl )- Hz, H)
Irkagos. | Srskao (m | LS NMR(CDC) 12.92
8P _(m 2hH B (s, bF 1£19%.67(d, 7=9.0
=.2Hz,8%“’§&°91 h9 (d,J:9.1¢|Z&6H§I 5"
(s, 2H), 3. OﬂheﬁquyrﬂethyU 2 Hz, 2H), 2.19 (s|HHH), 751 7.40 (m,
1.26 (t, J F 7.2 3H) . | WD 2006/ 057860
FCT/ US2005/ pRhesgyl-_ 63- Pt ep. 4H), 7.31-7.26 (m, 2H),
benzonitrile 7.09 (d,J = 8.5 Hz, 2H),
6.54 (d,J=9.0 Hz, 1H),
5.19(s,2H),3.01 (g, I =
7.2 Hz, 2H), 2.21 (s,
3H), 1.27 (t,J =7.2 Hz,
3H).
57 | Method of | 6-[3-(3-Hydroxy- MS (m/z): 420.1 (M-1).
Preparation | 2-methyl-4- ZZ(/@O«@o = 'HNMR (CDCls) 12.91
X (O
43 propionyl- o (s, 1H), 8.85 (s, 1H),
phenoxymethyl)- 8.32(dd,J=2.1Hz, 8.5
phenoxy]- Hz, 1H), 7.65 (d,J = 8.8

nicotinic acid

methyl ester

Hz, 1H), 7.49 (t,J = 8.0
Hz, 1H), 7.34 (d,1=17.7
Hz, 1H), 7.30-7.26 (m,
2H), 7.16 (d, J = 8.0 Hz,
1H), 7.00 (d, J = 8.8 Hz,
1H), 5.22 (s, 2H), 3.96
(s,3H),3.00 (q,J=74
Hz, 2H), 2.19 (s, 3H),
1.26 (t, ] =7.4 Hz, 3H).




Met hod Chem cal nanme Structure Physical data No. 56
Met hod of 3-[4-(3-Hydroxy- M (rﬂz): 386.1 (M1).
woee@pasmso on 2-nmethyl-4- Ho | o ' H NVR ( CDC13) PARUSR05/041367
43 propionyl- o -N (s, 1H), é 67 (d, J =9.0
phenoxynet hyl)- Hz, 111), ?[ 7.40 (m phenoxy] -
4H), 7.31-7.26 (m 2H), benzonltrile709(d J =8.5
Hz, 2H) 654(d J = 9.0 b, . 1M, 5.19 (s, 2K, 3.01
Sk 2 Mz oW 2 D 27 3=
ICPHz 3 57 Method, of 6- [ n12
No 420. l\fe‘?k/? 1)| CHemy @{)S?ISE on 1PPYGi! data
(ICDC13) 12.P1 43 propion ’). 8 85
58 ( BMefidd,of0" | 64)B€Bdksydnatyny | 2 MS Ein/z)83857 1 M-1).
phenoxy He 65 (¢ I i
HP re]gqualloly S neqi_?lylﬁ - 8.0 , lﬁ")I\?M? &PCl) 12.92
(d _o,~1=77)6;120,p 7. 30 165, (), 56, 7=2.0
S%HZ, 1 7&'5%( J .gé(s?’,'(’ '
2H), 3.96 pherﬁbd)rme&yl)@ . Az, 2H),%7.97 (dd,J =
(5, 3H), 1126 (t,.J = 7.4 Hz, 3H). WD 2006/ Q5786
PCT/ US2005/ :)éi%‘%afﬂ‘- 64- Piep. IYHER 8 Ha, 1),
nicotinonitrile 7.65 (d,J=9.0 Hz, 1H),
7.51 (t,J=7.8 Hz, 1H),
7.38 (d, J="7.8 Hz, 1H),
7.30-7.26 (m, 2H), 7.16
(dd, J=2.0 Hz, 7.8 Hz,
1H), 6.51 (d, J=9.0 Hz,
1H), 5.23 (s, 2H), 3.01
(q, J=7.2 Hz, 2H), 2.19
(s,3H), 1.26 (t,J=17.2
Hz, 3H).
59 | Method of | 6-[3-(4-Acetyl-2- MS (m/z): 377.0 (M-1).
O
P ti fluoro-3-hydroxy- Q O N 'H NMR (CDCl3) 12.50
reparation | fluoro-3-hydroxy- | so”y o’\© U\\ ( 3)
43 phenoxymethyl)- SN | (s, 1H), 8.49 (s, 1H),
phenoxy]- 7.97 (dd,J=2.0 Hz, 8.8
nicotinonitrile Hz, 1H), 7.54-7.48 (m,
2H), 7.38 (d, J = 7.8 Hz,
1H), 7.28 (s, 1H), 7.17
(d, J=8.1 Hz, 1H), 7.09
(d,J=8.8 Hz, 1H), 6.58
(dd,J=7.1 Hz, 8.8 Hz,
1H), 5.30 (s, 2H), 2.62
(s, 3H).




Met hod Chem cal nane Structure Physical data No. 58
Met hod of 6-[3-(3-Hydroxy- M5 (mz): 387.1 (M1).
w@e@pasmeo on 2-nmethyl-4- Ho ;(~ o o, 1H NVR (BICZUSY005/041367
12.92 43 propionyl- N- | ~N é/_s, 1H), 8.50 (d, J = 2.0
phenoxynet hyl )- Hz, 114), 7.8% (dd, J = phenoxy]- 2.2
Hz, 8.8 Hz, 1 H), nicotinonitrile 7.65 (d, J = 9.0
Hz, 1H), 7.51 (t, J = 7.8 Hz, 1H), 7.3 8 (d, J = 7.8
z, 1 H)y — 7 30-7 26 (m 2H)—F+16—(dd—3F—=-2-0+H=;
Prep7| 8 111) ,,6.51 (d, J|= 9.0 1H), 523 ( :
No.2H) Mihed oG Aty | =, Db L 31" {Prysical dara
(k, J =7.2] Hz, 3H. 59 Method of 6-[3-(4-Acetyl-2-
60 ]lc\/ﬂ\/(etﬁod)dfh37€-[@(4-l)&c@yl-2-o g eparation MS (m/z): 393.0 (M-1).
uor o- 3- hydr.oxy- HO o 0O QOON GDC13) 4
phRBispsaptien hyFhlorop3-hydnqxys | *PHY Ogﬁg _1H] %I\ﬁ\c/)ﬂ{ (%DCI:;) 13.19
phgnoxy] - 7 = 2/0 Hz, 8.8 nicdtinanitkyigd go(s. 14
e 1, 7. -eli‘.(’ggm‘ftr%‘?r)zw, 7.38(d, J =71 EPIED!8.89 G5, 1HD),
1H), 7.28 (sphdnokh}- 7.17 |(d, J = 8.1 Hz, 1Hy,974d89d =2.1Hz, 8.6
(d, J = 8.8 Hz, .1H),. 6.58| (dd, J = 7.1 Hz, 8, Hz, _
1H), 5.30 (phcoligonitiless (s 3H). WO 2006/ oss%séﬂi7-68(d=“9-1
PCT/ US2005/ D41367 Hz, 1H), 7.52 (t, T="7.8
Hz, 1H), 7.40 (d, T =17.8
Hz, 1H), 7.31 (s, 1H),
7.17 (d,J = 8.2 Hz, 1H),
7.09 (d, J = 8.6 Hz, 1H),
6.60 (d,J=9.1 Hz, 1H),
5.31 (s, 2H), 2.63 (s,
3H).
61 | Method of | 6-[3-(4-Acetyl-3- MS (m/z): 373.0 (M-1).
e}
Preparation | hydroxy-2- Hij;j\o/\go ’Nl '"H NMR (CDCl;) 12.82
43 methyl- SN (s, 1H), 8.50 (d, T=2.1
phenoxymethyl)- Hz, 1H), 7.97 (dd, J =
phenoxy]- 2.4 Hz, 8.8 Hz, 1H),
nicotinonitrile 7.62 (d, J=9.0 Hz, 1H),
7.51 (t, 7= 8.1 Hz, 1H),
7.38 (d,J=7.9 Hz, 1H),
727 (s, 1H), 7.16 (d, T =
7.9 Hz, 1H), 7.09 (d, ] =
8.8 Hz, 1H), 6.52 (4, ] =
9.0 Hz, 1H), 5.23 (s,
2H), 2.61 (s, 3H), 2.19
(s, 3H).




-65- Prep. Method Chem cal
No. 60 Method of 6-[3-(4-Acetyl
WS 2B6057860 1) .

dat a

-2- 0

name Structure Physi cal

M (m2z):

Preparati on chl oro-3-hydroxy- HITUS08041367

N 1H NVR (CDC13) 13.19 43 phenoxynethyl)- N (s, 1H),
8.49 (s, 1H), phenoxy]- 7.97 (dd, J = 2.1 Hz, 8.6
nicotinonitrile Hz, 1H), 7.68 (d, J = 9.1
Hz 1H) 7.52(t,J7.8 H, 1H), 7.40 (d, J =7.8 H,
7 31 (c IIL\ 7 17 (d’ J ZH_'r, 1:)’ 769
Prep(d 6 60 (d, ¢.=.9.1 Hz, [LH),
o. (3 ?6705; '(‘?‘,“Fgls‘ﬁin.e 6L Met hotc’iuc %- 3 (k- A elﬁli‘r}isf%l- data
NS (mz): 373.0 (M1). Preparation hydroxyt2- Ho ~0 0
62 N Niethief ( GDGIBJ4-AZet8R2- 43 yl- ~\ N (s, LIMS (8zB0393.0 (M-1).
([d. J =.2.1 phenoxyngt hyl yf@L 97ZN(
oseRagian 2| chlpto-3-Bydsoxy, ) 1 Nﬁ 2 PR gopess) 13.19
(3 J = 9.0 Qyn?fgthl-m (t, =8.1 Hz, | (HIH), 85353(d,I=52
8 td. J=7.Ig%ﬁz, 1%? 727(s 1H), 716% ) & A
7.9 Hz, | H)phefiodd-(d, J £ 8.8 Hz, 1H), 6. BHz(HH),7.68(d J=9.0
90 H, | K, 523 (s, 2H, 2.61 (s, 3H, Pyl9
3H) . Y0 DoOKFoBEREEE Caboos) 041587 Jirf %:51 (6 1=7.9
Hz, 1H),7.38 (d,1=17.7
Hz, 1H), 7.31-7.28 (m,
1H), 7.25 (d, T =5.2 Hz,
1H), 7.21 (s, 1H), 7.16
(d, J=17.9 Hz, 1H), 6.59
(d, J=9.0 Hz, 1H), 5.32
(s, 2H), 2.63 (s, 3H).
63 | Method of | 2-[4-(4-Acetyl-3- TH NMR (CDCls) 12.82
(e}
Preparation | hydroxy-2- HO o’\@ N7 (s, 1H), 8.37 (d, J=4.9
43 methyl- O N | Hg, 1H), 7.64 (d,T=9.0
phenoxymethyl)- Hz, 1H), 7.54 (d,J=8.2
phenoxy]- Hz, 2H), 7.26-7.19 (m,
isonicotinonitrile 4H), 6.55 (d, J =9.0 Hz,
1H), 5.22 (s, 2H), 2.62
(s, 3H), 2.21 (s, 3H).




-66- Prep. Method Chem cal
No. 62 Method of 2-[3-(4-Acetyl
WS 2B6057860 1) .

dat a

name Structure Physi cal
-2- M5 (mMz):
. N Preparation chl oro-3- hydrp&HusS2005/@41367

1H NWVR (CDC13) 13.19 C N. 43, phenoxynethyl)- (s, 1H),
8.35 (d, J = 5.2 phenoxy]- "Hz, 1H), 7.68 (d, J = 9.0
isonicotinonitrile Hz, 1H), 7.51 (t, J =7.9 Hz, 1 H),
738(d J=7.7 Hz, 1H), 7.31-7.28 (m 1H) 725
(d :R')H7 1’4_1(c’.!_l\ 716 =79
PrepHz .D Hz, (
No.2 eﬁ)fg(_t%"d 3H) C%émi%’[] of 2-[4 yﬁ%té% etyl - H%ﬁlcal data
"(|CDC13) 12. 82 o (~Preparption hvdroxv 2- x3 rr
64 (15%&1&1%? (|cB- [41(4:A/ée@1-343 thyI | "N Hz, ﬂHHNMR (GIDC13) 12.82
, J =.9.0 phenox nmet hyl , 7.54 (JI = _
phi&gpargiion Hzh hydy qq;y-¥7 26- 7 119 W@%@% 16%!1#595”% d,J=9.0
4 655( £ 9.0 Hz, , 5.227 s, B3, 7 (d. T=8.6
3::%3 2.21 dme . WO 2009/ 057860 PCT/ USZOOSJ%MB)G?' @,
-67- Prep. l\ﬁidnoﬂyrﬁiélﬁm)ca name Structure PhykjZ2H), 7.47 (t,J=8.0
data No. 64 Methaod of 3-[4-(4-Acetyl-3-
12. 82 phenoxy|- © ( cety H \IM:ze, {ISE, ;}ﬁ)(d,J=7.6
benzonitrile Hz, 1H), 7.32-7.25 (m,
2H), 7.09 (d, J = 8.6 Hz,
2H), 6.55 (d,J =9.0 Hz,
1H), 5.20 (s, 2H), 2.61
(s, 3H), 2.21 (s, 3H).
65 | Method of | 3-[4-(4-Acetyl-3- | 'HNMR (CDCl3) 12.79
o}
Preparation | hydroxy- HO 0 (s, 1H), 7.69 (d,J = 8.6
43 phenoxymethyl)- N | Hz, 1H), 7.51-7.40 (m,
phenoxy]- 4H), 7.30-7.26 (m, 2H),
benzonitrile 7.09 (d, J = 8.6 Hz, 2H),
6.58-6.53 (m, 2H), 5.12
(s, 2H), 2.60 (s, 3H).
66 | Method of | 3-[5-(4-Acetyl-3- "HNMR (CDCl3) 12.79
(o}
Preparation | hydroxy-2-propyl- | =o oS (s, 1H), 8.25 (s, 1H),
/\END\OQ\\\ _
43 phenoxymethyl)- N | 7.86(dd,J=2.2 Hz, 8.2
pyridin-2-yloxy]- Hz, 1H), 7.64 (d,J=9.1
benzonitrile Hz, 1H), 7.55-7.43 (m,
4H), 7.08 (d, J =8.2 Hz,
1H), 6.54 (d,J =9.1 Hz,
1H), 5.15 (s, 2H), 2.69
(t, J=17.2Hz, 2H), 2.59
(s, 3H), 1.62-1.52 (m,
2H), 0.95 (t,J=7.2 Hz,
3H).




| ~ Preparation hydroxy-2- no ol (s, 1H), 7.64 (d, J
= 9.0 43 nmethyl- \ I-NHz, 1H), 7.49 (d, J = 8.6

web@aoxweet hyl )- Hz, 2H), 7.47 (t, J = 8.0 pheCDKy1005/041367
Hz, 1H), 7.42 (d, J =7.6 b_§§1_zonitrile Hz, 1H),
7.32-7.25 (m 2H), 7.09 (d, = 8.6 Hz, 2H), 6.55 (d,
J =9.0Hz, | H, 520 (s, 2H, 2.61 (s, 3H), 2.21
(s, 3H. 65 Method of 3-[4- (4 Acet yl - 3- H NVR ( CDC13)

5 12 79 o—Pr ngroflnn h\1r~|r v RO— o \o, |}, 7—69

TeP{(d, .6 henox rre1 hyI 1H) .

No. 7l 5 f?}gﬂiﬁ% éﬁ%rﬁ %}1}( Sb'& n]& %6 (m 2H) Physical data
'benzonitrile709(d :86Hz 2H), 6.58:6.53 (m

67 2HMettodbE | 35- ZHHydﬁn@@ s, 3H). 66 Method|df NMR (CDCl3) 12.91
3F[5-(4- Acet I-3- NI\/R( 12.79 o Preparati
hy B@@tlfzn pF GBIy 0" [ to “}@ oz@\sgz 1o 1%:)4)&@@ 1H),
phen oxynrethyf())r)O oﬁyp N 7 B6_(ad, 7864dd, ] =2.2 Hz, 8.4
pyri din-2-y %/) Hz, 764(d J 9.1
benzonitril ephdmpxmh&thyll 55-7.43 (m 4H) 7. 08z HH),¥.66 (d,7=9.0
8.2 Hz, 1H), 6.54 (d, J ¥ 9.1 Hz, 1H), 5.15 (
2169 (t, J Eyrﬂl%%Fél?XSﬂFo 2.59 (s, 3H), 1 B iﬂbﬁ"'”‘z(m’
(m  2H), O B&bhitri® = 7- % Hz, 3H). WO 20064097860(d, J = 8.4 Hz,
PCT/ US2005/ 041367

1H), 6.53 (d, J =9.0 Hz,
1H), 5.14 (s, 2H), 2.99
(g, J=7.2 Hz, 2H), 2.14
(s,3H),1.25(, =72
Hz, 3H).

68 | Method of | 2-[3-(4-Acetyl-3- | ¢ LC-MS (m/e): 427 (M-
Preparation | hydroxy-2- @o«@ﬁﬁ S 1 1); 'THNMR (CDCls) 6
44 trifluoromethyl- 13.65 (1 H, s), 8.36 (1
phenoxymethyl)- H, d),7.89 (1 H, d),
phenoxy]- 7.50 (1 H, dd), 7.10 —
isonicotinonitrile 7.40 (5 H, m), 6.59 (d,
1H), 5.30 2 H, 5), 2.62
(3 H, s).
69 | Method of | 6-[3-(4-Acetyl-3- | $ LC-MS (m/e): 427 (M-
Preparation | hydroxy-2- ;S%LOUO ,N; 1); '"H NMR (CDCl3) &
44 trifluoromethyl- N |13.70 (1H, s), 8.54 (1 H,
phenoxymethyl)- dd), 8.02 (1H, dd), 7.94
phenoxy]- (1 H,d),7.56 (1 H, dd),
nicotinonitrile 741 (1 H, d),7.32 (1 H,

s),7.21 (1 H,d),7.15(1
H, d), 6.55 (1 H, d),
5.35(2H,s),2.69 3 H,
S).




-68- Prep. Method Chem cal

d

ata

name Structure Physi cal

No. 67 Method of 3-[5-(3-Hydroxy- H NVR (CDCL3)

WA 2009057860 epar ati on 2-nmethyl-4- Ho | Ol ~~ (SPCI/H§2005/041367
8.26 (s, 1H), 43 propionyl - éy) -N 7.86 (dd, J = 2.2
Hz, 8.4 phenoxynethyl)- Hz,"IH), 7.66 (d, J = 9.0
pyridin-2-yloxy]l- Hz, 1H), 7.54-7.42 (m benzonitrile
4H) 7.07 (d, J =8.4 Hz, 1H), 6.53 (d, J = 9.0 Hz,
5 14 (s 2H), 2. 99 n1—7JI—|72 2 14
PTeP( t, =7.2 68 Met hpd of
No. [ﬁ%&oc}kce pf‘ a]LI@n?\?B m e) %ﬁ% Pr epar at | Byfical data
hydroxy2-x030I , 'N1); HNI\/R(CDC136CFiN
70 44vthollofor peapsutlacetyB365| (R H, s) 8.36 (1| LC-MS (m/e): 460 (M-
phenoxynet hyl )- H, _d), 7.B¢ 1@ d) Nphenax%] - 7.50
([1Pmepargdgn  7hKdwoxy-2soni cot iAok A0 uﬂq) (
Ggég (d, 1H 1fﬁrof’o‘%%étﬁyl-' 5), 2.62 (3 HYs)| 69 I\/bthod
of 6-[3-(4-Aceétyl-3- " LCM (me): 427 (M Preparation
hydr oxy- 2- xphendxwhethylyN [L); 1H NMR (CDC13) |6 44
trifluoromethyl- CF -N13;70 (1H, s), 8.54 (1 H,
phenoxynet hyPienoyydly s 02 (1H, dd), 7.94 phenoxy]- (1
H d), 7.56 cotinonitrile 7.41 (1 H, d),
7.32° (1 H, §1%°t?“§%8%11 Hld), 7.15 (1 H d}, 6.55 (1
H d), methyl ester
71 | Method of | 3-[2-(4-Acetyl-3- o MS (m/z): 416 (M-1).
Preparation | hydroxy-2-propyl- OH
42 phenoxymethyl)- 5
phenylsulfanyl]- S N
benzonitrile \©/
72 | Method of | 4-[3-(4-Acetyl-3- MS (m/z): 416 (M-1).
Preparation | hydroxy-2-propyl- o H S : .
42 phenoxymethyl)- O@
phenylsulfanyl]-
benzonitrile
73 | Method of | 4-[2-(4-Acetyl-3- MS (m/z): 416 (M-1).
Preparation | hydroxy-2-propyl- OV@
S
42 phenoxymethyl)- Tl \©\\
phenylsulfanyl]- N
benzonitrile
74 | Method of | 2-[4-(4-Acetyl-3- N MS (m/z): 416 (M-1).
Preparation | hydroxy-2-propyl- s\é
HO oﬁ
42 phenoxymethyl)-
phenylsulfanyl]- 0
benzonitrile




5.35 (2H, s), 2.69 (3 H s). WO 2006/ 057860
PCT/ US2005/ 041367 -69- Prep. Method Chem cal nane
w®@Raossse Physi cal data No. 70 Met hod of PCT/US2005/041367
6-[3-(4-Acetyl-3- q LC-MS (mpe): 460 (M Preparation
hydroxy-2- xO o ,N~ 1) CF, 44 trifluoronethyl -
phenoxynet hyl ) - phenoxy]- nicotinic acid nethyl ester
71 Method of 3-[2-(4-Acetyl-3- 0 M5 (mz): 416 (M1).
Preﬂ" eparationhydroxy=-2-propgyt=— 0242 phenoxynethyt)—©
phenyjesmgd a”Y'dhengcall?ﬁﬂéom tril esthgerifgt hod of sical data
No4-[3(4 Acetlyl -3- M5 (m z)i: 416 (M1). Preparaloﬁ/
hydr OXy= 2. p+ opvl - xo O -_S \ /| =N_42 nhpnnxvrmf hV| \-
75\ | Methpkok | < @I‘E3a(r4y4\?ﬂt}’1b%nzon| trile 73 Met hgdM8f(mi/z): 416 (M-1).
44 MS z)|: 4168(M 1) reparation
hy ﬁ%-@pré&%ﬁ?yﬁp&% 42k%'goxymst hyll)-l 1 s O H
v | @denyl sul f| phyhdxynrethylperzoni agd of
21[4- (4-Acetyl -3- N M5 (m|z): 416 ).
phenylsulfanyl]-
benzonitrile
76 | Method of | 4-[4-(4-Acetyl-3- MS (m/z): 416 (M-1).
o
Preparation | hydroxy-2-propyl- N
HO o e
42 phenoxymethyl)- ns O/
phenylsulfanyl]-
benzonitrile
77 | Method of | 3-[4-(4-Acetyl-3- MS (m/z): 416 (M-1).
o
Preparation | hydroxy-2-propyl-
HO 6}
42 phenoxymethyl)- /\@S ,©\\\N
phenylsulfanyl]-
benzonitrile
78 | Method of | 2-[3-(4-Acetyl-3- o MS (m/z): 448 (M-1).
Preparation | hydroxy-2-propyl- | O 8 \—Q
HO .0
42 phenoxymethyl)- o\
benzenesulfonyl]- Nz_@
benzonitrile
79 | Method of | 3-[3-(4-Acetyl-3- MS (m/z): 448 (M-1).
Preparation | hydroxy-2-propyl- o Q =N
°Se
42 phenoxymethyl)- OHOz i /_@ ©
benzenesulfonyl]- | ©
benzonitrile




Prepar ati on hydroxy-2-propyl -
phenyl sul f anyl | -
wWERADLASROOS5/ 041367

Structure Physi cal
2-[3-(4-Acetyl
hydr oxy- 2- propyl -
S phenyl sul fanyl ]-

o

dat a
-3- M5 (m2z):
01

5 Met hod of
6(M1)

4

s 42 phenoxynet hyl ) -
benzonitrile WO 2006/ 057860

-70- Prep. Method Chem cal PCEDI®2005/041367

No.

HO

Preparation
OCH N 42 phenoxynet hyl ) -
benzoni tri I e 76 I\/Et hod of

o\ |

/l L A_( A Aot 2 NS (o =) - u 1o
Preph d'-r \“F \C'CT _yl J VIO |NLLL) L} . h‘-I'J.U \ IVI' J.) U I'I)CSC[I At 1T U
ydr 0 = pheno a .
No.pheny suﬁf an Q%en%éané%rﬁlglt rile 7${%hﬁod of %h%lcal data
J-[4 (4-Acetyl-3- M5 (mz): 416 (M1) Q_Prlepar ati on .
80 h_/Metblqu(z" pi el (4HM@tyifend xycmst hyl)- o o \ I MS&mn/4% 448 (M-1).
ph | fan benzoni t.ri|l 8 Met hod of
2 ??X’?I&” AR e ;%‘V‘]‘@XY’ “RIORE- (g, CM@M 1).
Prepar ati on Pug{ogw-eﬁfyp):op 47
phenoxynet hy
benzenesulfonyl] SN
benzonitrile
81 | Method of | 3-[4-(4-Acetyl-3- MS (m/z): 448 (M-1).
Preparation | hydroxy-2-propyl- »
0 Q
42 phenoxymethyl)- OHO; ; L@‘g Q<
benzenesulfonyl]-
benzonitrile
82 | Method of | 4-[3-(4-Acetyl-3- o MS (m/z): 448 (M-1).
Preparation | hydroxy-2-propyl- OHO; i \_Q o
42 phenoxymethyl)- o
benzenesulfonyl]- Q
\
benzonitrile N
83 | Method of | 3-[2-(4-Acetyl-3- 0 MS (m/z): 432 (M-1).
Preparation | hydroxy-2-propyl- on
42 phenoxymethyl)- o
0
benzenesulfinyl]- é/g\Q///N
benzonitrile
84 | Method of | 2-[3-(4-Acetyl-3- MS (m/z): 432 (M-1).
Preparation | hydroxy-2-propyl- OQS‘O
42 phenoxymethyl)- N\\\©
benzenesulfinyl]- O OH
benzonitrile




benzenesul fonyl ] -
3-[3-(4-Acetyl

Ho /--6 Dbe

nzenesul f onyl ]

448 (M1). =N
0: 0 42 phenox
benzonitrile

N benzonitrile 79 Method of
-3- M5 (mM2z):
woe@pasmed on hydr oxy- 2- propyl

y N TIy52005/@41367
WO

2006/ 057860 PCT/ US2005/ 04136772 -71- Prep. Method

Chem cal nane Structure Physical data No. 80 Mt hod
of 4-[4-(4-Acetyl-3- OM (nlz): 448 (M1).
Pr nna_r_aj_Lnn h\/rir OXy-2- Pro ul HO-O-42 ph\,..u,\ cthy ) I
Prep.g e (r | benzogitrile 81 Method
No. 3 [%ntﬁ {:ﬁ%‘xwlﬂl}smfl?ﬁ : 448%%%? Pr e:)ar at | Hpycal data
hydr oxy- 2 propyl - N 42 phanoxvrret hyl ) -
85 bemiegindsd f phydf4-Avetyz-onifrile 82 I\/Et hod of MS (m/z): 432 (M-1).
4}% (4-Acetyl-3- [ \ O 448(Ml).
Aridgpgrationn i\{)gﬂé?w Pmyrlo
phenoxynet hyi)%e né@u ﬁ@B/zo nitrile N
83 Vet hod of V3 L 2/ 4 4-A 2): 432 (M1).
Br epar at i on| bardemesyHidyjF ooyl
benzonitrile
86 | Method of | 3-[4-(4-Acetyl-3- MS (m/z): 432 (M-1).
e}
Preparation | hydroxy-2-propyl-
42 phenoxymethyl)- HO o/\@SQ\
' SN
benzenesulfinyl]- ©
benzonitrile
87 | Method of | 3-[3-(4-Acetyl-3- . MS (m/z): 432 (M-1).
Preparation | hydroxy-2-propyl- | 4, o §//
42 phenoxymethyl)- ] 0 :(S
benzenesulfinyl]-
benzonitrile
88 | Method of | 3-[3-(4-Acetyl-3- MS (m/z): 495 (M-1).
Preparation | hydroxy-2-propyl- o o
42 phenoxymethyl)- Q O\WOK
gy
benzenesulfonyl]-
benzoic acid ethyl
ester
89 | Method of | 3-[4-(4-Acetyl-3- MS (m/z): 495 (M-1).
Preparation | hydroxy-2-propyl- |
42 phenoxymethyl)- Ho ?
Clo o
benzenesulfonyl]- O—-S\Q)Lo’\
benzoic acid ethyl
ester




42 phenoxynethyl) O benzenesulfinyl]- N benzonitrile

84 Method of 2-[3-(4-Acetyl-3- M5 (mMz): 432 (M1).
w@e@pasmeo on hydr oxy- 2-propyl - O S: O 42 phenoxBeEUR0DI/041367

",)a ~ O CH benzenesul finyl }3 benzonitrile WO

2006/ 057860 PCT/ US2005/ 04136 -72- Prep. Method

Chem cal nane Structure Physical data No. 85 Mt hod

of 4-[4-(4-Acetyl-3- M5 (m z): 432(M1) 0

5

\II
T

Prefy || < benzenesul finyll- 0 ben o B Vet had o
1\103-[41-%/1(e 9 cetlyl - ml%?g% Z)i: 432”37&1)[“Ie 0 Priepar v

Dr oanar
CpPpar—

d

A
71

LD AL UI\)’ T ur._yl I\I H-2 'JIICIIU‘IVYI

: Cn hysdyr ANy 2 [al i a¥all

—h

al data

50

h droxy-2-propyl- | 42 phenoxynmethyl)- HO o[\ IS\ ~~

90 b¢ Methedof f i |4y[l4}(4-£cetjde3°rzc nitrile 87 Method |o¥IS (m/z): 481 (M-1).

31 4- Acet o) (M1). Preparation h
dr%ﬁ‘ip lon, o)ﬁydfoxxr'\gprgw "0 VYa os /\

42 phenoxymethyl)- K@ 0
benzenesulfonyl]- ¢ \©\fo
benzoic acid -0

methyl ester

10

15

20

Preparation 91
Synthesis of 3-(4-cyano-pyridin-2-ylsulfanyl)-benzoic acid. A
Add sodium hydride (60% dispersion in mineral oil, 635 mg, 15.88 ﬁunol) toa
solution of 3-mercapto-benzoic acid (1.11 g, 7.22 mmol) in dimethylformamide (50 mL)
chilled to 0 °C and stir. After 10 minutes add 2-chloro-isonicotinonitrile (1.00 g, 7.22
mmol). Warm gradually to ambient temperature. After 18 hours, add 1N aqueous
hydrochloric acid (200 mL). Filter the resulting precipitate, washing with water and

hexanes to yield the title compound as a tan solid (920 mg, 50%): 1y NMR (DMSO-dg) &

7.62-7.66 (m, 3H), 7.84 (d, 1H), 8.03-8.08 (m, 2H), 8.62 (d, 1H), 13.26 (bs, 1H).
Preparation 92

Synthesis of 3-(5-cyano-pyridin-2-ylsulfanyl)-benzoic acid.

Add sodium hydride (60% dispersion in mineral oil, 635 mg, 15.88 mmol) to a
solution of 3-mercapto-benzoic acid (1.11 g, 7.22 mmol) in dimethylformamide (50 mL)
chilled to 0 °C and stir. After 10 minutes add 6-chloro-nicotinonitrile (1.00 g, 7.22
mmol). Warm gradually to ambient temperature. After 18 hours, add 1N aqueous

hydrochloric acid (200 mL). Filter resulting precipitate, washing with water and hexanes

to yield the title compound as a tan solid (1.25 g, 68%): 1 NMR (DMSO-dg) 6 7.22 (d,
1H), 7.67 (t, 1H), 7.88 (dt, 1H), 8.07-8.12 (m, 3H), 8.82 (dd, 1H), 13.30 (bs, 1H).
Preparation 93
Synthesis of 2-(3-hydroxymethyl-phenylsulfanyl)-nicotinonitrile.
Dissolve 3-(3-cyano-pyridin-2-ylsulfanyl)-benzoic acid (1.50 g, 5.85 mmol) in

thionyl chloride (50 mL) and stir. Heat to reflux. After 2 hours, concentrate under




10

15

20

25

42 phenoxynethyl)- \ o\ benzenesul finyl]-

benzonitrile 88 Method of 3-[3-(4-Acetyl-3- M5 (nlz):
wWa2WeHM8a) . Preparati on hydroxy-2-propyl 0 OPARUS2005/041367

phenoxynethyl)- | os | o be§1 enesul fonyl]- 0o 0

benzoic acid ethyl ester 839 Method of

3-[4-(4-Acetyl-3- M5 (nfz): 495 (M1). Preparation

hydr oxy-2-propyl- 0 I 42 phenoxynethyl)- HOo 0 O

N EC TN EY LR
o ey T e 30 R Rg ) e et
terhyetatnreyand-gidopatér: Budrabt with 2thyhasstats, wembyie)organic layers, dry with
Soggl{}éﬁ?.l? %:%}hg%dkhn@%at&% gliveothe% 2%8}111%01%94 e‘tjs ei}(f)elfg%vt Qﬂ/h 20g,
85%): I NMR (DMSO-ds) 8 4.54 (d, 2H), 5.30 (t, 1H), 7.37 (dd, 1H), 7.43 (m, 3H),
7.50 (m, 1H), 8.29 (dd, 1H), 8.56 (dd, 1H).

Preparation 94

Synthesis of 2-(3-hydroxymethyl-phenylsulfanyl)-isonicotinonitrile.

Dissolve 3-(4-cyano-pyridin-2-ylsulfanyl)-benzoic acid (920 mg, 3.59 mmol) in
thionyl chloride (50 mL) and stir. Heat to reflux. After 2 hours, concentrate under
reduced pressure to give a residue. Dissolve residue in dioxane (100 mL) and add sodium
borohydride (1.36 g, 35.9 mmol). Heat to 50 °C. After 2 hours, cool to ambient
temperature and add water. Extract with ethyl acetate, combine organic layers, dry with

sodium sulfate, filter and concentrate to give the title compound as a yellow oil (378 mg,

44%): 11 NMR (DMSO-ds) 8 4.56 (d, 2H), 5.31 (t, 1H), 7.38 (m, 1H), 7.48 (m, 3H), 7.55
(m, 1H), 7.59 (dd, 1H), 8.62 (dd, 1H).

Preparation 95
Synthesis of 6-(3-hydroxymethyl-phenylsulfanyl)-nicotinonitrile.

Dissolve 3-(5-cyano-pyridin-2-ylsulfanyl)-benzoic acid (1.25 g, 4.88 mmol) in
thionyl chloride (50 mL) and stir. Heat to reflux. After 2 hours, concentrate under
reduced pressure to give a residue. Dissolve residue in dioxane (100 mL) and add sodium
borohydride (1.85 g, 48.8 mmol). Heat to 50 °C. After 2 hours, cool to ambient
temperature and add water. Extract with ethyl acetate, combine organic layers, dry with

sodium sulfate, filter and concentrate to give the title compound as a yellow oil (670 mg,

57%): LH NMR (DMSO-de) § 4.56 (d, 2H), 5.33 (¢, 1H), 7.06 (d, 1H), 7.49 (m, 3H), 7.57
(m, 1H), 8.08 (dd, 1H), 8.82(dd, 1H).
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Synt hesi s of 3-(4-cyano-pyridin-2-ylsul fanyl)-benzoic

acid. Add sodi um hydri de (60% di spersion in m neral
W@R006/08860 g, 15.88 nmol) to a .5 solution of PCT/US2005/041367

3-nmer capt o-benzoic acid (1.1ks9, 7.22 nmmol) in

di met hyl formam de (50 nL) <chilled to O C and stir.

After 10 m nutes add 2-chloro-isonicotinonitrile (1.00

g, 7.22 mmol). Warmgradual ly to ambient tenperature.

After 18 hours, add IN a rochloric acid (200

m). Filter the resulti ngyg)%g%ﬁ“i# (gt e, washing with

S%‘*&E@;Sﬁ%ﬁ( gga&ﬁe%-f%ﬁir&ﬁt %rw-p%‘%?\m SHHllaglyPsﬁlfgnyl]

nrszommr%(m 3H) 784(d 1H), 803808(m 2H) ,
13..26 1H) . .
St RREHA G plepived el Do eaiited i Preoomisnite

elﬁplbgimgad@ I@Qﬁl@%}ﬁé&b{ﬂfﬁ}féﬁy&lﬁ@aﬁyﬂ%&%ﬁhﬁﬁle @205 39 mmol).

ol | to a” “solution

Tﬁemc@m@mbemmaeed%l Glm{lﬂe sblid91.50 g284ydin)
di net hil for mam de 50a m.) 15 Chl I Fed }tﬁ?)rdo IE%SD%/%%Q ds) &

0.8} {te?H2d 45 GS@Pttéfs2HdeZ B GHLY, 3-58i (s ANHAD (s, i2ED, 6.72 0d) 167), 7.38

(if; £ 79 ool PRI KL o P e B B0 mon e

1H).). Filter resulting precipitate, washing with water
and hexanes to yield the title conpound as a tan
solid (1.25 g, 68%: 1H NWR (DMBO-d6) 8 7.22 (d, 1H),
7.67 (t, 1H), 7.88 (dt, PneparagionA73. 12 (m 3H), 8.82

d,.1H), 1 20 P eparation 93 Synthesis
S’fﬁ"?heﬁl-se?-&@%@&?ﬁ ??Wﬁr%%(e%m% PhEpRymeihybtrhebyiselfanyl-
m&h&ﬁﬁbﬂﬁng (3-cyano-pyridin-2-yl sul fanyl)-benzoic acid

(1.50 g, 85 mmol) in thionyl chloride (50 nL) and

sti rThel-ﬂébtcompomd Iisuxepa&éd essetialiyas desceibad aNPrepiratiom gz
oo 2 QR B SOl W%ﬁﬁé@&ﬁ;zﬁ@%zza% o).
T eac%gipgﬁgdr%"l%'ﬂ%l‘@ﬁ 32O SOLEEsh T Ssier B Briso-ay 5
0. sm@pﬁ{)au e saxsl, m;i 2\/@(@{ H&Xi ?@Est ZH?j’tJuWn%eg F%{&aﬁf & $1), 7.56-

onbi ne organlc ayers,

763 (.M Da 88 EoriEBnT. 8&((13 11H3 @6&@%@ 11.84 &, tHypound as a
yellowoil (1.20 g, 5 85%: 1H NVR (DVBO d6) 6 4.54

d, 2H), 5.30 (t, 1H, 3,37 7.43 (in, 3H),
(750 (H)m 1H), gzg l(_?zld 'L"ggé’g;(dd 1H).(In "

SyRIRR8LAGI9 1043 thg ropyl- - -

AT B S E S TR T
mqgtlggmmle 3- (4-cyano- pyri di n-2-yl sul fanyl ) -benzoic acid

(920 ng, 3.59 mmol) in
The title compound is prepared essentially as described in Preparation 42

employing 6-(3-hydroxymethyl-phenylsulfanyl)-nicotinonitrile (650 mg, 2.68 mmol).
The title compound is isolated as a white solid (430 mg, 38%): 1y NMR (DMSO-dg) 6
0.81 (t, 3H), 1.4 (sextet, 2H), 2.57 (d, 2H), 2.58 (s, 3H), 5.33 (s, 2H), 6.73 (d, 1H), 7.10
(d, 1H), 7.60 (m, 3H), 7.70 (m, 1H), 7.82 (d, 1H), 8.08 (dd, 1H), 8.81 (dd, 1H), 12.84 (bs,
1H).
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10 thionyl chloride (50 nL) and stir. Heat to refl ux.
After 2 hours, concentrate under reduced pressure to
w@rane/0s78s@®si due. Di ssol ve residue in di oxane (RODUS10D5/041367

and add sodi um borohydri de §' .36 g, 35.9 mol ). Heat

to 50 T. After 2 hours, cool'to anbient tenperature

and add water. Extract with ethyl acetate, conbine
organic layers, dry with sodiumsulfate, filter and
concentrate to give the title conpound as a yellow oil
(378 rrg, 15 449%: 1H NvRrepwed: S 4.56 (d, 2H),

SW?)theSI? - kSQ')&-acptyﬁg-hyg}%ﬁ-awpy @Xﬁ?@%bé@gﬂ@?ﬂyﬁ]-

begﬂé% ﬁ i s of
- (3- hydr oxynet hyl - phenyl sul fanyl )-ni cotinonitrile.
Di ssatd meﬁra@ﬁsud@ayilmhﬂmtdec(()dmgyl S nfraoly k9 a bentian of H{3-d

et ey S Dot 2 g T iy mine

(W9 2. 0F78AM6BGn chﬁﬁ%!rﬁ@th&& @VEN aSﬁ?ﬁirdHe Evibsiarls¥Rrent.
residue in droxane (100 nL) and add sodi um

Dissoloh therresidue(in. /85~ cgmettﬁlflnmmid)e anéiedd 14(3,450hydroxy-Beyropyl-

hout s,, -cool i ent rat.ure d ad te .
Ry g 0 1 Eimabe G hERGuR 0.4 P07 mmob and
st ey M 4thv0 @%lﬂﬂé ﬁiél k@tvn Iﬁll)d?lﬁ‘@{?vﬂﬁlmetﬁ rb@l%?taﬁ@%sﬁ erth water
give the title conmpound as a yellow oil (670 ny,

(38Y O/Bunfr hewesidpphpdasieghrematogephy, eletiyg wish Bexapes, rampmg to 50%

OIS MM TREN EMN T S e

(m/Z}S 4PeepRTAt i on 96 Synthesis of
2-13-(4-acetyl - 3- hydroxy- 2- propyl - phenoxymet hyl ) - pheny
| sul fanyl]- nicotinonitriEgampheltit|e compound is

S}gn&%#%;o&ﬂé@égc%ﬂﬁjﬁﬂ}ld}{o@% -g?cﬁ)%f{-iélp{%fgﬁ'-ﬁIf{eﬁrﬁ?cfl-ajt-ﬂfﬁ—'f)yﬁam%-yloxy]-

bedz{Bxy-phawyr@himtne phenyl sul f anyl ) -ni cotinonitrile
(920 ng, 3.79 nmol ). The title conpound is isolated
as a white solid (1.50 g, 94% 1H NVR ( DMSO-d6) 8
0.81 (t, 3H), 1.45 (@e , 2.56 (t, 2H), 2.58
(s, 3H), 5.30 (s, 2Hyp (dd, I H),
7.54 (m 3H), 7.64 (m 14, 111), 8.30 (dd,
I H, 855 (dd, 1H), 12.84 (s, 1%@0 Preparation 97

Synt hesi s of

2-[3-(4- acetyl 3- hydr oxy- 2- propyl - pFNéNoxymat hyI) pheny

| sul fan - isonjcotinonitrile. The tit

pr epMDéé -[Addwpety P d%y@e@r@pylb@wnpwtg 33;5) wotmomtrﬂe

(0.16 g, 0.40 mmol), triethylamine hydrochloride (1.11 g, 8.05 mmol), sodium azide (0.52
g, 8.05 mmol) and toluene (6 mL) in a pressure vessel. Seal and heat to 130 °C for 6 hrs.
Concentrate under reduced pressure to give a residue. Dilute with ethyl acetate (25 mL)
and wash with 1N hydrochloric acid (3 x 50 mL). Dry over magnesium sulfate, filter, and
concentrate to give a residue. Purification by flash chromatography, using 40:1
Chydrochloric acids/methanol + 1% acetic acid to 20:1 chloroformchloroform/methanol +
1% acetic acid as a gradient eluent gives the title compound (0.07 g, 40%): MS (mv/z):
444.1 (M-1). 'H NMR (DMSO-d;s) 12.88 (s, 1H), 8.57 (d, I =7.4 Hz, 1H), 8.32(d,J =
5.0 Hz, 1H), 7.84 (d, I =9.2 Hz, 1H), 7.54 (d, ] = 8.2 Hz, 2H), 7.38 (dd, ] = 5.0 Hz, 7.4
Hz, 1H), 7.29 (d, J = 8.2 Hz, 2H), 6.79 (d, J= 9.2 Hz, 1H), 5.31 (s, 2H), 2.62 (t, I =74
Hz, 2H), 2.60 (s, 3H), 1.57-1.47 (m, 2H), 0.90 (t, J = 7.4 Hz, 3H).
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2- (3- hydroxynet hyl - phenyl sul fanyl') -i soni cotinonitrile
W@ 3008/0sm360 1. 56 nmmol ). 15 The title conpound iBCT/US2005/041367

isolated as a white solid (38%_nmg, 58%: 1H NWR

(DVMBO-d6) 8 0.80 (t, 3H), 1.44 (sextet, 2H), 2.57 (m

5H), 5.32 (s, 2H), 6.72 (d, 1H), 7.41 (s, 1H), 7.56-

7.63 (m 4H), 7.68 (s, 111), 7.82 (d, I H, 8.63 (d,

111), 12.84 (s, 1H). Prepgratign,98 Synthesis of
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S ﬁhés‘i 2-h@2@oRy-8 Prbprani-13- H-ctzb} fanyl

y a?%%m Iess%ﬁt%l qi/ 12152 d{esgzrlgzbed in Pr epar atl onqﬁ%{1 yHl-

fz)g;y -,p enyl) ethanone.

6 (3- hydroxymet hyl - phenyl sul fanyl') -ni gotinonitrile

(650 ng, 2.68 mmol). OThe title cormournd is isolated

as a white solid (430%g 38% (DVMSO- d6) 8 25

0.81 (t, 3H), 1.44 (se d 2H), 2.58
(s, 3H), 5.33 (s, 2HiO" 6 733 (d, 1H),

7.60 (m 3H), 7.70 (m 1, 8.08 (dd,

1H), 8.81 (dd, 1H), 12.84 (bs | YY) 2206/ 057?60

PCT/ US2005/ 0413 - 76, 99 Synt esis o

3- [3H€12g gteeli’rwedg“% ﬁ %{1 Hek WG 2 hirédrpcetyl-3-

h}}cﬁéﬂff @-@Ydﬂyi-pﬁ@ﬂb&?ﬁie yu}ﬁlen%ﬁlggﬁgj;ﬁ%@%&{@@% 356 P70 B8

1.04 mml) t'o a so

mmo@s md}wntamdb(@#emgl $86 framol), Janth mtmlanmd m&&&&meqa 15 g, 8.36

h |
mioBip St e ine oppopad 35 ¢ e S e 4305 SRR (DMSO-dp) 5
oilgél\(:tgmn%tlﬁ@:(f or @t %ﬁ? 2f%5gg%f) h13g (s, 3H), 5.29 (s, 2H), 6.73 (d, 1H),
7.38 (d2, Mdl%%@)@liﬁ?ﬁﬂ(ﬁmlﬂ) TB2 Gy DH)es hard el §.4204d, Q;H), 12.84

t 0.673 2.07 nmol
(S]]r@ I\@Fels 5P gY??C”é(t%“gg](%a{golnﬁtg ghe reagtl on m xture
with diethyl ether and wagl,Whidywater 10 (3x). Purify
the residue by flash chromat ography, eluting with

Synthesisef 1-(Radraxy-1-orapea- {8t [yl Haewbatl & yipparién-1-gloxy]-

et tl.e corrpound (0.331 ng, 0.790 mol, 769%:
be@é%’?yrhﬁ) Q ). Exanple 1 Synthesis of

1- (4-acetyl - 2- hydro y-3-propyl -4-{4-[3-(1Htetrazol - 5-
yl)-pyridin-2-ylo 5 benzyl oxy} - phenyl ) - et hanone.
O HOOI N 0
HO o/\©/ &
Ne Ao
-
H

Mix 6-[3-(4-acetyl-3 -hydroxy-2-propyl-phenoxymethyl)-phenoxy]-nicotinonitrile
of Preparation 42, (0.33 g, 0.83 mmol), isopropyl alcohol (5 mL), zinc bromide (112 g,
4.98 mmol), sodium azide (0.32 g, 4.98 mmol) and water (5 mL) in a pressure flask. Seal
the flask and heat to 130 °C in an oil bath for 6 hr. Allow to cool to ambient temperature
and pour into 1IN hydrochloric acid (50 mL). Filter the white solid and purify by flash
chromatography, using 40:1 chloroformchloroform/methanol + 1% acetic acid to 20:1
chloroformchloroform/methanol + 1% acetic acid as a gradient eluent to give the title
compound (0.25 g, 68%): MS (m/z): 444.2 (M-1). 'HNMR (DMSO-ds) 12.86 (s, 1H),
8.80 (s, 1H), 8.46 (d, J = 8.2 Hz, 1H), 7.84 (d, J = 8.8 Hz, 1H), 7.52 (t, ] =8.2 Hz, 1H),
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(s,—1H) 8 14 R_\/I\_R- (S, 1H) 791 (c’ 1I—I\
Ex. # i| { Mgthodrie] r(%emlqalselned, = Yruptps phenoxyFbysioa data
IR ETIV PR nZyt xy}- (=7 H 2
137 33edod ot 1 -G pdé‘r’]’gﬁ d.e 6 Hz, 1H). Nt hesg o
(s, Bxahiple 77 z;lpmslsyl 4{%= 7. “1@47 .72 | (3l, "H MR YDMSO-
Hz,| | , 531 f-ss’ ZI-{) ( = 1 Hz 2!—?,
1.99 (s, 3H)[4-(etragel- 3 = 7.1 3H, W) 12.85 (s, 1H), 8.07
2006/ 057860 | RCIY. _041367 -86 Ex. # |
Chem cal narggg uctggﬂe Physi cal data 15 rﬁ{l 8ﬁfHZ 2H),
1- (2- Hydr ox) berMSjldmyx}-z) 429.1 (M Exanpl e|7.83 (d,J 9.1 Hz,
3- et hyl - 4-{ 4- . "H NMR ( DVBO- ~
[3{(1H- t et r APBIWY H%O\ H- d6) 12.93 (s, 1HY 1B (LT=76Hz,
5-yl) - phenoxyanddd J = 9.0 Hz, 1H), 1H), 7.30 (d,T=7.6
Hz, 1H), 7.24 (d,] =
8.4 Hz, 2H), 7.18 (s,
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7.69-7.63 (m 2H), 1-one 7.56 (d, J = 8. 2H)
wWo2®80f8e) J = 2.2 Hz, 8.1 Hz, | H), 7. 17 ( dPCTYUS2085/641367
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2H)|, 2.60 en@flpxyz 06| (s, 3H). 7.75 (d, J = 5.0 Hz,
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sl AT kP

OI_I)

d, 7.85 (B~Ny

470 (M

y}-3- 7.53 (2 H
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phenyl)- 6.98 (1 H, d), 5.40 (2
ethanone H,s),2.67 (3 H, s)
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IHY 7 44 (- 2H) 7 49 {m—dH—7-58—(ip—2H)

28( m| Matlod of 9@-(%'-diyd3‘0X}L q " 1H), 8.02 Q%_ﬁm/e) R (M-
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1-(2-Hydroxy-
3-propyl-4-{3-
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-benzyloxy}-
phenyl)-

ethanone
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=7.2Hz, 3H), 1.53 (q,
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(s, 3H), 2.63 (t,J=17.6
Hz, 2H), 5.38 (s, 2H),

N 6.61 (d, J=9.0 Hz,

1H), 7.44 (m, 2H), 7.49
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1H), 12.86 (s, 1H). MS
(m/z): 459 (M-1).
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Ngd, J= 9.0 Hz, |
H), 7.51-7.57 (m 4H), @ Hz, 1H), 7.82
(s, 1H), 8.07 (d, J= 7. . 1H. M
(mz): 475 (M1). 15 Exanple 51 Synt

is of

- - I -5-yl).-b
enca bR B pRbats Siendalyet Sl ibIaunn: thigfils ¢
adet@tI-Bydrbey-2 p@)p}l'ﬂ@hé}x&yﬁethﬁ) ﬁanyNalfapﬁdPnﬁ:@ﬁhMﬁtnle (430 mg, 1.03
rret hOXI de (1. M. sol ution in nethanal) to

gl tSP@Hmo%Zlct@&sfzS (rg& i119é ﬁ@;@g)l)@ndﬁfl@@ylanune bycgochlplsde (141 g 103

m:ﬂ(ﬁfhﬁrﬁr rb?lzr er O%ﬂa)sez gﬁ%g{bg%&b@& 3@!}% r%m B‘F&Qﬂ acetlcf acid:

watdr rthmnﬂ&mnpmfdas sbiaitedtas a Addte Lolld (77 mg, 16%) 1H NMR (CDs;CN) &
tet raﬁ)gdr of uran/ et her and soniccate the resid

08316 éH).ahntf eextuptet. 2he2-83(3, dHr HOW ¢ 2HkHe24 (st ﬂé) 6.62 (d, 1H),

T T T N RO T T

MS @6i degativky nfz d6bdm-BH), 2.55 (s, 3H), 2.57 (m 2H),
Example 49

Synthesis of 1-(2-hydroxy-3-propyl-4-{3-[4-(2 H-tetrazol-5-yl)-pyridin-2-ylsulfanyl]-

benzyloxy }-phenyl)-ethanone.

0
HO 0N©/S ]N\
L
NN
N-N
H

Employing the procedure essentially as described in Example 1 using 2-[3-(4-
acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenylsulfanyl]-isonicotinonitrile (380 mg,
0.908 mmol), sodium azide (590 mg, 9.08 mmol), and triethylamine hydrochloride (1.25
g, 9.08 mmol), the title compound is obtained as a white solid (261 mg, 62%): "H NMR
(DMSO-dg) 6 0.760 (t, 3H), 1.39 (sextuplet, 2H), 2.52 (t, 2H), 2.56 (s, 3H), 5.32 (s, 2H),
6.71 (d, 1H), 7.59 (m, 4H), 7.73 (m, 2H), 7.79 (d, 1H), 8.64 (d, 1H), 12.82 (s, 1H); MS
(esi negative) m/z 460 (m-1).
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WD 2006/ 057860 PCT/ US2005/ 041367 -109 5.32 (s, 2H),
6.65 (d, J= 8.2 Hz, 1H), 7. 53 (s, 1H), 7.56-7.61 (m

wakhos/ 07786 (d, J= 7.4 Hz 7.75 (d, J= 9.HCHPS2005/041367

1H), 7.84 (s, 1H), 8.06 n] i&? 8.24 (m 1H), 12.85

(s, 1H). M (mMz): 475(MI Exanple 52 5 Synthesi s
of 6- [4-(4-acetyl-
-hydroxy-2-propy|-phenoxynethyl) phenoxy] -nicotinic
acid. HOOI ~~1 OHONMX 6-[4-(4-acetyl-3
- hydr oxy- 2- pr opyl - phenofy‘ﬁﬂﬂlwllo}l-lﬂﬂenoxy]
-njcotinonitrile 0.34 mnol), powdered
S%—P%%Ss‘?fn Hw%%anaé %3029 g, 12.20 minol), isopropyl

al copgh mﬁméa}bcﬁﬂ% t8¢. 363 mindiko a EiBfiort OF BedDerfe-T,9K

8 hr}§8 iﬁgﬁﬁow to cool %%nbl ent % oabﬁerl%ture eour diol
(BBNI @ 30amemol), 2 dibdina . ﬁg; M fipmiod) ip WValer\(BZﬂme) chilled to 0 °C and

B T WS-k Tt B

dBMRYT ARES corfibife of4Blc 1ARGS! ecfry WSdlfuad ﬁllfafté IiRF artlébncentrate
cohcentfate under reduced pressure to o bt'ain a

undes reﬁﬂulee/:d prlgwuref hocya@lﬁ l@rwh;m sotjd 5 Friteratertiopsdlid in chloroform (100 mL)
aﬂl Swllpcﬁ N B SPTERER o B MeegPiite SREER i coj sblproform
topirie e il SRRPRLIA G %%ﬁ%é?hi bl 6591’/5&?5 N2y ERad & 6.33

dltbi 68934 ,10<1)3s2¥14HZ 8.4 Hz, 7.84 (d, J =
( ) ?ﬁg}d 2-\c(d)J—84Hz 2H) 730(d J =
84Hz 2H) 7.15 (d, J = 8.4 Hz, 1H), 6.79 (d, J =
92Hz 1H) 534(s 2%rep¥amn(1101J—75m, 2H) ,

66-1,56_ (m 2H), 0.96 (t, J = 7.5 Hz,

Smlblesweafa}n%sb@ @gzﬁexs?ﬂpﬁ% ?Plézee% ’

LB st U2 ) Mol P o gh s

(B B2AD ﬂn;ndﬁ)omylczsmmt daybondten(il 68 gy ¥616-mimehin dire¢thylfjrapmide

R S8 AL B B et ndReecprRchgnsirep fdd water (500
h{ dh @ ¥ AL 1My lr, FilteP 1e SHTRAQ pROBitARL@Shing. witHWvhter and hexanes
ir at anbient tenperature for 2 WO 2006/ 057860

toR5d1A URPARSL NI as an off-white solid (6.30 g, 71%): THNMR (CDCl3) § 5.18

(s, 4H), 6.55 (d, 2H), 7.19 (t, 1H), 7.29-7.53 (m, 10H).

Preparation 102

Synthesis of 1,3-bis-benzyloxy-2-trifluoromethyl-benzene.

Add difluoro-fluorosulfonyl-acetic acid methyl ester (15.0 g, 78.1 mmol) to a
solution of 1,3-bis-benzyloxy-2-iodo-benzene (6.50 g, 15.6 mmol),
hexamethylphosphoramide (13.99 g, 78.1 mmol), and copper iodide (3.57 g, 18.7 mmol)
in dimethylformamide (50 mL) and stir. Heat reaction to 80 °C. After 18 hours, cool to
ambient temperature. Add saturated aqueous ammonium chloride (250 mL) and extract
with ether. Combine organic layers, and wash with saturated aqueous sodium
bicarbonate, brine, dry with magnesium sulfate, filter and concentrate under reduced

pressure to give a residue. Purify the residue by flash chromatography eluting with 20%
ethyl acetate:hexanes to yield the title compound as a clear oil (4.60 g, 82%): 1 NMR
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-110 hrs. Add 1 N hydrochloric acid (5 nL) and extract

wth ethyl acetate (3 x 10 nL). Conbine the organic
weirastss) dry over nmagnesium sul fate, filter BEMUS2005/041367

concentrate under reduced pg@fsure to obtain a

residue. Purification using 1 sopropyl

al cohol / chl orof ornthl oroformto 10% i sopr opyl

al cohol / chl orof orm as gradient eluent 5 gives the

title conpound (0.06 g, 58%: MS (nizg 406.1 (M1).
(APCIIR T Hb G 6 -5 @, 1), 0% .46 by 11183, 76 (5, 11 840

(dd, J = 1.7 Hz, 8.4 Hz, 1H), 7.86 (d, J = 9.2 Hz,

1H, 7.54 (t, J = 8 O Hz, | H, 7.44 (d, J = 7.6 Hz,

| H), 7.38 (s, | , 7. Xxepgatipnd03 0 Hz, 1H), 7.15

5. 36

S %thesgq_éf 1 %'?3@9'_%?11&3’1}_%}’ 46bfzg10F§-fr1f§+q)romet§ygﬁen@§£g 3H. 1. 20
|ore|of'§11‘rd 3 lé%ge%n%l?&ﬁ%‘? Q- GE 22! ﬁffog%g’xéﬁﬁﬂlbﬁ%gafe

1,85his-bébzylokyhRtifbhor@hethicladnzemn. 45t g, %mnmol:)h;l glimethylformamide
L b e Sl b

orgEPME D69, dr}5@11tﬁ sQd¥ih suiigteSEItélba%d c@)haenu%l?e Brdek 1%duced ressure to

phenoxyi net’hyl ) 1H) Hz, - phenox
yléid)the ?1t18 go&gounh 5 a% ol=arljc£é 011 qg% QOI e 93%511 1H NN)[R (égb'édm]é 4.97 (2,
Hz,” acid 111)

21(1)351_&-()%211) 339 (dd1H) 753776561&, 1%3)779(@,411{)(5 1H,
7.16 (d, J =7.9 M, 14 (§y 0 = 91 He, 1M,
5.30 (s, 2H), 2.59 (s, §FRara§'0§71 ¢, 1= 7.6 He,

Q _ ) 3H). WO
SHREAD it bty ol Sl

Chend\dd rtetwéirsétnshmyéphﬂsphlmeldadamn d203 g5 S#mrhold taod solution of
1,§:b[is%Bérﬁz'yﬁ)%eM/-{)fom L5 trl}@ucgromeghyl éenzeglévkll 10 g, 25.4 mmol) and tributyl-

(1-ethoxy-vinyl)-stannane (10.08 g, 27.92 mmol) in dioxane (250 mL) and stir. Purge
reaction vessel with argon. Heat to 100 °C. After 6 hours, cool to ambient temperature
and concentrate under reduced pressure. Add 2N aqueous hydrochloric acid (50 mL), and
tetrahydrofuran (200 mL) and stir. After 30 minutes add water and extract with ethyl
acetate. Combine organic layers, dry with sodium sulfate, filter and concentrate under
reduced pressure to yield a residue. Purify the residue by flash chromatography eluting

with a gradient of 0-20% ethyl acetate:hexanes to yield the title compound as a clear oil

(6.10 g, 60%): 'H NMR (CD;CN) & 2.48 (s, 3H), 4.89 (s, 2H), 5.25 (s, 2H), 7.08 (d, 1H),
7.33-7.48 (m, 10H), 7.83 (d, 1H).

Preparation 105
Synthesis of 1-(2,4-dihydroxy-3-trifluoromethyl-phenyl)-ethanone.
Add 20% palladium hydroxide on carbon (11.0 g, 15 mmol) to a solution of 1-
(2,4-bis-benzyloxy-3-trifluoromethyl-phenyl)-ethanone (6.00 g, 15 mmol) in ethanol (75
mL) and cyclohexene (75 mL) and stir. Purge the reaction vessel with argon. Heat to

reflux. After 18 hours, cool to ambient temperature, filter and concentrate under reduced

pressure to yield the title compound as a grey solid (3.00 g, 91%): g NMR (CDsCN) 8
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Exanpl e 3-hydroxy-2- HOCF3 O N, OH 1); 1H NWR
(DMSO-d6) ~ 53 trifluoronethyl- 0 6 13.80 (1H, s),
w@2®8/058henoxynet hyl ) (1H,d), 8.32 (1H, dd), PCT/US2005/041367
- phenoxy]- 8.23 (1 H, d), 7.51 (1 H nicotinic acid
dd), 7.35 (1 H, d), 7.27 (181983, 7.18 (2 H m, 6.84
(1H, d), 5.43 (2 H s), 2.66 (3 H s). 56 Method of
3-[3-(4-Acetyl - "H NWR (400 I\/Hz Exanpl e 3- hydr oxy- 2-
acetone-d6%11 8 0.93 % EJ |- 7.4 Hz, 3H),
2H546 thy 6 5héhobt S )(d)lf@H}3 912(158 3H), 2.68 (t,
J=7.4 Hz, 2H), 5.40 (s, benzenesulfonyl 2H), 6.70
d J—9OHz, ] - benzoi c 0 1H), 7.18-7.25 (m
( ;077778453%1%’56)804 H (d, J=7.8

Sggtheslé'%f 1-§2-i&gdro§§-azar 512164 8.3 gi}g’-tetﬂaz% 55 %eﬂgerte%ﬁﬁi%m

bNByIQnS’kiPhenﬂWthemnb)sodm mhﬁ@mao PCT/ US2005/ 041367
-112 Ex. # Method Chem cal name Structure Physi cal
data 57 Method for 4- (4-Acetyl - H NWVR (400 MHz,

Exanpl e 3- hydr oxy- - @ one- 84,91 (t, J= 53
550 hhyl) 2H). 2.56
N

propyl - 7.4 Hz, 3Mp;oh
(s, 3H), 2.69 (t, J = 2(51)

H

Add sodium hydride (12.1 mg, 0.504 mmol, 95%, dry, 1.00 mmol, Aldrich
Chemical Co.) to a solution of 1-(2-hydroxy-3-propyl-4-{3-[3-(2H-tetrazol-5-yl)-
benzenesulfinyl]-benzyloxy}-phenyl)-ethanone (0.240 g, 0.504 mmo]) in tetrahydrofuran
(0.2 M). Evaporate solvent and triturate with diethyl ether. Filter to collect the title
compound as the resulting precipitate (180 mg, 0.361 mmol, 72%): 'H NMR (400 MHz,
DMSO-de) 6 0.84 (t, J= 7.2 Hz, 3H), 1.33-1.39 (m, 2H), 2.45-2.47 (m, 2H), 2.50 (s, 3H),
5.07 (s, 2H), 5.77 (d, J= 9.4 Hz, 1H), 7.27 (d, J= 9.0 Hz, 1H), 7.51-7.57 (m, 4H), 7.66
(d,J=17.0 Hz, 1H), 7.82 (s, 1H), 8.07 (d, /= 7.0 Hz, 1H), 8.26 (s, 1H). MS (m/z): 475
M-1).

Example 51
Synthesis of 1-(2-hydroxy-3-propyl-4-{3-[3-(2Na-tetrazol-5-yl)-benzenesulfinyl]-

benzyloxy}-phenyl)-ethanone sodium salt (tetrazole).

Add sodium methoxide (1.00 mmol, 0.5 M solution in methanol) to a solution of
1-(2-hydroxy-3-propyl-4-{3-[3-(2 H-tetrazol-5-yl)-benzenesulfinyl]-benzyloxy} -phenyl)-
ethanone (0.150 g, 0.315 mmol), and stir for 30 min. Evaporate solvent. Add 1:10
tetrahydrofuran/ether and soniccate the residue. Filter and collect the solid product.

The title compound was obtained (0.150 g, 0.310 mmol, 96%): 'H NMR (400 MHz,
DMSO-ds) 6 0.86 (t, J= 7.4 Hz, 3H), 1.46 (q, J = 9.9 Hz, 2H), 2.55 (s, 3H), 2.57 (m, 2H),
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o0 benzenesul fonyl HO O 2H), 6.65 (d, J= 9.0 Hz,

]-benzoic acid o 1H), 7.18 (m 2H), 7.73 |/ OH O (m
wQ@Rkdos/o87880 (d, J= 7.0 Hz, 2H), 8.28 (t, J= 9.PCT/H&E2005/041367

2H), 8.60 (s, 1H), 12. 89 (s, 1H. Ms (mz): 467

(M1). 58 Method for 4-[4-(#08etyl- 'H NVR (400 M,

Exanpl e 3-hydroxy-2- acetone-d6) 8 0.92 (t, J= 53

propyl- 0 7.4 Hz, 3H), 1.56 (m phenoxyrret hyI) O—| 2H) ,

2.57 (s, 3H), 269(t - - J=7.4 Hz, 2H), 0 (s
5.35(s, BE Setiteslul F=dhy Hz, 1), 2+93, (ssllé)z 7(6-7.6E(m, @H)ré’ 71(d,J="74

R e
M\é/\zn?z.64ﬁ . 12.89 (s, 1H. MB (mz): 467 (M1).

06/ 057860 PCT/ US2005/ 041367 -113 Exanpl e 59
Synt hesi s of

2-[ 3- (4- acet yl - 2- car boxy-BxampleRy - phenoxyrret hyl ) - phen

-1soni coti ni acid. 0 O I
SyntI¥6]31s of 6-[4-(4-acetyl-3-hydroxy-2-propyl-p enoxymetkfyl)-phenoxy]—mcotlmc acid.

HO ’\©\

Mix 6-[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenoxy]-nicotinonitrile
(, 0.14 g, 0.34 mmol), powdered potassium hydroxide (0.69 g, 12.20 mmol), isopropyl
alcohol (1.5 mL) and water (1.5 mL). Heat to 130 °C for 8 hrs. Allow to cool to ambient
temperature. Pour into water (20 mL) and acidify to pH 1 with hydrochloric acid (37% in
water, 1 mL). Extract with ethyl acetate (3 x 30 mL). Combine the organic extracts, dry
over magnesium sulfate, filter and concentra’;e under reduced pressure to obtain a residue.
Purification using 5% isopropy! alcohol/chloroformchloroform to 10% isopropyl
alcohol/chloroformchloroform as gradient eluent gives the title compound (0.02 g, 17%):
MS (m/z): 420.1 (M-1). '"H NMR (acetone-ds) 12.94 (s, 1H), 8.77 (s, 1H), 8.40 (dd, J =
2.4 Hz, 8.4 Hz, 1H), 7.84 (d, J = 9.0 Hz, 1H), 7.62 (d, ] = 8.4 Hz, 2H), 7.30 (d, ] = 8.4 Hz,
2H), 7.15 (d, J = 8.4 Hz, 1H), 6.79 (d, ] = 9.2 Hz, 1H), 5.34 (s, 2H), 2.73 (t, J = 7.5 Hz,
2H), 2.63 (s, 3H), 1.66-1.56 (m, 2H), 0.96 (t, ] = 7.5 Hz, 3H).

Example 53
Synthesis of 6-[3-(3-hydroxy-2-methyl-4-propionyl-phenoxymethyl)-phenoxy]-nicotinic

acid.

0
HO 0 0 Nl
xn OH
o

Dissolve 6-[3-(3-hydroxy-2-methyl-4-propionyl-phenoxymethyl)-phenoxy]-
nicotinic acid methyl ester ( 0.10 g, 0.24 mmol) in tetrahydrofuran (2 mL). Add lithium
hydroxide (0.007 g, 0.29 mmol) and water (0.5 mL). Stir at ambient temperature for 2



100 N OOH 5 The title conpound is prepared
essentially as described for 4-[4-(4-acetyl-

wWhyaso5386@®- pr opyl - benzyl oxy) - benzenesul fi nyl | - BENES1005/041367
acid (Exanple 57) enploying 2- [3 -(4-acetyl-3
- hydroxy-2-trifl uoronet hyl - phehoxynet hyl ) - phenoxy]
-isonicotinonitrile. Heat in mcrowave reactor for 35
mn. at 150 C (33%. LC-Ms (me): 422 (Ml) 1H NI\/R
(DVMBO-d6) 8 8.34 (1 H, d), 800 (1 H d),

hreigpdd 1. Mydrochiorigagid (5 nd9 and exfract gvith ethyl. asqtake (1 XHO k).

C(f_lingiglf (thezorgim% gx c%‘s5 si‘ylg}_elg s?%rﬁ%&ﬁ%t gi/ qz%csl %of?c%g&gte under

redlhdéﬁtp?éﬁsm‘éhb @Bﬁfrﬁlﬁﬁbﬁu&@lﬂlﬁcatlon usmg 5% isopropyl
acet yl - 3- hydr oxy- 2- propyl - phen y ester.

a1¢ﬁls(@i/9hl@r mldﬂéczfom tﬁ}@‘%mwprspylml@éy /clﬁﬁr@#m aSe&rﬁ%}ﬁ%ﬁféuent

eit e idR pop BT .00l oSINME LR 300 By JHOTIR Ggetone

13A@tn(sg1m=,t8ma (shm); 8r410&(dﬁ,yJI ¢mm |8d®H(z,111—2)? 7@6 (dQI %mnm )1HD),
tir at roo terrp

73 s, e gt o Pintte 148) 53 5 Thy 7250, JOX%Q Hz, 1H),
7.0280 gSJ $5ES Et'i{lf) . Fy (thh Lty H@”ﬁ{ﬁ %!Bgle(g i}%@ 09 F(’ﬁ,fj ¥ 2tie 28,

ue via’sit’ica chromat ogtap
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di pet hyl -t hi ocar bam ¢ t

Ty aR e S BB DR S COerAl o dooegioed forfxegaple 52 or 53
light yellow solid. Stir the yellow solid 20 in
tetradecane (10 nl) at 250 C for an hour and purify by

Ex. #i|l | Metlakdr omlhegn@ﬂahgtmel ut i ng Stmicture hexangs t o Physgical data

hv"nac at his aratat ot A g:ua fha +|+er~

549, N T‘%“’Es %[§\%|4A°étbyéo| OVB (lz) 280 DRES tin/2): 420.T (M-1).

Pr ?}éﬁ@i N| 3QGqR%piAesi|s,, e{}* 'H NMR (DMSO-d,
1-(2- roxy- 4- rrergapt 0- 3-pr | T@ ) - et hanone( 25 ‘) ,
Rafd2ux a st propgll-m xturg of di met hyl -t hi o¢&882itbs 180 12.85 (s,
S-|(4-acetyl t 3;: hydr ox propyl - phenyl ) es a,
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etlhanol (25| LgHehox wgter (10 nL) for 2 1583 (9L 9.1 Hz,
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tq 2 with agisenigsti®N hydrochl oric acid. E,tlHé,clﬂ J=5.1Hz,
mixture with ethyl WO 2006/ 057860 PCT/ US20

-114 acet at ea?l X 50 nL){. Conbi ne the extlggéoﬁéﬁg 7=79Hz,
wgsh with water (50 niL) (and brine (50 nL 1H51d738§,s 1H), 7.33
over magnesium sul fate, |filter, and concentrate

affford the title conpourld (0.76 g, 94 9% ébea“Bﬁ&lfmlH) 7.24
oi|ll which solidifies on|standing. LCVS (m @ 112_1317[13&1 J=79

Hz, 1H), 6.73 (4, 7= 9.1
Hz, 1H), 5.30 (s, 2H),
2.59 (s, 3H), 2.57 (t, ] =
7.6 Hz, 2H), 1.49-1.40
(m, 2H), 0.81 (t, J=7.6
Hz, 3H).
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Preparation 114 Synthesis of
1- (2, 6-di hydr oxy- bi phenyl - 3-yl ) -et hanone. To a

W@ ei0a05mm0 of 1- (2, 4-di hydr oxy- 3-i odo- phenyl ) - ePCHIIS2905/041367

(1.0 g, 3.59 nmol ; 581938, npy be prepared as
described in G Bata and R evenson, J. Og. Chem
1979, 10 44, 3948) in tetrahydrofuran/water (15 ni/ 3
m.) at roomtenperature is added phenyl boronic acid
(0.877 g, 7.19 mmwol), Pd(dppf)2Cl2 (0.088 g, 0.107
mol ), and cesi um hydrox%@é“ﬂ%%%%ydrate (1.81 g, 10.8

SRk o TR e B g B R s s ol Hsonicotinie
add.hyl acetate. The residue is diluted with 30 nL of

IN hydrochloric acid and extracted with ethyl acetate.

The conbi ned organi ¢ 15 phases are washed with brine;

dri ed over magnesi dm fate; filtere® and

concentrated undeg 6 resul ting

residue is purified flash tography, eluting

with 30% et hyl acet ate/ REkanes to give the title

SR i g § A s
hyﬁoﬁy @-prdr%rl-béiﬂ(ylo@% %ﬂen@&lﬁﬂ%l%—@éﬁzm%g/c?&&oﬂg%%eﬁ B Enploying 2-
[%@e@%)@ﬁh@i@ﬁ@?@’s ﬁﬂﬂwamathb’bphmywﬁwﬁwesom]-1somcot1nomtnle

B it bR P8 TP et 0 Corbiat Heny SR hS iy
Nﬁﬁ@ﬁbl\/@?ﬂdg)% ﬂ&flaﬁaa)' Qf(oogﬁ 'ﬂg% (1 H. dd Zﬁ? 8 H,dd), 739 (1 1,

uor ophenyl bor oni ¢ aci ctru

$)2AS1 W H,,d),lTBNMRH( a)céﬂﬁrﬁbHiﬁii) 6 80 25}113),5.3(55(2 11.H),2.52 @H, 5)
(d, J= 8.4 Hz, .44 7. 40 7.18-7.13 (m

2H), 6.61 (d J : relifH)ath (s 3H): Rf= 0.40
SythAR 8t hy ﬁfh%c%ﬂﬁhﬁ@ XEARS4- fc'éﬁiﬂ’ @r%h%gl Zlngbpxl Bhenyl) ester.

Synt hesi s of ( bronmo- pyridi h-2-yl)
n- buBtjd a minttiwiewpn ((26-@hpdrox 2-35privbylrphvexetmnodkd(25g, 113l thmol),

U —

1y A 00 T O 0 ol

OVIB@IIghlSZ\M agy itba nggipre W1111 Mahydechoticiadid (2% mLyakryover magnesmm

ra n..po i nt.p a,sol ution
B Bl SRR 150 RS0l iR bRy S vith
hdith])es&b 7‘3lﬁ)&anékf dteyl alOraf¥itd Wfford dibRMBN Ehiotd¥BarkRAlcidO-(4-acetyl-3-
bath. After 1 hour at anbient tenperature, add water

hyslrerytRPFRRY-DReYAY ster (heigd 4t §ass @\kghu velbry SOltdn eSilrémeHow solid
1n§f§% g&n%ché 8&) a%?d “CER bon to%,r A Hltlfﬂ%/%y srilca chromatography eluting

AEresi's
w1th hexa:nes to 6:4 hexanes:ethyl acetate to give the title compound (1.08 g, 90 %) as a

white solid. LCMS (m/z) 280 m-1.

a
-

—
—t

Preparation 107
Synthesis of 1-(2-hydroxy-4-mercapto-3-propyl-phenyl)-ethanone.
Reflux a stirred mixture of dimethyl-thiocarbamic acid S-(4-acetyl-3-hydroxy-2-
propyl-phenyl) ester (1.08 g, 3.84 mmol), potassium hydroxide (1.1g, 19.2 mmol),
ethanol (25 mL), and water (10 mL) for 2 hours. Cool the reaction in an ice/water bath

and adjust the pH to 2 with aqueous 5N hydrochloric acid. Extract the mixture with ethyl
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5 neutralized. Extract the aqueous phase with ethyl
acetate, dry over sodiumsulfate, filter and
w@oveesmss@t e under reduced pressure. Di ssol ve PEEUS2005/041367

residue in diethyl ether and add an excess of

hydrogen chloride (2N in di et Kyl et her). Decant the

organi ¢ phase and add saturated sodi um bi carbonate

solution to the residue. Extract with ethyl acetate (3
over sodiumsulfate, filter and concentrate

x), dr
acatairol3 X S0uelod Gebise s oacis Fed weslheithivate (20 oo drige (50
a, bro I X ( :
mﬁ/ﬁlﬂ Rry c&glé g{g‘ggés%%% élilfa}eéé’he?,hagg}?zéﬁ%@%te tmaﬁi)rd th8%te compound
(0174 9484 PaOiBropyl dilivhicR sylidifith@x sthindnfly HCVEY (n3/zp2 Dipwik T
phenyl ] - et hanone. Conbi ne
(6-brono-pyridin-2-yl)-nmet hangl (11. 00 g, 5.32 mmol),
1- (2, 4- di hydroxy- 3-pr oé’fFP%ﬂ%‘ﬁ?l Pset hanone (1.033 g,

5.32, and, tri-n-butyl phosphine 15 (1.46 niL, 5.85
SW&@?S}S%&W# Fhoa%Pﬂe%?l-) in tetrahydrofuran (5.3
ML) , AgfEke bf 2-FRERIGRS (@%{Hﬂ )19.'8'I%fﬁbl)ﬁ}bd?&tﬁéﬁhﬂaieﬂiyenetriamine

2
5.85 mmol, Aldrich Chemcal Co.) téer 12 hours a
(3etninil e h7.45 enmpel) anditetrahpdtdfuganetl ByhL eis Istirred whi286°C. A 2.5 M solution

ofhilBiestinalil, Ut S el FiSrain
G GO By L L8 PR v

rea@idaris waymed teerobal feniperagire andstirred 1 br. phepiaraemd (1.4 ml, 23.8 mmol)
essenti al Ié by the net hg/dm?lf .Preparation 117
P

is eriderl folpvad s A enRas P8 prgiutienp! rgengroxide (FE; 17.45
m%&éﬁit&%@s%ﬁ%& rig;‘)t(lgé_: %sﬁﬁ&g’ 64@112:’[18% al sﬂ@n {eMpeddde. The

repetogmythixpire ny difuted tithvoater aMDeR0LBEDFRB @thyl acetate (3 X 50 mL). The
PCT/ US2005/ 041367, -118 EX |l e 60 t ' f

CYREq SRRy SR SRS SR AT PHECORTFalE) oy dpout 10

mil Nofai. Sthd A¥kihy ReREDIsHuAbibdviaQilfea dHEddhtbaphy eldtihg with

hexanes to 8:1 hexanes:ethyl acetate to give the title compound (1.65 g, 73 %) as a
colorless oil. MS ES 141 m-1.

Preparation 109

Synthesis of 1-(3-fluoro-2,4-dihydroxy-phenyl)-ethanone.

A solution of 2-fluoro-3-methoxy-phenol (0.5 g, 3.53 mmol) and dichloromethane
is stirred at —78 °C. A 1M solution of boron tribromide in dichloromethane (3.9 mL, 3.9
mmol) is added slowly and the mixture is stirred 10 min cold, then warmed to 0 °C and
stirred 1 hr. The reaction is quenched with ice and stirred at room temperature overnight.
The product is extracted with ethyl acetate (2 X 50 mL), dried over magnesium sulfate,
filtered, and concentrated. The resulting residue is combined with boron trifluoride
diethyl etherate (1.3 mL, 10.3 mmol) and acetic acid (0.2 mL, 3.28 mmol) and heated to
reflux 8 hr. The mixture is cooled to room temperature, diluted with water (50 mL), and
extracted with ethyl acetate (3 X 50 mL). The combined extracts are dried over

magnesium sulfate, filtered and concentrated to about 10 mL volume. The resulting
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5 To a solution of 3-nercaptobenzoic acid (361 ng,

2.35 mol) in dinethylformm de (15 nm.) add sodi um
whyasiosiseq 23 ng, 9.38 Innol) at 0 C, stir 10 nPeI/USAAE041367

1-[ 4- (6-brono-pyridin-2- ylne xy) 2- hydr oxy- 3- propyl -

phenyl ] - et hanone (854 nuy, nnDI) heat to 100C

for 6 hours. Cool to anbi ent tenperature and add

di ethyl ether, collect the resul ting red precipitate

by filtration (290 @ﬁ? Purify by the residue by 10
nEKEpBis dﬂu’@é vuth haxanesdp0 milo, my)led f@ /(e lagd fHitered;te Igeve the title

| 1H NVR

FBRRBNEI O e sER0 e At polict Mg B A T2 (FUNR
2- 61 (m 2H) 5.25 (S l?ﬂé'barzﬁm@nfllﬁ)d 1H, 6.97 (d,
7.26 (d, 1 76 (m 1H), 7.83

esqpij 1- (%c]dgrq qwdm}gf gl'pengl%’reﬂlq@one 12.85 (s, 1H),

%inééu% o o 2l el oiBos I 5m L it B8t sodium
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data _1H NWR ( de) S 0. 1.36 (m
agiieous é éM\@(gptwn @soglmhmch@gye (gg 1gk7) ]@@ddejl qyjer a 1 hr period. The

régﬁ 'kzl't» g%ﬁ% lﬁ_‘&é,‘l@&lrﬂeﬁ lgzl?)ft ro%m?ﬁ:a%)% a .1%116 Qeftcgtag ilmxture

1s(aaiyustedl1l)> a pHlefi-G Ivnt}iZeqnlcSrLtfa‘tamdu]seusﬂl}HQOc(lﬂonc]éd)d The/@sulting
benzoic a

04 2 8.44 (d, 1H), . .
Sésge@sor{lg filtpragl and gvashie <f wﬁhyatérrin‘il&i W@W ?5165 g eplid yvas dried
BB Bt (N2 B R P A2 Up SecampopngEhs g 68 ega brovm

sotel MMSSHHWmW) 2006/ 057860 PCT/ US2005/ 041367 -119
Di ssol ve 3-brono- 5- hydr oxynet hyl - pyridiniun1ch|oride‘

[Kelly, T. R, Howard, H R, Koe, K, Sarges, R J.
Med. Chem 1985, 28, 1368-Prepayationddd g 4. 45 mol) in

r.a eous ,spdi um bi.car Qonat e, . extract three
S P RO S 4B S DB AR LS ani o phases
over TEOilé H@)rﬁﬁ(l)lfrﬂt\@as Iﬁ@p‘ﬂ&ﬁﬁﬁh didilad @b to 1-(3-chloro-2,4-

5- br ono pyrl di n- 3-yl") nmet hanol . Enpl oyi ng t he

dé;wdm@m-mhgn J-chenene rqu:tahlgu lilmnpigymg 2,4-dihydroxypropiophenone

s 3TV hRbTodite pollly REMLLEET B L0 6. 01

mol ). Purify
Preparation 112

Synthesis of 1-[2-hydroxy-4-(4-nitro-benzyloxy)-3-propyl-phenyl]-ethanone.

To 2’°,4’-dihydroxy-3’-propyl acetophenone (3.0 g, 15.4 mmol) and 4-nitrobenzyl
bromide (3.6 g, 17 mmol) in acetone (62 mL) is added K»COs (3.2 g, 23 mmol). The
reaction mixture is refluxed for 1h and cooled to room temperature. The precipitate is
filtered, washed with water (5 x 70 mL), and dried to give the title compound (4.8 g,
94%). LC-MS (m/z): 328 (M-1).

‘ Preparation 113
Synthesis of 1-[4-(4-amino-benzyloxy)-2-hydroxy-3-propyl-phenyl]-ethanone.
To 1-[2-Hydroxy-4-(4-nitro-benzyloxy)-3-propyl-phenyl]-ethanone (1.0 g, 3.0
mmol) in tetrahydrofuran (13 mL) is added concentrated hydrochloric acid (2.7 mL) and

stannous chloride dihydrate (2.2 g, 9.9 mmol). The reaction mixture is stirred at room
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30

by SCX col umm, elute with dichloronmethane, then 1:1
di chl or onet hane/ net hanol then 1:1

walr@bhsisenet hane/ met hanol , 10% anmmoni a, conpouPdI/EBE290&e41367

in the ammonia, to yield the 1éltle conmpound as a dark
brown oi | (380 ng, 1.38 mmol) OMs (mz): 276 (M1). 10
The follow ng conpound is prepared essentially by the
nmet hod of Preparation 119. Prep. Chenical nane

TR YR § AR IOTHIRs 15 SO MR B AIES pauonps NELCI
(100D, mgﬂﬁngaé‘rhﬁ’lsﬁﬁtl@ﬁltm@d B8 HRI1RARRATAL LA With 2Hhyl acetate

Synt hesi's of
(33« [160 {od-) adbe yomBinkg drgarig-l2yqrs ayeywashedwith oript, hgrie)iqur sodlium

syRispluRbw e eids%q%?@%? RS st A o S form (980

m3;)( TAWH ytg -1pyridin-3-yl sul fanyl) - benzoic acid
met hyl  es (370 ng, 1.34 mml), 1-(2,4-di hydroxy-

3- propyl - phenyl) et hano®aepa@tiond 141. 34 mol ) provi des

tit col orl es oil (379 ng, 0.84
S%TT@?S)IS OEA}B(QE%&OE llflT\?ﬂLl¥§)5 3)0 ﬂ?‘?ﬁsnpbl | owi ng conpounds
ar e b aRak€ien 65 SERHidhYdroBy 31ibd-Pr r@@/&detﬁ’inoﬁé eRaas k9 Mmol;
121. WD 2006/ 057860 PCT/ US2005/ 0413 120-

5@%&: Bay bepreparsd e desgribedbin Qi Bath agd Ra Stenenson, J. 07% Chem. 1979,

Q%QS)Q% t%&&oﬁ%@m pyr Ii(% IrrﬁJ % rgﬁ%gt rBEr%qgrﬁlﬁer(l%re 1s(agﬁ%(i£henyl
botbaislabrINYI877 *geVIZQInﬁnal(),l R(Qpp i1 Y0.088 £,60.107 mmol), and cesium
hydroxide monohydrate (1.81 g, 10.8 mmol). After stirring for 15 hours, the mixture is
filtered through a pad of Celite®, washing with ethyl acetate. The residue is diluted with
30 mL of 1IN hydrochloric acid and extracted with ethyl acetate. The combined organic
phases are washed with brine; dried over magnesium sulfate; filtered and concentrated
under reduced pressure. The resulting residue is purified by flash chromatography,
eluting with 30% ethyl acetate/hexanes to give the title compound as a colorless solid:
MS (m/z) 228(M+) ;- 'H NMR (DMSO-d) & 13.1 (s, 1H), 10.6 (bs, 1H), 7.81 (d,/=8.8
Hz, 1H), 7.41-7.28 (m, 5H), 6.61 (d, J= 8.8 Hz, 1H), 2.58 (s, 3H); R¢=0.58 in 40%
ethyl acetate/hexanes.

Preparation 115

Synthesis of 1-(4'-fluoro-2,6-dihydroxy-biphenyl-3-yl)-ethanone.

The title compound is prepared essentially as described in Preparation 119 using
4-fluorophenylboronic acid: mass spectrum (m/e): 245(M-1); 'H NMR (acetone-dg) &
13.2 (s, 1H), 7.82 (d, J= 8.4 Hz, 1H), 7.44-7.40 (m, 2H), 7.18-7.13 (m, 2H), 6.61 (dJ =
8.8 Hz, 1H), 2.60 (s, 3H); Ry=0.40 in 40% ethyl acetate/hexanes.

Preparation 116
Synthesis of (6-bromo-pyridin-2-yl)-methanol.
Add »-butyl lithium (16.2 mL, 2.5 M in hexanes, 40.5 mmol) dropwise to a
solution of 2,6-dibromopyridine (8.00 g, 33.8 mmol) in tetrahydrofuran (100 mL) at -
78°C. Stir 30 minutes then add dimethylformamide (12.3 g, 169 mmol) via syringe.
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6- (4- Acetyl - 3- hydroxy-2- 123 propyl - phenoxynet hyl )- Ho
Il o NOOW Ms (mz): 344 pyridine-2-carboxylic acid
w@ kwgps7860met hyl ester Exarrpl e 62 Synt hesis of PCT/US2005/041367
3-[5-(4-acetyl - 3-hydr oxy-2 m})yl phenoxynet hyl ) -pyrid’
i n-3-yl sul fanyl]- benzoic ac HOOS OH N 5
Di ssol ve
3-[5-(4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - pyrid
i n-3-_ylsul fanyl]-benzoic acid nmethyl ester (379

Aoy sohkisnyio WarRde Aakisnt Empgiafurg H%FW& it nto@ SS?M*IQPm%A%‘Jm

SRR 45 3 PRy HG, o8 1 0168 K ol rmne

thelcBSISAY IeatRnAlft€ 1Skatr wearhBishtide IpeﬂauﬂéJ damdm@%a rll[\Dh}QEd)cdﬂoric
in 10 di oxane. Add water until white precipitate

agid(gas evelntionl tea@dd gturatqd; sogiunp picarhopgtg salugon pntilghepixture is

n%ﬁ%il% ?Egﬁggtgha %@P@ﬁhas%t‘h%%.}%@&at% %\Jy(_?ggpggdﬁ#ﬁ] glilt?}fe filter

arldNRnCENRER diider BedhcdBpretsure3 HissolvedRe fexidudlifl diethy éthénand add an
2H), 2.58 (s, .3 H. 530 (s, 2H), 6.70 (d, 1H,6 7.52

excess ofiyydrogeg ghlogide Q.IDT in diethyl gther) 11p§cant7thg@r%qshlc phape and add

sa}nﬁ?@d%@ﬁ E%'r%l argogaqi}g_@utlcf]\%{)o’ﬂﬁ?re)gﬁu%g@é t@f‘%w tﬂl/l%?&? c%&;ﬁate (3 x), dry

o¥ed Isbdivinnml fatenfitiemahdi congentatenedeesdecdd mbdsyrelty affoed the title

LSR5 SO SR R e o

NVR (DVBO-d6) 8 0.87 (t oH) 57 ,
3H) | (2 62 3- %6 (4- Acet§/lpreﬁ€paglroéxlfll-825m(m IZ_I)I—D, 3 32(S

SftﬁhesﬁH)fl -[B6- Wwwbyriﬂm@@ﬁmmhﬁ thﬂiﬂvxg-ﬂ\m@pﬁ%(edylﬂethamne-
Y soCpabingip-brbhg pyrigin Yh b3 d 00 2 5 32 Bukh T4
dihydroxy-3-propyl-phenyl)-ethanone (1.033 g, 5.32 mmol) and tri-n-butylphosphine
(1.46 mL, 5.85 mmol, Aldrich Chemical Co.) in tetrahydrofuran (5.3 mL), add 1,1°-
(azodicarbonyl)dipiperidine (1.48 g, 5.85 mmol, Aldrich Chemical Co.). After 12 hours at
ambient temperature, add diethyl ether (white percipitate forms) and filter, collect liquid
and remove solvents under reduced pressure. Purify residue by flash chromatography to
obtain the title compound as a white solid (854 mg, 2.35 mmol): MS (m/z): 286 (M-
Br+1).
The following compound is prepared essentially by the method of Preparation 117.

Prep.

N Chemical name Structure Physical data
0.

1-[4-(2-Chloro-pyridin-4-

118 | ylmethoxy)-2-hydroxy-3- HO o/\C(CI
propyl-phenyl]-ethanone #N

MS (m/z): 318 (M-
1).
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benzoic acid (m 4H), 8.51 (1, 1H), 12.83 (s, 1H)

(acid proton not observed): M5 (mz): 436 (M1).
woe@pasmsl on 124 Synt hesi s of PCT/US2005/041367

1-[ 4-(6-chl oro-pyridin-3-yl mﬂ@oxy) - 2- hydr oxy- 3- pr opyl

- phenyl ] - et hanone. Add e

5-chl oroi net hyl -2-chl oropyridine (4.12 g, 25.4 mmol)

to a solution of of 1- 5

(2, 4-di hydr oxy- 3- propyl - phenyl% et hanone (4.94 g, 25.4

nnDI) in di net hyl f or mani dEXp@Ple#8  After 10 ninutes

SR L LT ML T

1ﬁﬁ%ﬁga§aure for one hour, and then heat to 70 C for 2
hours. Cool, partition betmeen et hyl acetate (300 ni)
and water (300 mL). | Wash twice with water, brine,
dry, and concentrapé~Dissol ve the cruyde SO|Id in 10

di chl or onet hane, a ? Efgiﬂgoﬁlomdy
Triturate and filter tg a foéqjth I conmpound as
an orange powder (2.9 g, 369 MR (CDC13) 6 0.94

(t, 3H), 1.55 (sextet, , 2.58 (s, 3H), 2.67 (t

‘(2:;') , T?'aﬁ)%h{t@n ?gb’h(rgel@ 1%%6(119%&};% (ggl %‘%’ Q@f éﬂl?é}) (Z
dinxabylfeem@rhidd(1Synk ekl sodivin hydrlde (23 mg, 9.38 mmol) at 0 °C stlr 10 min.

A e TR e b T

D%Fq/?’ol Veglg/ 1%%%%617(}080 éélﬁ(% %CIQ}:YL a% }ggtct %glzlehﬁe%? rfg? %(il add diethyl

DOl &tk el rgsuvad ieaq;lr&)l itatd byl fiRit o |(29U ipdeify B H¥lsbsidue b
at 0 C._Add washed sodl%n1hydr|de (300125 , agg gtlr Y

preparativ LGrinjech A 19 makite, gitekdsthe Aglg compound as'a white solid (50 mg, 0.12

o HOSRE SBXR RSP ot g8 215 ANEIE Vi 2 G 280,
5!215>(§ uzm @65 (@qu)t@mz@a It .26 @, 12{) h@g éﬁ‘lHl)hP%Qh THRY.83 (m,
hours and finally stir C overn

150 I&ﬁ?e(nil,riPBt BV (madH), dt2e‘35 (anld{)avé% ﬁS\AbltSh it M6 (m/(ﬁ)cé% M-1).
Tﬁé %’lﬁ%né p&nl%tgﬂ% 5repgl1)é8 ss\%{lihyst%; the %e?lgoda cgfuﬁxample 60.

Ex. Chemical name Structure Physical data

"H NMR (DMSO-d;) &
0.77 (t, 3H), 1.36 (m, 2H),
3-[4-(4-Acetyl-3- 2.44 (m, 2H), 2.57 (s, 3 H),
hydroxy-2-propyl- 5.25 (s, 2H), 6.58 (d, 1H),
61 | phenoxymethyl)- ?{i\/?\o S S\©)OLOH 7.02 (m, 1H), 7.20 (m, 1H),
7.59 (t, 1H), 7.79 (m, 2H),
benzoic acid , 8.04 (m, 2H), 8.44 (d, 1H),
12.83 (s, 1H), 13.24 (brs,
1H); MS (m/z): 438 (M+1).

pyridin-2-ylsulfanyl]-

Preparation 119
Synthesis of 3-(5-hydroxymethyl-pyridin-3-ylsulfanyl)-benzoic acid methyl ester.




sodi um bi carbonate. Acidify the aqueous |ayer with 2N

hydr ochl ori c aci dhydrochloric acid to pH 3. Extract
wawnaok/osmshy| acetate, wash with brine, dry and PCT/US2005/041367

concentrate to afford 10 620 rgg of a crude red solid.

Purify the residue via chroﬁ]a]tégraphy, eluting with

1:1 hexane: ethyl acetate to afford the title

conmpound as a |ight yellow powder (120 ng): 1H NMR

(DMSO-d6) 6 0.84 (s, 3H), 1.44 (sextet, 2H) ., 2. 5571£t

2H) , Dizselge p-romess:hysiraxympashyl-pyrilinign ghloride’ [Kefly, T-R 3 Howard,

SOMMTS X V(I R e Y
safiirated Bhucobs satlturh bscarbdrate, MardcABGte s Wit @jhyirheetatd Sdry

(rel intensity) 436 (100). Preparation 125 Sg/gt hesi s, .
cqabined organic phases over sodium sulfate, condense to afford (5-bromo-pyridin-3-yl)-

_h i - i - - : ..ot
5 mfedo KRRt ki P BRI MKhoE1 BRI pERS ety
metierhg] (832 mgFaldG-nricapto-ber(zdickcid methyl ester (1.50 g, 8.91 mmol). Purify
by%agdo;)?q)%ﬁ, giq%gv%:dg h(?pgy}%e%}{@gé,gggr? g:g qgﬁ_ (?gr%m%%}@?lgfirgthanol then 1:1
di?#ﬁf&ﬁéh&@ﬁn&ﬂé%?ﬁb%o@%} g(?lﬁﬁ%%sd%@#rtg? Sn?tﬁ% tﬂllngl@%;&, to yield the

cesi um car bonat e
tittcoammptony @s atlankebrown odr(88hogs 1.38 memohedS (hdz)7 0T (Wioi).
1.5 hours. Cool .and add, wat er 50.mL).. Triturate, far
10 TheOHPRiEomDe B renshorrE IR S fleto e Erinur o
times, and then wash with hexanes. Dry to afford the
title conpound as an off white/light gray powder

Pref. 2.9 g, 85%: 1H NMR (DVBO-d6) 6 0.91 25](t, SHL, ,
1.|52 (Ghemicplnamesg (s, 3H), Hr@fuwem 2H), |5. 42 Fhysical data
Noowy  6.72 (d, 1H), 7,73 (t, 1H), 7.83 (d| 1H), 7.90

Cd, 3L IH), 8.34 (s, IA), 1Z2.8% (bs, IH).
The %g? f{g?v{oé c%:g?r’%)ound i s prepared essentijally by the
et hootidad-3MlepiEng)d on H95.7] c@ 057860
120pQT/ US2005/ 041367, -123- Prep sOhemid®¢ naddS 6t er@+1).
PHy siPEoIGad eyl | NvR (DVBO- d6) 06 0.87 0 (t, 3H),
1.146 (sextegfey 2H), [L-[2-Hydroxy-4-(2- | NO2 2.54 (t,

2H), 2.58 (s, 3H), 1P6 nitro-benzyloxy)-34 HOQ 5 58

(s, 2H), 6.72 (d, 1H), propyl-phenyl]-ethanone 7.65
(t, 1H), 7.76-7.85 (m 3H), 8.15 (d, 1H), 12.86 (s,

111). Preparation 121

Synthesis of 3-[5-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-pyridin-3-ylsulfanyl]-
15  benzoic acid methyl ester.

Using the procedure essentially of Preparation 117 using 3-(5-hydroxymethyl-
pyridin-3-ylsulfanyl)-benzoic acid methyl ester (370 mg, 1.34 mmol), 1-(2,4-dihydroxy-
3-propyl-phenyl)-ethanone (261 mg, 1.34 mmol) provides the title compound as colorless
oil (379 mg, 0.84 mmol): MS (m/z): 452 (M+1).

20  The following compounds are prepared essentially by the method of Preparation 121.



5 Preparation 127 Synthesis of

1-[ 4- (3-am no- benzyl oxy) - 2- hydr oxy- 3- pr opy!|
whamwens7860Add zinc (21.6 g,
sol ution of 1-[2-hydroxy-4-(

331 Mol ) slowy t

IZ?[OE' tro-

- phenyl ] - et

OP@ETI/US2005/041367

benzyl oxy) - 3- propyl - phenyl | - anone (10.9 g, 6.07
mmol ) in glacial acetic acid (120 10 nL). Stir the
m xture for 3 hours. Dilute with dichl ororret_hane (600

Eilter the reacti

on nn:yfura fhrnlmh cel

\\ash

10

15

Pref.He cel | d several times with_ dichloronethape.,.

No Cdncent h&frlégﬁﬂémﬁonm hed filt rdf%&partition ?lﬁxérsmaldata
T gsi due between ethyl |acetate and saturated sodi um
bi|cR[henAt&yl-Yaghrokhe| organic |ayer with brijne, dry
and concentrate to a1ford the title conpound as a

y €| 3-BipEbphenogy. 75 g, 'H NI\/R (CDC13) g| MSdmvpx 450
5 ext et 2 Tty 2H),
12% d%g%gl)]pﬁ@m( 46 (d 6.1% s
,ylﬁﬂfbﬁ d).enﬂdIBam&[ 16 (t 7.54 (@I 1H), 12.75
(9, . The foll ow ng corrpound i s prepared
ess‘é?ﬂlylaqsw by the nethod of Preparation 127, WO
209670 E—W 1 1041367 -124- Prep. Cnem cal
nalr?;(w ar sical dafa_No. 1H NWR (CDC13) 8
0. %&oﬁil-plﬁhbxyxﬂetl@ﬂl) [ 4-QC25AN no- o Psext et | M3Hn/z): 344

1232.157 (s, _benzyloxy)-2- IH I,N\ OBk (t, 128
hydvidies? ﬁ?féﬁ’ﬂhc%%d -, b 5.40 (s, , 6.61 @U-
ph anone 1H) 6.73 (d, 1H), 6.75 (t, 1H),

%@g&#%&éﬁ (m 60 (d, 1H), 12.74 (s.|1H).
Preparatl on 129 Synt hesi s of
3-[3-(4-acetyl - 3-hydroxy- 2- propyl - phenoxynet hyl ) - pheny
| am no] - benzoic acid rretgx ef 5 Conbi ne
1 [ 4-(3-am no- benzyl oxy) Bt o‘% 3- propyl phenyl ] - et

sy ot ot G 3%4- By %ntgd@“;{zgg)pw ?[181{'3( RRAR AL fyufifid 9-ylsulfany1]-

benzoic acid.

HO

O
N/

Dissolve 3-[5-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-pyridin-3-

ylsulfanyl]-benzoic acid methyl ester (379 mg, 0.84 mmol) in methanol (2 mL) and water
(0.5 mL). Add 2N aqueous lithium hydroxide solution (0.42 mL, 0.84 mmol). After 12

hours, concentrate under reduced pressure and dissolve residue in 4N hydrochloric acid in

dioxane. Add water until white precipitate forms, and collect by filtration. Triturate in

ethyl acetate, then methanol. Collect the title compound by filtration as a white solid (317
mg, 0.73 mmol): "H NMR (DMSO-ds) & 0.76 (t, 3H), 1.37 (m, 2H), 2.47 (m, 2H), 2.58 (s,
3 H), 5.30 (s, 2H), 6.70 (d, 1H), 7.52 (t, 1H), 7.63 (m, 1H), 7.77 (m, 1H), 7.80 (m, 1H),

7.86 (m, 1H), 7.90 (4, 1H), 8.60 (m, 2H), 12.83 (s, 1H), 13.21 (br s, 1H); MS (m/z): 438
(M+1).
The following compound is prepared essentially by the method of Example 62.



carbonate (693 ng, 2.13 Mol ) in toluene (25 nL) and
stir. Purge reaction vessel with argon. Add Bl NAP

WO e@6AZ7820 - Bi s( di phenyl - phosphi no) -1, 1' - bi naphp¢iyU$2005/041367

(142 ng, 0.228 mmol), and pal,) adium acetate (34 ny,
0.152 nmol ). Purge reaction vessel with argon. 10 Heat
to 100 C. After 18 hours, cool to anbient tenperature.

Add 10% aqueous citric acid, and extract with ethyl
acetate  Combine the or i i

Ex. #U f at e Chemii¢al aimand cohcent r SBICHEE dr yness. PuPhY%Cal data

the—resutting restrdue by ftash—chromatogr
with ethyl acetate: hexahes to yield the t|tI%Nm de) &
as| a white solid (280 ng, 43%: 1H NWR (E»I\@S@;@)Hgmg(m

0.181 (t, 3 1.46 (sextet, 2H), 2.57 (m
(s ( 1?5 23 (s( 2H) , 6.7?(d, 1H),( 6.9591)(@57J(H)3H)262

7.1 \H), 7.28-7.41 ,
(noélﬁé-f"‘A‘i}%ﬁﬁé(%mi‘&ﬁra W (bs, 1H). 0 ol (.H% ZH)zu‘Ll?é (s, 2H),
Pr Qﬁ@pﬁtplﬁﬁoﬂﬁﬂetﬁymi hes| soofN5-[3 - (4- acet V.62 (d, 1H),738 (m,

63 hy roxy 2- propyl - phenoky nic
s ot by "o e obon Basph ™ Ml 8% i, 7.0

PCT, 041367 -125| Conbi ne
1- [I%H?‘%lg%?n{dno benzyl oxy) - 2- hydr oxy- 3- pr opy| (nﬁih‘@r?y?]slé ’ lH)’

hagnone (500 ng, 1.67 npol), 5-brono-nicot| 11.83 @¢iH), (acid

met hyl ester (328 ng, 1,52 mmol) and cesium carbonate

(693 g, 2.13 nmol) in toluene (25 nL) and Refonnopgpsgeved): MS
refacti on vessel with Argon. Add Bl NAP . .

[rlac- 2, 2' - Bi s(di phenyl - phosphino)-1,1'-hbi na%’?{tz)néﬁ? (M-1).

10

15

(142 ng, 0.228 5 mmol ), and pal | adi um acetate (34 ngy,
0.152 mml ). Purge reaction vessel with argon. Heat
to 100 C. After 18 hours, cool tq_anbient tenperature.
Add 10% aqueous citric P&EP%F““&H& éxtract wi th ethyl

t t th I th.s

S & - eloamg S iatne e B gPsl i pugtipd Pemanone.
F’u ri Ad 5he dremiefye 2 drbgatiisd (4 m@goys ARfNol) &) M§dgbn of of 1-
Wi th ethyl acetate: hexanes to %%g a yellow solid

(2 8ydpxySBpHopy HIMRD 18hanDvSE- by, 25 Hmeol) in dimeghylformanide

(4%5%%’&. e%fty%l'_(y 131ri2uﬁ5§')7ad§i$o@§ % Al at(e;S 82 Ez'() 38 2 ﬂ%of) ?}n% ﬁesmm

cdrbSnat 28 g 23A ﬁﬁnol)]- Ftir aBrdofn {eﬁii)erahltﬂ): JfoBorehout, dd tHdr)heat to 70
12. 84 1H) npl e 65 nt hesi s of

°@fqr31(muac@oqli p%’uhyl@lbciwem ylopeplatp6n oxiyreadatsr- A mE).
V}aaﬁnMC With W er brlne5 0%9 and cgr%zelr_lltrate Dissolve the crude solid in
dichloromethane, and add hexane (70 mL) slowly. Triturate and filter to afford the title
compound as an orange powder (2.95 g, 36%): 'H NMR (CDCls) & 0.94 (t, 3H), 1.55
(sextet, 2H), 2.58 (s, 3H), 2.67 (t, 2H), 5.14 (s, 2H), 6.47 (d, 1H), 7.38 (d, 1H), 7.60 (d,
1H), 7.73 (d, 1H), 8.47 (s, 1H), 12.75 (s, 1H).

Example 64
Synthesis of 3-[5-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-pyridin-2-ylsulfanyl]-

benzoic acid.
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OY HO O NH Add 1M aqueous |ithium hydroxide (3.23 niL,
3.23 mol) to a solution of 3-[3-

W@ 2008081890 - 3- hydr oxy- 2- pr opyl - phenoxynet hyl ) - phenyszns/m1367

0] - benzoi c aci d net hyl ester12 280 ng, 0.646 nmol) in
i sopropanol (25 nlL) and stir: at to 80 C. After 1
hour, pour 20 reaction into 1N aqueous hydrochloric
acid (50 nL) and extract with ethyl acetate. Conbi ne
organic layers, dry with sodiumsulfate, filter and
concentrate to dryngss. Purify the resulting residue
by trituration (ethe anes) to yield the title

compound as a yell % bd\ﬁg 749 : 1H NMWR

(DMBO-d6) S 0.81 (t, , 1. 46, s@,{g}@ﬁ, 2H), 2.58
, 6.71 ¥d,8] J6.94 (d, 1H),
1H), 7.29 (m &4, 25 7.40 (d,

(m B5H), 5.23 (s, 2
12 7P¥sf§ﬁ/§ 2’) Tgl%lip)t? '%erééﬁ gigig (%éf)n%_? 14 f‘rwégl C(lmllﬁ)ermally available)

702(d 1H), 719(s

indigaitiytrmaghde((2€ ml)mk 01n€i tAQd Wds8ed ddiim h‘j)‘ﬂhde (300 mg), and stir
2006/ 057860 PCT/ USZOOS/ 041367 -126 Exarrpl e

therixpEs for l@fm@@tﬂsuﬁ:‘ -[4-(6-chloro-pyridin-3 —ylmethoxy) -2-hydroxy-3-

P R A ope P@‘@é%?{%ﬁmﬁﬁﬁ%%f R 2 o lre for2

hamsﬁ;hens stiridt Bb a@wfdslyajh@xk ehied {iRalBSstiniat 120 €Bovamight. tDildte in ethyl
sol ut

ageiate, ;Wasg “HW%}RW% rGAct PR org Y ey Vil peRiAdadneeUs

=Nl t
b U e R IR e LR e e i choclori
asitlite pHBe dixttaot wBb ethyl ddetae, viashowith brpey dryremdax)hoantliamto afford

t 50 th t t - but fh
o T ROt e the A o Py b b, gh it 111
héﬂafn@ et et ] A2 A0 RO iy DR Bt YU Fon b 120 mg):

h sddiumsul fate, filter ‘and concéntrate
N(MBH@EMSO -dp)i &84 (s 3Hl),el f4 csaktet, 241)r 255 GuaH), 2.5 @yBH), 5.24 (s,

AL, g, T8 nuds i @l Mt R 802 o

| e
14,1665 ?hlm r8“.419@ 16, 1584 (§,her), {2Sds! PH Q?g%@ngiﬁ%%%oge) m/z

yiel d e title product as a white solid
(ItHnNMRty)(%t(h@O)ol) 6 0.88 (t, 3H), 1.54 (sextuplet,
2H), 2.56 (s, 3H), 267 (t, 2H), 364(s 1H), 15 5.19

(s, 2H), 6.66 (d I .11 (dd, 1H),
7.25 (s, 1H), 7.31 (t, fyﬂoepa”i“(‘ s 1#50
Synthesis of 1-[2-hydroxy-4-(3 -nitro-benzyloxy)-3-propyl-phenyl]-ethanone.
Add 3-bromomethyl nitrobenzene (10.00 g, 46.3 mmol) to a solution of 1-(2,4-

dihydroxy-3-propyl-phenyl)-ethanone (8.99 g, 46.3 mmol) in dimethylformamide (60
mL). After 10 minutes add potassium carbonate (9.60 g, 69.4 mmol) and cesium
carbonate (15.08 g, 46.3 mmol). Stir at room temperature for one hour, then heat to 70°C
for 1.5 hours. Cool and add water (250 mL). Triturate for 15 minutes. Filter. Wash the
solid with water several times, and then wash with hexanes. Dry to afford the title
compound as an off white/light gray powder (12.9 g, 85%): 'HNMR (DMSO-ds) 6 0.91
(t, 3H), 1.52 (m, 2H), 2.58 (s, 3H), 2.63 (m, 2H), 5.42 (s, 2H), 6.72 (d, 1H), 7.73 (t, 1H),
7.83 (d, 1H), 7.90 (d, 1H), 8.21 (d, 1H), 8.34 (s, 1H), 12.88 (bs, 1H).

The following compound is prepared essentially by the method of Preparation 125.



10

15

1H), 8.05 (m 1H), 8.28 (d, 1H), 8.52 (d, 1H); Ms (esi

negative) mz (rel intensity) 419 (100). Exanple 67
wEwbloesses of 2-[ 3- (4-acetyl -3 PCT/US2005/041367

-hydroxy-2-propy|-phenoxynethé) phenyl ami no]

-nicotinic 20 acid. OO OH " HO ONN Heat a

m xture of 2-chloro-nicotinic acid (132 ngy, 0.835

nmol ) and 1-[4-(3-

am no- benzyl oxy) - 2- hydr oxy- 3- propyl - phenyl ] - et hanone

(250 ng, 0.835 Mol ) to 130 T. After 18 hours, coo

to anbient tenperature and purify via flash

chromat ography 25 (ethyl acetate: hexanes) to give a

resi due which was further purified by reverse phase WO

2006/ 057860 PCT/ US2005/ 041367 -127 chr omat ogr aphy

(nethanol acetic acid:mater) to yield the title

Preﬂgr pduct as a yel fow sofid (64 ng, U‘Vg, THANVR

O dfdmiealndd®® (t. | 3H), &ubdufesextet|, 2H), ng§3a1 (i§ta
2.63 (t, 2H), b.27 (s, 2H), 6.73 (d, 1H),
| H LH) 7. 34 (+ | W _7.67 (d 1|—|\

LU 1H), 8.26 (dd, |1HNMR deMSQuds) § 0.87

d
8
10.66 (b 12. 85 1H), 5 ,
(e3| neggt?ve)F%1 (ngl fﬁten;?ty) ﬁfgﬁﬁlg§§(xm£§ 2H),
' 2.54 (4, 2H) 2.58 (s, 3H),

[ 3- ( acetyl 3 hyd I-?gox net hﬁhé%h(%n}l/H)

HRHB] en@@%’?ﬂ ot i ni
1- -
robst 00 fanexd Ay S ey e AREIYIcls €5 (m,

acji d rret hyl ester (287 my, 1. 67 ol ) (BH), 84Si(@NH), 12.86 (s,
carbonate (762 ng, 2,34 mmol) in toluene (25 nlL) and
stlir. Purge reaction|vessel wth argoﬂ}DAdd

—~
J

Z2-(bi cyctohexytphospnino) biphenyt— (234 1g, 0. 668
mmol ), and tris(di benzylideneacetone)di palladium (153
ng, 0.167 mmol). Purge reaction vessel with argon.
Heat to 110 T. After 18Preparationd@7 to anbi ent
tenperature. Add diethyl ether 15 (25 nL) and filter.
Sxmh@mfrlai%(%alnmpdleezsdﬂxbér2—h]ecufgmed -mﬁmésahpeyliﬁthanone

cht o B SBHG Eer e mRl TR bR R B it Gonivo-
betizglodly }-B@ropyl-phenyl]-ethanone (10. 9 g, 6.07 mmol) in glac1a1 acetlc acid (120
mlL). Stir the mixture for 3 hours. Dilute with dichloromethane (600 mL). Filter the
reaction mixture through ;:elite. Wash the celite pad several times with dichloromethane.
Concentrate the combined filtrates. Partition the residue between ethyl acetate and
saturated sodium bicarbonate. Wash the organic layer with brine, dry and concentrate to
afford the title compound as a yellow solid (9.75 g, 98%): "H NMR (CDCl3) 6 0.96 (t,
3H), 1.58 (sextet, 2H), 2.54 (s, 3H), 2.71 (t, 2H), 5.07 (s, 2H), 6.46 (d, 1H), 6.62 (d, 1H),
6.71 (s, 1H), 6.78 (d, 1H), 7.16 (t, 1H), 7.54 (d, 1H), 12.75 (s, 1H).
The following compound is prepared essentially by the method of Preparation 127.
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title conpound as a yellow solid (282 ng, 39%: 1H NMWR

(DVMSO-d6) 8 0.86 (t, 3H), 1.52 (sextet, 2H), 2.57 (s,
wW@Ros/027868 (t, 2H), 3.88 (s, 3H) 5 25 (bs, 2H)CT/6S2085/041367

(d, 1H), 6.99 (d, 1H), 7. 145 7.31 (t, 1H),

7.39 (s, 1H), 7.58 (d, 1H), 17430 "1H), 7.91 (s,

1H), 20 8.29 (d, | H), 9.43 (s, 1|—|) 12.85 (s, | H).

Exanpl e 68 Synt hesi s of

2-[3-(4-acetyl - 3- hydroxy-2- propyl - phenoxynet hyl ) - pheny
Prep.ajmi nol - isonicotinfc acid. OH HOON I |N~-
NoAdd 1 BWiAS DAL t hj um hydr SEMERIY 2. 14 ni, %J;lYﬁﬁ%Id)ata

to a solution of 2-[3-

(4-acetyl - 3-hydr oxy}F 2- propyl - phenoxynet hyl )lmd@@@ 5
o]isonicotinic acid nethyl ester (282 ng, 0.649
mpl ) in tetrahydrofuran (20 nl):water (20 082 (taH), 1.51
stfir. Heat to 80 G After 1 hour, pour re cti i.n
1N g%g%ﬁ%drochl oric agid (50 nl) and flif ‘ixé‘:i?=%’5%7(s=
200 CT/ US2005/ 041367 -128 the regqgj),tjz.@g(t, 2H),
pr lesinpytoay)e2+ o yield the t| compBnd ag el I ow
12850I|d (59 nmy, 22%:| 1H KR ¥DNBOydS) S 0. 6610((1832@),—%,61 (d,
1. Sy dregxi-Bopy; .57 (s, 3H), 283 (t, 2@, ? 5 1
(s %;l%l]eit%{gge(d 1H), 6.99 (d. 1H), 7.14 %lf ),
7. 7.37 (s, 1H), 7.56 (d, 1H), E’/%O(t(ld{) 7.15-
1H, 7.91 (s, 1H), 8.28 (d, 1H), 9.37 (s,

(s, 1H), 13.44 (bs,| 1H; Ms (esi 5 negati»@)'_glnﬁﬁzzﬁ)ﬂw(d

intensity) 419 (100). Exanple 69 Synthesi s
4- acet yl - 1?;f), £5.74 (?'S, 1H).

~

- hydr oxy- 2- pr opyl - phenoxynet hyl ) - phenyl am no]
-nicotinic acid. 0 O HHOOI NI N OH 10 Heat a
m xture of 6-chl oro- pyr ifdeparationdBoxyl i ¢ acid (263

sifrerty S sBE e Prop Bl e smdgatgelchenzote
adidfrfs] €560 ny, 1. 67 mml) to 130 T. Af ter 18 hour S,

cool to anbl ent tenperature. Purify the resultin

r esi Go@ab W -[4-(3-amino-benzyloxy)-2-hydroxy-3 -propyl-phenyl] ethanone (500
mg, 1.67 mmol), 3-bromo-benzoic acid methyl ester (326 mg, 1.52 mmol) and cesium
carbonate (693 mg, 2.13 mmol) in toluene (25 mL) and stir. Purge reaction vessel with
argon. Add BINAP [rac-2,2’-Bis(diphenyl-phosphino)-1,1’-binaphthyl] (142 mg, 0.228
mmol), and palladium acetate (34 mg, 0.152 mmol). Purge reaction vessel with argon.
Heat to 100 °C. After 18 hours, cool to ambient temperature. Add 10% aqueous citric
acid, and extract with ethyl acetate. Combine the organic layers, dry with sodium sulfate,
filter and concentrate to dryness. Purify the resulting residue by flash chromatography
eluting with ethyl acetate:hexanes to yield the title compound as a white solid (280 mg,
43%): 'HNMR (DMSO-ds) & 0.81 (t, 3H), 1.46 (sextet, 2H), 2.57 (m, 5H), 3.82 (s, 3H),
5.23 (s, 2H), 6.71 (d, 1H), 6.95 (d, 1H), 7.01 (d, 1H), 7.19 (m, 1H), 7.28-7.41 (m, 4H),
7.65 (m, 1H), 7.81 (d, 1H), 8.49 (bs, 1H), 12.84 (s, 1H).

Preparation 130

Synthesis of 5-[3-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenylamino]-nicotinic

acid methyl ester.
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reverse phase chromatography (nethanol:acetic
acid:water) to yield the title product as a yellow

W@ 0657866 ng, 11%9: 1H NVR (DMSO-d6) 6 0. 84 (PCT/BE)0p5/041367

1.48 (sextet, 2H), 2. 57 15 (f 3H) 2 60 (t, 2H), 5.22
(s, 2H), 6.73 (d, | H), 6.9914%, . 7.03 (d, 1 H),
7.31 (t, 1H), 7.43 (d | H), 770(t 1H), 7.77 (s, |

H, 7.79 (d, 1H), 7.89 (d, 1H), 934(3 | H, 12.84

(s, 1H), 12.89 (bs, 1H); M (esi ative) mz (re

i nt eRembine 14['69(36mp-bepzsép>ssr)ﬂ~hzdﬂrome -ropitl b ]-ethanone (500

mlgaLﬁ%% Sﬁmglg,g’)t ‘%rgﬁ%oo o mlx émg 62 %@fiyelstep &%@ WY, q%fl%n}ol)oan%néésmm
cakbdrfhtd @9@ m,cp Q- 1k3aﬁﬁml)qnyalu&remsl IhﬂX))ana sfif. OPyte paetivi Tessél with

hanone ( mol ), ono-benzonitrile (912
B frmc 2 A amtebrahoeD FBRD ] ghmpishy i i, 0.225

o SR T 4 S A8
H[ezlit&@ 1ao - Amf tg hblﬁeydoophmiﬂbiemaém@eraﬁuéz SAM hegaghydds citric
, and pall adium acetate_ (112

a%d»@@ﬂ emtwthpqﬁhﬁé@cetﬁ@a&qnaﬂn%@%mw laperg, Gy v fum sulfate,
a8 SR IS e, S000 50 ML LRI R ooty

elaﬁmg azith etl@!b admta?teht:}kmemcgﬁaidca jedalysezr@hd (250/mygi 38%}3&61 NMR
filter and concentrate to Oa%mess Pur i

IMSGr 4 0 BLEs AHD 145 CPrigb BEGI ST na g GlAD: ﬁés (5, 2H),

o S0 U8 PO EhRS BB RS i Aty 3G, 1. 8.0

(bﬂiﬂ%ﬁ&@@ﬂgm$b 8 0.92 (t, 3H), 1.56 (sextet, 2H), 2.56

(s, 2.69 (t, 2H), 5.15 (s, 2H), 5.86 (bs, 1H)

6. 49 (d 1H) 7.06 (m 2HExampksf57 21 (m 3H),

7 P £ " . _ .

%}t@%ésr%fﬁ 1335%5% 3- 5%1)7 ﬁ%’s? gr%%f‘l-l})herilo%ylzl%ﬂﬁy‘f) pli’e'ﬁgflammo] benzoic
add.[ 3- (4- acetyl 3- hydr oxy- 2- propyl - phenoxynet hyl ) - pheny

| am no] - benzonitrile. Conbine

1-[4-(3-am no- benzyl ogxy) - 2- hydr o fbﬂopyl-phenyl]-et
hanone (1.00g, 3.34 , 4-br -benzonitrile (553

ng, 3.03 nmol), cesiu bopat.e .39 g, 4.25 nmmol),

and 18-crown-6 (80 My .3@%@3” in toluene (25 nl)

and stir. Purge reacti 10 vesSel with argon. Add

Bl NAP

(23 M g BAGR biERAE L DSt s Bt ao ecblubign of 3-13-
(40ac% mggraha? f%f%lﬁﬁéﬁﬂyﬁi&ﬂﬂ@sﬁﬁh ylaWihd]-BnSS8 acidadéthyl ester

ours, cool to anbient tenperature.
(2,&6@1&@0)646aqmebu@18@pmpanola(a5 thL)and st Heat to 89 f¢ Aty | hour, pour

reactlon 1n‘% 11@3&1?6'09? hycﬂgclﬁ a018 (% ¢ %i‘) 3nd ext¥ac¥mw1ttr11 ethyl acetate.

Combine organic layers, dry with sodium sulfate, filter and concentrate to dryness. Purify

the resulting residue by trituration (ether:hexanes) to yield the title compound as a yellow
solid (200 mg, 74%): "H NMR (DMSO-ds) & 0.81 (t, 3H), 1.46 (sextuplet, 2H), 2.58 (m,
5H), 5.23 (s, 2H), 6.71 (d, 1H), 6.94 (d, 1H), 7.02 (d, 1H), 7.19 (s, 1H), 7.29 (m, 3H),
7.40 (d, 1H), 7.65 (s, 1H), 7.81 (d, 1H), 8.44 (s, 1H), 12.73-12.92 (bs, 1H), 12.84 (s, 1H);
MS (esi negative) m/z (rel intensity) 418 (100).
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sodium sul fate, filter and concentrate to dryness.
Purify the resulting residue by flash 15

w@ booesasegr aphy el uting with 30% et hyl acet at ePdIEKNS2065041367

to yield the title conpound gésa yeIIowsolld(76O
ng, 63%:'H NVR (CDC13) 8 0.7 1.58 (sextet,
2H), 2.56 (s, 3H), 2.69 (t, 2|—|) 5 15 (s, 2H), 6.07
(bs, 1H), 6.47 (d, 1H), 6.98 (d, 2H), 7.13 (t 2H) ,
7.23 (m 1H), 7.38 (t, 1H), 7.49 (d, 2H), 7.58 (d,
12.75 (s, 1H). ExanpEsampledh Synt hesi s of

1H),
1-(2-
Syratflﬁs.lsn%fdsoﬁﬁéhi-ﬁ-sf%etyl‘-‘%-ﬁﬁdl{o%y ZohshE R e R finol-
nicbiinde. N Using the general procedure for formation of
tetrazol e (Et3NHCL nethod) of Exanple 1 using
3-[3-(4-acetyl - 3- hydr oxy- 2- propyl - encNaymst hyl ) - pheny
| am no] - 25 benzonitrile (1.36g3-39 Mol ), sodium
azi de (662 ng, 10. ), and 'et hyl am ne
hydr ochl ori de (1. 0.2 mol). to yield the title
product as a yel | oWOSOF1 dO( 219 : 'H NWR
(DVMSO-d6) 8 0.791 (t, H) 1 (sextuplet, 2H), 2.57
(m 5H), 5.24 (s, 2H), 72(d 1H), 698(d 1H),
708(,1H) 724n]1 7.32 (t 4 (m
2H) , Adg 1¥baquepupkifhiung hggrogide (3.8 mly,2. &?ﬁlﬁp@l) tm)solqt@n of 5-[3-

RSB B0y BB iy

(259 h) @37 miol) in isopropanol (10 mL):tetrahydrofuran (5 mL) and stlr Heat to
zéﬂZ hydr oxy- 3- propyl - 4-{3-[ 4- %ZH-tetrazoI
89 A@Fr 1 bavz prugsegactiop pdayraterdph adormad \@Shmih@l?ﬂl@ iR buty]

e OO, iy N AR AENGIGH: 205G Gl
Cémﬂ)ﬁ}e(oégmelaybrsﬁdrbwdﬂmoﬁﬂﬁn pultyiy, filfeln ammmnmb 10 diyaess.

Dlssolve tlle resulting residue in ethyl acetate (10 mL), and add a solution of sodium ethyl

hexanoate (83 mg, 0.499 mmol) in ethyl acetate (5 mL). After 30 minutes, filter the
resulting precipitate to yield the title product as a white solid (77 mg, 30%): '"HNMR
(Methanol) 6 0.88 (t, 3H), 1.54 (sextuplet, 2H), 2.56 (s, 3H), 2.67 (t, 2H), 3.64 (s, 1H),
5.19 (s, 2H), 6.66 (d, 1H), 7.02 (d, 1H), 7.11 (dd, 1H), 7.25“(s, 1H), 7.31 (t, 1H), 7.74 (d,
1H), 8.05 (m, 1H), 8.28 (d, 1H), 8.52 (d, 1H); MS (esi negative) m/z (rel intensity) 419
(100).

Example 67
Synthesis of 2-[3-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenylamino]-nicotinic

)
O OH
H
HO OUN\%
Ns

Heat a mixture of 2-chloro-nicotinic acid (132 mg, 0.835 mmol) and 1-[4-(3-

acid.

amino-benzyloxy)-2-hydroxy-3-propyl-phenyl]-ethanone (250 mg, 0.835 mmol) to 130
°C. After 18 hours, cool to ambient temperature and purify via flash chromatography

(ethyl acetate:hexanes) to give a residue which was further purified by reverse phase
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benzonitrile (380 ng, 0.949 nmol ), sodium azide (308
nmyg, 4.74 mmol ), and triethylam ne hydrochl oride (653

woreno6457840 mmol ) to yield the title product as BCTHIE1085/041367

solid (120 ng, 29%: 1H NMR iDI\/BOd6) S 0.785 (t, 3H),
1. 44 (sextuplet, 2H), 2.52 (427710 3H), 2.55 (t, 2H),
5.20 (s, 2H), 6.68 (d, 1H), 6.97 (d, 1H), 7.04 (d,
1H) 715(d 2H), 7.24 (s 1H), 7.29 (t, 1H), 7.76

| H), 7.82 (d, 2H), 8.69 (s, | H), 12.80 (s, | H);
hvgm@@graphﬁ €asthiavelyacetio agid svaterhtoeyigldiths tileprodueiay a yellow solid

AR R N OB S 3D Lt Grtes: FPuP ST D263 &

1 ot g, e . I e 1

7;82 (@ ldiDoV)SSéhdH)J.Mélﬁd(k 1bﬁo8r66réd H),b]éhéﬁeﬁ’v@ 1), 48989 (s, 1H),

liﬁéfsmi’ﬁ DR BA08) D CeRELT 4 P L % e

h, cool to roomtenper atMPaﬂﬁﬂm ®dd 10% hydrochl oric
acid (300nL). Filter to collect and triturate )
Smb@ﬁl& efrd-[35tA-nastylrd -hydrox 2 peeptrehameymetu)-phenylpmino]-

is§ érjl% yggd;)m aﬂ%ﬁ%phy eluting with 40% 20

€Xanes to obtain

1- [ 4€6shbhiean P imotenzylboxy)- h?dl@ﬁ}-@tlﬁngyltplﬁﬁﬂ}%thanone (500
phen |]-ethanone (3.00 g, 8.12 mmol) as a white solid
ﬁﬂl}lo D, ?eelﬂgrocxsmllyotmlpa@é aredeyl gafen @87 st IHelsmmoprang cesium

ca('&)o:ﬁ?tégggﬁ % Ilb > oﬁﬁ%po&qlggfg/ U@J@ O)%dpsi 8 p?&%g geaﬁuon V(i:s)sel with

argonl Add dF(fﬂiﬁitho{hé@ﬂpMEpHﬁﬁﬂnM?MZaé eﬁglto 6(680:11@01%5&121
tr@gg{)en(zlﬁlgdeg)ggqeﬁ?qrggﬂltaﬁga oAl d%lg, Ql 2@97 @;ggﬁc ); sPu%rge regcl:'lt{o% vessel with

axggﬁfr}ln@@ C‘[E 9 gBE Agedi %B@él %ﬁ)? Ec?émhleﬁ%l Yraffes) gﬂﬁ &R‘thl ether

romat ography to obtain t e Co
(253nDpargl, fil1. @onmm:hta)e Blrate wddict edecdd ptesshs 10 ndty@ess 541§ the

reéjﬂh{giﬁg}/gécféﬁ)wfg%ng F%%’é#) 20 l?t/lrggél\%rlgd? gthyl ac%;t[ate :hexanes to yield the

tit?e: %o%n}]gdlﬁ’iﬁ%s ﬁﬁ@ﬂy soga 528@ IH%yl %0 ol NIARRIDARS O- )3 086 (1 310,

rono-p no propenone
1.52 (&xten @), 2. sar(aesm,sz@ mzHJ,B 8 (rdH),,5. 250k 2 H)e 6 1axXd,d4T), 6.99

it 1 B B3l Qe B B o3 @D, &5 o B S, 100,

8.borRaLAl yus (@ PYEs5 [N, 1% hydrochloric acid (50
m_;@ gl—gf?lect( \I\?I-PFE so i'cli %y filtration to obtain
4- (3- brono- phenyl) - pyri nEdamplk 68 (2.60 g, 10.4

S}rfT]Hl)es)ls ofj\és [3( {H age’cyl 2.’:51':1[yd%o>£ng p)ropy'i_) r%)rx%e l)-pahenylammo]—

isonicotinic acid.
0]
H
HO 0 N |N\
-
O” OH

Add 1M aqueous lithium hydroxide (2.14 mL, 2.14 mmol) to a solution of 2-[3-

(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenylamino]-isonicotinic acid methyl
ester (282 mg, 0.649 mmol) in tetrahydrofuran (20 mL):water (20 mL) and stir. Heat to
80 °C. After 1 hour, pour reaction into 1N aqueous hydrochloric acid (50 mL) and filter
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Synt hesi s of
4-13-(5,5-di nethyl -[1, 3, 2] di oxabori nan-2-yl)-phenyl]-p

W@ eooiostisee 2- ol . 10 Conbi ne PCT/US2005/041367

4- ( 3- brono- phenyl ) - pyri m di n- % ol (1.50 g, 5.97 mmol),
bi s( neopent yl glycolato)dlbé n (1.62 g, 7.17 mol),
Pd(dppf)Cl2 (505 ng, 0.597 nmmol) and potasium acetate
(1 76 g, 17.9 nnDI) in a purged (N2) flask, add dry

(50 m) d t 80 C bath
TR eCPitaR o gteld e e Tompayely weilws%@ mE@2%): 'H

NI 85 2, 095 U DoFRr B0 6 900 7S 2

HQK@FHD,699(d]}D 713(d]}D 7.30 (t, 1H), 737(51}? 756(d HH 7.80 (d,
5 2] di oxabor 1 nan X ).- pheny g p
1W>|7n91d( 1Bl 8%8 @abﬂ &937 (G THD. B Garks.dDi 8 A, RERMS (csi

i+ paration 138 Synthesis of
%g?§%%roé%§h% 9% &h)pBQFdln 2-yl am ne. Conbi ne
1-(3- bronD-phenyI) 3 di meERympilé 6%- pr openone (3 00 g,
11.8 I 0 and ni diniumchloride (1.12 11.8
Sm%?%sm%ﬁ-(ﬂ?ﬁ%fﬂézgﬂgow 2raropyl-phsngxyatstig)- Bhf:nyhmmo]-mcoumc
a8fhanol ), absolute EtOH (24 nL) and heat to reflux
overnight. Cool to room tenperature and pour into 1 %

hydrochloric acid (200 nL). Extract with ethyl
acetate, dry over msulfat andpcondense to

Mford4m(&brmm-§1 i HNZ Iamrm (930
ng, 3.72 nmmol) as ite?é@/ H: 250.2 (M.
25 Preparation 139 Syt hesis 4- (5 S5-dimetlryl-[

1, 3, 2] di oxabori nan- 2 ) - phenyl ] - pyrl m d| n-2-yl am ne.

oh R A TRRY Bl o AR oG Bl e 167 mamon an
144@@&%@5}1&@) )z-lﬁrﬂfdxrytﬁpfbp?r yﬂ@m]rb@he&xan@?s(m m% 1087 mmol) to
The title conpound i sol at ed

M Afier B mmogldpuamblmte(rmezz}turez Pawrify mr%&@nﬂgemdmby
%y&? ﬁﬁé@z %EIQ)PE %—éraﬁg}p&%’tﬂft&?‘ggﬂlc agf%%)vf ESQ 1aeid 4 tl%‘le product as a
y ot eflidany eg)1 PYs) 2 RIVR OBVISE-HY)15) 0. m(ztzm) tir4g @extésdgﬂ) 2.57

p-t ol uene sulghonlc acid (2.11 m nol

(oFh G EHLGDE 2&@@@%@@3 L BehoB D! BOSEAATTGT 31 (& 1H),

TSRS @05 1L S B 6 BB

1H), 10189 bs, AD MSB(aﬁﬂne@ﬁltNd)Wz Galt idtentigd 499¢100)
bi carbonate, renopve organics, dry with sodlun1sulfate
filter and concentr at e Rrepayiatiend33ar k brown oil .

S o P ROl B LR Sellffool-

bquemﬂﬂehe title product as a clear oil (16.20 g

10 13) 6 1.53- 6
/9 Cgmgl@e ’Y:.DM ~( szmln)g -benzyloxy)-2- hydrgxy-S-pt?)pyl-phenyl]( rT11_hanone (1.65g,
5.51 mmol), 3-bromo-benzonitrile (912 mg, 5.01 mmol), cesium carbonate (2.29 g, 7.01

mmol), and 18-crown-6 (132 mg, 0.501 mmol) in toluene (25 mL) and stir. Purge
reaction vessel with argon. Add BINAP [rac-2,2’-bis(diphenyl-phosphino)-1,1’-
binaphthyl] (468 mg, 0.752 mmol), and palladium acetate (112 mg, 0.501 mmol). Purge
reaction vessel with argon. Heat to 100 °C for 18 hours and cool to ambient temperature.
Add 10% aqueous citric acid, and extract with ethyl acetate. Combine the organic layers,
dry with sodium sulfate, filter and concentrate to dryness. Purify the resulting residue by
flash chromatography eluting with 30% ethyl acetate:hexanes to yield a yellow oil (1.36g,
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10 (d, 1H), 4.72 (t, 1H, 4.81 (d, 1H, 7.45 (t, 1H),
7.58 (m 2H), 7.69 (s, 1H) Preparation 141 Synthesis
wW@B0080FBe( t et r ahydr o- pyr an- 2- yl oxynet hyl ) - phenptT/udido$/041367

1, 2, 4] oxadi azol - 5- one. Admgoo aqueous
hydr oxyl am ne(9.73 g, 147 miof)" dropwi se to a
refluxing solution of
3- (tetrahydro-pyran-2-yl oxynet hyl)-benzonitril e(8.00

36.8 mml) in 15 isopropanol (0.1M. After 2 hours,

68401 T OMVIBAEDGisye b2k GERNHS6 GrrsshiZED: 56 GaGED, 2.69 (¢, 2H), 5.15

5 ebaees M b B0t ® GEaH L G S iuditreT (. 3m,
7.(59.(3961}9), 12,.45%’@9]) and heat to 110 T. After 30
m nutes, cool 'to” roomtenperature and pour into

wat er. Extract with et hylrepastiomel33Conbi ne t he organic

| ayer.s ith iumsyl fate, . filter .a .
seines S Bt PR A kb oyl itfohonytagpinol-
bénAohRriRr oduct as a white solid (9.10g, 89%: 'H NWR

(CDCL3) 6 1.53-1.95 (m 6H), 3.59 (m 111), 3.93 (m

1H) , Conmgne t[4-G-pming-tepzylexy)ihyduexpgd-grapyliphepyl]-ptimpone (1.00g,

QY. D7 P i . 7. 82
sy oot baptalsss el S05 himduydoinh it spa. 425
mmiylY ad Y BREkdWh-6 1@ gl D304 mrhol] irltof]ene X25Hin@ X @hd Btir: Pige reaction
25 Add 10% hydrochl oric acid. 21,00 m) to a solution of
vesselavith aigprnidd BNy olgacy2,2’-bis(diphenyl-phosphino)-1,1°-binaphthyl] (284

- . - , ' 5

o, PN R AL e R L ORR iy s
vxﬂiﬁhdn?ut ﬂieapmjroag%ﬁm& Iatues, leodirte aﬁfmbmxdrmmgdumm !:Att%]d 10%

t . t , t .
a@%&%ﬁ@iﬂﬁ@iﬁé@ exfragt @W@g%ggﬂﬁ%@g%@ Sreaisges, dry with

' ) . . Juet. : .

SPIBTRHReL B Foh e SRS PNl
chtobfatagmaph@ ) uting. véith @06 etlivHpcetate Baéxanes talydpld th@tifs c@ropound as a

yép%jm\{ﬁ 8788 %233%%5&%&%5? 1?)/59 .‘(1).19326(1 3H'),1 73 (sextet, 2H), 2.56 (s,
SR S ®. imes b S la SsELSEm, 7.

(thpl 1), S8t i16D), D#I &, 2D, 7.6 @, AXDEL. Ay (s; pHENY! ) - 4H |
1,2,4] oxadiazol-5 -one Eréi‘lo ge 6.1 mol) inb5
t et rahydr of uran: di chl oro A ? 25 nmi: 125n) and

R
Sohthésis 6 1-B1-heirBeHB Spr%ﬂﬂe?-[ﬁtﬁ{-t&ﬁ%&ﬁs-?gg?hgggm&no]-

pressure to give a residu Purify the

bérnzykixy¢iphomel)-ethamiey el uting with et hyl
acet at e: hexanes: acebi c acid (50%50%0.1% to yield
the title product @ white solid (2.20 g, 72%: 'H

NVR ( DMSO-d6) 8 7. 8.10-8. NN(in, 2H),
NN 'N'1H) .

8.35 (m 1H), 10.0%0
Using the general procedure for formation of tetrazole (Et;NHCI method) of

Example 1 using 3-[3-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenylamino]-
benzonitrile (1.36 g, 3.39 mmol), sodium azide (662 mg, 10.2 mmol), and triethylamine
hydrochloride (1.40 g, 10.2 mmol) to yield the title product as a yellow solid (313 mg,
21%): "H NMR (DMSO-ds) § 0.791 (t, 3H), 1.43 (sextuplet, 2H), 2.57 (m, 5H), 5.24 (s,
2H), 6.72 (d, 1H), 6.98 (d, 1H), 7.08 (d, 1H), 7.24 (m, 2H), 7.32 (t, 1H), 7.44 (m, 2H),
7.79 (m, 2H), 8.55 (s, 1H), 12.84 (s, 1H); MS (esi negative) m/z (rel intensity) 442 (100).
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10 Preparation 144 Synthesis of
1-[ 2- hydroxy-4-(4-iodo- benzyl oxy) - 3- propyl - phenyl ] -eth
w@r@ees78édd 1- br omonet hyl - 4-i odo- benzene (10. 0PCUSBB5/T41367

mol ) to a solution of

1- (2, 4- di hydr oxy- 3- propy! - ptiéA%1 ) - et hanone (6. 54 g,
33.7 mol ) and cesium carbonate (13.2 g, 40.4 mmol)
in acetone (500 nL) and stir. After 48 hours, pour the
reaction into 15 water and extract with ethyl

acetate. Conbine the orgak@mP&& s, dry with sodi um

C ure

R & L R DT 2 AR S SR b
beimybmayt @heayihytheherte. ng Wit h a gradi ent of et hyl
acetate: hexanes to yield the title product as a
yellow solid (7.20 52% : 1H NWR (CDC13) 8 0.95 (t,
3H), 1.56 (sextet, 2.56 (sg 3H), 2.69 (t, 2H),
5.09 (s, 2H), 6.43 ; (e, 2H), 7.57 (d,

1H), 7.73 20 (d, 2H), 12.74 , Iﬁ(lepar ation 145
Synt hesi s of 1-(4-iodo-Hdenzyl oxy) - rbp‘[yl -

-trimethyl sil anyl oxy-4-(1-

trimethyl silanyl oxy-vinyl)-benzene. Add ['ithium

h ex awem@xth@i %éielrﬂ é)hﬂ)‘édlﬁr% vbisfokhti G ofl tBtriRMe ENIO! MEBBd) of

to a solution of

E&alele me&m@( 4%@(1&;2\:{;@@@-]2mggylslhpn@wieﬂpﬁ)gplgﬁnylammo]-
Cooﬁﬂ@@?ﬁé)%% @94 1Yn8%ourw“&ﬁ@Q§Pﬁg%§&uran)(2%.WL)

trizitly¢arhie hydDéhiseide ?653]m§m3’74 mmﬁﬂ) ®yidld hl@évlﬁtle PRERt as a white
reaction to rgom erature and stir overnight. Pour
salide(12@ me RB%)1 HN%(EWde)%VWtﬁﬂhﬂ Hdr(sexupdetd2H), 2.52 (s,

SELVLREL 20, 5B B R T o415 @ 2, 72

(s OHIY, EILSY @t 1), 7% (@m}m glsz\(acz}@)vsrasw (g,hItH)t @2.80@51 dx};)ﬂefs lgem

title product as a dark yellowoil  (1.35 g, 99%: 1

nqu)@ﬁei@} 1@6@1%44@5(109}1) 0.23 (s, 9H), 0.94 (t,

3 1.52 (sextet, 6 PCT/ USZOOS/ 041367

-5034 2H) (2 60 (t, qﬁ%%‘f)z% qf 4.53 (s, 111),

SyntB&iy ¢, 1 -%M—blﬁnﬂ)‘ihe(ﬂ@d-bkhhylo@)@clﬂdxo- droiy-bﬁen}(l}iethanone
Preparation 146 Synthesis of

2T i re - G trosk Aot ST reAGI o BhirA] meoh) and
1%@%@%@%1%&%@%?% 3 1h300 208 P6R0Guh ¥l 4.4 ¢, 322

to a s
mino] Binahétono (D04l iahy Hea erqﬂm&n&&ft}:f Ehhamd)ttero()ih Tﬁﬂlpgnatme and

4 )..and ces at e nmol
a1 FRERIBIPEF A b5 e o Sabedt eid tlipedciesuit sold in 1:1
ROk andROPHirify B3 Ak m&aw%ﬁfy AlnE¥ith Bk, W Lh
© et hyl aIfl;lcet atle Conbi ng or ay er%ézan \%é)sh Wi th
tetrahydrofuran/hexanes to obtain 1-[4- (4-bromomethyl -benzyloxy)-3-chloro-2-hydroxy-
phenyl]-ethanone (3.00 g, 8.12 mmol) as a white solid. MS (m/z): 368.9 (M-1).

Preparation 135

Synthesis of 1-(3-bromo-phenyl)-3-dimethylamino-propenone.

Combine 1-(3-bromo-phenyl)-ethanone (10 g, 50.2 mmol) and
dimethylformamide dimethylacetal (60 g, 502 mmol) in a sealed tube, heat to 150 °C for
12 hours. Cool the solution and evaporate the excess dimethylformamide dimethylacetal.
Purify residue by column chromatography to obtain the title compound (3.05 g, 12.0
mmol) as a white solid. MS (m/z): 254.1 (M).
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2N NaOH. Dry with sodiumsulfate, filter, and
concentrate under reduced pressure to 10 give a
WO e®basms60 Puri fy the residue by flash chronat ORCEHPBE005/041367
eluting with a gradi ent of Gf%, yl acetate: hexanes to
yield the title product as a*tdn solid(4.00 g, 23%:
1H NVMR (DVMsO-d6) 8 2.62 (s, 3H), 5.33 (s, 2H), 6.87
(d, 1H), 7.27 (d, 2H), 7.78 (d, 2H), 7.94 (d, 1H),
13.13 (s, | H). Preparation 147 15 Synthesis of
2-chl oro- 1- (4-i odo- benzyl’mﬂ‘ats’-ntlf%rret hyl si | anyl oxy- 4-

hy 0 4 Jbpbenzene. Add sodium
S%@é{%{;ﬁ@%%@@d %ﬁl%é}l)( ldr}y [ on i n tetrahydrofuran,
21. 9 Oainbinzl] -g3-broimd ))hér@fl)éﬁ-&ﬁhahyl@ﬂﬁlmf-propenone (3.00 g, 11.8 mmol)

[ 3-chl 2- hydr oxy- 4- (4- i odo- benzy| h
G ] OB MO0 Dib ety (L84 Eanrort e BReLbE hanol s

o 1505 5 40 € SRR L o

1?/@1@@%@%@%&@@@ mLE eleat wihi€ smd b?tﬁlfraﬁb&ﬁtbmbﬁiﬁ 4-(BYémo-
reaction into saturated sodi um bi car bonate and

pesaybaptrimidith2-el (R0 ackt-dmmolcddd (m&) ot dahMDayer s,

dry with sodium sul fate, Iaﬁd concentrate. Dry
i n vacuo overnight to yl%l{eh %ﬁm‘ntltl e product as a

Sehathésiyeff 4-[BM 5 dirhEthBI0] 103, 2]d2B b orirdan- Ny phea]-3) rididin-210l.

9 :
ésos Ebgfbl@s‘* @%’r%n@ g%%rlc/@-pYIqq}ld1H72gZz(l($ﬁ g,aﬁwﬁ rrmw;% bisgneopentyl

RS iy S R PRIT R m. B2aT Bmal gpotesiom
ackdkde (]em gt Y hmodl) or opuiged My flask, ladd dry( ]:DMSD (50 mB) &nd plunge
Q a solution of = 3-hydr oxl/)mst hyl - benzoni t rile

m(rggg |8§ (Cpathy Sleebovarpieht. hed nop B b ehydoaorc add (100 mL)
N'gﬁ(ﬂﬁze W?lﬁ*l §0'21119ﬁ % aﬂfo‘ﬁgﬁt g}ﬁp@m‘ﬁ}t \!VI)th Etﬁllgl e?cte{a':[e d§ tfﬁ{
e m)v e

hour's,” pour reaction Into 1 drochloric
cadgase to afféydi‘«# [3-@5,$-dinethyspids, l]ﬁl@talbf)ﬁﬁ&-Z-fyi)l-ﬂhenyl]qblyﬂmldm-Z-ol
concentrate under 6/ 057860 PCT/ U82005/ 041367
(30Pme)as %WHEP%%V\?@T‘? i3l MrstlieB®1d)pr oduct as a

| I | (18.5 NVR (CDC13) 8 0.12
(s 6H 0.5 (s, oty drEaion it Lo Ty

Synth&siq of, 4- Q}-an;onm pleny ), pytididin-RPiylpanat i on 149 Synt hesi s

Of [ % ﬁq%aa? 3 d' dr Bﬁ'f?ﬁ'&%ﬂwinor@fm%ma? (3-08 g8 mmol)
alm’ Qfa%i@lﬁﬁhfﬁlﬂ@rﬂe@%&ag] YeRUSmSP! sHdian eth%xi%l% (9 mI821% wt solution

mmol ) dropw se to a Tefluxing solution of
inGetlianoh) a‘tbmtlw B0 hyil-)sindl heatlto xsfivetdvpiniglisetodriv rodn e(

gt aB og ik Locivare BB B Ghe b s i it acotate, ary
over sodium sulfate and condense to afford 4-(3-bromo-phenyl)-pyrimidin-2-ylamine
(930 mg, 3.72 mmol) as a white solid. MS (m/z): 250.2 (M).
Preparation 139

Synthesis of 4-[3-(5,5-dimethyl-[1,3,2]dioxaborinan-2-yl)-phenyl]-pyrimidin-2-ylamine.

The title compound is prepared essentially as described for Preparation 137 using
4-(3-bromo-phenyl)-pyrimidin-2-ylamine (2.00 g, §.00 mmol). The title compound is
isolated (1.71 g, 6.04 mmol) as a brown solid. MS (m/z): 216.2 (M-CsHg+1).
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pressure and azeotrope with toluene. Add
di chl oronethane (0.1 M and pyridine (1.92 g, 24.3

wWOorwb)ps@em cool reaction to -78 T. Add thi onyl PChUS008e41367

(2.64 g, 22.2 mol ) via 10 syrjnge. After 4 hours,
warmthe reaction to roomte‘?%%rature. Concentrate the
reacti on under reduced pressure. Add tetrahydrofuran
(0.1M and 10% hydrochloric acid (0.1M and stir.
After 18 hours, add brine and extract with 25%

i sopropyl al cohol : 75% J’r@BFW@ﬂéﬁﬁane Conbi ne

filt d
g%tﬁgég% r%ﬁéﬁg]@ﬁl&gp (%Lce pr eggaf’;ég;‘%%&u e: d ﬂ}ea?l tle
pr odidt peeleny alllphxyms adid @.0Bgo12.9 mlﬂdl%o a Sdtutldn MR
hy(;cf?c“?@?{lgcg;l ﬁqq;‘ar%%ﬂg@s@@ 13@5 4‘3@&5’ ;i;d %Ql)sdihichg-%é-?yra%k%ij g, 612
o 0B e YR B A 0 i s

serated. sodinich blcarblmmﬁey,lrﬂhowdmgamo{ Hay Giithy, so&ﬁhm?sumtd fﬁltﬁﬂahd
to. .a

cq%éﬁ?%%% tocbg?]lggwd’?r]k;.hgpwgﬁblr P(uilfy @eges@o' o |c?1£(gﬂq}ography eluting
with Q%rgd’]&ﬁro? 18.14%4Lth yli%gfa@(ﬂ@éaﬁ&ytbbr ﬁ& Bﬁr{?féﬁpg &Z gé%g clear oil

i n di chloronethane:tet
(1r@.202§(61%)) lHaNMR(CDCIAfétleﬁ 191 oy BH) xm@@,rmﬁ)as B8t(he 1H), 4.53

d | direct| | Purify th
( T8 ', PV 48 Pl B, T8 o WP ass, 12D
t h t | duct whi t
SoTTa (12 500 eavy ) THONERAALORAE P O0NCL 20 Ay
sgamaeslgm( B-(t2kjhydfo-pRat-a-ylat)methyphéiyl]- 4&)[;1 274]éﬁadia‘kol—5-one.
4

i d, ,

55/@%%?@@%1&%%&933@5148@%013 drcgite to & relixing
S°y1ﬁt?°ﬂ ORI Ul IRV S 0 £ 36 8 RhAE) B
isppopanest kY. IIM)S Alfeer 2 dheul(slcckdl sotagm t@mperatmre tand hymheofrate ander

0. m
feﬁuf% P&ﬁﬁsa%o EIWB‘QW 4D S50 Vsﬁt? rsaﬂaeﬁn&%z%mlﬁ k&AM Add,
caPQEdiirhidaZfle g% 1<9g,]491 Z'H@ﬁ&lLéﬂH Hedt torhndeof At o8t dool to
chil'led to - After 1 hour, add WO 2006/ 057860

rOPETICUSRBOSL @nclamr intong@er. rE}ﬁ@pthtla ethyl acstrter Cdmb(n? tB@organic

la ers Zgry Q}u i rSeOd fum.s l%eﬁ? f%i{;h O %V(\:/grrltgag% }mfeé 5%%05901 p{eﬁ:iu(ge to yield the
uﬁ@maa&%g aSAfieWolid (.20 H @9%)‘311@&@411%1)@9% M3, %t(ﬁy bH), 3.59

acetate. Conbine organic |ayers, dry with sodi um
(e, ulH)ad &3 (mi, [Hard.5 &l lenHem TH) 4, 88|3§d,y1H>)1 THR2dh-WBc7.57 (d, 1H),

QY R et 82 G b8 f telfiosndi® € Bets) 6 0. 21 (o, oy,
0.28 (s, 9H), 4.55 (d, Prpardhtiéfed, 1H), 5.08
Synthesis of 3-(3-hydroxymethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one.
Add 10% hydrochloric acid (100 ml) to a solution of 3-[3-(tetrahydro-pyran-2-
yloxymethyl)-phenyl]-4H-[1,2,4]Joxadiazol-5-one(4.50 g, 16.3 mmol) in tetrahydrofuran

(0.1M) and stir. After 18 hours, pour reaction into brine and extract with ethyl acetate.
Combine the organic layers, dry with sodium sulfate, filter and concentrate under reduced
pressure to yield the title product as a white solid (3.10 g, 99%): '"H NMR (DMSO-dg) &
4.57 (s, 2H), 7.55 (m, 2H), 7.67 (dt, 1H), 7.81 (m, 1H), 12.95 (bs, 1H).
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(s, 2H), 6.56 (d, | H, 7.12 (t, 1H), 7.24 (d, 1H),
7.42 (d, | H), 7.65 (d, 1H), 7.82 (s, | H

woe@pasmel on 152 Synt hesi s of PCT/US2005/041367

2-hydroxynethy|-isonicotinon'giile. Add anmoni um
persul fate (70.1 g, 307 nnnr; "0 a solution of
isonicotinonitrile 10 (16.00 g, 154 mmol) in

nmet hanol : water:sul furic acid (275 nmi: 135 nL: 11 nl).
Heat solution to reflux. After 24 hours, pour
reaction onto ice and nduepanatisn Mdt h armoni um

e T

sodi pad pytdigiug, chldrb icBfomaa (5. ZDHCRIT mdddd) tond@lutfondifc ed

pressure to ?lve a residue. Pu resi due by

j f h
305 B aronwmeiat o] e ergciohs-pae (.10 & 1o. mmdh in

- . & : iaqld. t '

R B0 RO RRA R i Voohfl M ifl. At} hpfts concentate
udebetidedprdssive fot giveldfesiddie SBufify; thi ksidus. vySHlashnchibljatography
7..58 , AH), 8.74 (d, 1 P ti 53 t hesi
ela?mgwgtﬁ-e(ha/? a?%%9‘£é¥q(ﬁwijl‘iﬂ?€ﬁ91d{(%5%;§ﬁ‘%§? \AbRei f ClRroduct
2 ( § er %Ogbd?%p e%ﬁ? ?({(ﬁ‘et Ean o]?kﬁ%(?'%%%ﬁ'g? “gfil.{b 8ﬁlr96§)17$1r? dzH)’
8.55 Ioto 1Y) 10M0i (SO, 13116 (§s3186. g, 20.0 mmol) in DVA (100
m.). Heat the mxture at 110 Cfor 2 h. Cool to room
tenperature. Dilute witRrepasagionIdd) t or  Wash the

! . " , I i d
R e L L
conpAdadd-Hrédm8thethyl-gtiadd-bgnzed{ TR ¢, CBTLBMOD t8.aXdlutioh,of
1t oy gy gherom <thanape (5347 357 oD §d Costign carbonate
(1%:23 ,|7R)z4 ﬂmﬁ)lig%cgtg%n/é] 0 Ir}L):%nf% sBr. Aftdr b ho&s,"}!)our the reaction into

t h
w5tre(e ﬂ?({ eggtltbg‘gwitheﬂiyi/ h()qw;ﬁélﬁmbim)ﬂn@ arghiindayiers, idkhewithisodigm

sl BT TR L A R A o S rcsidey Pusiy the residue
b IR h &t biaPRY 'blfuﬁh% 6%%151- A8dibnt o3 Q181 APk hakdRE dSyibliahe title

title conpound ~ 30 ( g, 50%: 1H NMR (CDC13) 6
proded ag b.yellowSokd (20 g, 332%): B NMRACDICL)E @95igt, 3H),H)L56 (sextet,

1), 356Gy 28 T H, S0l 20453 b 1060E 6barp 7.5 @, 110, 773

(dPgli%LﬁZﬁpé,/ {4367 -137 Preparation 155 Synthesis of
5- (3- (Hydr oxymet hyl ) phenyl t hi o) pi colinonitrile. Add
NaHCC3 (12.0 g, 143 mmolPreparasionddtit i on of

ST S SRR o0 R 2
trifesthylsi@yloxy-vinyl)-benzene.

Add lithium hexamethyldisilazide (1M solution in tetrahydrofuran, 5.36 ml, 5.36
mmol) to a solution of 1-[2-hydroxy-4~(4-iodo-benzyloxy)-3-propyl-phenyl]-
ethanone(1.00 g, 2.44 mmol) in tetrahydrofuran (25 mL) cooled to -78 °C. After 1 hour,
add trimethylsilyl chloride (794 mg, 7.31 mmol). After 1 hour, warm reaction to room
temperature and stir overnight. Pour the reaction into saturated sodium bicarbonate and
extract with ethyl acetate. Combine the organic layers, dry with sodium sulfate, filter,
and concentrate. Dry on high-vac overnight to yield the title product as a dark yellow oil

(1.35 g, 99%): 'H NMR (CDCls) § 0.16 (s, 9H), 0.23 (s, 9H), 0.94 (¢, 3H), 1.52 (sextet,
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5 mxture overnight. Dilute with ethyl acetate. Wash
the m xture with water. Dry, filter and concentrate to
w@tdoensrssthhe title compound (10.1 g, 59% (Sol i PCT/UER05/041367
after standing). M (APC - pqﬁ_eniz (rel intensity):
243 (M+H, 100% . Preparation Synt hesi s of
5- (4- (hydr oxynet hyl ) phenyl t hi o) picolinonitrile. 10
Usi ng the nmethod of Prepar ati on 155 usi ng
{SS mer capt ophen imat hanol | )
2 b?r@% I&bl"rr‘lr? i th, e 3((.3L @991& Zéi)n%%d dﬁ)ow@(d HéD), 7.17
43 d (4.90 g, 28%.): 243 (M-H, 1009% .
B’ara 57 Synthesis of
6- (3- (hydroxymat hyl ) pherBitephiftion T4t i noni trile. 15
Usi ng the method of Preparation 155 usi

Sgeﬂlﬁslﬁ e%lp{%ﬁhléwizjhtﬂé{qxarﬂo(‘l Me—b@n@Yl;XﬁfhsnYHr@ﬂrﬁnw
he. (CF e EBRRRR ol tehoko o 00 5307 BRI ot of

IRB&bhxr@QHednhjz&&xﬂphhﬂﬂ}e&aﬁxﬁne (7.92 g, 42. 4 mmol) and cesium carbonate
ﬁﬁ%@%{ﬁd&i i %Eenyl le(g%{% I_%@glagitﬁl non’rltgrrll8lheours pour

refa@fi(‘)ﬁe ?@Qﬁﬁpﬁﬁf‘é&t}ﬁ?m%ﬁlgl %@e‘[QQ @omb e ﬁ%gﬂa)yaéggfl axgash with

e
—1‘#

2-chlororsonicotinonitril
2NRéaQlit Dey vothpodiven syléatd Ziligy, 268 %nceﬂﬁr&e (Ulntiéd, red@R@Fpressure to

Pr epar. t i nt.he f . . .
AR R IS DRt sy meoRiaebY FhAE Vi eradignt of
eﬂﬁl MtaE@Eeﬁﬁ&M%QH R @@@Hﬁ& R &%a’él éb%'d(lgoo g 23%): 1H NMR
- mer capt ophenyl ) net hano nmol )
(]BMSIG) -d¢) Ordl.€D(s, BHMNiI X33 (se2h 6% (g IHQ 7827n@d;)121)1) é?f’t&)(lddzH) 7.94 (d,
Pe tlytse onpound (7.24 g, 73%: 243 (M+H, 1009 .
e1|§a113 ’Cﬁp 160 Synt hesis of
5-(3-((4-acetyl -3-hydro B PRidvighenoxy) et hyl ) pheny
[thio)- 30 nicotinonitri WO 2006/ 057860
Sﬂmﬁzdﬂszm}ﬁhl@ml3-(64?-iodol'l3@1=zylbxyl(§3-Itrn@eﬂhylsﬂamy}oﬁm-(lxl-tnmdﬂhyl-

S B Ear boxyl ate

Add sodium hexamethyldisilazide (1M solution in tetrahydrofuran, 21.9 mL, 21.9
mmol) to a solution of 1-[3-chloro-2-hydroxy-4-(4-iodo-benzyloxy)-phenyl]-ethanone
(4.00 g, 9.94 mmol) in tetrahydrofuran(100 mL) chilled to -78 °C. After 1 hour, add
trimethylsilyl chloride (3.24 g, 29.8 mmol). After 1 hour, warm reaction to room
temperature and stir overnight. Pour reaction into saturated sodium bicarbonate and
extract with ethyl acetate. Combine organic layers, dry with sodium sulfate, filter, and
concentrate. Dry in vacuo overnight to yield the title product as a dark yellow oil (5.30 g,
98%): 'H NMR (CDCl3) & 0.21 (s, 9H), 0.28 (s, 9H), 4.55 (s, 1H), 4.79 (s, 1H), 5.08 (s,
2H), 6.56 (d, 1H), 7.22 (m, 3H), 7.71 (d, 2H)

Preparation 148

Synthesis of 3-(fert-butyl-dimethyl-silanyloxymethyl)-benzonitrile.

Add fert-butyl-chloro-dimethyl-silane (11.9 g, 78.9 mmol) to a solution of
3-hydroxymethyl-benzonitrile (10.00 g, 75.10 mmol) and imidazole (6.14 g, 90.1 mmol)
in dichloromethane (1 L) and stir. After 18 hours, pour reaction into 1% hydrochloric

acid. Remove organic layer, dry with sodium sulfate, filter, and concentrate under
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(4.04 g, 20.0 mmol ) to a solution of
5- (3- (hydroxynet hyl ) phenyl thi o)nicotinonitrile (4.84

w@?200805860mol ) and PCT/US2005/041367

1- (2, 4-di hydr oxy- 3- net hyl pheng%)et hanone (3.32 g, 20.0
mmol) in 5 THE (100 nli). Stitt>¥he reaction for 24 h.
Quench the reaction with water and extract wth

Et OAc. Dry, filter and concentrate. Purlfy t he resi due
byflash chromatograﬁ)hy on silica eluting with

sed pressyre toryegld theriflppdna s efbaeﬁeqlo@v 0id (1569 Bt ¥%: JENMR

by MBS, BRI A S B s .11

compound (3.94 g, 50%: liﬂélp%@qa@l?,) 6 2.14 (s, 3
2.57 (s, 3 H, 5.18 45, 2 10 H, 6.44 (d, J= 9.0

SYl_l?’gtileSlS of) [3-(2-020-223-dthydm-23™- 1).2,3 F]Geitialiazbl-Hyyl)-Ph&s1 [caethanol.

by 19 B arckylahiing (508 achienss Saficpe £ 34 bR 8 epiaS e opwise to a
r&m&&g(s(ﬂﬂau@ﬁ RFY3- c@ﬁlm@sn%m&ypglpﬁy o&?ﬁ@%l/))%m{r}l%%\’g, 20.2

[thio)- nicotinonitrile. 15" Using mét'hod of

mmcéb@rlsanrwanmhw UMD\ fier @hogitsy mrmmmgc Huel rpadtionyuingbi mgduced

pIL S8 LSS SO A AR 20001 ) pyricine (192

24.8 mdmélyehd céifl kecdsn td1e7890. | £ 1
H NMR ((éiDc(:ZlS) g On92 (t, J= %@ym&gogde L?.g’SO—Q f/ﬁlmol) via

sy(rmge 2 Afffer 4 powrp, warm thepfpactpngg rgam te\mapevat@e}—@ongentgate the reaction

mfdr%} §%¢G§8q frobdhre. ( S(}l(f'ﬁeﬁ%ﬁj,ldr%ﬁg@l @dﬁ?{a a1 'I_Jlg/dr44hlﬂflc 35id (0.1M)

and 2. (d@r 18 Bovrs GaddZ)rﬁleFelZld ektridt with B34 (BfropyFaldell: 73963
12,75 (s, 1 H.. Preparation 162 Synthesis

Hz, 2
di@hlom%?m{e( Qog@@pg,prggn@tlms, dry with sodium sulfate, filter and concentrate

o R T BRIP4

NMSR g?)msma@m tsygz}{prmw%mm 729 (B, QPIl)I’DW(cItflIH)?7 88 (s, 1H),
1212% @lse?]ﬁ}/ -2, 4-di hydroxyphenyl )et hanone (2 90 g, 16.1
nmol ) affordsthetltlelig 1&&2 , 34%: "H NMR
(CDC13) 6 1.10 (t, J P 2.57 (s, 3 H),
S}EhtHélSls(ﬂ of J]—‘E3-Zhl4>rd>=lz-hyﬂrd7l)yr4-53 Mo(tﬁenzﬁokﬂ))rplﬁnﬂ@-eﬂfbnoﬂe

( d, fg%it@f@nﬁfhwpw (13. 6@3”1 d dnmgf) an@DéAﬁzClé St 5117 mmol) toa
eyttt Bedato ity Uit eReaea
hySyortyiphemnyd)-ethanone (8.77 g, 47.0 mmol) in dichloromethane:tetrahydrofuran (250
mf@éqd' gé)(adflmasglg: %ﬁts}h} {z(%{rgx oncenrtrr%%eh l: ?eg(gtr;gﬁ( %%g%arc]lydlregtrl]}? (r)]rs{to
silica. Purify the residue by flash chromatography eluting with acetone:hexanes to yield
the title product as a white solid (12.2 g, 64%): '"H NMR (DMSO-ds) 6 2.62 (s, 3H), 5.34
(s, 2H), 6.88 (d, 1H), 7.23 (t, 1H), 7.48 (d, 1H), 7.72 (d, 1H), 7.87 (s, 1H), 7.96 (d, 1H),
13.14 (s, 1H)

Preparation 151
Synthesis of 2-chloro-1-(3-iodo-benzyloxy)-3-trimethylsilanyloxy-4-(1-trimethyl-
silanyloxy-vinyl)-benzene.
Add sodium hexamethyldisilazide (1 M solution in tetrahydrofuran, 20.2 ml, 20.2

mmol) to a solution of 1-[3-chloro-2-hydroxy-4-(4-iodo-benzyloxy)-phenyl]-ethanone
(3.70 g, 9.19 mmol) in tetrahydrofuran (100 mL) chilled to -78 °C. After 1 hour, add
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Usi ng the nmethod of Preparation 160 using

5- (4- (hydroxynet hyl ) phenylthio) 5 nicotinonitrile
W@ 2008057360 4. 95 mmol ) and PCT/US2005/041367

1- (2, 4-di hydr oxy- 3- nethylpheﬂ%%)ethanone (0.86 g,

5 20 mmol ) affords the titlé npound (787 my, 41%:

"H NWVR (d6-DMSO) 6 2.06 (s, 3 , 2.58 (s, 3 H, 530

(s, 2 FD 6.72 (d, J- 9 0 FE, 1 FD, 7 51-7.55 (m 4

H) , , 3 (t, J=2.0 Hz, 1
tr],q)lethﬂsr}ﬂ Ci]b)l’ld@:é?’ H0 g, 2%6 ngnq;]y A@telgl hg@r,, W reactjoRgo ropm

Sl ISR SO o
edtidot @ith ettiyt atdtaon Comblre. org&nm@yéﬂsﬁdﬂyﬁﬁlﬁogbdﬁxim sulfate, filter, and

P t 160 - hyl ) phenyl 1 hi
cq;;}rcglg‘r?z;tgrob?{" PR high l(J\%Ic g)@eléug tcgglelﬁl&gf, ¥1’Hg%gpydu2:tpasean3/aﬂt< yel?ow oil (5.0

<45 A R P B I 0 s

(sf 21),(6.54 (d, mngmslz &) THA 1. 24((0} 1), 740QY) 1HPresaaatipm.sRas, 1H)
Synt hesi s of
5- (4- ((4-acetyl - 2-et hyI PrepyuationyisBenoxy) net hyl ) phenyl

t he met hod of
%%%%Sr% ?Z‘yfggﬂ% k 15&?3 %?P ﬁﬁy%goxyrret hyl ) phenyl t hi o)
ni c olAldd@Mdﬂﬂnﬁ p(‘—:fsuﬁ‘ﬁ)te @70.4 2950 imdof) mnadsolutlon of isonicotinonitrile

1 3- et hyl -2, 4-di droxyphen |) et hanone (
5 156 vermal it prethinelruat RacidA2d PP& nqlmf}meat

sé&%%]‘rpreﬁlyg‘ %ﬁgl( %_Arzholjis p0L71r %ﬂcﬂ’c‘ﬁ ; 1o Ecpe ﬁ)na ngiué}&? Jﬁtﬂ'glmnomum
h@drOxilde (70 ﬂnl)l.—l)ExtrEc%h(tnbn with éhldrolﬂzrm @xBPQ nl). TaAbifd thelorganic
8.2 . . 7. J= 9.0 Hz, 1 , 7.63 d, J.
layers, %%7 vg%rg %um fl?l%té C%gteg, @ngtcongenira‘@ Lde}‘zrea%cqq)pres%Er_eftg ngVe a
re(sﬁle,le 1P{191fy thg E&Rﬁ{e%&'f&@h BORYIH RS Suthlg Witk 3

acet

aedmrdmo&;lemmeﬂtamy K phetogsislyl e iy Jqueownd ek aohite solid (5.86 g, 28%):

e 5 Uh A4 TNy SHo oM LS (@ 11D

g, 7.02 nmmol) and diiso Zzadisgar boxyl ate (1.42
g, 7.02 mol) to a solu??gﬁy%?é s

Sgnth&si{ /B bihyaedypie)iphphghytlthiohpotodnimdai trile (1. 70

Add K,COs3 (6.91 g, 50.0 mmol) to a solution of (3-mercaptophenyl)methanol
(2.94 g, 21.0 mmol) and 5-bromonicotinonitrile (3.66 g, 20.0 mmol) in DMA (100 mL).
Heat the mixture at 110 °C for 2 h. Cool to room temperature. Dilute with EtOAc.
Filter. Wash the residue with EtOAc. Concentrate. Dissolve the residue in EtOAc and
filter. Concentrate to afford the title compound (4.80 g, quant.): "H NMR (CDCl3) & 2.20
(t,J=5.5Hz, 1 H),4.74 (d, /= 5.5 Hz, 2 H), 7.38-7.44 (m, 3 H), 7.52-7.53 (m, 1 H),
7.62 (dd, J=2.0,2.3 Hz, 1 H), 8.62 (dd, /=2.0, 2.3 Hz, 2 H).

Preparation 154

Synthesis of 5-(4-(hydroxymethyl)phenylthio)nicotinonitrile.

Using the method of Preparation 153 using (4-mercaptophenyl)methanol (4.42 g,
31.5 mmol) and 5-bromonicotinonitrile (5.49 g, 30.0 mmol) affords the title compound
(3.60 g, 50%): "H NMR (CDCls) 8 1.92 (t, J=5.9 Hz, 1 H), 4.77 (d, J= 5.9 Hz, 2 H),
7.48 (g, J=8.2 Hz, 4 H), 7.58 (t, /=2.0 Hz, 1 H), 8.61 (dd, J=2.0, 3.1 Hz, 2 H).
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g, 7.02 mml) and
1- (2, 4-di hydr oxy- 3- net hyl phenyl ) et hanone (1.17 g, 7.02

wornwb)psiss0 THE (35.1 ). Stir overni ght. D | uP@r/vib10n5/041367

et hyl acetate. Wash the m xt E%? with water 5 and
brine. Dry, filter and conce ate to afford the title
conpound (2.00 g, 73%. Use as is. M5 (APCl-neqg) mz
(rel intensity): 390 (M+H, 100% . Preparation 167
Synt hesi s of

5- (3- ((4-acetyl - 2- et hyl %ﬁeﬁ?ﬁﬁtm%noxyz]ngt h%/l)phenyl
%}r?ﬂ(}elg%{? gfg_? f}g%ﬂk@h 9]@912521_}7%@1}/ %(ilglsr)e yf;)phgnylthl 0)
pi colAddNHHCO4 €l 2((% g,gl?lggnmﬁlg(ri;a aRolntipn afi(B -r(nircgptophenyl)methanol
(ﬂﬁr@g)%a?mé},a@g' yqr{@fég@aczﬁ@fﬁcﬁ? Depgl g i ﬁalgt%‘ Heat the

niffatd o ﬁgglﬁtml%%lfté @\Jltlsl' othyE ASdthe¥) Wasﬁ% foldtibe WBD¥ter. Dry, filter

Prepar at | nt'hesi s of
agd é(ﬁw@@tﬁa‘fameﬂfﬁfbrd?ohdwﬂh comypamp (b Y igpsi&rd (Solidefids iftppitending).

M B s et £ 2 SOVl ABGTEt 1) phenyt i o

picolinonitri I e (1.70 g,Pl% Qéatigoise and
di hydr oxy- 3- pr opy Renyl et hanone (1.36 g,

SYmé)Qsmwfbf’t J4- &t}fdmydmﬂﬂhbd)nhﬁnylén@)pwpﬁumdtrﬂ@ 25 g, 43%.

Pr ep@Pgllgl tg?]ﬁ% é&f &’{r&?pggar% IOlEtS %rs]f%gt( -mercapto;shen}'r_i)met?lan/gl (10.0 g,
75 3 (rﬂmél() %nd\SfﬂrMﬂnoﬁchHﬂfrﬁ’%ﬂ’e gém)eg byl ﬂﬁiﬁ{b@)(g)f}dfgg Mt,)ﬂ@ R8MYound

i 0 picolinonitril Usmgthe nmet hod of

(439% 8@@))@%41@@%1&1%%5 (4- (hydr oxymet hyl ) phenyl t hi o)
icolinonitrile (1.90 7.84

p 1- (2, 4-di hydroxy(S nmet %yll)rﬁﬁﬁwmﬁanone (1.30 g,

Syutfdsigod-13-afyldesdending) phedyigiOampabagdi{id. 98 g, 65%

M5 (APCl-neg) mz (rel intensity): 389 (tMH 0099 .
Pr epy@é}g,t}@%my&@d@@ Weﬁ@g,@S ysing (3-mercap ophenyl)methanol (10.0 g,

12 B s U o BT DGR L LELEtpn

(BATEUS20034D A3 6] 100%41 Usi ng t he nmet hod of
Preparation 166 using 61;3 (hydrox met hyl ) phenyl t hi 0)
nicotinonitrile (1.25 g, FrspasitigndhS8 and

Syrithésidho D3 AyRxdyRidl b AHNtsbaicBARAR G - 00

Using the method of Preparation 155 using (3-mercaptophenyl)methanol (6.00 g,

42.8 mmol) and 2-chloroisonicotinonitrile (5.65 g, 40.8 mmol) affords the title compound
(6.22 g, 63%): 243 (M+H, 100%).

Preparation 159
Synthesis of 6-(4~(hydroxymethyl)phenylthio)isonicotinonitrile.

- Using the method of Preparation 155 using (4-mercaptophenyl)methanol (6.00 g,
42.8 mmol) and 6-chloronicotinonitrile (5.65 g, 40.8 mmol) affords the title compound
(7.24 g, 73%): 243 (M+H, 100%).

Preparation 160
Synthesis of 5-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylthio)-

nicotinonitrile.
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g, 5.15 mml) affords the title conpound (3.00 g). M
(APCl-neg) mz (rel intensity): 417 (MH, 100%. 5

woe@pasmsd on 171 Synt hesi s of PCT/US2005/041367

6- (3-((4-acetyl - 3-hydroxy- 2- ghyl phenoxy) et hyl ) pheny
Ithio) nicotinonitrile. Hg’che met hod of
Preparation 166 using 6-(3 (hydr oxymnet hyl ) phenyl t hi 0)
nicotinonitrile (1.46 g, 6.02 muol) and

1- (2, 4-di hydr oxy- 3- net hyl phenyl ) et hanone (1.00 10 g,
6.02 mmol) affords tHe title conpound (3.00 g). M5
ty) 389 (MH 100%.

Preparation 172 Syniyy 8 Cicet yl -
- hydr oxy- 2- met hyl phenoxy) mat h p t hi 0)
isonicotinonitrile. 15 Using the od of Preparation

Ilggn :Accfo Hip Srf P]%i‘gr?el@ %P %%60 181516 %d?&ilgmopylazodicarboxylate
(41,04 g, 2. @hﬁﬂcﬂ) Mso’iutffﬁi &A- (ﬂjﬁﬁfﬂi‘&x‘?ﬁﬂé Ben ﬂnd)ﬂlcgtmomtrﬂe (4.84
mol ) affords the title conpoun

20200 I bk} -Co Koy oy B e bapy ebasorien 2 @ B8 4ammol) in
1EIAE0 B 2Rt [ S PAIRUEPL Shench e estion withnvagd e

withEtOAc. iIDvgnfikatand @dhédntdate. RLBMYImetrbﬁdmwﬂﬁbhwhromatography on
Prep fon 166 uys 3- (hydr oxynet hyl) pheng
siligg, E&é’é‘t‘tf%‘?ﬂﬂ% # m1§m(elof2%t594c agidihoxaags|(§5:8p & 20:80) to gwe an off-

whitk %014d M’[ i¥e ﬁle% a8 ﬂoﬂ{@ el 8%‘% eu}g Jtle)Qe%gg % afford the

5.15 ords t e title conpoun
utyscélﬁﬁ@tndr(e@n g;nsa%)r]e{ NMIS (CDO%!)SIQLM)(S M7, 1. M k8,3 H), 5.18 (s, 2

aratl

H.)(q ﬁ gge(ry 0 Hzad Iﬂ/)l» 7?6 %9 (m 3 H) 7 f52 (s 3H), 7.59 (d,J=9.0 Hz, 1 H),
h
7 %gﬂél;égzo&%{ﬁn%% tri thla%}élb%?%zé Frg\ét @d of Preparation

166 usi ng 6- (3- (hydroxyrmtebyfétnimemllthi o) 30

ni,.co o tril 5.56 mmol

nihesig Q‘*z@caﬁyfrﬁd yémn%ﬁmpmhﬁw ef(hil)B]@PnY&hloé 56
nidy %émﬁ‘ﬁé ords the title conpound (1.80 g, 80%. M5
Cl-neg) mz (rel intensity): 403 (MH 100%. WO
2006mﬁg8ﬁﬂm9¢fﬁﬂw$?®ﬂﬁtﬂmh3(ﬁﬁ using42(3-(hydroxymethyl)phenylthio)

nicotinonitrile (3.90 g, 16.1 mmol) and 1-(2,4-dihydroxy-3-propylphenyl)ethanone (3.13

g, 16.1 mmol) affords the title compound (4.80 g, 71%): "H NMR (CDCl3) 6 0.92 (t, J=

7.2 Hz, 3 H), 1.50-1.59 (m, 2 H), 2.57 (s, 3 H), 2.68 (t, /= 7.6 Hz, 2 H), 5.18 (s, 2 H),

6.43 (d,J=9.0Hz, 1 H), 7.44-7.49 (m, 3 H), 7.53 (s, 1 H), 7.59 (d, J=9.0 Hz, 1 H),

7.62 (dd, J=1.6, 2.3 Hz, 1 H), 8.63 (dd, J= 1.6, 2.3 Hz, 2 H), 12.75 (s, 1 H).
Preparation 162

Synthesis of 5-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)-

nicotinonitrile.

Using the method of Preparation 160 using 5-(3-(hydroxymethyl)phenylthio)
nicotinonitrile (3.90 g, 16.1 mmol) and 1-(3-ethyl-2,4-dihydroxyphenyl)ethanone (2.90 g,
16.1 mmol) affords the title compound (2.20 g, 34%): "H NMR (CDCl3) 6 1.10 (t,J=17.4
Hz, 3 H), 2.57 (s, 3 H), 2.71 (g, J= 7.4 Hz, 2 H), 5.18 (s, 2 H), 6.43 (d, /= 9.0 Hz, 1 H),
7.44-7.49 (m, 3 H), 7.51 (s, 1 H), 7.59 (d, J=9.0 Hz, 1 H), 7.63 (dd, J=2.0,2.3 Hz, 1
H), 8.64 (t,J=2.0 Hz, 2 H), 12.75 (s, 1 H).
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Preparation 175 Synthesis of
6- (4-((4-acetyl - 3- hydr oxy- 2- net hyl phenoxy) net hyl ) pheny
WO 2096037860 soni cotinonitrile. Using the method BET/US2005/041367
Preparation 166 using 6- (4-(Ii%jr oxynet hyl ) phenyl t hi 0)
5 isonicotinonitrile (1.10 g, 4. 54 mol ) and
1- (2, 4-di hydr oxy- 3- net hyl phenyl ) et hanone (754 ng,
4.54 mmol ) affords the title conmpound (1.23 g, 69%.
M5 (APCl-neg) mz (rel _intensij tyI): 389 (MH, 100% .
Preparation 176 Synt hesilreparation’163
ithés M EUYdcerT- 8 Egxs=2) nyl
PRy S T e 0 ARSI
nieppatiailé.on 166 usi ng 6- (4- (hydroxynet hyl ) phenyl t hi 0)
isonjcotiponitrile (1.10 g, 4.54 nnmpl) and )
1-( 3Usigyhe 12{6@&1@2%%@;@?@}4499 T ﬁ%dﬁ?@dr@w@ethﬁaph@y@hm)
i r t . = = B et A c:t‘
i A PRt PPy St S ey DetydfBne 086
g . 2pamadl) afforlls theSitietdoagioand{787 mg, 41%): "H NMR (dg-DMSO) & 2.06 (s,
6- ( 4-&4- acetyl - 3- hydr oay- 2-pr O(E | phenoxy) net héll)fhen%/
3 D153 (5 PdDnd 01 PR 12 (s T B Wizt hED rd o> Dm, 4 H), 781 (d, J
—Brepar gty 67 US -t s AYEr 9X y I
BIPRA! AH) %31@ )7 %.d(l%z,gioﬁg’si}_ 39%?93% %18,“8‘?5‘?’ td, 520 1z, 1

isonicoti’nonittile

HL-123B%thy )2, 4- di hydr oxyphenyl ) et hanone (802 20 nmy,
4.13 mmol ) affords the title compound (1.50 g, 87%.
M5 (APCl-neg) mz (rel Trepanagiopypd 417 (M H 1009 .

O R sy ey R RSy R S ey
nicofmamjtnilecot i nic acid. HOO S| COOH n 25 N Add Li OH

00 S0tRG Mt od g1 Breparation TB8 uling S- & (farbkyattny hphenylihio)

niBYSHORKYil L 1TRS § VI, BNBRHOXYandBL BYA- 13hBh PRy RAR
L oAbk (101
2.r9.30 mmpDreffards {hesitleicpmpelaed. MBS ARClinggpmé (reldfiteusity)od17 (M-H,
10 h. Cool to roomtenperature. Add 17 nL of 2.0 M
"aq. solution (pH 2-3). Extract with WO 2006/ 057860
PCT/ US2005/ 041367 Preparation 165

Synthesis of 5-(4-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)-
nicotinonitrile.

Using the method of Preparation 160 using 5-(4-(hydroxymethyl)phenylthio)
nicotinonitrile (1.20 g, 4.95 mmol) and 1-(3-ethyl-2,4-dihydroxyphenyl)ethanone (937
mg, 5.20 mmol) affords the title compound (750 mg, 37%): 'H NMR (CDCl3) 8 1.15 (¢, J
=7.64 Hz, 3 H), 2.57 (s, 3 H), 2.76 (q, J= 7.6 Hz, 2 H), 5.22 (s, 2 H), 6.47 (d, J= 9.0 Hz,
1 H), 749 (d,/=8.2Hz, 2H),), 7.52(d, J= 8.2 Hz, 2 H), 7.60 (d, /= 9.0 Hz, 1 H),
7.63 (dd, J=2.0,2.3 Hz, 1 H), 8.64 (t, J=2.0 Hz, 2 H), 12.75 (s, 1 H).

Preparation 166
Synthesis of 5-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylthio)

picolinonitrile.

HO o”\©/s S
N CN
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-143 EtOAc. Dry, filter and concentrate. Add Et CAc (30
m.) and CH2C12 (15 nl) to the white solid. Sonicate
wo e06A571860M. Filter to afford the title conmpouneCT/LSRB5/041367
g, 99%: 1H NWR (d6-DWVSO) 6 i 96 (s, 3 H, 2.58 (s, 3
H, 5.26 (s, 2 H, 6.68 (d, 4209.0 Hz, 1 H),
7.42-7.50 (m 4 H, 7.78 (d, J= 9.0 Hz, 1 H, 8.06 (t,
J= 2.0 Hz, 1 FD 8 74 (d J- 2 3 5 FE 1 FD 8.95 (d
J= 1.6 Hz, éﬂ (s, H) ;
( APaAddégphwaahosphmze (I g,|7rﬁ2em§10ﬂ)¢)nd M@spremlazodlmb@xylate

(??gl % ?%l%aco?{ ﬂ% eb%oﬁ{l]t‘f’odl?%fx%(%(hg xs}lffne];]hé/r?g I}ylth%cﬁg cs)lnhomtnle (1.70
1 7.02 @)rm;]m aid ttué@ d-dil cﬁl@ydibX}B3 lxﬂ:d@;;tllp@ﬂyl)ahhn@@qu 171, 7092 rifhol) in
t he net hod of e

T@IF( @g ((mly C%‘qlrwvegnglgtd ,Qj;at,e with gthyh ?q:egeﬁ@n HMagh the mixture with water
oBr A BRERS HLALSELATGN U ik Giund Oy TR, s

i, GOSYAPCH-nBg /7 (el idtensityl: 390 (1\/B+I-II-J)1,00%)48 1.58 (m 2
H, 2.55 (s, 3 H, 2.65(t, J=.7.6 H, 2 H, 5.15 (s,
2 H), 6.42 (d, J= 9.0 HATepapptionl6Jg 15 7 42 (m 3 H)

it 355 Qriacfp g Sy R pignrty Bheny Bpien iy
pitoliRoritriz., 1 H), 12.73 (s, 1 H; M (APCl -neg node)
'z ) hI nteﬁq%%l of)prepare%on 1%6 lf'lsm:é%o(/@ (hyglzgx%eﬁlyz)phenylthm)
Synt hd¥iedhpm
pfeoﬁﬁor{l{rﬂe el ¥l 7.62 ﬁﬁﬁaﬂ anst illg'ﬂétﬁ?é@ hmb%ﬂ%ﬁ)&;ﬁ@%& (126 g,

IO) ni cotini ¢ acid

7reétmmdl) affoldsahptite vqmp@mdgzao €378%0)- MEAARCIneg) Iny'k (181 intensity):

P%@yﬂbﬂoxy) met hyl ) phenylthio)nicotinonitrile
i)

52 mmol ) affords the title conpound (1.04

g 97% H NVR (CDC13) Frepallitionl168J= 7.4 Hz, 3 H)
J=7.4 Hz, 2 H, 5.15

Smtheses @5(3}( 4sa£e1yl@ har;lroxy -Hpropylodenaxymethy])phe th107 44

- 7.56 (d J= 9.0 bz, 1 8.21 (dd, J=
Q%Bnégﬁé , (8 71 (d, J= 2.3 tg, 1 ro,(

Using the method of Preparation 166 using 5-(3-(hydroxymethyl)phenylthio)
picolinonitrile (1.70 g, 7.02 mmol) and 1-(2,4-dihydroxy-3-propylphenyl)ethanone (1.36
g, 7.02 mmol) affords the title compound (1.25 g, 43%). MS (APCI-neg) m/z (rel
intensity): 417 (M-H, 100%).

Preparation 169
Synthesis of 5~(4-((4-Acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylthio)
picolinonitrile.

Using the method of Preparation 166 using 5-(4-(hydroxymethyl)phenylthio)
picolinonitrile (1.90 g, 7.84 mmol) and 1-(2,4-dihydroxy-3 -methylphenyljethanone (1.30
g, 7.84 mmol) affords the title compound (1.98 g, 65%). MS (APCl-neg) m/z (rel
intensity): 389 (M-H, 100%).

Preparation 170
Synthesis of 6-(3-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylthio)

nicotinonitrile.
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WD 2006/ 057860 PCT/ US2005/ 041367 -144 9.09 (d, J= 2.0
Hz, 1 H, 12.73 (s, 1 H; M (APCI-neg node) mz (rel
WO paoensissy) : 422 (M H, 100% . Exanple 74 SyntPEeBUS200$/041367
5-(4-((4-acetyl - 3- hydr oxy- 2- met hyl phenoxy) net hyl ) pheny
lthio)nicotinic 5 acid. O -HH-1SOI~ N v S v 'COH
Usi ng the nethod of Exanple 71 using
5-(4-((4-acetyl - 3- hydroxy-2- net hyl phenoxy)
met hyl ) phenylthio)nicotinonitrile (787 ng, 2.02 mol)

ag g ogﬁ/ﬁslgttlikembﬂioﬂe)f P@@’mi&;ﬂd 66 ﬁ@l‘ﬁg IMS @@%OXyﬂ:lbkhM\)ﬂlenylthlo)
mfetmq)mtﬂée @23 &,>- hémgn@) apd 1- §L2 ﬁfhhyvlr% 3rplwswknhpmd)qll)\amone (1.00

g,'_g §§‘g1g1$3§) %fgoraﬁ ﬁlg’igtlegéoﬁ{zigouﬁé Lﬁ)é’o gfj ggIS‘étgPC?-n%g5%6z?‘g_§zmtfﬁsny)

A MI2. 189%)s, 1 H, 13.61 (s, 1 H; M (APCI-neg
node) mz (rel intensityl;: 408, (M_H, 100% . Exanple 75
Synt hesi s of reparation 171’

sf%t&ésmg éf%. a3t B@W:%ﬁ%ﬁﬁ@%eﬁbﬁgﬁ%%hgwweny

ni c trnic
nicGiiditcde.ng t he net hod of Exanple 71 using

oo R S MR T R GG ety et
n%lg&%&%gﬁ%% ddﬁﬂ]mdigand(sﬂ(iﬂﬁﬁfyd%x?tﬁﬁﬁiﬁy%%ﬂeﬂyb@tﬁanone (1.00

gH.02 monad) Fgordls the:;lt]ﬂ) congaomd (& 00 g) M$. (8PEi-neg) 1H)z (r@ intgnsity):

46 (d, J =9.0H, 1H, 7.45(q, J = 8.6
3@@%&;@ ‘58 (d. J= 9.0 Hz, 1 H). 8.22 (dd. J= 2.0,

2.3 Hz, 1 H, 8.70 (d, JP're a131t10ﬂ21721 H, 9.10 (d, J=
2.0 Hz, 1 H), 12.75 (s, M5 (APCl - neg node) niz

Spitbesis ofi-GliHagyy 396 s et Heneseamer iy DpBeny o
isonicotinonitrile.

Using the method of Preparation 166 using 2-(3-(hydroxymethyl)phenylthio)
isonicotinonitrile (1.46 g, 6.02 mmol) and 1-(2,4-dihydroxy-3-methylphenyl)ethanone
(1.00 g, 6.02 mmol) affords the title compound (1.22 g, 52%). MS (APCI-neg) m/z (rel
intensity): 389 (M-H, 100%).

Preparation 173
Synthesis of 2-(3-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylthio)
isonicotinonitrile.

Using the method of Preparation 166 using 2-(3-(hydroxymethyl)phenylthio)
isonicotinonitrile (1.25 g, 5.15 mmol) and 1-(2,4-dihydroxy-3-propylphenyl)ethanone
(1.00 g, 5.15 mmol) affords the title compound (1.75 g, 81%). MS (APCl-neg) m/z (rel
intensity): 417 (M-H, 100%).

Preparation 174
Synthesis of 6-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)
isonicotinonitrile.

Using the method of Preparation 166 using 6-(3-(hydroxymethyl)phenylthio)
isonicotinonitrile (1.35 g, 5.56 mmol) and 1-(3-ethyl-2,4-dihydroxyphenyl)ethanone (1.00
g, 5.56 mmol) affords the title compound (1.80 g, 80%). MS (APCI-neg) m/z (rel
intensity): 403 (M-H, 100%).
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25 Synt hesis of
5-(4-((4-acetyl -2-ethyl -3-hydroxyphenoxy) net hyl ) phenyl
W@ hioe)psisedt i ni ¢ aci d. WO 2006/ 057860 PCT/ US200B¢ DUIR6F041367
-145- 0O HOI' O\N S" v COCH Using the nethod of
Exanpl e 71 using 5-(4- ((4-act3l - 2- et hyl - 3-
hydr oxyphenoxy) net hyl) phenylthio)nicotinonitrile (750
ng, 1.85 nmol) affords the title conpound (350 ng,
459% : 1H NI\/R (d6-DI\/BO) 6 1.04 (t, J=7.4 Hz, 3 H),
2.58 (s, , 2.62 (QPreparafion 115, 2 H), 5.30 (s, 2

Syfthes of 6:&9 Ay aﬁﬁ‘fyl-g-hgf'ém(xafa{-'?nfﬂéf@leaéxyémﬁth%hwiﬂh0>
1s§n13§t11{dilmtrﬁe‘ 2.3 Hz, 1 H, 893 (d, J = 2.0 Hz,
1 H; M5 (APCl-neg node)

| nt ewsmgybe m4thad @ﬁ/PHpamo%I% ufing Mne(hvézrogymeﬂhsbplsemiﬂn@

SPERP D (riCcS 10 B0 8 PR AR g P none

(mtn'i@d, ﬁmﬁfs@rﬁfo@dsmae tigle RBmpound (1.23 g, 69%). MS (APCI-neg) m/z (rel
3-((4-acetyl - 3- hydr oxy- 2-
lnimsﬁy)l é&%(Mﬂi)]rﬁQt’/Wyl ) phenyl thi o) picolinonitrile (2.70

g, 6.92 mol) affords t title npound (mg, %9: 1H
NMVR (d6-DVBO) 6 1.98 (s,ri)e gpgratign éfc!g 5. 27 (s,

S i6of6R(4L&4(adetyll Z-cthyl-3HEysdrdstfphent lﬁHéhIHiS
(C N %‘%?ﬁy TR RN 33"3?%%? it R
lselalcotzmngrl Hz, 1H), 8.48 (s, 1H), 12.85 (s, 1H:; M

( APC{JFfﬁE %gﬁ‘%)ﬁ T ?reqara%ltion 18k G5 ﬁé %y()li(hf}(?rgx&wgﬁlyl)ﬁlge%%ﬂﬁo)
155n168t11(dn4|tr1%3(6t Ml g, 2 1t Mdﬁmﬂﬂd@oethﬂ@m—@m@imybhéﬁ}@h&mene (818

thIO)pICO|InIC acid, OHO S~ 20 mg
MghE SHETRNY aﬁprdsﬂweecor@pqy@mﬁw‘l 2 quant). MS (APCT-neg) hz (rel

mg%l(%nc?xyégngﬁ%ﬁ)a&e?ﬁ;wlhl g) Blygz)lolng)ni trile (2.8 g, 6.9
mmol ) affords the titl e Rrepmeatiod 177

Synthesis of 6-(4-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylthio)

isonicotinonitrile.

Using the method of Preparation 166 using 6-(4-(hydroxymethyl)phenylthio)
isonicotinonitrile (1.00 g, 4.13 mmol) and 1-(3-ethyl-2,4-dihydroxyphenyl)ethanone (802
mg, 4.13 mmol) affords the title compound (1.50 g, 87%). MS (APCI-neg) m/z (rel
intensity): 417 (M-H, 100%).

Example 71
Synthesis of 5-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylthio)nicotinic

acid.

0]
S COOH
HO o/\©/ ™
Y
Add LiOH monohydrate (1.29 g, 30.7 mmol) to a solution of 5-(3-((4-acetyl-3-
hydroxy-2-methylphenoxy)methyl)phenylthio)nicotinonitrile (1.20 g, 3.07 mmol) in a

mixture of dioxane (30 mL) and water (15 mL). Heat the mixture at reflux for 2.5 h. Cool
to room temperature. Add 17 mL of 2.0 M HCl ag. solution (pH 2-3). Extract with
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(2.11 g, 72 %: 1H N
3H), 2.54 (q,

MR (d6-DVMSO) 6 0.96 (t, J= 7.2 Hz,
J= 7.4 Hz, 2H), 2.57 (s, 3H), 5.29 (s,
WQ@Rkos/087868 (d, J= 9.0 Hz, 1H), 7.50-7.53 (m 4P)T/UF2082041367
(m 1H), 7.80 WO 2006/ 057860 PCT/ US2005/041367 -146
(d, J= 9.0 Hz, 1H), 7.95 (d,-14* 8.2 Hz, 1H), 8.55 (d,
J= 2.3 Hz, 1H), 12.83 (s, 1H; M5 (APCl-neg node) mz
(rel intensity): 422 (MH 100%. Exanple 79 Synthesis

£
E%DAQ D -fdteeaydl e@rchytiatoxid@ B0 Apy3 hindnany CiChy(1 5 piigrty the
g%‘F 0§ Okl nﬁ:r%]rg%?]%c Egﬁeﬁg) aiJf_(|)CrH thSe tlitfe &)m%%gn\ld l(Jfbg %, &&2}: 'H

pr ogd{'bﬁdenoxy )I}ygi{)geny 3hIlrQ)’)5 0 %l | IﬁI n6| t6§ |(c} e (205%% 1),
742-B50@n,vhH),)7. Ul (cbrrers9 0 He, 1 H)) 206 (ofp@unBz( LHTS. % (d, J=2.3

0B BRI Lol iy Hootgs
n§z_H§:§11§1§ens1%H)4o§g|\)ﬁ%1(1 SOO/O%(d oM II:|)|Z: e Egl

8.6 Hz, 8.53 (s, Emxample7B4 (s, 1H); M
0

S%;Agj %te %M%ﬁ&i ﬁsl‘&g?olxyl-f %reo?a?f pthg oxy?'glgthgf%ﬁényﬁgi%ﬁjéotinic
ae':id(4 ((4-acetyl - 3- hydroxy- 2- et hyl phenoxy) net hyl ) pheny
[thio)picolinic 15 acid. O HOI ONCOOH Vv'S' v
Usi ng the net hod of Exanpl e 71 using
5-(4- ((4-acetyl - 3-¢f/o
et hyl phenoxy) - met hylh pheny | B pigotoamnitrile (3.0
g, 7.7 mmol) affords tpe 1i conmpound (2.25 g,
72% : 1H NVR (d6-DVBSO) 3 2. BTH), 2.59 (s, 3H),
5.32 (s, 2H), 20 6.74 (d, J—90Hz 1H), 7.56 (s,

4H) , UZmQQhé Hﬂe%od@f'EXZmEK 7(136511‘&152?3 g4 'ﬂ%etyiil Eghyd{%&b [(d,
pl(oﬁﬂﬁhemce;gf) nwﬂa)l)pﬂm]zyl‘(hncehlcotnmwmmldz §/1)29 4,808 (nMdi-h aff@084he title
CORGPN} 3 2o NS NI ST ) D Hay T Rl 2dBY il 58 (m, 2
H), 2.55 (s, 3 H), 2.65 (t,J=7.6 Hz, 2 H), 5.15 (s, 2 H), 6.42 (d, J=9.0 Hz, 1 H), 7.39-
7.42 (m, 3 H), 7.46 (s, 1 H), 7.56 (d, J=9.0 Hz, 1 H), 8.22 (dd, J=2.0,2.3 Hz, 1 H), 8.71
(d,J=2.3Hz, 1 H), 9.10 (d, /J=2.0 Hz, 1 H), 12.73 (s, 1 H); MS (APCI-neg mode) m/z

(rel intensity): 436 (M-H, 100%).

Example 73
Synthesis of 5-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)nicotinic acid.

o
HO o S« COOH
RORe
Using the method of Example 71 using 5-(3-((4-acetyl-2-ethyl-3-

hydroxyphenoxy) methyl)phenylthio)nicotinonitrile (1.02 g, 2.52 mmol) affords the title
compound (1.04 g, 97%): "H NMR (CDCls) § 1.08 (t, J= 7.4 Hz, 3 H), 2.56 (s, 3 H), 2.69
(q,J=7.4Hz,2 H),5.15(s,2 H), 6.42 (d,J=9.0 Hz, 1 H), 7.39-7.42 (m, 3 H), 7.44 (s,
1 H), 7.56 (d,J=9.0 Hz, 1 H), 8.21 (dd, J=2.0,2.3 Hz, 1 H), 8.71 (d, /=2.3 Hz, 1 H),



25 acid. WO 2006/ 057860 PCT/ US2005/041367 -147- O HO
Il pl SUN '"COOH Using the nethod of Exanple 71
W@ gi0ng3B6{ 3- ((4-acetyl - 3- hydr oxy- 2 PCT/US2005/041367
propyl phenoxy) net hyl ) phenyl t hi o) ni cotinonitrile (2.16
g, 5.15 mmol) affords the tidfE conmpound (700 ny,
31%: 'H NWR (d6-DVSO) 6 0.83 (t, J= 7.4 Hz, 3H), 1.46
(g, J= 5 9.9 Hz, 2H), 252(s 3H), 2.62 (t, J=7.4
Hz, 2H), 5.301&5, 2H), 6.68 J=9.0 Hz, 1H), 6.91
908 (dyE=8.081%4A, )ll—ll)2;737(3>517HI,51\/1 WCI-negmo@ni mfz (el infEngy): 422
(IY?H#@A) 7.99 (q, J=6.9 Hz, | H, 8.82 (s, 1H), 13.8
s’ " Exanpl e 82 Synthesis of 2-(3 -((4-acetyl-3
- hydr oxy- 2- et hyI phenoxy) I!Rh le phenyl t hi o) ni cotinic
10 acid, 3 Usi ng the net hod of
Sexthempt o Std- ((éTaﬁatyt3 (Iyd(@w-?a@@ﬂvﬂpl@nmdmﬂwl)z»henylﬂm)mcotlmc
5 qgthyl phenoxy) methyl)phenylthio)nicotinonitrile (2.35 -
g, 6.02 mmol) affords the title conmpound (80 ng, 3%:
"H NVR (d6-DMSO 6 2.08 (s, 3H), 252(3 3H), 5.33
(s, 2H), 15 6.68 ( 90Hz, 685(d J=8.2

Hz, 1H), 7.58-7.60 ( 7 95 J= 7.2 Hz, 1H),
8.79 (d, J= 2.0 H (s 1 13.82 (s, 1H);
%S (APCI neg node) m z (reI n NS g()c)H408 (M H,

100/?} npl e 83 Synt hesi s
6 (3 e‘l@aI@c@@t}md@f Ey@mpl)@yﬂzwmtﬁn% ﬁﬁ@n@w)&ﬁefdmmqoheny

mte gip%f{lm 'Ir?e?l[l}}gph%pyflagc})%fcoﬂhor%nly@ 89 mg,%.b\b mno!l) affords the title
ccﬁnﬁ&mﬁ((@(ﬁﬁlgt %%ﬁJPDNW(Sds@MS?[iS 2.05 (s, 3 H), 2.58 (s, 3 H) 530(s,2

rreth henoxﬁgrrethyl | thio)isonicotinonitril
10 HQ;Q:, wgJ—(?@ hﬁj;y (;194 7.81(d,J= 90Hle)802(de—

2.0,2.3Hz,1H),8.73 (d,J=2.3 Hz, 1 H), 8.93 (d,/J=2.0 Hz, 1 H), 12.85 (s, 1 H),
13.61 (s, 1 H); MS (APCI-neg mode) m/z (rel intensity): 408 (M-H, 100%).
Example 75

Synthesis of 5-(4-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylthio)nicotinic
15 acid.

0
s N"~cooH

Using the method of Example 71 using 5-(4-((4-acetyl-3-hydroxy-2-
propylphenoxy) methyl)phenylthio)nicotinonitrile (2.0 g) affords the title compound (134
mg, 6% (over 2 steps)): 'H NMR (CDCl3) 8 0.95 (t, J= 7.2 Hz, 3 H), 1.53-1.63 (m, 2 H),
20 2.56(s,3H),2.70 (t,J= 7.6 Hz, 2 H), 5.17 (5,2 H), 6.46 (4, J= 9.0 Hz, 1 H), 7.45(q,J
=8.6 Hz,4 H), 7.58 (d, /= 9.0 Hz, 1 H), 8.22 (dd, /=2.0, 2.3 Hz, 1 H), 8.70 (d, J=2.3
Hz, 1 H), 9.10 (d, J=2.0 Hz, 1 H), 12.75 (s, 1 H); MS (APCI-neg mode) m/z (rel
intensity): 436 (M-H, 100%).
Example 76
25  Synthesis of 5-(4~((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)nicotinic acid.
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WD 2006/ 057860 PCT/ US2005/ 041367 -148 title conpound
(60.5 ng, 23%: 1H NWR (d6-DVSO) 6 2.13 (s, 3H), 2.56
W@ 2006859860 5. 18 (s, 2H), 6.47 (d, J= 9.0 Hz, I1AAY/PS2003B1367
(s, 2H), 7.55 (d, J= 5.9 Hz, 2H), 7.58 (s, 2H), 7.65
(s. 1H), 8.59 (d, J= 5.1 Hz:l14H), 12.76 (s, 1H): N
(APCl -neg node) mz (rel |ntenS|ty): 408 (MH, 1009 .
5 Exanple 84 Synthesis of 6-(3 -((4-acetyl-
- hydr oxy- 2- pr opyl phenoxy) met hyl ) phenyl t hi o) i | soni cot i ni
c acid. O HOI S INS COOH Using the nethod of
Exanpl e 71 using 4- acetyl 3- hydroxy-2 10
propyl phenoxy) net h

é o)isQnicotinonitrile
(2.16 g, 5.15 mmlg afffo ds M conpound (700
ng, 3 1%: 1H NMR (d6- O) GO 7.4 Hz, 3H)

1.43 2
5. 32Ué1r§ng thz%eth@d V@Ewnpls 7 lglsxylgﬁz(“r @nacet?rﬂ %fs#ly 53" 1H)

hy?@ép%éﬂoxﬁ%ﬂ%d)@eﬂ%&)ﬁ%&h ﬁlﬂ'ﬂé 9759&8&%'\% AP ]eﬁ!%ogcés the title

dﬂgﬁﬁhd 50 g e45%)1t1enerBz(d6-m191soom1m4 thm%m Hi5, RS &(s, 3
nthesis of 6-(3 - |-2-e

). By e pehBiy3 B0 §spR a7yl SO o iR 7 565 40D, 781

I L B Do SRk .-

2.0 OH)PIESOKY I 1Bt MS Qﬁﬂl’rélnlyégtmodxa))lm/ et Ditérmsn): B2 l-H, 100%).
(2.25 g, 5.55 mmol) affords the _title conmpound (750
ng, 32%: 1H NVR (d6- Dvsdixsmpledd (¢ J= 7.4 Hz, 3H),

. y 3 | Neui ..
s oG B ey kBt B i
acld), 7.80 (d, J= 9.0 Hz, 1H), 8.59 (d, J= 5.1 Hz, 1H),
12.83 (s, 1H); M5 (APCl-neg node) niz (rel
intensity): 422 (M, 100%. W) 2006/ 057860
PCT/ US2005/ 041367 ©

N” ~COOH

Using the method of Example 71 using 5-(3-((4-acetyl-3-hydroxy-2-

methylphenoxy)methyl)phenylthio)picolinonitrile (2.70 g, 6.92 mmol) affords the title
compound (mg, %): 'H NMR (dg-DMSO) & 1.98 (s, 3H), 2.58 (s, 3H), 5.27 (s, 2H), 6.69
(d, J=9.0 Hz, 1H), 7.41 (m, 1H), 7.48 (m, 3H), 7.73 (m, 1H), 7.80 (d, /= 9.0 Hz, 1H),
7.94 (d, J= 8.2 Hz, 1H), 8.48 (s, 1H), 12.85 (s, 1H); MS (APCI-neg mode) m/z (rel
intensity): 408 (M-H, 100%).

Example 78
Synthesis of 5-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)picolinic acid.

(6]
HO 0 S
/\©/ \(Nj\COOH
Using the method of Example 71 using 5-(3-((4-acetyl-2-ethyl-3-hydroxy-
phenoxy)methyl)phenylthio)picolinonitrile (2.8 g, 6.9 mmol) affords the title compound
(2.11 g, 72 %): "H NMR (ds-DMSO) & 0.96 (t, J= 7.2 Hz, 3H), 2.54 (q, J = 7.4 Hz, 2H),
2.57 (s, 3H), 5.29 (s, 2H), 6.68 (d, J= 9.0 Hz, 1H), 7.50-7.53 (m, 4H), 7.72 (m, 1H), 7.80
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-149 Exanple 86 Synthesis of
6- (4-((4-acetyl - 3- hydr oxy- 2- net hyl phenoxy) net hyl ) pheny
WO edb0¥i8sni cotinic acid. O COOH HO O ~~ SPENUS2005/041367
Usi ng the nethod of Exanple 71 using
6- (4- ((4-acetyl - 3- hydr oxy- 2=14%et hyl phenoxy)
nmet hyl ) phenyl t hi o)i soni cotinonitrile (1.77 g, 4.54
nmol ) affords the title conpound (750 ng, 40%: 1H
NVR (d6-DMSO) 8 2.08 (s, 3H), 2.59 (s, 3H), 5.36 (s,
(d2JAF9. (BHZ5II€[)j 7. 952(d9u] ] SLﬂHz,]JHH) 83538, J[=2.31H4,)1H)71583 (anl H); MS

111), = H) e 7, (d, J= 8.2 Hz,
(AdiGLrieg, %@dle@ &z g l@t%lsﬁz) 4%%6 - ]égz/t)d J= 5.1 Hz, 1H),
12.86 (s, 1H; M5 10 (APG: ﬁﬁﬂkm@de) n z (re
intensity): 408 (MH, 10095 npl e 87 nthesis of
SﬁﬁlﬁeﬁiS(dféﬁ-@C@#*ﬁbetﬁl-MHWOX&M@M&WMM@%I@WHhhmﬂhmc
io)isonicotinic acid. OCOOH HO OS N 15 Using the
thod of Exanple 71 using 6-(4-((4-acetyl-2-ethyl-3-
hydroxyphenoxy) met hyl ) phenyl t hi o) i soni cotinonitrile
(1.84 g, 4.54 mmol ords the title conpound (300

nmg, 16%: 1H NMR (d6JDMBO) 8 11%7(%‘; J= 7.4 Hz, 3H),

2.50 (s, 3H), 2.6807qf 9= 9 O F 3IH, 5.36 (s, 2H),
6.74 (d, J= 9.0 Hz, 7.357(s, “§codu 55 (d, J=
5.1 Hz, 1H), 7.59 (d, JEt 8.2 Hz, 2H), 7.67 (d, J—82

kit Sl Al
pﬂgﬁ%lgﬂ«%ﬁ( %ﬁimethél?ﬁ&eh%ﬂ?o Xy@l;&)%l}l?é& ohen gg;;’; )%ﬁég{»l? 3&%)1315 glgey title
cdnﬁﬂULm)iI(SQUIIgg:Gi%MIIH NMR @16 DNISO) 8 &Y. 8T 366 7.2 Hz, 3H), 1.46-1.37 (m,
ZI-?)CT’Z/SgSQZ gg %r/nogfl-lI)BZ6 gS (s_ 3H) 5. 28CESI]2\IH) 6.69 (d, /J=9.0 Hz, 1H), 7.44-7.56 (m,
4H), 7.71 (m, 1H), 7.80 (d, J= 9.0 Hz, 1H), 7.93 (d, J= 8.6 Hz, 1H), 8.53 (s, 1H), 12.84
(s, 1H); MS (APCI-neg mode) m/z (rel intensity): 436 (M-H, 100%).
Example 80
Synthesis of 5-(4-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylthio)picolinic

acid.

0
HO 0/\©\ /ENJ,COOH
S X

Using the method of Example 71 using 5-(4-((4-acetyl-3-hydroxy-2-
methylphenoxy)-methyl)phenylthio)picolinonitrile (3.0 g, 7.7 mmol) affords the title
compound (2.25 g, 72%): 'H NMR (dg-DMSO0) & 2.06 (s, 3H), 2.59 (s, 3H), 5.32 (s, 2H),
6.74 (d, J= 9.0 Hz, 1H), 7.56 (s, 4H), 7.70 (m, 1H), 7.82 (d, /= 9.0 Hz, 1H), 7.97 (d, J =
8.2 Hz, 1H), 8.52 (m 1H), 12.85 (s, 1H); MS (APCI-neg mode) m/z (rel intensity): 408
(M-H, 100%).

Example 81
Synthesis of 6-(3-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylthio)nicotinic

acid.
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HO O S N Using the nethod of Exanple 71 using
6-(4-((4-acetyl - 3-hydroxy-2-propyl - phenoxy)

woredogsephenyl t hi o) i sonicotinonitrile (1.73 g,PdI/liS2005/041367

nmmol ) affords the title conpound (350 ng, 19%: 1H
NVR (d6-DVMSO) 8 0.89 (t, J=-W% Hz, 3H), 1'.51 (q, J=
5 9.9 Hz, 2H), 2.59 (s, 3H), 2.62 (t, J= 7.4 Hz, 2H),
5.35 (s, 2H), 6.74 (d, J= 9.4 Hz, 1H), 7.35 (m 2H)),
7.58 (d, J =8.2 Hz, 2H), 7.67 (d, J = 8.2 Hz, 2H),
7.83 (d, J =9.0 Hz;y 1 H, 8.59 (d, J=5.1 Hz, 1H),
12.86 (s, 1H); M (¢ neg nmode) mz (rel intensity):

436 (M H 1009 . Ex 9 O hesi s of
5-(3-((4- acetyl - 3- H9dr x;P ylphenoxy) met hyl ) pheny
| sul finyl)nicotinic achd. SOOHCOON N Add a

0.5 Msolution of potassium peroxyrmnosulfate (0.61 g,

5. (3Veps e Rt Bsab Bl s R AR o3 15
%§Iphbﬁdxy§1héuhypphdmwnhﬁ%ebtﬁﬁaﬁnmz 16 g56 18ip])iafifords the title

nmet hanol (7.5 gjat O C Alowthe solution to warm

ccvropcvlmdrﬁ@fémgeﬁhﬁ) r &l NNR ghsiDMBED 50.83 @,/ Adef MatdD. éﬁé (q.J=

98 A AT i e 82 4§ = HEAh R0 GrEDRE s d 7 - 9.0 iz, 1,

6@@%&,305* 8ld Iz e H)he sy esi3EDe7.61 ) BT 68Ukl 1), 7O06Z6,17= a9z, 1H),
hexanes to gslve a light yellow solid. Purify the

8,331(5,dWD)s b3-8 &, BY1 | ash chr omat ograhpy on silica gel

eluting with a 20 m xture gegPne, hexanes, and

acetic acid (50:50:1 to 9 B@G( afford the t|tIe

S?ﬁtﬁ@@s&lm 23’3@( r@etylS%ydroMﬁ ﬂhﬁtl(y@ﬁreﬁ)bmneﬂlyl)pﬁén}(l&uo)ﬁlcoumc
H, 2.58 (s, 3 H, 5.33 (s, 2 H), 7 (d, J=9.0

acid) | 761763(m 2 H), 7.77 (d. J—9.0Hz, 1 H
7.81-7.83 (m 1 H, 7 88 (s, 1 H), 8.49 (t, J

Hz, 1 H, 9.08 (d, .0 H, 1 H, 9.12 (d, J

He, 1 H, 12.84 (¥ JL W) M ( Cg—neg node) m
intensity): 424 (MHH; 057860
PCT/ US2005/ 041367 - 151 Exanpbe 96..8ypshgsi s of

5- (3-((4-acetyl - 3- hydr oxy- 2- propyl phenoxy) net hyl ) pheny
| sul Ustnglthdrinethod vif Exam@ied’1 using 2-(3-((4-acetyl-3-hydroxy-2-

methylphenoxy) methyl)phenylthio)nicotinonitrile (2.35 g, 6.02 mmol) affords the title
compound (80 mg, 3%): "H NMR (d¢-DMS0) & 2.08 (s, 3H), 2.52 (s, 3H), 5.33 (s, 2H),
6.68 (d, J=9.0 Hz, 1H), 6.85 (d, J= 8.2 Hz, 1H), 7.58-7.60 (m, 5H), 7.95 (q, /= 7.2 Hz,
1H), 8.79 (d, J=2.0 Hz, 1H), 12.84 (s, 1H), 13.82 (s, 1H); MS (APCI-neg mode) m/z (rel
intensity): 408 (M-H, 100%).

2.0
2.0
z (

Example 83
Synthesis of 6-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylthio)isonicotinic

acid.

z
COOH
Using the method of Example 71 using 6-(3-((4-acetyl-3-hydroxy-2-
methylphenoxy)methyl)phenylthio)isonicotinonitrile (250 mg, 0.640 mmol) affords the



10

15

20

00 HOOI Nzzz ST) Nv, COOH N 5 Using the nethod

of Exanple 89 using 5-(3-((4-acetyl -3-hydroxy- 2-
w@e@pps786phenoxy) net hyl) phenyl t hi 0) ni coti ni ¢ BCT/USY0BLBH1367

ng, 0.50 nmmol) affords the title conpound (90 ny,

40%: 1H NMR (CDC13) 6 0.93-148; J= 7.2 Hz, 3 H),
1.50-1.60 (m 2 H), 2.56 (s, 3 H, 2.67 (t, J=7.6

Hz, 2 H, 5.20 (s, 2 H, 6.39 (d, J=9.0 Hz, 1 H),

7.55 (d, J= 9.0 Hz, 1 H, 7.57-7.58 (m 2 H), 7.69
titelompband (60, the325%): IH NMR (dTOMS) S12.H (s 1), 2 S6(S( BH), 518

(82216) |6|217 (d Hyr 9}_(?1112,71@% 2497, ﬂll}); 7. P?é(‘é A(Fﬁ:ﬁ 9#%@ %d’é%g e 2HD), 7.65
(S,Oj%ﬁ R 8.5@t ,n ' —I—tSyl) Hz,%), ﬁ%gl (S,JI%%/IS Me@ n%de§¥ﬂ7& '&%f’fn%ensﬁy).

4@-ﬁMH,000%9,et yl - 2- et hyl - 3- hydr oxyphenoxy) net hyl ) phenyl
sulfinyl)nicotinic acid._Oo HOOSIC@\l 15 N
Using t he mat hod of ExanpEzampl

SRR %5%%E%éo.xﬁQﬂﬁfrgé%ﬁinf%gﬁﬂ%%phmﬂmo onieotine
aoﬂi.fords the title conmpound (50 ng, 23%: 1H NWR

(d6-DVSO) 6 1.00 (t, J= 7.4 Hz, 3 H, 2.57 (s, 3 H),

2.57 (q, J=17.4 Hz, , 5.33 (s, 2 H, 6.67 (d, J=

9.0 Hz, 1 H, 7.61-GQ. 7.76 (d, J= 9.4

Hz, 1 H), 7.82-7. 85Hb & S M, 1 H), 8.48 (dd,
J=2.0, 2.3 Hz, B Hz, 1 H), 9.11

(d, J= 2.0 Hz, 83 (s, 1 H);

M5 (APCl - neg node) MZ (rel |ntenS| y): 438 (MH,

100 h ]
5- (ﬁl l?gﬁgegﬁg&ﬁ?@ %{%}%@% 7 1}Sﬁn£gt6h§/3 (e Y heny

prbpylpher;dx)')mﬂhyl)phenylﬂﬁé)1mcd>t1nvmtli’1© @1 6@7866 mmol) atfords the title
oo (1 pags 3 @bnggxi[\@g(d@ 9’3%8) Yo% T =Y 419 F 48, 2m),
231 (360 4. 5368t Y L3 Ny BeX¥%33-EBIIY b-72 (d, /= 9.0 Hz, 1H), 7.35 (s, 1H),
7.57 (m, 4H), 7.70 (s, 1H), 7.81 (d, J= 9.0 Hz, 1H), 8.59 (d, J= 5.1 Hz, 1H), 12.84 (s,
1H); MS (APCl-neg mode) m/z (rel intensity): 436 (M-H, 100%).

Example 85
Synthesis of 6-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylthio)isonicotinic

acid.

O
HO o’\©/S©
Z
COOH
Using the method of Example 71 using 6-(3-((4-acetyl-2-ethyl-3-
hydroxyphenoxy)methyl)phenylthio)isonicotinonitrile (2.25 g, 5.55 mmol) affords the
title compound (750 mg, 32%): 'H NMR (dg-DMSO0) & 0.98 (t, J = 7.4 Hz, 3H), 2.50 (s,
3H), 2.57 (m, 2H), 5.32 (s, 2H), 6.71 (d, J= 9.0 Hz, 1H), 7.36 (s, 1H), 7.56 (m, 4H), 7.69
(s, 1H), 7.80 (d, J= 9.0 Hz, 1H), 8.59 (d, J= 5.1 Hz, 1H), 12.83 (s, 1H); MS (APCl-neg
mode) m/z (rel intensity): 422 (M-H, 100%).



10

15

20

phenoxy) nethyl ) phenylthio)nicotinic acid (205 ny,
0.50 mmol ) affords the title conpound (100 ng, 47%:
WO BhoblRs¢@6- DMSO) 6 2.04 (s, 3 H), 2.57 (s, 3 POT/US2082041367

(s, 25 H, 6.69 (d, J= 9.0 Hz, 1 H, 7.65 (d, J= 8.2

Hz, 2 H), 7.79 (d, J—94Hzl491H) 7.87 (d, J=18.2

Hz, 2 H, 8.50 (dd, J= 2.0, 2.3 Hz, 1 H), 9.12 (d, J=
2.3 Hz, 1 H, 9.13 (d, J= 2.0 Hz, 1 H), 12.84 (s, 1

H:; M5 (APCl-neg node) mz (rel intensity): 424 (MH,
100% . Exanpl e 93 Synt hesEsample 86

SUEIY G A GRPiY -z hes B oD Rghy Grdicotini

gd COOH O Using the nethod of Exanple 89 using
(4-((4-acetyl -2- ethyl 3- hydr oxyphenoxy)
nmet hyl ) phenyl thio)nigotinic acid (126 ng, 0.30 mol)

affords the title nd(20rrg cto¥) : 1H NWR
(d6-DMSO) 6 1.03 (t 256 (s, 3 H,
15 2.62 (q, J_74H9 sI2H) 6.69 (d.
J= 9.0 Hz, 7.64 (d, J— EHzN2 , 7.79 (d,
J= 9.0 Hz 88 (d, J-86

J= 2Uging ﬂlegnﬂima QZ Fiyamplg 71 zisijng 6- (ﬁt@aset@f‘-hi A (ng'ls
m%}gylpzluxl}g%y? nes y%%)gggylﬁ s?ﬁlc()ﬁnorﬁtrﬁg (1. i’ﬁg,&%éf ﬁlmo]q_léfﬁ"ords the title

Intensity):

ohqmﬁ»l? ((B(Imrgj 41)%)4 HNW@MSO@BZOS (s, 3H) 259 (s 3H), 5.36 (s,
4- ac

2Hs %I7f5| (Hyf 59 éénlftl)@%i?’ﬁlo(gy%@r ZT%E‘E}%L)? i%o%y@nﬁlt_h%h% 7.67

200 8 20 1 7 3 :
373 SRESEM, I S700 B3R 5 910 L5, 0 i, DR . i
(Amamwdd@trﬂwl(ﬂebhmitw%s (Melel) lilﬂ%)m c acid (130 ny,

0.317 mml ) affords the t|tIe cq;rpound (40.2 rTg,
O% 1H NMR ( d6- acet one) EXamples 2.58 (s,

S)?rﬁhesbsﬁﬁf%(%(@dl az;%'ip -2~ eﬁxg@@ }{y‘arox}%l&ogyggeth;]lbﬁhenﬁtﬁg)lJon%'otlmc

adi, 1H), 7.94 (s, 2H), 8.51 (s, 1H), 8.78 (d, J= 5.1
Hz, | H), 12.89 (s, 1H; M (APC -

o COOH
HO 0 Q@
SN

Using the method of Example 71 using 6-(4-((4-acetyl-2-ethyl-3-
hydroxyphenoxy) methyl)phenylthio)isonicotinonitrile (1.84 g, 4.54 mmol) affords the
title compound (300 mg, 16%): "H NMR (ds-DMSO) & 1.07 (t, J = 7.4 Hz, 3H), 2.50 (s,
3H), 2.65 (q, J= 9.9 Hz, 2H), 5.36 (s, 2H), 6.74 (d, J= 9.0 Hz, 1H), 7.35 (s, 1H), 7.55 (d,
J=5.1Hz, 1H), 7.59 (d, J= 8.2 Hz, 2H), 7.67 (d, J= 8.2 Hz, 2H), 7.82 (d, J= 9.0 Hz,
1H), 8.59 (d, J= 5.1 Hz, 1H), 12.85 (s, 1H); MS (APCI-neg mode) m/z (rel intensity):
422 (M-H, 100%).

Example 88
Synthesis of 6-(4-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylthio)isonicotinic

acid.
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neg node) mz (rel intensity): 424 (MH 100%.
Exanpl e 95 Synthesis of 6-(3 -((4-acetyl-2-ethyl-

WO bopdioszeyphenoxy) met hyl ) phenyl sul finyl) i soniBPOL/U81005/041367
acid. Oo HOOS N1, 10 COOH Using the method of
Exanpl e 89 using 6-(3-((4-ackilsl - 2- et hyl - 3- hydr oxy
phenoxy) et hyl ) phenyl t hi 0)i sonicotinic acid (200 ny,
0.472 mmol ) affords the title conmpound (18 ng, 9%:
"H NWVR (d6-DMSO 6 1.02 (t, J= 7.4 Hz, 3H), 2.57 (m
2H), 2.57 (s, 3H), 5.32 (s, 2H), 6.66 (d, J= 9.0 Hz,
1H), 7.59 (d, J= 5.@, 2H), 7.74 (d'@OﬁSI—I), 15 7.84

1 H

(d, J = 5.1 Hz, 8.71 (d, J =4.7

Hz, 1 H), 12.83 (s HPH); 7S bg node) 'z (rel

intensity): 438 (MH 108% . EXang €N96 Synt hesi s of

5-(3-((4-acetyl - 3- hydrox - 2- met hyl phenoxy) net hyl ) pheny
u

5 R B BB s T P AR R
plﬁ&lbﬁ%)&’rﬁ@tﬁ?ﬁ?ﬂé‘n&ltﬁloﬁ1@0rﬁémﬁlonﬁnféQ1 rmrgl ). 18 mival) &ffotds-the title

to a solution

ccanmcsm(l((ai(bnm §9%3- FRRIME (s DMEON §108etoky 7 elilaydH), 1.51 (q, /=

o BIEE S 24 0 P P (PO 1 AR a0/ 2R (e = 9.4 Fi, 1R,

788 3@t DAN TaKiduTe 8 XD, 797 @, 4= &@Hzam@) 58'3"(§O.JTHt9|(PHz 1H),
of 25 pot assi um per oxy nonosul f at e (1.54 50 nmmol
8.50 (Meﬁ 1(Hz, dHiLf &6165 DN NI GARC]-neg quh)am/ﬁ elintensity): 436 (M-
HHg@g%xiﬂhe m xture at 80 C for 19 h. Cool to roomtenp.

ter and WD 2006/ 057860 PCT/ US2005/ 041367 -154
0.50 nL of 2.0 MHO to tEgaﬁbktsge Extract the
mxture with EtOAc. Dry, filter_ and concentrate

Syathesisof - ((éﬁcaﬁyb3ﬁydqua%méwmhﬁn@@f)mﬁvl)@herylfmlﬁwl)mcotlmc

a | eluting with a mxture of acetone, CH2Cl2, and
acetic acid (20:80:1) to afford the title conmpound (74

° g COOH
HO o =
RO S
Add a 0.5 M solution of potassium peroxymonosulfate (0.61 g, 1.00 mmol) in

water (2.0 mL) to a solution of 5-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)-
phenylthio)nicotinic acid (205 mg, 0.50 mmol) in methanol (7.5 mL) at 0 °C. Allow the
solution to warm to room temperature and stir for 1.5 d. Add water and 2.2 mL of 2.0 M
HCI to the mixture. Extract the mixture with EtOAc. Dry, filter and concentrate.
Recrystallize the residue from a mixture of CH,Cl, and hexanes to give a light yellow
solid. Purify the yellow solid by flash chromatograhpy on silica gel eluting with a
mixture of acetone, hexanes, and acetic acid (50:50:1 to 90:10) to afford the title
compound (31 mg, 15%): "H NMR (ds-DMSO) & 2.01 (s, 3 H), 2.58 (s, 3 H), 5.33 (s, 2
H), 6.67 (d,J=9.0 Hz, 1 H), 7.61-7.63 (m, 2 H), 7.77 (d, J=9.0 Hz, 1 H), 7.81-7.83 (m,
1 H), 7.88 (s, 1 H), 8.49 (t,/=2.0 Hz, 1 H), 9.08 (d,J=2.0 Hz, 1 H), 9.12 (d, /J=2.0 Hz,
1 H), 12.84 (s, 1 H); MS (APCl-neg mode) m/z (rel intensity): 424 (M-H, 100%).
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ng, 34%: 1H NMR (d6-DMBO 6 2.03 (s, 3 H, 2.58 (s, 3
H, 5.37 (s, 2 H, 6.70 (d, J=5 9.4 Hz, H, 7.71

W@ 206057860 8 Hz, 1 H), 7.79 (d, J= 9.0 Hz, 1 H)PCTUSD05/041367
(d, J=7.8 Hz, 1 H),807( J= 8 Hz, 1 H, 8.16
(s. 1 H), 863 (dd, J= 2.0, -?%13 Hz, 1 H), 9.28 (d, J=

-
2.0 Hz, 1 H, 9.35 (d, J= 2.3 Hz, 1 H, 12.84 (s, 1
H; M5 (APCl-neg node) miz (rel intensity): 440 (MH,
100% . Exanmple 97 10 Synthesis of

5 (3 ((4-acetyl - 3- hydr oxyERamplyl phenoxy) et hyl)pheny

I fon ni cotjpic .aci C(p\l
ﬁgé %flﬁxsgy%g-@%%p@gyﬁggq@(y)meth}sd)&leny sulfinyl)nicotinic
é (3 ((4-acetyl -3-hydroxy-2- propyl - phenoxy)
met hyl ) phenyl t hi o) nicotinic acid (219 ng, 0.50 nmol)
affords the title 1% conpound (135 ng, 58%: 1H NWR
(CDC13) 8 0.95 (t, N2 Hz, 39, 1.52-1.62 (m 2

H, 2.57 (s, 3H),, t@/ Hzoo@ H), 5.22 (s,
2 H), 6.41 (d, J =%, ) 57 (d, J= 8.6 Hz,
1H),763(t,J—78,1 " 70W0 (d, J= 7.4 Hz, 1
H, 7.99 (d, J= 8.2 Hz, H, 8.05 (s, 1 H, 8.83

g d i ’ZUglgg%lae me@ g E% arilp%89 L%E?g% 3dg(4%fe1§§ 9. %oﬁ-ibpmpyl_

plﬁeﬁB@)lﬁaigymﬁaylthﬁ)mwtﬁhc a0id @219irhy,) 0.5 mBad]Mafifordd BHa%tle
20 Exa e 98

C@np@mel(( mgeﬂ%%zHeNMR (@Dﬁwww;{he’m%@)%ﬁﬂy‘) Y peh§? (m, 2
Lﬂléog&y‘%m f?ﬁgtg.f%ﬂ ﬁz F@ %gpgsoz%g\ 39909 FN1-,N BY, 7.55
(HITED.0 (8; aept y.67-2- ﬁ@fylzﬁ) hy.69 aitys=2%, 4.3 Hz 1 H) 7.76 (s 1 H)

sRISTO FEL YA PISOYL U gl cqtini o 26 o ﬂae%a"?m s (5,1

%%ﬁég@%&@%@d&%ﬁ%ﬁ%ﬁ%@@ bo (.

J_
74Hz 2 H, 5.3 8 (s, 2ExhmpRe® (d, J = Hz, 1

Sé)fgthesys @%5 §3d((4ja,cetyl 3 qq%Hi 31h§14)r(')1>y@h7 L eth;gﬁphe@yfqgﬁlznyl)mcotnnc
&, 8.15 (s

° g COOH
HO o =
RO S
Using the method of Example 89 using 5-(3-((4-acetyl-2-ethyl-3-hydroxy-
phenoxy) methyl)phenylthio)nicotinic acid (212 mg, 0.50 mmol) affords the title
compound (50 mg, 23%): "H NMR (d-DMS0) & 1.00 (t, J = 7.4 Hz, 3 H), 2.57 (s, 3 H),
2.57(q,J=7.4 Hz, 2 H), 533 (s, 2 H), 6.67 (d,J=9.0 Hz, 1 H), 7.61-7.63 (m, 2 H),
7.76 (d,J=9.4 Hz, 1 H), 7.82-7.85 (m, 1 H), 7.87 (s, 1 H), 8.48 (dd,J=2.0,2.3 Hz, 1
H),9.08 (d,/=2.3 Hz, 1 H), 9.11 (d,J=2.0 Hz, 1 H), 12.83 (s, 1 H), 13.83 (s, 1 H); MS
(APCI-neg mode) m/z (rel intensity): 438 (M-H, 100%).
Example 92

Synthesis of 5-(4-((4-acetyl-3-hydroxy-2 -methylphenoxy)methyl)phenylsulfmyl)mcot1mc

acid.
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1 H, 862 (dd, J= 2.0, 2.3 Hz, 1 H, 9.28 (d, J= 2.0

Hz, 1 H, 9.33 (d, J= 2.3 Hz, 1 H, 12.84 (s, 1 H;
wWOB06AFP8e neg node) niz (rel intensity): 454 (MHPS2005/041367

100%9 . 5 Exanple 99 Synthesis of

5- (4- ((4-acetyl - 3- hydr oxy- 2-h8*-hyl phenoxy) net hyl ) pheny

| sulfonyl) nicotinic acid. O HOMOI| ~~ ~%W~ I~ " v

_COOH O O Using the method of Exanple 96 using

5- (4- ((4- acetyl - 3- hydroxy- 2- net hyl - 10 phenoxy)

nmet hyl ) phenylthio)njcotinic acid (205 ng, 0.50 mol)

affords the titleg und (145 ng, 66%: 1H NMR
(d6-DVSO) 8 2.06 (s 7 (sn.3 H, 538 (s, 2
H, 6.68 (d, P 7B (Id, J= 8.2 Hz, 2

J= 0.
H, 7.79 (d, ngon H), SIS ACO0H= 8.2 Hz, 2
H, 8.63 (t, J=2.0 Hz, 1 H, 98 (d, J-20Hzl
H, 9.38 (d,

(5, Hoig gt %ﬁ@aplﬁfﬁé’ésswé b b ahiogy > -

PEHAS eI A0 el i s,
cdrﬂpﬂlﬁldmwo mgMT%} |1HIN,MRC(dd-DMBOb-|6)2[04QSJ 3 H); 2 57 (51 3'E5, 592 (s, 2
the met hod_of

HE & (ch SR80 T B0 s Gy b 3o, 78 (& SR 4¥i2d m, 7.87 @
T PR 0 (TR0 2N, £R PN (RO, 0.8 16, T8, P (g, /=20

H¢,JPHPNBMM @, DHRAVISt(APTEnég dndde) nizz em infendity) 14BUMAH, 1D0%).
H, 2.56 (s, 3 H, 2.61 (t, J. =7.6 Hz, 2 H, 5.3 8
(s, 2 H, 6.67 (d, J = 9. Bxgmple®3y * 7 70 (4 '3 = 8.2

S)Egthes;s 3}:1?)5 (47((Z %cé(t?l -2-bthyR 3%}’d?oxy%h{bﬁo’xygg&g}.’lg%e?gl’iul\?rg?lfgi%otini;:

J="270
acik, 1 ,938(d J= 2.3 Hz, 1 H, 12.84 (s, 1 H),

14.02 (s, 1 H; M (APCI-neg node) nmz (rel
intensity): 468 (M 100% . WD 2006/ 057860

PCT/ US2005/ 041367 O N
O/\©\ s I
§/£§:LCOOH
6]

HO
Using the method of Example 89 using 5-(4-((4-acetyl-2-ethyl-3-

hydroxyphenoxy) methyl)phenylthio)nicotinic acid (126 mg, 0.30 mmol) affords the title
compound (20 mg, 15%): "H NMR (d-DMSO) & 1.03 (t, J= 7.4 Hz, 3 H), 2.56 (s, 3 H),
2.62(q,J=7.4Hz,2H),5.32(s,2 H), 6.69 (d,J=9.0Hz, 1 H), 7.64 (d,J=8.6 Hz, 2
H), 7.79 (d,J=9.0 Hz, 1 H), 7.88 (d, /= 8.6 Hz, 2 H), 8.50 (dd, /= 2.0, 2.3 Hz, 1 H),
9.12 (d,J=2.3Hz, 1 H),9.13 (d,/J=2.0 Hz, 1 H), 12.83 (s, 1 H), 13.82 (s, 1 H); MS
(APCI-neg mode) m/z (rel intensity): 438 (M-H, 100%).

Example 94
Synthesis of 6-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylsulfinyl)

isonicotinic acid.

HO 0 [Fk
P
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Exanpl e 101 Synt hesi s of
5-(4-((4-acetyl -2-ethyl -3-hydroxyphenoxy) met hyl ) phenyl

W@ 00b05m860 ni cotinic acid. 3 HO O ~\N |~ ;"A RCT/OSX0B5/041367
O O5 Using the nethod of Exanple 96 usi ng
5- (4- ((4-acetyl - 2-ethyl - 3- hyldoxy- phenoxy)
nmet hyl ) phenyl thio)nicotinic acid (140 ng, 0.33 mol)
affords the title conpound (72 ng, 48%: 1H NWR
(d6-DVsO) 8 1.05 (t, J=7.4 Hz, 3 H, 2.56 (s, 3 H),
2. 63U¢iag the method of-ExaIﬁpll':IBS) uSing 6&3(@4—&6’[}‘1}3 -hﬁdt@iy-@dmeﬂhy-

lphenogy);nq.t&yl%@epgllthlg)lchﬁ mc Ja.cug(léo Ilﬁg= 0% 1%%@6@%%{(&311(3 title
iR 5B T 2T G sy i, 534

2H) 6.6|H$d, .(ABCCJ Haegn036)7.64 (Zn,(ZfEl 71764 énb+ 9)4)Hz 458, TR K, J=7.4
1009 . nt hesi s of

Ha I(B), 74 (bbb 53(%%9&(% i e ) Fion SF ) STy S YPCT

dg3 Rk re] RRGRIGPlss pLL 1o 0 HOS O 1 ni-

5-(3-((4- acetyl 3- hydroxyEi’ampleIﬂSyI

phenoxy) gl )%31£~ell1tyg qz EI COH“F&I Cg)?r(l:ﬁlgyl é?%lggﬂﬁppr

1s<§rﬁ§ot9i(‘/c591d.8 2.04 (s, 3H, 2.58 (s, 3H), 5.38 (s, 2H),

6.70 (d, J= 9.0 Hz, 1H), 7.72 (t, J= 7.8 Hz, 1H), 7.82

(g, J= 13.5 Hz, 2H), |8.04 (d, J= 20 8.2 Hz, 1H), 8.15
(s, 1H), 8.21 (d, Hz, 1H),08 51 (m 1H), 9.24
(s, 1H, 12.85 (s, suey node) mz (rel
intensity): 440 (M rrpl 103 Synt hesis of

5- (3- ((4- acetyl - 2- et hyl -3- hydréxyphahoxy) met hyl ) pheny!
sul fonyl )picolinic acid. WO 2006/ 05373%%

PCT/ Hsslﬁg ghSe/ rggt]isg Z)f Exe:tlrISlgle 88 using 6-(3-((4-acetyl-2-ethyl-3-hydroxy-
phenoxy)methyl)phenylthio)isonicotinic acid (200 mg, 0.472 mmol) affords the title
compound (18 mg, 9%): 'H NMR (ds-DMS0) & 1.02 (t, J = 7.4 Hz, 3H), 2.57 (m, 2H),
2.57 (s, 3H), 5.32 (s, 2H), 6.66 (d, J=9.0 Hz, 1H), 7.59 (d, J= 5.1 Hz, 2H), 7.74 (m, 3H),
7.84 (d, J= 5.1 Hz, 1H), 8.31 (s, 1H), 8.71 (d, /= 4.7 Hz, 1H), 12.83 (s, 1H); MS (APCI-
neg mode) m/z (rel intensity): 438 (M-H, 100%).

(_n

Example 96
Synthesis of 5-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylsulfonyl)-

0]
0:.:0
Hiji;\ O/\©/ S\mCOOH
N/

Add a 0.5 M solution of potassium peroxymonosulfate (1.54 g, 2.50 mmol) in

nicotinic acid.

water (5.0 mL) to a solution of 5-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)-
phenylthio)nicotinic acid (205 mg, 0.50 mmol) in methanol (7.5 mL) at room
temperature. Heat the reaction mixture at 40 °C for 3 d. Add a 0.5 M solution of
potassium peroxymonosulfate (1.54 g, 2.50 mmol) in water (5.0 mL) and DMF (10 mL)
to the mixture. Heat the mixture at 80 °C for 19 h. Cool to room temp. Add water and



10

15

20

25

0:S.0 HO O N COON 14, Using the nethod of Exanple 96
using 5-(3-((4-acetyl-2-ethyl -3-hydroxy-

wob@nosassiet hyl ) phenyl t hi o) pi colinic acid (250PemyUSDNS®H1367

nmmol ) affords the title conpound (160 ng, 59%: 'H

NVR (d6-DVSO) 8 1.03 (t, J=-V3% Hz, 3H), 2.57 (s, 3H),

5 2.60 (q, J= 10.2 Hz, 2H), 5.38 (s, 2H), 6.69 (d, J=

9.0 Hz, 1H), 7.83-7.70 (m 3H), 8.04 (d, J= 7.8 Hz,

1H), 8.13 (s, 1H), 8.20 (d, J= 8.2 Hz, 1H), 8.50 (m
0.5bmI, 6f 2.0 M #HClis the @ixtide, Extiict tH2mBdufeswitl BIOASDry, filter and
cc(E;Agggtﬁqtge mnfg%gwqqgﬁlp i)%/ (efiasﬂ Qltlrgrr;l%’ltot g%/;ghpy40§14s1lgc'\a/tL ggl ehllglgg/omth a

ntdfe ?t?*@t‘%h ML OB S BRI IV LRSI (74
g5 B414).1 NMR*G@&'DMSCE@MB@ 91 3is8ds, 3 H), 537 (5. 2 ), 6.70 (4, J =

gy FRTh I ﬂeﬁém Fb 5Tk V%0 b 8 D02 07 61

I f L0 _
HRE&O? @ fD—NE%SH%I'lSH% x 2?(3 %f?@.g@ﬁgc( i Fg.ﬁg%sm H)lg'ﬁ)g d,J=
2335{72 13&3) 935 (aJ—J) 23 HB, ](H) 12:84%4, BHMZ\ASZHPCIE'mc@?nddS) m/z (rel

7.72 (t, J= .
IIEWIW)?‘*%@)(MdH 1300/3) 0 He. 2t|)|) 8. 04 §d i= 7. 8 Hz "1H)
8.13 (s, | H), 8.20 (m 1 amp/%g.p(q, J= 7.0 Hz, 1H),
9.21 (m 1H), 12.85 (s, 2H); (APCI - neg node) m z
Symtbésis ofit-ERg#tagyty]-368 dfddyt2-prbpPthenEyampthe]) plmy ol fonyl)
Synt.hesi s of
nigofinic agig. acetyl - 3- hydr oxy- 2- et hyl phenoxy) met hyl ) pheny
| sul fonyl) isonicotinic acid. OOS:ON HOO "1(~; 1°?
COOH WO 2006/ 05786 US2005/ 041367 -158

0:.-0
HO O/\Q/SWCOOH
N/

Using the method of Example 96 using 5-(3-((4-acetyl-3-hydroxy-2- propyl-

phenoxy) methyl)phenylthio)nicotinic acid (219 mg, 0.50 mmol) affords the title
compound (135 mg, 58%): "H NMR (CDCls) & 0.95 (t,J=7.2 Hz, 3 H), 1.52-1.62 (m, 2
H), 2.57 (s, 3 H), 2.69 (t, J=7.6 Hz, 2 H), 5.22 (s, 2 H), 6.41 (d, J=9.0 Hz, 1 H), 7.57 (d,
J=8.6Hz,1H),7.63(t J=78Hz 1H),7.70(d,J=74Hz, 1 H),7.99(d,/J=82Hz 1
H), 8.05 (s, 1 H), 8.83 (dd, /=2.0,2.3 Hz,1 H),9.32 (d,J=2.0Hz, 1 H), 942 (d,J=
2.0 Hz, 1 H), 12.74 (s, 1 H); MS (APCI-neg mode) m/z (rel intensity): 468 (M-H, 100%).
Example 98
Synthesis of 5-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylsulfonyl)nicotinic

acid.

O
0:.-0
HO O/\©/SWCOOH
N/

Using the method of Example 96 using 5-(3-((4-acetyl-2-ethyl-3-hydroxy-
phenoxy)methyl)phenylthio)nicotinic acid (212 mg, 0.50 mmol) affords the title
compound (130 mg, 57%): "H NMR (ds-DMS0) & 1.03 (t, J= 7.4 Hz, 3 H), 2.57 (s, 3 H),
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Usi ng the nmet hod of Exanple 96 using
6-(3-((4-acetyl - 3-hydroxy-2-net hyl - phenoxy)
woredogsephenyl t hi o)i sonicotinic acid (100 ng, PCRU&2005/041367
mol ) affords the title conmpound (23.0 ngy, 24%: 1H
NMR (d6-DVSO) 8 2.03 (s, 3Hyl5%2.58 (s, 3H), 5.38 (s,
2H), 6.69 (d, J=9.0 Hz, 1H), 7.70 (t, J= 7.6 Hz, 1H),
7.80 (d, J= 9.0 Hz, 1H), 7.83 (d, J 5 =7.8 Hz, 1H),
7.98 (d, J=7.8 Hz, 1H), 8.07 (s, 1H), 8.08 (s, 1H),
2.80 48 J=57.4%6), 2 1), 838((8l.2 H), 656%4(d/JHD.4 HE) 1 H) 2733 ({,9,= 7.8 Hz, 1

e e ) TR M a5

Y, - eexy i3 | =

R RE 7 G PR B R S P I 1 S BB e 1D,
12.8 (st HHo M SOfA FEXlamggl rao @ mi/g i(redjintensity): 454 (M-H, 100%).

6- (3-((4-acetyl - 3- hydroxy-2 pri)p | phenoxy)

met hyl ) phenyl t hi 0) i soni coEFi‘ﬁ“B“a%q d (200 mgy, O.457

I Y
STRR RS PG b YRy R A Bl s o
nigbfinic 2ciB8 (m 2H), 2.58 (s, 3H), 5.37 (s, 1H), 6.69

(d, J= 9.0 Hz, 1H), 7.71 (t, J= 7.6 Hz, 1H), 7.80 (d,
J= 9.0 Hz, 2H), 7. J= 7.8 Hz, 1H), 8.07 (s, 1H),
8.08 (s, 1H), 8. 1H), 8.88 (d, J= 4.7 Hz, 1H),
12.84 (s, 1H); M5 (&P sONiTdgle) iz (el

intensity): 469 ?? (M ) 07 20

Synt hesi s of o”g“‘o J:SOIJ[
6-(3-((4-acetyl -2-ethyl -3-hydroxyphenoxy) net hyl ) phenyl
sul f Usipk the msthnd 06 Exanple6i using®-(4-H @cOyl-3hpdiexy~2-miethyl-

' he, I . [ .
p]%%g@)gy)(rgatilx éeyﬁlt%&?%}ﬁ%@q% m&gg,g(gﬁ(gﬁnﬁa affords the title
| LA o) , Y .
oTBUIPRESYL by i mamcpUI e Ebd 9D TED 13 2
HNNRSS (@6 ENBIDHZ81 H)272 (d, JU=8.2 Hez, BA), 3Hp,(d2/59.0H7, 13H), 8.14 (d,
J=8.2Hz 2H),8.63(t,J=2.0Hz, 1 H),9.28 (d,/=2.0Hz, 1 H),9.38(d,J=23Hz, 1
H), 12.84 (s, 1 H), 14.01 (s, 1 H); MS (APCI-neg mode) m/z (rel intensity): 440 (M-H,

100%).

Example 100
Synthesis of 5-(4-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylsulfonyl)

nicotinic acid.

(@)
™
LSe COOH
O§O‘

Using the method of Example 96 using 5-(4-((4-acetyl-3-hydroxy-2-propyl-
phenoxy)methyl)phenylthio)nicotinic acid (75 mg, 0.17 mmol) affords the title compound
(46 mg, 57%): "H NMR (ds-DMSO) & 0.88 (t, J= 7.4 Hz, 3 H), 1.44-1.54 (m, 2 H), 2.56
(s,3 H),2.61 (t,J=7.6 Hz,2 H), 5.38 (s, 2 H), 6.67 (d,J=9.0 Hz, 1 H), 7.70 (d, J= 8.2
Hz, 2 H), 7.79 (4, J=9.0 Hz, 1 H), 8.16 (d, /= 8.6 Hz, 2 H), 8.64 (t, /= 2.0 Hz, 1 H),
9.28 (d,J=1.7Hz, 1 H), 9.38 (d, J=2.3 Hz, 1 H), 12.84 (s, 1 H), 14.02 (s, 1 H); MS
(APCI-neg mode) m/z (rel intensity): 468 (M-H, 100%).
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2.60 (q, J= 7.4 Hz, 2H), 5.38 (s, 2H), 6.68 (d, J=9.0

Hz, 1H), 7.71 (t, J= 7.6 Hz, 1H), WD 2006/ 057860
wWERADASBOOS5/ 041367 -159 7.80 (m 2H), 7.99 (dPCDES2008041367

Hz, 1H), 8.07 (d, J= 6.2 Hz, 2H), 8.49 (s, 1H), 8.88

(d, J= 4.7 Hz, 1H), 12.83 ¢&56-1H); M5 (APCl - neg node)

mz (rel intensity): 454 (MH, 100%. Exanple 108

Synt hesi s of

6- (4- ((4-acetyl - 3- hydr oxy- 2- et hyl phenoxy) net hyl ) pheny

I sul fonyl) 5 isonicotiniExaafild100 COOH HO O 1Cl ' 611

OHO N Using the nethod of Exanple 96 usj ..
S soitiasis( (L= GolédpretB oty shySrontBberyRE e ghenylsulfonyDnicotinic
acﬁemhyl ) phenyl t hi o)i sonicotinic acid (200 ng, 0.488

|) affords the title conmpound (163 ng, 76 %: 1H
NVR (d6-DMSO) 6 2.0¢ (s, 3H), 2 57 (s 3H), 5.39 10
(s, 2H), 6.69 (d, =P Hz , 66(d J= 8.5 Hz,

2H), 7.80 (d, J= 9. l@ J= 8.6 Hz,

2H), 8.09 (m 1H)H%. é’ﬂﬁ) O(d J= 4.7 He,

1H), 12.84 (s, 1lH); 5 ( APCM g 0eQOH z (rel

intensity): 440 (MH 1009%. g’pl e 109 Synthesis of

6-

ol TONpERegkRba g Bkl ?é%rggx@ﬂ%&%%%%ﬁl’-%%*%%?@a%%
pHdabxy) mi’tﬁylbiﬁ%eh?ﬁhlofmmm% g@olmg,mg% mmol) affords the title

acetyl - r 0X
G acetyl B st S0 BRSO 510256, o
d I:l

2%%&%"?%?? &, RS g8t B 219 (= S
H§2767‘9(Q:19J—J)(?}E BHmzx 152@ J—583912£3H)28|)54(@d68=26 23Hz lH)
936 (& 20 HapgED) 6360k 204z, T i5 82 Gothny 1A ls, iy s

(Alaﬁqlgrﬁeé(rﬁ%e}@gﬁ%FW#F@Oé%m@gﬁn&o il(()r ele/nt hesi s of

6- (4- ((4-acetyl - 3- hydr oxyExangple 392 phenoxy) net hyl ) pheny

| sul f
Syrls”dlfesmooty 5- 23 ((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylsulfonyl)

picolinic acid.

R sacar
COOH

Using the method of Example 96 using 5-(3-((4-acetyl-3-hydroxy-2-methyl-
phenoxy)methyl)phenylthio)picolinic acid (250 mg, 0.61 mmol) affords the title
compound (57 mg, 21%): "HNMR (ds-DMSO) § 2.04 (s, 3H), 2.58 (s, 3H), 5.38 (s, 2H),
6.70 (d,J= 9.0 Hz, 1H), 7.72 (t, J= 7.8 Hz, 1H), 7.82 (g, J= 13.5 Hz, 2H), 8.04 (d, J =
8.2 Hz, 1H), 8.15 (s, 1H), 8.21 (d, /= 8.2 Hz, 1H), 8.51 (m, 1H), 9.24 (s, 1H), 12.85 (s,
1H); MS (APCI-neg mode) m/z (rel intensity): 440 (M-H, 100%).

Example 103
Synthesis of 5-(3~((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylsulfonyl)picolinic

acid.
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25 isonicotinic acid. W 2006/ 057860 PCT/ US2005/ 041367

-160 0 COOH HO Ol i OHO N Using the nethod of
WE2@aPsB6®6 usi ng 6-(4-((4-acetyl - 3-hydroxy- 2-pCDP§1005/041367

phenoxy) met hyl ) phenyl t hi o)i sonicotinic acid (100 nyg,

0.229 mmol ) affords the titl-&7-conmpound (2 ng, 2% : 'H

NVR (d6-DMBO) 6 0.88 (t, J= 7.2 Hz, 3H), 1.49 (m 2H)

5 2.57 (s, 3H, 2.61 (t, J= 7.4 Hz, 2H), 5.38 (s, 2H)

6.68 (d, J= 9.0 Hz, 1H), 7.69 (d, J 8.6 Hz, 211),

7.80 (d, J= 9.0 Hz, j1H), 7.99 (d J= 4.7 Hz, 1H), 8.03

(d, J= 8.2 Hz, 2H)g 6 (s, | , 8.78 (d, J= 4.7

Hz, 1H), 12.84 (s, g node) mz (rel
intensity): 468 (Mﬂﬂ @/a \@057860
PCT/ US2005/ 041367 -16 a|n1 céoronpound of

formulal RL Oz ~Ar 12 R51 wherein
Rl i Ysing|teemethoflod ﬁxmle&wplgc%fﬁs((étacntgl -gfetlyl-3cgydroxy-

B R e o R e

1
°‘s’ﬁ“§"?‘.ﬂ?3?%§%n?§%§c'sﬂgf§m O S subetrupeq™” &30
268 émyl 1¢2-He 2H) ubP b, RIyID 6.@Nd, SO Hz, 1H),0p¥eRyh (m, 3H), 8.04

GHELAE TP P s LT ER 2 b TR sl 21 0,23

HeUls), i1 8ues 189 M MPCI-@5aaedey n/z SebEldrsiy e dSMﬂZﬂIOWO%)
i sothiazolyl, substituted isothiazoyl, isoxazolyl,
substituted i soxazolyl, Exampled8diazolyl, substituted

Synthesis of 5-(3-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylsulfonyl)

picolinic acid.

© 0,40
o TR
N° ~COOH

Using the method of Example 96 using 5-(3-((4-acetyl-3-hydroxy-2-propyl-
phenoxy)methyl)phenylthio)picolinic acid (250 mg, 0.57 mmol) affords the title
compound (170 mg, 63%): "H NMR (dg-DMSO) & 0.86 (t,J=7.2 Hz, 3H), 1.47 (m, 2H),
2.58 (s, 3H), 2.58 (t, J=11.9 Hz, 2H), 5.37 (s, 2H), 6.70 (d, J=9.0 Hz, 1H), 7.72 (t, J=
7.8 Hz, 1H), 7.80 (d, /= 9.0 Hz, 2H), 8.04 (d, /= 7.8 Hz, 1H), 8.13 (s, 1H), 8.20 (m, 1H),
8.50 (q, J= 7.0 Hz, 1H), 9.21 (m, 1H), 12.85 (s, 2H); MS (APCI-neg mode) m/z (rel
intensity): 468 (M-H, 100%).

Example 105
Synthesis of 6-(3-((4-acetyl-3-hydroxy-2-methylphenoxy)methyl)phenylsulfonyl)

isonicotinic acid.

HO O/US©
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15 1, 2, 4- oxadi azol yl, pyrimdinyl, substituted
pyrimdinyl, pyridazinyl, and substituted

w@eoeasmssmyl ; X is selected fromthe group conBCEHUBIVGS/041367

of 0, S(OmM and NR3; Y is selected fromthe group

consi sting of Cl-C3 al kanedi4tb8and substituted Cl1-C3

al kanediyl; 20 Arl and Are are independently sel ected

fromthe group consisting of phenylene, substituted
phenyl ene, thi ophenediyl, substituted thiophenediyl,

thiaiﬁh@ﬁhghmﬂmdmﬂﬂﬂnmﬁﬁp6mﬁMg@aﬂ&@ﬂa&u&B%wﬂmuﬁX%ndhﬂr
ubstltute pyridinediyl,

ofsondi} ety pPhets TRt b PG aSdal gt e abrmal) witigs the tie

cbﬁ§§(lgﬁzaa(?9 gefgwwl?gs : ?\{M%{L(gel Soi(g)‘zé‘ﬁg‘t %‘i'{)yb.ﬁs (s, 3H), 5.38 (s,

BI})MGB @, U@CD QHZ $Hb),57t7’(l @tﬁel 7F6yIFIz nIIH‘bI, medl(&u 95) Hz, 1H), 7.83 (d, J
r| dazi nedi substi t ut ed dazi nediy
L eneiosa 24 Bl Uit S0TE 95 B8 G DR e 15D, 889 (0,7

{
%’{fﬁ% R3S QAL MR e R AP i 44 0L
10008).gr oup consi sting of a bond and C1C3 al kanedi yl ;

WO 2006/ 057860 PCT/ US2005/ 041367 -162 R3 is
independently hydr ogen orExample 196yy| - R4 is

t

SyERERS 0 ol Ea- LT LU RRRSY B By
nznusnﬁwbedted fromthe group consisting of (C}Q)nOOOH
ONHOH - (CH2)~ N-~Ni Ng\\NNHHO NR3 ' Nf
N,(SO HONO OgH~R1%HOH NNHNNS5 O SH
IOH2 NH2 mand p &re ependqptld/o 1, or 2; n and
g are independent|y gh ¥
pharmaceutically acceptahle s s t eof .

COOH

OV

Using the method of Example 96 using 6-(3-((4-acetyl-3-hydroxy-2-
propylphenoxy) methyl)phenylthio)isonicotinic acid (200 mg, 0.457 mmol) affords the
title compound (87 mg, 41%): "H NMR (dg-DMSO) & 0.86 (t, J= 7.4 Hz, 3H), 1.51-1.42
(2, 1H), 2.58 (m, 2H), 2.58 (s, 3H), 5.37 (s, 1H), 6.69 (d, /= 9.0 Hz, 1H), 7.71 (t,J=17.6
Hz, 1H), 7.80 (d, J=9.0 Hz, 2H), 7.99 (d, J= 7.8 Hz, 1H), 8.07 (s, 1H), 8.08 (s, 1H),
8.49 (s, 1H), 8.88 (d, J=4.7 Hz, 1H), 12.84 (s, 1H); MS (APCI-neg mode) m/z (rel
intensity): 469 ?? (M-H, 100%).

Example 107
Synthesis of 6-(3-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylsulfonyl)

isonicotinic acid.

o
O: '.O
/
COOH
Using the method of Example 96 using 6-(3-((4-acetyl-2-ethyl-3-hydroxy-

phenoxy) methyl)phenylthio)isonicotinic acid (200 mg, 0.472 mmol) affords the title
compound (125 mg, 58%): "H NMR (ds-DMSO) & 1.02 (t, J= 7.4 Hz, 3H), 2.57 (s, 3H),
2.60 (q, J=7.4 Hz, 2H), 5.38 (s, 2H), 6.68 (d, /= 9.0 Hz, 1H), 7.71 (t, J= 7.6 Hz, 1H),



2. A compound according to Claim1l wherein Xis 0. 10
3. A conpound according to Claiml or 2 wherein Y is
w@100685mbkanedi yl . 4. A conpound accordi ng to EIHUS2005/041367
2 or 3 wherein Arl and Are are independently
phenyl ene or pyridinediyl. 515% conpound according to
Caim1l1, 2, 3 or 4 wherein R2 is selected fromthe
group consisting of Cl1-C5 al kyl, halo and Cl-C3
fluoroal kyl. 15 6. A conmpound according to Claim1, 2,
730 (141 QH)W %h@lc .Ell=n7 &Hz§1H) 8 W(dA]%ﬁ]pHum{)@tsmar(d,l ]ﬂg) 8(88 d,J=

4 9B ol NS (AP ipee ods) s (rgrintensisigy L (MEH, 4 00%).

selected from the group Hipgg of (CH2) nOOOH and
N, (CH2)g----<\ N-NH ZOEQJ%h%n gareo 9. A conmpound

S puthesi slo iy (4-((4 GcetiylvB -hyd2hxyD -nméthylpheoxy)metity )pheydsudionyl)
Arl i.s phenyl ene. 10. A conpound according to Caim
5 isenicotinigacid. "5 6, 7, 8, or 9 wherein Are is

pyridinediyl. WO 200 /057860 PCT/ US2005/ 041367 -163
11. A conpound acco to Cami1l, é& 3, 4, 5, 6, 7,
8, 9, or 10 V\,hereln attache oc Hihe 1-4
position. 12. A conpi®ung a@co ng Cla|m1 2, 3,
4, 5 6, 7, 8 9, or 10 vvhere attached at
the 1-3 p03|t| on. 5 13. A corrpouDIOaccordl ng to daim

11 or. Cajm12 wherein Ar|l is attached at the 1-3
posi Ui tes meihed 98 Sremels, S61usas- bl meral- AdearRaTY t o

I
RN I00) e Bt o RO Ricicid QORI Vi4gs mph offords the
tifle ddmpdrexi€il 68 migl 76 %)rﬁﬂ NMRQ&C;-BMSKD). 5 2.07 R 3iB, BT @;BH@ 5.39
fromthe group consistin rogen, nethyl, eth
10 (pRBpy6d (G VSO HIDIE (€r f FIROHEGThg IR0 GOt D 8.05
d,5%.6 ﬁi, SHITBL Y/ N81), 8.49 (s, 1H), 8.90 (d, J= 4.7 Hz, 1H), 12.84 (s, 1H);
MS (APCI-neg mode) m/z (rel intensity): 440 (M-H, 100%).
Example 109
Synthesis of 6-(4-((4-acetyl-2-ethyl-3-hydroxyphenoxy)methyl)phenylsulfonyl)

15  1isonicotinic acid.

0 COOH

HO o) Q@
87N
0~0

Using the method of Example 96 using 6-(4-((4-acetyl-2-ethyl-3-hydroxy-
phenoxy) methyl)phenylthio)isonicotinic acid (150 mg, 0.354 mmol) affords the title
compound (20 mg, 12%): "H NMR (ds-DMSO) & 1.05 (t, J=7.6 Hz, 3H), 2.57 (s, 3H),

20 2.64 (q,J=9.8 Hz, 2H), 5.39 (s, 2H), 6.68 (d, J= 9.4 Hz, 1H), 7.70 (s, 1H), 7.72 (s, 1H),
7.80 (d, J=9.0 Hz, 2H), 8.04 (m, 3H), 8.86 (d, /=4.7 Hz, 1H), 12.84 (s, 1H); MS
(APCI-neg mode) m/z (rel intensity): 454 (M-H, 100%).

Example 110
Synthesis of 6-(4-((4-acetyl-3-hydroxy-2-propylphenoxy)methyl)phenylsulfonyl)

25  isonicotinic acid.



Arl is phenylene or pyridinediyl; 15 Are is sel ected
fromthe group consisting of phenyl ene,

wa eioblosmss@net hyl phenyl ene, and pyri di nedi yl ; RBCT/BS2005/041367
selected fromthe group consisting of 0, S, SO SO
and NH, and Z is COOH or /NI6B¢ N-NH 20 16. A
conpound according to Claiml selected fromthe group
consi sting of 1-(2-hydroxy-3-nethyl-4-
{4-[4-(1Htetrazol -5-yl)-pyridin-2-yl oxy] - benzyl oxy}-p
henyl ) - et hanone,
1- (2- hydr oxy- 3- net hgf=
xy] - benzyl oxy}- phe

-[ 3- (1Ht gigggol - 5-yl ) - pheno

Q e an

1- (2- hydroxy-4-{3-[4-( 2K} tetr | -%-yl)-pyridin-2-yl ox
y] - benzyl oxy} -3 -trifl goronethyk- penyl ) - et hanone.
25 17. A conpound according to a?m 1 which is

6- ( 3esks dr - I
I{%E(Z nony TR PRGBS (et oamay droms
p xymsduyt ipbeitylihdojjposicbtinio acidipod BighQ.229 eanE i
any o of 8 };1 hT?C lgﬁdacarmha?jr%ggeuti cal ?sﬂ&d@&he fitle
C%%Oé‘B?Z%F’& 43+ ﬁN, %qusc@MSQ)rSp G§&& (tpf &2 HzB3HN 1 st (ng @H),

2. %) Y 9Had 38, 19 0RRkLI S i ni st eri
o1 (4 R 2 A TURE A B G 2 FERITVE St P e -
8.6 blrp3tlh d .8 (dauiy MHszHI;Ig]aQQ‘(E, l’iﬂEHfZ,OI-H),ASQ)QI’(HP a4 2 Hz, 2H)
0 n ains 1- or _use as a
8 8 Ethnt 260820 Bnda N b2 b pdBee modsni re
infghgity;s%ng_q.Lq@mgund of any one of Clains 1-17 for
the manufacture of a nedicanent for treating
m grai ne. 22. A process for preparing the conpound of
formula I, or a pharmaceutically acceptable salt
thereof, wherein R1, R2, X, Y, Arl, L and Are are
defined as in Cdaiml 5 conprising the step sel ected
from (A for a conpound of fornmula | where Z is
tetrazolyl, RO N1V N HORz XYAr', Ar2 HI, Zis
tetrazol yl

>
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cycl oaddition of a conpound of fornula Il where R1O is
cyano wth an azide reagent; R O HOI / XY, Arl Ar

wW@ho6A578R2 11, RLO is cyano 10 (B) for a conppemuSmhs/041367

formula | where Zis COOH RI OHO XY ~ L, .COON
i a2, Zis COOH 15 hydrol-y6l-s of a conpound of
formula Il wherein RLIO is COOR14 and R14 is selected
from the group consisting of C 1-C5 al kyl, phenyl and
benzyl; WD 2006/ 057860 PCT/ US2005/ 041367 -165- O HO
We ¢olait:r.L, COORla 1 z 211 (C for a conmpound of
formula | where Zis COOH 5 R Ol X Y L, COON HO
1z

1. A compound of formula I
R1
O
HO x” YV arar?
R2
I
wherein

R! is selected from the group consisting of C1-C5 alkyl, C3-C7 cycloalkyl, C4-C8
cycloalkylalkyl, phenyl and substituted phenyl;

R? is selected from the group consisting of hydrogen, C1-C5 alkyl, substituted
C1-Cs5 alkyl, halo, phenyl, substituted phenyl, C1-C3 fluoroalkyl, CN, COR’,
thiophenyl, substituted thiophenyl, thiazolyl, substituted thiazoyl, furanyl, substituted
furanyl, pyridinyl, substituted pyridinyl, oxazolyl, substituted oxazloyl, isothiazolyl,
substituted isothiazoyl, isoxazolyl, substituted isoxazolyl, 1,2,4-oxadiazolyl, substituted
1,2,4-oxadiazolyl, pyrimidinyl, substituted pyrimidinyl, pyridazinyl, and substituted
pyridazinyl;

X is selected from the group consisting of O, S(O)y,, and NR;

Y is selected from the group consisting of C1-C3 alkanediyl and substituted
C1-C3 alkanediyl;

Ar; and Ar;, are independently selected from the group consisting of phenylene,
substituted phenylene, thiophenediyl, substituted thiophenediyl, thiazolediyl, substituted
thiazolediyl, furanediyl, substituted furanediyl, pyridinediyl, substituted pyridinediyl,
oxazolediyl, substituted oxazolediyl, isothiazolediyl, substituted isothiazolediyl,
isoxazolediyl, substituted isoxazolediyl, pyrimidinediyl, substituted pyrimidinediyl,
pyridazinediyl, substituted pyridazinediyl and 1,2,4-oxadiazole-3,5-diyl;

L is selected from the group consisting of -G-O-J-, -G-S(O)p-J-, and -G-N(RY-J-;

G and J are independently selected from the group consisting of a bond and C1C3
alkanediyl;
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21, Zis COOH hydrolysis of a conpound of formula Il
where R10 is cyano; and R O HOI / XY,Ar L, CN 1 z

WQ@2406/05R8® i s cyano 10 whereafter, when a PCT/US2005/041367
pharmaceutically acceptable gslt of the conmpound of
formula | is required, it 1182%bt ai ned by reacting the

acid of formula | wth a physiologically acceptable
base or by reacting a basic conmpound of forrmula I with
a ph S|olog|cally acceptable acid or by any other

condent indazandenthichsidiegen o2 4.1-G5 ebound of fornula I

200l dE i At B g e Gt Leeen G 05 o

CCOR? %@)Nmaiaéaamsomare defined as in aim1; and
R10i_s. 4 in which R14|s sel ected fromthe
grog’dsg‘gl & eropp consistng i () ERMH  and benzyl ;

ot her t han

0]
5-[[6 [(4Naﬁetyl 3- r oxy- 2- pfiopyh phenox )msthyl,.] 2-p
Ha met hox t ox nﬁ acifd &f hyl;
gA%ﬂﬂﬁda&%ﬁ% }Lb% 23h€\vwhg\r\(eun 3%0
0]

net hyl .

," =0 \( m Y\S and \(\
5—; B R

SH OH NH,

m and p are independently 0, 1, or 2;
n and g are independently 0, 1, 2 or 3; and
pharmaceutically acceptable salts thereof.
2. A compound according to Claim 1 wherein X is O.
3. A compound according to Claim 1 or 2 wherein Y is C1-C3 alkanediyl.
4. A compound according to Claim 1, 2 or 3 wherein Arj and Ar, are independently
phenylene or pyridinediyl. '
5. A compound according to Claim 1, 2, 3 or 4 wherein R? is selected from the group

consisting of C1-C5 alkyl, halo and C1-C3 fluoroalkyl.

6. A compound according to Claim 1, 2, 3, 4 or 5 wherein L is O.
7. A compound according to Claim 1, 2, 3, 4 or 5 wherein L is S.
8. A compound according to Claim 1, 2, 3, 4, 5, 6, or 7 wherein Z is selected from

the group consisting of (CH,),COOH and
Nz

‘ CH2)q—-<\ ',\‘

and n and q are 0.
9. A compound according to Claim 1, 2, 3, 4, 5, 6, 7, or 8 wherein Ar; is phenylene.
10. A compound according to Claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 wherein Ar, is

pyridinediyl.
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11. A compound according to Claim 1,2, 3,4, 5, 6, 7, 8, 9, or 10 wherein Axr, is
attached at the 1-4 position.
12. A compound according to Claim 1,2, 3,4, 5, 6, 7, 8,9, or 10 wherein Ar; is
attached at the 1-3 position.
13. A compound according to Claim 11 or Claim 12 wherein Ar is attached at the 1-3
position or 1-4 position.
14. A compound according to any one of Claims 1-13 wherein R' is methyl.
15. A compound according to any one of Claims 1, 6, 7 and 9-14 wherein

R’ is methyl or ethyl;

R? is selected from the group consisting of hydrogen, methyl, ethyl, propyl,
fluoro, chloro, trifluoromethyl, and COOH;

Xis O,

Y is methylene;

Ar) is phenylene or pyridinediyl;

Ar, is selected from the group consisting of phenylene, trifluoromethylphenylene,
and pyridinédiyl;

L is selected from the group consisting of O, S, SO, SO, and NH; and

Z is COOH or

i N‘\N
—:_<\N—|\'IH

16. A compound according to Claim 1 selected from the group consisting of
1-(2-hydroxy-3-methyl-4-{4-[4-(1 H-tetrazol-5-yl)-pyridin-2-yloxy]-benzyloxy}-phenyl)-
ethanone, 1-(2-hydroxy-3-methyl-4-{4-[3-(1 H-tetrazol-5-yl)-phenoxy]-benzyloxy}-
phenyl)-ethanone and 1-(2-hydroxy-4-{3-[4-(2H-tetrazol-5-yl)-pyridin-2-yloxy]-
benzyloxy}-3-trifluoromethyl-phenyl)-ethanone.

17. A compound according to Claim 1 which is 6-(3-((4-acetyl-3-hydroxy-2-propyl-
phenoxy)methyl)phenylthio)isonicotinic acid.

18. A pharmaceutical composition comprising a compound of any one of Claims 1-17
and a pharmaceutically acceptable carrier, diluent or excipient.

19. A method of treating migraine, comprising administering to a patient in need
thereof an effective amount of a compound of any one of Claims 1-17.

20. A compound according to any one of Claims 1-17 for use as a medicament.
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21.  The use of a compound of any one of Claims 1-17 for the manufacture of a

medicament for treating migraine.

22. A process for preparing the compound of formula I, or a pharmaceutically

acceptable salt thereof, wherein Rl, R?%, X, Y, Ari, L and Ar, are defined as in Claim 1
5  comprising the step selected from

(A) for a compound of formula I where Z is tetrazolyl,

1, Z is tetrazolyl

cycloaddition of a compound of formula II where R is cyano with an azide reagent;

11, R10 is cyano
10
(B) for a compound of formula I where Z is COOH,

I, Z is COOH

15  hydrolysis of a compound of formula II wherein R is COOR™ and R™ is selected from
the group consisting of C1-C5 alkyl, phenyl and benzyl;
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Y. L. .COOR™
HO X" Ar, Ar,

Il

(C) for a compound of formula I where Z is COOH,

1, Z is COOH

hydrolysis of a compound of formula II where R is cyano; and

11, RY is cyano
10 whereafter, when a pharmaceutically acceptable salt of the compound of formula I
is required, it is obtained by reacting the acid of formula I with a physiologically
acceptable base or by reacting a basic compound of formula I with a physiologically
acceptable acid or by any other conventional procedure.

23. A compound of formula IT
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wherein

R, R% X, Y, Ary, Ar, and L are defined as in Claim 1;
and

R!%is CN or COOR™ in which R is selected from the group consisting of C1-C5
alkyl, phenyl and benzyl;
other than 5-[[6-[(4-acetyl-3-hydroxy-2-propylphenoxy)methyl]-2-pyridinyl]-
methoxy]-2-butoxybenzoic acid ethyl ester. ‘

24. A compound according to Claim 23 wherein R'* is methyl.



