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WD 2006/ 057870 PCT/ US2005/ 041441 -1 POTENTI ATORS OF

GLUTAMATE RECEPTORS This application clains the
whemwests7of U. S. provisional application Ser.P@DUS2005/041441

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

provi des a conpound of formita I, pharmaceutical 5

conpositions thereof, and nethods of using the sane,

as well as processes for preparing the sane, and

exci 1 at or FORENGTATRRS Off GLarkhBA EE KEGEETORS ed
to Iiﬁfsea:’pghédtgﬁl Naifi théyﬂ)éffe?ff@fh ) S L6 AsBhal dop1i RN Ser. No.

recepto tes nost o e excitatory
60/16601,060 ﬁk’fdsNo‘ss’ZiZoIaOOAHO wi thin the mammal i an central
uss st.em and has been ippli ed in .
i RE B R ROR BroraR P ST Cr L o [N b SRRy esticthe
coxﬁﬁ&dlﬁ(ﬁ{s(iﬁéfreéﬁ‘aﬂ@ nﬁ@d&lﬁ of udifE {Hé@hﬂlg &Y Wélﬁﬁ%@ces@ésf%%repanng
great physiological inportance, playing a role in
thesamieeand infermpdiatestheyeafal | phyS| ol ogi cal and

rotor cont rol EAGRpROPRBIOFIOTKIRGIETROR™ ' ! 1

r eguhaekéthto g%ﬁﬁﬁé YciBg-SleRin M at Bids etBirédDdMerdib simply as
responses. utamate acts via at | east two distinct

ghxtma@s)etbrcmghr@dwymesepwm mediaiessmpg of ghergreetaryoreurqfeansmission

u
D Bt PR e e R R 2] Bl fded fy |
num@ERP peripherd| derwmBisestérd (PREY ghthwhs. I'Hgdxaitstofyeathino acids,
neuronal transm ssion Wt h| nthe s napse of twQ

inchyshing gluiamepte.aie ehareptphypiglagigs! mpritange, plaapga gls Y gyariety of
neﬁr%ﬂ)géér% éﬁj??lSR)fg?(%l hﬁ’d né%?y@ ggr% B@ésges?%%cgi%gtg (p n’&pla)stlclty, motor

cottitend ipkgiratioBpedrdioypeslante guhmep; Ensorg ppEaptiom nd anytidml
nmedi ate normal synaptic transm ssion al ong excitatory
respaRways, but al so participate in the nodification of

SY N@RhtafmatLRREGh P REst A [diGinB eI & OPIERE RS, DBE QLGSR

life. Schoepp, Bockaert, and Sl adeczek, "Trends in
copagedad the iogotropic Zlytarbos (iC19PG¥¢ptivs Daat abtchs 128ndrgated ion

Joh Br. h R . T
cnpel M ap o B oG t B oche eemdne S BB gl b
netr@ASRFRAEmiSHNRYithih aRE dyapsEifswh @BhdeétiRg n&dr6i i®.the CNS. The

i ncludi ng the cal ci umsensing receptors, GABAB

seqoad @pn@alstyaﬂ of weppfor if theGapoisisor seeend mesgeReriinkedht

« nﬁpéai’gg{’@lgs E %?1%1?; J ?a Qor ‘B%ﬁﬂ;@ ?f 1%8(%3&{)1% rAplg)gar 'ﬁQFonly to

mediAeBERRIHD @mua eQABAissioh alotng exa&t@ﬂytﬁa&ﬁﬂyls U msmﬁicxpate in
thr ough receptor/ G protein Int er act i ons. awa,  Kami

theamadifipation efidynapicoeprnsgions Brang deyglopgeent eqcb@squghpw ks
sch65B, H68RRR! L1 &dadhal, BRis f PRRMMCSI. 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, GABAgR
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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are |l ocalized either pre- and/or post-synapticly where

they can regul ate neurotransmtter WO 2006/ 057870
WOEADLSRODS5/ 041441 -2 rel ease ei t her gl ut anBaRET/G52005/041441

ot her neurotransmtters, 20du| ate the post-synaptic

response of neurotransm tter respectively. At

present, there are eight ndu receptors that have been

positively identified, cloned, and their sequences

reported These ar further subdr vi ded based on their
relgasefithen glytampte eiRiBH I UFRITASFBE LS, OhBIoAulats the postrynaptic

res Eﬁ&‘{}f&l%%f\?mﬁ%qﬂmﬁég%k ddnsduct i on mechani sms,  and

elr ar naco ogl cal " properties. Ozawa, Kam ya
~and A'f@uezsalstktherd:hre gighNadilobeeptorSehat R e bediDp@jitivdFpidentified,

clop[:I an eqH éeﬁﬁ@%ﬁ%eggrte% 'ﬁm e e or a Fh‘yérieéﬂ)asencf on ’gnelr amino
aci@ @Qérﬁﬁl@é h&ﬁ@l%fgﬁ th&k-EDiliv) @ SBREr &iﬁﬁleélé‘r%l 1ah&H8HYn mechanisms,

resulting in i ncreased hydrolysis of
ancbﬂ’@gﬂmwmmatek)gmwmmﬂwseDzaIWa,rKamlyaahd Tgwauski, Prog.

NefTfit 56 S8 VLooh R Rt R b TR g oy et incude the
m(!‘rlﬁ@ lasdl h@u%@m&\i"ﬁ to ac%w&e%ﬁéﬁibﬁ?é@%@@ﬂgﬂ W& G?Rl-protems

Schoep Gol dwort hy, Johnson hoff “and Baker’,
thelﬁxyrremﬂ‘eng in tBQ incvd9ed 11@Bdlysis lof phosehombmnded\dmdrmtrmllplar

calf st BRBILALGH HETe s ceytey ey HEFIE reicpst © seiarcthe
Grél.ggﬁ‘ﬁt}lﬁ fecepiid InflOGRB TMBGA(-9-)0R Qﬂﬁliy‘d%%fpﬁ@r&bﬂé@&& 0 Séﬁbepp,

nyl ate cyclase via activation Gai - proter n.

Gorld;wmo dehnsem JathodCanidvBaked waearocgqmu p3 ,s7eﬂ9e(d 9?4/)e1t0 et al

oFREBS o5 ST OB o G gl ocafom gt g e oo distin
rec@b@)@d RV ah@& mAhR [’ece?&)rs’ﬂ Bothdece ar@lﬁ@g@tweﬁﬂcou@% to
(1997); Schoepp, et a Neur oFrhar macol ., 36,

adqrm%er yycleie rvid agtivgtion pleG@-pisgein eﬁgrgcepme palbbesactlvated by a

eraynet a0 oot s Qs R A ol Vol Botnergnez 6

dloaﬂﬁ)xpﬁﬁeﬁ Mibim, &€ bl Valved. Olet:, AB4528 (1997); Schoeﬁp, etal.,

(L am no- 4- ghosphonobutyrr C aci
r@r»i@m@m il . (1991 Sarradarémm&rouptlﬂsm l}rmﬁéor‘r’otr@hldmg

mGIUR R ool e Pl s PRURL R RE LS Blerh A Syl vie G
and SEGAEAHIS aMtivAedbRLOARAIQ, @ﬁ ~Iehnfiind- ¢-‘f3ﬁ6§ph6ﬁol§nigrlc 84i8Q Schoepp,

often have sone activity betvveen groups of u
Nepeaschpmohs., 2668391 (h®%Ance, 25 conpounds such as

(1T B moted thot any of the available phamuacplosical tools ave not ideal
in tat they afass kakd it dlyt o #he réoepiots withinaf grbtie oSm@IN rdceploks but
and I'l1 n3d u receptors dependi ng upon the dose
alspofien pave sopmq actigith beavees gqypg o (Hu seospigep;or (iastagcs,

corﬁ%o&nd@ A0 5%’ o PR %@F?Lg Q'IS R?—% ﬂlngcf}gioﬁ)@ﬁtgﬂé%ldng 1% Hi@arboxyhc

e nore seleétive eceptors
acifingze b2liS)edttd activatdal @trher Brrbug I](H arld 1B) mﬁilu facopiprd depending upon

u4 6/ 7/ choep u 24, 439 30
the{ g0 oot RICEBED sar S-SBAY Tk b Shpranp lopentane-
. a%@l,%‘:&c&%oﬁﬁﬁﬁi&d, R mbResel¥tiVe FRIRPERID 1T receptors (mGlu2/3) than
the Group I (mGlul/5) or Group Il (mGlu4/6/7/8). Schoepp, Neurochem. Int., 24, 439 -
(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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Schoepp, Jane, and Monn, Neuropharmacol., 38, 1431

(1999). WD 2006/ 057870 PCT/ US2005/041441 -3 It has
whewoens7sincr easi ngly clear that there is a |inkRChESWeEM1441

nodul ati on of excitatory am,no acid receptors,

i ncludi ng the glutamatergi c system through changes in

glutamate rel ease or alteration in postsynaptic

receptor activation, and a varl ety of neurol ogi cal ,

psy r|c and neur0|nf or ders ..
i&?g CORR? HgERasIRgl aleasih M slebsiwesmp iation of
o 9%@@9 ERfSRaeh chancs i

gluBansthweledse,or Eheraﬁ’bmmqmstha;ﬁmreqepM act1®xﬁ>n38ﬁ g 188y of
The nmedi cal,.consequences, of uch t anat sf.unc
e S e A PP e S D e e MPh Rl htidges and
ColtrHQﬁJ AR Rl ARG T:oxg&ﬂl 29 Lmkmzrqw@@)s Seh& IpB @h&Shcann,
l'ocal nediators, playing major role in inflammtory

Nearabio. nglag | lés g6 17263361;98&‘5 ééeldwm aiefl Qgrthwaits, iTiri Bharmacol. Sci., 11,
|aS| and_ t hronbot ea
7 AT Sh Bttt ekt QAT b SbRERET Gstean e the
abﬁymbﬁta)mmsé abllogdal foaedibsiaNintpor@htitheRpeliiPgogygenases
in several cell types including: eosinophils,

neutlenlotricaes agpeteridpsal medlaé@ﬁdziwl@g a maier Tekcingphiargestory and

e TAETPbTpUS8rl Sl eled e
Le&k&rl@y@la}'aktraA@lntQihaﬂ'nhﬁsolﬁm@ﬁtodmdedmﬁihé_a'ﬁdatldﬁl' &Faravhidonic acid

LTE4 activate, nediating, their praqinflammtor
by dippaygenasespn sgvesal ol iypey inclpdings @B%lﬁ?ﬁﬂﬁa%e‘@‘iogi’/ﬂ% ggast cells,

lel.{kLI )5/5?9% lagg %ag: %&n%t pr%?eé@ﬁhﬁt fh%FbZ%rEAt\;vQ estabhshed Class A

ponses o, the triene
GH(HB r@ejuﬂogsh&)r thff dystainyiflehbotrities (CysLTL and €y€dpld) rw}uhlaﬂle

ey D5is9mE TCAOh S LT st R R apEegmaRy offecs

Ea@ﬁ‘ dr ih%%fsﬁﬁ@ééfﬁor%%—dﬂtmct‘ﬁys%e RESTL Rk hﬁ&ﬁﬁgmhﬂoﬂsr\%th
O pat hogenesi s of airway and allergic di seases such

phasolagtohhmspx;nses; nAlspthe lenlotriene bl Bdise edvghter affinityrfor the CysLT1

reeBy et 0 e kS tEns TR LS sPiepesh. 61032, 2002). The

Jedk@trfenks) e%ﬁlﬁleﬂ@t]t‘ﬂbfﬂ) aivd B4 redgitbin@ysIRrg @ameﬁﬁ@@ﬁcét@d in the
the role of l'eukotrienes in asthma h been grOV|

patbygg@s@rcé lairpiay 6rd IaH@EICrﬂlSﬁaWStSWlaﬂ%aﬁﬂﬁn%\hY epntriypting ty

br?rﬁ:g'f)caoné{ur Itlggbrgﬁ‘% c%g&(prh%ﬁ ?ﬁ&l?é)%l Ififggat on. d]fh?]lg 181'.1.1&)%{161’165 have

be&ﬁﬂﬁfw’d ® plachiahepoiaaiold ianhd pathdillegjd seagfime Rigoireus proof for the
ast hma t her api es such as corticosterojds. Kemp

ro]A@gllelﬂcgtneR@sS@ asfep has peen providsd by sorryal plvo%q}gp% §r1als in which
orz}lgrv rﬁtﬁ{;lhg?etréd)ﬂ?Dﬁ QPL{ E{og:agﬁgoﬁlgf? gf&dﬁ@g CleQf ﬁh%ﬁﬁeilﬁlc benefit in

rrenes in a I sorders as
as’mfﬂaqrauehﬂs.e ﬂ“gesa: h&neﬁt@ trfudenredwction ik éot 1isaof elassic hsthinh ¢herapies

R4 GRRCT S ok PEPgl & (AR £ el olioboPE 00830

| n t :
I‘lﬂﬁ'n&%ﬁé Mlg@%i%gﬁo%rb‘énﬁ%k ¥in opﬁﬁ-ﬁnég‘@ﬁtﬁe 1k 6ieRBSin allergic

d1sorders 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, L.M. Lichtenstein, N. Eng. J. Med. 310:1626 (1984).

In addition, treatment with clinically efficacious antihistamines, such as azelastine, has
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Nacl erio, E.C. Hayes, P.S. Norman, L.M Lichtenstein,
N. Eng. J. Med. 310:1626 (1984). In addition,

woe@ansmsme with clinically efficacious anti hi SPERUSIE5/041441
such as azel astine, has WD 2Q06/ 057870
PCT/ US2005/ 041441 -4 shown d reduction in the
formation of the cysteinyl-Ileukotrines, establishing a
correlative relationship of allergic reaction

sh%x&%ng ?g(%‘égqt)_n?-intrt g g%:fe-r%rﬁgggg ];}@Li:ggtg%yi-ie%ﬂgtr{n%g,@%ajbﬁsﬂlh?g g correlative
rel AGEHsBI' FHallerBUCHBERR Rmpthms {the SbFREbT leWkothidh& fz‘olrf%lation and,

Szel enyi, B.” A Peskar, Agents and Actions 24: ,
thusp €8sl ISkeceptonictivations. AnhteiBathelowlerngnb, URIdw 8jmet, W. Luck, L.

ageysSebgt ka, L. M Lichtenstejn, - Nacl efi.o, i Q.
SSERR B SRPAR: penlonkl,SHSSLE| Aol ML 50 G ooy,
D. @rd# A4 Ko BLSEbstRkh, 5 . BichRhAGH, FONabREBY dIRUKS FARAREY

ant agoni st drugs to prevent and treat recurrent
2289 - headaches including mgraine headaches. 10
Uni P t . 7177 disclos certain . .
sub A FHe TR ARy R, g 2 SRR For S8k otriene
antipoiiktatragssto Preventlgideddt fecartdnt frEn&y tbadaghes usRbidg rhidraine
treating many different conditions including asthma.
heggschesd St at es Patent No. 4,853,398 discloses certain
benzgngq @ﬁftésvlaa{t‘]%ﬁfﬁo. %%qb}’a%c s&s C?e(f'!aﬁc#bgﬁtuted he1f1 ] derivative
ant agoni st s of Teukotfii ehes and, as such, are JS&tl
compotrds até mgduldforadf endgihelinasd)rad euch, arealscAd irasedting. many
.European Patent Application No. EP 28063 Al and WK
dltg’é?lgr‘ffm&ﬂﬁ{lsl %@H}g ama. g 2058785 di scl ose certain
phenglited ‘S’Edt%@dté&ﬁ NP AR3Y A8 d?srcﬁzs@éqée"i‘%ﬁf‘l')eﬁzénéa erfafiV
reacting substance of "anaphylaxis and, as such, are
competfings araselactiae amggarssth vhileukalyiefiesvand, asamudh.sdee nseful in treating
11affl'.c:ti]lons. 20 Béjglpvm, F. J. et al J Med. Chem 32, p.
allgrgie disrdqrs 5¥ S ASUises certain  hydr oxyacet ophenone

der ipuAdPed S PHERPAPHILNBH NoaBP28063 Al Sn@fUK ehkcat AbSI@Sion No.
and, as such, play arole in treating asthna.

GB 2078 adiseleat cevéeie phenayh detiditve oomponimids cag drdagddistags slow

2001056990 and Unite St at es Pat ent . 6,800, 651
red g B Rgce O PPy s B e S0 B BRR b mecisinee B over
and SkipaffHptiorat or s of netabotropic gl utanate receptor

function,_specifically; potentiators of nmd u2 )
 ec 8500 Bt dnl AAcheab 2B IR0 7828 (4889 slisqlasce pestain
e

Lt e . .
ol ST o TN 4 e SORHLLALS ERELUIERG . s s,
plafzoledatiieatingadthrina.at i on No. WO 200401 8386 and

Pi nkert on, al  Bi_oor

A B, | Med. Lett. . 14
. DSponeaam! PaisoiAbBl s BabLieRNp- WO 2001058960 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 Ai)plication Publication No.WO 2004018386 and Pinkerton,
A. B. etal 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
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of glutamate receptor function, specifically;

w@oioensisat ors of md u2 receptor function and, BST/BES2ON5/041441
are useful in the WO 2006/ 057870 PCT/ US2005/ 041441 -5
treatnment of many different Conditions including
anxi ety, schizophrenia and m grai ne headache.
Recently, Pinkerton, A B. et al Bioorg. Med. Chen.

ett 14, p..5867-5372 004) di.sclo rtal n
tregiich %?@%@ﬁfemfm%ﬁéc BUPE 9B PV SRR B g graine
hedd@t@Ntiators 5 of glutamate receptor function,
specifically; potentiators of nd u2 receptor functi on
and Rea@tlquhﬂcem KX B. esdlf Biboign Mede Cherahatanid, pf 5&§M§872

SR ENRT I ST I W —
of Elat-mti@rdcebBAfundticn, @E&c‘i‘ﬂédﬂ@r ngSt%nt‘itftoﬂs o€ mGTED vebe @e Hclbn and,

and antagoni sts of t receptor. As suc
as gshpoay 88 ussfufigriheireptment qf GASS Hisopsters ingladmg sty sehizophrenia

i sorders associated with glutamate or
ancgée%ge%ts)?l enes. In addition, it is anticipated that in

di s@he@fseid ihventiof ptivadatcompotndseififoiniile D ehac @xmmhtors of the
to the onset, propagation and/or synptons,

mEyAHRAGAIE a@q'l agtagqRistaod thai(ysL bF srpeHieT-afs sughe é‘élflp‘?/‘élds of formula
] %ﬁ&ﬁﬁﬂ&@ﬂ% %ang '&?trge?tdﬁs%ﬁkrs JJE 15@8 'vﬁﬂll lﬁtgﬂlﬁ{%%f%@&)ﬁléﬁes In

such gl utanma Uncton make the dbat ement
addlhels,at Banticipagd dait irpdisare sisegitham ghugmeatt amt letihariegpecdmonent to

oal SUWRRY, OF THE | ENTION Th e t. )
thqu nPTOBASEIB PO SUBIGHSo &ogworuaqsrﬁ%fgmru Pmﬂ groyidesan
effdctive tR4trhent %& tl’l\@ Eét?én'f‘ Tﬂ nﬂe§1c§leéo‘ﬁ§éc§1gnée§ S Qtraﬁiéfé

consi st1ng of - al kyl, | oal kyl ,
dysfyndtival kghtecthk yba,terpd:m of thean delsruh»gtqat pmefdsswmmnp,ortmt therapeutic
el ected fromthe group consisting of hydrogen, Cl-C5
go%l kyl, substituted

SUMMARY OF THE INVENTION

The present invention provides a compound of formula 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-C5 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 oxazolyl, isothiazolyl,
substituted isothiazoyl, isoxazolyl, substituted isoxazolyl, 1,2,4-oxadiazolyl, substituted



25 C1-C5 al kyl, halo, phenyl, substituted phenyl,

Cl-C3 fluoroal kyl, CN, CO2R3, thiophenyl, substituted
wao kioepsmsmy | , thiazolyl, substituted t hi azoyl , PCF/ESZ0D5/041441

substituted furanyl, pyridlg substituted

pyri di nyl, oxazolyl, substit’ fed oxazol yl,

i sot hiazolyl, substituted isothiazoyl, |soxazolyl,

substituted i soxazolyl, 1,2, 4- oxadiazolyl substituted
. 2\1%%%9 1850, ?%Zt%m%%ﬁ%%? fnie #ﬁt}@t}%‘s PYiidaziany] and substituted
pygmﬁmgndlnyl pyridazi nyl and substituted pyridazinyl;

X is selected from the group consisting of 0, S(O m

and X\NR3¢leyteld drogethedredp dansistingef Qr %(lmmcamlsNRt sing of

a1 DiaRPRE3d pRspiaheyE SEP L L Rl Sapbtged

5 c1cgm§1k§ﬁ¢dig[ of phenyl ene, substituted phenyl ene,
thlophenedlyl substituted thi ophenediyl,

t hi dotnsbipare indspenidenieselectasi fzom theigrplip cemﬁmgmfgohenylene

iSRS 508, B R BAASY, s

ﬂuaﬂﬂédiylaﬂﬁhlﬁﬂhyll substifasddifitahedyl, Qtﬁ&lhédiyl @ﬁibsiﬁ'tutedﬁyndmedwl
|soxazoled| substituted |soxazole|

OO TREHIA S 9alstish inodiogoyedvh BHORERRY] isothiazolediy,
10 YNGR BN S SRR B (L 3R ERginedis,

pygdmmdqdnmbsﬁtumgl p:yfndé‘z’hn@ylaalnklat]lid—io)(hdiaﬁo]mti—tﬁiyl;ed
a-¢c5 kanedi and -G -, Wis R3, 0 or
NRSESIN%S Ao sﬁv @Péf?%d@ﬁ%lﬁ%%ﬂf él—scei %twggﬁfslh?mﬁ@d C1-C5
amgﬁ&ﬁglggpsgsg_ﬁg f a bond and C1-CG3 al kanediyl; R3
I'S |ndependen Iy vdrogen or C1-C5 alkyl; Zis

seI S iedRIR GO oH¥R roup COI’]SI sting of (CH2) 000H, O
15 O R% zpil(f\} are 1n(i\|epgr%)dg selected M’ihé\' 51?’0’}'1\6 cons1st1ng c')_}oa bong and C1-C3

alkanediyl;

R? is independently hydrogen or C1-C5 alkyl;
Z is selected from the group consisting of (CH,),COOH,

o) H :
N - _:_<N O I / %O .
CH ‘ 1 \j ! \ i
q——<\N_’H HO NRE N H -0 \ I o
0
@) H . ’
Py o) R3 N ,:' N /," A ,// /I X
HO )0 N-O N~ Y \H e
SH OH 2 NH,
20 mis0, 1, or2;

n and q are independently 0, 1, 2 or 3;

and '

pharmaceutically acceptable salts thereof.

In another embodiment, the present invention provides a compound of formula I

25  wherein Z is selected from the group consisting of (CH;),COOH,
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O~-NNNoNSand NN XRNS, HOONpH Y NOSH
OHNH2 NH2 20 mis O, 1, or 2; n and q are

w0 pbepssdent |y 0, 1, 2 or 3; and pharnmaceuti ceCT/¥S2005/041441
accept abl e salts thereof. In7anot her enbodi nent, the
present invention provides a‘compound of formula | 25
wherein Z is selected fromthe group consisting of
(CH2)" COOH, WD 2006/057870 PCT/US2005/041441 -7- O
N NNOH - (CH2)gMENH - -~-~~ S N HO NR3 N Nom ( O
HONO QRIE'IZHRSN ONNNMNSand N HOONQ,NO
Sk The nt i nv Fon & rovi;d far
nd)v(gq li;)‘lﬁnwi\s\kleutl# o@pfosi t iNgns, co '%i ng- 3
conpound of the tor . and d phar madeu®j cal | yN-O
acceptabl e diluent. Because the conpounds of forrrul a l
aregpotentiators of the rrGIu2 receptor, the

co dgsof fo la | usef eat men

% dri ngéof , 'Kt;t@gu & qmd m at mssmdem
HASS Osi@t wi t N—gj ut arratpe\éysf un , d| ng: \f

acupe neur ol ogi caI and Fpsyghi atri & di sor derISH§uch asNH

cerebral deficits subsequent to carﬂlac bypass surgery 2

?ngl}%r %fr%seﬂ]tgm{e%tuog léFSO %?Ylﬁeg rf?r no e‘f Bgarnéace%tgcrag C(gngSlthIlS
comipFigiag a chypogid/ et Eormeuli Dl a pimeeeutﬁem éktde@table diluent.

(i ncI udi ng Al DS 10 i nduced denenti a), Al zheinmer

di sd¥sause %ﬁﬂqn?@“@ ds of lommplad aff‘aﬂ%@ti%% o thedtl@ﬂ‘b?\ receptor, the

T I ok

co R i Tyl L e 2?@%#%“%% R eurologiosl and
psychiatric disorders associated with glutamate dysfunction, including: acute neurological

and psychiatric disorders such as cerebral deficits subsequent to cardiac bypass surgery
and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, perinatal
hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia (including AIDS-
induced dementia), Alzheimer's disease, Huntington's Chorea, amyotrophic lateral
sclerosis, multiple sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic
and drug-induced Parkinson's disease, muscular spasms and disorders associated with
muscular spasticity including tremors, epilepsy, convulsions, migraine (including
migraine headache), urinary incontinence, 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 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

L. That is, the present invention provides for the use of a compound of formula I or
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and drug-induced Parkinson's disease, nuscul ar spasns
and di sorders associated with nuscular spasticity

WO pwbstismy trenors, epil epsy, convul sions, m gPEI/I82005/041441
(i ncluding mgraine headachg), urinary incontinence,
subst ance tol erance, substanCe w thdrawal 15
(i ncludi ng, substances such as opiates, nicotine,
t obacco products, al cohol, benzodi azepines, cocai ne,

sedative h otics, c.), chosi s, schi zophrenia,
L ep el (G paier e B PRl Gl pr B Rt
disBRR}CastbSREAQith ARIMIRIBI/MYGoLONMPUl sive disorder),
mood di sorders (1 ncluding depression, mania, bipolar
di s dles @lﬁqrdﬁmiag:jﬁ, fhizel treatmemtadf giigraitee anxiely, $abézophrenia, and
o iérnﬂt€5? 1&&' ar Qﬁ eneration of the eye, enesis,
PISPRY Ateaé) ) HBB? g’(CFhCI udi ng acute and chronic pain
St alies preS@YQY @ntiidiment!thé pRE&ARRNASH ProvitRY heRAhY 6f treating
.pain, and post-traumatic pain), tardive dyskinesi a,
migppspcHPRGTRRAENINisREingdD pPatertds negskifpreof an eldertive gmount of a
[ Ci ctivity disorder, and conduct di sorder.
corﬁ%@%oﬁ%@%%odi ment the present invention provides
met hogisotidr prefeatd agbodigighothe raaht iaviehtips pediiddsrad ethod of
di sorders assocjated wi th glutamate dysfunction, )
tregipigRnXISth gompLising RRFRIStErNS i 2 Patienpiniced therepligaedifective
r.gaf i .
AR oo K T e RISt R
gergfalzed enpotyntiswdierf pameidaolden ani\6b20€16¢ O&idpTlbive disorder.

PCT/ US2005/ 04144 - 8..phar maceuti cal conposi.tion
t he@bﬁqo%e%rpr?f%%_ﬂf ?%B‘P‘H_E’r‘?{“ Réarorpgniction REOBeSFHPethpd of
trefHnPQCARbPhraRiA 0dndr dhin Bt i3 T8 L Paiidis i REd BEreofn effective

t he di sorders above, the treatifent of m graine,
amawtiodaycomponnd opformniad, and epil epsy are of

particul ar.inportance., 5.1n referred enbodirent the
P e LT PhEr R iR Eatogivachy bRt BRepTaRRPHges e use ofa

coip@indi oTFornf QAP Fdr ThéhaRekattiteSs R bBlichRed fOethb @RhtnidAt of
need thereof an effective anount of a conpound

0
newr@logisrband psyphiaistdiwordess afseeipted vatthelutamata dyshemcgiorsent

i nv ' ' hod. , of r i.ng. anxi et
contT T ARoREENEAFR BRI Ao prb{ B VPR ARG Pk p sgppouma
of fanmelaflefot useas alfedieameit. of a conpound of formula I.

Particularly preferred anxiety disorders are
genkt ¥itEpeiacrieicaied cabodirt thejmteat divewictenrrovidatithe use of a
ele .
oo R AR s The RO o R B BTG B Biklshor
migrai@at i ng schi zophreni a, conprising adnmnistering to a
patjent in need. thereof an effective, anpunt of a
con}a’oxﬁ%an%themﬁﬁme em%Oi@lq% BereseRbIERI RIPEPRY
phe@HReHREINontdesitBh $SSAL tﬂeé‘t‘ﬁﬁsﬁ% bpﬁhﬁ)(?lggi'cgleﬁldg;?%}ﬂétﬁc QAfsoftlers
conmpound of forrmula I for the manufacture a
asspaiatied avithrglutapnate dysfinction nenteingfg as an active ingredient a compound of

formula L.

In yet 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.

Because such potentiators, including the compounds of formula I, positively
modulate metabotropic glutamate receptor response to glutamate, it is an advantage that

the present methods utilize endogenous glutamate.
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neur ol ogi cal and psychiatric disorders associated wth

gl utamat e dysfunction. In yet another preferred
wepdveasisent t he present invention provides a cREpUS2UAS/041441

of formula | for use as a nedicanent. 20 In yet

anot her preferred enbodi nent”the present invention

provi des the use of a conpound of fornmula | for the

manuf acture of a medi canent for the treatnent of

mgraine. In yet another, preferred enbodi nent_the
pr o TEFtSp ﬁk}fﬁhwtswwévpﬁegelg m%‘HﬁF%@& pirepy¢ glutamate receptor

respORRAS ohitANatk: %goﬁigt% it & GRITRBL] Bht e gﬁ%!eltqtﬁhgﬁgitogr%g’%egds to the

psychiatric diSorders 25 associ ate
treglyehtipiCnduoelogioalt aidrpspichiatsic disondety aseodiatgd edihegtttamate dysfunction

C ound of ormula 1. | et. another preferred . .
by SRS = RSO et hhohrbAmqRiS Shuseate PofeRer deluding
thel dogfoufids EPfokARRM; inC@MYina%ioR SyidtHpdtbsiREd AP0l o®a metabotropic

patient in need thereof an effective anount of a
glutsnge tergpior agerrishulSach a canbBetonmey baedvansagsas mttbatdt may

' | ng: f fornula l i tivel :
b5l 8% 0SSR 03h ah b T el Pl Bl weeons. in
pagiicilapapbRntistor bEm@BluBbégs@ge that the present

met hods utilize endogenous gl utamate. WO 2006/ 057870
o 5720y thegompainds e hipsmula e priaganistaebihs CysLT1

PCT.
it ' t t t .
recB St ey of 1RO ECA BT B AL Sl BB SHBEGR P varicty of
disbiderqanediatet! biyrone ok inane Bxketnidsestsuch heinflam@itomiind @flergic
ol ogi.cal and psychiatrjc, di.sorders associated with

. heur . >
dlsavf?fsa%a?t‘éata‘}g\fl e'elf%en_ewe%wmslp@mgh@ﬂ%méﬁorsébw%yndrome,
. O . . . .
B o LA AU S0 e,

wi t In angsleresmiboglireehtaimprasent invantivet @oeides picthodg bfitreatimizen

receptor oni st. .Such a conbj nati.on may be. e
vatiely & %‘ﬁ@_@gﬁsmﬁa&eﬂiy oPg OpgpTe letiprges ﬂ_é“%%“?&/?%mbﬁtﬁimg toa
patiétk BChdedithteOf arfdHRAOO hnbutfof HRbAPSEALHH foralid I MRLELS, the

receptors, in particular a potentiator of ndu2

presefdpention pReddasder thanyge ofrecamapqyod odSorofuld bomphasmpceatical
coR BRGNSt Rorabh p A ERPaATuhRET Srd porkl YsBah drpoigied with

leukottrhé eicdia®ibn. di sorders nedi ated by one or nore
| eukotrienes such as inflanmatory and allergic )
di s &t alprefersakapbodimgniihe preseni knichtiemarovides arnehod of treating

el uding. | 7 .
o L PR ARty T By BB por P ARTEL At o
compordxdtioeinglh $ease. |1 n anot her enbodi ment the present

i nvention praqvides nethods of treating a 15 varjety of
dis g\? apather sathodinaent fhe pFREenbIVARiiQN pravidss 7 prasess for preparing a

cofiPSRId ot 99 AE ToP b Ph&dGutic@P acceptable salt thereof.
DETAILED DESCRIPTION OF THE INVENTION

This invention provides methods of potentiating metabotropic glutamate

receptors, in particular mGlu2 receptors. In the present methods an effective amount of a
potentiator of metabotropic glutamate 2 receptors, including a compound of formula I, is
administered which positively modulates the effect of glutamate or glutamate agonists on
the subject receptor.

Before describing the present invention in greater detail, it is understood that the

invention in its broadest sense is not limited to particular embodiments described herein,
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patient in need thereof an effective anount of a

conpound of formula |I. That is, the present invention
w@e@eiosszo f or the use of a conpound of fornul aPCT/U82005/041441

phar maceuti cal conposition L(Eer eof for the treatnent

inflammatory and allergic disorders associated with

| eukotriene nediation. 20 In a preferred enbodi nent

the present invention provides a method of treating

npr i mnl sterln patlent |n need
os S0 OB R GrH LY SR LRHRIARS o edj}?ﬁ% thg #rgPg of the

cldimed hvdpgdner enbodi nent the present | nvent| on
provi des a process for preparing a conpound of
f or nihus, compoundspisafuliie thetpreseht ipventioe prathose which are potentiators

th f.. 25 DETAI LED DESCRI PTI ON.OF THE | NVENTI hi
of AR Pbi ST G RISt h GO IoGIrSo{E 1 PRl the cffecs of

ghitBhale ahd SRitAmAt YL GRS 6t mG%}ZeﬁEﬁB(Suoﬁlé‘ gRdhdts WRptorh#id even
receptors. In thé present methods an éffective anount

mase partwp]@ﬂmhbwtbat pwen’f@t%tb@ﬁff@m ef @ummw @utamate agonists at

udln oun . of formul
m R TR Bl oL B RTRRY ol s OhE ¥l el hagrombrace
thegdbotva pRiperties, tﬁbwaxemattgolamme 115the Presdhk ihhentDUPPe&tbrred
receptqr. Before describing the present invention in

CO@P@‘éﬁdérm‘a\é‘iea ppt arg pof limifedtos grose éeﬂcﬁb@d kerein. i nvent i on

L el

SpEaiitalls2 ﬂﬁﬁioﬁ&abéﬂds of-fdfinals I vy peadrtiatss of the Imemarrtad;eptdrar
enbadi nent descrlbed herein are within the _scope

t he Comng; fi1p Saspregsmt mpeptdon dlspdnsinda hase é?Th&<Ph i mwéﬂators of
1@6&&%@%&@\6@15 byl &Bmam&%%n&@%eoe &ftﬁr.
ar y, ‘those

met abot r o utamate recept or partic
t hatAspstéhdremt thetfhidowineetss lnfve theghedrdmgstindianteld:

oo a3t G TR roffiad B atee Buprariphed AL iR Baving from
on® & B éﬁﬁ&l 4t68s %HQﬁélﬁdé%fméﬂqy!t é‘tﬁ?lt Er(ﬁﬁfj i€- thoﬁglp'bﬁtyl iso-butyl,

agoni sts at md u2 receptors. conpounds ’a
seaz ity s drbityl. peniyt end e likad Peﬁlcubtn galass o1 -€nligdd aretmahyl

ove oper.ties hey are suitable for use in the
eth%r es%rﬁgylaﬁ@é%ot?ré)nyf Preferred conpounds include, but
ar e Theterh ‘fﬂlﬁ}@’dreffé‘rs té hasodasslipRatid18/deddarbok0 Whhin the
compounds of fornul a I_gjéotentl ate the function of

megwe%elkyv’é%%ﬁttm“cl edlkylical | y, t he conpounds of
for Ff‘ﬂ% ?ed'!n %Tile lgﬁt’ ke%&%rtg {ra%
S 0

Conpoun RO B Qr, bTal iﬁf?&gﬁi amhavmgfrom

ong trothecewhitoh atsres, and moaum settyl) amﬁppxropsaln Q;or;ﬁspﬁl; gidsthe like.
paré, jcularly tho‘ge that antagoni ze the Cy

OysL
r ecdpe &pm s Clebaiahkyl't wéets & @ siaisly orbrqapgh%%lléyl chain
ha¥ifg AERAHNE Five ReHtoRERSns, and includes methyl, ethyl, propyl, iso-propyl,

butyl, iso-butyl, sec-butyl, t-butyl and pentyl having from 1 to 3 substituents selected
from the group consisting of hydroxy, halogen, azido, alkoxy, acyloxy, carboxy,
alkoxycarbonyl, amido, substituted amido, amino, acylamino, sulfonylamido,
sulfonamide, phenyl, substituted phenyl, phenoxy, substituted phenoxy, benzyloxy,
substituted benzyloxy, pyridyl, substituted pyridyl, thienyl, and substituted thienyl.

The term “C1-C5 alkanediyl” refers to a straight or branched divalent alkyl chain

having from one to five carbon atoms, and includes methylene and ethane-1,1-diyl.
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15 The term"d -C5 al kyl" refers to a straight or

branched al kyl chain having from one to five carbon
war@a®s78and i ncl udes nethyl, ethyl, propyl, i sSPECPUSIYH/Q41441

butyl, iso-butyl, sec- butyl t- butyl pentyl and the

like. Particul ar values of "GI-C5 aIkyI" are nethyl,

ethyl, n-propyl and iso-propyl. The term "al kyl"

refers to a m)noval ent al i phatic hydrocarbon. Wthin

he T e cundio G R Ao dt oSl o amzzﬁga- divalent
alkl{ mﬁ@blgg msin &fé% Bivh %ﬁﬂb@ﬂ a{o‘h%mancpﬁl%hfdgf fdaﬁggene%

at oms i ncl udes net propy propyF,
Su@ﬂmmh@1¢qt¢®&0mHmMBp norissfing toif th@dleﬂu()Im a:tlkl(y,l thethoxy,

et ik Sriai > 4 B Balon ipadtde SHRGe Y Gate SHSTyR C1-CS
k@AW 1P oR CRYOID. CHH! ORKL, CHASCHYL EHNHZS @“}WHW+0)CH3,

sec- é t-butyl and penty aving from1 to
CEBNIBEYQ2) Ehts sel ect ed fron1the gr oup conS|st|ng of

2|y E 3% yé Arbony ﬁ% gﬁfl%%%géf g%gﬁ%ﬁﬁ&g?g% lﬂ%%hdg‘%&ﬁ%gﬁt alkyl chain

haviny o 61 toshilet Qapba g, andtakfuasasicthglenphenyl
substltutqg ghenyl phenoxy, substituted phenoxy
benZPf &ty “subgiiaied Cate3y alkanedjyldsgferspg pistrgight or branched alkyl

chagfe; B%ﬁhé ;ﬂfoﬁ{joﬁggo t%él: Tujoan e@ﬂ r g]]pgl:dgsg e{hgie%g,rﬁar\ulr}gtnﬂém lor2

subistireatsesd]edied dtoantheairduy ccmbﬁtlﬁlg oflaydrowgy, halogen Q@ldbpalkbxyi‘

ar bon ato , and_incl udes hyl ene .and
PR R fxsiar%kwcarb@ P A

A e i o

tm@ryé,andsﬁbsmutcéﬂticnylat orrB and i ncl udes net hyl ene

hav stitu mth ro

con & st Ty o Bil s G loren i, B gdo.

am e teiyl-ay ﬂ%r@ﬁﬂiyp"%ﬁ)‘i t%Lanél’lESf} 'Ehgiﬁ ha%@tﬂ&ﬂ bAL to three
val ues of "substituted d - 5 al kanediyl" are CH(

carbpil EpmsGHiNgitutendbk or m@uo@mpms,@r@-mqludes ﬂuoromethyl

B T L RO e R L TN

par€iB@lat Galtd6EEC LADMILE LITE: is MifludrbkigRS net hyl ene. The
term' substltuted Cl-C3 al kanediyl" refers to a

st r ahg Frmoalpxy i ere tap ﬁtymgh@r&ﬁmqheqh alkyhehain gtacherbioran
oAy A0 B A AT ERRRA R Bt

nts se ected omt egro
C on%hs tarnng @i-Chtkoyy refdrakogefightaz betiichal Mﬁyﬂ)bham having from
oxy, . carboxy, al koxycarbonyl, am _do, substjtuted

Onea% flaBr Caéh?womééﬁﬁwbﬁii foan oxygen giam. v decludasimeshesy gdoxy,
progB éo—pﬁ)&ﬁ@ fo?rdmf} E)%[Mlgss&yﬂdt t-ﬁﬁféggtdnhl{hgﬂke

titut
The term “substltuted alkoxy” refers to a straight or branched alkyl chain attached

to an oxygen atom having from 1 to 3 substituents. Within the meaning of “substitiuted
alkoxy” is the term “substituted C1-C4 alkoxy”.

The term “substituted C1-C4 alkoxy” refers to straight or branched alkyl chain
having from one to four carbon atoms attached to an oxygen atom, and includes methoxy,
ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy, t-butoxy, and the like,
having from 1 to 3 substituents selected from the group consisting of hydroxy, halogen,

alkoxy, carboxy, amido, substituted amido, amino, acylamino, sulfonylamido,
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15 The term "hal ogen or halo" refers to chloro,
fluoro, brono or iodo. The term"Cl-C3 fluoro al kyl"

w0 2doe0s78t®@ an al kyl chain having fromone to tPCBEES2005/041441
carbon atons substituted with one or nore fluorine
atonms, and includes fluoronethyl, difluoroinethyl,
trifluoronethyl, 2,2,2-trifluoroethyl,
3,3, 3- trifluoropropyl and the like. A particular

| ue . of | | k trifl .. 20 .
sulffHatfa phertyl it bt Rertandt St gre o ncaE B tHesbsituents is
hydﬂokylhawg%h fhlmya@ﬂﬁ% ay18Rino? ¥ oREATe, Wehlfﬂh&efsﬁ@sumems are

neanlégé i's the term"C I -C4 koxy'
not fagh oihmr@ﬁcr@s asﬁéeell@xroxmaﬁtght or branched

at ¢ bR T s auh s gk A 6B 31 Rb aving from

thred toseyen capb@Pans ahd dnddideR ¥dlopdpYIo¥ytlotud &pextyl
sec- butoxy, t - but oxy, and tﬁM'? E 25 Tﬁg ?g%n1 R

cyolghgyat epd fxclobgnkdxy” refers to a stralght or branched

I k ¢ f .
£ o fhe fal T AER BO08EO AR R B BRI R R Bayine
froal theeeytd sévientdacbonertoms Sl to ttld ptﬁin@f]suﬁ‘s‘tltﬁlﬁdfﬂbgya divaleat
ted Cl1-C4 al kox refers to straight or

ubstit

fd&’ r?z‘c?a‘alr% St%%htwhaﬁﬂaﬂnbﬁ@%%ﬁh% Bydrgeagon ragdgqaﬂ)bﬁvmg at
1 %p&ﬁbcﬁ{ Aiomned ihQuddy, 18]¢
= hoxy, 30 e# ogy, Q%X%EQWﬁ gﬁg¥%?g8g§§&ygg?%%9i
CY¢lelmtjdathakybyclspmtjnlmemlxy;l cytcl(ﬂrﬂkxdmeihyamycloheptbrhhahyllmdit]mglike.

fro 1.to 3 s selectgd from

cond NE {5 %?%%@ Frtorhenyl” ox) Rlafw eng ¢ AR pituted
héffilshe” rarebipt Iﬁ&ﬂ&%ﬁ%ﬂ&& 1R AGical2fpb@NelR of the formuyl
P ?{l}allfonyl am do, VD 2008/ 057870 P&%i%zoof%fmflomi%

sul fonam de, phenyl, and s i tuted phenyl; and when

one or nore of the substit g is hydroxy, hal ogen

al koxy, am no, acylam no, Q@ndxsul fonam de, then those

substituents are not attach-oRto the sane carbon as

t he al koxy oxygen atom The terin"C3-C7 cycl oal kyl ™

wheRSiB RS i Romatt ﬂérﬁél%Qp§ﬂﬁEIbéhdéﬁtlSN§el&féa%rH A ﬁguﬁ E&Hﬁsuﬁg of
three to seven carbon atons and includes cycl opropyl

hy@ryg% bridrpKy, adkd) mb@htuydd alksdy@ﬁcbiaéw | 3lkaxyd Sld),%utlmdaquaiyo

hel 0. b kT SRR iHRRE0 s Bt Y e

sul&ingEnillb,WeEOndRide hg/aﬁ@l 1i#ro GfhefiAb §ﬁd dubktifedPhedyl. Particular
dlvalent unsubstituted saturated stralﬁht chali n or

valgessofdhetie dndiogemymaetbesy ashilvaiei Ratticnlayvalyesaf RuGire bydrogen,
Ina%di Aelol} ggon1and i ncl udes, cycl opropyl et hyl,
cyc opr opyl - 2- pr opyl , cyclobutylethyl,
cyc Irh@emmy f‘ﬂﬁdﬂhyhyl amylcshb;hmﬂ ﬁ’ﬁb;bhehyl”cz)y Gﬂﬁé‘;ﬂﬁh&dmmlhy I
and t The terns "phen and substitute

subsHRHRA ‘fﬁm@}ﬂene&ryé jaleife R glse Plt dydentapdiagh @@é@ﬂ\fe@r ef the

fork@I:2 nonoval ent or dival ent radical, repectively, of

the fornmul a
/ &Rb

S

wherein Ry, 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,
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15 wherein Ra is from1l to 3 groups independently
sel ected fromthe group consisting of hydrogen,
whyaso53870 al kyl , substituted al kyl, cycl oal kyl PCHURIRY(41441
substituted al koxy, halogeﬂll3 carboxy, al koxycar bonyl ,
am do, substituted am do no, acyl am no,
sul fonyl am do,, sul fonam de, cyano, nitro, phenyl, and
substituted phenyl . Particul ar values of Ra are
dr oge met hoxy fl uoro. Partlc r val ues of
sul F%@% nitrop Bh ? el rRad pubstiduted phsny] /%rpéﬂt@twalue OR%b is
hy&bg&pphenyl and substituted thlophenyl or
“thi ophenediyl and substituted thiophenediyl" refer
t o dhetarms épgnndllnﬁrandisubétﬂuibd paddiagl”,or “ppedihédiel and sabstituted
25 wherein Rb ji.s 1 or 2
PY@%T 86%%9 L %eweﬂmte% oF divaleat Fdtinh pReclifalfipp! thé formula
consi sting of hydrogen, X substituted al kyl,
cycl oal kyl, al koxy, subst gd_al koxy, hal ogen,
car boxy, al koxycarbonyl , , 'substituted am do,
am no, acylam no, sul fonylPag¢rdo, WO 2006/ 057870
PCT/ US2005/ 041441 -13 sul fonam de, cyano, nitro,
Whpta:émBL is fanni 1g01Bgroutps it ppidenily seléctpd fioncthk groupadonsistifig of

by Qg i ooy S bt ialort. Sipkyi oAk sipebbuted alkSxy,
halsgéﬂ @m@ﬁly lﬂlkox;y@afr%n}ll oanﬁdmy@uﬁeatanﬁao ddrﬁ’iﬁl) &l laming

radi cal ively, of the formula 5 aN whefeln Rc
sulf@yiamdo,lmﬂ n@nige otypeso,inideeodn and/substimttdgdhefiylom pérticular

sting of hydrogen, hydroxy, alkyl,
Valg ’ggﬁsg?’g{f g5t kyl, cycloal kyl, al koxy, substituted
al kgky termi aﬂﬁ»&@gﬂ aﬁ@ﬁ%&ﬁtﬁte@dlﬁbwa&b%koledim A substituted

.substituted am am no, acylam'no, sulfonyl am do,
thiaggladay]3 refereto agyentyalent errdjvalpitangical, apactiselss of thet fermula

phenyl . A particular 10 e of Rcis hydrogen The
ternms "thiazolyl and subs 't t hi azolyl" or
"t hi azol ediyl and substit thiazolediyl” refer to

a nonoval ent or di val ent ra§| cal, repectively, of the

or 2 rou
v R dedts S me mgel R e ot $ ¥ ol bR me ot
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 Ryis
hydrogen.

The terms “furanyl and substituted furanyl” or “furanediyl and substituted
furanediyl” refer to a monovalent or divalent radical, repectively, of the formula

(3"

o
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.
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15 hydrogen, al kyl, substituted al kyl, cycl oal kyl,
al koxy, substituted al koxy, hal ogen, carboxy,

w@bdoonymsar bonyl , am do, substituted am do, am POT/US2005/041441
acyl am no, sul fonyl am do, ﬁylfonan1de cyano, nitro,
phenyl, and substituted phe A particul ar val ue of
Rd is hydrogen. The terns furanyl and substituted
furanyl" or "furanediyl and substituted 20

uranedi yl.. refer to.a nonov or..di val ent di_cal,
R O e R et O s e A vl
subsaugé&u@ﬁnazméagqﬂ%éﬁtb)a Iﬁﬁlo%fegﬁmfdl%ﬁtf}sdleé 0 ect vely, of the
consi sting of ° hydrogen, alkyl, substltute

formyye| oal kyl , al koxy, subst i t ut ed al koxy, halogen
car boxy, alkoxycarbonyl, am do, substituted am do,

am no, acylam no, sulfonyfa » 25 sul fonam de,
cyano, nitro, phenyl, and sydstituted phenyl. A
partlcular val ue of Re i's s ydrogen. WO 2006/057870
00 041441 The othlazol and
whelSi Ry Rl R iouet PR PScreloctoio et spiciside of
hydr%g%talﬁymtsﬁgstitﬁféﬁmléi QyErhiky, aﬂ&& rsuna@uﬁte%%\@ Eaﬂ& &

dival ent’ radi cal, repéctivelly, formul &
carbgxy, Blkepi@easborykf amsiolwstltmegraou@@ annuepa@mm;nmb ysulfonylam1do

sulfc%fea:r(nel et ecgﬁri)r orp{ gg%/gf |50852§%tr:% gﬂ%v?f Aﬂ%e&@agr value of Rris

hy&%gaﬁtltuted al koxy, hal ogen, carboxy, al koxycar bonyl ,
an1do substituted am do, am no, acyl am no,

sulThe isrmarisesazold and snbsiteed iseyaredyl” ar fisexazpledisy pnd and
s e
subsﬁiy.gt?c% igsé%&z%fie&%&hgéf%r to% &&{o&gxaz%{ d1¥££ﬁjt ac?lc%lgelp{ig‘r Vegy of the
formwdoxazol yl " or "isoxazol edi yl and substituted
i soxazol ediyl" refer to a nonoval ent or dival ent

radi cal, repectively, of /ﬂ%/figor mula Nag ~0
N

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.

The terms “1,2,4-oxadiazolyl and substituted 1,2,4-oxadiazolyl” or
“1,2,4-oxadiazole-3,5-diyl” refer to a monovalent radical or divalent radical lacking Ry,

repectively, of the formula

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.



10

15

20

25

wherein R is 1 or 2 groups independently sel ected

fromthe group consisting of 15 hydrogen, al kyl,
waaiwsossod ed al kyl, cycl oal kyl, al koxy, substiPCE/E82005/041441

al koxy, hal ogen, carboxy, g%%oxycarbonyl, am do,

substituted ani do, am no, /| ami no, sul f onyl ani do,

sul fonam de, cyano, nitro, phenyl, and substituted

phenyl . A particular value of Rg is hydrogen The

ter di,az and _ subst .t uted,. ‘
95 s pUo IG5 hoeies DBt 56 evrmiginggt and
susth@Jt@d pirEnAIidSARGY AlfE&Nth A BGhRRAlenPbr &ibM@ﬁﬁE&lcﬂapreéﬁvel of the
| acki ng Rh, repeotlvely, of the fornmula ﬁl 0
formiler ein Rh is i ndependently sel ected fronrthe group
consi sting of hydrogen, alkyl, substituted al kyl,
cycl oal kyl, al koxy, su ted al koxy, hal ogen,
carboxy, 25 al koxycarbdhyl ,7aRi do, substituted ani do,
am no, acylam no, sulfo i do, sul fonam de, cyano,
nitro, phenyl, and substituted phenyl. A particul ar
value of Rh is hydrogen. WO 2006/ 057870

whef& E%R%?t%ﬁ@?xgg éﬁi‘upgl x?r}%p&‘&nﬂ? Qi?(lztﬁ]@ gtr hgqglgig?éﬂgn%ﬂgﬁsﬁng of

hydmgbrsﬂlyﬂm)b;gphlbylr substitun@ﬂalkyl cyoécﬁﬂkyu zdkmymuhmaitedmlkoxy,
of th formul a, N

di val di cal pec
halogen, SRDG X RRTRPRY oo e P ap%nmﬁo%gmg% ly
sulf&ﬁllﬁﬁfﬁ@ dsﬁfo Q4] chéecﬂa.'h@ Ulfﬁtlﬁoﬁhce‘n f 'aﬂrg s@dcstl’uﬁé/ H?sﬂ 1 A art1cular
hydroxy, al kyl, substituted a cycl oal oxy,
valug b &% ISth:rﬂngeal koxy, hal ogen, car boxy al koxycar bonyl

o f o R b i d o SRp R S BB o pyridagipedivl and

substitlsd pyrr&a@ﬂle@lsrri%fer téha Brlok S1eh@dr divdlerit fhdi€al %{)é%twbﬁf, of the
hydr ogen. The terrrs "pyridazinyl and substituted

formgya i dazi nyl " or "pyridazinediyl and substituted
pyri dazinediyl" refer to _a nonoval ent or dival ent

radi cal , repectively, formul a
R

N. o

=

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.

The terms “oxazolyl and substituted oxazolyl” or “oxazolediyl and substituted
oxazolediyl” refer to a monovalent or divalent radical, repectively, of the formula

£
(6]

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,
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NR NI15 wherein R is from1 to 3 groups
i ndependently selected fromthe group consisting of
whyasosmsm hydroxy, al kyl, substituted al kyl, PCT/US2005/041441

cycl oal kyl, al koxy, substituted al koxy, hal ogen,

car boxy, al koxycarbonyl, amdo, substituted am do,

am no, acylam no, sulfonylam do, sulfonam de, cyano,

nitro, phenyl, and substituted phenyl. A particul ar

20 value of RR is hydrogen, The_ ter "oxazolyl a .
sulforamide. GyaRe dits eyl mldowbst&seﬁg&h@wlgﬁ\ RARHC ?fb%’thi‘et %&F‘
hydro%)é%ml ediyl" refer to a nonoval ent or dival ent

adi cal , repectively, of the formula a N O wherein

RiTHeSern Odarbosxgl eefpis to ndadiedl dé it fprmelnect ed from t he

group consisting of hydroggn, 25 al kyl, substituted

al kyl, cycl oal kyl, al koxy, jjsubstituted al koxy,

hal ogen, carboxy, al koxycar yl, am do, substituted

am do, am no, acylam no, sulfonylam do, WO 2006/ 057870

PO 4620 051k SdiArbbnyl" Tefesitb faoadinalde thecfpamola ni tr o,

phenyl, and substituted phenyl. A particular val ue of

Rl is hydrogen. The termijjcarboxy” refers to a

radi cal of the formula WKOH 5 The term

"al koxycarbonyl" refers to a fadi cal of the formula O

iR i ' ' infgf SRR SuBERURA QUAS) Hehyigand
Wher%)lgﬁgﬁ 1%?5&%(8%&% t%‘ﬁgz’g‘bg’fé{ﬁ?% g’r|ohenl§/}lll and subg?)isB t%‘{eegl
substjthtedpheny?a Peitculaavalves o e nRithyd eed gdiyhy| and et hyl .

The term,"anj go". refers.t ical of the formula O
Tothadepn imaes fefes bttt d SR Terers to a

radical of the formula O O

NH,

The term "substituted amido" refers to a radical of the formula
0

/U\N,Rm

]
Rn

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

The term "acylamino" refers to a radical of the formula
O

AN

N~ Ro
H

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

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

1 .
/(lSs\N,Rp
Rp’
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ANRM Rn wherein R is selected fromthe group

consisting of alkyl and Rn is selected fromthe group
weoemsiossrng of hydrogen, al kyl, phenyl and subBCT/US1008041441

phenyl . A particular value for 15 R ,, is nethyl.

Particul ar values for R at& hydrogen and methyl. The

term"acylam no" refers to a radical of the formula O

NIk Ro H wherein Ro is selected fromthe group

consi sting of alkyl, phenyl, and substitute
wherﬂnﬁhgrls sed@m@d froml the giotp RonsistagrrilpL. PhEB.‘/lTﬁ%‘ij %‘&5%“¥ed phenyl;
»sul fo refers .to a
and Rog spl300 BT Bl Siighschlnl 1@@%@5%55‘%% iy ilue
for R}M‘s&h@ﬂh?l I?hﬂl@ll&ev{agiéﬁf(%‘ﬁ f e Hydeoggn ang nedndi sting of
phenyl, and substitute n and Rp, is
séﬂéﬂ@ﬁﬁ sl geleiso asad Pgﬁgﬂﬁf%ﬁmﬂbdrogen and
al kyl. A particular val ue bor is nmethyl.
Particul ar val ues for Rp, ake hydrogen and net hyl. The

term "sul f onani de" refer SN “Bgradical of the fornul a
O uNSRg 5HO wher ei i g is selected fromthe

whergwgigﬂ}rs sglnil ted %IJO (131(8 f rdlip l%\é}'xsis@xg%lkylmn?}ﬂ Bad Eﬁﬂéﬁiﬁfged phenyl.
,Apaﬁﬁﬁﬁhhﬁgﬂnﬁfﬂgﬂmeﬂ?ltrose skllled in the art t he
conpounds_of fornu
compounds oo L Tl 3 R B
exist alg ?2{11%(9 ers, JVQhe% fﬁ fo‘i’%? grkatas t@&tofn@ﬁl: %ﬁgaﬂd"mﬁﬁﬁ‘es thereof,

i nvent en any reference in th
are caﬁtlahip@aéd mm:ltndﬂhm thé pltebfmt Speeoiibi. cwlamaumfgr 66136 mrhis
conpounds ng for

en der
appligpiieini9-L3s \‘)@f%"eggﬁ Furuneis O e fomne b IPEELEN P apt s
unde?é%o aég%ﬁ ass‘@b&‘?y%aﬁt&%eﬁé Rt ad Hixhets ﬂléfblo]ﬂ Fofexample,
npoun for exi sts as tautoner | and
where the group Z is tetrazolyl, a compound of formula I exists as tautomer I and
tautomer II. As such, it is understood any reference to a compound of formula I where
the group Z is tetrazolyl as tautomer I encompasses tautomer II as well as mixtures of

tautomer I and tautomer II.

R R
o) N-N, o NNy
Yo, b AN Yo, o, A=y
HO X" A A N HO X" A A
R2 R2
tautomer I tautomer 11

Tt is understood that compounds of the present invention may exist as
stereoisomers. All enantiomers, diastereomers, and mixtures thereof, are contemplated
within the present invention. Where specific stereochemistries are identified in this
application, the Cahn-Ingold-Prelog designations of (R)- and (S)- and the cis- and trans-
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.
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tautonmer Il1. As such, it is understood any reference
to a conmpound of formula | where 15 the group Z is
wWao edos@zmsry|l as tautonmer | enconpasses taut omerPCT/USE05/041441
well as m xtures of tautogfg;_(l and tautonmer I1. RRL
ONNOI\V N , "NNHHO Ari Ar. NHO 2 X Ari Are
z tautonmer | tautonmer Il It is understood that
conmpounds of the present invention nmay exist as
st g}eoi soners. Al enantioners, diastereoners, and
mi XPEFIES SEFROIOBIETS Gatebeduenasshpiastereosegifig synthesis being
arRloRRERAIL PYEE BlngSREEHksC le3Hsbd i
cna o SR ERI PYE DG CfonciN R SPEH e? TR ERERROSBISLORES of cithr
start@gmatenigle lod efinpbwngls o€ Kirgwnkt I @ndeatsolVd-byachrigles vaMidknown
. ,the cis- and trans- designation of relative )
in the ot ishing ﬁlil%gF f?flfﬁfla Sdﬁﬁfé%%f'&w(?‘éff%‘ Iérgamé Senopbds, Sohdflis! and
S. HaRA1eh& WAl dyVB045 bRl BREABIAL RYcenSON N b &itionsOF. %&@ga A.
are desi gnated by (+) and (-) for dextrorotataty  a
Collptegrd 5t Ht Wilen (Wekeyd 991 ) siciudinhehrematogteiphsilonchirplstatibnisy
resolved.intqg J.ts enantioners, 25 but absol ute
phas SPeiotic it ShRR e R Bt S aghrlp Geot
diasRDhdRafRched Forl tARPREpoke, subls N Bihstéreoflefic sMR. 2006/ 057870
PCT/ US2005/ 041441~ -18 Specific stereoi soners can be
pr dkeeall enpnlemersodipgetepinerssymt miginss theireny, are contemplated

. ' | J r_enrd ched startin terials.
v AP QTR EAl ot BB bSO e R85 8 S
diastamdotickal s or conmpounds of fornula | can be resol ved by

techni ques well known in the art, such as those found

i nThe rmschemndids” siferde §aaioe sianpabdey! o beterocgrlietings
e Y R | T
thiopedediy], IsillbsWdtﬁhﬂlﬁdeﬁ&}di}ﬂlQMa)ZoleHMJ smﬂkmteanme?eae@gm aphediyl,
n c ra ati onar ases enz ITH_tIC reso,utlons.,
sbsg gR DYy SR DG DB ARG et B sy Sgpatuted
oxazgleﬁﬁll,%&ﬁﬁ%ﬁdfy@,rsﬁﬁﬁitﬁt% Iis}bﬂﬁ%o@ﬂ'iﬁ?ﬁ@xaz%}é‘a 18bstituted

) di astereoneric salts. €nant i oner s,
isoxatiokesliyds moimeidsnedii csubstitiied esritidinedif], paridazimediyd qubsitardd

.10. wi.t hin the present jpventian, preferred enbodi ments
pyridgpindiivhant SRl i s g Pl S Y Aoigrahs e o
leasttb@hdtical M B abh&l inaef8r1-8 @r ﬁlﬁl"l%tgfbﬁso%ie’fic%gf@i%é d@énéﬂd'n on

or heterocyclic rings independently selected fromt hg :
the ngtuseipl the msigsni ke wimbgreng lasation efitybsiituented Itgh Emibeemaderstood
that the present invention encompasses all possible regioisomeric combinations of
attachment to Ar; and Ar,. For example, where Ar is phenylene there exists three
possible regioisomers, designated as 1-2 (ortho or 0-), 1-3 (meta or m-) and 1-4 (para or
p-), all of which are encompassed in the present invention for a compound of formula I

where Ar is phenylene.
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t hi ophenedi yl , substituted thiophenediyl,

t hi azol edi yl, substituted thiazolediyl, furanediyl, 15
wGaawsossod ed furanediyl, pyridinediyl, substitRCEUS2005/041441

pyridi nedi yl, oxazol ediyl, bstituted oxazolediyl,

I sot hi azol edi yl, substitutéd”i sothiazol ediyl,

i soxazol ediyl, substituted isoxazolediyl,

pyrim di nediyl, substituted pyrimdinediyl,

pyridazinediyl, substituted pyridazinediyl and

1, 2, 4Boxadi azol e- 3, 5-diyl . It '3$understood that Arl

and ng at |east bi-radi may be attached in
a 1- or 1 # regi oi someri@ p on dependl ng .on
20 the {0 e ring and the angd IOca fzon
of substi 2uents w art her de 3the
present invention™g asses all pBSS|bIe

regi oi someri c conbi natl ons of attachnent to Arl and
Are. For efoamplel, where Arl is phenyllgt;mg 1tgere exi sts

t hree 0siSbhteor£9i 0i soners, desi 1-2 (ortho
or o-), |Olsqu( net zf—or nzZ-) and 1-4 (glgg’p’ﬁ BOTHSY, all of

whi ch are enconpassed in the present invention for a
conmpound of formul &'l 25 where Arl is phenyl ene. WO
2006/ 057870 PCT/ USZ2005/ 041441 -19zR1 RL O O Z HO XY
Y L.Ar2 2 HO X 30%R ~Ar2 RA22 z | i formula |
formula | 1-4, par 2 p-yli3 2meta or m RlL O :g~Xx
L Ar2 2 HO Y R2HGornil aX ortho or o The term
" refers to an

addition salt that exists in conjunction with the

aci di c and/or basic portdion.of a conpound of fornula
| . Such salts o |

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
acceptable acid. Pharmaceutically acceptable acids commonly employed to form such
acid addition salts include inorganic acids, such as hydrochloric, hydrobromic, nitric,
sulphuric or phoshoric acids, and organic acids such as acetic, citric, esylic, fumaric,
glycolic, glucuronic, glutaric, lactic, maleic, malic, mandelic, mesylic, napadisylic,
oxalic, succinic, tartaric, salicyclic, o-acetoxybenzoic, or p-toluene-sulphonic.
Pharmaceutically acceptable salts that are base addition are formed when a compound of
formula I and the intermediates described herein containing a acidic functionality are
reacted with a pharmaceutically acceptable base. Pharmaceutically acceptable bases
commonly employed to form base addition salts include organic bases such as ammonia,
arginine, benethamine, benzathine, benzylamine, betaine, butylamine, choline,

dicyclohexylamine, diethanolamine, diethylamine, ethylenediamine, glucosamine,
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i ncl ude the pharmaceutically acceptable salts |isted

i n Handbook of Pharmaceutical Salts: 5 Properties,
w®edoensisom and Use, P. H Stahl and C. G Wer neCTIUS2005/041441

(Eds.), WIley-VCH New Yor 2002 which are known to

the skilled artisan. Phar utically acceptable salts

that are acid addition are fornmed when a conpound of

formula | and the internmediates described herein

‘glﬁié(m ng.a basic functionality, are reacted with a
1m1d§ﬁ SBEDIRARAIYC, PERAEH]S: 2l lnorganig. am&mﬁm@%@ﬁlwm p9tass1um

t f
sodifiERL AR BEG! ERI-GATRADONERY BSibehle I MAME 10
hydhn edditian tocphahyatreaticailyl accepratile Baits othet 2 bieCinBluded in the
. E @ﬁl c acids, and or ani ¢ aci ds _such as acetic,
mve (PI}I

RESTEENT ?ﬁ}ﬁ%ﬁ@e 1atey, i the ppeficeonqfcgmpeunds or in the

prepGia'ﬁbﬁ ok Gthef 36 dxam %Maoe’ﬁﬁ}:ﬂ Bl £md b ?alts, or are
naga i sy oxali ¢, succinic, A aric, 1cyclic,
use cgiegﬁﬁ}@mmlm;cacmnzptlde)n,mmﬁicatlld)rphon| C.

ceutl cal accept.abl e salts that_ are pase )
adgfh? SR Ergest vag.%au ’a %B%%B??ﬁ??an gefersyig fﬁ ripypsintended
to pratedt bislot EAEHRAI f0Ps HefE hﬁ&’é@»lrﬂﬁé %eﬁu%ﬁ’é"&ﬁﬁr@ tifdtic

acidic functionalrty are reacted wt
procgdigesrakidhe Fasglof gn a@n@mréwﬂmmhﬁmcum grmmetheu saaably protecting

B RN T ——

stepawierimn@oteb@ieis hequing. Foeazaigé,iemaPss ayén%'ﬁleﬁl%,employ the
bet ai butyl -1.ine, choline, dicyclohexylam ne,
protegiigp Iﬁ’gﬁ%ﬂl ﬁ@ctlamaégmﬂpamuﬁb as amingl aaddriegryhand control their

prot&ltl,ugazoﬁéeﬂ}g ot AROLASAR! G-&il g&g%ﬂgéél%“l%“agh hyidfe gggﬁ -

y3|ne, | perazine, arne

protduting Iraups hreadisadeded iin Ry OIWIﬁ@bum In GRgnidnSyaritsia] NOV. Greene
nat e, or bi carbonate and the

and PR Wits JEEET U0t WG & Hoseercbarieq S0 pisbis amino
prote%ﬁhé %rodfﬁ RRIuR Ay BerBlifs 4k Eé‘ﬁﬁ'ﬂlyll %cétg? prdﬁeﬁfﬁt 19510%1 of

serve as 71 nternedi ates tro
t-buwb\nptah rzdéﬂqypaqetyl; lrbrcﬁnqzacetgh rtlaﬂucoma@tylpﬂrhhro;ro dostyl, phthalyl,

oo GRS RS PG S A e
4-nitedbROAG Snd 284 1K) sQFo ﬁ%&dp@ 3hdIOA. beﬁﬂﬁleﬁlﬁf 1 EH -RiRnksdtnyl

t%roup or Pg, as used herein, refers to th gr oups
and lfsmum:gm@ps focly ek bénzloxiycarbdnygr oups

T R e —

2-nitfabeaiyloxahrigholy pvbrblhsbé&ﬁympéﬁb@{wt ecting 10 group
used wi |l depend upon the conditions that will be

3,4- dé‘ﬁﬁﬂ’@g%‘afnmoz%m@ab me>-fapptheohensylepsathpeylei n
- y be
2,4-dh R Wbﬁﬁﬁ@@ gglgetﬁs;& B el oy 1Y e
-mtfmm,dtdlnnﬂiﬁxghsmplsxy@mbﬂnyaSS zagntngmealeﬁywdﬂ@xyéarb@m
ontr their rotec IO n eprotection
1 BBy B Pgs  AlRG Ry S cligiethory-
b tesb 1 ctive G oups
MR T s*‘?‘m%f’yheé?%ﬁa"f“%? BB AT it s
dusoBmYEnletth]y@hnbowlL BypRpBomgcarbéawyl, Yotids yc4BORY]) meoixyehbbanyl,
allyloxycar%onyl, 2,2,2-trichloroethoxycarbonyl, phenoxycarbonyl,
4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl, cyclopentyloxycarbonyl,
adamantyloxycarbonyl, cyclohexyloxycarbonyl, phenylthiocarbonyl and the like; alkyl

groups such as benzyl, triphenylmethyl, benzyloxymethyl and the like; and silyl groups
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protecting groups include acyl groups such as fornyl,
acetyl, propionyl, pivaloyl, t-butylacetyl,
wQ2mhlosisoacet yl , 2- bronpacetyl, trifl uoroacet yPCT/US2005/041441

trichl oroacetyl, phthalyl,_. o-nitrophenoxyacetyl,
al pha- chl orobut yryl, benzd%ﬁ 4- chl or obenzoyl ,
4- br onobenzoyl , 4-n|trobenzoyl, and the Iike;

sul fonyl groups such as benzenesul f onyl,
p- toluenesulfonyl 20 _and the Iike, carbanate

such o toimsshydsibh and thedikey Pestored %W%? le amino protecting gfror{ps arcgacetyl

h| I,
e A o P opacion
t—butyﬂobydaf'ﬁdﬁ?h@dcpxr)d:bﬂiqb?l@xycarbonyl (Cbz). Suitable hydroxyl protecting

3,.4- di met hoxybenzyl oxyca
groups igel gqiq@tb%)gy Zr%q: St%/b@éﬁtgﬁ ij-le’rhoxyethyl tert-butyl, allyl, benzyl,

tetral% dfné’h S’Lﬁ@ El’g(gl@ g)é( z% gi(%tﬁéxrs QB&Y lls trimethylsilyl, triethylsilyl,
triisogropiyIsiloh, 4@7 Bbﬂwmmbﬁﬂmlﬂ thx !,lkards@rg/auch as formate, acetate,

M RTINS —
tosyl%L: RR@ud IR Wéfél%@ésﬂiaﬁﬁtﬁiﬂ&%cyl E@ié’dﬂn@@t@ﬁfs laﬁe’la!detyl

enzhydryl oxycar bonyl, t- but%Jox ycar bony
trrmedlylsbfﬂ),rtuwbmb’ ksidyly ar-bapildimethy bﬁb’b%di h?%%ﬁéla rbonyl ,

et hoxycar bon t hoxycar -
A e S N R G R
prefef‘feﬂ i RN Y SFplHetoH. | P&fdﬁ@ﬁ%ﬂ)ﬂodﬁnﬂ’ﬁ! fopeycommpoumd bf formula
cyclopentyloxycarbonyl adamant yl oxycar bonyl ,
Ioftb??tﬁ@%XWe@ﬁ%mek%Ym el‘iiﬁenyl t hi ocarbonyl and the
al k £ C Yo
ﬁgw {1 w%fc%ligss %% (BY éicelgﬁﬁil cﬁr Céf €8 Eg?lgﬁl%gﬁ ¥ bre
prefe%&@G/&%Y;ﬁ)ﬁﬁdﬁWM&ZR & @Hﬂéébﬂwlamme&sred Compounds in
trimethylsilyl and the i e. Preferred suitable am no
which Rotie BicKI 2grey B BL05F Bre net hyl oxycar bony! ,
be | |R2 - It AgIetubstituted
pedggfoundt %Wrﬁo*;y%??%%@ﬁ%?%‘ﬁ%@ﬂhm b ORIRFFSImIIE

tmoﬂ@ﬁﬂszlyﬂmts&rmwhtea @izzolylSpyndibyle omms@w;qd miigied efeng
prefe%:re‘%:l Ml §d f \?@hlg k%asf’ g f—lzngamqae }tleﬁ (I,W ngtmroalkyl are more

prefdrfdd! cﬁﬁlﬁ ﬁlelucH RE id ﬁ@th:yl loeopys) thYl'uoﬁﬁbﬁ{ﬁ &Wwhloraare even
trimet ilyl, triethylsi triisopropylsilyl,
nxn&pmﬁﬂhﬂtyldlnethylsrlyl and t he li ke; esters such as

r t. | Q z | d
anGogtrefa e NSt TerS Lt s R ke, CHwounds
mwﬁfgﬁ»{ @ arlofepetbirk®. Pr ef erred sui tabl e hydr oxyI
protecti groups_are acet t.ri met hyl si
tr Oomnc&/ svhigh Y ig @rﬁtC%@%Wf‘@m@{f%W&leeﬁr ‘%%%P%‘Eﬁ%‘l which
. W t h e\ of pharmaceutically active
Ylsélb e ™ r‘?rgl%g%ps are preferred in their end use
apl@johﬁp%hh@ﬁm\ﬂﬁeﬁghrle@harmmbamptﬁerm} a conpound of
formula | of the present |r1v nt| r iven bel o -
Cofpomrneaads i Wikek Arrend M%Tz&e 8?183’ ijﬁyls}le eup fithediyl are
rofSY& oal kyl al kyl . are pref erred Compounds in which Rl
Prelyis™e1- o5 aIkyI are nore preferred. Conpounds in
Compounds in which Ar; is substituted phenylene, 1,2,4- oxadiazol-3,5-diyl or

substituted pyridinediyl are preferred. Compounds in which Ar is phenylene or
pyridinediyl, either attached in the 1-3 position, are more preferred. Compounds in which
Ary is phenylene or pyridinediyl, either ring attached in the 1-4 position, are even more

preferred.



15 which R is nethyl are even nore preferred.
Conpounds in which R2 is phenyl, substituted phenyl,

wa bioepsmsmy| , substituted thiophenyl, thiazol yPCT/US2005/041441
substituted thiazolyl, pyrigdinyl, or substituted
pyridinyl are preferred. Cg%pounds in which R is
Cl-C5 al kyl, halo or C1-C3 fluoroal kyl are nore
preferred. Conpounds in which R2 is nethyl, propyl,

tri Iuorogeth .. 0r ch q&ﬁ are even 0O nore

pr &1O8ROUGS Bopish AdaISiAReRAFRa AT Prede®dD) m where mis 0,

1 e e N6 d; i i X i . .

o R0, AN RO P ol b

prefeir ¢dﬁ r‘lﬁfd’hywrds én phishekn ]iiﬂ:iphe@gh:po unpwidinedigli azd mo\){;pmﬁerred.
. . . 5 i n_whi
oA T A Ui TR O o

5 prefewsd. Are are independently phenyl ene or pyridinediyl
are preferred. Conpounds in which Arl is substituted
Congieandd iarveiich Az andoim @tedndépeddntyi phenplene supgidinadiydre
prefg%é’ci di nediyl are preferred. Conpounds in which Arl is
phenyl ene or 30 pyridinediyl, either attached in the

1- Bopgiuhd O, witite AFPi@heiyaéR dré Preféppgpounds i n whi ch

Arl is phenylene or pyridinediyl, either ring attached
i n Gomwpoynds wohich dvi; 1spyedingdin] arsmeefersedf erred. WO
20 . PCT/ 0 12 ' i ch
0 ZOUSHRAIN SRR e SRRt <1,
i s Coutypuhdsinedhiphdnyisenached asthestd posigch pyrpretenedi vl
arf:I 8{Jref rred.. Conpounds in which Are is gheny_l.ene or
py ogineERils A vahigh Ay is afipched af B8 1-3 pavitioras4ineSiin are
pref@& 1 s pyridinediyl attached in the 1-4 or 1-3
position are even nore 5 preferred. Conpounds in
whiCompaphdsmdvificke Lds €1i—d® pléemateligl) substitered @heC6émlkanediyl or
_pyridi iyl.,are referred,, Conpounds .i. i C l is
15 ceRlapreREtm el el o ampates i b A d -
-CHEL bALOBES ¢ n&pRigfsr red. 10 Conpounds in which Are
I's attached at tﬁe 1-4 position are preferred.
Cofpowpedndy in witith K igre i s attached at the 1-3 position
are preferred., Conpounds in which Arl is attached at

the 1-3 posi;tiH)\n’ ro1-y Sitiogn }ére preéferred.

RO SR b ol W
N-O H 5 N-O

OH

b=

ﬁ\/< N\fN =(

SH OH 2 NH,

are preferred. Compounds in which Z is

—~~(CH,),COOH or ——(CHn—
20 N—NH
are more preferred. Compounds in which Z is
] 1 N\\N
—~COOH or + )
N—NH

are even more preferred.

A compound of formula I as described above wherein



Compounds in which L is Cl- C5 al kanediyl, substituted
ad - G5 alkanediyl or 15 C(=W where Wis CH2 or O
wae@opsmsierred. Conpounds in which L is -CH( OHET/US2005/041441

-CH(F)- or -CH2- are nore preferred. Conmpounds in

which" Zis HH NSONSRKON NOHNOOOH JyNN
INNNN<Sor NN HNHSH OH 2 NH2 are preferred.
Compounds in which Zis N (CH2)0,000H or - (CH2)n--K

N .20 NNNH are re preferred. Conpounds in which Zis

N R hg’l}oﬁﬂ%glg N NNH are even nore preferred. A

S Oea T Rectid R Srohp PG of A AANA, HBEORL TsciBtopy,
fluoss, hiploro, RRloi, phergll el flectophanyl, ttifugootefiyt diNj Zttiioghenfl,
R e ST S R T AT

5 2- thisQpRERY from ﬁl@?}‘&%@iﬁing 8t s ax®), WH amad RH,di nyl,

.3-,%.“ dinyl, and 4-pyridinyl: 5 Xis selected fromthe
gr ouls nedhderti ng of 0, S, SO2, NH and NCH3i' Yis

met,hyl ene; Arl | henyl ene of ...
1, ffrﬁlséﬁ?gwlgliep?reﬁ%’%@@ &eﬁrge'd]lyé’ sel ected fromthe
gr QupisGeRsicd thong tHefgrpliesunsiitg of %)h&&%ﬁ@,%}dr@ﬂ%nylene,
met hoxyphenyl ene and loyr i di nediyl; -
methoxyphenylene and pyridinediyl;
10 L is selected from the group consisting of CH,, CHCH3, CH(OH), CH(F), CHNj3,
CH(OCH3;), CHNH,, CHNH(C=0)CHj3, CHNH(SO,)CH3, C=0, and CH=CHp;

Z is selected from the group consisting of (CH,),COOH,

' N\\ 4 < = ¢ ]-[\-ll O

_E—(CHQ) —<\ ['\l Y\S T\ O ! "N
e ¢ T U
O OH

. H ; < < SN

\,"\«N‘S:O /\(/N/'N ‘ [\} \N N;<S and m
/ o
N-O N
H\<SH 1:1 ~ NH, jN/Hz .
nis 0; and
15 q is 0 is preferred.

A compound of formula I selected from the group consisting of
(+)-3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-hydroxy-methyl} -
benzoic acid (isomer 1) and (-)-3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-
phenyl]-hydroxy-methyl }-benzoic acid (isomer 2) is preferred. A compound of formula I

20  which is 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-(S)-
hydroxymethyl }-benzoic 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,
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15

10 L is selected fromthe group consisting of CH2,
CHCH3, CH(OH), CH(F), CHN3, CH(OCH3), CHNHZ2,

WERINGIE8@) CH3, CHNH(S02) CH3, C=0 and CH=CH2; PCT/BS2005/041441
sel ected fromthe group coqﬁkftlng of (CH2)11000H, H
(CH2)g---~~N N S NNOO,NNNH H\\ NOOOH HSand N
N N ONN " NOHKNNN((NH2NHSHOH2 . nis
O; and 15 qis O is preferred. A compound of formula I
sel ected fromthe group consisting of (+)-3 - {
[4-(4-acetyl -3 hyJ oxy- 2
- propyl - phenoxy ' henyl ] -hycu%y nmet hyl } -

)
benzoi c acid (isomer nd
A O )@XYAJZL‘D&/LDW - phenoxynet hyl ) -

(-)-3-{[4-(4-acet Yo
phenyl | - hydr oxy- met hyl > benzoi ¢ aci di(i soner 2) is
preferred. A conpound of fornmula I 20 which is
3-{[4-(4-acetyl -3-hydroxys 25 BXI-phenoxynethyI) phen
yl1-(S)- hydroxynethyl}- benzorc acid is nore
preferred Furt her enbodinents of the |nvent|on

proces for preparing_{he conmpound q

cycl P rao a CogRpoxINg KA K q%l&f liviisrg &%& deé ewparﬂrlea%rl@e reagent;

t hereof, conprising_i(A) for a conpound of fornula I

where Z is tetrazolyy, WD 2006/ 057870

PCT/ US2005/ 041441 o P NN HOX Y A LN1 Ar2 H
2N |, Zis tetrazol
HO X’Y‘Ar;L‘Ar'ZCN
RZ

11, R is cyano

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

R
0
Y., L., .COOH
HO X" Ar, Al
RZ
I, Z is COOH

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;

.Y. .L. .COOR™
A‘rl Ar2

11, R19 is COOR™

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



cycl oaddition of a conpound of fornula Il where R1O is
cyan with an azide reagent; RL O\ HO Il X-Y, Ar L. CN
wa2®6/0RB70 1, RLO is cyano 5 (B) for a conmpounpCDiS2005/041441
formula | where Z is COOH, O\ HOf / XY, AL, O00H
12 21, Zis COH 10 hydrolysis of a conpound of
formula Il wherein RLIO is COOR14 and R14 is selected
from the group consisting of d-C5 al kyl, phenyl and
benzyl; R O\ HO X YAr L. COOR14 1 2 2 1Il, RO is
COOR14 15 (C) for a conpound of fornula | where Z is
COOH, WD 2006/ 057870 RCT/ US2005/041441 -25- R1 O q HO

X~Y,Ar L, .COON 1 2 I, Zis COOH hydrolysis of a
conpound of fornula e R10 is cyano; and Rl
HO < ¥ Ar'lL\ Ar.zCOOH
RZ
1, Z is COOH

hydrolysis of a compound of formula II where R is cyano; and

R
O
Yo, Lo, CN
HO X" A A,
RZ
5 1L, R¥ is cyano
(D) for a compound of formula I
Rl
0]
/Y\ ‘L\
HO X" Ar A
R2
I
where Z is
H / H
N._-0 INF ;N
t S O
4 N N F
N H 5 N-0O

. H (N, P
\,\«N~IS40 ,\Ig/ /N or \Nr§\<8
NH,

10

cyclocondensating a compound of formula II where R'% is an acyl chloride
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Otj(: XY,Ar LAON 12 R2511, RIO is cyano (D

for a conpound of formula |l RL OHO XYArLArz 12 2
WO 20004087820 Z is H~N Oi N~(S\ 0 NH\~ N OPCT/BSNMoM41441

SI:::0O"YNNor N/ NOHSKH"'2 10 cyclocondensating

a conmpound of forrmula Il where RLO is an acyl chloride

WO 2006/ 057870 PCT/ US2005/ 041441 -26- RL O~ 1 XY, Ar

L., COCl HOi z z R |11, RIO is acid chloride.

wher eafter, when a pharmaceutically acceptable salt of

t he conpound of fornulfa I

II, R19 is acid chloride.

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.

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

wherein

R, R2, X, Y, Ar;, 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. A particular value of R' is methyl.

A further embodiment of the present invention provides a process for preparing 3-
{[4~(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-(S)-hydroxymethyl}-benzoic
acid or a pharmaceutically acceptable salt thereof,
comprising

1) alkylating 2,4-dihydroxy-3-propyl-acetophenone with
3-[4~(methanesulfonyloxymethylphenyl)-(S)-acetoxymethyl]-benzonitrile in the presence
of potassium carbonate to afford 3-{[4-(4-acetyl-3-hydroxy-2-propylphenoxymethyl)-
phenyl]-(S)-acetoxymethyl } -benzonitrile;

(i)  hydrolyzing 3-{[4-(4-acetyl-3-hydroxy-2-propylphenoxymethyl)-phenyl]-

(S)-acetoxymethyl}-benzonitrile in the presence of potassium hydroxide wherein the
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30

is required, it is obtained by reacting the acid of
formula | with a physiologically acceptable base or

Wb 006050870 ng a basi c conpound of fornmula | w tPCHUS2005/041441
physiologically 5 acceptablgrﬁcid or by any ot her
conventional procedure. A fufrther enbodi ment of the
present invention provides internedi ate conpounds
useful for the preparation of a conmpound of forinula

hydro SRR I9iERstioy ohiemadRiad Pt ok aesathopd
- B ksl oy T o I S 09
bengoicraidd whersaften avhgn s havearsitiseally goesptable @t ofal ky| |

l. ticul ar, val ue 4 .is .

3 e IR R 2O A B b S L i piamettyh benzote
aciﬂﬂmmhdﬁed,a@tipbbﬁiﬁfeg bfy@éadgihg Bay] [14f(@—aﬁctyﬂ-§-h{yd€0ﬁ<y|-2)-pr0ﬁyl- N

[4-(4-acetyl -3- r oxy- 2- propyl - phenoxymnet hyl ) - pheny
phicsy Do R Bty erptopcid with a physiclogically

'I%aéﬂ YV tBL ereof, conprising

aco(%P?B{aéﬁ%gfglt I'ng yz,%&‘?’ﬁ%%@f}f@%erdg%yr- acet ophenone

wi t A further embodiment of the present invention provides the above mentioned

o R AR S kot s bt
preg%eb%?%%j%ggﬁeﬁ &gﬁ )I/Sé?goxy- 2- propyl phenoxynet hyl ) -
phefiyl | ayBtingceasiogetettingdly 3-cymenbennildehiyte withid,4,6-tris-[4-(fert-

h lLyzik - . . .
b“‘?/iﬁ'-gl%’i‘?t%@ésfqg?ﬁ%im?ﬁﬁé}%phw&-fﬁﬁwtﬁh%ﬁfeémﬁh?Pl)es?ﬂ?sﬁ§P]dlalkyl
zin€ 2hd Skied] @¥MBE WhérbmIBE RN Hink§s Hi@th%rh SinB! SRGAC nitl catalyst is

pot assi um hydr oxi de wherei'n the WO 2006/ 057870

RO pspouisiool 1 24iphery? ethadeldp péfosd 3-4Ekttergn i s fol | owed

' It h _hydrachloric acid.to atford 3- {

s Agh LGRS SEL oL e gRi Lo i -
I - (G))- hy aoytutitiges.- gk (rerr-benIdinetlatiidiy WRRh GBI Hfeny ST 2
har maceuti cal |y _acceptabl e salt of 3-f )
hydraxye hEB o w&hW@Cp%pss}mdqowbm&fwéwﬁwlyz&m‘_éwﬂ-qrerr-
- -yl |2, 116 ot required, it is
butg%?%l} t e)g s@%ﬁé&gﬁ \lfnlélp ﬁ?&r&lﬁomcs a&f 'tc§1 affSrd
3-[&-(pfdtox vinatndplydny B-Sy-deaxyyrdethypbyhzonitrile;

(iii)  sulfonating 3-[4-(hydroxymethylphenyl)-(S)-acetoxymethyl]-benzonitrile
with methane sulfonyl chloride to afford 3-[4-(methanesulfonyloxymethylphenyl)~(S)-
acetoxymethyl]-benzonitrile.

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 which is 3-[4-(hydroxymethylphenyl)-(S)-
acetoxymethyl]-benzonitrile.

Compounds of the present invention may be made by a process which is
analogous to one known in the chemical art for the production of structurally 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
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phenoxynet hyl ) - phenyl ] - (S) - hydr oxynet hyl } - benzoi c aci d

with a physiologically acceptable base or by any
w@eiensmsonvent i onal procedure. A further enbodPeEN$200$/041441

the present invention provrQﬁs t he above nenti oned

starting

3-[ 4- (et hanesul f onyl oxynet hyl phenyl ) - (S) - acet oxynet hy

|]-benzonitrile is 10 prepared using a process

SRR O T A ——

wénq&mhmthnaepbﬁebraﬁedllﬁﬂw&wnet hyl ) - phenyl] cyl cotriborox
ane in the presence of a dialkyl zinc and chiral

cat &fepetallyresamppund of Sirgiuke/] may he prepattiddidny b compotmdeid

f"‘i“ﬂ? {Iﬂ&ﬂegé Di pe‘?4 %&Esoa Rregursor to; Zp%%yﬁlo%§ﬂ]aeﬁbelA sendr dere
spedifidafly(d afrhpdlﬁld of formula IT where R' is carboxyhc a01d ester or mtrlle is
but yl di met hyl si | anyl oxynet hyl ) phenyl ]-(S) dr oxymet h
reap}edmgﬂk% ﬁp{a%}q base sychiag pg@yslmy hygraxide ina su1ta le solvent suc as

L)

e T S AR ol
co%mmnﬂiadﬂfermﬂdy dilrwhgtz Rﬁ?ﬁstcbralcﬂrs (ré&ltqetdl-1 Wléh an ﬁ%lde reagent tcéj provide a
t roup Wi rochloric acid to
°0181g? QZ% H@lare%ﬁﬁe%wﬁgh é%dqre%@}ﬁsee gluds iAdlstiergin HN;
is pr@@iﬂé@ ﬁ‘oﬁfﬂh‘a Seacdn &f éo'd)un? Wi QQﬁ'& b Bbtic acid ucP s triethylamine

3-[4 i ]a E)enzy onit

- (hydr oxynet hyl - acet oxymet
hydrogldoridg Dlhanmphmneclémcteo ﬁlihe rezltdtmnuxd eonwnmﬁﬂ}o irda solvent such

o R A e S i

sudhh iRpRSR blchMQﬁ‘ talt&iaRl zﬁﬂl'dg Q8cH ﬁtﬁﬁﬁ@;ﬁi&l%ﬁoﬁeﬂﬁé‘ n@ﬁler
useful for the preparation of a conpound of fornul .

exaygiles %ﬁ%@d@fmmntwnclu%@trwémme@dewmplgmspudvasjwsvded

TR TR R ot A

as mvamlslqnamef AofBegndf fBrmila EshedR '€ i drsaci@Ralde 9Pk acted in
to one known .in the chem cal art for the production of

ongermete feps Withyslasgedeasatingagsuls de Pravidsya eompspat of formula I
wh qu ss descri bed herein. Such processes useful for
0 manufacture of a conpound of fornula | as
defl ned above are ﬁrovd ded.as furtheereatures of the
i nvention and are Strat OW ng
procedures in mﬁTé@trEnlessN‘ hﬁg 2%%2006/057870
PCT/ US2005/ 041441 " - 28 spec?lfued t h& Heani ngs of the

generic radicals are as defined above and all reagents
are well known and appreciated in the art. Cenerally,

a conpound of fornHIa I bg prepafed froma
compound of NeSAd whele Rl repriesgnts a
a). Mre 5

precursor to Z ( ggtl on Scl%?r{e A s
specifically, a conpound of forgpul a Il WHere R10 is

carboxylic acid ester or nitrile is

A compound of formula of II may be prepared from a compound of formula ITT
(Reaction Scheme A, step b) or, alternatively, from a compound of formula V (Reaction
Scheme A, step ¢). More specifically in step b, a compound of formula III where X is O
is reacted under Mitsunobu conditions with a compound of formula IV where R!! is OH
in the presence of an organophosphine such as tributylphosphine and an appropriate

azodicarbonyl reagent such as 1,1°-(azodicarbonyl)dipiperidine to provide a compound of
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reacted wth a suitable base such as potassium

hydroxide in a suitable solvent such as water to
w@eweioss7@ conpound of formula | where Z i s caP@DKgi00®041441

acid. Additionally, a conpggnd of fornmula Il where

R10 is cyano is reacted with”an azi de reagent to

provide a conpound of forrmula | where Z is

tetrazolyl. Azide reagents include HN3 wherein HN3 10

i s proyided fromthe reaction of .sqdium.azide and a
rorgiiffc Sufitte sqgfs Setue e ortamen iR SE bre
corFBRRAI S TOGAUIR T 8y ail6 Be PRAGIUGY rediing RVRHpRLAA ¥f fofmela I1T
sol vent such solutions of watér and an grganic )
whers-X ¢ QehitNHivathed pompeundraf feinsile B swheenR iis a deavirigayoug in the

R g oy ST SRRt ok L BRI e R

acdtE1Rd Siiitable Mdvittbeorb i ivlk luld® RalitRk 8lictpds i0@ide il seKBBaté B&tkts such
as provided 15 fromthe reaction of zinc brom de and

as gigthenepulfenatecstels wel | as the trial kyl silyl azi des such
as trinmethylsilylazide . of formula Il where
R10 is an acid halide B%éé}lélgg?@ ?dﬁ‘ one or nore steps
wi th cycl ocondensating agents to proyvi de a conpound of

lal where ZisH NOH SNHNO O Ni H'

0°S -ON$S N~ N NOHSHNHz 2~ A-cqupound off R

o, of |1 ey be pgr€pared froma cun of 12 13,7

ornyl a1 11 F(”ggééﬁi dt. Schemre A, stBp” D ox’q{‘Ar'lR R™An

al t & nati vel y, froma conmpound of formukRkad V (Reaction

Sch A, step c). pMre specifically inystep b, a VI

con‘g[gﬁnd of formula Il where Xis O is reacted under

M t sunobu conMons with a conpound of forfula IV

where R11 F&WOHR5 in the presence of an step ¢

or ganophosphi ne such as:tri butyl phosphi ne and an
appropriate azodi carbgnyl reagent such as

1,1' - (azodi car bonyl ) ggPipeRYdi ne to provi de a conpound
of WD 2006/ 057870 PCT/ US [044444 20

HO X \Arl Ar,
RZ
11
\ step a
R!
O
/Y\ 'L\ -
HO X" Ar, " Arf
R?

Alternatively, a compound of formula of II may be prepared from a compound of
formula V (Reaction Scheme A, step ¢) where R'? is an appropriate precursor to the group
L.

A compound of formula III where R? is halo, phenyl, substituted phenyl,
thiophenyl, substituted thiophenyl and the like maybe prepared from a compound of
formula VII (Reaction Scheme B). More specifically, a compound of formula VII where

X is O is reacted under the appropriate halogenation conditions to provide a compound of
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formula Il. Suitable solvents include toluene and

di chl oronethane. In step b, a conpound of fornula II
woreon6abrse0 be prepared by reacting a conpound oOPCT/US2005/@41441

1l where Xis 0, S, NHwth_a conpound of fornula IV

where R11 is a leaving group in the presence of a

sui t abl e base such as cesium carbonate and a suitable

sol vent such as 5 acetone. Suitable |eaving groups

o S B0 Sk in TS50, BEPRL 8 Ao

of Brmgla"ﬂpwﬁergk 59 andRHR' hal@ YA sk s chfbrdObioRd or iodo is reacted
X. Y. Ar1R12 R13 AT2 2 111 V VI step b"' /step c

with a be@oiic AcilwAphenylRubstitited thn}Ill thmp@pnsd, sustitated tbal@pherryl and

e Bt s i ieplpeRLaR s s R RHRG G e base sueh

as QUMY hdrdxIdBea tovale aneiRnd of ﬁrﬁmlecl)n whareqzzaa thel ®r@ponding
riate precursor to the group nmpound_ of

phmyﬁ),rﬁu gitpted p hmhﬁ;rgflmbsntusgﬂélﬁyphénth fihP like.q The reaction
is oh %Ql%ent%éal?ﬁg(f) &ﬁ n1¥ l ’s?l%grlﬂss'ﬁbﬁ Bg ?oqutﬁcgfs %? He%glﬂ#rdl‘aﬁﬂaWd water.-

(Reactl on Schems B) mée&tlsﬂSehéme:Blly, a conpound of
formula VI where 15 X is O is reacted under the
appropriate hal ogenation conditions to provide a
compound of R! R

“j@ °
————
HO X-H HO X—H

2

R

vII III

A compound of formula III where X is S may be prepared from a compound of
formula III 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 IIT where
X is S.

A compound of formula ITI may also be prepared from a compound of formula IX
where the group Pg represents a suitable protecting group (Reaction Scheme C). More
specifically in step a, a compound of formula IX where R? is a halogen such iodo or
bromo and Pg is methyl, is reacted with a boronic acid of phenyl, substituted phenyl,
thiophenyl, substituted thiophenyl and the like in the presence of a transition metal
catalyst such as Pd(dppf),Cl, and a base such as cesium hydroxide to provide a compound
of formula IX where R? is phenyl, substituted phenyl, thiophenyl, substituted thiophenyl
and the like, and Pg is methyl. The reaction is conveniently carried out in a solvent such
as a solution of tetrahydrofuran and water. Further in step a, a compound of formula IX
where R? is phenyl, substituted phenyl, thiophenyl, substituted thiophenyl 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
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where X is 0 and R2 is a hal ogen such as chloro, brono
wW@ro06087870 A conpound of fornula 111 where X i BCODUS2005/041441

R2 is a hal ogen such as Chlg?l bronmo or iodo is

reacted with a boronic acid of phenyl, substituted

phenyl, thiophenyl, substituted thlophenyl and the

like in the presence of a transition netal catalyst

end o oiiead pORBRbt el s B rur oty i v

Su 1 §o1baﬁs SRIRIIMERGthaRE) eﬁlvétep B, Ulnouhe & RireRyd VIII where
I ophenyl, substituted thiophenyl andthe |ike. The

ther gaup Pgis methybisneastadenith sleprauecm@ﬁag@uts suph as Bmdmmhydrochlorlde
utions of ..tetrahydr.of uran and
in s esbRes LR eRacifefor S HFSViSa B pAa §bfhpta gt yhese R i
phéigfl\ﬂubstith!ed phe@ANBpRchyaf substitedahiobhenth efieth 1iks. S nay
e prepared froma co ound of formula Il where X is
O More specifically, Beastepdghemof formula 111 where
Xis 0is reacted with dijnethylthiocarbanoyl chI oride
in a suitable solvent su as di chl or onet hane. The
resyl thng t hi oc&PBamat ex#s~Jeat ed in gqgﬁitabb~
such as—t5*dodecan d treated Wth sod

. A conpound of formJI§2III may al so be prepPed
froma cqmpound of forrmula I X where the group Pg
,reprd§En?§R§?§hltabI% e/ﬁtechmg group (Reaction [
Schene Q speC|fd cally in step a, a conpound of
formula I X where R2 i's a hal ogen such iodo or 20 brono

and Pg is nethy s reacted with a boronic acid of
phenyl, substit phenyl t hi ophenyl, substituted
t hi ophenyl BAd Tt he |Xkegi n the presence of a

transition netal R?cat aI yst such as Pd(dppf)2Cl2 and a
base such as cesi um hydroxi de to provide a conpound
of formula I X whexe R2 is phenyl, substituted phenyl,

t hi ophenyl, substituted thlophenyl and the |ike, angd
Pg iArlditgariallly in RieectioaScheran G & copnewnt efformule dHwhese Biis

ch |
et ey B S Y B 0
halgen.eMdte bisechitally, a comfonhd bﬂf(ﬁﬂlupﬁhEDWheretRﬁ iodenXlis O and Pg is

substi t ut ed t hi ophenyl  and the ke.is reacted with
a saiifalie PERIGALInNgTPERSUSh %I?Yb@éﬁ%ﬂtedc\“'iﬂ]éﬁna@ﬁyb?ﬂe@f defpogo-

ﬂut%% sqlf(%@‘;l %cgﬁc 9&1&' 'fﬂ fﬁg gl‘eggﬁufeg{f 'rlg%marh%*m?ipﬁ%%@%&ﬁ%é Iﬁilé&’ SRhnsistion

menﬁtdaiallyst such as copper 10d1de in a suitable solvent to provide a compound of

formula IX where R? is trifluoromethyl, X is O, and Pg is benzyl. Suitable solvents
include dimethylformamide. In step ¢, a compound of formula IX where R?is
trifluoromethyl, X is O, and Pg is benzyl is reacted N-bromosuccinimide in a suitable
solvent such as dimethylformamide to provide a compound of formula X. Instepd, a
compouhd of formula X is reacted with tributyl-(1-ethoxy-vinyl)-stannane and a
transition metal catalyst such as tetrakis(triphenylphosphine)palladium in a solvent such
as dioxane followed by acid hydrolysis to provide a compound of formula VIII where R!
is methyl, R? is trifluoromethyl, X is O, and Pg is benzyl. In step b, a compound of
formula VIII where R! is methyl, R? is trifluoromethyl, X is O, and Pg is benzyl is reacted

with a transistion metal catalyst such as palladium hydroxide in the presence of an
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wao bioepsmsmy| and the |ike. Suitable sol vents iPCT/US®O05/041441
di chl oronet hane. In step b,éﬁ_conpound of formula VIII
where the group Pg is nmethyl”"is reacted with
deprotecti on agents such as pyridine hydrochloride in
the presence of mcrowave radiation to provide a

d of fornul 111 ere is., 5 phenyl
e R EeBl sRtboich & elbete © wioRice A ROER e of frla 10
w}@wat ﬂ@%éth}HeRZ B&ﬁﬂﬁmmeﬁpylpeema 3GisR. Rhitabié ?cﬂvéhtgn\:hﬁta @fhanol.
bl -~ O Pg-O2 X-Pg Pg-O/ X-Pgt X-H R 2
st eéﬂ Reagtiep S@hﬁ?mﬁ D, plcpmppund offgrrmixIRgwhere Pg isa sultable

s SR gy BRRSH 80 BE nED Py y where v

is {he 88E.eMokd SprcHicalyROstasla,of congioltil af f&ﬁnMwXVImhers Paisa
10 hal ogen. More specifically, a coppound of formnula

triglizylgikd rseclr&s teg-bugddimeshylsily isrgactedwith magngsijundp aguitable

B O A RS R ORI g i
cotnpeurpl effemaea &V lkeixarsithyle pblositsocians té&alaydioﬁlran to prov1de a

trans stlon al _catal yst such. as co qgld in a

cogppyngdpfdoagily {K 5?3% ted- b&ltislg A sutplle
é@g{%{s Fg b glll(yororret hyl, Xis O and Pg |s benzyl .

prSwta 5 SO vekts 15 i ncl ude di met hyl for mam de. In
step c, a conpound of Reachioh&chotelere R2 is
trlfluoromsthyl X is 0, apd Pg is benzyl is reacted

N- br ono imde in a sBlltak%Ie 8P t such
di net hyl f or jde+to p de_a_ggnpoun a X
In step d, mpound formula X is th

tributyl - (1 eth y-@?nyl)-stannane and a transition
metal catal yst such as OB

tetrakis(trighenyl phos e) pal | adi umin aygpl vent
such 20 as:%Yoxane fo?ﬁ%aed by acid hydrolysis to

provi de a conpound of fornmula VIIl where RI| is
methyl, R2 is trifluoronethyl, X is O, SERa g is
benzyl. In step b, a conpound of formula VIl where
R is netld i uoronethyhgo is 0, andrPg is

benzyl is re step © O O

OPg OPgl

IvE , XIXa
In step b, a compound of formula XIX where Pg is tert-butyldimethylsilyl is reacted with
a second protecting agent such as 3,4-dihydro-2 H-pyran and a suitable catalyst such as
pyridinium-para-toluenesulfonate to provide a compound of formula XIXa where Pg is
tert-butyldimethylsilyl and Pg' is tetrahydro-2H-pyran. The reaction is conveniently
carried out in a solvent such as dichloromethane. Additional second protecting agents
such as acetic acid anhydride in the presence of a base such as triethylamine may be used
to provide a compound of formula XIXa where Pg is tert-butyldimethylsilyl and Pg' is
acetyl. In step c, a compound of formula XIXa is reacted with an agent that removes
protecting group Pg without removing protecting group Pg!. More specifically in step c,
a compound of formula XIXa where Pg is tert-butyldimethylsilyl and Pg! is tetrahydro-
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as cycl ohexene to provide a %?npound of forrmula I11

where R1 is nethyl, R2 is tA | uoromet hyl, and X is O.

Suitabl e solvents include ethanol. |In Reaction Schene
D, a corrpound of forrmula Ha where Pgl is a suitable
dr oxyl tecting group may be prepared.from a
2H3iE0 Irigerd YR fRR AR fhipridedh A suiahle selieat syyas

teh%ﬁ?&‘oﬁirﬁﬁ‘{d Yrobide %tc%ﬁg@}m ?ﬂ%ﬁﬂﬁkﬁqff HhetB UL Rtrfydro-2 H-pyran.

where Pg is a tria such
Alteprativelys ¥ batipmtndydf foﬂnyﬂa KiXa edetael wteﬂtrbmy@mmﬂwmﬂnyhamd Pg'is

i.t abl I t hydr of
ac*ﬁﬂéa ?%C%&Véﬂr St ieBasERoghloRReic ¢ 2hEl zookh Sapmagatgre to
5 dfo?%ﬁﬂlﬁa?%xbﬁerbﬁ)gawsdééﬁylib' e sol vent such
as te rahydrofuran to provide a onpound of fornmul a

X xImReacélopgSchgnc Ex comp,my:ldsl pﬁﬁcn*m;alasﬁalapd lamay Re@repared from a

cotd RS o IR WIS P el Bpfesls § s ZRue i FBRptEF B3l Pqre,

spdmﬁcall%h Bﬁ\égh aQlthpout ¥ férheia a MBRIRRYH sitlble presirsd to Z
OPgl IVf XIXa In step b, a conpound of

suq“hoeﬁrmﬂrlée NII‘F@(\I\?%W@ myazide pauree Highyp é@dtﬁmwﬂ@um yhe prgsence of a
10 ol oAy o BRORIELEGH I8 OB OBy 1 e 2 i

tetrb2olpY.r Tht reactionfia canenlettin eattictl onainea §a1>vepmt ewhdas water and

. corrpi)und of _formul a Xl Xa ere P%

1SOpEaDY. %lﬁ?l%qld i etep 1 ZFQPO ;ﬁétp gla is reacted with reducing agents

r -

s ARt @’Sf@&%ﬁ?’féﬁﬁ D O b iro tiffuoride

diefigd iethieoatato wevidnd compbend bf@nagkarib svhesal€ lis mazd@t iThe reaction
aci d %tr}ydrl de in the grese{; E a base such as

15 s GYAVEHIAGHLGATHE Pitlym BEOlYBRFUCE &S iolorerme Monpound of

formul a Xl Xa where Pg Readighischethykdi met hyl silyl and
Pgl is 20 acetyl. In step c, a corrpound of formula
Xk Xa is reacted with an agent that Eenoves

0 O
HO o R HO o Z
2 step a R?
oL —
1 OH
JIE:] OPg Ia
R! ' step b
(0]

HO o) Z
"

Ib
In Reaction Scheme F, compounds of Ilc and I1d may be prepared from a
compound of formula ITa where Pg' is a suitable protecting group. More specifically in

20  step a, a compound of formula ITa is reacted with a suitable acid such as p-toluenesulfonic
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protecting group Pg w thout renoving protecting group
Pgl. More specifically in step ¢, a conpound of

wo 20060570 Xa where Pg is tert-butyl di methyl siPgi/usaeds/041441
Pg' is tetrahydro WO 2006/ 057870 PCT/ US2005/ 041441
-33 2Hpyran is reacted wth tetrabutyl anmoni um
fluoride in a suitable solvent such as
tetrahydrofuran to provide a conpound of fornmula |V

aCiﬁg&,%%J}F;% ao(:aosf?wt S ?)g)f(%r&éazﬁhg%ég %&Cﬁl@l fsec%rq%nlié/n?fyy Carried out in a
solb&itlsublAs/ neihaRS1NYh Steh ¥! a d@ld dfForndfLIBlis tencled IEtHEL

wi th an acid such as” hydrochloric acid at about room
halogensting ngerds sueh & @etbylaténasufaripduatdef fornul a | Vf

where Pgl is acetyl. |Ig_Reaciion heme E, conpounds

of formula la and Ib e“ﬁ-ngF%%%?gd froma conpound

of formula Ila whgee Pgl represents a suitable

protecting group. |More specifically in step a, a

conmpound of fornafa where R10 is a suitable

precursor to Z suc nitrile is regcted with an

azi de source such@s $odim azi de i nft he presence of a

10 suitable Lewis aci®& suc [ om de to provide

a conpound of fornula la etrazolyl. The

reaction is conveniently carried out in a solvent such

as water and isopropyl afigohol OPfn step b, a conpound

of formula la is reacted with reducing agents such as

triethylsilane in the presenge of a suitable Lew s

acid such as boron trifluoridesepdi ethyl etherate to

provi de a conpoundrdf formulpa |b, where Z is

tetrazolyl. The reggctiqn 15 I's conveniently carried

out in a solvent @uct -di chl or onet hane. Reaction

Schemre ER RL C)Eg

Ila OPg la OH R C{ep D

Reaction Schenme F, conounds

prepared froma conpound of > a where Pgl is
a suitable protecting group. Mor pecifically in

Stepy Ib Ntep c

R R!

0 0
HO o) R HO o) R"
F 0
Ilc 1d

in a solvent such as dichloromethane to provide a compound of formula Ilc. Instep c, a

d 1id may be

10

compound of formula IIb is reacted with an oxidizing agent such as Dess-Martin
periodinane (1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(H)-one) in a suitable solvent
such as dichloromethane to provide a compound of formula IId.

In Reaction Scheme G, a compound of IIf where R? is phenyl, substituted phenyl,
thiophenyl, substituted thiophenyl, thiazolyl, substitiuted thiazolyl, furanyl, substituted
furanyl, pyridinyl, substituted pyridinyl, oxazolyl, substituted oxazolyl, isothiazolyl,
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20 step a, a conpound of formula Ila is reacted with a

sui tabl e acid such as p-tol uenesul fonic WO 2006/ 057870
WEOSBODS5/ 041441 -34 acid to provide a conppCmUSmWH5/041441

formula Ilb. The reaction i 0‘%::onveniently carried out

in a solvent such as nethar In step b, a conpound

of formula Ilb is reacted with a hal ogenati ng agent

such as diethylam nosul fur trifluori de Reacti on Schene

lla . ROl ..

sulgtese splp o, Joragpy L stlsytitedbisoRgos 1 R0 @y midingl,
su@tl@ut YrithidfyRoP sub%hfuté@zl b a4l ox%szol?l toh§ bb ipfepafbd®rom a

sol vent” such “as di chl orormet hane to provi de a conpound
compomdr whera RF isca smhabbtcepplmr;g group swbcasribie bfloga indd.aMoard

slsir B35 S A AR iyl 335 Vg™ 57 g LA o
sudh £ thENAbLHB:B03s fdalte@REh 4 EorfpdimidtoR %Iﬁllﬁ@b@@ﬂtthé Presence of
such as dichl oronet hane to provide a conpound o

a shigahie fransition mptnl %dmsuph @:ﬂq@d@s@ph@%ma@bl@n@l p@lﬂadmm(o) and a

ubst | oP

soll 8 B Suesips PR MR b STl 2 copPhRRGS Whmuta ve
whebd RZab Mﬂfdroi}tlr iﬂw keacﬁuﬂﬁdohvéﬁ%ﬂ}f ¢HinaEy dut iRy sbenysuch as

substituted pyridin dy oxazol yl, substituted oxazolyl,
tolpens: Hpg’@mbyp compoun of formula IVg where R"™ is a suitable coupling group
such as hydroxyl or the halogen iodo is reacted with a compound of formula Illa, as
described in Scheme A for a compound of formula II, to provide a compound of formula
Ile.

Reaction Scheme G

HO
RIO Rll R
‘ step a
" RM\/@
B(OH),
XX ) XX1 Vg
Rl
0
step b
HO OH
R R I
Ila
0 step c 0
HO o) R" - HO 0 R"
1If e

In step ¢, a compound of formula ITe is reacted with a trialkylstannanyl derivative of
phenyl, substituted phenyl, thiophenyl, substituted thiophenyl, thiazolyl, substitiuted
thiazolyl, furanyl, substituted furanyl, pyridinyl, substituted pyridinyl, oxazolyl,
substituted oxazolyl, isothiazolyl, substituted isothiazolyl, isoxazolyl, substituted
isoxazolyl, 1,2,4-oxadiazolyl, pyrimidinyl, substituted pyrimidinyl or substituted 1,2,4-

oxadiazolyl in the presence of a suitable transition metal catalyst such as
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i sot hiazolyl, isoxazolyl, substituted isoxazolyl,
wa@sasmsradi azol yl, pyrimdinyl, substituted PCT/US2005/041441

pyri m di nyl or substitutedm%kf 4- oxadi azol yl may be

prepared froma conpound e RZis a suitable

coupling group such as the hal ogen iodo. Mire

specifically in step a, a conpound of fornula XXl

e pbitine elduE Rl Thonte depbbai E Rt Spere &

is pH%nylh SutREREENGIRNGS, thiSpRyL @%sﬁtﬁté@ﬂﬁéﬁﬂeﬁﬂ RAAlyl, substitiuted

catalyst such as tetrakistri phenyl phosphi ne

thigzelylatiramy{l.oubstituted fursuylf pyidinylasbst mgldamhw@golyl

s RERORE Ry Byt S it MR as R Sh e 0

isog&dolyletl 2 abxddinzalys Py¥iendin§ L Glbstituted pYritidenyl bR seisaitdd
a conmpound of fornula I Vg where R' 1s a suitable

1 %@gﬂa ingplyk ol rewrtion dncangemigetlvsarricdputing splvealash pytpduene.
d I
d os glflﬁgécz%nvgcggﬁg 125 QEB’%‘ guréci) éfo fﬁpﬁ{&% I Vlflie?e ARS 1s a hleter(%cafchc

ring sash dbel, 24 axapausicd, 9y (ﬁ[eiyl.ﬁeapre}bdred b}f\’e@ﬂehﬁﬁg Bcchﬁcftero&chc
HO Ro Rll1 Riq. step a + R\ OH) 2 xXx
PreCyigory M@resSp@vgﬁﬁalb@n 6P aRa Chifrqacefllq mﬁlydnde ef fPirngkae?QCH

# \ e BorldRriddl of
reageg gfilé@l Qlﬁ]l%n‘po gﬁa&lg?ac]@ﬁm\de} 0 ﬁo}—neq{lla X)rdelyértlc{e 1 (\?\n&(ﬁk L5 of water
rermcmahtdqydosi'da mrm»m;iounkﬂe of MuladVdm‘whth amyls, 1, Zdloxbdibzd]- Sd-diyl.
hen thlogheny sti.tuted thiaophenyl, thiazolyl
Thg { pl% }slftog& niently carr1e out in a solvent such as toluene. Compound IVh may
then be coupled to a compound of formula III as described in step b of Scheme A to
provide a compound of formula IIg where Ar; is a heterocyclic ring such as
1,2,4-oxadiazol-3,5-diyl and R' is a halogen such as an iodide. A compound of formula
Ilg where Ary is a heterocyclic ring such as 1,2,4-oxadiazol-3,5-diyl and R is jodide
may then be transformed into a compound of formula I where Ar; is a heterocyclic ring
such as 1,2,4-oxadiazol-3,5-diyl and Z is a carboxylic acid through carbonylation with an
appropriate transistion metal catalyst such as (CH3CN),PdCl, in the presence of carbon

monoxide. An appropriate solvent for this transformation is water.

Reaction Scheme H

10

o O
RII\/U\O/U\/CI + I:::m—wo _st_e];f* \__A

XXII
XXIII ’A pb Ivh

HO 0] =
Iig
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thi azolyl, furanyl, substituted furanyl, pyridinyl,
substituted pyridinyl, oxazolyl, substituted
W@2@s05%8rq i sot hi azol yl, substituted isothi azoP@l/PS2005/041441
i soxazol yl, substituted 1is zol yl,
1, 2, 4-oxadi azol yl, pyrim di ;{7? substituted
pyrimdinyl or substituted 1,2,4 20 oxadi azolyl in the
presence of a suitable transition netal catalyst such
as 006/ 870_PCT/ US2005/ 4144
t et %WP%%?WF BHo5rRoNE es af?ﬁ&féfw{lsrep%w ypeterocyclic
RPN af Las) rﬂ)ﬁ,eg BhirR
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prechisoysh évigre, spedifieallyl glcarbexydatacid eff fotmuke ¥ ¥ db ydacted with an

oA S B o s AR Ay PR LoitShs of
wakct @ébad 85 YhowrS by 4 tbtﬁgvﬁié Q*cbin@é&?dd/d)f fohﬁ@m@mvml where Ar, is

substituted 5 i soxazoly §9 i azol
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of fERRIEIHs deseitgadn Rep® off S@hﬁiﬂlb a to\frovien eopﬁpbuﬁdsof&‘ormula ITh
heterqcyclic ring such as 1,2, 4-oxadi azol-3,5-diy

wheee idpahaigrasycliorpg sichmg lt%omlaa?@éré)ﬁcd% ndR

precursors. More speci Y
c_h[jﬁbgtacetl c anhydri defRo wgrsncuhnggl(X

1s an ester

| S 10 react ed

i an N hydr OXY] nyl acetam de of formula XXIII 10
er condi ti onsNT water renoval to provide a R
ghpound ofgfior plil a | Vh whege Art is N-O

.4 0xadi azor-3MLdiyl __The reagtioguis Il

i eniently carried out in a solvent suct asNtol uene.

Cogpound 1Vh may then be coupled to a cenpound of
f8Kviul a 111 asX&d3cribed in step b of ~Schene AZHN\AI
provi de a conpounéj of formula Ilg erg. At is a

heterocyclic ring|such as 15 1, 274-oxadi azol - 3, 5-di yl
and R10 is a hal ch as an |od|de A conpound of

formula 11g where is_a hgterocycg?c ring such as
1, 2, 4- oxadi azol -EQ5-Ui'y Oﬁhy\’ R0 Rqdi de  may then
be transfornmed into & conpooiag, of & la | where Art

is a heterocyclic ring __such as

1, 2, 4- oxadi azol - 3, 5-di yIFh and Z is a carboxylic acid

t hrough carbonyl ation with an appropriate transistion
et dh ReadtinyScheme dhsteys c,(a@d3aNp 2ed Ce@mpouridef forresle 3dXb may

S e R R b G

prdxcieqalllnlles %ﬁg&; cl&rofnato@%aph@I seprarhtiéh Tsifig 8 cHEA sifiokby phafdd.

Alternatively, in step b an enantomerlc compound of formula XIXb may be prepared by

arylating enantioselectively a compound of formula of XVIII with a compound of
formula XXX. More specifically, in step a, a compound of formula XVII where Pg is an
hydroxyl protecting group such as tert-butyldimethylsilyl is reacted under borating
conditions in which the borating conditions comprise a triakyl borate such as triisopropyl
borate and an alkyl lithium such as n-hexyllithium to provide a borate trimer of formula
XXX. The reaction is conveniently carried out in a suitable solvent such as toluene. Also
contemplated within the scope of a compound of formula XXX are the corresponding

dimer and monomer forms of the aryl boronic acid. In step b, an enantiomeric compound
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ring such as |, 2, 4-oxadi azol;3,5-diyl may be prepared

by condensing two heterocycﬁgé precursors. More

specifically, a carboxylic acid of fornmula XXV is

reacted with an appropriately substituted

N- hydr acetam de of fornul a XXV er c 11iops . of
of BRI e et SHaling ﬁng%débydf q%mle Relt el borece
tm%, 2,4- g%zlalgl azollh{[rg{,eg)-r %ﬁ%{%& © Corrp%b%[al;&t\sﬁn iita?ﬁRe_}Lugl Zénch')More
spevifycal lyencdnepdund g fammiad X XDhisaezctebwitb anidallof] Ay fonll2 to 18 hours

in & HRIRRIV<GH DT AT ° EHBHY o 200 Colp g - o temperature
of 36 PERBSAE & RERWLE it ORI Bte prefemeda Diklkyl AH& ®ich as
Arl is a heterocyclic ring such as

dimethylziexand dilsoproBylsziet gre paeferred with dliethyl @incdreingpore preferred.

ol 5L SR T o By S B i

-104C béihg birfdReaicinderchiaheiElyst, piefeeibl$ in 2BuibiYobveRk kwch as
nmpound of formula Xl Xb may 1orepared by resol ution

Cco
tolygneq israddedyi Rretesieg shival wtalyssy inglude dhixelipmine aleehels sy asy

N i
[(SYt1efupbthadeny H [(a8)-phehydetholjmalnofinethy ] Q-maphthakdngbaidhy be

[(§))-r [%%?ﬂy?[((jl S%yl -phenylethyl]amino]phenylmethyl]-2-naphthalenol with
(R)-(-)-2-piperidino-1,1,2-triphenyl ethanol being more preferred. The reaction
maintained for 15 to 90 minutes with 30 minutes being preferred. A compound of
formula XVIII where R is cyano is added and the reaction is maintained for 2 to 6 hours
with 4 hours being preferred. The reaction is quenched and subject to standard extraction
techniques to provide an enantomeric compound of formula XIXb where Pg is a hydroxyl
protecting group such as tert-butyldimethylsilyl and R is a suitable precursor to the

group Z such as cyano.
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aryl ati ng enanti osel ectively a conmpound of formula of
XVITlT with a conmpound of fornula XXX, Mre

wapmweiosiscal |y, in step a, a conmpound of formul BCHUS1005/041441
where Pg is an hydroxyl projecting group such as
tert-butyldinmethylsilyl is re&acted under borating 20
conditions in which the borating conditions conprise a
triakyl borate such as triisopropyl borate and an
al kyl lithiumsuch as n- hexyl I |th| Hmto provi de a
borate trimer of fornu reaction is
conveniently carried out |n a swtabl P&O0Shrwent such as
toluene. Also contenplated within the @ of a
conpoung formula XXX are the correspondf’ng di mer
and rmno%rer ¢arnms of the aryl boronic aC| %_In step b,
an enanti ong conpourd® O 2006/ 057870 ¢ 9
PCT/ US2005/

A4, -38 of fornmuPg 5. pBeparEdOBg
arylating an al dehyde of fornula Wi t aate
trimer of formula XXX in the presen of a chire

catal yst andX¥ldi al kyl zinc. Mre speciff&&lly, auw
compound of forrmula XXX is reacted with aidi aIE@i nc

for 12 to 18 hours in a suitable soly %t such
toluene at a tenperature from20 Cto

tenperature 5 of 40 Cto 80 Cis preferred wth?20IC
bei ng, gor e preferrﬁd Di al kyl zincs such as di et hyl
zi nc “&nd i sopresy! zinc Rpg prégerned with drét hyl
zi nc bei i Fol | owi ng

with a dis >
-20 Cwith -39 C being preferred and a chiral
catal yst, preferably in a suitable soIven@Hsuch as
toluene, is &gded. Preferred chiral catal s include
chiral am no al cohols such as 10 1-[(R) -[ hyl [ (1

R) - 1- phenyl et hyl] am no] -1

- nafht katpoyhdsetlihd gre@nhaphbticd endle, administered alone or in the form

-1-na hal e
of %%ﬁérﬂmqsw?ﬂ Lfmq%ri{nn gf’fr’ét fmined Wi mbAEmasHglically geceptable
catrierd or &(@Eﬁ&ﬁ t}ﬂe(ﬂroportlon and nature of which are determined by the solubility
S) - 1- phenyl et hyl ] am no] phenyl net hyl | - 2- napht hal enol
angwchdmicgiRyroperiieo hepemnmmnd-smlemteéfﬁlc|Cb¢vﬂ§nybutepﬁadmimstratlon

ein referred...Th eactlon ntai ned fo

ang S TPl e el Sk e S0%paRids e bR tnghlion Svie
effeQTRAHEHseWes1Mal B8 Bl ddd AdeihetdrdDin the €taNof their

added and the reaction is maintained for 2 to 6 hours

phgymasewidaly escaptablrpalis.dpepirpeses Pheatapidilp coayeniencg @énched
. & dion techni ques to
Cr}%’%gl\ll‘?agghaﬁ&g%%gtss éﬁn@ﬁﬂ%’%@%{)ﬁgd of forrmula Xl Xb where
Pg I8 peactiye] tlexetmponhos @Eﬁ)trﬁ@lagra@aJ@sLﬁlly Bd@nistered in the form of
tert tg(gi/l di met hyl si | and R10 is, a suitable
CQIBPQSHEONS thald zn@d@hxta%e \E%ﬁlaamagwt%ly acceptable

ca&%p@érclﬁﬁlgz& ﬁ%f&ﬂ%&%@{nﬁ%ﬁﬂ& of WhthRe2GLbQRn&E Bffﬂ% chemical

properties of the selected compound of formula I, the chosen route of administration, and

standard pharmaceutical practice.

Thus, the present invention provides pharmaceutical compositions comprising a
compound of the formula I and a pharmaceutically acceptable carrier, diluent or
excipient.

The compounds of formula I can be administered by a variety of routes. In

effecting treatment of a patient afflicted with disorders described above, a compound of
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Pg0 PgO step a OB O / 301 | Br PO \ B.O B OPg
XVIT XXX R1I0 step b\ OHC XVIIl Pgo 10 PgO0 R o step
w@ 20610070 XI X XI Xb  The conpounds of the presePCT/US2005/041441
i nvention can be adm nistered alone or in the formb5
of a pharnmaceutical conposiftlon, that is, conbined
W th pharmaceutically acceptable carriers or
exci pients, the proportion and nature of which are

fo%qtleLm ged Ibﬁ Ihe ol “b'g&'n{ly aﬂ%g’&%ﬁ?ﬁéﬁaﬂéﬂg&%&%

b1(ﬁ1@£ﬂd‘b‘le°-'ﬁ1ra§itéfféﬂuve ﬁﬂ&nﬁt RBRALY &Q%H%ﬁ&utérﬁ%u@g apdd &8mple,
The conpounds of present i nventi on,

compbarsisiof fornvdm @mlw,dnmaweb@l draﬂynhyanmlata]m subcutaneously,
er.e

iR Y ) BotIf g st g AR Setiafi? wopfeatty,
sulﬂﬁig\éﬁlw %ns@ugf and-th¥ $ik8! Ord Al strdtidarie 150hrRiel o
and the lik In practice, the conpounds of fornula I

tregfmentiefihp myuramﬁlcml gedpwsghiatiia disorfles desstibed herein,
pha ORG Eﬁfed bioy h} v Bl psrleéla{rfglgg?%%ﬁ%&oné Zc?ulj :‘regaldgg (rgn?l)e(ct:tl{flee proper form

with phar nmaceu

an@l irlode of sdminikerapibe depdndaly ot tiepattieul&f chabictdisassof the
determ ned by the chem cal 15 properties of the

comppanc sslectedniisubieprdsr o gprditien 10, betatadn Bisastage of the dsorder or
CO@HM‘ 'aﬁg oﬁfef HevaAt glrcﬁ%ﬂfi@g gRBQL% Gs%d; ﬁzﬁkenﬁfcﬂf&it&%es 18th

€ present Inven rovi des phar naceut|
Edatampviick Pablshimn@oi @P9@)).a conpound of the fornula |

and armaceutijcally, acce table carrier, diluent oqr
exciTg‘F @H@rmagguaﬂ% ? e presentnyentiqnage pespared in a

meAHE WEIBLES vgrglrpﬁﬁe héﬁﬂ{dc@u c]gfért.”f"tgé @ﬁnﬁll - exEh d&@ﬁa?%e a solid,

treat nent tlent a Icte ISO
serdesadid, beliqwd umerlavh whiclhpanserve fas WeRiORGr@aeBHA for the active
ingl?e%-génl’gs% tgblg %%r?fé%s or ex81p1ents are well known in the art. The pharmaceutical
composition may be adapted for oral, inhalation, parenteral, 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
amount of the compound present in compositions is such that a suitable dosage will be
obtained. A person skilled in the art may determine preferred compositions and
preparations according to the present invention.

The tablets, pills, capsules, troches, and the like may also contain one or more of
the following adjuvants: binders such as microcrystalline cellulose, gum tragacanth or

gelatin; excipients such as starch or lactose, disintegrating agents such as alginic acid,

Primogel, corn starch and the like; lubricants such as magnesium stearate or Sterotex;
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formula | can be adm nistered in any form or node

whi ch makes the conpound bioavailable in an effective
w@ewans7870 ncl udi ng oral and par ent eral routes.PEDDUS2005/041441

exanpl e, conpounds of fornmnu can be adm ni stered

oral ly, by inhalation, subculaneously,

i ntranmuscul arly, intravenously, transdermally,

intranasally, rectally, ocularly, topically, 5

ubl i ngual | buccal ly, .and the like. Oa
olidaays micher sofeidel Séhcﬁéﬁ%@%‘ﬁq ) ﬁwé?m%%:age@;ss such 83 FREpRe or
t

soclharty i) B 0 B AR R dsrpPermh ey salicylate or
ordnge fitavarting iWhemtherdesayiel ynitfoine it a d:dpeulp;mpmy cbntam imadilition to

node o m ni stration dependi.n on, the particular .
ma&%&?%%{%? ?Eqve'&zspeeﬁ I'HH@ ?FﬁBlﬂhgs relydhylgae 'S4y il
Otﬁ’ér%'é R foaROGLY tORahdRE Vﬁﬁg@st ﬁﬁlten&lg %vlﬁ&ﬂ%@dfff' tHeYRysical

di sorder or 10 condition, and other rel evant
forpi eittherdbsage esit, ibR@mmpgt:,cas ceatiigar hus datiletaor Sidlis emayess coated

.18t h di.tion, .Mack Publishing Co. (1990)).. The..
i e, e GRioUS RSEAEETS: GrOTRLAT BOOHE: Igiiqnp e
pre3é@ dBhRaA®UsidloR as ABRREen#@ labekt@WMerttdln hRervatives, dyes and
pharnaceutlcal art. The carrier or excipient may. be
cologingsiand fasiors. JYpierials ysed inqueraring st ARTIQUH COMROaTIosE slw,»lld be
le or t t 15 i ngredient.
ph%%u@e%fglg F?ﬁgggggﬁ&g§0|%Fe ‘§£§ﬁ§&§e|| known in the

ar t Forl i juhsusset patenteRil thegapapsadridibtiatyn, ke estapseds of the
for oral, inhalation, parenteral, or topical use and

PregeRt ipeentian mayi berasasporeisdinte asalutionor SHSPERHEOR- ofResgforeparations
ty;ﬁ@:ﬁl ectoﬁ aif ARSHE GSII‘VU?F‘% oiﬂﬂ)sostmd PR B ifrtion, blﬁ[ Logy. lf(eevan'eﬁ éo be

sup 03| ories, uspensions, or’t
ba@nﬂnOUMMﬁidﬁmﬁmﬁépfﬁmamﬁgmnhaamﬁdﬁwnmynheoﬁmﬂwnnmmuﬂémf

or al , for exanple, . 20 wit n iner | uent . or
for&s@% Pleserd in RioTs PRORSHOPE 6“5%@%% %ﬂtaf@@rdw% Wik brydgained.
ThesolRfiBhs ort sﬂ%{éﬁ@i@% oy a8l 8dd GHel @Mnort BE HABROW RS A R¥nts:

be I ncor porat e excipirents and used in the form
stedgie dilishtstsech oy Wa:theﬁ;r ijegsul, sdine sb]utapn,ﬁ';xeslwslp,emﬂyeihslpne

eIl B GBS DEO AP PR g P eral agents such

as BEPHIREh A for hféﬁlyl REAB&N antiBMEMts it ok B@co@ﬁ%'a&ﬁl or sodium
i ngredi ent, but be varied dependi ng upon t

bisykfrte; chelasing agerrtm an chywedmv@eﬁe@mcbt}c @@dﬁ@xfﬁ%%wch%

t.o _about 70% of .t t
st S ol et ot B ol e of e TR s St
chi®uidt ablexteies alke parkhteie pre?bﬁaﬁmm esh bferRfys8 M Skpbiled disposable
the art may determ ne preferred conp05|t|ons and

sysRges aF alinle d@%?c\@@la m&e pbglapeorlasien Proferrecheqrapesitions and
pr%n?ﬁtﬁh? alie%'b e t§ 'be %@Eﬁﬂ ned’ bg¥0918 ggﬁ%ﬁ er?@gl he_ l'i ke may

al'n one or nor ow ng
adj Mharbmpotndsdetise osent aventiar way yiso ak himnisteded ubmisaly, and
gum tragacant h or [ ents such as starch

el atin,
Whgp doge syt caggjeg mﬁie/égﬁaﬁy 'ﬁgmargéqié gd‘é%’n og¥mgie P26l Dase. The

ackd}, JTRES CompAE o S fibte ¥R thel BBoWIHEE pet W ,
basuc s Eagne cOn?ste%rate or Sterotgx]ﬁ$E$%OO6 057878
poW@@beMMax mineral oil, diluents such as water and alcohol, and

emulsifiers, and stabilizers. Topical formulations may contain a concentration of the

formula I or its pharmaceutical salt from about 0.1 to about 10% w/v (weight per unit

volume).
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-41 glidants such as colloidal silicon dioxide; and
sweet eni ng agents such as sucrose or saccharin may be
w@owedsmsro a fl avori ng agent such as pepper n nt PCTES199$/041441
salicylate or orange flavorj ng. When t he dosage unit

formis a capsule, it may cortfain, in addition to
materials of the above type, a liquid carrier such as
pol yet hyl ene glycol or a fatty oil. 5 Qther dosage

05 SERgopR s B ot Ror RS SRS ()
rec%%t%?’ﬁgﬁtl\?mﬁ‘?ﬁ%gﬁfch&g ﬁleﬁ‘éﬁlg teﬁtﬁ%r@toﬁ S uPkdde o@wﬁels the

sugar or ot her coatihg agents.
comypeyndspf feynudohinaiaase iGlalichicéptorresmots® glptagwgaor a glutamate

oo UR B BTG50 e RSO AL P Sy S5 RI o
fo&{aﬂ@r hﬂh@ld&%@@eﬁt&s B @Rl iR ExhMPREA VWi IPMSuRMIP RSidbhE)S
shoul d be 10 pharnmaceutically pure and non-toxic in
potentiatarsosafud fcus@crymgmut theeresenpiogentivh. ﬂ“ehue,rthe pgﬂentlators of the
t i C rati o
ProsP AR REoR GE PE i PSP B PR oh FSops olflesisel and

psﬁﬂua‘iﬁ@ ﬂﬁﬁﬁieﬁ;‘hss&ﬁkﬁé@wﬁh eRRABAte ANSmbidH deabdibedad beaddeBted herein
|l east 0.1 % of a conmpound of the invention, but ma

an@) eﬂl@wth@tcpan@e fesatel by weeHp@eTiaieTd 28 HEAPPTOR st byt these skilled in
ﬂ1W§{ght t hereof. The anmount of the-conmpound of 15
$Ormul a | present in such conpositions is such that a
suitabl e dosage will be dbiahpledh The sol utions or
suspensi ons may al so include  one or. nore qf the

Potegfiptang offChtamaephaduced Incgsase i lafperdilag %Fdwna@ﬂmwm

Exkﬁ%ﬁhg ﬁﬁh&g, saline solution, fixed oils,
ol'yethyl'ene™ glycols, glycerine, propylene gl ycol or

ot h&lelldiret bepriessirgpphunemt wGluhiccdaots erd ddrivead an pseviausly described

OF JSH s Sehson e abaspL o (RE6 e Sang gttt in

DMEM‘Wh%% iR @t RVRAbRM, NELRE fRB&AEHE C AK Sbdium pyruvate,
buffers such ‘as acetates, citrates or phosphates and

SOa@énLi}dmtlcmt(M 18 ands®. Ermg/mdifhytgmmmij Soifluest abirasrare

T N e T -

anfHh{d RleR cHARRsiLRI SviflRfe g%mﬂét%§pﬂat&kéﬁﬁé&r GLAST. The RGT

Preferred conpositions and preparations are able
celbéind exessingstiic byGlod eccskiord sdtably tramsfetad, WQISthEh;eomlscuous

G R GEIBR s aTbisine Semsiibe SRR B B B autor fogme that

cofif@beedbil PRk YsubQMBldusR r@ieasselomﬂt%euuqmaﬂm&h s, d8lracellular
base. The base, for exmgF y conprise one or nore
affey th

calgfum fevelsa@re wahitered pefore eaaddlltiqm of dgags ml}luemnetnc
Img.%%;g @lzict% %{gﬁc?er é )ii‘LIﬁ{nl% eculoar bew%aé)s t%gh%%?ﬁwﬁg PP Sed

arc enul’siTiers i zer

thrb@@hdt@bs ADAIEHY BUIfEN S0 Y KITIN1 38 MM NaoNCERM ahiCly) 1C1f1M MgClz, 4
the 30 formula | or its pharnmaceutical salt from

mig Na HoP @y dQmligolugpse. theiMg HERES, pbinT-¢- Colls thabhad an plated 48
hoal(%q;@{og A8 Z&lsﬁ?gf 9@%@%{) Q,éﬂs44e]r well in a 96-well plate are loaded with a

calcium-sensitive dye for 90 minutes at 25 °C. Fluo-3 (2 mM in DMSO, Molecular
Probes) are mixed with a equal volume of 10% pluronic acid in DMSO, and diluted to 8
uM into the buffer described above containing 10% fetal bovine serum to make the
loading buffer. Following loading of the cells, the loading buffer is removed and replaced
with assay buffer prior to drug addition and monitoring on the FLIPR. The resulting
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-42 The conpounds of fornmula | are potentiators of

nmet abotropic glutamate (nd u) receptor fiulction, in
wW@2006i087187@r t hey are potentiators of md u2 recRPEL/USHN5/041441

That is the conpounds of foztrul al increase md u2

receptor response to glutanmate or a glutamate

agoni st, enhancing the function of the receptors. The

behavi or of the potentiators of 5 formula I at nGlu2

.receptors js.sho in Exanpl e ich is suitable to .
Slgi“@'eﬁ%‘?rpft@? addifion- 'Wgn%&?femﬁafﬁeaﬁi FYRTAYIBaE cqgentrations of a
ghﬁérﬁ&@-@he:a ) ﬁt(%e%.ﬂl gﬂ‘gﬁﬁanlieﬁé ig@ét@ﬂﬁih@&ﬁff%@{g t'h@t%hfgerence of the

pr esent ent re expect'ed to be useful 1n
maximatiirntscaft peak height maws dledgickgburdluonesyeobd at gack well and

di sorders associ ated w tﬁﬁeﬁl uaiamat e.tdgsf unctlirggn :
CXPIESLS e GCTYS B2 PF@SW&_}C thietlenal seehith HEpEnE {itapgis rggponse
(3q Eﬁ?élﬁﬁz&)’e, z;gﬁ‘ith%@%%ﬁf %@S@,b?o REIafvE PRI EG: :8d). B ¥ast squares

ose skill 10 the art. npl e A Potentiation
cuof fi#ling withtadotmparemdtet aquatias és then applred de euesultifatasein

wth and Expr.essi ng. Li.ne. Cell lines
reS@%ﬁﬁé&&Y%@%@ﬁaﬁf P ’é‘gglé%?’%lu%ﬁe derived as
pr em@%ﬁ%ﬁ@&%&aﬁﬁg of ¥Ry 4i§al?;ﬁﬁ&$ttthe é’rﬁgition of mGlu2

Schoepp, armacol . 48, 7, 1995%\@an
reasptoruwehl FiGao vabives\iess thim 524 giMal Yioeelsiieetlpllpoxamplesdif ueg, 81,

1 t.am ne, M.sodj u ruvate, ..50 . tgln
s2cgh iR SRS polarbSSoh Y b vinh B i pens ham 100
nMul tures are passaged weekly. These cells are referred

to as RGI cells for at G utamate Transporter, and

hav &omprnduot foanykd cremodileters ofd cgraitienracesnierinetipne in

I orter L 2 i ne [
paltBR RS sl B ne et I3, PNERER of formle
I apfa@oRiSeE the u§stenPl-MukbienEBMIDADA) réceptohalebétarior of the

signaling pathway to the nd u2 receptor to one that
antagoiismiod stejdekoticne it ddHretepips by sompounds of formula I

T
pradentgavantiona. Fhugrherieztkottiend amagonistHbiahe pieadanvenitior are useful in

FLI PR, | ecul ar Devices).  The fol.l owin uffer js. .
th%‘%‘?&mé@l\c/{t%l’(%awﬂﬁm%ﬂ% agd éﬁ%rgwél?cg b s e letigojgiencs and

deSMuBEL be BedtM fdefnlhid othdMMANRILS thét caﬂ‘\ﬂewﬁbaﬁ%%ucﬂ Qnt@@nists
G ucose, 10 nmM HEPES, pH 7.4. Cells that had been

as pieaspprecii@ed yotose ghilledt inghe artdensity of 30-40, 000 cel l's

per well in a 96-well plate ar oaded with a
cal cium sensitive dye fo?ﬁWerr#Jt es at 25 T. Fluo-3

Adtzsoiint Hf @@&@Mh@&ﬁéﬁé D4 1 9b8F) gt dh§Raseth Thtratellular

equal volune ot 10% pluronic acid in DMSO, and dil uted

Calguig vgthine Gystsinyhd-epliptriene HésyiliTde ReearbordxeastigiraipLine.
10% £ et.al . _bovine serum t I |
Fol o0 e PORsHR? BF kR BTt botfor PRSI AG oY AEL 0309 are
defiestbatRin sifithinedth @0RGre édid) DMENY witb 5t diahize@ fethibodinéGerum, 1
addition and monitoring on the FLIPR The resulti ndg
mM glutamine, and 1 mM sodium pyruvate. Confluent cultures are passaged weekly.
Intracellular calcium levels are monitored in the CysLT1-expressing cells with the
addition of LTD4, with or without prior exposure to the compounds being tested as
antagonists with a Fluorometric Imaging Plate Reader (FLIPR, Molecular Devices). The
following buffer is used throughout as an assay buffer: Hanks Buffered Saline Solution
without phenol red (GIBCO), with 10 mM HEPES pH 7.4. Cells that had been plated 48

hours prior at a density of 20-25,000 cells per well in a 96-well plate are loaded with a
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WD 2006/ 057870 PCT/ US2005/ 041441 -43 signal fromthe

addi tion of conpounds of fornmula (1) and submaxi nmal
w@oveesmsrat i ons of a glutamate-site agoni st (BCOUSZDOM41441

glutamate) is determ ned by %Pklng the difference of

the maximal fluorescent pedkheight m nus the

background fl uorescence in each well and expressing

the results as a percent of the signal seen with a

| t t (30 Mdl
calfi-Sapic e dlnder SmEDIO00 S ReFad e H B SDSHO Mpleyler
Prd{%?sfs iR AR ﬁg%ﬂgé’l L{r{nié bee flﬁ]oﬁc AH'ia @ﬁeérﬁlrdlluted to 8

tionist tOt resutlng Ose-o
uM 1151;116 Ibﬂﬂ‘eﬂdﬂ’s\tﬁbddlab@@é esthingngt 1085 feslHolvinegemahd makdhs loading

e fi,ed conmpounds of formula | typlcally af f ect
bugxﬁfe uiing lopdisg obtheraeilthe b@@%ﬁ sROvRA @Rd expdesed avitheassay

5;
i 005 iy S LSRRl ey
resuhngrsignéds fmmtt?e BB oty af @ﬁM L’Egé (plimaniei @pprrmlkt:(atet:ly 90% of the
oun modu] at or s eukotriene )
ML BT P, r%\ﬂlfﬁﬁ‘ i dieringehy kg U difisrenag of fergancimal

ﬂu@fes&e%‘ b@a{kr RS8R nhiRGLIRE ‘Bﬁ@k rJﬁ}ﬂt ﬂﬁo?estcgﬁze(iﬁ RRARES o expressmg

formul a ant agoni ze th & cystel nyl -l eukotriene
the(requbts)as raqxce.p‘nmf thT bignideshety wghowfpretheiriénta thagfosti csmpoﬁnd(s)

SRR AR 7SRl s s

% ﬁﬂhﬁmﬁ&h Burtv@ td @rerhiihythant gisvalg&f ul for carrying
out the gresent i nventi on. hus, the | eukotriene
1

ant Fgempytigd @ﬁmpweﬂdp pbfoemuls Iypiselloaffest ghe anidagnishmof CysLT1

et EASCHANEL OS24 0 R BLAg0, B . 0.5,

82 183 Ardesdt ﬁﬁech&fe%mthgam@mﬁﬂ@qu 1 $6defr SwithalsGalueb ®ss than 750
treated by such antagonists 20 as are appreciated by
‘hose skilled in the art. Exanple B Antagoni sm of

| E500Y b SRR 4 ARE il v dhtion pRVHRE ek R RSl
nedrologyal dhg pdRehiapicadisdrigs essociagdGeith glutaneate d@’hﬂctilonn@ﬁnprising

ressing the human ceptor [AV
adrpﬁ@%@ %qaﬁamemz*se%@/e gang%actﬁﬁ. %Wﬁ%ﬁa P?feleteﬂt?mf
memtﬁplc%%metﬂegeﬁt&lsal yzed fetal bovine serum 1 nM

gl utam ne, and nv sodi um pyruvate. Confl uent
cul Spc@ﬁca:ibfe ﬂpassﬁngmmnl providésy mathedlof Kﬁaﬁr@lham’@lnglcal and

Pl BT el BT SR 55 Shhsering to
a pBHEA SN heed thelehPart SFRAVE HobSl 0TS fobsiatdr 38 the@ﬁGﬁﬂ%be‘Ht&
with a Fluoronetric Inmaging Plate Reader (F

andém Tvagaist Déthecfe@LTl Te@pgm, thet is.cohe n@swfuﬁ‘eqntlos pm;fedbs methods

s AR R A0 PRI el B R Bt

Cy@tmyﬁﬁgmﬁells that had been pl ated 48

In another 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.
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hours prior at a density of 20-25,000 cells per well

ina 96-well plate are |l oaded with a WD 2006/ 057870
WEDSBODS5/ 041441 -44 cal cium sensitive dye POI/USDO5/041441

mnutes at 25 C. Fluo-3 (2 _n41§I_in DVSO, Mol ecul ar

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

acid in DMSO, and diluted to 8 Min the buffer

descri bed above containing 10% fetal bovine serumto

make the | oadi buf.fer. Follow ng | oading. of th .

col Petiet FEn PR PGS Aol S REe N Phd ASssy P
disBifef, @hd BbsREIvE Qoflptigivadibidepn and nonitoring on the

FLIPR for several mnutes. The resulting signal from

t heImadithérgmefofredembdimnt the present dsveapipn pxroviddsel metbodef

f the. ximal signal w.th 25 nMLTD4) .i s determ ne .
refipe ARiRRENE. trrr ARt FRe M ri it RedihEeRb At ctective
amB@tofRelogtpound BEforiniR IPackground fl uorescence in each

wel | and expressing- the results as a percent of the

si gHayetgaethenpre eptbetineay therressnt miventiassprovides a method of

n Q.lLe . sguar e fitt] Lt h .
e EHBI L e AT YR B b LBl D Byive
amdestef a%ohipoubd bf fvimalarlye to deternmine the resulting
| C50 val ues. Exenplified conpounds of formula,l

t y pPeeausy ther qosmoupdeotfarmaga hratanse thoarmpl physiolegieal function

of Y BGHGE R GR chERAh0ER il e U BPRE e
T T T
inchug{pas ePils _ns\lf&gffa%@é PHEH! tr%?f‘{iﬂfg%lfﬁ g asrf@?ﬁba«'rslé@%leiéi

st RBUCD@LE bgﬁ,ﬁgg aﬁgﬁg "aid 8RR, 3Bk Uelebr L UhAHR Grinal cord

unction, c ris tering to a patient |
travree chebdh tuavimb, @aninefal bypoxies cadpgntrest hppqubycentic agwonadfdamage,

met abot r opi c t.amate .2 receptors. 20 .Specifically,,
A RGPS ATOSHETBHE Jrovt e RhaiehadoBrect Mudneits Choree
amBEtdésHi O it Gal sél@ﬂ)sis?&)ﬁﬁﬁ)!l@icﬂér@siﬂioéﬁfafj 8hiRagts _§éi_ﬁ1io?£tﬁ9|, cognitive
W th glutamate dystfunction, conprising adm nistering
disprslersaidsenpatiainand drugeinduger dadonsoars defepsss mugeulanspasms afd a
. entiatqr.of.the u2 receptor..and/or ant.agoni st of
aisp R ey B ot et O R B Bhe TP RR bl
copubyordefmigminegisludius Miprane Bldaeid) Meimmpinebntidende, substance
potentiator of md u2 receptors and/ or antagoni st of
tolerpacep subs{ance Withdrasysl Gpcluding ssvbstarges suelt asrqmagfes, nicotine, tobacco

. i o . ¢

oI, PR, RO BRE bSR3 okl

schipadphesnia, ianxiege@ndinding géneadtized fiedéty\dsorderppraiic dikorder, and
compound aof, faormuja I. I n. another preferred, enbodi nment

ObSeRVHFURRIHELVP mﬁeﬁier)omoafl gispefess Gnatiding depsessiagp mania, bipolar

: [ OIS [ .
SAEER AR AL EOTI100, LD, SLES ko of e
emesis, brain edema, 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.

At present, the fourth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV™) (1994, American Psychiatric Association, Washington, D.C.),
provides a diagnostic tool for identifying many of the disorders described herein. The

skilled artisan will recognize that there are alternative nomenclatures, nosologies, and
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anmount of a conpound of fornula I. WD 2006/ 057870

PCT/ US2005/ 041441 -45 Particularly preferred anxiety
waele®enssre are general i zed anxi ety di sorder, peei/US2005/041441

di sorder, and obsessive coan§S|ve dlsorder In

anot her preferred enbodi ment t he present invention

provi des a nmethod of treating schizophrenia,

conprising adm nistering to a patient in need thereof

ti l |
el o8 S P rEP L el BBa PR g Aot i o that
thellé %&&%e@lﬂ@hﬂ@ﬂle@fcal §c’i§ﬁ‘ﬁ'c 'f)%g?@dsl epsy, conprising

adm nistering to a patient in need thereof an _
ef f dbe compounds @i forgfulal p@mpimtmm(?du rgcepionresponseBeqmuisenlar

S PR HARTn<R, o g luiiaR g0 FANAREE chfisO SRR agapists prg casily

reco@NPOUAIBsoffe 4ro bvallabld indheard Sehodppl DIDY, tignel DER MRyAh, PA.,
variety of neurol ogical and psychiatric di sorders

Neas@p&erfmceé)gw%hlﬁilulﬁféa(b%&ysf unction, including:

20U 0 i lor I BN U Se o BOUARR SUER: ARenton
Al Peller SO T 2

cer ebrdl sequerit cara
extetudg@aymanod of pdtentiging St zﬁ‘hilen ofe rghhmhte Ir&leb’&imagomst at the
spi hal cord trauma, . head trauma, perinatal hypoxia

Gre%n Hin@lugpeepdqrs, qoympsisimecasiminisicang éhapaiippinjaccd bereof an
cfRRITE M nt o\l forblynitod, LB ERhIdthd of formula L in
cotnaination Whla@@ﬁmtedmidumpbﬁlﬂn(}hl wseor amuishr Sdadnagembination
reti nopathy, cognitive disorders, .idi thic a
meyrho gy HtacRlss BobR i R auhs ectivity oA ROt s S Hm G ponist.
di s %s%é@hﬁ’éﬁoﬁie%r‘ﬁg“ﬁ!tfeﬁt”%ﬁ%%rwéﬂﬁﬁlkbgéci dhimal such as a
(i ncluding trenDrs) sel zures, epilepsy, convul sions,

mamrgalav}neh siafidictedi with ohgoranors 'Heerodegite pnd psycheatric disorders

B S AT .

mibé, Befses) RattleO8REE, And Qﬁlﬁﬁﬂ§ tp%rtlo@l&@f}ﬁﬁnanb edré @Q&ﬂﬁl@@bﬂz&ﬁmals
cocai ne, sedati Ves, gt pnotics, etc. pPSy chosi's,

withimthe spomeenditee maaning oy theiterat. diis ﬁ&og@d@ﬁmoriz@ thif jzventjon
rel%feg gﬂ g cially ﬁ)”r!hg pg{ezlgé%ﬁ %f r?&ﬁ:aaﬁ%f ﬁ%&%}é%?é i gﬂﬂgﬁh‘r\é ?eceptors

manifieis akb pedoghized tigw baesid)led inrthgamnigl affeetshalngumlogical and
hearing | oss, tinnitus, .macul ar defgﬁner ati Rge%g t he

psysjatrio serﬁleeﬁytr%lﬂagﬁpeaewr%%ﬁbha QRAEIS 0K By
pr(ﬁ:ﬁ‘r &Qﬁ&allﬁq{eﬁnﬁé Q'jo?r&ené 2fYiBl8 v He dlsbﬂfefsa&gtﬁlgﬁ @ff@&iv@ 'amount of
ropathic parn post-traumatic tard
thajg(mhporuﬁd offorsiukelp Thissthe dens “(reaialenti ang “nmamng”eaps ;n)te;nded to

ref T EPCesI RESBAGR Fi7d g H BRI gHUBE. A ontroling
or %og%i?% gir”tslfé @1&}{ Ivd’?ist%lé ﬁ&ho%ﬁ%ﬁé‘s %@3@5%: dé%o;ff@%rs described
hersss bot dass ont naﬂaglanbgmdmatem tGta) elimination of all disorder symptoms, and
is intended to include prophylactic treatment of such neurological and psychiatric
disorders.

As used herein, the term “effective amount” of a compound of formula I refers to
an amount, that is, the dosage which is effective in treating the neurological and
psychiatric disorders described herein.

The attending diagnostician, as one skilled in the art, can readily determine an

effective amount by the use of conventional techniques and by observing results obtained
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provi des a diagnostic tool for identifying many of the
di sorders descri bed herein. The skilled artisan wll

WO ewoFisze t hat there are alternative nonencl aPCiF/ES2005/041441
nosol ogi es, and WD 2006/ 057870 PCT/ US2005/ 041441 -46
classification systens for néurol ogical and
psychiatric disorders described herein and that these
systens evolve with nmedical scientific progress. The

und g BERESS TSl mdRerangs o SR BB h s dose s o
cmﬂ mfﬁrﬁﬂg 19 MiRERLE LRURD bRl dnsidbied b g dtehdi r e

'y 5 recogni zed and sone are available in t
d1agn¢st1cmhmb}d;mg;)bm; not Jianited t@. the covpermd of fagmula I to be

e PR i SERHon of £ Facl op St 2Ry Y of Blfhuma

its Biz8 S8t add Q/&thal Eéhltheﬁk%Fékﬁﬁé a1sardéﬁhh@[ilfe@fth@ de@sé bAinvBFement
the action of a ut amat e receﬁtor ist at the
or the@grﬁrlty Oﬁ@etﬂlﬁﬁég@pﬂlé respoBsTASIt @inldgfl&mm@@ ;dhe mgde ef a
tlsl, ert11t0n1 Be b5 %tgaﬁal?)?lrtﬁ %II% 1]i9c c% ?ﬁ%e oﬁﬁ% ﬁfste?edl the

u pot entl a ar a

dode re giihen%lﬁdteﬂﬁﬂlle @8 Bi (Bthelﬁc(meblﬁftﬁntah&ﬂcaaﬁﬁmtd atheraslevant
M3 u receptor agonist. Such a combination may be
CcirgigEMsseous in that it nmay augment the activity and

S el édecta}ée ?ﬁemoﬁg of a%g{v?\%r ut %?fg%gﬂgﬁq iDL fRlRd t{{l Ogrgtfgd'rﬁ‘about

"patient rerers to a ani SUC

0. (]Tanﬂhgramfpeu: Ilnlogamf(fﬂbiody ewckighit pphr dnye(n[gfkgtdn}é to about 100 mg/kg/day.
Q%gu i cal chl 359“ c dj, e s 15 associ at ed
Pr W&ﬂﬁ% 8;9'@?3 s.onp skifled i 8 A8 o0 ¢ hat

gui %‘?s"’hs@di 9Sreind 83 Sernt %&entfa@écﬁamotﬁ?t’cf‘efer@ & fﬁ?éno&ﬁtoff b8 mGlu
sheep, and hufans, particularly humans, are exanpl es

agarfistathiatis) the dnbaghiofi agimistydugleisafifetties mématmgﬂmfneuméoglcal and

[ so..under st ood t t this.inv
psyeliaic WiselBues i PRl e hdRhvitsd in rEPhaith itk an
BRI FRPbEa EdHpAMALE fé&ﬁﬁ@l OASotdnitiated adlowbt is expected to be
recogni zed that one skilled in the art nmay affect the

lesp dwmdh@gm@mt thai ds regoirgssipanpuided thegpmeclieetsviap the adelumgonist is
s LA RSP SLELL 6L At hspider s or by

rop rea ngapa ‘with the

di sqthe @ftendihg HiaghostitlagCds one skilled i tefart, thereadilpdeianiad a
formula |I. Thus, the terns "treatnment” and "treating

po@ﬂtéaqeﬁ pERuBPY e upeplbonyentionel tsclyugues ead Ry ebssrwing ﬁ%%uéis
t
BB SO0 L) LS b g e o
of m:em(ﬁhtagomaﬂ to daddministhiedtin combinatioeith acespoithédf fsmula I, a
re| but does, pot ne essa jndicate a tqtal
g F AT PE D oRIder Bt ol fldRostiag. elsding, by limited
to: ttRe fn@ﬂh 'zl%@m?crseﬁl?ﬁéh%&t)é sdlhﬁ@s@ére& rihcmamgtf@ lf)ofeﬁy% PG ERilvity; the
latric di sorders. As used hérein e term
cofhp(’)lflm:bd)ﬁ foemulad tmbé cohdmingensduthd spécidsaf menamal; itefige.sage, and

gegq:ga]tl} gﬁﬂrﬁa Sﬁ%ﬁ%‘gﬁ?@?ﬁo‘a"@g\?g gﬁ%gegree ofcinvoléen%gr];t%cr: t;Lhe severity of
the disorder; the response of the individual patient; the modes of administration; the
bioavailability characteristics of the preparations administered; the dose regimens
selected; the use of other concomitant medication; and other relevant circumstances.

A potentiated amount of an mGlu agonist to be administered in combination with
an effective amount of a compound of formula I is expected to vary from about 0.1

milligram per kilogram of body weight per day (mg/kg/day) to about 100 mg/kg/day and
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30 psychiatric disorders described herein. The

attendi ng di agnostician, as one skilled in the art,
w@a0v60E®md | y determi ne an effective anmount byPCTES208%041441

of conventional techniques d by observing results

obt ai ned WD 2006/ 057870 PCT/ US2005/ 041441 - 47 under

anal ogous circunstances. In determ ning an effective

anount, the dose of a conpound of fornula I, a nunber

. of fa rs, ar nsi der t he ttend

s e Rt Tle B a0 R Mo e NIETD R the sepoffect when

adi@INSYA idbuf & é’ﬂféo@ivé hRoRE of a¢BIPLEACHEHmblAg. Preferred amounts
co-administration of an md u agonist, if used; the

of g p@r@d@gusiﬁredrmﬁhl agoslst ars ablee be determinad byjene skilled in the art.

nealdsihe A0GorSRES! oo dURRE Sl BYELYgis) DR R "

dydfesqrionSehich aﬂeh&atddCHc&’(brdim@to ﬂ@tprmht infvBtio € tedatment of
adm ni stration; the bioavailability characteristics of

migge ppEEety atchiyaPBigrian ik epilepsy are partigplaely peyfpriech Particularly
pre%ﬁer : %Tty Hﬁ&{&é?searg er?etr%ﬂazred 91%881%{?1%‘)2@& EES# GRbiaen an& ggsesswe

evant - clfe ances I've arou
comﬁMQwedmpﬂhmd of formula | is expected to vary from
abo per kil ogram of body
day Lﬁ*ﬁﬁ %8P 4 ﬁ@a@@nﬁtb@pﬁg@m drvajion pmv eérarrg%}ﬁod of

treétfﬂﬁurﬁf&?m yCOnﬁu f5F dfﬂlﬁlgtgrlg &edd 'tﬁbr&ﬁ%n%rffectlve

erel 1HWIpten Megamwm refers
ambuntaaf aawmpound Hf foxmndd Lor agihematenti¢dhabmpesitidhthedtm$.age

wh ff t
e REPB AT Sl tres ehiigraste bl ridfeatiedicgdycrionary
(el meshen BABRIES offlah) PEANRI M, POD, Midlind® defined as a

effective amount of a conpdund of formul
symppioanednzplexi obparindic headeches arseallyttemperal hedunildteral, pfien with

iRy e e B b Sl B S SRR A7 Sbed herein

theettin® Cini gt @indTHéNide thefe pABAY RebdathdsObdtH témporallifl unilateral, the
at t endi nglIJ di agnostici an, as one ski iled in the art,
ft

assegigtef dgHabilityd apesen; W@lﬁng, zgnqém@m pladléahmhmopbqu, tegd other
t

assH&@lte sgﬁlg%\ﬁ?g "lr"]lg dﬁgﬂlet er ana g%‘ﬁ%ﬁlﬁﬁ%ﬁﬁrﬁg L X.tlena(-ilterr}atlve
noﬂleﬁc&ﬁtm‘dgj ok gixs) ek ctladsﬁ‘réammtemstfoﬁn@lﬁsbgm@f ar@inpsythibitric

agoni st tQ be adm nistered in conbin t| on. w
dispBieiso incirding migranegand tha thos SpFmBVaIKE w&hén%ﬂ@?scwmlﬁc
pr nsi dered by the attending diagnostician, including,

ut not limited to: the mdu agonist selected to be

admimarsitieerguicfeirad embodignent the pm:semtdyvmmdnspecb\ed&si a/r'netjnpd of

t he 25 npound. of fornul.a [to o-adnini stered: the
et SIS ORI AP a T D 0 Spent et SHaelansel P Te

amb&t (ﬁﬁ%ﬂﬂoﬁn&i b Rfrﬁ‘ﬁ[a | d}\é%h\éﬁﬁiacehh@al @Sﬁbgﬁu&fl thereof.
i nvol venent or the severity of di sorder; the

r esﬁémmemf thetfeurtin editipn afithe &agrx@ﬁllq anchStatissitel Msiwal of Mental
. bi.oa abj charact.eristic
Digpd SR BR sl Amarit Brefac A%eSiiG WaRtass Do,

provides a diagnostic tool including anxiety and related disorders. These include: panic

disorder with or without agoraphobia, agoraphobia without history of panic disorder,
specific phobia, social phobia, obsessive-compulsive disorder, post-traumatic stress
disorder, acute stress disorder, generalized anxiety disorder, anxiety disorder due to a
general medical condition, substance-induced anxiety disorder and anxiety disorder not

otherwise specified. As used herein the term “anxiety” includes treatment of those



10

15

20

25

30

sel ected; the use of other concom tant nedication; and

ot her relevant circunstances. 30 A potentiated anount
wW@B00a/0578@ u agoni st to be adm nistered i n conbPCHUSINS/041441

with an effective anount of conmpound of formula I

is expected to vary fromabolt 0.1 mlligram per

kil ogram of body wei ght per day (ng/kg/day) to about

100 ny/ kg/ day and WO 2006/ 057870 PCT/ US2005/ 041441

b uB T S B SRS DA RN M i

wiBgéB0BhiSt BlatheW 4rb ﬁltérnﬁﬂ"v@ﬁcfrﬁé}fcla‘ﬁﬁe@ rﬁesmsgle;, aBd epggaﬁea(}ﬂm

of formula |I. Preferred anbunts of co-adm ni st ere
sysrﬁ@mfoagowphlgml @Cbltviyehnamchhsaiéexe,rwmdrpamdu;ar eneietyk ahd guit these

i cal chiatric,. .
sy PR Vit sl e P e e B TR i i ntended o
inciMiedtkedirderetbtate ASSRTHH Mother &1BQ1d@ﬁ€§&ﬁ&esl nventi on,
the treatnment of _ m graine, anxiety, schizophrenia,

and A@ﬁiml@éwp@phmsdrlﬁb@auow mym@} wpaels & migsging and anxisty have
be%r c?efs&r %d Cﬁ%)r%:logﬁ%o %ﬁ%{ 551%1 grgfsflé%l % gllezdgu(r)ar%pu gYa‘%tlon model

thad hs&iﬁedﬁ Idescﬂbelds by Phelfusft of QlfeeSich} 60@d),rBnv-2106 (PY9Ty @lich can
i nvention provides a nethod of 10 treating m graine,

be ugrddpic¥alugte heprasest eompepnds a patient in need thereof
an effective amount of ggamoend of fornula | or a
phar maceuti cal conposition ereof. In one of the

Anagli Meddl ef Downl Pésnof PrdichgBosiasationdPBE).Dor | and' s

Comb Ay e AR R oA 23 é?%éh@waggsa@azﬁi bogium
peﬁ%ﬁ%i@dﬂ@?ﬁ%" g ?f) ah§ Iaggd fn D'eadas @Vh%Kf)Pf Instruments)

tenporal an ater often vv|t 15 Ir
Wlmathcsmlsox/banseu g 5cmnstFoﬁianga widlile aagited acallamdnsmn two pairs

of PREraRRIEA e a0 p RGP R L e hana B G Al S

latdHAlly, al1Q08dindt i@ efcdiROG kAbREmbY. M PAARI |sta§ﬂless EHdP §Bnulating
vom ting, constipation or diarrhea, photophobia, and

elegirodes, ingHated ieme@tjatébﬁpp@ﬁﬂmdwhdeéical ystenas, fiis haradolered
re. al terna e _nonencl at ur es,
o RS AL S | WEIRL YT
neu Tht Ggharal vediih expysdi antifal ddse af)the lté‘s@é&ﬁﬁéimdl 19 &dj éldécﬂg
grai ne, and that these systens evolve with dl cal

m@aﬁwm(ﬂ ¥.) ahg eepirg ¥olumg of d gplvke. gopreimaigl se&ﬁ@wtﬁ%mst iv.
injéhBnDd 95 ildica RNEBH ERBREAN S IR0 R MREAR i ccrbeh S -

rsing mnserl atient 1n ne

BStAb és aisxf 1n;amt@f1ﬁ“emtmm&slyaffhel ) IT@-fBSEA ﬁmnﬁmsmé aQﬁalfk@f fou lpgotein
ceut { cal conposition thereof

eXtE?W@?éH‘?ilp%t"h‘é % BUPERes RSt @aﬁcgpnpﬁ@le@@sag%@pm et rigeminal
a:%h%h i Sdtinmhte VAU rﬁ{%es'\ﬁ Blc@rentPhRALHESS .6 @/Fﬂ ME'\@ msec

, Anmerican Ps latric Assocl at’i on,
dur{i@)with pMndet$483 ﬁrra&s fmptrwgtent Stimolatdr rvmtthESImgi Iﬁrameéetojznc
nd rel &ad i SQr gle S. These include: panic
isolation unit (Grass-1elefac org.

Alternatively, rats fasted overnight are dosed orally with test compound via
gavage at a volume of 2 mL/kg. Approximately 50 minutes later the animals are
anesthetized and placed in the stereotaxic frame as described above. Exactly 58 minutes
post-p.o. dosing, the animals are dosed with FITC-BSA (20 mg/kg, i.v.). Exactly one

hour post-p.o. dosing, the animals are stimulated as described above.
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di sorder with or w thout agoraphobi a, agoraphobia

W t hout history of panic disorder, specific phobia,
waowbab7sphobi a, obsessi ve- conmpul sive di sorder, PCT/US2005/041441

post-traumatic stress 30 disgyder, acute stress

di sorder, generalized anxi ety disorder, anxiety

di sorder due to a general nedical condition,

subst ance-i nduced anxi ety di sorder and anxi ety

di sqrder. n thermnse specified.  As herein th

t er hiCARA" gets off yollgwipg aﬁ@glaflf”éathl gl arp ﬁ@g B§xSangutnation with
40 21061 5487 Th&fel JHONAI04 Idddved 16 %cﬂﬁét!e Qﬁe/cdileé%riﬂ@ﬂ'tﬁe dural

and rel ated di sorder as described in the DSM
megjbraesd The mesahanesapiplesacomioved fitva bazthéap@n%vheres rlnsed with

I Y | ogl d .
TN —

withsy 1% glycklhiagokelRtisn. and particul ar anxiety, and
that these systens evolve with medical scientific
pr ody daarescepefsmicropsopaiZeiss heriined witlsa erating sramoghyomator and a

PP HoK & o8 B ARRE, A2 B AT RRR 1 ity 4
exafatiom wareldegth of approkipiatiln ¢9anth idmkliedd/addatie embsidn intensity at

escri bed. Che Qmmonl y used model of mgraine is the
53%{%‘?& AUIGEEEOPe 1§ RRRPPRsWHR & mierzed; skagg agg also

inté&? !E‘a%@@ iftla ﬁérsonal—é éﬁgtﬁ@ﬂ leIl@i]aQﬁljcatﬁs thi 1:311%{!&%@ . obPotiel Jovement

whi ch can ~ be used to evaluate the present compounds
of the staga mpthef@resceme médsdeinenfs dDA6 pbin®d @OanRIStEps) on each dural

5015855 8 Sl aGeForL sy the Prenkanes S detemined by the

corl? gpbarbltal (65 nmg/ kg, i.p.) and placed in a

stereotaxic franme (David Kopf Instrunments) wth the

i ncilbeexisavasaion induce@ b theneledtnedl Gm@t@nmf the trigeminal ganglion
is :%qsél a‘?e Cfgels:f) i n&c@#ﬁo&%ﬂ%@ (Eﬁ tpe %r%fén %{]ﬁllc%t e %gemmal
garfp0ish stds%hhﬁ)ﬁlat 28 TaikhIRBwa theWRel oFtied Gthey(unstithulated) half of the dura

coordi nates referenced to bregma). Pairs of stainless

as a;pquirols T heratiorqfike arapurd of edsayasationin ahee@r@ fr@@rptﬂle stimulated
stk 3 PR PO s LY oo

anifhals dm:ed Fhly viienmitiat, yi€dn rato eﬁmﬁ@dnamﬂy a.od Qﬁ eoxﬁfast ae
t est corrpou%%ctj s, injected 20 intravenou

S
corgnd s aHectyelyPrivoniss thegpirarassongph aszqafa #@fne%le ﬁB@Plated
sidé would ﬂllglde(ﬁtahe'ago@rgﬁnﬁgélgm éose of Fluorescein

I sot hi'ocyanat e- ne ser [ bumin (FITG BSA) is
al sBxamples 68,05, 83 nad 84 effsdt\extravesatidnia-tBSduhuwitt IDypsvahikes less

a _marker r otein extravasation. Exactly 10
ﬂwﬂ?ﬁﬁ@&i“bégﬁng%gBé%lon of the test conpound, the |eft

tri gROTRARboteSRAE § étQﬁle r&g%hbé'@ﬂb@él?ﬂs H&n extdfsVet e@‘és é‘ odel

current intensity of , 5 msec 25 durat |on

of agixigty and/parebe B48 t@%@é@‘ﬁt ﬂlsmrmmonﬁtqundd; Aayis, Rsxdhopharmacol.,
62, 1212?%)%?%%}%? é%%agr%\fc Gurosc, Ilﬁb 9 (lllgéé) Davis, Tr. Pharmacol. Sci., 13,

35 (1992).

Example D

Fear Potentiated Startle Paradigm.
Male Sprague-Dawley rats weighing 325-400 g are purchased from Harlan

Sprague-Dawley, Inc. (Cumberland, IN) and given a one week acclimation period before
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Alternatively, rats fasted overni ght are dosed orally
With test conpound via gavage at a volune of 2 ni/Kkg.
wa\pproxismat el y 50 minutes |ater the ani mal s arBCT/US2005/041441

anesthetized and placed in the stereotaxic frame as
descri bed above. Exactly 58 Tinutes 30 post-p.o.
dosing, the animals are dosed with FI TG BSA (20 ng/ kg,
i.v.). Exactly one hour post-p.o. dosing, the aninmals

re.stimulat.e escri bed. above. WO 2006/ 057870 .,
teslod e A Ty B3GR eaes o HBiign an animal room on
a 19tHow i ght/ bk cyd1e wathi HERtsSonewinl d:661 ADVL. £X56:00 B aThORst
with 40 nmL of saline. The top of the skull is renoved

compoynglafifprmayla I ihprepaed éta susnensiont ¢fed Yd athahol, AEMHENHED.5%

. f bot.h
Tl S TR D98 BT e 2T LD 25 2SRt oroppasd - Granth-o-
yhprepiosc apidds plepdRd.in RER whtkie Contrbieratsi 236 bRen McBrespective

coverslipped 5 with a 70% gl ycerol /water solution. A
velugl§or escence m croscope (Zeiss) equipped with a

r atpd ] - ter |s. use
0, ShE P PORGIACThA, A RGO DAL Sopl ot
Alethcietdays bepinewiehl efigiibute hdapatonpenad bbﬁorélﬂ% tHah stts. On day one
utilized and the em ssion intensity at ,Z 535 nm was
(baa%lt@rﬁtﬁrﬁ ittey the afapiabise pried, Sheamimplyeerivgs: 30 tyals of 120dB

ized . kNt er ' .
TP EORE T, O MRl (Vi 1L B8R %0 Magh iR 3 Bups
withoueilanteans foefdre cendijening bépifd. Idayetswarnnsistted sonditienihg the

at .2 ints (500 teps) .o a dur al S | e. _The
anifal, TR Bl 5 e B BT O SO EHEOP BRI sceond
pre@d&it&idH AR Whi derenBRERMIS the HSHK b MEARBLL aRn pRLEEE ons of
b he electrical stimulation of the trigem nal

t
thedgﬁh@ pricbshock Bre administqred. | Rayethade iefifedesting triel wae drug
onl n_the side of the ra, i ich the trigem nal
o fiobeftEn bighu® b6 B eted, ToeRnkur hols ahitearndGie farte
tesB N SIssiONGL icBhdwtet]) Tdratihls OF addigtidlstarle @30 aBY,AdM LIt paired,
The ratio of the anpbunt of extravasation in the dura

arefpreseiicA at theiheginaingof the srssiopy &histihollgmsdmy 20frandom trials of the

. ' i . L mul b de, i | cul .
L e DR T
theatardpmspoissaigliyuds Gor dath i typasie avkraRddoNgReH Adinli Dita is

effectiyely prevented the extravasatjon in the dura
prepenseA 45 SifFrEACR S ces It Fa01sH ayq apige-glongs Pyfesgnces in startle

. Q“f'(a 'sti 4 - t
res R Gap RISt Yrclarllyrbd BTPAEMdtric St ehetithe OB b anova
(anelyss @i ahridmzeOt-testygbioyp plifferenides afeeansijeaté nd batigificant at p<0.05.
startl e respanse. nodel, has been extensively . used a
DAb) ATOgeT BFelgsd B O%mn‘tt&ﬁ PrserdutPfign gutideacantthed of
E Ie . % H r‘. .
o S o M Ser e S PARDRT ARG torogbd. offective
ampantiof a compopindigfrformla [Syia phad@ceutical composition thereof.

At present, there are several types and subtypes of seizures associated with

epilepsy, including idiopathic, symptomatic, and cryptogenic. These epileptic seizures
can be focal (partial) or generalized. They can also be simple or complex. Epilepsy is
described in the art, such as Epilepsy: A comprehensive textbook. Ed. by Jerome Engel,
Jr. and Timothy A. Pedley. (Lippincott-Raven, Philadelphia, 1997). At present, the
International Classification of Diseases, Ninth Revision, (ICD-9) provides a diagnostic

tool including epilepsy and related disorders. These include: generalized nonconvulsive
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35 (1992). Exanple D 30 Fear Potentiated Startle

Paradi gm Ml e Sprague-Dawl ey rats wei ghing 325-400 g
wae@opsaschased from Harl an  Sprague- Dawl ey, | nECT/US2005/041441

(Cunberl and, I'N) and given %Sone week acclimation

peri od before WO 2006/ 05787 %PCT/U82005/041441 -51

testing. Rats are individually housed with food and

water ad libitumin an animal roomon a 12-hour

light/dark cycle with Lights on between. 6:00 A M. an
cpldrd sl or Sl iR el GG R DL, ek Paptats
epiﬂ%t'@uéé paRRnediRPsPwitR nphikABR! of cBnRIGSMss, Fir®Iepil ¥R Without
. 80 and 99% water.
impagrpery g penspiopsgs Snfanglersbasuys; yrilappy ppdialis cqdtinug, qtherforms of

o9 & O - . e _
en iy b LB ARER 0865 s BL O e Py SRl YRLEEs e
all by apdiubigpes! Tle sitifled h@isRawvaticgbiise hanwefl L6 aRMahtive

three consecutive days. All three days begin with a
nomepglafutes. nogalogies: ad ohassifisationefysteanstipeneurelagicat and psycldatric

. 4 l.] ion . .
s SRR ARG ofd Bk e el & PTG Gl gientiic
progugst ory noi se. The nean startle anplitude (V,,,) is

used t.o qasign aningls to groups wth simlar neans

bef OREORLHEGTISBRRKAG lelsTigy begoexdentiyely usedras a model of
seig@BdishiRpd ng the animals. Each aninmal receives 0.5 mA

of shock for 500 nsec preceded by a 5 second

presentation of |ight whiExXamde#®i ns on for the

duration of the shock. Ten presentations of the |ight
Eleatrdslekbdhduaedsazmeni st ered. Day three is the testing

ri . ' L . . )

t e PR ph kB e ARG LB BREHE Aol bike (B piuee
tonielshdimpbseessansizares. Biortadd eftonitentensorakezueds indiwed by c

startle. (120,dB), non-1li aire re. presented at
clo UG AT b e 63 e vrhich biokiogiPis gapasgion and mey
be EFEERENA pletbitingfvati 1A it gk WfdsS

of noi §ef)pr elf:tle evg} lggs ?eirﬂéiﬁ?gngixcl ua’?ﬂgufaﬁ% ePflP %g{@ S%{)Zluﬁils'

t r i Xebicle araalose af 2 test drug ponakmiaispiréd todgsursorf Setadif) mice each.

irial are aver fqr each .ani.nal.. ta i 0
Thitdy Biontel el SR B A D anBe 0 BOPRABRPRyh AR ipRd B g
traft@bi3Raladl e ded) THea e B inlceSdxPBitify tohfSE@IRE! seizures in each
anpl i tudes are analyzed by JMP statistical software

groyg igeerdeshe Thadatmprsraportesiasl thes percettageanfinaine that aretppeteyted from
seisA:Qup differences are considered to be significant at
p<0.05. In another preferred enbodi nent the present

i nvEh¢ presenp irvehtl@sisduitkdrinosteted By thatfolRgvieg ek s and
congri sing adm nistering to, a patient in need thereof
prepiauetse ciictecxapmplosadirersrations areiduieatiye opbyrand)age notgptended

tolﬂﬁﬁ'ﬂ?éi%&ﬁf&hiiﬁ% &Qyposi tion thereof. At present,
t R

ere are sever pes and subtypes of seizures
assthbé elteadcalinbmenclature 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.

The terms used in the examples and preparations have their normal meanings
unless otherwise designated. For example, “°C” refers to degrees Celsius; “N” refers to
normal or normality; “M” refers to molar or molarity; “mol” refers to mole or moles;
“mmol” refers to millimole or millimoles; “mmol” refers to micromole or micromoles;

“kg” refers to kilogram or kilograms; “g” refers to gram or grams; “mg” refers to
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epi | epsy, including idiopathic, synptomatic, and
cryptogenic. These epileptic seizures can be focal

W@ pass®mr) or generalized. They can al so be siPQI/8SW05/041441
conpl ex. Epilepsy is descrifped in the art, such as
Epi | epsy: A conprehensive teXtbook. Ed. by Jerone
Engel, 30 Jr. and Tinothy A Pedl ey.
(Li ppi ncott - Raven, Phi | adel phia, 1997). At pr esent

| nt er nat i onal SI fi Cqﬁl on of lakgeasegs, , ?
ml‘ﬁé?%fa%‘f FriEeLRS) “ib% oT\‘? ea%go e A L” Tefers to
mibrofited 8 BicrBRickEPEY 30 " rﬁilﬂﬁt@ﬁoﬂmﬂﬁﬁféﬁ ST JdI&8 o liter or liters;
i ncl ude: gener al i zed nonconvul sive WO 2006/ 057870

“biaefausrisslinzneint “mpb 2efersith aysdiing pranfe fbifinc? aefers to a saturated

| eps
s P e L fR s B e B re b0tk FBRE s e o
mlhlifE at fifRiks; SMS0BRE] BUEAE SPectPalcyl NI eRsy toMichatnagnetic
i mpai rment of consciousness, infantile spasms,
resemnce ﬁBﬁ;ﬁt@mpiyai TEA G eoders futiifluoransetic agigks G2ClZsr "D refers
to &Bﬂofcg%és‘d)} : nc g&%@ 't0 g%é) %ﬁﬁi{ ;g%@%%ﬁ' Qfe}égt[% Iheecﬁé}lol

“NIFMGHS’ kefeltd aadontaatad dqhech&(mgﬁd)rﬁﬁ séladbn;tiiETIR rﬁ‘él@ to hydrogen
ternati Ve nonencl at ur es, no

chigride N BES refoay S LRiOT BeihyLaPel SOSCE refiido differential scanning
cal B AL ENENH S 50126l e DI RSN R i re

ese systens ev ve Wt scient
givelin §ragd NMRapesitiswek ebtainsio CDCIhAutEs otfiedelss ittatdieen
extensively used as a nodel of 10 seizure disorders.
Exanpl e E El ectroshock-induced sei zures. Application
of electrical stimulati d’ﬁ'%?f"%@i‘lﬂeal el ectrodes to
Synthesis 6£2+unchiB-enethiaxyrgheholndl i nb- ext ensor sei zures.

S Bt I B Bl i
8’ lLac k1754%' Ao g an?a%g&fomaﬂ f‘ﬂ) ﬁreﬂ gdeA' 315 M solution
pre\ientl ng varil ous Sselzures I n mans | nc

of autydlpdhiven dehexanes(7 mlyehus Iman@]r) issadded drdpfwma atrﬂSthe ehstilging
are adm nistered to groups of to 10 m ce

solyipr isystiged gt €58 1Ge b, Téméﬁw}h%% ckmdad 7R, mmolé 1%@%916d and the
rea;drﬁ&?fs'v? ed% oy 'E!ehg} g ug&i R4 su{réé‘?%?%@&?é acfd §1 ERIBSS mmol)
or Sél zZures

e nu mce oni ¢ extens

is dddeé ﬁﬂh)v&ﬁ lgrrai:mue@sn@c% rsdhmion 'Bﬁ aydtagen perexide ()DB ntld 14815
ge of mige th 1Drotectedfr

th nt
ml%fée per g 1o ad}le@@ﬁﬂs st} ﬁtwl S&hiraf reera termperafyter gheg
rea@ﬂoﬁﬁ]ﬂ ttu%llk mﬂaa vﬁfﬁa\%&eﬁqdaé%ac@fl %@f&ﬁﬁ%étate@%?o mL). The

exanpl es an preparations are Il lustrative only and
corabimed oxtraatd mdeidd over thagnesiutnhanlfatey filteied and nomwirated yo about 10
mls}?(gglglga grﬁn %ﬁglggg&&?g E{saéq%gﬁmi%%? 9111!;{' cﬁrlgr?lat%)é?wﬁ futmg 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 2
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.
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one or nore standard conventions. The skilled artisan

w Il recognize the technical neaning when nanes are
wa@letos®em7d rom t wo or nore conventions. The terPGI/USHAS/041441

in the exanples and preparat 4ons have their nornal

meani ngs unl ess ot herw se desi gnated. For exanpl e,

"C'" refers to degrees Celsius; "N' refers to 30

normal or normality; "M refers to nolar or mol arity;

"mol ;' refers.t I fers to
The FRiduetiR %0t MR iR acdtite (2% AOMPL dbd oft mighesiym wifate
filtefedMard @MBRited. "Rt rebBfifd fsidle K doRtHiRdd With kbloRAgFi ARG de
"g" refers to gramor grans; "ng" refers to WO

dlezh)(b GlicsaLsinee H(Er 10S20081)c4d 4detic aCEB(Orﬁ wlog28mumpl) and heated to

o RS ARS  SS ] T ARG Pl g

extiadidd Wwith efhy Dﬁcel’ﬁté (3 Kidoahs). THe' cdhﬂflﬁédsexttﬁcislaké?dn&f over
liters; refers to boiling point; "rap" refers to

MAgREHIA GUISHF, rﬁltere%amdq@ncm@raéfrdsmtaboat Wamlrvalusee. El@m@@lu@ng

mlﬁ%%, rgih.l{]%d efx%]?ulgs (iSQ r%nL)nf%cﬂ o torq Qn aﬁ{cﬁ]@éﬁrgdotf\)/%%ye thS title

cox&lpa‘)@{dsm@n@ss Y%oPAG hATSId. YMS BV pefiers to nucl ear
magneti c resonance spectroscopy, "TFA" refers to

trifluoroacetic acid; "duepatation3 "DCM' refers to

hIoroethane
Syg%é%—fgfﬂgftg@??%élgﬁﬁkﬁof ﬁgn%,\],_éb%o Fefers to a
coneesulitdnast mktﬁbytﬁ‘oﬁfﬂmpl@en‘@ﬁé W8 &,B9.4 mikol), af@dok IM Sodium
hy drogien chl oride;. " E' refers to tent-butyl nethyl

hygioxisle: (41 thad, 4let myomol} %Udd‘w‘f%@@ﬂm@l is §t@a¢ﬂﬁtﬁgormemperamre An

i
w8 ST Non ELT A Ry UGS A . e
re@h&gtdaﬂc bvewa sohttminriestidred EKE1AB roan teagserattuee rideeaction mixture

I '1Fs1t : edpg—l ﬁgﬁ%g;{ﬂ?tﬁ({){?&ggqrat%géﬁ%;sﬁ}@?éthoﬂc acid. The resulting
su%eﬁsl,l&?fs%f&ﬁpélﬁi WashBa With viater(2 XM )n%).m}“he ]f_'l%terfél s%iﬁil) lvxsas dried

ent anet hyl di et hyenetriamne ~ 15 (3
underdratwton at¥drO©ffor 2153 dagdtondiye the e conmpbumt] (4.3, 65 %) 48 .aHrown

M solution _of n-butyllithiumin hexanes (7 nl, 17.45
Somwo&fl\qtssl L3oMe - dr opwi se and the resulting sol ution is
stirred at -78 C 2 hr. Tpji rate (2 nL, 17.45
nmmol ) is added and the reg%ttdlﬁcgr?bfs warmed to room

Synfénqieoﬁim-eh]amﬁgt-cﬂihy@dxﬁ phmyl)dmeparc lawed (1.4 i,
ded fo by, an agueoys 30.%
ol (P DR PRGHRGenPISFS i LB T ATE 19 146 o et

dilFabxlyheh fIg-etian Bl (MrdathtRoni 3 chipldyis ﬂﬂﬁhﬁﬁrbfxﬁ:ﬁoﬁlbpl‘?eﬁmne to
The

roomtenJJerature reaction mxture i's dilTuted
givgi4 headat érofatn@f%mtaeol@b WM e2yM+acetate (3 X 50

m.). The conbined extr s _are i ed over magnesium

sul fate, filtered and 03%38??35’(03 to about 10 nL

SyMibk4i8BE (4ThemoetsalzlloRg)-tHisdpes iyl isBareur i f i ed VI a silica
chromat ography eluting with hexanes to 8:
Stinaalaes o hpromekepay Eleagob30c AL ernp, BBbES A §20.8gmol)

and dchﬁ’)ro@letﬁénea@OO mL) in an ice/water bath. Add triisopropylsilylchloride (63
ml, 294 mmol) over 10 min via an addition funnel and stir the reaction mixture for 20
hours at room temperature. Wash the mixture with water (2X600 mL), dry over
anhydrous magnesium sulfate, filter and concentrate. Purify the residue via silica

chromatography eluting with 9:1 hexanes:ethyl acetate to give the title compound (91.5 g,
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25 colorless oil. M5 ES 141 M 1. Preparation 2
Synthesis of 1-(3

W0 2i0aos87@, 4- di hydr oxy- phenyl ) - et hanone. A sol BXT/08200$/041441
2-f1 uor o- 3- met hoxy- phenol 056?5 g, 3.53 mml) and
di chl oronethane is stirred 78 C. A 1M sol ution of
boron tribrom de in dichloronethane (3.9 n., 3.9 30
mmol) is added slowy and the mxture is stirred 10

o7 e PURIIES G “H’?Iﬁ&ﬁf ABHE LR A T b4 P 28730 (.

2%%22)82%0%1@5{? 754 \'I{\f})ezggg{jggtml?g extracted with

ethyl acetate (2 X 50 miPrepa¥atios @ver nmagnesi um

sul f at filtere nd..conce ated. The resulting
Syptggqlaggﬁ—lgm%n‘qﬁnﬁ BX%'@HSOBBQP@ﬂ ]J(j"?qefl uoride diethyl

et h %@tﬂﬁe Qélgﬁomd' is %)Qag éﬁrggkanuﬁﬂ‘ﬁ a@&&&ﬁﬁedﬂﬁ'l‘i‘eﬂa@a@m@—

. The mxture is
emphn'ﬁr@B—bmnmb@nz}ﬂ etqoholangre: a dolbld@se @llwl @QwaaHeN MBCDCl) d

RN Era i R R il St A

sul fate, filtered and cqryé?gltartﬁheﬂ to about 10 niL
vol unme. The resulting ure is diluted wth hexanes

SY’@@@SIW@ 3- [wm(41-@11@p@pyéw@nylpxr@cféml-p@ngl)v@ethﬁla -hepgangtrile.
COmRe 00 ot herd o8y ARl iR (72170 Mo and

tetﬁlahff@roﬁﬂbl@ (300ZnB) &7 dCONEN EBWI sokitiBR Bﬂﬂ-fbutyﬁuﬁﬁirﬂ i Békanes
of 2,4, -di hydr oxyacet ophenone (6 g, 39.4 mol),

(l%qub))cmer]lmmod iAfter afiditiooyalldey the teattion mixtareto rrmﬁh) 207 and stir

o el R SR yin
cyRpBIARRNINED 52, 10816 AR Ald telifyarb R ASHIOALKTRI®M N dd the

YESrttion tenper at ur

lithie@chicinsolitivh us thelddddhy dagplutsrediatiarge catdlobt Pral euuch tthat the
concentrated aqueous hydrochloric_acid. The resulting
intermelrd Achydn temperatprestoss daase e Medd W G- hAfier addition ig copyplete, stir

bRk 85603 Ll YA PO ARy
aqﬁ@or??ﬁitgagdg}Mnoﬁﬁhi ¢hlordNB00 ml§ anblethyPacpas €200l Séparate

thellaws cHirsrBeg the MRy laxg el pogais Ak 1QoRE). Fambine the

ol BT 3 BEDRLAD TR Py
res{dRreaii@sifita Qeﬂ c@onm@rayhm@uﬁngﬂfwﬁh iy xkmex yp?:d fhergies ety acetate to

afftm% ‘[h%I 1@% gpigpp\grﬁi é6 l% %f 9 r;lS %fcfolor elsst Oell Sf&lk/l% (mL/%v?%lM%—ql
Preparation 8

Synthesis of 3-[(tetrahydro-pyran-2-yloxy)-(4-triisopropylsilanyloxymethyl-phenyl)-

methyl]-benzonitrile.

Stir a solution of 3-[hydroxy-(4-triisopropylsilanyloxymethyl-phenyl)-methyl]-
benzonitrile (12 g, 30.3 mmol), 3,4-dihydro-2 H-pyran (3.6 mL, 39.4 mmol) and
dichloromethane (250 mL) at room temperature. Add pyridinium p-toluenesulfonate (0.8
g, 3.03 mmol) and stir the resulting mixture 18 hours at room temperature. Dilute the
reaction mixture with aqueous saturated sodium hydrogen carbonate (100 mL) and

separate the layers. Extract the aqueous layer is washed with dichloromethane (2 X 50



25 Synt hesis of
(4- brono- benzyl oxy)-triisopropyl-silane. Stir a
W@ et0a58m of 4- br onobenzyl aI cohol (50 g, 267.BCTUR0p5/041441
DBU (48 m, 320.8 mmol) dqqdl chl or onet hane (600 L)
in an ice/water bath. Add triisopropylsilylchloride
(63 nL, 294 mmol) over 10 min via an addition funnel
and stir the reaction m xture for 20 hours at room

th t th 2X6 n),
mlar rPREkiB eCorasiH i SO HOS ERALR PGS, T (o et
ufBNGE MsidieSsia KUEL I:Moﬁlgﬁ)\%dfa?%& @Hﬁmﬁ'vﬁﬂ?}hé)&aﬁ@s to 8:2 hexanes:ethyl

chrorrato raphy elutin exanes: et hyl acetate
acetae ¢ a@on%ﬁbe title c@nmmﬂdma gt 900 %) @s a\WIo2Iee6¢iDSIZENIS (m/z) 478
MPCT/ US2005/ 041441 -55 99% as a colorless oil. 1H NWMR

(1300M—|z CDCl13) 8 7.47-7.50 (m 2H), 7.28-7.30 (m
The FbliovAnd loﬁl?ouﬂﬂs be prepdted Biseidily-asAegRdeatn PRp&ration 8.

Synt hesi s of (3-brono-benzyl oxy)-triisopropyl-silane.

5 The title conpound i's prepared essentl aI 'y as

O

Prep,. 5

SUIT | UEU | IT l"l el d.ll UTl J Cllpl Uyl Q UI UIIUU’E‘IIL

co a col or il, 100 % 13)
No.d 7@%&“‘%‘%@%, 7 20- PUB 3H) | 4.84 (Pwﬁl%

0.199-1.27 (m 21H) Prpnaraﬂ on 7 <s\/nt hesi s of

3-[ hﬁc[(TﬁSﬂl‘iQ’thrl i sopr opyl si | anyl oy yHéﬂW GIPchyd ¥ 7frds, 1H),
hyl | . 10 st | t
(4. BaRREO o) -t SIO[rJrE\p:glo-gl A (]7]’2')97582@9“7{) 7.26-

rertIri,lso@mbylstﬂahylahydr of uran ( L) 748 Y, SHY, 5&9@5 dH), 4.86
9 1./6 M sol utjon_ of |h|u n hexanes rrL&
oviexymethy-ghensd)r o GQC I ow t(hész)e%u%?lﬂéﬁr}lH) 1.03-1.21
m Xt ur g 48 each and stl r for utes. Cool

t He react?}é mxture to -78 C. In arqml’%er flask, stir

a soI behzmitofle 3- |cyanobenzal dehyde |(25 g, 190.6 mmol)

ofrah\lrlrnfllr an (250 i) at 78 (" AHH fhn 15

I il Ié%@éeﬁ on. soI ution to the al delhy d& NMR(PYS Qi 5 7.79-
| arg t a rate such that th a
al dp{jmg@-ylggp)e(mt ure does not rise ?b%ivgrﬁ%gg) ZSgﬂr@ Qn 2H),
adqdition 1s conplete, stir reac’lR@U%l(ﬁtMH@ ﬂ.88(d 1H),
hcuﬁﬂéSOmOHYé%]lelénper at ure. Ute the _reactjon

wilth agueous a(ed m chib7$ &k 2@0‘65%)606(% 1H),
hyt ™ gfg]? Y 200
g;t ?/ac?n?éthﬁ]aqueo Eig 156k g”géﬁ( éﬁ;l(%l%?d&‘l? (m,

yerw th et hyI acet at

ml) . nbi ne_t he |20 organi c | ayers, dif), bvérl.&niny,dH)L8.96-
nmagneSFHFANEIS ate, filter, and congentrate, ri?I t he
regsidue via silica gel chronatography el uty?'g i lﬁ{)-

10

10

15

hexanes to 9: 1 hexanes: ethyl acetate to afrford the
title conpound (56.1 g, 75% as a colorless oil. LCVB
(mz) 396 M+l. PreparathpaSaﬁymlhesi s of

Sytéh%sﬁstn?e/‘ﬁ[ é_’ —E(Hgl%;g%)% yl-phgny(B( zéc%tr %fd}g-i)gfrsa?lg—}gl ngﬁrlnl t nﬁl_ ox
benzonitrile.

Add a 1M solution in tetrahydrofuran of tetrabutylammonium fluoride (37 mL, 37
mmol) to a solution of 3-[(tetrahydro-pyran-2-yloxy)-(4-triisopropylsilanyloxymethy]-
phenyl)-methyl]-benzonitrile (14.6 g, 30.4 mmol) in tetrahydrofuran (50 mL) and
tetrahydrofuran stir at room temperature for 2 hours. Concentrate the reaction, dilute with
water (200 mL), and extract with ethyl acetate (2 X 100 mL). Combine the extracts, dry

over magnesium sulfate, filter, and concentrate. Purify the residue via silica
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Preparation 14
Synthesis of 3-[[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-(tetrahydro-
pyran-2-yloxy)-methyl]-benzonitrile.

10 Stir a solution of 1-(2,4-dihydroxy-3-propyl-phenyl)-ethanone (1.75 g, 9 mmol),
3-[(4-hydroxymethyl-phenyl)-(tetrahydro-pyran-2-yloxy)-methyl]}-benzonitrile (2.9 g, 9
mmol), toluene (10 mL), and dichloromethane (10 mL) at -20 °C. Add 1,1°-
(azodicarbonyl)dipiperidine (4.5 g, 18 mmol) followed by tributylphosphine (4.5 mL, 18
mmol) and allow the resulting yellow solution to stir at room temperature overnight.

15  Concentrate the resulting thick reaction mixture and dilute with ether (50 mL). Cool the
slurry to 0 °C with stirring, for 30 minutes. Filter the reaction mixture, concentrate, and
purify via silica chromatography eluting with 1:1 hexanes:(5:4:1
hexanes:dichloromethane:ethyl acetate) to give the title compound (3 g, 67 %), as an
orange thick oil. LCMS (m/z) 498 M-1.

20 The following compounds are prepared essentially as described in Preparation 14.
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Preparation 33
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl}-hydroxy-
methyl }-benzonitrile.

Stir a mixture of 3-[[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-
(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile (13.4 g, 26.88 mmol), p-toluenesulfonic
acid monohydrate (5.1 g, 26.88 mmol), methanol (100 mL), dichloromethane (50 mL),
and ethyl acetate (50 mL) at room temperature for an hour. Concentrate the reaction
mixture, dilute with ethyl acetate (150 mL) and wash with water (2 X 100 mL). Dry the
organic phase over magnesium sulfate, filter, and concentrate. Dilute the residue with 5:1
hexanes:dichloromethane (50 mL), cool to 0 °C and filter. Collect a second and third
crop to give the title compound (1 0.3 g, 93 %), as a white solid. LCMS 416 M+1.

The following compounds are prepared essentially as described in Preparation 33.
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N Chemical name Structure Physical data
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Synt hesi s of 3-{ e
[4- (4-acetyl - 3-hydroxy- 2-propyl - phenoxynet hyl ) - phenyl ]
-hydroxy- nethyl } -benzonitrile. 5 Stir a m xture of
3-[[4-(4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - phen
yl]- (tetrahydro-pyran- 2-1‘}4‘%&9})9- met hyl ] - benzonitrile
) ] ) Lar Lo . ) ]
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room tenperature for an hour. Concentrgte the reaction
m xture, dilute with ethyl acetgge (3¢ nL) and wash
with water (2 X 100 ni). Q ni ¢ phase over
magnesi um sul fate, filter, @ nt ate. Dilute the
residue wth 5:1 hegany {ienl or offet hane (50 nl),
cool to O C and fiN tt ect a second and third
crop to give the tigl gyconmpound (10.3 g, 93 %, as a
white solid. LCVS 416 M+l. The foll owi ng conpounds are
pr eBaingdo @ dsent refllik ya dixtaie I BHpe-U-beetylrBhadraky-Qrprapyl-
m_cal _name, Structure Physical data

phg%gﬁwg&ﬁmheayl&-i@ﬂﬁbmrewm—%@%m@%%w&i%e (? s g6
QAR PIERR LTS, B o BUGRT ROV DAY e o

mIPrand.isoPhmnyl elabhal B® nfht)rfoct fihair®h@eolcald dilateathe Meacti@bmixture

mﬁ@%{l‘%&é}ﬁ%ﬁﬁﬁ% :ﬁéiq%&lhg rp%;)t%p ‘1917[11 Mh%oéﬂgricwgc]id. Extract the

product with ethyl acetate (2 X 150 mL), combine the extracts and wash with water (100

mL), brine (100 mL), dry over magnesium sulfate, filter, and concentrate. Stir the residue
in methanol (50 mL), and add p-toluenesulfonic acid mono hydrate (4 g, 21 mmol) and
stir at room temperature for an hour. Concentrate the mixture and dilute with water (100
mL). Extract the product with ethyl acetate (2 X 100 mL). Wash the combined extracts
with water (2 X 100 mL), brine (100 mL), dry over magnesium sulfate, filter, and
concentrate. Purify the resulting residue via silica chromatography eluting with 1:1
hexanes:ethyl acetate to 1:1 ethyl acetate:acetone to acetone to give the title compound
(2.6 g, 95 %) as a tan solid. "H NMR (DMSO-dg) d 12.86 (s, 1H), 8.12 (s, 1H), 7.87 (d,
1H), 7.80 (d, 1H), 7.39-7.55 (m, 6H), 6.72 (d, 1H), 6.11 (d, 1H), 5.82 (d, 1H), 5.23 (s,
2H), 2.56 (s, 3H), 2.57-2.60 (m, 2H), 1.44-1.52 (m, 2H), 0.87 (t, 3H). LCMS (m/z) 457
M-1.

The following compounds are prepared essentially as described in Example 1.
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methyl}-
phenylmethanesulfonyl)-3-
propyl-phenyl]-ethanone

12.80 (s, 1H), 8.09 (s,
1H), 7.96 (d, 1H), 7.88-
7.89 (m, 1H), 7.50-7.55
(m, 2H), 7.37 (d, 2H),
7.27 (d, 1H), 7.10 (d,
2H), 6.14 (d, 1H), 5.80
(d, 1H), 4.64 (s, 2H),
2.68-2.75 (m, SH),
1.40-1.50 (m, 2H),
0.83-91 (m, 3H).
LCMS (m/z) 505 M-1.
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7 1-[3-Chloro-2-hydroxy-4-(4- o w—H\N "H NMR (DMSO-ds) d
{hydroxy-[3-(1 H-tetrazol-5- o "1 12.14 (s, 1H), 7.75-
yl)-phenyl]-methyl}- L 7.95 (m, 2H), 7.69-7.75
benzyloxy)-phenyl]-ethanone (m, 2H), 7.42-7.56 (m,

5H), 6.90 (d, 1H), 6.17-
6.19 (m, 1H), 5.80-5.82
(m, 1H), 5.33 (s, 2H),
2.62 (s, 3H). LCMS
449 M-1.
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[3-(2H-tetrazol-5-yl)-phenyl]-
methyl}-benzyloxy)-3-propyl-
phenyl]-ethanone
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1H), 7.87-7.91 (m, 1H),
7.79 (d, 1H),7.51-7.59
(m, 3H), 7.30-7.45 (m,
3H), 6.72 (d, 1H), 5.85
(s, 1H), 5.24 (s, 2H),
2.56-2.59 (m, SH),
1.39-1.47 (m, 2H), 0.81
(t, 3H). LCMS 457 M-
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methyl}-benzyloxy)-3- o O o 2H), 5.83 (d, 1H), 6.13
trifluoromethyl-phenyl]- O (d, 1H), 6.91 (d, 1H),
ethanone My | 7.35-7.59 (m, 6H), 7.87

H (d, 1H), 8.13 (s, 1H),
8.18 (d, 1H), 13.77 (s,
1H); MS (esi negative)
miz 483 (M-1).
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"N, [3-(2Htetrazol -5-yl)-phenyl]- OH N=NNH 12. 84 (s,

1H), 8. 15 (s 0O OH nethyl }- benzyl oxy) 3-propyl- 1H),

o7 = 11N nhe n\l|1 ot nan 70 (A
117 O71 I.JJ. \||| T IS ANAS CL||OI.||U|C e oG5

Ex.

14)75 3H), | 7. 30- m 3H), 6.72.(d,
No.1H) @L‘gmf"%l %E% 24 (s, §H§‘ 2. 56- 2] 59 (Pi?"“é data
39147(m 2H) . 01 (t. 3H . LCVS 457 M 1. WD
1T 2) 0GP BG7Oh RTDKSAB05/ 043441 - 67 Cheri CRlE Nadie (DMSO-d) 5

T R e S r ar o > VR (DR 6). 2656 (s,
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N

|_\

d, = net hyl }- benzyl oxy) - r opy|
wxy}pl;lenﬂl gBanquieeny| | - et hanone (' [2s) 2H), 5.82 (d, 1H),

N
5,391Z|) ,47 (5.m234(H?s,, SH)72 (2956-1;? 656 (1?n KSHD 6-}?.%%?9%%1 (,

m 1H), 7.39-7.47 (m, 4H),
7.51-7.60 (m, 2H), 7.87
(dt, 1H), 8.13 (s, 1H),
12.82 (s, 1H); MS (esi
negative) m/z 443 (M-
D).

I e i

12 | 3-[4-(4-Acetyl-2-chloro-3- | "HNMR (acetone-dg) &
\"/@[S >

hydroxy- 13.10 (s, 1H), 7.80-

Cl
phenylsulfanylmethyl)- 0 oH 7.89 (m, 3H), 7.49 (d,
benzyl]-benzoic acid 1H), 7.41-7.43 (m, 3H),

7.25 (d, 2H), 6.9 (d,
1H), 4.34 (s, 2H), 4.05 -
(s, 2H), 2.63 (s, 3H).
LCMS 425 M-1.

Preparation 42

Synthesis of dimethyl-thiocarbamic acid S-(4-acetyl-3-hydroxy-2-propyl-phenyl) ester.

Stir a mixture of 1-(2,4-dihydroxy-3-propyl-phenyl)-ethanone (2 g, 10.3 mmol),
triethylamine (1.6 mL 11.3 mmol), and dichloromethane (40 mL) at room temperature.
Add dimethylthiocarbamoyl chloride (1.27 g, 10.3 mmol) and stir at room temperature
overnight. Wash the mixture with 1M hydrochloric acid (25 mL), dry over magnesium
sulfate, filter and concentrate. Purify the residue via silica chromatography eluting with
hexanes to 7:3 hexanes:ethyl acetate to afford dimethyl-thiocarbamic acid O-(4-acetyl-3-
hydroxy-2-propyl-phenyl) ester (1.2 g, 41 %) as a light yellow solid. Stir the yellow solid
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2H), 0.87 (t, 3H). LCvVs 459 M+l. 10
1-[2- Hydroxy-4-(4-{hydroxy- 1H NMR (DVMSO d6) 8 o
W@ 006B5¥8t®t r azol - 5-yl ) -phenyl]- HO I 0 2.62 (SPCBH}2005/041441
5.33 (s, nethyl}-benzyloxy)-3- CF3 | OH 2H), 5.83 (d,
1H), 6.13 trifluoromethyl -plenyl |- (d, 1H), 6.91 (d,
1H), ethanone i NN 7.35-7.59 (m 6H), 7.87 " (d,
8.13 (s, 1H), 8.18 (d, 1H), 13.77 (s, 1H); M

1H), .

in $ERIGBE00 8230 *Cder aeousend B i SFpwetogrphy cluting
R R e e e et (s 000 gy oo
whitt solH) L.CRISSE/£)s2800%E1. yI ) - phenyl ]-nmethyl }- 3H), 2.58

(g, 2H), 5.22 bent lox_hen | -ethanone Y Y)-P Y ] ,
N. N (s, 2H), 5.82 (d, Trgparatigndpg 12 (d, 1 H), 6.71
is dH)-(2-FyBxy.44 A rovyilorhy il _2H), 7.87
it 5yt b i, 20
neg&eflue} stirred mipduent dimethgRthiocarbamic acid S-(4-acetyl-3-hydroxy-2-

prq%_y{if)l% L}lfi)'%%t%}* z/ll 0 E;,CJWMJ {n?r_loeﬁ, potcg;siljinq h’;lf'é{ﬁ)x(i(?ecﬁt. logr,] ?_9.(16121111%1),
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
acetate (3 X 50 mL). Combine the extracts and wash with water (50 mL) and brine (50
mL) and dry over magnesium sulfate, filter, and concentrate to afford the title compound
(0.76 g, 94 %) as a brown o1l which solidifies on standing. LCMS (m/z) 211 M-1.
Preparation 44
Synthesis of 3-[[4-(4-acetyl-3-hydroxy-2-propyl-benzenesulfonylmethyl)-phenyl]-
(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile.

Stir a mixture of 3-[[4-(4-acetyl-3-hydroxy-2-propyl-phenylsulfanylmethyl)-
phenyl]-(tetrahydro-pyran-2-yloxy)-methyl}-benzonitrile (140 mg, 0.271 mmol) and
dichloromethane (5 mL) at room temperature. Add 3-chloroperoxybenzoic acid (50-55 %
pure) (100 mg, 0.29 mmol) and stir the reaction for 10 minutes. Add an additional
portion of 3-chloroperoxybenzoic acid (50-55 % pure) (280 mg, 0.81 mmol) and stir the
reaction for an additional hour at room temperature. Dilute the reaction with aqueous
saturated sodium hydrogen carbonate (50 mL) and water (50 mL). Extract the product
with dichloromethane (2 X 50 mL). Wash the combined extracts with water (50 mL),
brine (50 mL), and dry over sodium sulfate, filter, and concentrate. Purify the product via
silica chromatography eluting with hexanes to 3:1 ethyl acetate:hexanes to give the title
compound (147 mg, 99 %) as a white solid. LCMS (m/z) 546 M-1.

Preparation 45
Synthesis of 3-[3-(4-acetyl-3-hydroxy-2-propyl-phenylsulfanylmethyl)-benzyl]-benzoic
acid methyl ester.

Stir a mixture of 1-(2-Hydroxy-4-mercapto-3-propyl-phenyl)-ethanone (132 mg,
0.63 mmol), 3-(3-Iodomethyl-benzyl)-benzoic acid methyl ester (230 mg, 0.63 mmol),

and cesium carbonate (410 mg, 1.26 mmol) in 2-butanone (6 ml) at room temperature
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The following compounds are prepared essentially as described in Example 13.
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7.68 (d,
7.17-
2H), 4.02 ($
0.90 (t,

3H)76 Tl 68WAED: 1 49-

PECusing a gradi ent
FA) : acetmiysictl daga as
(196 ngy, 85% . Ms

HNMR & DMSO-de)

& %; gﬂﬁp%,ﬂ)z .8 gg%) 7.80-

>d@’§/ @ iin 13572 g 19D

00 . MHz,. DNSO-
B Ate
ydr oxyzdgpr opyl
0 17-7.13 (m |
s, 2H), 2.63- vyl
44 (sextet, 2

de)

H) ,

857 <
7.68 (d, 1FD
14 phenyl sul f anyl

6.90 (d, 1H),
-benzyl ] - benzoic
, acid 0.90 (t,

. 32H7 @B (ch]l g,H) 2 s, 2m,

az',/zéj@% (m 21 712\1\7127 14 (m,

r@;(ﬁ%,%o’ (5, 3FD), 2.09

Oig ﬁiﬁm W/BHp5 (M-H).

(M z) 433

18

—H) T H NVR(
80-7.7.76 (m
50-7.35 (m 4H,)

*<|—\'c \l\l"‘l—\"\\ljhf\7;-gn o
~

phenylsulfanylmeth
yl)-benzyl]-benzoic

acid

1en5[B{4+IACa‘rer3ne1
4.3
)hyﬁlé y%‘fn(eggnzm

400 MHz, DMSO- d6)
PH), 3-[4-(4-Acety]|
,  hydroxy-2-prop
h H 1 7.23-7.20
H) o 4.00 (s, 2H),

Sf

HNMIMDM%(S d6) 5 12.81 (s,
. 30,7 Pl 943 e, 2m),
( m7 63"‘&1 76 83PHLAH), 7.31-
*5 722(m 5H), 7.13 (d, T = 6.0
Hz, 1H), 6.90 (d, ] = 8.8 Hz,
1H), 4.30 (s, 2H), 3.98 (s, 2H),
2.58 (s, 3H), 2.06 (5, 3H); MS
(m/e): 407 (VD).
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3-[4-(4-Acetyl-3-
hydroxy-2-methyl-
phenylsulfanylmeth
y1)-benzyl]-benzoic

acid

o]

OH

TH NMR (DMSO-d6) & 12.85 (s,
1H), 12.81 (s, 1H), 7.77-7.69 (m,
3H), 7.47 (m, 1H), 7.41-7.34 (m,
3H), 7.19 (d, J = 8.2 Hz, 2H),
6.92 (d, ] = 8.7 Hz, 1H), 4.30 (s,
2H), 3.97 (s, 2H), 2.57 (5, 3H),
2.07 (s, 3H); MS (w/e): 407
(M+1).




2.60 (m 5H), 1.45 (sextet,
ME (mz) 433 (M H).
W@ 2(4040878700cet vl

2H), acid 0.90 (t, 3H).
"H NMR (400 MHz, DMSO d6)
-3- 12.75 (2H), 7.86 (d, 2H), 7PGRUS2005/041441

hydr oxy- 2-propyl - (d, 1H), % 37-7.33 (m 4H), 7.21
16 phenyl sul fanyl neth Ho ' &%H (d, 2H), 6.97 (d,1H),
4.30 (s, yl)-benzyl]-benzoic 2H), 4.00 (s, 2H),
2.62-2.60 (m acid 5H), 1.45 (sextet, 2H), 0.90 (t,
3H)—Ms—{m-2)—433 (M-H— WD 2006/ 057870
EX. pQT/ US2005/ 041441 -72 Cheni cal| name UGt ur
PHy s FCSTHGHA PADE NG| r\gﬁﬁ 386 Mz, |DVBO d6§){1 ot gfiag
No.
1H), 12.8 (s, 1H)| 7 80- 3-[3- (4 Acet\LI 3- 7.76 (m
2H), 7.69 (d, 1H),| 7. 49- hydroxy-z-rréHwNMRg)MSEQdc()rﬁlzsl G,
2H), 7.33-7.32 (m 1H), o 17 phenyl sul fan_y
SQH 7.28-7.27 (m| 2H), 7.17-7.14 (m 1H),12.78, 1H) 780(d J=
yl)) -pen Mf 2pzojic 1H), 6.93 (d, 1 =
hol o h BT %t,?leg . 2.60 (s, 3H), 2. 5%0 s,j% 75711\}?% 8.7Hz,
(nif hydré@fﬂ(m’bﬂiﬂ— 1H NVR ( DVSO- d6) 5121}3)17(3@,((1, D+i8,0 Hz, 2H),
7.18 d =_8. ) |-3- 7 J
20 @%&y&ul_]fﬂ}ylm?% i&l (d@?f 82%?%”?&) 7.18 (d,
5H) y1) 5 }_&genzé : Yen oy MBL 6 92%4) 1= 8.7
I yhzeﬂ% 5 o (d, J 8 8 Hz, ?) benzyl -ben?mc
OH 4id0 (s, PH). 3.98 (s, 2H),| Hz 1H), 430(s 2H), 3.94 (s,
2H), 2.57 (s, 3H), 2.07 (s, 3H);
MS (m/e): 407 (M+1).

"H NMR (400 MHz, DMSO-ds)
1-(2-Hydroxy-3- 12.85 (s, 1H), 7.94-7.93 (m, 1H),
methyl-4-{4-[3- 7.87-7.85 (m, 1H), 7.73 (d, 1H),

o N=N
o1 (1H-tetrazol-5-yl)- )ﬁ;l N NH | 7.55-7.45 (m, 2H), 7.39 (d, 2H),
benzyl]- HO S 7.26 (d, 2H), 6.95 (d, 1H), 4.33
benzylsulfanyl}- (s, 2H), 4.03 (s, 2H), 2.60 (s,
phenyl)-ethanone 3H), 2.09 (s, 3H). MS (m/z) 429
(M-H).

"H NMR (400 MHz, DMSO-ds)

12.80 (s, 1H), 7.94-7.93 (m, 1H),
1-(2-Hydroxy-3-

7.87-7.84 (m, 1H), 7.72 (d, 1H),
propyl-4-{4-[3- 0 N=N

W | 7.55-7.51 (m, 1H), 7.48-7.45 (m,
’ - (1H-tetrazol-5-y1)- A‘\/‘ 1H), 7.39-7.37 (m, 1H), 7.27
, 7.39-7.37 (m, , 1.27-
benzyl]- "o ® O O

7.25 (m, 1H), 6.96 (d, 1H), 4.32

benzylsulfanyl }-
: (s, 2H), 4.03 (s, 2H), 2.63-2.60
phenyl)-ethanone
: (m, 5H), 1.45 (sextet, 2H), 0.89
(t, 3H). MS (m/z) 457 (M-H).
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acid 2.58 (s, 3H), 2.06 (s, 3H; M5 (nfe): 407 (M1l).
1H NV\R (DMSO-d6) 8 12.85 (s, 1H), 12.81 (s, 1H)

wQ 2006077860 (m  3-[4-(4-Acetyl -3- 3H), 7.47 (n®pCWB$2005/041441
7.41-7.34 (m hydroxy-2-methyl- o | 3H), 7.19 (d, J =
8.2 Hz, 2H), 19 phenylsulfanylnmeth Ho g S1 | 0o 6.92
(d, J =8.7 H, 1H), 4.30 (s, yl)-benzyl]-benzoic off
2H), 3.97 (s, 2H), 2.57 (s, 3H), acid 2.07 (s, 3H);
MS (mle): 407 (Ml). mg 2006/051 70 PCT/ US2005/ 041441
~73- Ex. Chemical name SISRARHPR4Bhysical data No. 'H

Syhm&lé Bf\@f)'lsd@ -I16dckdetBl - ﬁ}ﬁnyl)éiéirah}_ﬁcﬁ %e&ﬁ}yg&%}/)(-?%

4- (4- Acet yl

belszomtnﬂze hydr oxy-2-nmethyl - o 1H), 7.34 (d, J = 8.0 He,
2H), 20 phenyl sulfanylnmeth Ho 4 s o off 7.24 (d, J =
8.2 Hz, 2H), 7.18 (d, vyl)-berkzyl]-benzoic | I J =8.0
Hz, 2H), 6.92 (d, J :87 a@' , 1H), 4.30 (s, 2H),

3.94 (s, 2H), 2.57 (s, M (nle):

407 (Mr1). 'H NMR (40 @ fé? 3?)(2 Hydr oxy- 3-
12.85 (s, 1H), 7.94- o1 ” et hyl - 4-{ 4 3-

R e TR AT S ——
yl&'y')-meﬂ'g,fg]nli&lﬁg%i:tr%lg r%/-llg }gs 618 |mxﬁg§ @1&1@0ro1¥1@han«§ ﬁ‘)%mg Gnd lt'B'Mutlon of
iodimpaedyl2) g &t é{%mmb) ig |4;chl<go@1gth(age (3;§)|-1)11) twg c(ml;ed Y083 901ut10n of
rifH¥dPbhosphine (1.78 g, 6.80 mmol) and imidazole (635 mg, 9.33 mmol) in
dichloromethane (20 ml). Allow to warm to room temperature, then stir for 1.5 hours.
Pour the mixture into a cold (0°C) solution of sodium thiosulfate (3.63 g, 23 mmol) in an
ice/water mixture (250 g) and stir for 30 minutes. Extract the aqueous layer with
dichloromethane (30 ml). Combine the organic extracts and wash with water, dry with
sodium sulfate, filter and concentrate. Purify the crude product via silica chromatography
eluting with 15:85 ethyl acetate:hexanes to give the title compound (2.19 g, 82%). MS
(m/z). Parent ion not observed.
Preparation 47

Synthesis of (S)-3-[[4-(4-Acetyl-3-hydroxy-2-propyl-phenylsulfanylmethyl)-phenyl]-
(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile.

Stir a mixture of 1-(2-Hydroxy-4-mercapto-3-propyl-phenyl)-ethanone (250 mg,
1.18 mmol), (S)-3-[(4-Iodomethyl-phenyl)-(tetrahydro-pyran-2-yloxy)-methyl]-
benzonitrile (515 mg, 1.18 mmol) and cesium carbonate (769 mg, 2.36 mmol) in 2-
butanone (10 ml) at room temperature under argon for 24 hours. Pour the mixture into
water (85 ml) and extract with ethyl acetate (3 x 25 ml). Combine the organic extracts and
wash with water, brine, then dry over sodium sulfate, filter and concentrate. Purify the
crude product via silica chromatography eluting with 1:4 ethyl acetate:hexanes to give the
title compound (325 mg, 53%). MS (m/z) 514 (M-H). v
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H NVR (400 MHz, DVsO-d6) 12.80 (s, 1H), 7.94-7.93 (m

Il H, 1-(2-Hydroxy-3 - 7.87-7.84 (m | H, 7.72 (d,
wdakos/058ropyl - 4-{4-[3- o N=N (1H-tetrazo| - 5- yI DET/NS20D8H041441

7.55-7.51 (m 1H), 74874 22 HOS | | 1H)

7.39-7.37 (m 1H), 7.27- ben yI] 7.25 (m 1H), 6.96

(d, 1H), 4.32 benzylsulfanyl} (s, 2H), 4.03 (s 2H) ,

2.63-2.60 phenyl)-ethanone (m 5H), 1.45 (sextet,

2H), 0.89 (t, 3H). I\/Bgniz 457 (M H). WD 2006/ 057870

PCT/ uszoos/ 041441 -74 PFrEHRUORER 46 Synthesis of
yﬁtﬁbméﬂof qne&d@y;h -.mﬁﬁw ziﬂrslsﬂwgnanfaﬁ&ﬁm@yly bRXMW1]-

%{ enzon| tril
hy eqzr@mthsdhbyn@nﬁnlmtu on of (S)

yl o%”a;d'ﬁ’% %{ﬁn?%)rel%ézagg$ en%{(')lbdsatéee yg’é‘m%dé %3 meﬁo a solution of (S)-

3-[f4- ghmé@rrsmyaﬂﬁy(zz ofl/)-plae glsalfmhmbﬂ@l) plfenyl[]-@l@trﬁl@ydro-pyran-}
(1,72 6. 80 I n di chl oronet han

yl%abn@alyab@nzelmrb 188, 0-34 mpralhin Ipﬁfbglﬂ;ll(ﬁ al] qt rvgrng

ngo %Pfglr"—g{n) an e %??l (% 1?0 %3 %gthra%a%% {{% e th@ residue in ethyl

acetaenizy al umd satideed sfuecoud @fdllfhl 51daﬂi¢lh]§te (39nfp lWasthe organic
m Xt ure |nt a cold (00 .so utlon of sodi um
la.‘/?hwaﬁ Lﬁaflg%fs pguegys §0d(11§°3 igasbonaes bepe, dry: aysrapdirmhuliate and
0
cor(cgég?tg%\ln?ltﬁ' t drEﬁlJ @roﬁ%%%% gﬂ%:\f;%n nﬁ;é{o%@ ms;% ng%ﬁl 18 ethyl
acatatghexanee i gine the tileccongendi 122 mat8ds). Ay (mi') B30 gedHMmM
sulfate, filter and concentrate, Purify the crude
product via silica chro 5\*’2%")’/ eluting with 15:85
11
SyRhEY P N%“zq’f’aw% f“ R e
bermy@g&ml) Srprapy1-p enyl ethanone.

N-N.

Add sodium azide (66 mg, 0.25 mmol) and zinc bromide (131 mg, 0.50 mmol) to
a solution of (S)-3-{[4-(4-Acetyl-3-hydroxy-2-propyl-phenylsulfanylmethyl)-phenyl]-
hydroxy-methyl}-benzonitrile (110 mg, 0.25 mmol) in N-methylpyrrolidinone (2.0 ml).
Heat the mixture at 140°C for 12 hours, then cool to room temperature and stir for 18
hours. Pour the mixture into water (25 ml) and stir the solid suspension for 20 minutes.
Filter and wash the filtered solid with water. Dissolve the solid in a 1N HCI (25 ml) and
ethyl acetate (20 ml) mixture. Extract the aqueous layer with ethyl acetate (25 ml),
combine the organic extracts, then wash with water, brine, dry over sodium sulfate and
concentrate. Purify the crude product via reverse phase HPLC using a gradient of 90:10 to
20:80 (water / 0.1%TFA):acetonitrile as eluent to give the title compound (37 mg, 31%).
MS (m/z) 473 (M-H). "H NMR (400 MHz, DMSO-ds) 12.83 (s, 1H), 8.13-8.11 (m, 1H),
7.89-7.86 (m, 1H), 7.72 (d, 1H), 7.59-7.51 (m, 2H), 7.41-7.37 (m, 4H), 6.96 (d, 1H), 5.60
(s, 1H), 4.30 (s, 2H), 2.65-2.60 (m, 5H), 1.45 (sextet, 2H), 0.90 (t, 3H).
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Synt hesi s of

(S)-3-[[4-(4-Acetyl -3-hydroxy-2-propyl - phenyl sul fanyl m
we@edvghisphenyl | - PCT/US2005/041441

(tetrahydro-pyran-2-yl oxy) - mf=6t hyl ] -benzonitrile. Stir

a mxture of A

1- (2- Hydr oxy-4- ner capt o- 3- propyl - phenyl ) - et hanone (250

ng, 20 1.18 mmol),

(S)-3-[(4-1odonet hyl - ph nyI )- tetﬁahydr 0- pyr an- 2-yl oxy

)-nmethyl]- benzonitril e 18 mmol ) and cesium

Syﬁ@éﬁgaﬁiﬂﬁya% m%ﬂ%@.ﬂm% hbfy1RethRkdRNONe (10 n)

roomterrperature under argon for 24 hours. Pour the
m xif Qragsojiton of Zemethyl-B3Hitrphesoi 26>, 1 Actmel) ithnigohsizene (16 mL)

o RESHRYER A e U480 BB o o 5

°Cf TTb ey reddich QRS hal &} drepﬂ;visfe ¥id ARlitdon hel@ sBIL@i@HQ)Y acetyl
vi.a silica _chromatography el uti ngbvvlth 1:4 eth

chigeide G2 MHexdaemol) én gittp ensae (i m Eemisecting it keaed@ 120°C.

B2 B A 0 RO e gy o

HOl&e dixture. The resulting mixture is stirred for 30 min and extracted with EtOAc
4- %4 Acet yl - 3- hydr oxy- 2- pr.opyl - phenyl sul f anyl net hyl ) -
(3’léhg 99]%Wa¥%§9reﬁ@mmed}and@ewﬁmefii Water iagged to azeotrope off

theGuﬁ&&éﬂ%f}Fes uﬂ'ﬂqué %%egigﬁ@ ﬁ%ﬂeﬁ%? ffaZl? c&gmn%hflolmﬁggtjaﬁhy using

20%O]1t€)4§c(()ktbxmlx£? QbtaBicti ydthe xifie 2ommpomyd asphédiyh sil(T.28Y. Thd file

oSN LR N e g s a g pep LA

(mABtaneL-11.5 m) at roomtenperature. Stir the mxture
for 1r(5 h%urs concentrate, and dissolve the residue
in ethyl acetate (25 nPyemmaitlmaﬁﬂlrat ed aqueous sodi um

syl S ER Sptitb gk e BB BB ohe. dry over

sodiTy @ssLtibatof 1a(udlya%x«ycmﬁ@ﬂiymtrﬁtmJ%Héﬁﬁ)teﬂﬁ?or&r(vﬁ@mg, 3.7
product via silica chrormtograp% eluti'ng wt
t

mnalh EtOft €40ank) ar@ﬁan@guwlsgadd@d omder el Mp?mid v@@m 2
mL?%}nd%%ﬂ Iﬁyﬁlg?uih ?ﬁg 1{‘eh ct (ﬁ mlxttu:g 1%?_?%%%95%@1' fggi]% }“ﬁ%uon is

ﬁltaem }zﬂrbugleédmd: &nd ﬂhe mimts pblﬁra@ ylo)vb’s int® bR atedi@BYsINaHCO:;.
HO S H 15 Add sodi um azi de

AR R DD Sioraeh fhepiR e i Bt B0 1B anganic layers
af@?%ﬂ%ft@h P U St NS Or ap o LT
purdidaybiy) 25p%elEtjDAe/hexane Obtamed is the title compound as a white solid (455
mg). LC-MS (m/e): 166 (M+1).

Preparation 51
Synthesis of 1-(4-Amino-2-hydroxy-3-propyl-phenyl)-ethanone.

To N1-(4-acetyl-3-hydroxy-2-propylphenyl)acetamide (1.0 g, 4.3 mmo]l) in
absolute ethanol (15 mL) is added 6N HCI (15 mL). The reaction mixture is refluxed for
3h. The reaction mixture is cooled to RT and quenched into saturated aqueous NaHCOj.
The mixture is extracted with EtOAc (3x). The organic layers are combined, washed with
brine, dried over Na;SO4 and concentrated. Obtained is the title compound (827 mg,
99%). LC-MS (m/e): 194 (M+1).
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Ublll_Ul €—acH u Ilblll)’l Co 1 | DA
5540 1Ltk

1 -1 _l

PR dr ox - 0|phenyla

NohT e) &&%%W%ﬁl et hyl | I?)Jenzy O

net th ester 57 3-{4-[(4-Acetyl hydr oxy- 2- net hyl -
(M) .

SehelmH gri(@edcetHio-H UIC- M5 (ne): 4
hydroxy-2-propyl-
phenylamino)- i LC-MS (m/e): 499 (M+1).

methyl]-phenyl}- HO ”
CN
RS

}
3-
14

(tetrahydro-pyran-2-
yloxy)-methyl]-

benzonitrile

60 | 4-[{4-[(4-Acetyl3-
hydroxy-2-methyl-

phenylamino)- f LC-MS (m/e): 469 (M-1).
methyl]-phenyl}- iﬁ@\”‘:“
(tetrahydro-pyran-2- o

1S

yloxy)-methyl]-

benzonitrile

Preparation 61
Synthesis of 3-({4-[(4-acetyl-3-hydroxy-2-methyl-phenylamino)-methyl]-phenyl} -
hydroxy-methyl)-benzonitrile.

To 3-[{4-[(4-acetyl-3-hydroxy-2-methyl-phenylamino)-methyl]-phenyl} -
(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile (538 mg, 1.1 mmol) in MeOH (5 mL) is
added conc. HCI (0.33 mL). The reaction mixture is stirred at RT for 6h. The reaction
mixture is concentrated and the residue partitioned between saturated aqueous NaHCO3
and EtOAc. The organic layer is separated and the aqueous extracted with EtOAc (2x).
The organic layers are combined, washed with brine, dried over Na,SOy, and
concentrated. The residue is purified by flash column chromatography using 40%
EtOAc/hexane as eluent. Obtained is the title compound as yellow foam (305 mg, 72%).
LC-MS (m/e): 385 (M-1).
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25

met hyl ] - benzyl }- CN benzonitrile 58

3-{4-[(4-Acetyl -3- hydroxy-2-propyl - phenyl am no) -
wa.cMBsgmd e) : 432 (Mrl). nethyl]-benzyl}- HO HOBOE®I®D041441

acid nethyl O ester WO 20064057870 PCT/ US2005/ 041441

-79- Prep. Chem cal name Structure Physical data No.

59 3-[{4-[(4-Acetyl-3- hydroxy-2-propyl- phenyl am no) -

LCMs (me): 499 (M1). rrethyl] phenyl}- Ho HI | ~ ~

CN (tetrahydro-pyran-2- | X Sxy) methyl]- o

benzonitrile 60 4-[{4- [(EXABQ? 3- hydr oxy- 2- net hyl -

) "

YOS s b o8 Ml ot
hydroxym@f;t]y})l) h@tzmd geid. 1" J benzom trile Preparation 61

Synt hesi s of

3-({4-[(4-acetyl -3 hyr oxy- 2-met hyl - phenyl ani no) - met hy

I ]-phenyl }- hydroXxy- hyI )-benzonitrile. 5 To

3-[{4-[(4-acetyl -8o “ij phenyl ani no) - net hy

l']-phenyl}- _
(tetrahydro- pyran-2-yl oxy) - net ]- b&RZEnitrile (538
ng, 1.1 nunol) in MeOH (5 nL) is
To 3-({4-[(4-Acetyl-3-hydroxy-2-methyl-phenylamino)-methyl]-phenyl } -
hydroxy-methyl)-benzonitrile (160 mg, 0.41 mmol) in EtOH/H,0 (6:1,2.1 mL) in a
microwave tube is added powdered KOH (140 mg, 2.0 mmol). The tube is sealed, placed

in a microwave reactor, and heated at 150 °C for 30 min. The reaction mixture is
acidified to pH = 7 and concentrated. The residue is purified by reverse phase HPLC
using 90:10 to 20:80 (H20/0.1% TFA)/CH3CN. Obtained is the title compound as a
brownish solid (86 mg, 52%). LC-MS (m/e): 404 (M-1); 'H NMR (DMSO-d¢) 6 13.16
(1H, s), 12.85 (1H, bs), 7.90 (1H, m), 7.73 (1H, m), 7.56 (1H, m), 7.32 — 7.45 (2H, m),
7.27 (2H, d), 7.20 (ZH, d), 6.76 (1H, 1), 6.00 (1H, d), 5.69 (1H, s), 4.38 (2H, d), 2.35 (3H,
s), 1.93 (3H, s).

Preparation 62
Synthesis of 3-[(4-{[(4-acetyl-3-hydroxy-2-methyl-phenyl)-methyl-amino]-methyl}-
phenyl)-hydroxy-methyl]-benzonitrile.

To 3-({4-[(4-acetyl-3-hydroxy-2-methyl-phenylamino)-methyl]-phenyl } -hydroxy-
methyl)-benzonitrile (138 mg, 0.36 mmol) in acetonitrile (14 mL) are added 37% aqueous
solution of formaldehyde (140 pL) and NaCNBH; (69 mg, 1.1 mmol). The pH of the
mixture is adjusted to approximately 2 by dropwise addition of 1 N HC] over a 15 min
period. The reaction was complete after 1.5h, during which time the pH of the reaction
mixture is monitored every 15 min using pH paper and kept at around 2 by addition of 1N
HCIL. The reaction mixture is quenched into H,O and basified with saturated aqueous
NaHCOs. The mixture is extracted with EtOAc (3x), washed with brine, dried over
Na;SOy, and concentrated. Obtained is the title compound as a yellow oil (135 mg, 94%).
LC-MS (m/e): 399 (M-1).

The following compound is prepared essentially by the method of preparation 62.
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in acetonitrile (14 nm.) are added 37% aqueous
3H2,o2@ (3H.isdn of formal dehyde (140 L) and NaCNBH3 (69

ol Sye Rareos bl e e bR R g

2515 mn

11::;: Chemical name Structure Physical data
26 | 4-({4-[(4-Acetyl3- LC-MS (w/e): 404 (M-1); 'H
hydroxy-2-methyl- i . | NMR (DMSO-de) 5 13.16
phenylamino)- H)Oj;lﬁ‘}' (1H, s), 12.75 (1H, bs), 7.81
methyl]-phenyl}- : OH (2H, d), 7.43 (3H, m), 7.15 -
hydroxy-methyl)- 7.30 (4H, m), 6.77 (1H, m),
benzoic acid 5.99 (1H, d), 5.68 (1H, s),
4.37 (2H, d), 2.35 (3H, s),
1.93 (3H, s).
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ber ?%‘F%y n| tri I S Exanpl e 25 Synt rgté?g % %}rgl&b {S)
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t hyl }- pheny] ) - hydr pxy- net hyl ] - benzoijc
tit|lL Ns ptepared essenti al | y(lggmgesg‘h be& (2H, m),
for 4-acety| - 3- 727 (2H, d 718 2H.d
hydro b%n%l%a&‘rrgth yl - phenyl ani no) - met hy! ] he%ly ) (Hy »
met|hyl ) benzoic aci ¢ enploying 3- (4 £37( H,t 597(1 d),
[ (4-acetyl - 3- hydr oxy- 2- et hyl - phenyl )}
thyll }- phenyl) - hydr dxy- net hyl ] - benzonj ?5? Pbéﬁ Sﬁ’@-‘%z}ﬂ%’
(mle): 420 (Mrl). 1H NVR (DMBO-d6) 8| 4.28 87H,(ikf2.34)(3H, s),
7.91 (1H, n), 7.73 (1H, in), 7.63 (1H d), 7.57 (
m, 7 37 (1H dd), 10 7.29 (2H d), 7 hélﬁﬂimh)o"]ogﬁsﬂ
(1F 71 (AH—o 417 \Ln b), 2 S
282 503 (%{[(4met>>1§ 08 (3H s). The foll o%me%lsgorrﬁ By HOMHL;
are B entilakly by the net hofd'igsagRi DMSG)-W)S 12.87
Exanlg{dg&%g%@ﬁ NQ. m cal nane Structuré Physi ?:al
dat japhenyDénethylt 4- [ ( 4-HECHt y AE)s), 12630 Q{kh ) 773
H amino]-methyl}- ° (2H, m), 7.63 (1H, d), 7.44
benzyl)-benzoic acid (1H, m), 7.37 (1H, dd), 7.16
(4H, ), 6.54 (1H, d), 4.17
(2H, s), 3.95 (2H, 5), 2.63
(3H, s), 2.51 (3H, s), 2.08
(3H, s).
29 1-(2-Hydroxy-3- LC-MS (m/e): 414 (M+1);

11 NMR (DMSO-dg) & 13.16
(1H, s), 7.87 (1H, s), 7.79
(1H, m), 7.47 (1H, dd), 7.41
(2H, m), 7.19 (4H, m), 6.76
(15, 1), 6.01 (1H, d), 4.39
(2H, d), 3.96 (2H, 5), 2.35
(3H, s), 1.94 (3H, s)
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hydr oxy-2-nmethyl- 0 NWR (DMSO-d6) 8 13. 16

phenylamno)- HOIH 1 | H (1H, s), 12.75 (1H, bs),
wQq2@&/05782d hyl ] - phenyl }- OH (2H, d), 7.43 (3H, PgT/US2005041441

- hydroxy-nethyl)- 7.30 (4H, , 6.77 (1 H m,

benzoic acid 5.99 (1H, d), 5%8 (1H, s), 4.37 (2H d),

2.35 (3H, s), 1.93 (3H, s). WD 2006/057870

PCT/ US2005/ 041441 -82- Ex. Chenical nanme Structure

Physi cal data No. 27 3-({4- [(14 Acetyl 3- LGMs (me):

432 (M1); H hydroxy-2- [ I OH NWMR

Sy PR g 4R ?M‘gﬁ”ﬂy% I'P%*M#“ HRl -
bemrz)o,ic 2i&5 hydroxy- mat hyl)- (1H, , 7.34 - 7.43 (2H

i ) Tgbg%f r %cgt% -hyg%cé;g(% ?}qﬂ%é-)phewjlgg&@gp?e)d&ﬂfb yﬁ}lbenzmc
acﬁgﬁbthﬂ)estel? B 1h |TL 8§1)ilmol\ém?13}ﬂ€ @lhla mﬂ) 1s(agd8(5pa 6AFrioh bf LT H,0

(1 mgoi%rHEHMt 40 (lmh&uvﬁhe mﬁpmayxtarells S@t‘red at RT overnight. The

reagﬁen ; erﬁs ﬁ%ljhﬁﬁgl?% pFI} 7 atlc; géng%ﬂrat%d 6%1%&( 8)151 puﬁf}ﬁl by

reveeseZhhde HBD@ @s@lg@orm t()llld sormzoﬂ) % l(Ek}/chN Obtined is the title
(4H, s) 54 (1IH, 3.95

comppgad e(saaﬂarows zolait(lé@mg,ﬁﬁ%)z L&M§ @pie): SPO @31) “H NvR
OMSGAYI LR, SN (8 8 7410743 2, m), 7.36 (11, dd),
7.19 (2H, d), 7.14 (2H, d), 6.75 (1H, 1), 6.05 (1H, d), 4.38 (2H, d), 3.92 (2H, s), 2.35 (3H,
s), 1.94 (3H, s).

The following compounds are prepared essentially by the method described in Example
30.

Ex.

N Chemical name Structure Physical data
0.

31 | 4-{3-[(4-Acetyl-3- LC-MS (m/e): 390 (M+1);

H NMR (DMSO-ds) & 13.17
phenylamino)- :big\ﬁm (1H, s), 12.75 (1H, s), 7.79
methyl]-benzyl}- 0 (2H, d), 7.41 (1H, d), 7.25
benzoic acid (2H, d), 7.17 2 H, m), 7.07
2H, m), 6.74 (1H, t), 5.99
(1H, d), 4.39 (2H, d), 3.93
(2H, ), 2.36 (3H, 5), 1.93
(3H, s).

(e}
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OIS A 236
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6. 7
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il

415116131{' n@b (2H d
5.99
methyi]-benzy }-

benzoic acid

111 NVR ( DMBO- d6)

$ OH (1H s), 12|
), 7.41 (aH,

geUsi

TBL@3VIS Tm/e): 390 (M+1);
Z{f;\ﬁ\%ﬁ'&gﬂso-&)? 13.17

7197, 524375, 5), 7.80
(2H, d), 7.42 (1H, d), 7.28
(2H, d), 7.19 (2H, d), 7.14
(2H, d), 6.75 (14, 1), 6.01
(1H, d), 4.38 (2H, d), 3.92
(2H, s), 2.35 (3H, 5), 1.94
(3H, s).
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(1H, d), 4.39 (2H, d), 3.93 (2H, s), 2.36 (311, s),

1.93 (3H, s). WD 2006/057870 PCT/ US2005/ 041441 - 84-
wE2006M8787€Cheni cal nanme Structure Physical dataPCT/USD05/041441

3-{3-[(4-Acetyl-3- LCGCM (mMg): 390 (M1);

hydr oxy- 2- net hyl - "H NMR { O d6) 8 13.16

phenylam no)- HO Il H I | H (1H, s), 12.85 (1H, bs),

7.72 methyl]- benzyl} (2 m, 7.40 (2H, m, 7.35

Fa A /-

dd) 7 15 (1H s)
VCTITZUT © acT U \NILEL] \ T~ L9+ h 7

E ) ,9, 1H;
i 2 Gy, G ook, 3 S Hslfdn

4-[(4- Acet yl - LCMS (me): 390 (M#l):

)

4-{l4-[(
3|4ydr33*41—[(Z—Amtyﬂy3— 1H NVR (DVBSO d6) BLCMSE(m/e): 418 (M+1);
ph

(]—| . 1H ,
B PTomb sy I gort 7% (HERR (DWShde) 8 13.15
benzﬂieﬁyl@ﬁl&rﬂ)i(ZH d };;Szgm é%%%h'gzxg?(qgﬁ)??n

s). WD 2006/ DEEBTH), 7.32 — 7.47 (3H, m),

2. 35n¢@HJ-bsmzyl}1 94 20 2
PCT/,US2005/.041441 85 Ex. No. em ane
st r| REPAPE 2 ysical data . 34 3-{4-] (47-A§24I§,11 m3y.6-§6K1 D)

E)mlg? :15418 (Mt1);  hydroxy-2-propyl - §.b|8|z"l\ﬁ§ c()%@(ﬂ@d),

3.91 (2H, s), 2.48 (2H, m),
2.33 (3H, s), 1.41 (2H, m),
0.90 (3H, t).

Example 35
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-hydroxy-
methyl}-benzoic acid.

A mixture of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-
hydroxy-methyl}-benzonitrile (320 mg, 0.772 mmol), potassium hydroxide (1.0 g, 17.85
mmol), water (2 mL), and ethanol (10 mL) is stirred at reflux overnight. The reaction is
cooled, the pH is adjusted to 2 with aqueous 5N hydrochloric acid and diluted with water
(50 mL). The product is extracted with ethyl acetate (2 X 50 mL). The combined
extracts are washed with water (50 mL), dried over magnesium sulfate, filtered and
concentrated to give the title compound (250 mg, 75 %) as a white powder. 'H NMR
(DMSO-ds) 6 12.85 (bs, 2H), 7.98 (s, 1H), 7.80 (d, 2H), 7.64 (d, 1H), 7.38-7.47 (m, 5SH),
6.72 (d, 1H), 6.05 (d, 1H), 5.81 (d, 1H), 5.23 (s, 2H), 2.56-2.61 (m, 5H), 1.45-1.53 (m,
2H), 0.87 (t, 3H). LCMS 433 M-1.

The following compounds are prepared essentially by the method described in Example
35.
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Chem cal nane

4(b§AHﬂe &3.4B (21H), 7.94-

oS58 (hoyy Py s
47.641(d, 1H), 7.42-7.47 (m,
, BH), 6.89 %d,
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38

3-{Hydroxy-[4-(3-
hydroxy-2-methyl-4-
propionyl-
phenoxymethyl)-
phenyl]-methyl}-

benzoic acid

o

CH

"H NMR (DMSO-ds) d 12.99
(s, 1H), 12.91 (s, 1H), 7.96
(s, 1H), 7.83 (d, 2H), 7.63 (d,
1H), 7.40-7.51 (m, 5H), 6.72
(d, 1H), 5.47 (s, 1H), 5.22 (s,
2H), 3.30 (s, 3H), 3.01-3.09
(m, 2H), 2.04 (s, 3H), 1.10 (¢,
3H). LCMS 419 M-1.




0 OH 1H), 5.82 (s, 1H 3
LCVMB 425 M1. 37 3-{]

Wl 2808/02B870 hydr oxy- 4-pro
H), 7.94- phenoxynethy
OH O phenyl ] - hydr oxy-
(m nethyl}-benzoic aci
(s, OOH1H, 5.81 (s,

2H) - 1.08 (t, 3H . LCMS 439 M1 _ 38

3 , 2H), 2.62 (s, 3H).

-Chl oro-3- 'H NVR ( DMBO- d6)

|- (bs, 114), 13. 1BCT/BS2005/041441
.98 (m 3H), 7.80 (d, 1H),

¥ 7.64 (d, 1H), 7.42-7.47

Cl 4H), 6.88 (d, 1H), 6.08

H, 5.31 (s, 2H), 3.06-3.11

, 5. (s
4-(2 l o
pi onyl - (
1)- 7
\ oe
cid

I

Ex. 3L { Hy ox¥[4 3- H NWR DI\/SOd6) d 12.99

N

oplonyl HO(s,|1H), 7.83 (d, 2H)} 7.63 (d,

(
3t

No-hydro -44 (s, Pi}‘wﬁ?z 91 (s, 1H) Phym%ldata
pr
p

39 1@:{@4@;«4@&1@@5&3- OH|1H), 7.40-7.51 (n} 'tBNMREDKEO-ds)d 13.06

net hyl d, 1H), 5.47 (s, | 5.22 (s, O
Hh HéiﬁdeS%Pl}aylzm, 3. I';)o (s, 3H§, 3.@5%3‘),6@‘92((%11@1’47;78-

2 1.10|(t, 3H). LCOVS 419

BBV BT Usboos 0araar -s7- BN APk 752 @

aphensl]%&“ﬁw}e Physi cal data 0. 39 [3tHI],4:3%7.46 éhy3Hg-
0. d6) . d|13.06 hydFoxyk 2-j

Jﬁ\@}( g%‘N“SZ(’ Ca‘)ﬁl 7 78moneti§$’) O%Jngg&fw 72 (d,

, 7.51-7.52 (m ﬁ@f]-hydroxy- pﬁ)‘ 60141415 (m, 1H),
39746(m 3H), hyl }-benzoic acid -

29-7.32 (m 211)) 6.72 (d, 584585(m 1H), 5.21 (s,
2H), 3.52-3.59 (m, 1H), 2.58

(s, 3H), 1.24 (d, 6H). LCMS

‘3[\) Q'O

\I\IOOI—\

433 M-1.

40 | 3-{[3-(4-Acetyl-3- ] OH "H NMR (DMSO0-dy) & 12.9
hydroxy-2methyl- | AL & 8| 6 1), 12,85 (s, 180, 7.99
phenoxymethyl)- ° (s, TH), 7.78-7.81 (m, 2H),
phenyl]-hydroxy- 7.62-7.64 (m, 1H), 7.31-7.48
methyl}-benzoic acid (m, SH), 6.73 (d, 1H), 6.08

(d, 1H), 5.81 (d, 1H), 5.24 (s,
2H), 2.59 (s, 3H), 2.01 (s,
3H). LCMS 405 M-1.

41 | 3-{Hydroxy-[3-(3- . OH "H NMR (DMSO-dg) 8 12.93
hydroxy-2-methyl-4- K(@ b8 | (s, 1H), 1291 (s, 1H), 7.99
propionyl- ° (s, 1HD), 7.72-7.84 (m, 2H0),
phenoxymethyl)- 7.63 (d, 1H), 7.30-7.48 (m,
phenyl}-methyl}- 5H), 6.72 (4, 1H), 6.08 (d,
benzoic acid 1H), 5.82 (d, 1H), 5.23 (s,

1H), 3.05 (g, 2H), 2.02 (s,
3H), 1.11 (¢, 3H). LCMS
419 M-1.




| H, 6.14-6.15 (m 1H), O OCH 5.84-5.85 (m 111),

5.21 (s, 211), 3.52-3.59 (m 1H), 2.58 (s, 311),
wa2@4/087870 611) . LCVMS 433 M 1. 40 3-{[ 3- (4- Acergi/US2005/041441

off "H NWR (DMSO-d6) 8 12.9 ydroxy-2-nmethyl- OH o

(s, 111), 12.85 (s, 111), 7. O OH phenoxynet hyl ) -

(s, I H, 7.78-7.81 (m 211), phenyl]-hydroxy-

762764(m 1H) 7.31-7.48 rrethyl} benzoic acid (m

A 72 (A D 608 /A -} Q1 (4 | ux 5 24

5o To (5 "-/a - ot
UL T AC IR N ERC N T
L, H hydroxy-2-nmethy|-4- OH 0 (s. | H)J 12.91 (s, |IH),

42 7| 8A[3-Ch-Oeetyt-3pi on,/l (s, | H, 7.72-"HSMR@®MSOY,) 5 12.93
ol RPN gty sy 8 72 (h 115y | 6 0B 1885 (6dHROTEY
SHppebsheapo2, (9, 111, 520 (2 i 9l ot ence
2 Egmlzl?lmloowew USP005/ 04 jlol_%){;l a126- 48 (1af SH)R6.72
?5%\{7%@%3}65)91%%%2&0% o - 2 <plr opyl s%H&H)d,\%h@zl% 5.81
(5, 7.99 (d, 1H), 5.23 (s, 2H), 2.53-

2.58 (m, 5H), 1.43-1.50 (m,
2H), 0.85 (t, 3H). LCMS
433 M-1.

43 | 3-{[3-(4-Acetyl-2- "H NMR (DMSO-d) § 13.15
chloro-3-hydroxy- (s, 1H), 12.92 (bs, 1H), 7.98
phenoxymethyl)- (s, 1H), 7.93 (d, 1H), 7.80 (d,
phenyl)-hydroxy- o OH- 1H), 7.62 (d, 1H), 7.35-7.51
methyl}-benzoic acid | 7 ¢ % | (m, SH), 6.89 (d, 1H), 6.10

(d, 1H), 5.81 (d, 1H), 5.34 (s,
2H), 2.63 (s, 3H). LCMS
425 M-1.

44 | 3-{[4-(4-Acetyl-3- ~ .O i o "H NMR (DMSO-d;) &
hydroxy-2-iodo- Y@[‘I’ 7.97-7.90 (m, 2H), 7.77-7.71
phenoxymethyl)- o oH (m, 1H), 7.57-7.50 (m, 1H),
phenyl]-hydroxy- 7.46-7.32 (m, 5H), 6.72 (d, J
methyl}-benzoic acid = 8.8 Hz, 1H), 5.75 (s, 1H),

5.27 (s, 2H), 2.58 (s, 3H);
MS (m/e): 517 (M-1).

Preparation 64
Synthesis of 2-fluoro-5-formyl-benzonitrile.
Add freshly ground magnesium (1.72 g, 70.7 mmol) to a solution of 5-chloro-2-
5  fluoro-benzonitrile (10.0 g, 64.3 mmol) and N, N-dimethylformamide (5.64 g, 77.1 mmol)
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phenoxynet hyl)- (s, 1H), 7.79 (d, 2H), 7.62 (d,
phenyl ] - hydroxy- 1H), 7.29-7.48 (m 5H), 6.72 nethyl}
WO b@np®isco acid OH OH (d, | H), 6.07 (d, | HPCBUSDI5/041441

H (d, 1H), 5.23 (s, 2H), 28953 2.58 (m 5H),
1.43-1.50 (m 2H), 0.85 (t LCMS 433 M1. 43
3-{[3-(4-Acetyl -2- 1H NWR (DI\/SO d6) 6 13.15

chl or o- 3- hydroxy (s, 1H) 12. 92 (bs, IH, 7.98

int Dhenox%ﬂ %%{Q SAd@ iggiiné (0. %j?& %_31 n@og)zil(egtoth g%utlon at reflux

3
for %h g g%élltix%eagﬁﬁﬁ%ht}l (ll\f)ﬁﬁﬁ%}ﬁoﬁ&édild %&%‘t@ﬁ; !,He gﬁg&ﬁé‘%ﬂth ethyl
acet2e)3x R .16:F ths g:orﬁlbi‘,ned b@ﬁc lms with sodinm sulfate and concentrafe to

affor e G CoMPGRIAL (530 G117 BpLeapo0s g RYR (C3ftls, 400 MHz) & 7.15
(m, ﬁ}77§9§& 1??)}“?%8§mﬁ5‘y1'04g (m I'H, 7.57-7.50 (m
r oX 7.32 (m 5H), 6.72 (d, J
met hyl } -benzoic acid Prép@ration66H), 5.75 (s, | H),

Syn%}e 3& gf{l[% E?eéﬁb'@iﬂ %@Q}yﬁ }_%?nyloxynge%ﬁ -phe%%'f] I{}Mi‘&y-methyl} -2-

fluots gg&%;lﬁn@ fornmyl -benzonitrile. Add freshly ground
magnesi um (1.72 g, 70.7 mml% to a solution_of

5- chddfresty Sroithdioragnéséum ¢O88Y g 36. xong)) tp 2 @Autg)qﬁfdfl-)bromo-

ben5oe 87 S URoBaF ok 3 - 2em it e draln 02

Add dte\0.409G, i (Sdlnlﬁﬁd@ CH@al ﬁlegiolL&lOZIJat pathix) for GIhatAddhbﬂuoro 5-

solution at refl h.th
o bpwie 6.2 o Al @sﬁo ARG e XFORED far i B while

Wa%q]%lda& 6(8‘? 4 atto fcioql%(%emﬁda}f onc &ﬁgiptﬂg(?gacﬁ()ﬁ MCarhBYEiufh chloride

ntrate to
(sat) and extract the mlxture with ethyl acetate (3x). Dry the combined organic layers

with sodium sulfate and concentrate. Purify the residue with flash chromatography,
eluting with hexanes, ramping to 50% ethyl acetate/hexanes to elute the title compound
(8.60 g, 23.1 mmol, 70%): 'H NMR (400 MHz, CDCl3) 8 0.10 (s, 6H), 0.94 (s, 9H), 4.73
(s, 2H), 5.81 (m, 1H), 7.15 (t, /= 8.6 Hz, 1H), 7.27 (d, J=10.9 Hz, 2H), 7.33 (d,J=8.2
Hz, 2H), 7.57 (m, 1H), 7.65 (m, 1H).

Preparation 66
Synthesis of 5-[[4-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-(tetrahydro-pyran-2-
yloxy)-methyl]-2-fluoro-benzonitrile.

Add 3,4-dihydro-2H-pyran (0.340 g, 4.04 mmol) to a solution of 5-{[4-(tert-butyl-
dimethyl-silanyloxymethj;l)-phenyl]—hydroxy-methyl} -2-fluoro-benzonitrile (1.00 g, 2.69
mmol) and pyridiniuM-toluenesulfonate (0.068 g, 0.269 mmol) in dichloromethane
(0.2M). Stir the reaction for 3h at room temperature. Evaporate solvent and filter
through a short pad of silica gel. The title compound (1.20 g, 2.63 mmol, 98%) is taken
directly onto the next step (Preparation 58). MS (m/z): 456 (M+1).
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afford the title conpound (9.20 g, 61.7 mmol, 96%: 1H
NVR (CDC13, 400 MHz) 6 7.15 5 (m 1H), 7.59 (m 1H)
wQq2®6/087870 1H), 10.4 (s, 1H). Preparation 65 RCH/O8M0T041441

of 5-{
[4-(tent- butyl di met hyl - si | a9rle oxynet hyl) - phenyl ] - hydr
oxy-net hyl }-2- fluoro-benzonitrile. Add freshly ground

magnesi um (O. 887 g, 36.5 mmol) to a solution of
(4-bronmo- 10 benzyl oxy)-tent-butyl-di methyl -sil ane
(10.0 g, 33.2 nmol) in tetrahydrofuran (0.2 M Add

i odine (0.400 g, 1.50 nmmmol ). Heat the solution at
refl ux for 6 h. Add 2-fluoro-5- fornyl-benzonitrile
(4.95 g, 33.2 mol) at Pneparatien 67ir the reaction for

S o S ISR 0 B SRR LR e

bermomtﬁlet the mixture with ethyl acetate (3x). Dry the
n‘géa gafm c layers 15 with sodium sul fate and
onééfiEabatylpnpopiin ﬂeorrd@sﬁlmlwmhsfdr@@ran 5.27 mL, 5.27 mmol)

b %?“’é“'}?*’&%‘?%?@?‘ﬁh L Bt b R ERer R RO sher 160

meftgyl 6D flgororBenkonitmile,(1.20%) 2.64 thihdRaf Q6 tMEBoluEX IR miBht. Dilute
witg ;gﬁc%]ér%ifg‘ﬁ)(_a'%l’e algd. nggs}é\%pﬁ %v}_%qq)aﬁd %}?ige;z( I(Sjay %gbg}gegﬁcgl%yérrgnd
con%éﬁtratg ﬂ%%o(tﬁlon‘]tc afforl thE'Etle ggﬁlg d5(p gof g, X mx%op @9‘/%1xture

Pr epar ation 66 Synt
of ﬁa@{:r&ombsbrt HONMR (4i0rdiiayCDE1) arlyﬁfany re)hy 6B (pheny, 1.74 (m,

2H, AR D 7 5 FTh & @ortEBif 67 (5 2FDABES 5, 1HD, 7.10 (m, TH),
723(141 dHyy;dzsp@g&}p)ym(ﬁlolﬁ 0g, 4.04 mol) to a

sol ution of [ 4-(tent-Dbutyl -
di met hyl - si | anyI oxynmet hPrepaphtdory6§ - hydr oxy- net hyl } - 2-f

YRR A e B op BRsmogy B s g TG clrhyceo-

pyréh-Ohy18% P bR ?1]52 {1Q0ré Menzotitrile. t N reaction for 3h at
room tenperature. Evaporate solvent and filter

t hr Eml@lpyalgﬁ@rmetb@ba esgitied cssegtitlly mHyeparatien bﬁbmmgmdluoro 5-

(el nty SReP Lol R T i o 25
mnmpﬂi&ﬁvssa&nﬁﬁﬁa USZRREOMI40bL, 098 hheRaked)i MS @Z/z) 516 (M-

Synt hesi s of
1. 22f1 uor o- 5- [ (4- hydroxynet hyl - phenyl) - (t et rahydro- pyran

-2-yloxy)-methyl - 5 bepﬁ £l Add
tetrabutyl anmoni uin fl uor?’gHt n tetrahydrofuran,

Syrﬁhe’&?s ofl, (45{@-Y[4Hﬁln’dr¢ 3-@@l-tetrazol- 5-y1)—phenyl] (tetrahydro-pyran—Z -yloxy)-
- di Jret hyl - si | anyl oxynet hyl ) - phenyl ] - (

rb,f HP%Y}gg ﬁrozyyz] Blg@yy]_ phenyl)-ethanone.
met Eﬁﬁ%’]oyﬁlé ! %&h&@%&%eﬁréséeﬁgélﬁy %OE&mﬁe 94 IHER P4 ! qcetyl 3-

hé sol ution overni
hydroxy- -propyl-phenoxymethyl)-phenyl] (tetrahydro-pyran—Z -yloxy)-methyl]-2-fluoro-

benzonitrile (0.400 g, 0.773 mmol), the title compound was obtained (0.120 g, 0.214
mmol, 28%): MS (m/z): 559 (M-1).
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wi t h di chl oronet hane and wash wth water and brine.
Dry the organic |layer and 10 concentrate the sol ution
wao o00a0sm8rad the title conpound (0.890 g, 2.60 nP@I/USHB9041441
m xture of diastereoners): g,H NVR (400 Mz, CDC13) 8
1.55 (m 2H), 1.68 (m 2H), 174 (m 2H), 3.46 (m
1H, 3.77 (m | H, 4.60 (m | H, 4.67 (s, 2H), 5.78
(s, 1H), 7.10 (m 1H), 7. 27 (n1 4H), 7.55 (m 1H),
7.64 (m 1H). Preparatio ynt hesi s of
5-[[4-(4-acetyl - 3- hydrox@z | - phenoxynet hyl ) - phen
Syitthksi§ b£1- [@-W@g@ﬂuoro -3-(2H-tetrazol- 5-yl)—phenyl]-hydroxy—methyl}-
pyran- 2- yl oxy) - net h IQ@-H uor o- benzonitrile
bena) ity detre-hrerapshiphenylestbationed essential Iy in
Preparation 14 using 2-fluoro-5
[ (4- hydr oxymnet hyl - phenyl ) -(tetra ran-2-yl oxy)-m

et hyl]-benzonitriye 00 g, 2.9 %{ the title
conpound i s obt ai fie ~Q0Q 773 Yol , 26%: MBS
(mz): 516 (M 20 . I 69 Synt hesi s of

1-(4-{4-[[4-f|uoro-3-(2|—|—tetrazo| 5-yl)-phenyl]-(tetra

P BB B A0 e A REoE e o1 Y 4
ﬂuQﬁ)ST-SL’MraQ&S?-PI) s}ﬂieh%l]i(ﬁtr%ﬁﬂmp?ralﬁ -M$1039)-methyl]-benzyloxy}-2-
(4-acety

hy(iWZSIY-é wowlwb@ml])- hiaeorexPrs0gy 0)23@ hmnyll) ]‘m (lledlana]f(}berM) pnd stir

for %, ?%R@ﬁ%e) soffeat d Fientbiniefa et Shie ki a™oal pouty

coipaiikd (0100 g, 0.2804rmdBO (9. IS (25 4M(M-1)V\D 2006/ 057870
PCT/ US2005/ 041441 - 91 anpl e 45 Synt hesi s of
1-[4-(4-{ Example 46

I d I }

sokAgELYOL e el b Py Y
benzyNxi)-2 Qydrdxyk3 - popkipkarly -ctektiont sbdiemesl) f oni ¢ aci d

(2.00 ng, 0.012 mml) to a solutiaon of 1-(4-{4-[[4-

fluoro-3 -(2Htetrazol -5 -yl)-phenyl

(tetrahydro pyr | oxy) - nmet « Renzyl oxy} - 2-

hydr oxy- 3- propy! - s Nofte (ONP\ISﬁag, 0. 232

mmol ) in nethanof (0

Evaporate sol vent “and fi

gel to afford the title
Add excess sodium methoxide 0.5 M solution in methanol) to a solution of 1-[4-

(4-{[4-fluoro-3-(2H-tetrazol-5-yl)-phenyl]-hydroxy-methyl} -benzyloxy)-2-hydroxy-3-
propyl-phenyl]-ethanone, and stir for 30 min. Evaporate solvent. Add 1:10

X 'gL for 24 h.
ter th gh a pad of silica

tetrahydrofuran/ether and soniccate the residue. Filter and collect the solid product. The
title compound is obtained: 'H NMR (400 MHz, DMSO-dg) 6 0.86 (t, J= 7.4 Hz, 3H),
1.45-1.50 (m, 2H), 2.56 (s, 3H), 3.37-3.39 (m, 2H), 5.21 (s, 2H), 5.74 (s, 1H), 6.70 (d, J=
9.0 Hz, 1H), 7.11-7.15 (m, 1H), 7.29 (br s, 1H), 7.37 (m, 4H), 7.78 (d, J= 9.0 Hz, 1H),
791 (d,J= 6.6 Hz, 1H), 12.8 (s, 1H). MS (m/z): 475 (M-1).
Preparation 70

Synthesis of 5-formyl-2-methoxy-benzonitrile.

Add copper (I) cyanide (4.58 g, 51.2 mmol) to a solution of 3-bromo-4-methoxy-
benzaldehyde (10.0 g, 46.5 mmol) in N, N-dimethylformamide (0.2 A4). Heat the solution

to 120°C and stir the solution for 1d. Quench with potassium carbonate (sat) and extract
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conpound (0.100 g, 0.220 nmol, 91%: Ms (mz): 475
(M1). 10 Exanple 46 Synthesis of 1-[4-(4-{

W@ 2e0blosmsro- 3- (2Na-t et razol - 5- yI) phenyl ] - hydr oRgF/Is10ny041441
}- benzyl oxy) - 2- hydr oxy- 3- pr9%p - phenyl ] - et hanone
sodiumsalt. F - NN O - 7 N 14. Na HO OH Add
excess sodi um nethoxide 0.5 Msolution in nmethanol) to
a solutlon of 1-[4- 15 (4-{

J4-f or03 trazql -5-yl)-phen -hydro nmet hyl
it 5‘% @ gac q@(@%ﬁwﬂ? Wﬁt@‘\é y? ﬁxysmsu11§¥m}&1nd
co&%h{raté % aﬁ@rd’ﬂl@nﬂ &Hﬁéﬁgfts 98!/ 810-mAde 636! 01 I NMR (400 MHz,

t et rahydr of aran/ et her™ and “soni écate thé re
DMB Oty o did (s AdH)eTH7(hd sB8l6ikt, pHRALAD (m, TIED, SBBi(ﬂnelH) 9.91 (s,
conmpound i s obtained: 1H NVR (400 MHz, DVSO d6) S 0. 86
H”]Q-t, J= 7.4 Hz, 3H), 1.45-1.50 (m 2H), 2.56 (s, 3H),
3.37-3.39 (m 2H), 5 21 74 (s 1H), 6.70
(d, J= 20 9.0 Hz, 1;&%@#%7? 7.29 (br s,
Syﬂﬂﬂ&sés gf ﬁ([‘(—@kalf)ﬂbﬂ)ly; dgn?’tﬁyl( ?ﬁ&bﬁgn?%b&);p%%%-hgﬁ%mdhﬂ}-2-
= 6. - : : s, : z): :
meél‘”é‘éfaheﬁ?(?tﬂﬁﬂefo Synt hesi s of
5- f 9hRVike BoRBbiY TF@B&G@S;‘;& tihBy awé},cﬁﬁ’&ﬂﬁrﬁéﬂa}atlon 65

anide (4.5 to a solution of
emﬁbmfmwéﬂm@oxszbemnmledéw @& 16.60nmol and ¢4-bramaw| )
the solutio

ber Ry er ORI ot (P T mi RO S s obtined

3. mcgla@ $7 Wi 15 PAN AN RAUDO Mﬁz etqu(:g% oVi@ (3%%@% @@l%ZQJH) 4.66
/'US2005/ 041441 -92 with diethyl
(s, BHyan7& (thalke), 6.9 (trh 14t 627 (Id;A,H);WtSB (m;dHL)m sul f at e,
and concentrate to a rd th %I e conmpound (5.00 g,
31.0 mml, 67%: 1H NNRllg Te\'zill} DVBO-d6) 6 4.04 (s,
Syfﬁh&sm éf ﬂ-}[4(—@ert—%u% anﬁé'fKF;{l sl-l'e‘&yloﬁyrﬁ@th 1Pphéil]- (t%tr&%fd@é{byran-}
reparation 7 nt'hesi s of 5-
YIOM Wﬂwﬂl%m&}hm@rmmtrﬂgl | anyl oxymst hyI ) phenyl |
i hyq{lg %ﬁ ggltnhgund} 15D parmateh n%Fﬁ)Z ng)éér}pai%%mn é6e

onpoun repar esse

emBl’o@Il@’ Y [40(ie761’0uty$la1ﬁhélhyln:glanyloxymethyl)-phenyl]-hydroxy methyl} -2-
5-fornyl - 2- pet hoxy-benzonitrile (2.67 ‘Ldn
ﬁwefY(b&nmré%e 0hs 3 wrpl tﬂaertﬂtleoctﬂrwauaﬂ ﬂﬁa@wpeé (34he 521

mnhol; $Y% 9 M& Gm) By +fyhe title compound is obtained

Preparation 73

Synthesis of 5-[(4-hydroxymethyl-phenyl)-(tetrahydro-pyran-2-yloxy)-methyl]-2-
methoxy-benzonitrile.

The title compound is prepared essentially as described in Preparation 67
employing 5-[[4-(fert-butyl-dimethyl-silanyloxymethyl)-phenyl]-(tetrahydro-pyran-2-
yloxy)-methyl]-2-methoxy-benzonitrile (2.44 g, 5.22 mmol), the title compound is
obtained (1.60 g, 4.53 mmol, 87%, mixture of diastereomers): 'H NMR (400 MHz,
CDCl3) 6 1.55 (m, 2H), 1.68 (m, 2H), 1.84 (m, 2H), 3.49 (m, 1H), 3.81 (m, 1H), 3.93 (s,
3H), 4.60 (m, 1H), 4.65 (s, 2H), 5.79 (s, 1H), 6.85 (m, 1H), 7.35 (m, 4H), 7.50 (m, 1H),
7.59 (m, 1H).



10

15

20

25

30

(3.50 g, 9.12 mol, 55%: 1H NWMR (400 MHz, CDC13) 8

0.10 (s, 6H), 0.94 (s, 9H), 4.66 (s, 2H), 5.78 (m
wakhos/o87896 (m 1H), 7.27 (m 4H), 7.53 (m 2H)PCT/US2005/041441

Preparation 72 Synthesis of 3

5-[[4-(tent-butyl -di net hyl - S lanyl oxynet hyl ) - phenyl ] - (

tetrahydro- pyran-2- 15

yl oxy) - met hyl ] - 2- net hoxy- benzonitrile. The title

conmpound i s prepared essentially,_as described in

Preparation 66 enpl oyi E’ﬁepara‘uon 74

1 -emt~b -] o | L - i -
o b A v
pymangtyloxyhmethyt |t methopythetzanitribbt ai ned (2.44 g, 5.21

gTynr)]b‘ H% glﬁé/%%lpllg@uéﬁs %}e:paﬁe%%sge%%ﬂy aszgesgrrﬂ?&ia ﬁ%ré:lga?atlyo% 68
emploly{rf 1 dg@wn%%ﬁaﬂhﬂ%%m-lteﬁr&%E@ D= Pk APmethy 110X Mkthoxy-

- met h]él - oxy- benzonitrile. e title conmpound

benzeniiile(4:08 @, d53anmob) thy titls campewndoie @biained:(@ F8reattiss musyl,

ol QVi . . ]
952’3 %Ff?%r%%%eﬁ?g/qj‘?ra)'%% F]%Z)‘sslzlga(%ﬂ)jxynet hyl ) - phenyl ] - (
tetrahydro-pyran-2- 25 Preparation 75
yl oxy) - et - 2- met hoxy-benzonitrile (2.44 g

| hy]| , 5.22
Sythet§ of }-(?eh%/@]pr%4c%ﬁ6mh@?@-%b¥%1tﬁ@é0§-i—.YQoplgepyldr(@gahydro-

O 1wt i ] NVR (400 WVHz,
oy RY pe Bt el 4 SRS RO harkfle VR (500
3. 4Usingthd hethod. of tetfazplelbimatdnBsdribed iBBxamg@leBOwIths-[[4-(4-
1 4. 65 , 2H), 5.79 .. 1H), .6, 85 1H), 7..35
aceeﬁ?’a’-m‘}r?w&Eﬁozxk}?phfpﬁ%yme(fﬁﬁbppqﬂyll1@5@&11%@02@50@}-6w@%@-methyll-
_ o _ I t 1 f
2ol BAeh AL 0 ¢, T80 BLAGR S LD dpsHiN 19661 (0.620 .
1.19 mhmek, E8Yh M m/z): 571 (M-1).
-2-vyl -nmethyl]1-2-neth - itrile. Th
Ito?/tr lag coxpg)l%?j |m§ p)r/e]pa Eée%g@éi?g:rlzsn;srhegcri beg in

Syithehasat-[ DAy H8x p-4 Ry -pyran-2-yloxy)-[3-(2H- -5-y1)-
y5- (4- hyt[jr oiyné?h%ﬂéheg%r?ﬁ 1e%nr a yoé(ry%-[ p§/r aﬁ?trza-z% %)3&/))
phenyftthethy 1} shenayleay)y3-thdwaromethyl-peenyil-ghanpne4. 53 nmol ),

o i of BEBPUGRu o wbitiSrPey e ey 2

iffef ayl-plené i ' - -2- - - itri
oy ooy & L | Lo howy- 3 (P et s hool - Boyp speoniete
(38ﬁy11§,-0(-¥$tmﬁ}?§/)d peium@zisie(AH w2y T.3% pymeRstandtriethylamine

- y - nk ..ot [ .
BB 6 DR AR AT G AFRRES e an i icp me
h.t t
o o e ok ey Py SR 44 om 11D, 378 (o, 10D,
4.66 (t.etH)abedr(d- 31y, 8912 dy1 ) §)73red,H)] 7.39-7.62 (m, 5H), 7.89-8.08 (m,
3H), 13.75 (s, 1H).

Preparation 77
Synthesis of 1-[3-ethyl-2-hydroxy-4-(4-{(tetrahydro-pyran-2-yloxy)-[3-(2H-tetrazol-5-
yl)-phenyl}-methyl } -benzyloxy)-phenyl]-ethanone.

Employing the procedure of Example 1 using 3-[[4-(4-acetyl-2-ethyl-3-hydroxy-
phenoxymethyl)-phenyl}-(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile (869 mg, 1.79
mmol), sodium azide (1.16 g, 17.9 mmol), and triethylamine hydrochloride (2.46 g, 17.9
mmol), the title product is obtained as a clear oil (900 mg, 66%): MS (esi negative) m/z
(rel intensity) 527 (100).



10

15

20

25

2- met hoxy-benzonitrile (1.00 g, 1.89 mmol), the title
conpound is obtained (0.620 g, 1.10 mmol, 58%: M
w@ pdogps783¥1 (M 1). 15 Preparation 76 Synt hesi SPOF/US2005/041441
1-[ 2- hydroxy-4-(4-{ 9
(t et rahydro- pyran- 2-yl oxy)-[é—'(ZI—l—tetrazoI -5-yl)-
phenyl ] - met hyl
}-benzyl oxy) - 3-trifl uoronet hyl - phenyl ] - et hanone.
Enpl oyi ng the procedure Ex e 1l usi ng
3-[[ 4- (4-acetyl - 3- hydrox?"?mp?gw
S thhilé HPT- ke i l vl iH(té@éz'bP—B
e Sl e A s e A v R e
meﬂ‘rytb} joen@/lnmbrﬁrmmd@h@nyl&‘reﬁgnom 31 nmmol ), and
triethylam ne hydrochloride (1.01 g,_ é 31 mol ) to
yield the title corrpound as a ta ol dN(400 ny,
96% : 1H NWR (CD3 5 2.56 (s, 3H),
3.44 (m 1H), 3.7 (q,N 5.23 (d,
2H), 5.91 (d, 1H), H o 739762(m 5H),
7.89-8.08 (m 3H) 13 75 (s 1H) 25 Preparat|on 77
Synt hesi s of 1-[3-ethyl-2-hydroxy-4-(
(t etlhafilg F%mBWIHHS @rwﬁsepgaléym%%@dp@ample 45 employing

L el QP B PR BB BR Fyran-2.yloxy)-
meﬂ&y[[[—ber(zéﬂoaybﬁyﬂreﬁquﬂhyﬂ)-@tﬁa;lmeo()@)é% g, 1.10 mmol) to afford the title
hyl h d 2-yI - h
BN TR A MKl
Lok
Ha SR8 e 24 mmk’%‘: 2??}?%5.‘ 8 e@yP%@?ﬁW TG A 38 6 1D,
6.78 (dJI ,EaﬁAoHt,_ lt(IBQTZ).Zﬂngd,(ﬁég%: H:MBI—I);(‘;;%B?/) (xdégfa% fé)\’ZGHz, i2i81)z7.43 (d, J=
5 2052080086 0414713 gDk it P0G 12 6 /= 23 11z 110,

12 3;3[(3 1@??d f/m/]z) (4%7{(10‘)1/@ oxy- [ 4- met hoxy-3-(2H-tetrazol -
-yl') - phenyl -b enzyl oxy)-3 -propyl - phenyl]
- et hanone. O-H N N - Prépaihtio07® HO OH 5 The title

SyEpeHD BRS ks %E@@Eﬁgd‘?&sy?%'m%'yi Y8R JEREN 30l - tetrabydro-

pyrand{ 2 ylax sy S%thy 1fh'eﬁ{o4( bR Ycid: (2Htetrazol -5-yl) - phe
nyI]H(tetrah ran2 on
eat a solution of 5- F[4 (4- acety 3-hydroxy-2-propyl—phenoxymethyl)-phenyl]

(tetrahydro-pyran-2-yloxy)-methyl]-2-methoxy-benzonitrile (0.650 g, 1.23 mmol) and
potassium hydroxide (1.38 g, 24.6 mmol) in ethanol (0.2 M) at reflux for 96 h. Evaporate
solvent, acidify with 1N hydrochloric acid, then extract with dichloromethane (5x). Dry
the combined organic layers and concentrate to afford the title compound (0.600 g, 1.09
mmol, 89%): MS (m/z): 547 (M-1).

Preparation 79
Synthesis of 5-[[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-(tetrahydro-
pyran-2-yloxy)-methyl]-2-methoxy-benzamide.

Add N,N-diisopropylcarbodiimide (0.114 g, 0.902 mmol) to a solution of 5-[[4-(4-
acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-(tetrahydro-pyran-2-yloxy)-methyl]-
2-methoxy-benzoic acid (0.450 g, 0.820 mmol) and 1-hydroxybenzotriazole hydrate
(0.122 g, 0.902 mmol) in dichloromethane (0.2M). Stir the solution for 1h at room

temperature. Saturate the solution with ammonia gas and stir the solution for 24 h.
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met hyl ] - benzyl oxy} - 3- pr opyl - phenyl ) - et hanone (0. 620 g,

1.10 mmol) to afford the title conpound (0.350 g,
w®200005718n0| , 729 : 1H NVMR (400 MHz, DMSO- d6) SPOT/88200%/041441

J=7.4 Hz, 3H, 1.47 (m 2}—% 250(m 2H), 2.56 (s,

3H, 3.94 (s, 3H), 5.21 (s,™H, 5.78 (s, 1H, 10 6.70

(d, J= 9.4 Hz, 1H), 7.21 (d, J= 8.6 Hz, 1H), 7.39 (d,

J=8.2 Hz, 2H), 7.43 (d, J-82Hz 2H) 7.56 (q, J=

Coﬁﬁct tﬁi%rec&%%teggﬁtestgtijequ}]rﬁoogggéﬁ% él,l—& 1758 12 (%%) Mf(mlz) 546

(ME’f)epar ation 78 Synt hesi s of
5-[ [ 4- (4- acet yl - 3- hydr oxy- 2- pr opyl - phenoxynet hyl ) - phen
yl]-(tetrahydro- 15 Example 48

SyRBRAT S ET YRS o QY bt L 1o R A NG 48815 B efy1-
meﬁn{li BedA1 RS BYhropy AR KidnfiRMbmPAROXY Nt hyl ) - phen

(tetrahydro pyr an- 2-yl oxy) - net hyl ]22- et hoxy- benzoni tr
ile (0.650 g, 1.23 mml) and p 'tﬁhhydromde
(1.38 g, 24.6 M) ng 672 MNat reflux for
96 h. Evaporate Osglvant), fy with IN hydrochloric
acid, then extractfQit orgﬁet hane (5x). Dry 20

t he conbi ned organic | ayers and concentrate to afford

t he BEmld¥ing trepened] fHeth600 with 1-[D-Sydioxgt4-(48 A%droxys 4-methoxy-3-

I 5 Dy s SO oo PE B kg (QsPhe

0. 4)09]11115512%@%1}1@% %Md"iﬁ‘ ogtaiﬂgﬁ)@f 1908 01¥%3 mmol, 91%): 'H NMR (400

- 2- met hoxy benza

M, MBS Osa) 6d3d @¢af Hadh Hai3dh, 1.7 ihd2H), 2500623 H)1al Y6 (o 23),

37 D18 %g&ﬁ,@g&%& By THRGniA (or s 1HD, 6.96 (¢, T = 8.6
- (iretratwds yl t 82 Hy
i AN M) W 720 e 15

(d, 734 rﬁzglblén&m td, dz08. észd:IH}gtlé 76(((br §,23)g, M8 (902): 4870(M-1).
i n di chl or onet hane (0. Z%‘H’é‘%‘héngﬁe solution for Ih at

room tenperature. Satu lution with anmoni a
- ¢
SR LS SR 00 Lo AL g
ti t Ser g eplgtiomaf 3-§[4e@bacgtyl3- Mom%+pr0198‘1§16nmrr(qtii}d)-phenyl]

hyoRy s pe e B 0208 Hrdoflin gichloramethems, (S b at 0 °C.

Ada D’és?; m%ﬁkﬁlaﬂlodlﬁane (l,l,l-tnacetox -1,1-dihydro-1,2-benziodoxol-3(H)-one)
| } - benzyl oxy - propyl - phenyl ] - et hanone sodi um

(12@a‘ng, 0.22 mma¥) aad ir xhe)\ reactigiMar 1.5 hr at room temperature. Dilute the

reaction mixture with aqueous saturated sodium bicarbonate (50 mL) and extract with
ethyl acetate (3 X 50 mL). Dry the combined extracts over sodium sulfate, filter and
concentrate. Purify the residue via silica gel chromatography, eluting with'7:3
hexanes:ethyl acetate to afford the title compound as a white solid (105 mg, 95 %).Mass
spectrum (M+H) 414.
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0 HO OH Enpl oying the general nmethod 3 with
1-[ 2- hydroxy-4-(4-{hydroxy-[4- met hoxy- 3-

W@ 2Mep8Mr@zol - 5-yl ) - phenyl ] - met hyl } - benzyl oxy) PGF/psmpy041441
- phenyl ] - et hanone (0.200 g, %9 409 mol ), the title
conmpound i s obtained (0.190 0.372 mml, 91 %: 1H
NVR (400 10 MHz, DMsSO-d6) 6 0.86 (t, J= 7.4 Hz, 3H
1.47 (m 2H), 2.50 (s, 3H, 2.56 (m 2H), 3. 70%68’
3H), 5.16 (s, 2H), 5.67 . 80 (br s, | :

6.54 (br s, 1H), 6.96 (d%‘&mlggéﬁ’ Hz, 7.26 (g, J=

Syﬂth@sli’zfl @iﬂhgdr&s"»@ 1616py1J4E éZ—-[ﬁ(ﬂ?-tet?diQ)l 5-§r1)319 n&gy_l]-%%%z%»@y}-

phqmii) eth@one (br s, 1H) |vs (mz): 487 (Ml)
Preparati on 80 15 Synthesis of
3-[4-(4-acetyl - 3-hydroxy- 2- propyl -phe}pnxymet hyl ) - benzo

yl]-benzonitrile. Stir a sglUtlo
3-{[4-(4-acetyl - 3- hydrox -2 op he oxymet hyl ) - phen
yl']- hydroxy- nethyl} - NFi | e110 ng, 0.264 mmol)

i n dichl oromethan t 0 C Add Dess-Mrtin
peri odi nane

(1,1, 1-triacet oxy- 1 1- dlhydro 1, 2- benzi odoxol - 3(H) - one

) @h@ﬁﬂcrg()mpoﬂﬁl mmtﬁp)are&irwse&tlalﬂy hddescgieectt fo® -[#-G4-{ Hubro-[3-

(gl R e e I%é%égﬁé%ggéﬁ%ﬁm%éﬁ%‘fm
Th@ﬁferc%ﬁ{go‘ﬁﬂl& B sty las 3¢St &ﬁdl 5§b m)ly IIQJ(R/}R ﬁﬁ@{go -dg) §12.89

extracts over sodi um'su Tate
(s, eHnBet (sat @), SR (dt YH), 19T (@ | ey 80-2.89i(hni, 4H),GRS8 ﬁd 2H), 6.76 (d,

15, SR, T8 A RO D s m anl B2 4 At Sibs w1 455

(105 ng, 95 % .Mass spegi d3gH) 414. WO
2006/ 057870 PCT/ US2005/ 0415%?1 -96 Exanple 49

Syrghesisheds3-pt-@acetyl-3-hydroxy-2-propyl-phenoxymethyl)-benzoyl]-benzoic acid.
1- (2- hydr oxy- 3- propyl - 4-{4-[ 3- (.F+teE;azoI 5-yl)-benzo
yl ]-benzyl oxy}- phenyl)-ethanong. H JONN O OH 5 The
title conpound is prepared yORs descri bed
for 1-[4-(4-{f|uoro- 0
(1Htetrazol - 5-yl | )< et hyl }
- benzyl oxy) - 2- hydr Yo - propyl - phenyl ] - et hanone. The
tile conmpound is |sola ed as a tan solid, 115 ngy, 99
;/0 3211‘& Nl&dmﬁ%ﬁ@@d? ggbreﬁar%a ﬁ)&%ntlz{lgn asjdé);@n&d‘kgr 3. %[4—@74:%cetyl -3-
hyd(r@cy%ﬂq;opyér%@lwneﬂmlbfph@yk]ﬂly@soxyzmthyp} lﬁﬁlz(mc acﬁll-d?mploymg 3-

[4-éézgzgty§ %-hy%.rFQXy- -propyq %heno'i%e%y%zbe(nzbyl? IB%nzom%llvsto give the title
compound (52 mg, 100 %), as a white powder. 'H NMR (DMSO-ds) & 13.34 (bs, 1H),
12.89 (s, 1H), 8.22-8.26 (m, 2H), 8.01 (d, 1H), 7.82-7.87 (m, 3H), 7.75 (t, 1H), 7.65-7.68
(m, 2H), 6.75 (d, 1H), 5.42 (s, 2H), 2.60-2.68 (m, 5H), 1.50-1.55 (m, 2H), 0.91 (t, 3H).
LCMS M-1 431.

Preparation 81
Synthesis of 5-bromo-N-methoxy-N-methyl-nicotinamide.
Heat a solution of 5-bromo-nicotinic acid (50 g, 248 mmol) in thiony! chloride
(200 mL) to reflux. After 4 hours, cool to ambient temperature and concentrate under
reduced pressure to give a residue. Dissolve residue in dichloromethane (1.0 L). Add

pyridine (58.7 g, 743 mmol) followed by O,N-dimethyl-hydroxylamine hydrochloride
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10 Exanpl e 50 Synthesis of

3-[4-(4-acetyl - 3-hydroxy- 2- propyl - phenoxynet hyl ) - benzo
wQbfoshosmszoi c acid. OO0 OH O | O OH The titPEI/US2005/041441

compound i s prepared essentliily as described for

3-{[4-(4-acetyl - 3-

hydr oxy- 2- propyl - phenoxynet hyl ) - phenyl ] - hydr oxy- net hyl

}-benzoic acid enpl oying 3- 15

e R s R

dlc%ﬂl_?)r(,)lﬁ§t:lllgné§'f9‘¢(%r§l,nﬁ? WERhic lagéré\"\ﬁ% &Q&{%@d%ﬁ% s&?fa%ég f%r 5&?}_& oncentrate

under ggdured pregsure BHjie dxhey’stl@ tompegnd a3 agear oH&S 9 t rg, 92%) HNMR

NN MEMLYANC ML I e

Preparation 81 Synthespgepfiation 82
5-brono- N- et hoxy- N-net hyl™-ni coti nam de. Heat a

Sysibesis D -rbm®-fyridine3yleldt ¢ari-butytidinéthgl-gjlangle8ymethly))-phenyl]-
hi on%/ chloride (200 nL) to reflux. After 4 hours,
me o anbi ent tenperature and concentrate under

I ed UeIIG;- PSS n8 (n%gmya CY) ﬁl%‘dl%ea soRtRRQI\(&- b&&ﬁb%ﬁzyloxw
in dichloronethane (1.0 L). Add 25 pyridine (

tertrhmhﬁmqthylﬂlaw@d) 61664 Tl YR BR A 001 to 78

"0 SR8 R0ty A8 B R R Ay PREOREE L faf € mmoD
anc( Alldw béluﬁ(ﬁtdtoaxiﬁlﬁgbdwllyho adlibidilt QRN e\ ftPQHYURE add 1%

organi ¢ | ayers, W th sodiumsulfate, filter and

aqueghe Bydipehleric agid é(r(y B&i aad gt irp Aftes 3P anipytoy, exirgct Sokutionswigh ethyl

ace‘g gug% e Jgﬁ? ﬁgv'é&gdggn 5@1}% ;,%é Qg@%m(eagate under

rediibfd plﬁssﬁﬁe tb(:glve'l.ei-besldﬂe 8Bufify; thd Hsidu biyrfegh chfon@itodiZphy eluting
W%rib{l/g ﬁBWb%%taa? ‘Rexangs to_yiald thetifle gampqundiagaiiijteselif 4hyf &
41%«3’%@%%& D}“@S’%ﬂ]é g ﬁfghé‘ﬁgol 3 @dﬁ{g AL Bk I, Y8 g o), 7.79

(d, QH)bs BIng; by By820(dy ) H), 1898 (db UHY.l - di net hyl -sil ane (2.0
g, 6.64 mml) in tetrahydrofuran §60 m.) cooled to -78
10 T. After 2 hours, adlreparation8

SRS RH A I DS A58 e

t enﬂe‘datttaka(trmhmarlplﬁ)spbme)p,aﬂaﬁdml(%4 Ag8.346 mmol) to a solution of
(5- rogg}brll %{3&1?—@%9%}9%1{[)5" %9:1? h%ifl-g anylox?L}eﬁlyl)%&qerrrllyﬂyr}leetﬁé.none
(1.0 g, 2.46 mmol) and zinc cyanide (578 mg, 4.92 mmol) in dimethylformamide (25 mL)
and stir. Purge solution with nitrogen and heat to 80 °C. After 18 hours, add water (100
ml) and extract with ethyl acetate. Combine organic layers, dry over sodium sulfate,
filter and concentrate under reduced pressure to give a residue. Purify the residue with
flash chromatography eluting with 12.5% ethyl acetate:hexanes to yield the title
compound as a white solid (550 mg, 63%): "H NMR (DMSO-dg) 6 0.11 (s, 6H), 0.93 (s,
OH), 4.84 (bs, 2H), 7.53 (d, 2H), 7.83 (d, 2H), 8.61 (t, 1H), 9.09 (d, 1H), 9.26 (d, 1H).

Preparation 84
Synthesis of 5-(4-hydroxymethyl-benzoyl)-nicotinonitrile.
Dissolve 5-[4-(fert-butyl-dimethyl-silanyloxymethyl)-benzoyl]-nicotinonitrile

(510 mg, 1.45 mmol) in 10% aqueous hydrochloric acid (10 mL) and tetrahydrofuran (50
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acetate. Conbine organic |ayers, dry over sodium

sulfate, filter and concentrate under reduced
wWEe@sosmseo t 0 gi ve a residue. Purify the resi durCYS2005/041441

flash chromat ography el uti ng%(ls with 12. 5% et hyl

acetate: hexanes to yield theYitle conpound as a white

solid (1.10 g, 41%: 1H NWR (DVMBO-d6) 8 0.11 (s, 6H),

0.93 (s, 9H), 4.84 (bs, 2H), 752(d 2H), 7.79 (d,

mé%ﬁgﬁ%? ﬁgigt%rt hgllg;gﬂcﬁségpgtggpqueo § sod1 bgcarbonH)ce (50 mL) and
ex@adt dithl EBF1-208th! ?Unfﬁ?ﬁ@é(ﬂgaﬁb Y, 8y ERRS: RYdihmRRERY fikterhnd

icotinonitrile.
coneeniratieivvdereginsd prgsars piiie) the ttitle doupo @B arghit®salitg325 mg,

o4 H YR TR & (o hDr 8 bl Ak RO gy, 8:59

t e1n).( ;,yp .46 mmol ) and zinc cyanide (578
(tlH?Sh@g‘gﬂ )91 ((g et hyl f ormami de (25 nL) and stir.

Purge sol uti on W|th ni t Poggerationl 8heat to 80 T After

soafepRPES LT AP iy R Sobfay M smomicie
sul frab &itle 26mpbhikErs p?éiﬂré&%&%ﬁhﬂﬁb@dé&@ﬁﬁéd ﬁﬁ%ﬁ&&mnhm

pressure to give a residue. Purify the residue wt
emplaying Ttt-bridrosymathilbesizayimiponinonitrile (325 wehl.B6 mmol) to afford
acet ate: hexanes to yield the t|tl? conmpound as

theffie eompsiupg ap 8 sthitegolib G ma MR (DVEE @GBYISO-4) M 0, 3H),

1. 5?2&@% ?ﬁ% o%5g ((s,?ﬁ)[)l 30%4% P3N 3 é?&f)”;H; fg%&‘g &Hil'*)l_36 (@58, 7.83

(d,REBpABALd, DH)38.63Ct, SHADHQWBIS(cﬁlED} 9.27 (d, 1H), 12.86 (s, 1H).
5- (4- hydr oxynet hyl - benzo&k)g nicotinonitrile. Dissolve
5-[4-(tent- but yI di met hyExampdei§] oxynet hyl ) - benzoyl ] - n

lih ( 0
Sy BTG S oy A TRl S PR A R -
bemnﬁdy@@mﬁﬁ)mwoos/ 041441 -98 nL) and stir. After
1 hour, add saturated aqueous sodi um bi carbonate (50
m.) and extract W (51yl acetgte. Conbi ne organic
| ayers, dry over @0 e{ filter and
concentrate under Hedu Ny el d the title
conmpound as a white solid (325 49 ' H NWVR
(DI\/ISOdG) 6 4.64 (d, 2H), 5.44 (t 1H), 7.53 (d, 2H),
8Q‘hé @itle 2bbnpodnd pr%afefd eséelrﬁlallﬁ ad8escHbedlil)Exathple’ 1 GSing 5-[4-
Pr e(g\_ar ation 85 nt hesi s of

(4-56611541 Ihy @éhlrprspﬂ;mﬁ@&wwlbbwzomﬂém@wmmlfl Moz 608

ot S 0010 Th ) S8 ORI BRI

10 B n(mﬁml)yd med/metthwprchhnzasyd whité saiid (308 inig, |66%)(13£‘51Mm (DMSO-
g ord 10 the title corg)ound as
d6)550(P %I(t( El% ! 1@3 (swg% 2H)}13- 30, $BVB06) 21, 6.45ds. (&H) QI7I§ (d 1H),

7.6%@,’22%9?%4337%%{:'?;92?%%{7_%gg%t‘,')&’ﬂ)ng%’é‘ (ért 2bMs (&; 1H), 12.86 (s,

1H); MS (esi negative) m/z (rel intensity) 456 (100).

Example 52
Synthesis of 5-[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-benzoyl]-nicotinic acid.

O
0)
0] 7\ OH
HO N= o
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(d, 1H, 7.89 (d, 2H), 8.62 (t, 1H), 9.11 (d, 1H,
9.27 (d, 1H), 12.86 (s, 1H). Exanple 51 Synthesis of

WA 2(0BAsMBAr oxy- 3- propyl - 4-{4-[5- (2H-t et razol - 5- BCY/UH0H/CH1441
i ne-3-carbonyl]- 15 benzyl ox%@} phenyl ) - et hanone. (r) \
/ OOHO\ Nz N N NNH The Title conpound is prepared
essentially as described in Exanple 1 using 5-][4-
(4-acetyl - 3- hydr oxy- 2- propyl - phenoxyrret hyl ) - benzoyl ] -n

oy SIS B e Rl RS P S e

hy@lnolxl?—g 3%y?1 ﬂH&Hb))érrﬁ&hylg-%leﬁzl\?gﬂemédtIﬂoﬁ1tfg§e‘{g(J% Engga§ ;) ﬂﬁ‘ﬁ%)@n

dlo]gagqg(l@gg&} @td wate)) (1 Oanpar(d@etlrsH)aat splwipn(to refm) | Aﬁ@rzﬂ?,hour cool

to %%Bﬁrzlt}_t%mp%g&g gﬁl%géva}(t_%r (lgiﬁnelj gﬁg g"af‘%%ﬂfﬁothﬁ g&%%te( cidify with

109 quedid. }&ﬁrdcﬁlorlcjdd)d (188l ahd eagRt Withethill acdtite! Combine organic
intensity) 456 (100). Exanple 52 25 Synthesis of

laysrsy dryMﬁlamnglfﬁydﬁlés@wné cpRespiate pRapIoRJYRedIPyESFulsdp ghye 2

Y, LB 5 B o e g i e

yldlwdlre@me@em@aﬁai . bdige 8id262 Ing, 80%)S'Bf NMR(DBISO-ds) & 0.86 (t,
3Hp, 154&)6(69&2@ Bﬁgp?yﬁ‘l ﬁﬂwéﬁé,x%/ﬁ%(th%lﬂ} SE8r{2.3H)} 6r70i (ot drhi2(d, 2H),

77'(91(g 1&@?9 P s 40 i) 8 0sAL NG AL 1D 1) 1 288 RS 13.72

(bsh OHY; MSQém négatﬁebmﬁr(&eltlﬁtﬁmifyaﬂm eLoopdd water (100 ni)
and wash with ethyl acetate. Aci dlfy wth 5 10%

aqueous hydrochl oric acPaeI(arstlmﬁ and extract with

Syﬁﬁh@éﬂ of8- f4a 4%06%3@11%0% g%ﬁ’é}ﬁrl é)nt 102 lﬂgyPﬂgn& -fluoro-

sodi um s il ter uce
metingsbenzenitnlegi ve a residue. Purify reS| due by

o o Pl ol Fece ﬁéyﬁ?%@-%% Eihrrosuma ety
hy&%k{éﬁl %b@&onﬁg?@ (25 d—g‘ IR 3 MBGnd @) c1fordnffhabt gl 00340 ) is
(sex H, 2.59 (t, 2H), 5.38
stifre] at2Fg °C6 methytb,mlmulﬁﬁ trfﬂho(rldﬁ (2Bl 116, 72 Mehol)ds adddd, the cold
batgliiﬁs?en%g{e@%@(i’gpg ie%%)ic’gﬂc’ 1f§%1%d at?rggrsn t(i%’;afer%lgbgé (IZg{Z é‘fhe(: Péaction
miRQEAL ¥ Bied With Wht (100LE1S by 4re(stPRhted, and the aqueous layer is

extracted with dichloromethane (2 X 100 mL). The organic layers are combined, washed

with water (50 mL), dried over magnesium sulfate, filtered, and concentrated to give 5.1
g, 100 %, of the title compound as a tan solid. LCMS M+1 =418.

Example 53
Synthesis of 1-[4-(4-{fluoro-[3-(1 H-tetrazol-5-yl)-phenyl]-methyl } -benzyloxy)-2-
hydroxy-3-propyl-phenyl]-ethanone.
N

Yeacal
TEX

O OH
A mixture of 3-{[4-(4-Acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-
fluoro-methyl}-benzonitrile (4.7 g, 11.26 mmol), zinc (II) bromide (10.1 g, 45 mmol),
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Preparation 86 Synthesis of 3-{
[4-(4-acetyl - 3-hydroxy- 2-propyl - phenoxynet hyl ) - phenyl ]
WO pioaos370 met hyl } -benzonitrile. 15 A sol uti orCD1S2005/041441
3-{[4-(4-acetyl - 3- hydr oxy- 2 ﬁé opyl - phenoxynet hyl ) - phen
yl ]1- hydroxy-nethyl }-benzonitrile (5.0 g, 12.06 mmmol)
and di chl oronethane (100 nL) is stirred at -78 C.
Di et hyl am nosul fur trifl uori de (1.8 nL, 13.74 nmol) is

sodB{iaridg G5 odfimiatlbapd Abet obgmens GmD ghhented & 140 o
:a.ncf@,tﬁfl;éélrlehlI Sﬂfé'rl:é{rtlﬁﬂ iVt doled R Bm(télﬁ ergéu}e aﬂcﬁcﬁhﬁ&yﬁgﬁ \X\A%EQE (200

separ at ed queous ayer 20 extracte
mlgi dht pHosedjnsné tc( 2 mmm aqﬂe))us ijrhodﬂgtamamd had exteactdewith ethyl

w th water dried over
ace??ﬁg&egeﬁ’&fﬁ@ ¢ et hes i O EERIREY G Ul gefiltered.
e e Lo eCls R bhy hing
with I%awiqrstﬂ(lq lép tl é@ mﬂlmroa'pepb peighwnter jo- Trdtabgtbitiilert@ ¥ 1%x y

trlﬁuﬁ%oaagta_ﬁ Ir&%g % QP/Q g% é 55 t"}] eetitleké:onllzpoll\ll-n&l as fine
-1 1ph
i o O

1HY, - '(VOmeZH}Md@ am, @,784593;1@@[11;1) 6wz’ @0 0I), O52BE02H), 2.58-

2,655 §i§?g"<§d ReA G %ﬂb&’o&oﬁ%ﬂ%%@&?% ]nf?% 9 s heated to

140 C and stirred 1 hr. gfth@piesgtion is cooled to
roomtenperature and dil uted vvlth water (200 nl). The

Synshesissofald| 4 Eidool 32 2R-tohraspl- Bl ebesy hypstothberyoxa2¢
t at 3 X 100 nmL). Th
hyc%?;}%r E’%é"%g&)ﬁgnﬂlrg neéllgydrl deosef Eragnesn um S?J| fatg

filtered, 5 and concentrated. Theyresidue is purified
via reversed phase C18 chromatogrgphy elyting wth
4:6 acetonitrile: (0.1 %trlfluorﬁacetleam d) water

to 7:3 acetonitrile: (0. 1 % acetic acid)
water in 8 runs to glve388 ) of the title
compound as fine whitg Fed . 1IHXWR (DVSO- d6) S
12.86 (s, 111), 8.1 Y, 8.03 (d, 1H), 7.81 (d,
1H), 7.61-7.70 (m 2, ot 48 (m 4H), 6.78-6.93 (d,
1H), 6.72 (d, 1H, 5.29 (s, 2H), 2.58 10 2.63 (m 5H),
1. 4Ethiﬁ@CQmp002Hiﬁs olfaidsd fs an &l@itioﬂa@pﬁdwéﬂinﬂ‘jé)puriﬁcation of

Exa'rznxpelggg q—ﬁ4(4-{ﬂuoro-[3 -(1H-tetrazol-5-yl)-phenyl]-methyl}-benzyloxy)-2-
hydroxy-3-propyl-phenyl]-ethanone, as a white solid, 340 mg, 7 %. "H NMR (DMSO-dg)
5 12.86 (s, 1H), 8.11 (s, 1H), 7.99 (d, 1H), 7.80 (d, 1H), 7.59-7.68 (m, 2H), 7.45-7.51 (m,
4H), 6.73 (d, 1H), 6.32 (s, 1H), 5.28 (2H), 2.58-2.62 (m, 5H), 1.45-1.53 (m, 2H), 0.87 (,
3H). LC/MS M-1 482.

Preparation 87
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-phenyl]-fluoro-
methyl}-benzonitrile.
A mixture of 3-{[4-(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-phenyl]-
hydroxy-methyl}-benzonitrile (0.5 g, 1.29 mmol) and dichloromethane (15 mL) is stirred
at —78 °C. Diethylaminosulfur trifluoride (0.2 mL, 1.48 mmol) is added and the reaction

is warmed to room temperature and stirred 30 min. The mixture is cooled to 0 °C and
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Synt hesi s of
1-[4-(4-{azido-[3-(2Htetrazol -5-yl)-phenyl]-nethyl}-b
wWe@ewglosey) - 2- hydr oxy-3 -propyl - phenyl ] - et hanPeBUSNOFA41441

NN | ,ITT O OH 15 The tlgb conmpound i s obtained as
an additional product in th Eurl fication of Exanple
53

1-[4-(4-{fluoro-[3-(1Htetrazol -5-yl)-phenyl]-nethyl}-

o o T R R M ELP N0, 82
mﬂﬁitc}ﬁbﬁome%aalﬂz ($ I§—{|) Sd-ﬂﬁ) Tﬂe 81%312]@ la};Ur'Q are %m%%ufe? dﬂéd) n

°7.68 (m
m@nm sulfate)) filtged &nd Ebi)qenﬁat@% "Eh@@s(dnnp igpirifiet. 5 sﬂ1c5 3

hlg)glaggg:i%%g 8t17.12éwi§h Pé?angsl_go 7: &' g/exanes etﬁyﬁasc%tatep{oe@ar : Itﬁl@:
001fr1 ol (@061, *83*’/9)\/é§ra0@&]5{ite25dﬁﬁt v herozggret hyl ) - phenyl ]

| uor o- Ineth } -b enzonitrile. A mxture of
3 {[4- (4 acetyl 3- hydr oxxampd¢ 53| - phenoxynet hyl ) - phen

. vl 2
Sy o TP R RS S PG e Py B g2
hy@oxﬁ]?,elhb&‘lbfﬁphmﬂ%tﬁaﬂonérl fluoride (0.2 nL, 1.48 mmol)
is added and the reaction is warned tg room
tenperature and stirred 30 mn._The gture is cool ed
to 0 C and WD 2006/ 057870 PCT/ 441 -101
diluted with water (50 ni). grsNare separ at ed,

and the aqueous | aye S Wi th
di chl or onet hane ( m.). The organic |l ayers are
combi ned, dried on | %ﬂesi um sul fate, filtered, and

concentrated The EsPHue is purified via silica

chr %%tﬁ&fe%tf@y ta'c@t91 LA g&&?%@@%-?}etg%%grélﬁ%tg%}ﬁpdtenyl]-

hexanes: et hy ate to give the
fluprpadetmy] } Bﬂlz%ntlals (400t 203 ninad), ZMCNE) bdm89 (280 mg, 1.24

e By iR g0 e o rpme 226 mooptaliifone iR ) s strred

at pﬁfw(yl Qi‘yi“h@reaBtY&f A is &ﬁtl&iy bitRRE Withl watet BADBRGH H adjusted
O OH 10 A m xture of

to 3m@t[hzaqgamadgdydohmmmrdo sEheProdichis cxphetad ittty layetplepdried

1] - . s . .
over rLagnesmm sulfate, filtered, and concentrated. The residue is purified via reversed

phase C-18 chromatography eluting with 4:6 acetonitrile:(0.1 % trifluoroacetic acid)
water to acetonitrile to give the title compound (100 mg, 22 %) as a white solid. 'H NMR
(DMSO-ds) 6 12.85 (s, 1H), 8.13 (s, 1H), 8.03 (d, 1H), 7.80 (d, 1H), 7.6107.70 (m, 2H),
7.48-7.55 (m, 4H), 6.78-6.94 (d, 1H), 6.73 (d, 1H), 5.29 (s, 2H), 2.59 (s, 3H), 2.05 (s,
3H). LCMS M-1 431.

Example 56
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-phenyl]-fluoro-

<K

O OH

methyl}-benzoic acid.
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fl uoro-nethyl }-benzonitrile (400 ng, 1.03 mmol), zinc

(I'l') bromde (280 ng, 1.24 nmmol), sodium azide (160
woreno6a573 mmol ) and N-net hyl pyrrolidi none (10 POC/US®05/041441

stirred at 140 C 1 hr. The N ction mxture is cool ed,

diluted with water, and the § is adjusted to 2 with

aqueous hydrochloric acid. The product is extracted

with ethyl acetate, dried 15 over nagnesiun1su|fate

filt d d t t Th f
i 4§ b orph f8a ke e i s bra B gt pheny1l-
hydroRy a6k }‘JbEﬁidl@am& @100lmo M%ﬂléﬂO%ﬁéﬂﬁme%hﬁg is

to acetonitrile to give he title conpound (100
sturl@:d ats-78 °th |D1m&ﬂm1ardm0]shllfw\ﬁﬂu()fwﬁ(35dﬂ) (HZ7J12mﬁE)1)(1s added and the

mn; {ggvag%%e% rogag tem%?g)a%g 7 A@@d%iﬁltonﬁﬁﬁor&%n 9%5%’1@@1}13715(18an sulfur
e
redctiof g)?}gflm iy dil Bteb y\dﬂﬁazcme?isgzgf bgdlu;pggdnm%/d%ﬁ hlyLO) aéj_a'h \%]) yl]
tet@ﬁm%r @Sm%% mﬁ Qyarity 4hhe pi eﬁzaéf Uslgrkigenyith aagsous SN
hy&roﬂﬂ%n& ﬂcﬁ%ﬁ& H{trgb't&VQ tR M ?aé@&tggi ij@erﬁ% Y &Bfﬁﬁlrrfﬁgf:?mcts

- hydr oxy- net hyl '} enzol o aci
armcmtxalﬁdmndrthd tmmlelng Besidue i puriBied vin edlcalchro?t&t@igraphy eluting

| | £ fl d 0. 1) i
oS AT 10 S 00 890 3 B0 AT b
white s8edli tri Riak éDR{S@% $13.8b (@tmy | RAQ, Bl FW3-295 (m (m, 2H), 7.82

trifluoride 271 mmol’) i’'s added and suspe
(d,0dDonB68 (& 15H)1 Bei-Om9 (BhedH)r €86+46.9N(dnl K, 6 &2 (ds 1HI),| L2®E, 2H),

2%&%%2?82%9&& W%gy ro?: (rj?et(:islgi_)m ﬁndThe pH i s

adjusted to 2 with aquew%aﬁ%loﬂggrochl oric acid and
extracted with ethyl acetate (2 X 20 nL). The conbi ned
Systhesia of 3-[4-&t-ecatdrbydnoay-Edridindronteshyl exbhaneyymepthd j-beneyl]-
|%%§uL|f|ed via silica chromatography eluting 10 with
& to 1:1 hexanes: ethyl acetate to give the title
C ORI 4((AQhcBB1-3 MY d80x yaB- trigfludtb @ y BehdndxyrhbthiYphenyl
DI\/SOdg) ( 1%3712]? 1?’6@ 12. 86 (g plhy};? yﬂq ?ng i
équglp,q)thyl}v -bgpzonjtgile @101 mg; 0at8 ol)];p,banh TAUS- (?Hg@lz 5ﬁnL) at room

sty R s by P A s .2

m]ﬁ&) %nﬁwm)t h@irsactibn mixture is stirred at room temperature for 2h and

0%4 -acetyl - 3- hydroxy-2-trifl u% romet hyl - phenoxynet h
Ay gﬁcz §atyra ed aqueous NHiCl (20 mL). The aqueous mixture is extracted with

CH>Cl, (3 x 25 mL). The organic layers are combined, washed with brine, dried over
sodium sulfatesodium sulfate, and concentrated. The residue is purified by flash column
chromatography using 50% ethyl acetate/hexane as eluent to give the title compound (108
mg, 53%). LC-MS (m/e): 424 (M-1)

Example 57
Synthesis of 1-(2-hydroxy-4-{4-[3-(2H-tetrazol-5-yl)-benzyl]-benzyloxy}-3-
triﬂuoromethyl-phehyl)-ethanone.

H
Q NN
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benzonitrile. To 3-{
[4-(4-acetyl -3-hydroxy-2-trifluoronethyl-phenoxynet hyl

wO 2hesgrj - hydr oxy-net hyl }-benzonitrile (211 Pgr/US2048041441
mml ) in anhydrous CH2C12 ?grL) at room tenperature
under Ar is added Et3SiH (U% m, 3.8 mml) and
BF3' et her conplex (0.12 20 nL, 0.96 mol ). The
r'eacti on mxture is stirred at roomtenperature for 2h

hed d
The ThE 0 COMRPRHLIS Brapare eereati b S DKL 0 g (4-13-
(ZM&ugp?-yB[ﬂﬁﬂb@]l%?xﬁr %@%ﬁ@bﬁ%ﬂl w1 PRER S tMdoRe employing

rine, dfi'ed over t esodium sulfate, and
3-[éthaeetyl- &ﬂaefdrOXTWetrﬁhmtcdn@hylsplpuoxsfm@Uylwemztyé]slbﬁnzmhltrdﬁ (58%).

LB RE AR T RSB ARV R Py, 00

he) M.3) [ f
SOb?% ﬁlg)d?g?(y 746625? ]E{B %i@g ra@o?gg%ﬁ’- 2'n(§y ]H bs)en2 57 G
s). oxy} - 3- trifluororret hyl - phenyl ) - et hanone. H O N-N
NN HO CF3 ~i ~~ WD 200 0572 g PCT/ US2005/ 041441
-103 The title conmpound i 30 $ed essentiall y as
Syﬁﬁ%i bPrpdh dro%y @%S&}%Q}S}QW}AE {2 Ar-fetrazol- 5-y1)-benzyl] benzyloxy}
2Htetrazo ) - phenoxy enzyl oxy}-3-trifluoronet
Phﬂ}iyl)pﬂ’ibmsﬂm— et hanone enpl oyi ng
3-[4-(4-acetyl -3-hydroxy-2-trifluoronethyl - phenoxynet h
yl)-benzyl]-benzoniftrile (58%. LCM (me): 467
(M1): 1H NVR (DVEOJ6)] 8 13. 79 (1 H s), 8.21 (1 H,
d), 7.80 5 8.00 @M (6H n, 6.92
(1Hd)535(2,,4 MNZGS(SH
s). Exanpl e 58 Synthesis of
1- (2- hydr oxy- 3-i sopropyl -4-{4-] 3- (2H—t§trazo| 5-yl)-be
nzyl]-benzyl oxy}- phenyl)-ethanone. 0 1 HOON
To 1-[2-Hydroxy-4-(4-{hydroxy-[3-(2 H-tetrazol-5-yl)-phenyl]-methyl} -

benzyloxy)-3-isopropyl-phenyl]-ethanone (100 mg, 0.22 mmol) in anhydrous CH,Cl, (5.4
ml) is added Et3SiH (281 pL, 1.76 mmol) and BFseether complex (56 pL, 0.44 mmol).

The reaction mixture is stirred for 1.5h. The reaction mixture is quenched into saturated
aqueous NH4Cl (10 mL) and extracted with a 50% tetrahydrofuran/ethyl acetate solution
(3x 30 mL). The organic léyers are combined, washed with brine, dried over sodium
sulfatesodium sulfate, and concentrated to an oil. The residue is purified by reverse phase
HPLC using a gradient of 90:10 to 20:80 (H,0/0.1%TFA):CH3CN as eluent to give the
title compound (29 mg, 30%). LC-MS (m/e): 441(M-1); "H NMR (DMSO0-dg) & 13.1
(1H, s), 7.82 - 8.00 2 H, m), 7.78 (1 H, d), 7.30 — 7.55 (6 H, m), 6.72 (1H, d), 5.22 (2 H,
s), 4.08 (2H, s), 3.57 (1 H,m), 2.57 3 H, s), 1.26 3 H, 5), 1.23 (3 H, s).

Example 59
Synthesis of 1-(3-fluoro-2-hydroxy-4-{4-[3-(2 H-tetrazol-5-yl)-benzyl]-benzyloxy} -

Ijo}\/(;\OI\LN

phenyl)-ethanone.
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i I NN 10 H To

1-[2- Hydr oxy-4-(4-{hydroxy-[3-(2Htetrazol -5-yl)-pheny
WO Reoes1890 } benzyl oxy) - 3-i sopropyl - phenyl ] - et hBEIDNE2005/041441

(100 ng, 0.22 nmol) in anhy us CH2C12 (5.4 nl) is

added Et3SiH (281 L 1.76 ) and BF3et her conpl ex

(56 L, 0.44 mmol). The reaction mxture is stirred

for 1.5h. The reaction mxture is quenched into

d ue N nd ted
004 hEHTG FgaPBIHT i esstiety b E5Fibeb Bemplty dmploying
1- [muoerquef&@m 4 BYEbSy-pI- @fﬁ%k&eﬁyl)%\%ﬂ)ﬁ? i ﬁ} -benzyloxy)-

bri ne, dried over sodi um sulfatesodi Um su
phenyhleeshancat edd stirring 2i dt roohh eemesitaige Qlgaiperd isfthettle yompound (18

r s S HP j.n ' f. 90; o 20: 80

meg PG) f@%@@aﬁ@ﬁ@%ﬁﬂ&ﬁﬁ?ﬁ@}éﬁ%&B%M%S 783> 8.00

(29 Q9 (7 4

@ HOD@OPWQ B dgp7.430 43 /960 {—ﬁq%\ﬁ) 82()2_H cfb Mél%iﬁ hmé%\% H, dd),

528(281(s)1,4k628(c2)H A 2361(3171 85 (6 H, m, 6. 72 (1H, d),
5.22 (2 H, s), 4.08(2 %npl (?7(1H n, 2.57 (3
H s), 1.26 (3 H s), ¢00s) . Exanpl e 59

SyshBdiNes1 -82-8fdroxy-3-pro 14 4-[3-(1H-tetrazol-5-yl)-benzyl]-benzylox

i 1 (3- O1-2-Bydr N b (2I—I—tetrgz)ol ey

phedyDpethenginexy} - phenyl ) - et hanone. O HO O ~ F |~ ~I
NrJ 25 H WD 2006/ 057870 PCT/ US2005/ 041441 -104 The
title conpound is prepared essenti al INyNas described in
Exanpl e 57 enploying 1-[3 -£lU
{hydroxy-[3-(2Htetrazol - 5- ]~ methyl }
- benzyl oxy) - phenyl] @ Ansne tirring 2h at room
tenperature. Obtaiged ke title conpound (18 nm,
27% . LG MS (me): #lgg(M1); 1H NMR (DMBO-d6) 6 12.34
(1H s), 7.82 - 8005 (2 H n), 7.73 (1 H dd), 7.47
- 7T66tifl2 chinpoynd ig p‘ﬂéba(eﬂ itla sthhilar toddhef © H4-0)-{fl@or8Y3{(1H-

tetrg%ln% ]Q p@@n}éiﬁ% 2 H} -@g%qyloxy) 2-}$y%1roxy— S—)propyl—glllergyl] ethano)ne

em?) O_Sfé'xg?;g{—g?)%%%e?yl@-H?&BX}%Z{p401£ﬁ-p@1%>fyﬁ{erﬂﬂqﬁte&yﬁl—l)en?(ﬁﬁ{rﬁe. The
crude product is purified via reversed phase C18 preparative chromatography over 8 runs
to provide the title compound as a tan solid (6.3 g, 58 %). 'H NMR (DMSO-d;) 6 12.86
(s, 1H), 7.96 (s, 1H), 7.86-7.89 (m, 1H), 7.81 (d, 1H), 7.48-7.58 (m, 2H), 7.33-7.42 (m,
4H), 6.73 (d, 1H), 5.23 (s, 2H), 4.08 (s, 2H), 2.56-2.61 (m, 5H), 1.45-1.53 (m, 2H), 0.88
(t, 3H). LCMS M-1 441.

Example 61

Synthesis of 3-[4~(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-benzyl]-benzoic acid.

A solution of 3-{[4-(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-phenyl]-
hydroxy-methyl}-benzoic acid (80 mg, 0.197 mmol), triethylsilane (250 pL, 1.57 mmol),
boron trifluoride diethyl etherate (70 pL, 0.542 mmol), and dichloromethane (2 mL) is
stirred 1 hr at room temperature. The mixture is diluted with water and extracted with
ethyl acetate (2 X 10 mL). The combined extracts are dried over magnesium sulfate,
filtered and concentrated. The residue is recrystallized from dichloromethane/hexanes to

give (54 mg, 70 %) the title compound, as a white solid. "H NMR (DMSO-ds) § 12.92
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yl - "H NVR ( DVBO
1H), 12.91 (s,
1H), 7.77-7.85 (

do)

TR DMSO-de) 6

13.06 (s, 1H), 1292 (s
1H), 7.78-7.82 (m, 3H),
% 5352 (m, 15, 7.39-
7.46 (m, 3H), 7.29-7.32
(m, 2H), 6.72 (d, 1H),
5.21 (s, 2H), 4.05 (s, 2H),
3.57 (m, 1H), 2.58 (s,
3H), 1.24 (d, 6H).

LCMS M-1 417.




benzoic acid 7.28-7.60 (m 5H)
6.72 (d, 1 H, OH5.22 (s,
WS208037800 (m 2H),
M1 403. 63 3-[4-(4-Acetyl-

(DVBO- d6) 6
12. 92 (s,
3H) 7.51-7.52 (m 1H),

I sopropyl -

2.04

(s,
phent

1 I—I\

3

benzyl ] -benzoic acid 1H),
7.39-

2H),

3H),
ydr oxy- 2-
et hyl ) -

7.46 (m
521 (c

7.15 OH (s,
4.04 (s,
1.08 (t,

13.06 (s,
7.78-7.82 (m

')l—l\

1H),
2H) ,
SHYCT/URIOMB041441

"H NWR
1H),

7.29-7. 32
405 (c

3H),

Ex.
No.

o m ')l_l\ 6. 72 (d

o 4133}1&\1}&5&‘”[2[]6’6%’730578'7

M 1
No. Chem cal nane Stru

58 (s

cture

D PCT/

et 524

041441
Physi cal dat

(o 6%%%1%@@
a o

64

3 [344{(2—Ccmd>mp33h§n’drbyydr 0

4 13.19 (s,
&R)Pr@%/hyl (

Ké?io% %ih%lybe%gylgm

jberﬂzlel)cacﬁ 32 (s, 2H)
o), 1.11 (t,

I\)’\\IU'O

) - benzyl ] -

ky-

1H),
1H),

2H)

O OH

7.53-7.55 \ (@
7.29-
, 4.05 (s,

"H NMR (DMVSO-d
12.92 (bs,

6H ISMR (DMSO-ds) &

7.96 (d, 1H)13.18 (y1lH), 12.92 (bs,

7.32 (m 2H)
2H),

Cl

| 1%3057.% (%ﬁ@ 7.77-

3.|0/682 @n, A1) M53-7.55

(m, 1H), 7.40-7.46 (m,
3H), 7.29-7.32 (m, 2H),
6.89 (d, 1H), 5.32 (s,
2H), 4.05 (s, 2H), 3.06-
3.14 (m, 2H), 1.1 (t,
3H). LCMS M-1 423.

65

3-[4-(4-Acetyl-2-chloro-3-
hydroxy-phenoxymethyl)-

benzyl]-benzoic acid

OH

C!

"H NMR (DMSO-ds) &
13.15 (s, 1H), 12.94 (bs,
1H), 7.94 (d, 1H), 7.77-
7.82 (m, 2H), 7.30-7.51
(m, 6H), 6.91 (d, 1H),
5.33 (s, 2H), 4.05 (s,
2H),2,63 (s, 3H). LCMS
M-1 4009.

66

3-[3-(4-Acetyl-3-hydroxy-2-
methyl-phenoxymethyl)-

benzyl]-benzoic acid

OH

'H NMR (DMSO-dg) &
12.92 (bs, 1H), 12.85 (s,
1H), 7.78-7.82 (m, 3H),
7.27-7.49 (m, 6H), 6.72
(d, 1H), 5.23 (s, 2H),
4.06 (s, 2H), 2.59 (s, 3H),
2.01 (s, 3H). LCMS M-1
389.




3H). LCM5 M1 423. 65 3-[4-(4-Acetyl-2-chloro-3- '"H
NVR (DVSO-d6) 6 hydroxy-phenoxynet hyl)- 13.15 (s,
wakos/03B7®4 (bs, benzyl]-benzoic acid 1H), 7.Bdr/{82005/041441

1H), 7.77 \ 0 % OH 7.82 (m

730751 ci (m

6H). 6.91 (d, 1 H), OOH5'1§§ 4.05 (s,
2H). 2,63 (s, 3H). LOMS M1 409 66

3-[3-(4-Acetyl - 3-hydroxy-2- 1H NVR ( DMSO- d6) 6
Fet hyl - phenoxymet hyl)- 12 92 (hs—1H) 12 85{s-
Ex. benzyl]-benzoic acid J 8 7 82 (m
7. 27- 7Chemicah nag)y) ﬁzr BPE 1h), | 5. 23P§%5%%|‘3‘|?m
No. 4 06 (s, 2H), 2.59 (s, 3H) 2 01 (5 B Lo M1
LS 13- 000\ P63 B5d¥9-PCT/ US2005/ 041441+ HDRMR (DMSO-dg)
(hemy&iil name StriJTcture Physi cal data Ng%?géos 1H), 12.85 (5
3 mmm ®lhydr gxy-2- 1HNMVR ( DMBSG » LEL), 128245,
Rr %fl 8 %%Xé’diﬁft hyl)- 12.92 (bs, 1H), 1Pu8% {6782 m, 3H),
behr? BN201 C acid 1H), 778782(m 3H), 7.27-7.49
Em gtl)l) g e 59OH(1(OI A7 ?3)7;7429%@%1)%?72
S, , . -Z. C{n
1H)5.22 (s, 28,
(t, 3H. LovB M1 417\(&; , 1H),
4.05 (s, 2H), 2.53-2.59
(m, 5H), 1.41-1.47 (m,
2H), 0.83 (t, 3H). LCMS
M-1 417. |
68 | 3-[3-(3-Hydroxy-2-methyl- ' NMR (DMSO-dg) &
4-propionyl- 12.90 (bs, 1H), 12.90 (s,
phenoxymethyl)-benzyl]- 1H), 7.78-7.82 (m, 3H),
benzoic acid 7.27-7.49 (m, 6H), 6.72
/Y(;(’ | (d, 1H), 5.23 (s, 2H),
° o 4.06 (s, 2H), 3.02-3.09
(m, 2H), 2.01 (s, 3H),
1.11 (t, 3H). LCMS M-1
403.
69 | 3-[3-(4-Acetyl-2-chloro-3- "H NMR (DMSO-de) &
hydroxy-phenoxymethyl)- 13.15 (s, 1H), 12.93 (bs,
b I]-benzoic acid 1H), 7.94 (d, 1H), 7.77-
. Y@["C’“ 7.82 (m, 2H), 7.25-7.46
I . , 2H), 7.25-7.
Cl
o o (m, 6E1), 6.89 (d, 1H),
5.33 (s, 2H), 2.63 (s, 3H).
LCMS M+1 411.
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68 3-[3-(3-Hydroxy-2-nethyl- 1H NVR (DVMSO-d6) S
4- propionyl - 12.90 (bs, 1H), 12.90 (s,
w@b@aosismnet hyl ) - benzyl ] - 1H), 7.78-7.82 (m 3HCT/US2005/041441
benzoic acid 7.27-7.49 (m q}—% 6.72 (d, 1H), 5.23
(s, 2H, N 4.06 (s, 2H), 318%3.09 (m 2H), 2.01 (s,
3H), 1.11 (t, 3H. LCVs M1 403. 69
3-[3-(4-Acetyl -2-chloro-3- 'H NVR (DVSO d6) 6
hydr oxy- phenoxynet hyl )- 13.15 (s, 1H), 12.93 (bs,
benzyl | - benzoi ¢ aci d 1HPreparationdd 1H) 7.77 7.82 (m

Syghlbsis 61 Rpmerdly isisdproflyiianyoypli-pled-tfhyHdenzonitile.
2006Y SBTBROOFBHY ISR AB/fikbapy!sil A 8o:Bmeslylathicnyl) B thyl]-
S hesj f .. ]
beropiB I s R 4.62mmeb) snd e A
bt rila. | ad ] ; . o
by ony et i SORPBoy TR addedand e mieags p stipd
roduy kmpepaneoltl thin. | Ehe(ixbe @ cobléddo 0l gndabdomethane (0.12 mL, 1.8

t et r ahydr of uran g,lo m) is stirred at 0 C. Sodium5 )
mmgly s afided. g hagesting maxiare igistired gigopgy, tempestuserb hir.j The mixture
. . . : o
s GRar ARGt el hidib S GrorkRE B EEIRRIR s
aceff@ie,ldhdrthe orpasic lagepkbndentraddle@he silue éspurtficdorintikicar e

is stirred,at roomtenperature 18 hr.. The m xture 1S
ChiglREsPY; L AmgDbhe:aBE roa] BerBHF i gt aRovide 400 me, 60
) I pe a _

o AR Bboufl ot AhRRM oL INIR FEBERLE 7 G iR 7 537,09 (m
2Hy,i 82’6V Modm, 1H),c2 bisat Ay Hef8hig, ZH) Bid1g sV H)) 1 /06Xl ant D1 H).
9: 1 hexanes: ethyl acetate to proyide 400 ng, 60 %the
title conpound, as a coPBeRagadondd 14 NVR (CDCL3) 5

Sl 5 VBt i ),

( m AbHytionRrf Splaneshaxyr(4a0iisSpruplybiliasylofyrdethyl-phenyl)-methyl]-
bertzgit D X B276 B SR Ay IS o T Bhtta 1M tetrahydrofuran
solution of tetrabutylammonium fluoride (1.2 mL, 1.2 mmol) is stirred at room
temperature 18 hr. The mixture is diluted with water (100 mL) and extracted with ethyl
acetate (2 X 50 mL) and the combined extracts are concentrated. The residue is purified
via silica chromatography eluting with hexanes to 1:1 hexanes:ethyl acetate to give the
title compound (188 mg, 76 %) as a colorless oil. LCMS M+1 254.

Preparation 91
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-methoxy-
methyl}-benzonitrile.

The title compound is prepared in a similar manner to 3-[[4-(4-acetyl-3-hydroxy-
2-propyl-phenoxymethyl)-phenyl]-(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile
employing 3-[(4-Hydroxymethyl-phenyl)-methoxy-methyl]-benzonitrile to afford 248
mg, 78 %, as a colorless oil. LCMS M+1 430.
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15 A sol ution of

3-[met hoxy-(4-triisopr opyl si | anyl oxynet hyl - phenyl ) -i ne
wao boobps78benzonitrile (0.4 g, 0.976 mol ), PCT/US2005/041441

tetrahydrofuran (10 nL) and 1M t et rahydr of uran

solution of tetrabutyl ammoniltm f1 uori de (1.2 m, 1.2

mol) is stirred at room tenperature 18 hr. The

mxture is diluted with water (100 nL) and extracted

with ethyl acetate (2 X_ 50 n.)_and the conbined

extracts are concentrat e@lam’é"’?@si due is purified 20

t 4, the b _ Tk
SRy R e SR Rt T L
bernzgloxwr%@romd mlenyil]-@thaﬁsme oil. LCMS M+l 254.
Preparation 91 Synthesis of 3-{

[4- (4-acetyl - 3-hydroxy- 2- propylypheng Nmst hyl ) - phenyl ]
-met hoxy- nethyl; -benzonitrj Ie lheNtitl e conmpound
is prepared in a S|mlar
3-[[4-(4-acetyl - 3-

hy
2- propyl - phenoxy nyl |
- (tetrahydro-pyrang2- y;oxy) -methyl] -b enzonitrile

enpl oyi ng
3- [ (e tild compomidiy har@bi%ﬁ)dséenﬁ@lﬂ}h@@(&esﬁielbédyﬂo} 1l{$JML{ﬁubfd-[3-
le to afford 248 % }78% a col orl ess oil LCMVS

(1 Kzetrazalo>-yiiphenpd Sereyiridousirontdpiopyl-phenyll-cthanone,

emﬁf@gﬂrf éfﬁtogélsé@%{}h }k r&ﬁr— -‘})r?pézl-gal]r} 0x ethgfo)l-p}gn% -methoxr?f
meﬂ]y—l}rbdn’my)h}tﬂlette Igzxgel (0129' ng347 pé)adyhe tplﬂ‘lﬁlft)ﬁﬁﬂométah a rlmreﬁderl'ﬂoam

title co

' SR DO S 1285 4t BOASES TED Pt T BN G 11y 7.59 (A,
2813800 4B, olh) (DA 0 (TS5 (- P BINLOK . sH), 2.09
(s, 3HJ, 1.47-1.56 (m, 2H), 0.84-0.92 (m, 3H). LCMS M-1 471

[ 4- (4-acetyl - 3- hydr oxy- 2- propyl ﬁhenoxymst hyl ) - phenyl ]
- met hoxy- met hyl } - benzonE&AMP give (129 ng, 47 %

Syl?cflestlg‘@% 3'6 f 46@11%%?1 @l"l%r -@-phﬂ)}@ Bg@ﬁoxfbﬂ_ﬁfﬁy? %ﬂéwmmet}}gxy-

memyspb@a,owlad)d 7. 59 (d 10 2H), 7.42-7.49 (m 4H), 6.71
(d, 1H), 5.50 (s, 1H), 5.25 (s, 2H), 257261(m
5H, 2.09 (s, 3H), 1.47-1.56 ( 2HQ 0.84-0.92 (m
3H). LCVs M1 471. Exanple rggOf 3-{

[ 4- (4-acetyl - 3- hydr oxy: 20t | - oxymet hyl ) - phenyl ]
- met hoxy- net hyI}-beiAc acl d.

O OH

The title compound is prepared essentially as described for 3-{[4-(4-acetyl-3-
hydroxy-2-propyl-phenoxymethyl)-phenyl}-hydroxy-methyl}-benzoic acid employing 3-
{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-methoxy-methyl } -
benzonitrile to give a white solid, 82 %. "H NMR (DMSO-dj) & 13.00 (bs, 1H), 12.85 (s,
1H), 7.96 (s, 1H), 7.79-7.85 (m, 2H), 7.63 (d, 1H), 7.40-7.48 (m, 5H), 6.72 (d, 1H), 5.50
(s, 1H), 5.24 (s, 2H), 3.30 (s, 3H), 2.58-2.61 (m, 5H), 1.44-1.52 (m, 2H), 0.84-0.88 (m,
3H). LCMS M+1 449.
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o0 0 OH 15 0 OH The title conpound is prepared
essentially as described for 3-{[4-(4-acetyl-3-
Wh@s05387@- pr opyl - phenoxynet hyl ) - phenyl ] - hydr orRgF/Ie10ny041441
}-benzoic acid enpl oying 3- i014-(4-acetyl- 3
-hydroxy-2-propy|-phenoxyneg yl) - phenyl ]
-met hoxy-nethyl } - benzonitrile to give a white
solid, 82 % 1H NWR (DMSO-d6) 6 13.00 (bs, 1H), 12.85
(s, 20 1H), 7.96 (s, 1H, 7.79-7.85 (m 2H), 7.63 (d,
1H), 7.40-7.48 (m 5H) ,Fq’se.l’f'zaf?%',ls’?m, 5.50 (s, 1H),
Syhthéds ¢153-(Lhisoprosydsilahylot 1-B&i i1y,
Y?%44-1.5é (n1I§F§ﬁ O.g4igg§gg(n] gﬁ;?h%%%gﬁ%ﬁl 449.
WO 20067tos od Aahpdrprygdadbopopyladanyloxyonetnd wheayl)-oretin]-

i f . . 4. ) )
oo BT, D7 31 e Ry eoMgayPdinens dyh i sivdro-
1,2ebenfiodOxdH3(EIN00E) (2.7 g, 6.25 mmol), and dichloromethane (50 mL) is stirred at
3-{ hydr oxy- %4-t ri i sqpropyl silanyl oxymet hyl - phenyl )- nmet
roomy fepiperdis gt e i(The nyiztupsisgliluted itheeaveyus pEatef/mediim hydrogen

i odi AR o o | Q- 5.
car B Aokl i S RISRESHABL o SEh) R ohbingd prtracts are
drietl over otagnesila self§tb0filrd,iagd Sbihdentgtedt THeQERiGRMRDUATIH Qia
24 hr. The g%é ure is diluted with aqueous saturated

siliga, eHromPiogPaY efting ¥ ibbereaesin$ ehexanes @y ldicetate to give the title
j I i 2%t rnact r
cop B0 MR, by TP (COPEY BN 505 P
7.9¢ gmg £H), 17219781 Tine2 HRsA.66u@, 119), pSHiT.5@Mn VAT, 49071(5,081), 1.17-1.31
chromat ography eluting with hexanes to 8:2
( *ﬁnes: ethyl acetate to give the title 10 conpound

1.2 g, 60 % as a whit id oH NVR (CDCL3) 6
2(3. 06-8. 10 (r?? oH), 7. sg?re;’%gil@?“rr?ﬁlm, 7.79-7.81 (m
Sylﬁ;h%s,is c:YLf.36?-(%uiisbg)(?flﬂsiragymxﬁﬁeﬂlm—plﬁggl)gn}ﬁ:r}:-bél_&onﬁ#'ﬂbe.
C17-1. m . Preparatio . nthesis o
3. (Aot of SoSBay oS PRy tORgH §5ginmed apd
LA A o 0f ' ' .
cERALI 0035 85058 ! PR RO PN
addetl and thestellowesdlwionGs Sirrddol(amii atroértémparhiong. dBhe(s6Rutiv, is
. 64 ). i added and the yel]ow solution is
0002?4 ‘Prog’g-p %%51 ﬁ%TﬁﬁSOPM%W%%@@hﬂrb%@lkawmlei (82¢g,0.51
| P
AP S oranes saction i simed L b hrpomURIBRERpS. The
reaeliqnis dilgted Srithiwatamanid) extmicted chdth. etiyi acétaeul ™ HYO)AMTYE extracts
[ room tenperature. The 20

e PSRRI ety el Seperalns Ine 20,

0 956 Qo) ol R RG0S AU BI le

give 80 amn 5 &4, @d a chhelesesndut NMR (CDCLs) § 7.60-7.67 (m, 3H), 7.47 (1,

1H), 7.37-7.40 (m, 2H) 7.27-7.28 (2H), 5.60 (s, 1H), 5.50 (s, 1H), 1.10-1.29 (m, 21H).
Preparation 94

Synthesis of 3-{1-[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl}-vinyl }-

benzonitrile.

The title compound is prepared in a similar manner as 3-[[4-(4-acetyl-3-hydroxy-
2-propyl-phenoxymethyl)-phenyl}-(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile,
employing 3-[1-(4-triisopropylsilanyloxymethyl-phenyl)-vinyl]-benzonitrile to give 0.46
g, 47 %, of the title compound as a white solid. LCMS M-+1 412.
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purified via silica chromatography eluting with
hexanes to 9:1 hexanes: et hyI acetate to give 90 ny,
W@ 20085830 a col orl ess wax. 'H NVR (CDCl13) 8 7.BOFUSHUS/041441
(m 3H), 7.47 (t, 1H), 7. 3{1 40 (m 2H) 7.27-7.28
(2H), 5.60 (s, 1H), 5.50 (silthH) 1.29 (m 21H).
25 Preparation 94 Synthesis of 3 {
1-[4-(4-acetyl - 3- hydr oxy- 2- propyl - phenoxymet hyl ) - pheny
[1-vinyl}- benzonitrile. Thep; He conpound i s
prepared in a simlar
hédidof A{RESABky- 1- _tetrazol-5-yl)-phenyl]-vinyl }-
Syl% b y {pﬁag%(%?re%?ﬁ%l?gﬁénﬁ fl-b([t etrahyt}ilir)op py}r’;\n g%/l
ber@yﬁaxyfrphml ethamonenitrile, 30 enpl oying
3-[1-(4-triisopropylsilanyl oxymethyl - phenyl)-vinyl]-be
nzonitrile to give 0.46 g, 47 %gof tye title conpound
as a white solid. LCVS M1 412 ) \WQ 2006 057870

PCT/ US2005/ 041441 -111 L]fz_x @ hesis of

1-[ 2- hydr oxy- 3- pr opy ¢

1-[3-(1Htetrazol » nyl]-vinyl }-

benzyl oxy) - phenyl ] petggnone. H CH2 NN | N _ r~ 0

OH 5 The title compound is prepared essentially as
desthe tidel cémpotﬂ&d[lélp(e@m@ﬂlemﬁalﬂﬁas c(ei;mﬂbeﬂefbf B{@-l(4-5ﬂu0ro [3-

=yl)-ph ] -nmethyl - be drox
ﬂH-i%%ﬁ@'r -nﬁa%mﬂ? e WAl %‘W‘H&YS ‘Piopy phemy)-thanone
emﬁli‘)yﬁi?ﬁg?gﬁgw Eﬁ%c;;[/yl 3’5 h}édﬁg})((};/ nEI)tr%%}flspheno afmethyl) Fhenlyl]-vmyl}
bertzeniziilaitd givied2tnog, gif e R copapontd e tar stolhd @@nﬁmmmmscach) 5

1287 B IR G5 0R 07, PN Bt 78 Al o16 CaIER 7 @) S, 47D, 6.76
«, TH§95 a8 éﬂﬁgls éﬁs 11@ %@2](,%,811%‘) 217 6§g§b85}ﬁ)ii Z%H) 535§n6§ﬁ)

08@(111, 3EI91)LCMSB©1€163 3H) LCVS Ml 453 Preparati on 95
Synt hesis of 3-{ 5
1- [ 4- (4- acet yl - 3- hydr ox§*PAMMPS phenoxynet hyl ) - pheny

yﬂtﬂlesﬁcﬁﬁ’i t-[PendaumitI-hy@oxy-2 p‘fgﬁ’yl-phenoxymethyl)-phenyl] ethyl%
1-[4- (4-acetyl - 3-hydroxy-2-propyl - phenoxyrmet hy

bef’@ﬁwt}lev inyl }-
Add 3-{1-[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-vinyl }-

benzonitrile (0.105 g, 0.255 mmol), ethyl acetate (50 ml) and PtO, (0.010 g) to a Parr
pressure vessel. Purge the reaction vessel with nitrogen, pressurize the reaction mixture
with hydrogen (400 KPa), seal the vessel and agitate the reaction at ambient temperature.
Continue the reaction for 2.5 hours. Vent the excess hydrogen from the vessel and purge
the vessel with nitrogen. Filter the reaction mixture to remove the platinum catalyst. Add
the filtrate and PtO, (0.019 g) to a Parr pressure vessel. Purge the reaction vessel with
nitrogen, pressurize the reaction mixture with hydrogen (400 KPa), seal the vessel and
agitate the reaction at ambient temperature. Continue the reaction for 6 hours. Vent the
excess hydrogen from the vessel and purge the vessel with nitrogen. Filter the reaction
mixture to remove the platinum catalyst and remove the solvent under vacuum. Add the
concentrate, ethyl acetate (50 ml) and PtO, (0.022 g) to a Parr pressure vessel. Purge the
reaction vessel with nitrogen, pressurize the reaction mixture with hydrogen (400 KPa),

seal the vessel and agitate the reaction at ambient temperature. Continue the reaction for
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benzonitrile (0.105 g, 0.255 mol), ethyl acetate (50
m) and Pt02 (0.010 g) to a Parr pressure vessel.
weogesshe reacti on vessel with nitrogen, presBUF/US®05/041441

the reaction m xture wth hydrogen (400 KPa), seal

the vessel and agitate the A&&ction at anbi ent
tenperature. Continue the reaction for 2.5 hours.

Vent the excess hydrogen fromthe vessel and purge 20

the vessel with nitrogen. Filter the reactlon m Xt ure

18 hgusse Yopbthersecsss ayiiogen amahs vesselgad purgedhe vesselawih aittpgen.

Fitle: 8% £2:Rh& )flf.\'g % féﬁf e Ed%éoé)lgt?ﬁﬂﬁ sat\c{ ?eﬁld reﬁ;t%(fg fheldBfvent under
reaction vesse sur ze

vacumac t Add thei cohcentravd, %ﬂllyhadéta&gﬁﬁo (nzﬂl@,(Pt IéEa)yst ﬁ‘eml previeus filtrations

a tate the react.ion
ang §H%e39 :@3@% AT iPRRFaULE esseh a‘%ﬁrg%ﬁiefrefr\cﬁen AEteL Withairogen,
présiiftize M RARICHAPRARTITIAT NG (OPREL), S04 RN W18 acitate the
reaction arovsentitempératura Uomt aiua ithyesteactiva ﬁoeﬁixﬁ dotitse Vaulk therexcess

nder .vacuum Add .t he once t hy ate (50.
by ek RS 5eseel e aige (o veepaY Biteesty e Ledpaction mixture
to Pelfﬁc% thdSlatii@AShiaBat. Vﬁ&%ﬁixﬂ%‘ié"ﬁl‘fér&dl L EoncRABASI0 %@e 25 mg,
the reaction mxture with hydrogen (400 KPa), sea

25theswddoel LGMG Mgl 4Bd-e t he reaction at anbient
tenperature. Continue th rﬁ’dﬁ Z?n for WD 2006/ 057870
PCT/ US2005/ 041441 -112 #$7 Vent the excess
Syhthesioeen b gﬂiotxki% -Mepglel-(Ant[PYr geetHol- Sﬁﬁﬁﬁien‘ﬂ]tdﬂhyl}
nitro ilter the reaction m xture to renove the
bepgyiaxy, g‘@ﬁ?@d] -gibpreneand renove the sol vent under
vacuum Add the concentrate, ethyl acegate (150 nl),
Pt catalyst from previous filtretjonsy-Nand Pt02 (0.105

g) to a Parr pressure vessel o: Re'r eact i on
vessel with nitrogen, 5 preg [ he reaction
m xture wi th hydroge Y KPa), séal the vessel and

agitate the reacty ient tenperature. Continue
the reaction for 22 50mours. Vent the excess hydrogen

fromthe vessel and purge the vessel with nitrogen.
Fi | {le titleeompauind tsrprmaxetdmseentraﬂy aedwsbtmbrm[ét(ﬂf{lﬂmro [3-

ESBSES DR a5 @1%1 SRS e
em%&ﬁﬁygsiggtqgf(ﬁggg t-[a%yaﬂofstg%n i; 5K h etﬁﬂrl')-{phenyl] ethyi}

betgoniiyi %x@b&tﬁlfeqwmgoue mb@me (@2-50m8; 49 %) apa @it syhé 'HNMR
(Dmd-%s) ke et ggg,r%&fgsaiﬁg ALK a .‘zﬁ) 453 63408, 6.73 (@,
1}1()15%3 el QPI?Qi 3@@4' VR 8BYA 60 (FRLI1Y), 1 6650 Z3HDX We= B5ONAT ZPY), 0.87

phenyl ] -ét hanone
@, 3H) ﬂOCM% M+1 457,
Example 74

Synthesis of 1-[4-(4-{amino-[3-(1H-tetrazol-5-yl)-phenyl]-methyl}-benzyloxy)-2-

hydroxy-3-propyl-phenyl]-ethanone.

LS

O OH
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enpl oyi ng 3-{
1-[4-(4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - pheny

WO 2eoesRglo } - benzonitrile. The title compound PGI/US2005/041441
obtained (12.5 ng, 45 % as ? white solid. 1H NMR
(DMBO-d6) S 12.85 (s, 1H), 8130 (s, 1H), 7.75-7.85 (m
2H), 7.35-7.54 (m 6H), 673(d 1H), 5.23 (s, 2H),
432(m 1H) 255260(m 5H), 1.66 (d, 3H)
1. 46- 0 (t 3H).. LCMS Mt
Exaﬁ’dlﬂ@{tm& ogg» r[flr{és{la@dng (2]—[ tetrazol-5-y1)-phenyl] -methyl}-benzyloxy) 2-

il R A S!S e Ar oL 1 me

0. 70HME]) 206! QETRILY, mwgam MﬁL) is aﬂlsedoatrmmuempaﬁmre 48

b TSP SE S5 iyt % GOk5 15 PO e TR O REHb A S e drted
un&@wa?.\uzﬁ-)?b %kah)e stithd do‘ﬁl&ﬁﬂ){ RBOFRN N e, %%EWHIE: sth 71-‘41 NMR

and tetrahydrof uran
(DMSO-t9d HLS& (Gsan) e&ﬁJé:rsaRH} 6 leE(s TH) 7'9|8€(de), argd (ldslH) 7.35-

filtered etrahgdrof 6(
7.5%(Gm, QH«} Qﬂ% @@1 1@@%&8 &H&Mﬁ 6802190 veo & haZ (i P, T46-L54 (m,

RGP ST 8N %879 (bs. 2H) 818 (s, 1H,

7.98 (d, 1H), 7.80 (d, 1I—I) 735 758(m 6H), 6.72

(d, 1H), 5.74 (s, 1H) 5@8 i , 2.58-2.62 (m

5H), 1.46-1.54 (m as’é’% LCMB M1 456.

I L f - g

Rl N o %%%%9 SBop: %hﬁgaéxl;etﬁee B Hheryt
tetfazplas yl]){-ﬁhenyiﬂmwl} abetamlide- phenyl ] - net hyl -ac

etamde. 10 H NN | ,~T 0 OHA mxture of

1-[4-(4-{am no-[3-(1Htetrazol 5-y|)-§enyl]-rrethyl}-b

enzyl oxy)- 15 2-hydroxy- 3-pr 'TY;- et hanone (80

ng, 0.175 mmol), acetyl chl eft 0. 211 ni nol)
red at room

and di chl or omret hane od P
tenperature. Pyridin O L, 0.62 mmol) is added and
the mxture is stinfedf at” roomtenperature 24 hr. An

addi ti onal portion Q)f Oéﬂcetyl chloride (20 L, 0.28

a t t d
o i 3T A b L D Rk S S Ryt pengyiony-
2-lyRirdky@3-bRNST-PRGhyPP&R S e X80 mg, 0.175 mmol), acetyl chloride (15 L,
0.211 mmol) and dichloromethane (1.5 mL) is stirred at room temperature. Pyridine (50

uL, 0.62 mmol) is added and the mixture is stirred at room temperature 24 hr. An
additional portion of acetyl chloride (20 pL, 0.28 mmol) is added and the reaction is
stirred an additional 24 hr. The reaction mixture is purified as is via reversed phase C18
preparative chromatography eluting with 4:6 acetonitrile:water (0.1 % trifluoroacetic
acid) to 8:2 acetonitrile:water (0.1 % trifluoroacetic acid) to give the title compound (53
mg, 61%), as a white solid. "H NMR (DMSO-de) & 12.85 (s, 1H), 8.92 (d, 1H), 8.03 (s,
1H), 7.92 (d, 1H), 7.80 (d, 1H), 7.36-7.61 (m, 6H), 6.73 (d, 1H), 6.23 (d, 1H), 5.25 (s,
2H), 2.59-2.62 (m, 5H), 1.97 (s, 3H), 1.46-1.53 (m, 2H), 0.88 (t, 3H). LCMS M-1 = 498.
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20 preparative chromatography eluting with 4:6

acetonitrile:water (0.1 %trifluoroacetic acid) to
w@2@casmsronitrile:water (0.1 %trifluoroaceti cPEUS005/G11441

give the title conmpound (53 lgg 61%, as a white

solid. 1H NMVR (DVBO-d6) 8 12!8% (s. 1H), 8.92 (d, 1H),

8.03 (s, 1H), 7.92 (d, 1H), 7.80 (d, 1H), 7.36-7.61

(m 6H), 6.73 (d, 1H), 6.23 (d, 1H), 5.25 (s, 2H

2.59-2.62 (m 5H), 1.97 %%@,SFQ 1.46-1.53 (m 2H)

0.88 (t, 3H). LCVsS M1 mple 36 \\o 2006/ 057870

Swﬂﬁ@élﬂfgggf%&ééﬂ -3-h}drbx o5 AR SR Ph&lyIN3-(1 5
teﬁaﬁ@dé‘bﬁ%;@l@nﬂﬂ-@p}?hylbhmﬂwwﬂéfdmym)dqahenyI] - [3 -(1 H

tetrazol -5-yl)-phenyl ] - nethy }. met hanesul f onam de.
OOH NHNN T \ 0\ Gs0H 5 Thelltitle conpound

é%\éExarrpl e 74

enpl oyi ng net hane sul f onyl
1-[4- (4-{amino- [3-( @tras #1)-phenyl ] - et hyl } -
benzyl oxy) - 2- hydr yl - phenyl ] - et hanone to give
22 ny, 28 % as a [ ﬁ solid. 1H NWVR (DVSO d6) 8
12.86 (s, 1H), 8.4 1H), 8.17 (s, 1H), 7.91-7.94

(m Tﬁé"htle éo8Pfourldds Eﬂe?ﬁred%s&%tlzl Gﬁgs c(e@bnl?éd)m E}aﬁf)lekgéf’éni%loymg

d,
me&lamg syl&onyg Pblonée sl 12[46124 ({mnn@-[)s (IH mﬁazbl-ﬁsyll[ pher3#)-methyl }-
bergy%%yf-?-h{yﬁx@(xz(- -Blé)pﬂw @nyﬁ%than%glee oaéf%ct: mg, §8 §)/ nats ge\?flln%e solid.
H NMHr(DMs@agwméé pawqumzmm Pheny 5z de7 oarhhy i, 7.80

-benzonitril m Xt uf

(d, 3}1@{746((—1534& 9H937 Mfaﬁ@xm, 2}@1@@(4 PR (1 HY) 5.2H e aH),

274 35D XL 85 driaa 2Hhn B b afb oM BT 35,
nol ), di phenyl phosphor plepaghfigh §6- 3 nL, 15,2 mmol )
and tetrahydrofuran (20 L) is stirred at 50 C 2 hr.

Synthesisbd- (e drase bR duidroat 2urepyd phenoxpmathe el zide-

a silica chromatography eluting with
meﬁﬁ)?a%éengg?lg\ﬂ? 3 hexanes:ethyl acetate to give the

ti t Aanixompofitid [4(Fdcegyl- 5@8@@}2@ j1t eﬁ@iyn@bthﬁ%ﬂ%]l
439. 2&57 parati.on 97 Sgnthe3|
hydroxy-metyé -binnigglara gy 722 progh L %ﬁl@ﬁé‘m}‘ﬁé@ 3yA-9lupienyepe (2.3

mL; 872 Rmol), diphenylphosphoryl azide (3.3 mL, 15.2 mmol) and tetrahydrofuran (20

mL) is stirred at 50 °C 2 hr. The mixture is concentrated and the crude residue is purified

via silica chromatography eluting with hexanes to 7:3 hexanes:ethyl acetate to give the
title compound 1.77 g, 56 % as a white solid. LCMS M-1 439.

Preparation 97
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-amino-
methyl }-benzonitrile.

A mixture of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-azido-
methyl}-benzonitrile (1.77 g, 4.02 mmol), triphenylphosphine (1.16 g, 4.42 mmol), water
(0.5 mL) and tetrahydrofuran (25 mL) is stirred 18 hr. The mixture is concentrated,
diluted with water (100 mL) and extracted to ethyl acetate (3 X 50 mL). The combined
extracts are dried over sodium sulfate, filtered, and concentrated to a bright yellow

residue. The compound is used without further purification. LCMS M-1 413.



methyl } -benzonitrile. A mxture of
3-{[4-(4-acetyl - 3- hydroxy- 2-propyl - phenoxynet hyl ) - phen

wQ kjosazisdo- net hyl }-benzonitrile (1.77 g, 4.02PemoE3005/041441
tri phenyl phosphine (1.16 g, .4,42 nunol), water 25
(0.5 nL) and tetrahydrofiuaﬂ1%25 m) is stirred 18 hr.
The m xture is concentrated, diluted with water (100
nm.) and extracted to ethyl acetate (3 X 50 nL). The
conbi ned extracts are drled ? ? sodi um sul f at e,
filtered, and concentrat &Fample right yell ow

Sy%ﬁ?%l???at{uiugﬁ SRS %?moocs plelfflienyl)-amino

mef@Ty-bSeod5sddd 1441 - 115 Exanple 77 Synthesis of
3-{[4-(4-acetyl - 3-hydroxy- 2- prgtex)leN-p enoxymet hyl ) - phen
yl]-am no- nethyl}-benzoic aci J O i OH OOHS
A sol ution of OH
3-{[4-(4-acetyl -3-hy Nerop phenoxynet hyl ) - phen
yl']- am no- nethyl rile aqueous 5N sodi um
hydr oxi de (15 niL ), and ethanol (50 nL) is
stirred at reflux 2 hPH The pH is adjustedtoZvvith

S TR SRS P [ ARy P piop S B R DA A
ammoem\aﬁnsrl}eblenmnimumla?a:ous 500 smd?qrm?pﬂrbléndn €15 &, b mmal),iand

e iltere
i T TN R I a—

aqﬁe@ﬁ@hﬁﬁﬂctﬂbﬁ@ 8cifhid em&&@r@&péﬂaypmmm 5ARAY). eTHY doRtbined
2 water (0.1 %trifluoroacetic

extsﬁﬁme &@éh@n‘h’tth iwater (Ybmébg endbiing (0enkh dgcdf ever 1Bagpesigih sulfate,

10 ﬁltirgg,zqéq ((‘6) cer%q? 4 5@165851?1% i3 %}lﬁlﬁefbmg!b% Ylatey rsecgg)liaﬁe F& 8
pre%ah%&or? cﬁl%n{a(ﬂo graphly; elﬂtﬂ%zwiﬂ@' 8: 2jldirliter(@ 517’,§ :‘g’rlﬂﬁbroétcel’ﬂa\, ac1d) acetomtrﬂe

to :{cgtongﬁ;e toglgeﬂ 5 %@7 Vngs asw)nte g_lszstgllm-sgph@g I@ MME}QPM%D-@B) )

13,35 g s SR 10 O be T B R ey P B 0B T . 772

(d, meb hy.b ) -7eremy, IS, 6088 (1K) 28z ¢, e Ha.C3.08 () DH,12.57=2 bl (R, 5H),
15 1.46-1.53 (m, 2H), 0.88 (t, 3H). LCMS M-1 432.
Example 78

Synthesis of 3-{acetylamino-[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-
methyl}-benzoic acid.
O

Mmoo
OH
O OH
20 The title compound is prepared in a similar manner to N-{[4-(4-acetyl-3-hydroxy-
2-propyl-phenoxymethyl)-phenyl]-[3-(1 H-tetrazol-5-yl)-phenyl]-methyl } -acetamide
employing 3-{[4-(4-Acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-amino-

methyl}-benzoic acid to give a white solid (48 %). 'H NMR (DMSO-dg) & 13.01 (bs,
1H), 12.86 (s, 1H), 8.89 (d, 1H), 7.80-7.88 (m, 3H), 7.37-7.57 (m, 6H), 6.72 (d, 1H), 6.20
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15

i OH ~ OOCH 20 The title compound is prepared in a
simlar manner to N-{[4-(4-acetyl-3-hydroxy-

wWQ260psre phenoxymet hyl ) - phenyl] - [3 - (1 Ht ePCHES2005/641441
-yl )-phenyl] -nethyl } -ac_eltlgm' de enploying 3-{
[ 4- (4- Acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - phenyl ]
-am no- | nethyl}-benzoic acid to give a white solid
(48 %9. 1H NWR (DMSO-d6) S 13.01 (bs, 1H), 12.86 (s,

@ G 525 G2hiz 5762 s sb e g 531, 2D 0 88 31,
LCRGWUEA695/ 041441 -116 (d, 1H), 5.25 (s, 2H),

2.57-2.62 (m 5H), 1.95 (s, 3H), 1.46-1.53 (m 2H),
0.88 (t, 3H). LCvs MGeneyd Metheddal Met hod 1 General

PR ol &7 ?h%%?%%%@?? .i%%jfiﬁ"ﬁ%‘ni?% R i int
S

|
appropriate racemc H’gﬁﬂ% X
1-[ 2- hydr oxy-4- (4-{hydroxy-[3-(1H
t et FheAppraprigtejragamaisyromperpdistich 2 d 2 hygsy-4 4 -bydigry-Fis(142-
enyl:].- -] - R 4. ; -l is 12
SR A O8 f pRBRI it 58 e 012
mmio$)dp ﬂFMb%@thgonmacﬁma d)éttfﬂlbf(limﬁrran,(}mrid?]momgl ehtoﬁoj. The
an qil and diluted with_isopropyl alcoho . € . ..
solufiomis pwenqrzgecggbaé\, %W@HP Qaalge Wi éqopwgglﬁiﬂe%liégﬂ[g). iT}le Solution
i L5 ehi o bR it tnfedli6R utPRinga EhRficeldD, 2 X 25
o e i ey
cm belptrardutiredpschogtically eafhd: 1 heptandf:isopvopgtabeabpl ats flow rate of 14
nm/mn,_ .t fford 2 f the.first. el uting f t
L, Tt 27 Sk o Fr s drasion. dbaab it iR 75,
100% &?&ﬁﬁﬁg%%&%@m dia8d fraftiond 8&Hi @RAIIEEoeONExaple 80, 95
(Example 80, 95 15 %ee). The foll ow ng exanples are
% g@).epared essentially as described in General Method 1.
| p. Exanpl es 83 and 84, .t he st.ereo .St ' i
The B R a ot R et s er g DB nen, b eRba e ¢
In 668 3GHANI4AC BHe INGBRNSHi6E proEidRINsH @atectai af thiriomey
1-[2- Hydr oxy-4-(4-11ydroxy-[3- 100 %e.e. ES
doquartent presomdatid y| ) - phenyl ] - OH N- MS 443 M 1.
nmet hyl } - benzyl oxy)-3-nmethyl- oI | H
EXample Chemical Name Structure Physical Data
No.
79 1-[2-Hydroxy-4-(4-{hydroxy-[3- 100 % e.e. ES
(1H-tetrazol-5-yl)-phenyl]- on NN | MS 443 M-1.
Segonl
methyl}-benzyloxy)-3-methyl- H/@LO
phenyl]-propan-1-one isomer 1 0 OH
80 1-[2-Hydroxy-4-(4-{hydroxy-[3- 95 % e.e. ES
(1H-tetrazol-5-y1)-phenyl}- OH Iﬁer MS 443 M-1.
methyl}-benzyloxy)-3-methyl- K(@LO H
phenyl]-propan-1-one isomer 2 0 OH
81 1-[4-(4-{Fluoro-[3-(1 H-tetrazol- 100 % e.e. ES
5-y1)-phenyl]-methyl}- : MS 459 M-1.




I, phenyl]-propan-|l-one isoner 1 0 OH 80
1-[2- Hydroxy-4-(4-{hydroxy-[3- 95 %e.e. ES

W@ deEmsrazol - 5-yl ) - phenyl ] - OH N— I\/IS 443 M 1. PCT/US2005/041441
met hyl } - benzyl oxy) - 3- net hyl i 5) [
phenyl ] - propan-1-one i soner E 0 OH 81
1-14-(4-{Fluoro-[3-(1Htetrazol - 100 %e.e. ES
5-y|) phenyl]-methyl}- M5 459 M1. WO 2006/ 057870

®
8.

D HQoNNEC I N 41441 _117 E\/am'\l e Chl

Examal¢, u(E]?"rPP’Sa @ﬁ?ggl Data Nol|. Girucrure Physical Data
Nobenizyl oxy) - 2- hydr oxy- 3-propyl - F N- phenyl ] - etlhanone

isamer 1 ol H O (OH 82

1- 4be€1ﬂy1PKYh2>h®d1[08Y(31pﬂopﬂH azol - W ES
5-yl h t h N-IN M5 459
be¥ @h g‘ ’j’)eﬁfl1 b %’%yl}g propyl! - @ heI ] - etthanone

isomer 2 0 OR 83 (+)- 3{[4-(e - 3- hydroxy- 100 %
e.eg. ES 2-propyl-phenoxyngthyl)- OH 0 M5 433 M 1.
82j o-"k=[4X4-pHasci-[3-(ySeaxyolet hyl } - [a] D21 _ +1256 % ee. ES
benzoi ¢ aci d isoner 1 o OH|(C=1.0, DMSO 8%
()| 53yl{)[P evdl-meEtyl-- 3- hydr dxy-2- 100 % e, eﬁ‘ajEESMS459M-1-
pro 0X h)sReanvl 1 - O—bg/@b(\@; m ~I O
hydroxy rre %}{%%3 cg}gm d 3 [a] D2 |[isoner 2
0 Cl—lbheny];lbﬂﬁnor(&isdmaﬂ DVSO) e 85 Synthesis of
sodi um
3-{[4-(4-acetyl - 3- hydroxy-2- propyl - phenoxynet iyl ) - phen
83y1 1 |-Cirgdbkg-Anstirgrindronenzoat e. - OH 0 100 % e.e. ES
- - - OH O -~
2-propyl-phenoxymethyl) OH MS 433 M-1.
phenyl]-hydroxy-methyl}- © [o]p® =+12.6 °
benzoic acid isomer 1 O oH (C=1.0, DMSO)
84 (-)-3-{[4-(4-Acetyl-3-hydroxy-2- 100 % e.e. ES
ropyl-phenoxymethyl)-phenyl]- « 9 MS (m/z) (m
propyl-p ymethyl)-phenyl] OH (m/z) (
hydroxy-methyl }-benzoic acid \(@(O/\ +1) 433. [a]p™
isomer 2 0 OH =.11.4°

(C=1.0, DMSO)

Example 85
Synthesis of sodium 3-{[4~(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-
hydroxy-methyl}-benzoate.

s

O OH
Compound 3-{[4-(4-Acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-
hydroxy-methyl}-benzoic acid (357 mg, 0.822 mmol) is stirred in a solution of ethyl
acetate (4 mL) and tetrahydrofuran (4 mL) at room temperature. A solution of sodium 2-
ethylhexanoate (150 mg, 0.904 mmol) in ethyl acetate (2 mL) is added and the reaction is
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O Na 00, 5 O OH Compound 3-{
[4-(4- Acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - phenyl ]

WO 20vga5718%0/ - met hyl } - benzoi ¢ acid (357 ng, 0.822remokl005/641441
stirred in a solution of ethﬁn acetate (4 nL) and
tetrahydrofuran (4 nL) at r‘& ntenperature. A solution
of sodium 2- ethyl hexanoate (150 ng, 0.904 mol) in
ethyl acetate (2 m.) is added and the reaction is V\D

6/ 057 2005/ 041441 8 st
st A BR R e TEACt bR dn s s sl e g oplsing ik grlin figted with
ethet d5 1hB) ghd stirfdl \Wgérausl?t LU re@ﬁtlﬁkhh?t@ %re?ﬁﬂtﬁt% ?éjﬁltered and dried

vigerously. The resulting white preciptate
under vaesruel to gine thir titkeccomyoded avawhitensolad (4v6). t lﬂbNMR KBMSO-ds) &

2§3TRYHY 3548 1) 11 R84 5 i YR R 9Pk b v,

7. 1@*@ lH 6%82 ZdH) 3@1)%5“84 ﬂzH)lH)?s 38 4 GlHalir'm (2 2?1) 1?51 b, 681(59 SH),

14QH>53 52714)2082 (3 ﬁﬁ)sE)CMS M4@33 (memmpldam o 88 (t,
3H. LCVMs M1 433 (paregt amp%ﬂ ﬁreparatl on 98
Synthesis of 1-(2,6-di held‘?p(?fﬁ Benyl - 3-yl) - et hanone.

Syrthesis 601-(2, G%ﬁ&oxg-blphenyl 3-yl) ethanone
1- (2, 4-di hydr ox i odo- nyl ) -ethanone (1.0 g, 59
moilo als@hS@ll@i 8- (2rﬂa§lhb@0b}*—épad@ﬁhwl)d@bmnb éH0ig 3@9 mmol;

58@%?&? ? %ﬁ% df rp% ar a#%{bg(ri ! QI"QBWR engsornoan 7 Chbm. 1979,

44 tmmewﬂejdwummem smyll/ 3 D) @tmo@macemgelﬁaug 7s7adaed phenyl
Pd( dppf) 2C12 (O, 0888 ,
bOfe%ua&{am %g?&r% lﬁpénwe})oﬁ‘}(épaﬁ)&l(i 838 g, o 1@7 slmﬁ}mapd cesium
|
i EERE L4519 R0l B, MR AR Loy L e

filtereé tiabegh 4 bed o£Celite®, wasking Witk dthivl bhdvtakd BBe rdsidob id Mluted with
3011qy1rgr00h| oric acid and extracted with et hyl acetate.

fcléﬁﬁmr@ehlerlg asidand grizacted with ethakarstntév The enmbiaed organic
phagéé &6 vANREd {gfﬁﬂ é %eﬁ&%&ﬁgg%nesiuhﬁ Sflﬁlqar%ﬂ%red ar concentrated

concentrate er redu ressure resu
undee sédiued prespue.i Th@nbsddymg taiiue dhpuifidddgr ﬂﬂkh)chrmﬁitdgrap]gy

with t et te/hexanesto give the titl
elue gﬂ% /§g£§ ganesdg| gy th Ryﬁe CHPRY mzlz@@(awforleswhd

MY S *‘36’1““"&3@393&‘?073’?’@? ST ER D By =88

HzHA), TH)1; 7286& §1), 63H)(1, RES. 8)H581H);124@% 3BDhW;=0.58 in 40%
" cet at %ﬁ exanes. The foll ow ng conpounds are prepared
et 8S/89%29%s described in Preparation 98. Prep.

Chefhe AlRARE cothp MY bt JRONRL&terti@iiR as described in Preparation 98.

Prep. )
N Chemical name Structure Physical data
0.
’ OH
9 1-(2,4-Dihydroxy-3-thiophen- "
MS 1235 (M+1
3-yl-phenyl)-ethanone O OH \; (/e ( )

1-(2,4-Dihydroxy-3-thiophen- O
100 = MS (m/e): 235 (M+1)
2-yl-phenyl)-ethanone O OH S-7




No. OH O 1-(2,4-Di hydroxy-3-thiophen- ~ 99 M5 (me):
235 (M+l) 3-yl-phenyl)-ethanone O Y~ ' ' OH s 100

WA 2(0B/0878D) hydr oxy- 3-t hi ophen- % OH B PCT/US2005/041441
2-yl - phenyl ) - et hanone ~/ N_g ?m e): 235 (M+tl) 0 OH S
WO 2006/ 057870 PCT/ US2005/ A 441 -119- Prep. Chenical
name Structure Physical data No. OH
1- (4-Fl uoro- 2, 6-di hydroxy 101 I\/IS(rrie) 247(|\/Hr|)

bi nhan\ll 3 \/I\ et hanene—0-O-H+—i =l

Prepi- (2, 4- Di dro 3- pyr| di p- 2- II'1r.dg§lml_. mNe):Z
Noyl phenyl 18RS ﬁ“ Prepara%lon 03 Synt esslg%{!g%ta

3-J|[4- (5-acetyl - 6- m/droxv bi phenyl - 2- yl oxynet hyl ) - phen
yI - ( g{oxygéne]tl%l] benkoni t ri ey bl ution of
PRYP XY DBBRENY | | EMBim/d): 927 (M+1)

nmy
3- (bElEI gglg%fgpﬁﬁ%ngﬁenyl ) -

~

101

thvl]-h9n7nnLtri le (848 my
k) O T UITTCO \\J\J

m_) & SSI. anong& év Q%I 3. 25 mmol ).
1 A Sk D s b
LooThe @u@ ﬂw@r@w ?yﬁglgt%d at Nd houf §S GhRr30 (M+1)
coqlylplehyd)-étBoiBdeenper at ure, t tlurg is poured
ont|o saturat ed anmoni oum ¢h| oride (15 m.) and
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e)\TI.aL;L et—wth l:lllyl t0—acetate (4 X ALﬁnL) The
conbi ned organic extracts are conbi ned; washed with

brine; dried over nagmesparatisnllfate; filtered and
Syrﬁl?eljs,?seol}t3r [{ﬁ e(gj -aggt(}jfl? r -hrygglig%?pr%gfﬁ’ S-lill{o?(ygn%th%zl)l-glﬂgentyi]-(hydroxy-
methyl]-benzonitrile.

To a solution of 1-(2,6-dihydroxy-biphenyl-3-yl)-ethanone (446 mg, 1.95 mmol)
and 3-[(4-iodomethyl-phenyl)-(tetrahydro-pyran—2-yloxy)-methyl] -benzonitrile (848 mg,
1.95 mmol) in acetone (50 mL) is added potassium carbonate (450 mg, 3.25 mmol). The
suspension is heated at 50 °C for 14 hours. After cooling to room temperature, the
mixture is poured onto saturated ammonioum chloride (15 mL) and extracted with ethyl
acetate (4 x 20 mL). The combined organic extracts are combined; washed with brine;
dried over magnesium sulfate; filtered and concentrated under reduced pressure to a light-
yellow oil: MS (m/z): 523(M+). The residue is then dissolved in methanol and p- |
toluenesulfonic acid monohydrate is added. After 1 hour, the solvent is removed under
reduced pressure. The resulting residue is purified by flash chromatography (20% to 45%
ethyl acetate/hexanes) to give the title compound as a foam: MS (m/z): 449(M+), 432(M-
OH). |

Preparation 104
Synthesis of 3-[4—(5-acetyl—6-hydroxy—bipheny1—2-yloxymethyl)-benzoyl]—benzonitrile.

To a solution of 3-[[4-(5-acetyl-6-hydroxy-biphenyl-2-yloxymethyl)-phenyl]-
(hydroxy-methyl]-benzonitrile (100mg, 0.22 mmol) in dichloromethane (10 mL) is added
Dess-Martin periodinane (113.5 mg, 0.266 mmol) and potassium carbonate (33.8 mg).
After five minutes, the mixture is directly loaded onto a silica cartridge. Purification by

flash chromatography (linear gradient from hexanes to 50% ethyl acetate/hexanes) gives
the title compound as a white solid (98% yield): 'H NMR (CDCl3) 6 12.8 (2, 1H), 8.02-




10

15

20

25

yellowoil: M5 (mz): 523(M+). The residue is then

di ssol ved i n net hanol andp- tol uenesul fonic acid
worewolydrat e i s added. After 1 hour, the sol vePtT/US2005/041441

renoved under reduced pressure The resul ting residue

is purified by flash chr onet %‘raphy (20% to 45% 15

et hyl acetate/ hexanes) to give the title conpound as a

foam MsS (nmz): 449(M+), 432(M OH). Preparation 104

7,98 215, DEDY - Awezaﬂaom 3. B64T SRy et B 348 drdadm,

| 0
THY %féi mgﬁﬁ ﬁé) @x%ﬁ% 90(25/?{{% Rirokgma 1™ hen
ace}ét]:/hﬁfhr(ehydr oxy- met hyI ]- benzom trile (100rrg, 0.22
mol ) in dichloromethane (10 pl)_ is added Dess-Martin
peri odi nane (113.5 ng, RrepawatanollS and pot assi um
- VE N - 4 -3-
SRR .78 A O R0 A R
yl)mhanbn@atl on by flash chromatography (linear gradient

1 12 ScaRpboniited o ST e Ghams phoey S Thmety-

ph&r@c%gazlrgg %51 j(l?enzérﬁ'ﬁrﬂe %?1 Z@Q@A& M&ﬂoromethane (10 mL)

-120
is agidpd trlﬁﬂmsﬂan%? @0 ﬁHUISBI)and ‘BRS ZEthJ @00 (:qmlv)l H)fter73 OABLnTlte’ssan

adilfonct FrdbuiieR§ S Gegtadil i Hied e Pabr Beafplete Fin 1 bour

Theha R lq@é\ndh@@ v@th@ylﬁLmll\BN@@H and extracted with ethyl acetate The

1- (2- hydroxy-6-{4-] 3S512H-tetrazol -yl ) -benzoyl] o%
combipgq ofgiapieeriipcts arewashed Maddnie; draedaovemaenee@mrmsuﬁﬁe ltered,

S e e T
(15%60d 35% I&thi'ﬂ a&ﬂtalé/(hﬁﬁtnbﬁ)r’te g(i\ileOthBh)le cbmpaﬁidm a colorless solid: 'H

triethylsilane g iv.) and BF3Et20(3).OGUIV¥.
NMR (€D rizekiCod ), a7n7a@i e 2itnaF).3 . By G50 e RS, Tof9-7.08 (m,

991 R T, B0 T STOTRAR = L

and extracted vvlth et hyl mﬁilmsﬁ The conbi ned
or gani ¢ exgracts are washe ine, dried_over

SyniagHeel Lrd-8ydrpsy-6- (4fthwé@a<éfo[3 (2anatrw£r§e>m-phe%]-m§thyl}

b residue is purified by flash
e&ﬁwﬁg&c@r aph%/%%ﬁ?k}og%o 35% et hyl acet at e/ hexanes) to
give the title conpound as a c@}prlessN lid: 1H 15

NVR (CDCL3) 6 12. (2 1H), .2 Hz, 1H),
7.50-7.32 (m 8H), 7.19.7. H), 6.58 (d, J= 9.2
Hz, 1H), 5.12 (s, ., 2.59 (s, 3H).

Exanpl e 86 Synt he |
1-[ 2- hydr oxy- 6- ( 4-@ hygr [3-(2Htetrazol -5-yl)-pheny
[]-nmethyl}-

To a solution of 3-[[4-(5-acetyl-6-hydroxy-biphenyl-2-yloxymethyl)-phenyl]-

(hydroxymethyl]-benzonitrile 185 (230 mg, 0.430 mmol) in iso-propanol/water (9 mL,
2/1) is added sodium azide (4.0 equiv.) and zinc bromide (2.0 equiv.). The solution is then
heated at 110 °C for 2.5 days. After cooling to room temperature, 5 mL of IN
hydrochloric acid is added and the mixture is extracted with ethyl acetate (5 x 20 mL).
The combined organic extracts are combined, washed with brine; dried over magnesium
sulfate; filtered, and concentrated under reduced pressure to dryness. The resulting

residue is purified by flash chromatography (linear gradient from dichloromethane to
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benzyl oxy) - bi phenyl -3 -yl] -ethanone. OHN= i 20 0 OH
Li To a solution of
W@2(40p40578%0 acet yl - 6- hydr oxy- bi phenyl - 2- yl oxy et PgT/USPh&o 1441

yl]- (hydroxynethyl]-benzonl glle 185 (230 ng, 0.430

mol ) in iso-propanol /water” % 2/1). i s added

sodi um azide (4.0 equiv.) and zinc bromde (2.0

equiv ). The solution is then heated at 110 C for 2.5
After coolin ‘SH o room tenperature, 5 nil, of IN

o lé@%%?%em%%leé% OB Maeiveiha titls compeynst s 4 white residue:

e L e

1HYS7.9@(d, d= &4 szeH) JRENe SOy, SEY 7. 20-8.25f(i, 4ED,ed79 @)d = 8.8 Hz,
concentrat ed under reduced )pressure to dryness. The

1H)ex94 ts: kD @b%(sdaﬂ)ﬂ?é%rﬂf{ ed by flash chromat ography

(l'inear gradient from di hane to WO
2006/ 057870 PCT/ US2005/ Oj@i’%ﬁg?zm 9/1/0/0.2

Sysiihesis of bitthane2AGN A4 t{h)yd;gbme [3-tRH-tdttabel-Sohptieng -
wh d (m'z): 492(M+): 1H NMR
m%&ﬁ?%ﬁ@%@gbw @PP@HO%I% 21 (g )1H) 8. 00- 7. 96

(m 1H), 7.90 (d, J= 8.8 Hz, ,7N6@750(m5l—l)
7.29-7.25 (m 4H), 6.79 (d, 5.93 (s,
1H), 5.18 (s, 2H), 260(s aNnme 87

Synt hesi s of

1-[4' -fl uoro- 2- hydr o {hydroxy [3-(2Htetrazol -5
-yl)-phenyl ]1- nethy gnzyl oxy)-biphenyl -3 -yl]
-et hanone. OH N he title conmpound is

pre red essentially as descrl bov or anpl e 86
3? e@ﬁ@pealaf BIPBeRER S ﬁzs A ?%CFI Eﬁ?rggxamp e 86

R P R Ry

(bs? 1B3-S1076, arn) 719)3-Qd J=& 87912( a:u;{) J=897.82 i, 1H};|)7,5367 0F (m, 10H),

7&@@?? %HZSW} %&5. EoiD.s. 79 Smhe 210,95 5

1- (2-hydroxy-6-{4-[3-(2 5-yl)-benzoyl ] - benzy
| oxy} - bi phenyl -3- 15 vy %&#flonh O NEN OO0 OHI i
Synthesis of 1-(2-hydroxy-6-{4- [3 (2H tetrazol-5-yl)-benzoyl]-benzyloxy}-biphenyl-3-

yl)-ethanone.
~ O O

The title compound is prepared essentially as described for Example 86 using 3-
[4-(5-Acetyl-6-hydroxy-biphenyl-2-yloxymethyl)-benzoyl]-benzonitrile: MS (m/z):
489(M-1); 'H NMR (DMSO-ds) 5 12.8 (s, 1H), 8.34-8.30 (m, 2H), 7.97 (d, /= 8.8 Hz,
1H), 7.88-7.73 (m, 4H), 7.46-7.27 (m, 7H), 6.83 (d, J = 8.8 Hz, 1H), 5.35 (s, 2H), 2.61 (s,
3H).
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The title conpound is prepared essentially as
descri bed for Exanple 86 using 3-

WO 2006H578¢kt y| - 6- hydr oxy- bi phenyl - 2- yl oxynmet hyl PehEs00y 041441
]-benzonitrile: M5 (nlz) E(Ml) 1H NMR ( DVBO- d6)
8 12.8 (s, 1H), 834830( 7.97 (d, J= 8.8 Hz,
20 1H), 7.88-7.73 (m 411), 7. 46 7.27 (m 7H), 6.83
(d, J= 8.8 Hz, 1H), 5.35 (s, 2H), 2.61 (s, 3H. WO
2006/ 057870 PCT/ US2005/ 041441 -122 Exanpl e 89
Synt hesi s of
1- (2-hydroxy-6-{4-[3-(2Htetrazol -5-yl)-benzyl]-benzyl
oxy}- bi phenyl -3-yl)- 5 ethanone. NN -N -NH O CH I i
The title conpound may b&xamge8®d essentially as

SCI i
Syalhgss Ay bt %Ewgf@w%@%ﬁc% iaderalSirDeyryL-beralyny iy
ctHaf¥de, - bi phenyl - 3-yl ) - et hanone of preparation 187:
(mz): 475(M1). 10 Exanple 90 Synt hesis of
1- (4' -fl uoro- 2- hydr oxy- 6- {4 [3 (2H-ttNazoI 5-yl) - benz

yl ]-benzyl oxy}- bi phenyl - . NEN O OHF
The title conpound na essentially as
descri bed above for using the

correspondi ng hyd ound of Exanple 87: M
(mz): 495(M+l); OH O d6) b 12.8 (s, 1H),
7.93 (d, J= 8.8 Hz, 1H), 7.90-7.81 (m 2H), 7.51- 7.41
(m Taklitle Codpoun®@@ay b pRifhred Essttidllylds desvriliddXor Ex&Qple 61

(d,, J= 9.6 - 5.33 , , 4.00 , 1H 2.58
umglg 1- @Fbydr%fgié [%Ede@a@gg&b@éﬂﬁ@?@@é&@fh@henyl%z@-
Hat
ﬂgﬁ?%%f%i% acengl;’lS 1\gsgfn/dzl)o 75(M Hr opyl - phenoxynet hyl ) -p
henyl ] - (tetrahydro- pyr arEx:hmple)QQ) nmet hyl ] - phenyl }
SyfltﬂéléiL otl 1-%4'f11’1u0ro i%y%%é’}ly-g-{ﬂ T? -(2H-tetrazol-5-yl)-benzyl]-benzyloxy}-
biphenyl-3-yl)-ethanone.

o sl

The title compound may be prepared essentially as described above for Example
61 using the corresponding hydroxyl compound of Example 87: MS (m/z): 495(M+1);
'H NMR (DMSO-dg) & 12.8 (s, 1H), 7.93 (d, J = 8.8 Hz, 1H), 7.90-7.81 (m, 2H), 7.51-
7.41 (m, 2H), 7.35-7.29 (m, 2H), 7.24-7.14 (m, 6HO, 6.80 (d, /= 9.6 Hz, 1H), 5.33 (s,
2H), 4.00 (s, 1H), 2.58 (s, 3H).
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0. HOOO-HI NCO OH N OS5 Add hydroxyl am ne (50%
solution in water, 0.128 nL, 2.09 mmol) to a sol ution
W@£006/057870 PCT/US2005/041441

3-[[4-(4-acetyl - 3- hydr oxy- 2- 2 opyl - phenoxynet hyl ) - phen
yl']-(tetrahydro-pyran-2- vyl 3 %) nmet hyl ] - benzonitrile
(950 nmg, 1.90 mol) in ethanol (20 nL) and stir. Heat
the solution to reflux for 3 hours. Cool the reaction
to anbl ent tenperature and concentrate to dryness

lyve the resul ting r&agumdePh tetrahydrof uran (

SYHth51§ﬁﬁ3'déd[4 fhoagptyt:3- I%G‘IMG':ZW‘PP}@TW@H({XM% )-phengh- (teirahydro-
403 ng, 2.09
Py R LA o BB S o7 (50 )

and extract wth ethyl acetate. Conbine the organic
extracts, dry witg yumsul fate, filter and
concentrate to dryn Di ssolve the resulting
residue in xyl enelé‘o(z ¥) and heat to 130 T. After 4
hours, cool to anbi ent™\t ew ampl concentrate
under reduced pressure 'to ¢ 2SS NLby the 15
resulting residue by flash chr(g{mt ogr phy eluting with
acetone: acetic acid: hexanes (25% 1% 74% to give a
whi tAelddyidrakyldhins @096 sélbtors ol waket, 10. 12830l..2.09mned]) &% solution
-methanol, and stir, After 1

of R [#-4- e A SIS R LR R hyegRyran-2-
yldoxw h{%}llpﬁersz&%lE o 851, §0| ?nrQMg ﬁ?é‘cﬁﬁrﬁ)ﬁr’ (RPR$S and stir. Heat the

romat’ogr aphy el uting Wt hanol : acetic
solatipm tcwaﬂex ford haves. dCodighe Ieabtmmﬁommdum temspeaatnts 4nel concentrate

to é{pﬂaessl %%SOE%&? léels@tlﬁgﬁesugleslg I\{Fﬁh&% ?%&m%,g 8(%‘4§01 to 0 °C.
Acﬁ Qid(ﬁé (2iﬂng, 683 J.mﬁéi%s ’ ﬂgrlﬂ&y( Qfﬂofo(f(')‘ﬁnatgﬁﬁi nﬁgjnz .09 mmol)

ang gtu*’ Mer 3ﬂgn1§gte§?gadd1wer (%Q ndeg a(n|d§xtrg¢11)w1th\ghyl€e@ptate Combme
the cgg%&gg)g} ctt%j\/drsy \(Vftﬁ:sod1uﬁlesﬂlcfa{eyﬁlté1'7a%d cg)rllge%)tratel:t)(r) }‘;’lnregst Blssolve

the]reétﬁtl?%rrdsfdﬂmgobﬂr?g (b@ndy)|aed hatdo ABO OC 0 AZtel ¥ GoASY cdt] €6
-e anone
mn{ne(ne teaMeEFweand cam%p@afs spdenredyqed neessutsdo drypgso @ ugity the

s AT sy T BECPITE U DTS5 e

(25%mP):74%) acgivoaevhité Q6lidr Disaslde tieadoliddn neblutizn oAf Yoeiqudous
coal t.Q room tenperature d WD 2006/ 057870

hyeskiO8o et o 595 Ale f BoymgrricsriFte RIder agdugeq grsgsure to

{

dr}fﬂegs .IFdrifié ﬂee%%ﬁg%afﬁg@he %E%\;eﬁe a8 @5&%@@% efif@ink With

meﬂtanohmeug reidhyaterdb lyteldlglevuttel’comm)zﬁmd as a white solid (22 mg, 2.4%): 'H

NMR (DMSO-dg) 6 0.86 (t, 3H), 1.48 (sextet, 2H), 2.56 (m, 5H), 5.21 (s, 2H), 5.79 (d,

1H), 6.11 (d, 1H), 6.70 (d, 1H), 7.41 (m, 4H), 7.49 (t, 1H), 7.63 (m, 2H), 7.79 (d, 1H),

7.89 (s, 1H), 12.83 (s, 1H), 12.96 (bs, 1H); MS (esi negative) m/z (rel intensity) 473

(100). :

Preparation 106
Synthesis of 1-[4-(4-bromomethyl-benzyloxy)-3-chloro-2-hydroxy-phenyl]-ethanone.
Combine 1-(3-chloro-2,4-dihydroxy-phenyl)-ethanone (6.00 g, 32.2 mmol) and
1,4-bis-bromomethyl-benzene (8.48 g, 31.2 mmol) and potassium carbonate (4.44 g, 32.2

mmol) in acetone (400 ml) and heat to reflux. After 1 h, cool to room temperature and
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t et rahydr of ur an/ hexanes to obtain
1-[4- (4-Dbrononet hyl - benzyl oxy) - 3- chl or 0- 2- hydr oxy-
W b@npsis7et hanone (3. 00 g, 8.12 nmol ) as a whiPET/Fsi008041441
I\/S (mz): 368.9 (M1). rrbfaratl on 107 Synthesis of
-(3 -brono-phenyl)-3 d| yI am no- pr openone.
Corrbl ne 1-(3-brono-phenyl)-ethanone (10 g, 50.2 mmol)
and di met hyl f or mam de di net hyl acetal (60 g, 502 mmol)
a seal ed tube, heat to 150 C for 12 hours. Cool
addt }Q% bpdrgehleric gﬁlé (é%g@aaﬁlbexttp@ogggé @nd triturate resultant solid in 1:1

I cet Linhy residue

eth%r/h glFurrfr)}&E: rra ogr gﬁiﬁ)%k %T%}g’? elutl%‘(%“ﬂ{ﬂtol/é compound
tetrél%yd?&ﬁlﬁm/ﬂe&aﬁem bkain a£[4fé4-\bf61ﬁ@n6thtfi-bbnz§#5x§/)¥‘8 Zhlor@3yliroxy-

( reparation 108 Synthesis J
pheanhf%@ﬂma%%%agﬁ §2 ﬁwa}ﬁ!w white splid. M gnigy 368.9 (M-1).

1- (3- br ono- phenyl ) - 3-di ropenone (3.00 g,

11.8 mmol ), 15 urea (gﬁb%altﬁ?lﬁg ﬁingl ). so<(3Ii um )
Syrethdsipo fde(3-KHrodtb-pheny )98- dﬁndthylahhmmbpermnel et hanol (24

o CoBRineaeP R Rl S558mS (OGS SIATANGRN or o
dinga@#}g@n%%ﬁ@%?%ﬁ%{l&gﬁém% %8% ?i%ﬂ}ngl | a %é_allefdr?%é %atttQ 150 °C for

12 B6urd. Quolothg solvBor Bhd gvapdfaie the ehtiek) dmﬁh“thjdﬁimiamde dlﬁ&tlgﬂ)acetal.
nt hesi s of

Purify[rasigus by eqlippueprampatogaplsyiosbiaip el compopng (A3 g9 13,0

mn%(m( %Wortrgscgder% -p r|mqurI120I (1.50 g, 5.97 muol ),
bi s(neopentyl gl ycol atRxepatzgionri081. 62 g, 7.17 mol),
505 0. 597. d pot asi t at
SYI’(@&?{%‘%‘B Crbrobional ARG )(ﬁlg) Flask, add dry
DVEGorpthe -3 -BREN RIS H-3- aﬁﬁe@hﬁaﬁﬁl C%@ Bldone oo g 11. % mmol),

overni ght, then pour into % %droc loric acid (10
uremg44 128, Ne8mol).zediin tth@adc (9 g,c%lr"/b@ﬁam ethangipjand ethanol (24

mIS %Itg\ém 15& étn? éeaée%gqu ke, 1gEnY Coo otr%{)matempera dends pour into

véhﬁrmr%b@ € or}ﬁl‘l) Zt:dﬂeat mﬁsr%hlh Hgmtra@l@h - otiah 4-(6308mo-
as a brown solid (MC5H10802+1)

phe\t@l)aﬁ}@ﬁmﬂﬁﬂg-m (ZDGITELEE@G@ACOMM&![HI/Z)@S Fdimpl.e 92

Synt hesi s of

1- (3- chl or o- 2- hydr oxy- &AXER2FHIMLO? 4 oy pyrimi di n-4-y
Syhthedd€8ZaL[ 3¢5, bemmuihox il 3,2 Pieapbingt hanpenyPpyliidh-2Cd1

Combine 4-(3-bromo-phenyl)-pyrimidin-2-ol (1.50 g, 5.97 mmol), bis(neopentyl
glycolato)diboron (1.62 g, 7.17 mmol), Pd(dppf)Cl, (505 mg, 0.597 mmol) and potasium
acetate (1.76 g, 17.9 mmol) in a purged (N>) flask, add dry DMSO (50 mL) and plunge
into a 80 °C bath. Heat overnight, then pour into 1 % hydrochloric acid (100 mL).
Neutralize with sodium bicarbonate, and extract with ethyl acetate, dry, filter and
condense to afford 4-[3-(5,5-dimethyl-[1,3,2]dioxaborinan-2-yl)-phenyl]-pyrimidin-2-ol
(300 mg) as a brown solid. MS (m/z): 173.1 (M-CsH;0BO2+1).
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NYN OH 5 Prepare a solution of
1-[4-(4-Dbrononet hyl - benzyl oxy) - 3- chl or o- 2- hydr oxy

w@b@npsis7et hanone (402 ng, 1.06 mmol) and bor oPCTUSHD&E041441
(300 ng, 1.05 mml) in aqUﬁggf sodi um carbonate (2 M
3 nm) and DME (10 ml). Treal
tetrakis(triphenylphosphlne)palladluln(O) (61 ng, 0.05
nmol ) and degas five tinmes (house vacuuninitrogen).
Heat the light yellow partitign to 70 C, at which tine
it turns 10 from yel | ow £32BIRA&RE Cool the nixture to

Syhthesil - -

e ) e o P R PR AR A ) el
@@Eyw}abemd)@hmmumbune the organic layers and wash
with brine, dry (MgSO4), filter, and concentrate in
vacuo to afford a golid resi due. Purify the residue
by reverse phase ®PC C-18 colum) eluting with a 15
to 85% acetonitri di to afford

1- (3-chl oro- 2- hydr oxye#- { 4- 15
pyrimdin-4-yl)-benzyl]-benzyl oxy}- pltenyl ) - et hanone (5
ng, 0.01 nmol) as a white solid: 1 (DVMSO d6) 6

260(s 3H) 5.10 (s, 2H), 5.34 (s, 2%, 6.86 (d,

( in ’Pref'gﬁe a sl lggm(o 1’-&1];544 Qrg&af?e%lg)l-’bfgﬁyzfongg %50@69 zlgérémxy_

phéidd Lethdrone 402 mysl 06hnhol) 4RPbkohidledisr (360RRAMAT Athol)8
20 Synt hesi s of

aqueops quhwarbﬁaﬁy (3 Moy e anchDME, (IgrmheTreaowish ne

e L e

(hows®kicuushdirogend! Plexi tile light Yél],ow%ia%lﬁﬁn 100, @Nwhich time it turns
et ha]:;ol ), .absaol ute EtOH ( and heat to refl ux

frogy yellomighblackobpokthe Ffbéth‘ife tpéhﬁléemaf%lweewah avaisand iethyb acesgte.
SepWratE @1&:"159%? %@%&tﬁa\% ﬁl%%gg&)us 1 A teﬂ)gl %@et&tte h@!)mbmte {he organic

acet at e condense
layefsfand dvadh (3thbroepdyr(dfg80Q., rﬁdtelr,rarﬂl conéenyiaterth vacud ©3@ford a solid

resle s Grsvupex FuszsoBpetins (CLie ahidrns wib e to
85@&&1@3&1&/\7@5&1‘2@&@6&5{0%ﬁ@kd‘?—t(ﬁléhl'ogolZ%ya}oxpf -4-{4- é3 -(2- h%droxy-

di oxabori nan ]-pyrimdin-2-
pymmtdnarélcdh’p@wﬂ begzﬂpsphpb@yé)s@hmona 3 mga@ 0d emml) ked white

solif (BTN S 2 e 519 2% 534 (2260 §86 004D, 7.12

«, mm' 7 40 @QH%' 1he & Q‘H}O*ﬁ Bg/gnssﬁ), sl @tiﬁ!i)z (‘31127(C59H) & 4%4(d 1H),

as ‘a brown sol n’"z)
13. E’;zémliHé M8 (Bynx Hé%ililvbﬂ)

1-(4-{4-[ 3-(2-am no-pyr,im di | benzyl benzyl ox
-3SChf: or I(:)_ ZS py ﬁrepara%on 1\&0) y ] y y}

Synthesis of 4-(3-bromo-phenyl)-pyrimidin-2-ylamine.

Combine 1-(3-bromo-phenyl)-3-dimethylamino-propenone (3.00 g, 11.8 mmol)
and guanidinium chloride (1.12 g, 11.8 mmol), sodium ethoxide (5 mL, 21% wt solution
in ethanol), absolute EtOH (24 mL) and heat to reflux overnight. Cool to room
temperature and pour into 1% hydrochloric acid (200 mL). Extract with ethyl acetate, dry
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).
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hydr oxy- phenyl ) -et hanone. O HO O Cl1 NYN NHz 10 The

title conpound is prepared essentially as described in
wWEx@PFB7®2 using 4-[3 (5, 5-di methyl -] PCT/US2005/041441

1, 3, 2] di oxabori nan- 2-yl) - phefngll ]-pyrimdin-2-ylam ne

(327 ng, 1.15 mol) and 126

1-[4- (4-brononet hyl - benzyl oxy) - 3- chl or o- 2- hydr oxy- phen

yl]-ethanone (400 ng, 1.08 nmol). The title compound

is isolated (109 ng, 0.237 mmol) as a yellow solid:

1H NVR (DVBO-d6) 6 2. 1Preparadign 114 o , 5. 30

4 (s, 2H),
ooy S5 Bl o B0 i

1H) Thi 3itld 2opouridy prepbisd (essenjiall ¥ aBd&cfibddifpr Preparation 109 using

i 112 Synthesi f . .
4G rpRoRhe R Py B R ORBInS P8 S0 PO SRRADThe i LB is
. t-at , <2 ) pfyile.
o o o K s T e G e

26.80 nmol) to a sol uti olxample 93

SybBegnopl o5 dats MO Bher N e LOBOANG .0000% Shtoro-2-

hycﬂ&@ﬁ%—ﬂh&rg(l}-@ﬁlﬁl%ﬂédr 0- pyran- 2-yl oxy) - met hyl ] - benzonitril
e (8.666 g, 26.80 mmol), and triphenyl phosphi ne
(7.028 g, 26.80 ) in tetrahydrofuran (0.200M at O
C. Stir for 2 h ile warm ng to room
tenperature. Add Ef'ol /porate solvent. 25
Chr omat ogr aph wi t i "Bi eluting with
50-90% et hyl acet at e/ hexanes™to ffardthe title
conpound as a white solid (13.00 g, Y6z¥2 mol, 98%:
M5 (mz): 490 (MH). WO 2006/ 057870 REL/US2005/ 041441
-127 Preparation 113 Synthesis of
3- [ [The (e @oaipyundis phdpared-e3sdnyidllp 1y dababaiiyirRxample 9phsng 4-[3-

I]-(tetrahydro-_ pyran-2-yloxy)-nethyl]-hbenzoic¢ acid.
(GR etgyg&,%ﬁ]déq?(agprman-}yl)—pheny -pyrimidin-2-ylamine (327 mg, 1.15

4 -2-¢hi -3 -
by 985005 SO SOOI a1
mg, 1®8G0mg]). Ae 3iBe cumpbindain dsobated SliOung, IR3ATrmmioteas (@232118% solid:

406.5 inmol) in ethanol (10Q pi t 25 i
' VRIEINISOR G 53108y 1) 04 56 De TG EFD eSS, S 8/
113 1.6 & T HORNLLAES, 2&0 Bn2id), 920" @EBEY &.58 (38821312 (s, 11

MS (m/z): 458.2 (M-1).

Preparation 112
Synthesis of 3-[[4-(4-acetyl-2-chloro-3-hydroxy-phenoxymethyl)-phenyl]-(tetrahydro-
pyran-2-yloxy)-methyl]-benzonitrile.

Add diisopropylazodicarboxylate (DIAD, 5.418 g, 26.80 mmol) to a solution of 1-
(3-chloro-2,4-dihydroxy-phenyl)ethanone (5.000 g, 26.80 mmol), 3-[(4-hydroxymethyl-
phenyl)-(tetrahydro-pyran-2-yloxy)-methyl]-benzonitrile (8.666 g, 26.80 mmol), and
triphenylphosphine (7.028 g, 26.80 mmol) in tetrahydrofuran (0.200M) at 0 °C. Stir for 2
hours while warming to room temperature. Add silica gel and evaporate solvent.
Chromatograph with Biotage Flash 75, eluting with 50-90% ethyl acetate/hexanes to
afford the title compound as a white solid (13.00 g, 26.42 mmol, 98%): MS (m/z): 490
(M-H).
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(3x). Conbine organic layers, dry (sodium
sul fatesodi um sul fate) and evaporate to afford the
W paob@ssonpound as a white solid (10.00 g, 19.BFI/ORWD5/041441
96%9: Ms (mz): 510 (MH). %97Exanple 94 Synt hesi s of
3- S127-
[4{(4 acetyl - 2- chl or o- 3- hydr oxy- phenoxynet hyl ) - phenyl]
- hydroxy- nethyl }-benzoic acid. Oci I~ ~I OH
Addp-t ol uenesul fonic acjd (16,8 q% 0. 098 mmol) to a
solution of 3-[[4-(4 15‘reparationl
S e A o BT sTeP R it aro
pymn%ylnwp) methylJAenkeicekid 0. 20M and stir overnight.

e hteal 4 S e Echlore Sy dn o mainyD)-pheny-
(teﬁfﬁl%%l; ez §rl%x§lf ﬁleﬂgrl]tﬁe%z&m&hs(ﬁp@mw%m 4)V\Q]!dtp%tas,smm

solid

hydmoxidg ( 2@1 E’f‘é(gf mcdhmle_t.hlamsy ﬂtoﬁeBL)sandeatel( @-5{mL) at reflux for 3

s rippge o L 15 R RERE R R LSRR L

(3:0X @j[oiﬂb%ﬁel‘th@émd :i?ayg?s@ armodlam%umé@dﬂmﬁlcsuﬁa&pbﬂ& &v@Podte to afford
acetyl - 2-
theéﬁi@d-roalpsmﬁ@ ay @Wuts 5@k (AP 81y 0Y T ek 96~y MESobay 2)réd A yM-H).
}-benzoic acid (0.786 g é&%g 4 nmol ) in
t et rahydrofuran (0.20M. Ad nethylfornanlde (5
Sysitheqis df 3-Afid(desdeerl @athlsnl3+hy dox pbhehaaz aretyhapteng - lﬂfﬁroxy-
L and stir for 2 hours. Add hydrochloric acid
ln%gy e) to quench unreacted di azonet hane and
evaporate solvents to afford the title conmpound
(0.786 ng, 1.84 D 4% : M5 (mz): 457 (MH). W
2006/ 057870 PCT/U@ZON 041441 -128 Exanple 95

Synt hesi s of 4-(3HO 0

[ 4- (4-acetyl - 2-chl or oCB- hyd S Het hyl ) - phenyl ]
- hydr oxy- rrethyl } -phenyl)-3 Hyfhi a | -2-one. 0 HO
O d OHH

Add p-toluenesulfonic acid (16.8 mg, 0.098 mmol) to a solution of 3-[[4-(4-
acetyl-2-chloro-3-hydroxy-phenoxymethyl)-phenyl]-(tetrahydro-pyran-2-yloxy)-methyl]-
benzoic acid (1.00 g, 1.96 mmol) in methanol (0.20M) and stir overnight. Evaporate
solvents, dilute with ethyl acetate and wash with water (1x) and brine (1x). Dry and
concentrate to afford the title compound as a white solid (0.786 mg, 1.84 mmol, 94%):
MS (m/z): 426 (M-H).

Preparation 114
Synthesis of 1-(3-{[4-(4-acetyl-2-chloro-3-hydroxy-phenoxymethyl)-phenyl]-hydroxy-
methyl}-phenyl)-2-chloro-ethanone.

Add oxalyl chloride (256 mg, 2.02 mmol) to a solution of 3-{[4-(4-acetyl-2-
chloro-3-hydroxy-phenoxymethyl)-phenyl]-hydroxy-methyl}-benzoic acid (0.786 mg,
1.84 mmol) in tetrahydrofuran (0.20M). Add dimethylformamide (5 drops). Add
ethereal solution of diazomethane (1.90 mmol) and stir for 2 hours. Add hydrochloric
acid (4N in dioxane) to quench unreacted diazomethane and evaporate solvents to afford
the title compound (0.786 mg, 1.84 mmol, 94%): MS (m/z): 457 (M-H).
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5 Heat a solution of
1-(3-{[4- (4-acetyl -2-chl oro- 3- hydr oxy- phenoxynet hyl )

W@ b@npsis7hydr oxy- met hyl } - phenyl ) - 2- chl or 0- et haPOIES2005/041441
(0.075 ny, 0.163 mmol) and Bgt assi um t hi ocyanate (159
ng, 1.63 nmmol) in ethanol 0: OM overnight at 70 C
Evaporate sol vents and chromat ograph resi due. Mj or
fraction isolated was the title conpound (0.005 g,

0.010 mml, 6.1%: 1H NWVR (400 Mz, DI\/BOd6) 8 2.61
(s, 3H), 10 5.10 (s, 2H) Exymggeps "> 5.82 (s, 1H),

Syﬁthééxs %-P4 (3 @4{4%&%1%21emf}ro-g-hgdﬁgéy-p%g%oxy% é%'l)(-fg}{bnéfljﬂ‘}?)dgoxy—

melélzyl}-phéil)yl) FH9Riatal;2-0re.9. 4 Hz, 1H), 8.04 (s, 1H),
13.12 (s, 1H). M5 (mz): 480 (MH). Preparation 115
Synt hesi s of
3-[[4-(3-hydroxy-©- I-4-propionyl-phenoxynethyl)-p

henyl] 15 HO
(tetrahydro-pyran- 2- ybpxy) e onitrile. The
title conpound is prepared essefti al Iﬁ/ as described in

Preparation 112 enpl oyi ng

1- (2, 4- di hydr oxy- 3- net hyl - phenyl ) - propaﬂ | -one (5.00

9,  2Zféat/a $HFon of i Ll |

whi tea at)vvder 0 g’ {[t4 (% &eﬁf@mggoﬁydr ?&&Qx {ﬁXl)
pheayllH)y w—mpﬂslwb}mhqndﬁ Z:Stﬁlo&fcﬂlMe§O@f75 mg, 0.163 mmol) and

PO% sy AR TKY i o fornah B SBese (bR POt L0 ¢

?dr@ke sdentt bhd EhroRARQAh feSidis. ema R Gr2BESERbIaRd Wasfe title
scribed in Preparation 113 oyi ng

corgpyrdl (090 gal §%§ nimele 6 HYH): Md}i.(é@@/MHm NSOk BR161-(5, 3H),

SRRV S S BT 82 (2 e 6 11 5, 1% 6 67 48 o LD, 741

4H H)PRY d ;
mz(or?m fgg ﬁﬁ@léﬁz%%giﬂ)(%ﬂ&)ﬁgsﬁ@ﬁﬂﬁmbi(dW 9.4 Hz,

1Hy /a4 (schidl dAtlRds.el Hx RS méot #¥h(Milkk ure and acidify
with 1N hydrochloric a tract with
di chl or onet hane (3x). %rn’gflﬁaem&r nic layers, dry
Sylﬁthesism 4l (B atydsogi-2Hm et f4ap@pioanidphdho R0 6th éRy1
/ U820§5/(041yj}41 - 129%33%0%2 l@t)o af%gr d%ﬁ% 1tQHI e
(tefé Ayrane- Bélomrméthwrbeazqrztrdq g, 4.18 nmol, 40%: MS

% he 2P Porkpbli s PRERRUREMaily Js SNDASH Prilaration 112

emploging 10@4-dﬂ1¥ﬂm¥dy}3-nfﬂfbémhvﬁﬂ)%}0paﬁ*lWﬂf(ﬁm 2327 7 mmol) The

t hyl - ph - - |yl chl
titlg GOTBRRT: Rthisdd %‘%@ﬁ% Bt 1008 958 mo0is! S (mvz: 484
(Mq{j_[4 (3- hydroxy 2-
nmet hyl - 4- pr opi onyl - phenoxynet hyl ) - phenyl ] - (t et rahydr o-
pyr an- 2-yl oxy) - met hyl | -Preparation 116

Synthesis of 3-[[4-(3-hydroxy-2-methyl-4-propionyl-phenoxymethyl)-phenyl]-
(tetrahydro-pyran-2-yloxy)-methyl]-benzoic acid.

The title compound is prepared essentially as described in Preparation 113
employing 3-[[4-(3-hydroxy-2-methyl-4-propionyl-phenoxymethyl)-phenyl]-(tetrahydro-
pyran-2-yloxy)-methyl]-benzonitrile (5.00 g, 10.3 mumol) and potassium hydroxide (11.6
g, 206 mmol) in ethanol (100 mL) and water (25 mL) at reflux for 3 days. Concentrate
the reaction mixture and acidify with 1N hydrochloric acid , then extract with

dichloromethane (3x). Combine organic layers, dry (sodium sulfatesodium sulfate) and
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benzoic acid (2.50 g, 5.00 mol ) in tetrahydrofuran

(0.20M. Add dinethylformam de (5 drops). Add
we@rGvenEmro sol uti on of di azomet hane (15.0 mmol ) PERUSBIDF/041441

for 2 hours. Add 10 hydrochloric acid (4N in di oxane)

to quench unreacted di azonet!R8ne and evaporate

solvents to afford the title conpound (2.25 g, 4.19

nmmol, 85%: Ms (mz): 536 (MH). Exanple 96 Synthesis

f
evé’po(rge (gl e pomppedangshinsohg(2-AL grbph onyel NS

zé phenyl ] -methyl } -phenyl)-3
( t m%l )2 one. 0 HDOIl ~~ i S OHH~ 15 0 Heat
a SO| Utl on of Preparation 117

3-(2-chl oro- acet henyl tetrah dro-p
Syﬁthgsls of 1 (L {4([[3 -(2-chloro- acetyl)yplzengfl] (tetraL &ro-pyran— -yloxy)-methyl]

| 3- met hyl - pheny|
e S 2B S oY L oY s o
t hi omdanm;e chIBfIdS (1560 Mg9S 20 mmmél) to asettiemof 3-([8-(3chyidyoxy-2-
70 C. | |
l-epitp oy Py gy SoR e By et si9x)) mel -
h

beﬁi&@g@&égﬁggn% 0@%111868'121%]’ %W{% mT(g%ME)S o (ﬁgleﬂ%gohh%mde 5
drqpsD OANﬁ-IzthetWB@lutﬁ)n & diaz®d®ethane {15.9 nimol} andSH)r fop?2 bourss Add

RNy T R VAT N X
soll’%ts ) aﬁ@rd(t?e title_'c&ngodﬂﬁ’(ﬂ%% 4.1§-n41%ol, qs‘yo;ﬂwsl(naz)klé% (M-H).
7.81 (d' J= 9.0 Hz, lﬂ.wnplwé? (d J— 8. 2 Hz

SY%%%@%@%% DR adiuh e BT 4] *&we'fﬂﬂ)

ph&ﬁ!}ﬂ}-ﬁﬁﬂiﬁ} 9ﬁeny1) 3H-thiazol-2-one.
1-[4-(4-{[3-(2-am no-t hi azol - 4-yl ) - phenyl ] - hydr oxy- net

hyl } - benzyloxy) 2-
hydroxy 3- nethyl -propan-l-one. 0 HOO~ ~ I~
~l s
HO
/\lli\fji'lﬁ¢“s
OH E\<

Heat a solution of 1-(4-{4-[[3-(2-chloro-acetyl)-phenyl]-(tetrahydro-pyran-2-
yloxy)-methyl]-benzyloxy}-2-hydroxy-3-methyl-phenyl)-propan-1-one (0.250 mg, 0.466
mmol) and potassium thiocyanate (90.5 mg, 0.931 mmol) in ethanol (0.20 M) overnight
at 70 °C. Add p-toluenesuifonic acid (10 mg) and stir overnight. Evaporate solvents and
chromatograph residue. Major fraction isolated was the title compound (0.086 g, 0.179
mmol, 39%): '"H NMR (400 MHz, DMSO-de) & 1.09 (t, J=7.2 Hz, 3H), 2.02 (s, 3H),
3.03 (q, /= 9.6 Hz, 2H), 5.10 (s, 2H), 5.20 (s, 2H), 5.82 (d, /=3.9 Hz, 1H), 6.11 (d, J=
3.9 Hz, 1H), 6.70 (d, J=9.0 Hz, 1H), 7.42 (q, J= 11.2 Hz, 4H), 7.51 (t, /= 7.8 Hz, 1H),
7.71 (d,J="7.8 Hz, 1H), 7.81 (d, /=9.0 Hz, 1H), 7.87 (d, J= 8.2 Hz, 1H), 8.04 (s, 1H),
12.88 (s, 1H). MS (w/z): 474 (M-H).
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NHz 5 Heat a solution of

1-(4-{4-[[3-(2-chl oro-acetyl)-phenyl]-(tetrahydro-pyra
WO2@6/057870 PCT/US2005/041441

yl oxy) - met hyl ] - benzyl oxy} - 2- Oydr oxy- 3- net hyl - phenyl ) -p

ropan-1|-one (0.250 ng, O. 468 mmol ) and thiourea (71

nmg, 0.931 mmol) in ethanol (0.20 M overnight at 70 C

Addp- toluenesul fonic acid (10 ng) and stir overnight.

Evaporate sol vents and chromat o% aph residue. Maj or

fraction isol ated was thBxampled7conpound (0. 115 g,

S O R T o Y

hyd2éRy-3-nethylf A%des, 1H), 6.70 (d, J= 9.0 Hz,

g H)y ﬁ)y(lﬂwm21 TOng.l:e? (d, J= 6.43 Hz, 1H), 7.42 (m
6H) , 760(m 1H), 7.80 (m 2H), 12.89 (s, 1H). M
(rriz) 473 Preparation 118 15 Synt hesi s of

I ly as
described in Preparation 112 (erI oyuHE(g
1- (2, 4-di hydr oxy- 3- net hyl - phenyl ) - et haxmwne (5. 00 g,
30.1 mmol ). The title conpound is isolated as a white
pOV\Hedit o SDIRDn@S 16479-[{Brg2-chdB84pcetills phedyd )-(tetdatyd{dvpyi20-2-

S1o8 g B oSy RPOX B R RO DrRRBy e P 75 an0466
o] add B1JuRNET Big. B2 arRol i ¥hhndTRD DY INY SRAEEH It F01°C. Add p-

e conpo I's prepared essentially as
tolwbassuﬂfohmacum(1|9rmg>)aandtstmnve1nfgh2 SEepotasy salgents and chromatograph

S s e

Nh/ilg B noz§7 i %aén L l@@?timi ﬁﬁ§HiﬁBHy@r62xqsdﬁ{)(,§ (§32(q,.9~— 14.4

ahd wat er
Hz;Hﬁ) GR0f (o5 2EB), 0¥ <s, 1H)afd@0 &d.e/ = Q@IHI i1EBs7. Ma@s At A8y (d, /=

oA S 8 M LSS LY S

(Mrﬁ} hyl ene chl ori de. Conbi ne organic |ayers, dry
(sodi um sul fate) and evaporate to afford the title
conpound as a white soIBr@péllatm Y8 2.24 mol, 33%: M

sy Bedsr S8 B EhiB PSRN s

pyﬁéh-]Z (IR} - MBI Drenpoti@ile. 2- Y1 oxy) - met hyl ] benzoi ¢ acid
hi osem car bazi de
The title compound i is prepared essentially as described in Preparation 112

employing 1-(2,4-dihydroxy-3-methyl-phenyl)-ethanone (5.00 g, 30.1 mmol). The title
compound is isolated as a white powder (3.20 g, 6.79 mmol, 23%). MS (m/z): 470 (M-
H).

Preparation 119
Synthesis of 3-[[4-(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-phenyl]-(tetrahydro-
pyran-2-yloxy)-methyl]-benzoic acid.

The title compound is prepared essentially as described in Preparation 113
employing 3-[[4-(4-acetyl-3-hydroxy-2-methyl-phenoxymethyl)-phenyl]-(tetrahydro-
pyran-2-yloxy)-methyl]-benzonitrile (3.20 g, 6.79 mmol) and potassium hydroxide (7.62
g, 136 mmol) in ethanol (100 mL) and water (25 mL) at reflux for 3 days. Evaporate
volatiles and acidify with 1N hydrochloric acid and extract with three portions of
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Add oxalyl chloride (0.660 ng, 5.20 mvl) to a
solution of 3-[[4-(4-acetyl-3-

whaasox87®- met hyl - phenoxynet hyl ) - phenyl ] PCT/US2005/041441
-(tetrahydro-pyran-2-yl oxy)-nmethyl] -benzoic acid,
1.00 g, 2.04 nmmol) in tetradrofuran (0.20M. Add
di met hyl formam de (5 drops). 10 Add pyridine (0.322 g,
4.08 mmol ) and thi oseni carbazide (0.223 g, 2.45 muol).
Stir the reaction overnight. Evaporate solvents.

methylesothlerige. owpmbine orgenitcleyernedry (vien sulfste) andrevapgraty to
C12. (3 L acetate ( |18\, .
R O 5L s 5 8 £ RIS OR SRS 0 0.

H).conmpound, which was used wi thout further purification
(1.20 g, 2.04 mol, 99%: M (nlz): 563 (MH). 15
Preparati on 121 Synt hedrepasntion 120

S e (T KRS 2 e, Bt svy) Ry M hydo-
pyrasxglexl}r;l(iybiggxge%thyﬂ%beimﬁmwid fieweylijarbddidnone. Heat a

22 44 eIt .5 ey aspboRPERHAY (S ot
S A OO B i
acidydt Gsg i2.0v tnyrob i tekeahiyOrof@@n ¢0.2aM) 8 Addwtitnethyl farmeanaide (5 drops).

5.0, .nL r 0 over.ni ght i di Wi t .
AdgRingar A £ Ebmiptisnd Weer BEAitr e (0oR B aebmid) sir e
readtR ovelRBIR TR/ aB6 @R HofvehRY iSsoRRCbrima Rarvth bbetbiid NRated Yxtract

and concentrate to afford the title conpound which

with@8 LGS @xnirdasly] acetpted%). fuambine ardasis qxiragts, d§y apd gopcentrate
to ag{'}r)gtlil H@ﬁ?ﬁ? c&ﬂnl\{)%um(l,n\!vﬁlzzh W%él'ﬁse I\\/kri't_ﬁdut %l%ﬂ@ls %ﬂﬁhgati%ﬁ (1.20 g, 2.04

nnrﬂo‘ll@"/FDYMS)&WzﬂTi(@'(]{\/Dmf oxy-[3-(5-nercapto-4H[1, 2,4]tr
i azol -'3-yl)- phenyl] -nethyl } -b enzyl oxy)-3
-met hyl - phenyl ] -et handitepa@tiond2l  ¢cf  HO O OH NS N

Syrggl?s\éigfglg 9%—#1%%}%7-% {I?lg[-[é -@%%Q&(p@odi&ﬁf‘ﬂ ,2,4]%1'?‘&&0§§ -iy'i) -Phenyl]-
(teﬁfgygrdlﬁﬁﬁﬁmyléxxfﬂm{%ﬂ@‘}](bﬁnﬂsﬂmﬁ}p?»mdﬂril{ﬂhﬁﬂym}?ﬂlahm| - 3-

pheHgatja soteiandfyHa-(yretil-Zhydoxy - metnl Phegsypyibssphenyll-
e e T A TRV
andpdtassamuhydroxile () 228get.08 snsolYinvestongi($.0 nofa) and, wadpn(5.0 mL)
ovgnlgi?gh’e rﬁ%ﬂif?r v'vrﬁ?’ fl\rl h%‘r%cl%glqg gcgtd%g %xttrgct %\];i hoertgyltalggtate (5x).
Combine organic layers and wash with brine, dry, and concentrate to afford the title
compound which was used without further purification (1.12 g, 2.04 mmol, 99%). MS
(m/z): 544 (M-H).

Example 98

Synthesis of 1-[2-hydroxy-4-(4-{hydroxy-{3-(5-mercapto-4H-[1,2,4]triazol-3-yl)-

phenyl]-methyl}-benzyloxy)-3-methyl-phenyl]-ethanone.

HJO\’(;LO/}I
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5 title conpound (0.250 g, 0.551 mmol, 27% overal |
fromacid chloride). 1H NMR (400 MHz, DMSO-d6) 8 2.02
W@ 2006859870 2. 50 (s, 3H), 5.21 (s, 2H), 5.76 (s, PAFPS2005/041441

6.05 (s, 1H), 6.71 (d, J-94Hz 1H), 7.39 (m 6H),
7.53 (m 1H), 7.73 (m 1H)," 1378 (d, J= 9.0 Hz, 1H),
7.98 (s, 1H), 12.83 (s, 1H). M5 (mM2z): 460(M|—|).
Exanpl e 99 10 Synt hesi s of

3-{3-[[4-(4-acetyl - 3- hyd - | - ph t hy
hen§F1] a §Qléﬁ¢rg;@eb¥?olnwér9x&?}o{? &ng)e%\mpﬂﬁp[ﬁx %eﬁéﬂ?? A wh-

g S e e R P%M’EQB@%@

(1. Iﬂ‘r@ 2.04 ﬁma)l)Sﬂidﬁ-tcﬂmene@lﬁlfomc acid (50 mg) in methanol (O 2M) Dilute with

(4- acetyl d 2-
ethyl ﬂcet#%mdg\ﬁﬁwﬂw o %{@m‘r’é&% aﬂ%ﬁﬁ@ ﬁota%%the
1
titlé 8@9{% thd 2%@ gnp@lsi mxgct)lg?ﬁ%fbh%gﬂaglé%ﬂg‘g%ld%?%ra n}of Hﬁwmoo
MH@IT)MS@MJ;D E WSQ%H)’; erﬁa(a;m)g s le(y@}B 5.765,dB, 6. 05 (s 1H), 6.71
lve the residue in

(A, dood s OL T S, - B0 779 (o T ity Y0 Hz, 1H),
thwl , 2.09 | d
7'9§t(?’rﬁ%’ K‘%t k Z@m nu es,'t aggﬁp\ﬂgl)'er (50 m_;mg\n)d :Qtract

with ethyl acetate. Conb[lﬂxaniﬂhe%)rgani c 20 layers, dry

SyRbeT e Dlstr et ey ety SR pRgrenge ysop ey fefaratydro-
pyldEaky bR iBnT1] ehol - 1PdlSoxaBAObI. S Badbi ent

terrper ure an on entrate under reduced pressure to
give a residue. Punify the residue by flash

chr omat ogr aphy eI r 3yWi t h acetone: acetic

aci d: hexanes (25% to give a white solid.

Di ssol ve the sol i 5ol ution_of 1% aqueous

] g seir. After 1 hour,
concentrate under reduced \BI)gove a residue.
Purify the residue by reversemphaseI chr omat ogr aphy
eluting with nethanol :acetic acid:water to yield the

ti t lAddduyrdpaylanias (H%isolntios b1 water, 92 28gnL. 2. 09gmmaoi HonnRIution

of é—ﬁfﬁ%&g 1-?-hyd§%3ﬂ 5@1’9}591 pger}oféﬁsne }87 t et a'l] %Ee?%ahy%mfa‘rarﬂ -2-
ylo@(‘j’f) m’%ﬁﬂyl] -‘t;en%%m‘??e 2%@5722 91211‘?&7 IZM (ﬂﬂrﬂ:ﬂ and stir33Heat
m

solutlgtgto( r@ﬂu}g Hften 3 hQQrS( @ol ig-ymbient tg]@pgqgglre aqq(.f;onc rz(t@ givea
res @%gﬁjé%save%g re(sgdﬁlle ih féttl%ﬂ%r'bﬁ?raf' (72% rﬁﬂ)oeﬂ)d cool RPFPAT WAl pyridine

hesi
(2% 63,8 hiyili Parly2-athy heyth ootitere fdiybie-(Weh AN R 100irh®ol) and stir.

After 30 minutes, add water (50 mL) and extract with ethyl acetate. Combine the organic
layers, dry with sodium sulfate filter and concentrate to give a residue. Dissolve the
residue in xylenes (20 mL) and heat to 130 °C. After 4 hours, cool to ambient
temperature and concentrate under reduced pressure to give a residue. Purify the residue
by flash chromatography eluting with acetone:acetic acid:hexanes (25%:1%:74%) to give
a white solid. Dissolve the solid in a solution of 1% aqueous hydrochloric acid:methanol,
and stir. After 1 hour, concentrate under reduced pressure to give a residue. Purify the
residue by reverse phase chromatography eluting with methanol:acetic acid:water to yield
the title compound as a white solid (22 mg, 2.4%)): "H NMR (DMSO-ds) & 0.86 (t, 3H),
1.48 (sextet, 2H), 2.56 (m, 5H), 5.21 (s, 2H), 5.79 (d, 1H), 6.11 (d, 1H), 6.70 (d, 1H), 7.41
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5 Addp-tol uene sul phonic acid (2.11 g, 12.2 mmol) to a

sol ution of 3-hydroxynethyl -benzonitrile(16.30 g,
wa22os4smsnol ) and 3, 4-di hydro-2H pyran (51.5 g, PCBL2005/041441

nmol ) in dichloromethane (500 m) and stir. After 90

m nut es, pour reaction i nt o13%at urated sodi um

bi carbonate, renpve organics, dry with sodium sul fate,

filter and concentrate to give a dark brown oil

Purify th i due by flash ch hy el utj
(madih T4 DA o, 200,757 @ . el ) e Bt 1236 bs,

1 S Eeh) B ME BB 4T UL ' ) 5 22 8,

1H),13- 887(215 1H),|4. 53)r7ebgléati)h1])222 4. 7; gtg, 1H), 4.81
. . t, , 7. e , 111
SypheaPai( Gl ByersosymetyD bentdnitle 0 (S 1Y

3- [ 3eit ) 1
oL R Al GG Betado ) QISEIKb) 108 SEMlibn 6F |
3-Hyyldmoxyetiaytibent@itrik(16.30 471 b md) apld,4alitysire: 2 H-pyran (51.5 g,

f 1 uxi | utj ) ) L
14 Fnel g P e e U bty Ao haimes prErsagsion into
satfiratedPscdiiiBlchrboRate,] :3RRYOBAAR os (dy W sotidn® Sulfaté) Ffed and

cool to roomtenperature and concentrate under )
concedtratedo ghvessdarle biowngiil Puxifly dlad wesidue by Slesh shaomptegraphy eluting

Jesi dye | [ n 0. Add . car diim.dazol e .
wifri gt St PR Bt siclneinp SAERARY U bBUGR R ercar oi
(1470 b1 @P@i COANMRY TIPS 5 ANPemAtdH)e3 38 ¢mP PHY, 3.88 @n, 1H), 4.53

wat er . tract with ethyl acetate. Conbine the organic
(d,|1aDet 52 (PAyD)w.8 h(ds d bl uhd B (1] 113}, &,58 (i, 12&h), 269 (s, 1H)

concentrate under reducgd ressuy to yield the title

product as a white sol i ePErakep gb@@: 1H NMR ( CDC13)

R %fs?’ b ppod ﬁ?lé’é‘mé’fh*ggfeﬁﬁ?{‘ [ astzSitS-one
7. 5Add)0% ehyeouy hydroxylamine(y./3 g, pgoldrppwisg 10 3 gefluxing

sl oba ARy PO RERCH Bl DR e o b mpop i
iso%%baﬂi@?@hﬂ‘ﬂ)’. oshbi X haurgebel tok68mntmpératuge sl doncetiratd under
-[3-(t et rahydro- pyran- 2- L
redpicedk praseUTy 19 iy agaiqued Iipsplve the sssittieds dioxguattelM)-504g,
carpfofidTHRtazold] 718, Y SALH AR pedtlo b1 PHCTARCE 30 Enindil, ol o
ro@h hethp@atail poddite matene Exractovigaethyl deetpter omlsiye tietdrganic
sodi_ um sﬁlf te, a der, reduce
|

plt nd concentrate d .
Iy G5 P SOyt Bl AP0 O S e O RECS e 1 ield the

. e ( 1 i) § 9,532 :
i frdfgos 34 O BRDL O (00T 352105 o 59
(m\/s‘l)l/}l%g})% @ﬁ,7fﬁTp4B®"(d,U$2)O@5/7Q4M¥),14.88 B4y ep2(tal Hurv. 326, 1H),
nt hesi s_o
7-731-@5139@(7-'&2, &, HHhQérlé-(P%,lﬂM] oxadi azol - 3-yl ) - benzal dehy
de. Add PCC (5.22 g, 24p ion 184 @ sol ution of
3- (3- hydr oxynet hyl - phenyl j-4H
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]oxadiazol-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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[1, 2, 4] oxadi azol -5-one (3.10 g, 16.1 mml) in
t et rahydr of uran: di chl oronet hane (125 5 ni:125nl) and
W@ R006/0587@ er 4 hours concentrate under reducedP@r/ESRO5/@i1441
to give a residue. Purify the residue by flash
chr omat ogr aphy el uting wit hl¥hyl
acet at e: hexanes: acetic acid (50%50%0.1% to yield
the title product as a V\,hlte solid (2.20 g, 72%: 'H
NVR (DWVSO d6) 8 7.83 1H), 8.10-8.17 (m 2H), 8.35
(m 1H), 10.09 (s, 111 rep_@'ailgn(lg§ 1H). Preparation

.1
SyrjitﬁT #35?/%%{/‘06%'55%3{@%&1 éﬂoxaldlazos 3 l)-be&z)?/]]deh dg nyl]-eth
an OAad P@dﬁ(SJQZJg,CBm&Mj 1:041 SODﬂmnlanBz(e Aoy dedxntisthyg;ph8dyl -4 H-

0 _a sol utijon 1-

L1 %tﬂ}%‘ihé?@l 23015 Gl gaﬁﬁéml)éa fetbdrofianicglorgmethane (25

ou Tl 3 NI SRR g b s a s
Pun‘iﬂlathé remiue vty dlash tioneutgrapdyteleog with sthyt tuptat@h@iaatseacetic acid

(SOPPOLIY. o SISTAEDR ik roabe! a5 fls olidd 2O dothn B SR
(Dlgﬁxganzggtarfﬁ guﬁ{)él Ui §¥7&nrﬁe%ﬂ)9%'3@ttﬁ1 Bynf { @69 (s, 1H), 13.15 (bs, 1H).

ogra utin radi’ent’ of et hyl
acet at e: hexanes to vyi eIIdrephmtiantlZé product as a

[ lid
R SR g i) M e 5
%dg)sl7%r%?)é)me§la§}% {OQO-bJ:ﬂﬂe\ne (170 éé—’ g,(ﬁ’; 7 %ﬁﬁol T éc:’golﬁt%nzof 1-(2,4-

12. 74 (s, repar ation
dlﬁﬁmh&pmpyf-phen(ylp -dthabond 6n3d/ g,osaﬂ mzqul) apl/¢esBim carbonate (13.2 g,

40%}1{1%9 |tug %&{)}Jﬁ@?ﬂb %ﬁéﬁ?@ %‘é té\ﬁcar éffﬂ%/qlﬁrsu pour the reaction into water and
exﬁ’a@f @Jﬁ‘ﬁtelﬁi/}ll Qb&hﬂeaﬁo%%lﬁelme D8datd 1aferk, rHrSI St bl fa8d) filter and

, toasolutlono
comep@ath yaddemydlllce@@mse@r@ tpgive plresigye. Pusify e repdanpy flasy

hrz"ot h e l&%g%htiia CH%FB ﬂ% Et:hyl ac%{c?ifeaﬁéég 19{ t# ﬁeﬁld l@lﬁﬁf’tlt{gﬂroduct
as & HE®Y, 481id (2% g@z% 31 NWIRI(CDON)t5er.94 (thoMy, 1. 58(s8ktet, 2H), 2.56

réaction to room nperature and stir overnight. Pour
(s,BHB, 2.62101 21)) 5.0% G, %H) @rﬂét(édllébﬂrhirﬁdeHhﬂbﬂn@t gHMdB (d, 2H),
12% alg) with ethyl acetate. Conbi ne the organic

i dry with sodiumsulfate; filter, and

concentrate Dry on hi gPrepagat@4e12m ght to yield the

title Froduct as a dark yell ow oil (1,35 999 :

Synthes (@&@bmlom) %@rormla@-trl@leﬂgf wnyl@my 496 -tgimeyl-
2.60 (t, 2 4.49 1
Sﬂ%flg%‘?i‘y(‘él ]if%%%%%gg (s, 2H). 8. %6 (d,H)lH), > 40 (d,H)
1H) Adé. 1#thiund Hexaaﬁ)hylmsﬂalzlc(wtuvzwluudmlﬁa@a&iyamm 5.36 ml, 5.36
PCT/ U82005/ 041441 -135 Exa gmsygt hesi s _of

mrgol) 40 3 pofution af HW@LOW&%@ REABYRREER ) - p
etﬂ%ﬁ@%(é(ll)b%%.qa%mol) 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 (CDCl3) § 0.16 (s, 9H), 0.23 (s, 9H), 0.94 (t, 3H), 1.52 (sextet,
2H), 2.60 (t, 2H), 4.49 (s, 1H), 4.53 (s, 1H), 4.99 (s, 2H), 6.49 (d, 1H), 7.10 (d, 1H), 7.17
d, 2H), 7.71 (d, 2H).
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methyl } -phenyl)-4H [ 1,2,4] oxadiazo |- 5 -one. OO
OH H HO\ / \ NN\O N5 Add isopropyl nagnesium
w@ hdoensseo (2M sol ution in tetrahydrofuran, O0.4B6I/I52005/041441
0.992 mmol ) to a solution of
1- (4-i odo- benzyl oxy) - 2- pr op%/:?5-‘3-t ri met hyl sil anyl oxy- 4-
(1- trinmethylsilanyl oxy-vinyl)-benzene (500 ng, 0.901
nmmol) in tetrahydrofuran (0.1M at 0 T. After 15
m nutes, warmto roomtenperature. After 1 hour, cool
to -78' C. Add sodi um hyExaneele 4889 di spersi on, 24
SyrBh@SDfBAGHJ[44(4- aaets’bBtlwdmxye’af-p@PG’BPhﬁU@XWnSthYb-Phenyl]-hydTOXY-

me Gy ST [ LSRRG 5P 0an (0. 10) . Soni cate (e

solution for 5 nonu , then addit via syringe to the
gringard reagent; 'n es warmthe reaction
to room t enperat ur, encNi O%}(%a o0 hydrochloric
acid (3 nmL). Pour e reaction @. orine and extract
with 25% i sopr opyl al cohol : 750/ hl & orret hane.

Fi 1 6eR copralaagneeint Pt e R P e Blfan, pos ml

0.992 Yrﬁmﬁ% foeéédjﬁ{ﬁ)n druri4- i)bdbhﬁni}ﬂ&kﬂ@pl’@yﬁylf 3-Qt$ﬂﬁethylsllanyloxy-4 -(1-
chromat ography eluting wt

mrmthylamla@wbaxan@ﬁ) é@@ene (Wi ragst;@/g/ I5oga0d) mwraélygimém@n (Q-Ad) at 0
°C, f\,ﬁ,g e drod Ct wi gJJ(? enléggl?at&r%l 'A%r;&? 12@"@78 "¢ Hagd
socﬁﬁfh h§tﬂ)1de @O%dl(s rs@h!) 24 &g7(9 9921mni0‘1'9 to eﬁsollitlcﬁld)f 31@5)0)(0 4,5-

dlhydgo [12, Aﬂgx{%azoiﬂ)yl) belg@ktegydq_@)@ 1r1@ OEQQZ(rngQH} tetrf%y@r?furan
(0'§%0§&9C%r e soR I{oglﬁf&ig gﬁ%&/ %ﬂen'gda 1§ VigkylifHeqBthd Yindhfd

’hesi's

reagerft3 Adtk 00 aiRutby datn yhelrebdtidnad sedie taypavatyje. [Oreamyh it W% aq

hy dafnﬁ thn] ;n@ Qgg (i' 8&5? gg]r%rre %2 éa_cpgrll ?1‘9[(()) bﬁgen aznecf ext1( ct w1tg 299, 1soprZ>pyl

achHélOfSO/dgﬂﬁoﬁh{%hQXboﬁﬁ%&yér()gaﬁé n3eR n&ry(\%lﬂg%cgum"sa%féte filter

cesi um car bonat e
andltoretitydté ondemmedieed pfEGsurt jo gine asesidue. Bmu%’rthqsfsmﬁl’oy flash

chR RO TS G P e LSRG AR SRR 1% to vield
thewﬂg(}ro&&’ adh gﬁ' wiRE 601 ¢ Rlge26%): |1HQ{IMRa€I§MS®D 6?'8@ $8 €, 3H),
r reduced pressure to give a resid Pur |

1.47aséxtate By 2f36a(sty SEDr @ﬁh(sggﬂamlw éd aH),rfgll,\(d AR, 6. 70 (d, 1H) 7.41
ST R G0 ot |
1H§ 006/ (03 18£AiVeFHMea08RhAAA 443 (10@36
Preparation 128
Synthesis of 1-[3-chloro-2-hydroxy-4-(4-iodo-benzyloxy)-phenyl]-ethanone.

Add 1-bromomethyl-4-iodo-benzene (10.00 g, 33.7 mmol) to a solution of 1-(3-
chloro-2,4-dihydroxy-phenyl)-ethanone (7.92 g, 42.4 mmol) and cesium carbonate (16.6
g, 50.9 mmol) in dimethylformamide (250 mL) and stir. After 18 hours, pour reaction
into water and extract with ethyl acetate. Combine organic layers and wash with 2N
NaOH. Dry with sodium sulfate, filter, and concentrate under reduced pressure to give a
residue. Purify the residue by flash chromatography eluting with a gradient of ethyl
acetate:hexanes to yield the title product as a tan solid(4.00 g, 23%): "H NMR (DMSO-
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dé) 6 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, 1H).
woe@pasmro on 129 Synt hesis of 2-chloro- | PCT/US2005/041441
- (4-i odo- benzyl oxy) - 3
-trimet hyl silanyl oxy- 4- (1- tHbret hyl - 5
si I anyl oxy-vi nyl)-benzene. Add sodi um
hexamnet hyl di si |l azi de (1M sol ution in tetrahydrofuran,
21.9 m, 21.9 mol) to a solution of
de) B2E GhB31), 6-33 (sy 2 2y874d( U}, 3Aa-Be2y 798y Bk yA4 (et H),
?ﬂf E (4.00 g, 9.94 mmol) in tetrahydrofuran(100 ni)
3.3 1B} to -78 C After 1 hour, add trinethylsilyl
chioride (3.24 g, 29.8pppiatiofil1er 1 hour, warm
reaction to room 10 tenpe rature and stir overnight.
Syresis efachlpron] {(hiaslostenaylaxdel-trid pthyisBanydemyotral -éruaﬁ@yl-
h ethyl acetate. Conbine organic |ayers,

Slla&?’i?’%vllwvil%%ﬁ?sulfate filter, and concentrate. Dry

in xag 'd@dﬂﬁﬂ[d%hﬁbﬂayldilsmékﬁb‘élwb‘aldﬂohhﬁ tepatgdrofuras 24.9 mL, 21.9
dark yellow oil (5 989% : (CDC13

mn{od) togHyolutpnxg 1¢lS- chgcpqp -2- hycggxy( g (41990-bquyb)xy};pl)1qm)l]-ethanone

¢ 313 48mm b rofarirdflondlth mt) Af1dd 18-78%0.. Afted Tbh, add

tringetBy1bidyl@hloridé(3.0d @; P&8 th@b}y)kf@r 1 hboe thayth sédctioy It@rqomd,-

RS RSP RTE 'ﬁt”{ﬂa%?ﬁe@%ﬁ%y sk PTG R W PapAE ind

ex cpgwtmeth ((3% 1ﬁeoor anlﬂaf @ry%th sodium sulfate, ﬁltezroand

oro-1 - enzy tri'met hyl si | anyl oxy
conkefitiate.r Dimhhydcao Ioamaighxy} ynelldychg tithe prodnet as . dagk gellow 83 (5.30 g,

o8t MﬁR%@ﬁbﬁ? O SORBERLEHD: 426 (et H habues Tepcr 08 G
2H;%05 7%“])}]9 gﬁgﬁgﬂ&'o (60% di spersi on, 80 ng,

3- (5- 0x0- 4, 5-
di hydro-[ 1, 2 4] oxadi azd?reisalydt)onbl%ﬂzal dehyde (348 ng,

SR I ST L IO L

1A aJH Behfagent After 30 m nut es, vvarmthe
sil g(&?I on ?oeroomtenperature Quench with 10% aq

hyd mldhkcmropyl avigdesiBowhloride (2Maotution in tatahpdiofisamdc01 ml, 2.02
ract

gl g aisobomof Arbloamar Ando-beszviy Setrmesisiangiony-
4-(1 A Blethyl iy Wk RrirS Obense 1 f08t € 1.83f thhoBYin té@filydrofuran (0.1M) at

concentrate under ‘reduced pressure to ?lve a residye.
0 “Guriftey 16imeinttes, Ware wooml termheretre teigh Apmycel iR r7r$g C.

RT3 5 A S LA DG4
d1h(if@659 g ﬁ]ogﬁdﬁz&% §B~beﬁiﬂldeh§dé3@3483ng, 128'3 mnﬁ)l)Bi@. tétﬂahydroﬁlran

(d, 11 7.43 C]f
(0. @M) §_Spp10at¢ tbea,sc(hg‘rgon prﬁ mm@eg @%171371@ syrlnge to t e grmgar
reaggt/. Lﬁ%&%l&%ﬁé@,]wam}&lg reaction to room temperature. Quench with 10% aq

hydrochloric acid. Pour the reaction into brine and extract with 25% isopropyl

alcohol:75%dichloromethane. Combine the organic layers, dry with sodium sulfate,
filter, and concentrate under reduced pressure to give a residue. Purify the residue by
flash chromatography eluting with 5% methanol:methylene chloride to yield the title
product as a off white solid (389 mg, 46%): 'H NMR (DMSO-ds) § 2.61 (s, 3H), 5.31 (s,
2H), 5.80 (d, 1H), 6.12 (d, 1H), 6.87 (d, 1H), 7.43 (m, 4H), 7.51 (t, 1H), 7.64 (it, 2H),
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7.90 (t, 1H), 7.91 (d, 1H), 12.96 (bs, 1H), 13.12 (s,
1H); MS (esi negative) fn/z (rel intensity) 465

W@ 1@6)p578Rr epar ati on 131 Synt hesi s of PCT/US2005/041441
3-(tent-butyl -di met hyl -si | anyl oxynmet hyl ) - benzonitrile.
5 Add tent-butyl-chl oro-di rrégﬁyl -silane (11.9 g, 78.9
mmol) to a solution of 3- hydroxynet hyl -benzonitrile
(10.00 g, 75.10 mmol) and i m dazole (6.14 g, 90.1
mmol) in dichloronethane (1 L) and stir. After 18

7.90dyr1dl), poufd,riéhct 2.8, (bsnild), 1% 1R\er ldDn MY (esi ragative) m/z (rel

. _.Renoy ic layer, dry with sodiumsulfate, filter,

mt%%&ﬁ:%??ﬁ@ﬁ?ﬂate under reduced pressure to yield the
title product as a cl eaprepgidefon @1l (18.5 g, 99%: 1H

NVR (CDC13) 8 10 0.12 (s, 6H), 0.95 (s, 9H), 4.75 (s,
SyaiMpsis of Ifegitbutalrimethybgilgnyloxypyethyl)-beanzesitrileH) .

Pre tion 13 hesi s .0f .

[ 3- %%rdgg(;g-%ﬂtyﬁ-cﬁ.}%—@?rge%ﬁm{%ni(121% Zfg,5%8.9 mmol) to a solution of 3-
hy&»@gmémﬁll-saﬁbnﬁﬁw(le.pb eny3.]10 neidipaal imidddde (6.14 g, 90.1 mmol) in
_hydroxylam ne (50% aqueous solution, 5.34 g, 80.8 L.
dightaspiedaemili oeandgtia Ater [f1keuiE POBF tRAFHRN g0 1% hydrochloric acid.

L e T
PrRQUE $o yieRnbefitle pt@iuchas 4 dedtyelowwildes.Sre 9929 d"H NMR (CDCls) &
pressure and azeotrope with tol uene.

Add
0.1 (1% B8 B AD. ¢.05 (S, Dahd3 Py Y (41282 7403 (s, 1H).
24. 31 I d I ' C. Add thi I
chl orintrjn; 22é24 ;?OZZTEaPn#E’?EatE/O%aI&EyH nge. AfltgPy4

SyB®UES of [RMW1dIB 3 L dBREdrb-ON ' D2 REIex dtlEiatiareltayB-phenyl]-methanol.
Concentrate the reaction wunder reduced pressure. Add

t et Aidyhyderiviaming 620PRpaaeys seution: oS0 mmed) gopwise to a
Q.1 i f . i
rel i Tl AR R S POLDRAAR .00 8,202

mrdblg M RoEIPAAANE 1 M nbitee i@aRbacdnayirrthe ratyoniider reduced

sodiumsul fate, filter and concentrate under reduced
Pre5ps @pd azaofrops sfith tplwens. Adddishlonemagthane (Q-wﬁ pBhPERfing (1.92 2,

24%3%&?1%9%19%§&%(8a3(t{%n té\IFDNR? é(?ﬂ.“ggd ?lg%)]ilﬁ fé];o?%% ((%§4 @2% El)m’ﬁgl) via

syfARge2 Aftdrsl, hali, wartn tRe eqati@t foanorh38mpgratune sCenashitrate the reaction
-(2-0%Q-2, 3-di - 27 , .

nfed4eq POt Cadraarrofuipn 0 bR 2 d QK Broctlerie 45401

an? tid ‘A fer 18RI AR hrihOal S@abt WiRR 2894 isopropyl alcohol:75%
3-(2-oxo- 2, 3-di hydro- 214-

di¢hlorams{hehe xGombiicagastic kysts) duyvatysodiyre sklfrie| filtes agd cepeentrate
8.4 1) i i ch th 100 . o/n.
R SHEE P R RO Stgllow A 9 sy gl "B
NIORNEMSOaL£5 uhd d(é%@)t 5N (B9 190 0e59 RIPER Y. 7 @8 SH)E7.89 ¢, 1H),
purify the residue by flash chromatography el uting

12v#3t(hs,3%5P% WO 2006/ 057870 PCT/ US2005/ 041441 -138
acetone: hexanes to yielg the Lit product as a white
solid (2.0 g, 52%: 1H a(ﬁvgbhﬁ

Synthesis of 3-(2-0x0-2,3-dihydro-27»4—[1,2,3,5]oxathiadiazol—4-yl)-benzaldehyde.

Add PCC (5.94 g, 27.6 mmol) to a solution of [3-(2-0x0-2,3-dihydro-214-
[1,2,3,5]oxathiadiazol-4-yl)-phenyl]-methanol (3.90 g, 18.4 mmol) in dichloromethane
(100 mL):tetrahydrofuran (100 mL) and stir. After 2 hours, concentrate the reaction
under reduced pressure and purify the residue by flash chromatography eluting with 35%
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d6) 8 7.83 (t, 1H), 8.16 (m 2H), 8.38 (t, 1H), 10.10
(s, 1H), 12.42 (bs, | H). Exanple 101 Synthesis of
W@ 20080818I®Dr 0- 2- hydr oxy- 4- (4- { hydr oxy- [ 3- ( 2- oXOPQT/BST0$1¢41441
dro-2X4- 5 [1, 2,3, 5]
oxat hi adi azol - 4-yl) - phenyl }]-3\$et hyl } - benzyl oxy) - phenyl ]
-ethanone. O HOOMI I ~1 NS -0 OHNp Add
i sopropyl magnesium chloride (2 Msolution in
tetrahydrofuran, 1.16 nl, 2.31 mol) to a_solution of
acetpnehexanes Dxlﬂldltb@bﬂ@pmﬁyﬁcﬁsw)wmtq Jolighé2-Ayz §20dnyd IR EOMSO-

a0 g L B B, APLI B! By DREAR B .

After 15 m nutes warm t qoy: mq@pperature After 1
hour cool the reaction to - /8 T. Add sodi um hydride
Syn{ie@bofi1s[3eshdiro+-hydddx yrg-(4 X hFdroxpd BY 210504, Bdihydiooth'of

[1 9%%10%?%@%99%9%61)2@@?&] -rpethylgrhepaylpx s sy gil-ehanese. o o

| dehyde (442 ng, @.10 mmol) in tetrahydrofuran(0.1M.

Soni cate the sol ykiog for 5 mnutes, then add it via
syringe to the grird reagent. After 30 minutes
warm t he reacti oHOt O ro@m pe req Quench with 15

10% aq hydrochloric @kid. Ra e YEaglj on into brine
and extract with 25% i sopr opyIOH N-o
al cohol : 75%i chl or omet hane. Conbi ne the organic
Add a¥pfapyl Shaynasiinbcisodie D Sidohaion, in téttahgdrofiaad 1.16 ml, 2.31 mmol)

1o FRNIIOp A e eI9T iy R BSS FERA BOR IR e U ng
truf%tﬁo)ﬂs &{2&9% %BQ&Z@B@ F'ngg‘gnflé Rr¥d1f nC{ettreiH?d}dﬂﬂa% (0.1M) chilled

Ite so 142 ny,
to (I clDl\/S'S)ftdlﬁ])S 1&1rﬁ,1t@]wz(rm to3bhm tBmBdrafuss. Aﬁm 1 Bow@kopkthe 2action to -

A@&yocﬁ t}mggdleée @O‘Vp_@lspgrs%)g ](lem'l& ] 1’5_§' 1%1118(% @Za}_%qjﬁl ]f 3-(2-

oxoliz 3](ﬁh§cﬂ§-2141p) 2 3]Sgo§a@}u£1§1az@lhb-y% Efhyfegabing 2. 10 1Znn01) in
I nt ensi 100 reparation 134
tetrﬁlyydrhﬁsa.rs(ol ]§\/I))f Sonicate the solutlon for 5 minutes, then add it via syringe to the

I d 3-4 0do-.b
eridibeibd, A SRR Fohl bR BIE A ags l o wi
10%"&‘31 {o}H@ -a2idd Powd the e8@ioh ihi® hrine 284 kirad with 25% isopropyl
- odo- phenyl ) -met hanol (11.0 g, 47.0 mmol

alcth(lgsmldﬂ@omemanqu Rpmbingthe HWC)la@rhme(ssdmm Flfate, filter
andfordeRt inddt i BIQRE NARG: b SLIRY PLOL HHERIARY flash

ours concentrate t
chrofRedgrahy ciith |v®1ﬂﬁnﬁtﬂaﬁ61td1§t}ﬂ0mnmtme 209l DHE BiTIe product as a

PCT/ US20 05/ 0414411 -139
white solid (142 mg, 14%): 'H NMR (DMSO-dg) 8 2.61 (s, 3H), 5.31 (s, 2H), 5.81 (s,
1H), 6.13 (bs, 1H), 6.88 (d, 1H), 7.43 (m, 4H), 7.51 (t, 1H), 7.60 (d, 1H), 7.68 (dt, 1H),
7.92 (m, 2H), 12.19 (bs, 1H), 13.12 (s, 1H); MS (esi negative) m/z (rel intensity) 484.9

(100).

Preparation 134
Synthesis is of 1-[3-chloro-2-hydroxy-4-(3-iodo-benzyloxy)-phenyl]-ethanone.

Add triphenylphosphine (13.6 g, 51.7 mmol) and DIAD (10.5 g, 51.7 mmol) to a
solution of (3-iodo-phenyl)-methanol (11.0 g, 47.0 mmol) and 1-(3-Chloro-2,4-~
dihydroxy-phenyl)-ethanone (8.77 g, 47.0 mmo]) in dichloromethane:tetrahydrofuran
(250 m1:250 ml) and stir. After 18 hours, concentrate the reaction, and load directly onto
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silica. Purify the residue by flash, chromatography

eluting with acetone: hexanes to yield the title
wEe@dnss7@s a white solid (12.2 g, 64%: 'H NMT/US2005/041441

(DVMBO-d6) 6 2.62 (s, 3H) 5.34 (s, 2H), 6.88 (d, 1H)),

7.23 (t, 1H), 7.48 (d, 1H);13P-72 (d, 1H), 7.87 (s,

1H), 7.96 (d, 1H), 13.14 (s, 1H). 5 Preparation 135

Synt hesi s of 2-chl oro- I -(3 -iodo-benzyl oxy)-3

-trinmethyl sil anyl oxy- 4-

silictar iRm'tfmhesﬁed;idnq/ ﬂysh\,qhm(gmatog@p]gje platingwithgeetionerhexanes to yield
the § é%?q"ﬁuc%’ b yhitddd 1%)(1% 2639 Ut Rt DRI 35%.82 1Y 3, 5.34
(s, éH)L 3: s%*tlii n%mv@ rm;)w 48 Q& ﬂ}ﬂdwbw ziehox 8y (henyt be @d hH),

anone in tetrahydrofuran (10
13.M s, tH).l led to -78 T. After 1 hour add trlmethyIsHyI

chloride (3.00 g, 27.6 ggr 1 hour, warm
reaction to room tenp Fgl’ AHOR I stir overni ght. Pour

SyrtRéis dﬂmcﬂl&toOl %ﬁid&oadeﬁﬂylﬁﬂﬁy&hﬁétﬁﬂ@ﬂﬁﬁ%@ Ty ok

extract with eth acetate. Conbi ne organic | ayers,
tringhtlyylsidantyloseiinyh grmeme filter, and concentrate.

o0 G, RSl AT R Py, 0

mn(o?) togtﬂ'%lutfbn?o‘?l~ 1@@:1-011%19)12 Hydi5x3( d-;(4 1d)ﬂq—béhz7E)x§f)iph&iyll] ~ethanone
' o g('% o (80 et
. M-g 9 ) m;_nql}ﬂn tgqrghydm 6 0 111;.9 chﬂ;le ) -(7§ 1|Ab er 1 hour add

S
B RRY A ESI0E P admon. atcr heu vamsescion g om
tenﬁﬁfbyalhrb-ah? dtiooernight Bolur jeactidreimyd Jatuibted [soding, bifarbonate and
oxadl azol -5 -on

extpgHE SIS 6%tatﬁa§ﬁ_€’§’ﬂhlﬂ?;ﬁfg%ﬂ?gﬁ?8g s Goratpm e Titer, and
contfgltnﬁf[@yﬁ'if Bi? éﬁﬁ%’ﬂ to $icfnBk hrddicPassOldik yellowbil (5.0

or o- zyl oxy) - 3-tri nmet hyl si | anyl oxy- 4-

g, 990%): tHIN MRt G@U’@lb) &Wﬂ G YH) 098 Js, BHf)z‘bfﬁé(Ct 1H0H 4 (&1.188, 5.08

(s, ig)arﬁ)-%(ndeéﬁt)»\r/ér tr gﬁ}léj :Zg?rrﬁ]’\ éiglfé)er a‘&tﬁde. ﬁ)&ﬁt({é?(dil]ﬁbtﬁgzt & 1m).

cool to -78 C. 25 Add sog] RYi@pi de (60% di spersion,
80 ng, 2.01 nmmol) to a %Mkon of 3-(5-o0xo0-4, 5-

SymthbyisloD3{3-{ B-¢- a@k}é@l—dﬂm Bhydpxpehormixysiethyd-gigag!]ydroxy-
rahydrofuran(0.1 M. Sonicate the
meﬁﬁh?ﬂ%’ﬂ%ﬁé%ﬂ%ﬂ%% ?Eé’r‘? ®add it via syringe to the
gringard reagent After 30 mnutes, warmthe reaction
to room tenper at lé%@ench W ph 10%@1

Add isopropyl magnesium chloride (2M solution in tetrahydrofuran, 1.01 mL,

2.02 mmol) to a solution of 2-chloro-1-(3-iodo-benzyloxy)-3-trimethylsilanyloxy-4-(1-
trimethylsilanyloxy-vinyl)-benzene (1.00 g, 1.83 mmol) in tetrahydrofuran (0.1M) chilled
to 0 °C. After 15 minutes, warm to room temperature. After 1 hour, cool to -78 °C.

Add sodium hydride (60% dispersion, 80 mg, 2.01 mmol) to a solution of 3-(5-0x0-4,5-
dihydro-[1,2,4]oxadiazol-3-yl)-benzaldehyde (348 mg, 1.83 mmol) in tetrahydrofuran(0.1
M). Sonicate the solution for 5 minutes then add it via syringe to the gringard reagent.
After 30 minutes, warm the reaction to room temperature. Quench with 10% aq

hydrochloric acid. Pour the reaction into brine and extract with 25% isopropyl
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hydrochl oric acid. Pour the reaction into brine and
extract with 25% i sopropyl WO 2006/ 057870
wWERADLSBOO5/ 041441 - 140 al cohol : 75%di chl or onep¢EHII82005/041441
Conbi ne the organic layers, dry with sodium sulfate,
filter and concentrate undb‘}o reduced pressure to give
a residue. Purify the residue by flash chromatography
eluting with ethyl acetate: hexanes: acetic acid
(50% 50% 0.1% to yield the title product as a white
alctslml:ﬂd%(dmm@l@thm% CorhbinkiiR ¢RVEOlayEYs, ry2wish s@chmrma;fate filter

anﬁngncenzfra%ezdnfi%& edPﬁs?d %rﬁésuireﬁo e(%e% dPur.} 51*916 Eec?tlgueﬂ)i)ﬂ%h
cher%gfa%hy efithg vﬁthg& hyl: a%gta{eFH&xal?ésﬁacetio?acﬁ@ (5096:50%0.1%) to yield

esi  neg atlva}!I Igrel i ntensity)
the4#l6 ptddio) as @anasdtd @80 185 14%941 MR (IBMSO-dg) 6 2.61 (S 3H),

53348 g A 3 DR E0L o AT K AED £ 40 1, (b2 Ay 3D

7. 592&(1)@% 7681 @¢,1198, 7.8800001), 2D, 1266 he, 11A8,1181134sNOMY; $4S (esi

t 0 anbi ent terrperature and concentrate under

negagive)ord (15t sdensity) 4@ @00k a residue. Dissol ve residue
i n dichl oronet hane (1.

yridine (58.7 g, 743
nmmol ) fol lowed by O N-gpﬁé?m nt%/)’ roxyl ar ni ne
yﬂéﬁi@&ﬂﬁ-@fohﬂﬁN—lﬁ@tﬁoﬁy-gfrm&Yl?l ARBlinangidel St i r Af ter 18

hours, add water (1.0 L) and extract wth

di cHearaowbittioand 5-wemsrweotitiead (3he.248 591@99 in ghignyljcplpride
(20%%)”‘(@r ﬁ‘@JI a};ﬁe {)1%? rcto%ﬁ% ec‘&{lﬁé}ﬁt%réj cfonf:@ﬁf‘a?@gnder

pressure to yiel d uct as a clear
red0b&l preGure 19 6We didstvR Uﬁl‘sﬁ@ed&)d& iR d2Bldrbmetiahi (1.8 15.7Add

pngﬂplg?,éﬁ%;’? ’g,&%'3§grpg)g§olgjg,\ﬁ@41@§ OgV- g¥meth}]ll'_lgydroxylammgs%ydroH%ﬂonde
(26( 6’5 @W%Bwahﬂ Isfy 3A¥[la1) rf{fm{ré e84 X@&&xi ‘83‘1);/5?‘8 Ridractivhidny !

eny anone. ['ithium
dlch%r&ﬁeth’hne T @fibinenthe) organia layetsudiyomitio§odium sulfate, filter and

cortenighig AIRRGSce | MIstwe Ry e B Y HI° PRGH & UBRas O3 1 trg
979 )%ﬁxﬁ\%%%l\ﬂ@ﬁfa‘%z/s%d%e Qbﬁ 3H), 3.57 (bs, 3H), 8.24 de lH) 8.75 (d, 11),

br ono- ~hi‘cot'i nani de
8.831@) )H).25 and al | ow sol ut| on to warm gr adual 'y to
anbi ent tenperature. er 2 hou add 1 % aqueous
hydrochl ori c acid (60 ‘)epﬁfﬂ}“g’th% After 20 m nutes,

Syfthb&i@6f ( SSlﬁjoﬂlto' }%Hldﬂl @rylﬁLéhéi‘brt—bﬁﬁﬁ-tdﬁh@th%fpﬂ[%yﬂﬁyﬁ}@ﬁlyg—phenyl]
organlc | ayers,” dry wth Sodium sulfa filter an
metlzmornt r at e under reduced pressure to gl ve a residue.

P B RS Bl P ST SRR o Bhgmtons
ter ag%guai éﬁyl%lmﬁé (2eo §06. %ﬂ ’nﬁ%ol%%l ?gafya%ﬁua}%% h;Ll\jmaolzeED to —78
°C7 Ager @dhowg}—gdd ﬁ-bmgnq-@}/'-methoxy-N-methyl-nlcotlnam1de (1.63 g, 6.64 mmol),
and allow solution to warm gradually to ambient temperature. After 2 hours, add 1%
aqueous hydrochloric acid (60 mL) and stir. After 20 minutes, extract solution with ethyl
acetate. Combine the organic layers, dry with sodium sulfate, filter and concentrate under
reduced pressure to give a residue. Purify the residue by flash chromatography eluting
with 12.5% ethyl acetate:hexanes to yield the title product as a white solid (1.10 g, 41%):
'H NMR (DMSO-dg) 8 0.11 (s, 6H), 0.93 (s, 9H), 4.84 (bs, 2H), 7.52 (d, 2H), 7.79 (d,

2H), 8.31 (t, 1H), 8.82 (d, 1H), 8.98 (d, 1H).
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2H), 8.31 (t, 1H), 8.82 (d, 1H), 8.98 (d, 1H. WO

2006/ 057870 PCT/ US2005/ 041441 -141 Preparation 138
WEb0ESTE  of PCT/US2005/041441

5-[4- (test-butyl-dinethyl-sil anyl oxymet hyl ) - benzoyl ] -n

icotinonitrile. Add -141-

tetraki s(triphenyl phosphi ne)pal | adi um (284 ng, 0.246

mml) to a solution of (5-brono-pyridin-3

-yl)-[ 4-(tent-butyl -di met hyl -sil anyl oxynet hyl) - phenyl ]

-nmethanone 5 (1.0 g, 2Xaepaxagion 138d zi nc cyani de (578

ol AR R A T i

18 had &arakﬁé@lphaiyephdsﬁﬂﬁe)pﬁﬂédr&lﬁcﬂMhrgaﬁ RA4Gntrhol tdyy bolution of

oAU A BB Lo e e

f
R B Dty e 5 )
andistat Puegehokaina vittoniftbgdrdartdniesat fot soe"cp r Afferck8 hmmsada water (100

mléwﬂql)lt g@t?%j_; I\)\g‘gl %@ﬁyngcgfteg i:on"(l%éeH lg\l %Rg er(s,(f?.ryﬂ;& 10% u%% Sulfate,
filt dadoheerrafludder relitied e&%rét@ gléé'a resﬁiu@esP(ucilfy thélkesidue with
reparation 139 Synthe

flagh {iemyidgmphiyretubing Mb‘élrﬂiow )eﬂml ecitatndbakdnes keyield the title groduct

a5 R DBP RN qsﬁifégy,%é%?i%%@ UM T R b S Bt s

h r n t f mL
G2 @ A IR S PG ] BRI e (T
bi car bonat e (50 ) ancPrepxratantlm th ethyl acetate.

SYRRFIEPT S Ghay CERCB Y LR AaHar VoA pr essur e 1o

L -
940/(;15;55'&)[\% SH:% d(t& tBﬁfW-‘dﬁheﬁ?l ﬁlaﬂ?]o&?m@ﬂ’ﬂyl)goe&%%ﬁl Aldotinonitrile

(510.188, .45 nznd)l) 1n71(B’®aq@othydroglﬂglgc agd (1q1 ﬁLj g tegrabgreﬁlran (50
140 S
R U e T A,

exifadt wWHhCAky1RABEhte! ldoﬁlbmeTih@ righhi€ 15ef arynwith SOdimmarfetxé ﬁlter
essentially as described in Preparation 14 -

and cgupehiyaie @n«}qmwpd peasswy 9 vigldcloe tifle mradupt s 8(‘%5% ?ﬁjld (325 mg,

oy I PSR o i S TP P U o5

4 58 3 2.64 (t, 2H), 5.41
(t 1H§29 693@(1% 9md’ 12% (866 H)d 2H) , (7 83 H)(d 1H),
7 89 (d 2 , 8 62 (t, m)arwmlét(b, 111), 9.27 (d,

Syn@&%s :éﬁ % ﬁg—l(é aied}%l'_g —hch}ng %019/08;17;%17&390)?&[&@3 %gééogfﬁjlﬁéc]tmomtnle

The title compound is prepared essentially as described in Preparation 14

employing 5-(4-hydroxymethyl-benzoyl)-nicotinonitrile (325 mg, 1.36mmol) to afford
the title compound as an white solid (448 mg, 79%): g NMR (DMSO-dg) 6 0.90 (t, 3H),

1.52 (sextet, 2H), 2.58 (s, 3H), 2.64 (t, 2H), 5.41 (bs, 2H), 6.74 (d, 1H), 7.66 (d, 2H), 7.83
(d, 1H), 7.89 (d, 2H), 8.62 (¢, 1H), 9.11 (d, 1H), 9.27 (d, 1H), 12.86 (s, 1H).
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Synt hesi s of _

1- (2- hydroxy-3-propyl -4-{4-[5-(2Htetrazol -5-yl)-pyrid
WO p@6857820 bonyl ] - benzyyl oxy } -phenyl) -ethanPCBEUSDOLD41441

O HONN N N 5 Using the general procedure of

Exanpl e 1 using 5-[4-(4-acetyk=3-hydroxy-2-

propyl - phenoxymet hyl ) - benzoyl ] - ni cotinonitrile (448

ng, 1.08 nmol), sodiumazide (703 ng, 10.8 ninol),

and triethylam ne hydrochloride (1.49 g, 10.8 mol) to

yield the title product ExamplevX e solid (338 ny,

Sygﬁbégls 8% g'ébl?@dﬁog&%é -Plg’?% ({2 [g %Z_‘git tetgazZ% 5(y§)-p§érﬁ§1ne—é-o%lionyl]

betzyloxkhpheByB-ethafion®H) , 7.84 (d, 1H), 7.92 10 (d, 2H),
8.68 (t, 1H), 9.05 (d, 1H), 9.46 (d, 1H), 12.86 (s,
1H); MS (esi negaty rel gintensity) 456 (100).
Exanpl e 104 Synt hgsi
5-[4-(4-acetyl - 3-hyoro
yl]-nicotinic acid. O Ne©O 15 Add
['ithium hydroxide (289 ng, 12 06"'mmvl) to a solution

of 5
hyd?giﬁ%éggg&é%rgﬁegﬁge&fn%ﬁaﬁl lej 1 ]61%1{11 3 flnalmca: % [ ng Al

prapyl- pgemg)xmet ?)ﬂlenﬁmiﬂ “nicotinomiri G r(lg,Ol (Dﬁ.l)mmil);i Smhtlmramde (703

o g Bk S L e e
prodnet ayaskhitd §dHdeBBY knfaG@%?tlﬂ NREH QDWOW&) B %é@{){o ﬁ‘ﬂ)u § X4 sextet,

hydr ochl ori c acid , and extract wt

ZHa@ei%@eSHw te21d), §fi(s, 220, ba9 éd.slH) mmdt:n{)s @ssmqm 1H), 7.92

o BT RUEC, ) PSSR WSS SRS BESERY e o

int@tshey 4360(108).hour . Filter the resulting precipitate to
yield the title conpound as a beige solid (262 ny

509 : 114 NMR ( DVBO-d6) Ex@nsl@l@ﬂ 3H) 1.48 (sextet,

Syxft sis %_555]/1147 égiceﬁrjb Eiﬂrg)% - -plf@pyl ddhelllo l%flkﬁg%za’yﬁiqz_ﬁ%ﬁnjc acid.

8.42 (s, J H), 9.05 (s, | .234(3, 1H), 12.82 (s,

hengxynet hyl ) - benzo

negat ive) mz (rel
PET/ US2005/ 041441

I H, 13.72 25(b§ 3

intensity) 432 (100). _

-143 Preparation 14d0Sy esi s ofy 0

5-{[4- (4-acetyl - 3- hydr oxy-'2- propyl - phenoxynet hyl ) - phen

yl1aRY ?‘i‘ﬂ%ﬁ%'hydroxide (289 mg, 12.06 mmol) to a solution of 5-[4-(4-acetyl-3-
hydroxy-2-propyl-phenoxymethyl)-benzoyl]-nicotinonitrile (500 mg, 1.21 mmol) in
dioxane (10 mL) and water (10 mL) and stir. Heat solution to reflux. After 1 hour cool
to ambient temperature, add water (100 mL) and wash with ethyl acetate. Acidify with
10% aqueous hydrochloric acid (15 mL), and extract with ethyl acetate. Combine organic
layers, dry with sodium sulfate, filter and concentrate under reduced pressure to give a
residue. Purify residue by sonicating in ether for 1 hour. Filter the resulting precipitate to
yield the title compound as a beige solid (262 mg, 50%): '"H NMR (DMSO-ds) 6 0.86 (1,
3H), 1.48 (sextet, 2H), 2.54 (s, 3H), 2.59 (t, 2H), 5.38 (s, 2H), 6.70 (d, 1H), 7.62 (d, 2H),
7.79 (d, 1H), 7.84 (d, 2H), 8.42 (s, 1H), 9.05 (s, 1H), 9.24 (s, 1H), 12.82 (s, 1H), 13.72
(bs, 1H); MS (esi negative) m/z (rel intensity) 432 (100).
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methyl } -nicotinonitrile. Add zinc dust (5.00 g, 76.5

mol) to a solution of 5-[4-(4-acetyl-3-hydroxy-2- 5
w@e@ppssphenoxymet hyl ) - benzoyl ] - ni coti noni tri | BCT/AUSH05/041441

g, 10.9 mml) in acetic acid (70 m) and stir

vigorously. After 1 hour, cHB reaction in an ice bath

and add I N hydrochloric acid(200 m). Extract with

ethyl acetate. Conbine the organic layers, dry wth

sodium sul fate, filter, and concentrate under reduced

pr essure to give a reS|Pdspal‘athGr1Aﬂy the residue by

syl 8 R RBRA N AL DA R O05D -

meﬁmmcaﬁhdﬁmk( DI\/SO d6) 6 o 86 (t 3H) 1.47 (sextet,

d Ag}qipzmcgiuytl(S(QQ g, ﬁ)S mmobMo @éolugpﬁl 0? 5—([4-@-%%1 %lqyghoxy 2-
pro%g%glg%)%c% gl)%}pﬁgofl]qgmoﬁndfhtrﬂe](%.ﬁﬂg 199 rhnfdl) in B GBS (70

ml)laI{dZsﬂh y@bm}yﬂf Aﬂer{]hlydlr,ooopl féﬁeﬁcﬁi—tntaatlcea‘tzajh asd ydic) INyrid
S e i BR SRl B SRy,

mtges??ﬁifﬁl Zlﬂ;gic fole ﬁﬁi:‘rr Qmﬁf: J@g%!/ﬁle _ﬁn&er Y&dueed pressure to give a residue.
Pupfyohy kesjrtue rbgﬂanh clmyotr)atcpgnmiw dlutingdvidx geotanetheiknasite gicldthe title

profuctpsampiife SoUAd2 8Pice 6 M bt WE IS EHAS 516 {5ta Tig7 Gsoxtet,
ZHi]% 4 mﬁﬁ; 392?% gg%)ek ?8'{% 1H} t6' :jg.;i}igwolaglgiiﬂw 44%% 4H),

7.79.(35LH)s 8. 2JZ+@,,1HJ) 8188(&13)&1911281—{)3 112) 56 (m 5H), 5.22

(bs, 2H), 5.93 (d, 1H), %dl 6. 71 (d, 111),
7.45 (q, 4H), 7.78 (d, ﬁ}ml’ 95 (t | H), 8.77 (d,
i et sl gy

m&érmopﬂ—phenyl] -ethanone.
5-{[ 4- (4-acetyl - 3- hydr oxy- 2-
yl ] - hydroxy- methyl}.njco

[ Opyd;- phenoxymnet hyl) - phen
ctrd. OO OHO- [/ \

OH N 0 WD 2006/ @o ®CT 0444dil - 144 Add
l'i thi um hydr oxi deogl VrRgueous s N 11.4 ni, 11.4
Innol) to a soluti

Using the general procedure of Example 1 using 5-{[4-(4-Acetyl-3-hydroxy-2-
propyl-phenoxymethyl)-phenyl]-hydroxy-methyl}-nicotinonitrile (473 mg, 1.14 mmol),
sodium azide (738 mg, 11.4 mmol), and triethylamine hydrochloride (1.56 g, 11.4 mmol)
to yield the title product as a white solid (170 mg, 33%): 'H NMR (DMSO-ds) & 0.85 (¢,
3H), 1.35 (s, 1H), 1.47 (sextet, 2H), 2.56 (m, 5H), 5.22 (bs, 2H), 5.93 (d, 1H), 6.29 (d,
1H), 6.71 (d, 1H), 7.45 (q, 4H), 7.78 (d, 1H), 8.39 (t, 1H), 8.77 (d, 1H), 9.07 (d, 1H),
12.83 (s, 1H); MS (esi negative) m/z (rel intensity) 458 (100).

Example 106
Synthesis of 5-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl}-hydroxy-

0] OH
0
HO 7\ OH
N= o)

methyl}-nicotinic acid.
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of 5-{
[4-(4-acetyl - 3-hydroxy- 2-propyl - phenoxynet hyl ) - phenyl ]

WO bopdioszeye met hyl }- nicotinonitrile (473 ng, 1.RdAT/DRWDI/041441
in dioxane (10 nmL). Heat reaction to 80 T. After 2
hours, cool to roomten‘pera'tlﬁ?'e and pour into water (50
m). Wash solution with ethyl 5 acetate(25 nL), and
discard. Acidify the aqueous layer with 10%
hydrochl oric acid, and extract with 25% i sopro

al c Lt lydeowide O pauasss sclsrbn. nd -4 mé- bt. éamg to a solution

d
of S ELE peett by 2T S b B o gomethyl-
nicodnomatie (4nang,elsmmmamnaﬁ@tsme (10 nﬂg H}:ﬁ)t m@hdtionaa @0 °C. After 2

filter to yield the title conpound as_a__beige soli
hoyrs 1 gpokip roghytempenatusgrad pRBARREYaIS (YY) B (Wasfgsq?utloil ethyl

R L

exttad)t with. 25%6 isppropHlcotdl:82%4 dichlbrdm)ethaied Zofihindl tHp orgedidBlayers,

dr;%%b)%gglp‘nesa@ MRS .1 %ea%atf&/%gpﬁf %léiqdér el ce%tprgsssh}e%% gilve aresidue.
SoRicHdROE¥TRE mceto%ﬁm&gb'rﬂﬂr bhd Eler tokRe1 g ﬁmw%d asa
persul fate 701% to a solution of

beigs solid (X10mogi42e4)! N(M.B (DMSJ;) - L5086t BE) .47 (sextet, 2H), 2.55-

2. 5500 ot 88 2t Sl b TOMP ST 3 da Ble? 79 (2 15D, 521

(, r1 B34, 8?{516@57157,% 923? @@tm}d (sad 1% 819 E D AR H/P (rel intensity) 434

yd’rOX| ract solUtion w th chl oroform
(1q3x600 m ). Conbine the organic layers, dry with

sodium sul fate, filter, and co qDﬁ&trate under reduced

pressure to give a 20 roEParo fy the residue by
Syhthash oP@h%%&?ﬁé@a@MéoﬁicHﬁh&ﬁtrﬁé th

acetone: dichl oroneéthane (1:6) to yield the title

conpscddmnagmm&%fa@dﬁﬂd %508 @mgol) sgagolutian-piNweicotinonitrile

F AT T TR

solafior td @ﬂmﬂ A!ftéﬁm ﬁ@tﬁrls rplmlr i’é’dc‘u@n oD 1é\d&hd&&lu&al12émv1th ammonium
di oxj de (2, to a solution

hYMWr(aQ%tlﬁwaﬂ ﬁ%tmrbmth ﬁbk@mfpnn 63908 gnlyy, C@@bmeﬁh%pljgamc
las)ﬁ C oo?élgné%}ﬂc%%ﬁ 115%%561}%@%1’1@%(1%&%% gﬁ-ﬁce%s {1 aeﬁfeb givea
resgc_ﬁﬁo Pﬁiir.l;f}lf1 &I&desﬁﬁld E}eﬂ&hd:hﬁimzlitograﬁlﬁjf el:mﬂ@wmim ut es,

| r r ou 0 Il Cca el utl
acgipReifighly %ns ! %E%gx&shﬁiapélewwm@a%w@@ dide &g & 28%):

WM%& 74154 LLSIGRTPRNCIBE 8 @ 909 R g4 e 1m0
1H), 8.34 (t, 1H), 9.07Pfepdratidh14310.01 (s, 1H. WO

2006/ 057870 PCT/ US2005/ Q41441 -145 Preparation 144
Synthesis of 2-formyl-isonicotinonitrile.

Add selenium dioxide (2.69 g, 24.2 mmol) to a solution of 2-hydroxymethyl-
isonicotinonitrile(5.86 g, 43.7 mmol) in dioxane (120 mL). Heat reaction to 80 °C. After
4 hours, cool to room temperature. Add dichloromethane (500 mL) and celite and stir.
After 15 minutes, filter through a plug of silica eluting with dichloromethane.
Concentrate filtrate under reduced pressure to yield the title compound as an orange solid
(5.30 g, 92%): "H NMR (DMSO-ds) & 8.19 (dd, 1H), 8.34 (t, 1H), 9.07 (dd, 1H), 10.01 (s,
1H).
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Synt hesi s of

2-{[4- (4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) - phen
wQ kjoshoymdrioxy- nethyl } -isonicotinonitrile. AdBCT/US2005/041441

i sopropyl magnesi um chloride (2M solution in

tetrahydrofuran, 2.98 ni, 51%5-95 mol ) to a sol ution

of

1- (4-i odo- benzyl oxy) - 2- propyl - 3-tri net hyl si | anyl oxy- 4-

(I- trinethylsilanyl oxy-vinyl)-benzene (3.00 g, 5.41

mol ) in tetrahydrof ur &reparatiop lddoled to 0 T. After

S A ) SO GE B BARSTRLS ey 8-

methyfokoMitotioRmtiot i nonitrile (612 ng, 5.95 nmol) in
tetrahydrofuran (10 mL) via syringe. After 1 hour

war Add krepropat magnesiwn chlorifda PM Plaﬂfmeérahyxﬁaaﬁ%h/g 98 mL,

S SR R L a8 -

trint@hfsildylxganhF-betiteye (@.00 g,sf'odil nmmdbirftalrahydrcﬁﬁﬂane(ﬂ 1&)ctooled
concentrate under reduced pressure to gi vgﬁ% SSI due.

to (5. j Affer Ineminaigsq WarTp jeackpr QORI EHRES: Py, gool the
reaé‘mﬁ(%r{:to meg N4 95(?1{1{18{ o83 g:l%'ﬁfl E Bhi c@ﬁﬁ&uﬁﬂe (6’ 1htHE 8. 9PAmol) in

acetonitrile to e tit pro uct as a
tetrahydrefusal (10 noIl) Vid sgl;mgéﬁ %fterlll—hd\lwm 39acfon B MosH

ten(mq)'aturg @6‘%1(]3&’ &)Lg @%ﬁ}% %{'é 3 (%qi? %&fgﬂ? ’;alaut%i,&l)%m( %{e E%action
intd q?te} ?%d extrftt Wﬁt‘ﬁ‘ etl?[')acetgte 5 @F)fn%ine;dr%anelz 8 éryﬁlr}ts%de'ﬂsninssu})ffate

filter z{r{débo(ldetmmﬁ qﬂdeBrddydﬁkapWSSqudp @y a m@n@xym“wﬁw yesistye Yy

A I

Mo vidfd. Be TP blodubt R aSPhitt JoBiB (1.91 276% IHNMR CDCls) &
ace%&n?ﬂ-ac}gtyl % hybrooxy 2ap Io-prgenoxg rret?1 ( )

h
OSSHUOFD Y SaEENd I 3661 SPODED (PTn 430 ot saltoe, HED, 5.84

BB 4 P BRSO o 5P S0 G 1994 s o

tenperature, acidify w thxddblevidrochl oric 25 acid and
extract with ethyl acetate. nbi ne organi c | ayers,
Symthyswfh{%m -aeetd tA-hydrexy-2 friroRyerphenek yershed hpheny J-lydeesy-
gfcedc .essur to give a residue. Sonicate the
meﬂ 68881 4 onitrile and filter to yield the title
product as a beige solid (1.60 g, 90%: 1H NVR

(DMSO-d6) 8 0.86 , 1.46 (sextet, 2.56 (m
5H), 5.21 (s, 2H), 69 mo 2006/057870
PCT/ US2005/ 041441 HQ 146 % )N'7141 &n1 4H), 7.68
(dd, I H), 7.78 (d, 8.64 (d,

111), 12.83 (s,
Add lithium hydroxide (2M aqueous solution, 20.4 mL, 40.8 mmol) to a solution

of 2-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-hydroxy-methyl } -
isonicotinonitrile (1.70 g, 4.08 mmol) in dioxane (40 mL) and stir. Heat the reaction to
reflux. After 4 hours, cool reaction to room temperature, acidify with 1N hydrochloric
acid and extract with ethyl acetate. Combine organic layers, dry with sodium sulfate,
filter and concentrate under reduced pressure to give a residue. Sonicate the residue in
acetonitrile and filter to yield the title product as a beige solid (1.60 g, 90%): 'HNMR
(DMSO-ds) & 0.86 (t, 3H), 1.46 (sextet, 2H), 2.56 (m, SH), 5.21 (s, 2H), 5.82 (s, 1H), 6.69
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1H); MsS (esi negative) nz/z (rel intensity) 434 (100).

Preparation 145 Synthesis of
w@2qodo05msdr oxymnet hyl - benzyl ) - benzoi ¢ aci d met hyPCEESB®05/041441

5 Tetrakis(triphenylphosphin%&galladiun(O) (550 ny,

0.476 mmol ) is added to a ure of

3- brononet hyl - benzoi ¢ acid nethyl ester (3.0 g, 13.09

mol ) and 4- (hydroxymnet hyl)-phenyl boronic acid (2.99

g 8 ). Ln mxture of toluene (125 nl) and
(ODNFED Gl QEDI B 5. i (LT Bk (o £ YOS G,
1R} 802 tbstiligive) Ik (RORRLARY) LAy ARG at 85 C for 16

hours. After ¢ooling to roomt erature, the mxture

10 is concentrated in vReegarafiontihs bl ack residue is

rtiti et wee turated sodi um bicarbonate and
SRl B R PR LR etd - it e @spaat od t he
aquensiskisadihen i ' |8 Wil 1
di chl or or?gét Egeﬁg&h%ﬁlg{lfé%%l n&{ﬁq@? S%O%{:l { éyerfgﬁr}é{bels added toa
may R e 3-brmnemethy Wesnzdici seitl methy] esgr(d9ig) i 90Infii@dB and 4-

i trat ' T i due i
o Sy P R Bl it R Coob et Py of talgne (125
Ly ardedResihmt crk '
T G R G res TN kg o o
nitpogpp apghheatedyt, 857 G4for 163ButsmA f@Hpoolihg 3¢ rabn2 Rnfperatdtd) the mixture

is éoré%nt%agéd %@%w%m%&e ?l_gck g?mgqgeﬁ(é %\a@%r)%gg %&g@f‘?@yﬁ@ sodium
bidrRnafeenadethl Gymahans A AEIHS 1HER %?Qéeég&ra{e‘af th%%g%&ﬂqa%% is

described in_ Preparation 145. 720 Preparation
extgaqted tameseytiraesiyith Bishiorbmethens dihe cambihedetdayic lagére bie washed

. : M O Pr.e tion 147 . .
will ol dled IRt bl B O heentiadiprvague dine residue
i ifled %) flasR 3By h | i i
L ahyar oyt by BER gl ) Bensol ¢ acid mEry| a7 eof
theyisle spmimound goa yellawpil: PAS frmfzAr230r(MGS); 'H NMR (CDCl;) & 7.92 (m,

P B R o D07 S ek £t 460 &) 21, 4.05 s
2H3-3.93 (sosiayEt Ty(s; gnzyl ) - benzoi ¢ acid nethyl ester. The
resin-hound tri phenyl phosphine (7.59 g, 22.77 mmol),

i odilfie iqlovng gompourgls arqwrepyred hyl ah mhalogoois erdckdbs for coupling as
detfbdPi B i<hl oronet hane (65 nlL) are gently
esti rr%ﬁ%‘g’(ﬁ%m?o PCT/ US2005/ 041441 -147 for 1

hour at room tenper at urBrepérfnutdeon of al cohol of

re tion 28 .92 g, 11,39
P R-%-%ydroxymet yg-%enzyl)gbenzmc acid methyl ester: MS (m/z): 239 (M-OH)
Preparation 147

3-(3-hydroxymethyl-benzyl)-benzoic acid methyl ester; MS (m/z): 239 (M-OH)
Preparation 148

4-(4-hydroxymethyl-benzyl)-benzoic acid methyl ester: MS (m/z): 239 (M-OH)
Preparation 149

3-[(4-hydroxymethyl-benzyl)-benzonitrile: MS (m/z): 206 (M-OH)

Preparation 150
Synthesis of 3-(4-Iodomethyl-benzyl)-benzoic acid methyl ester.
The resin-bound triphenylphosphine (7.59 g, 22.77 mmol), iodine (5.79 g, 22.81
mmol) and imidazole (1.55 g, 22.76 mmol) in dichloromethane (65 mL) are gently stirred
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mmol ) in dichloromethane (65 nL) is then added, and
stirring is continued for another 1 hour. The solids
wae@onsmsoved by filtration through Celite. ThePemUB®NS/041441
liquor is washed wth saturated sodi um bisulfate,
water, and brine, then drieH/over magnesi um sul fate, 5
filtered and concentrated in vacuo to give the title
conmpound as a yellow solid: 1H NVR 6 (CDC13); 9.24
2H), 7.39 2H), 7.36-7.32 2H), . 7.14 (d =
for g%m?rogm)tgmpérglmre. }(X,solgﬁq)q OﬂﬁlQ})lei g} prglﬁgrgtigl_ 84 é?$92 g, 11.39

3H).. T oW d e . of .
mugl}in i faloflemt (65 SO TRINGESIRN Y SRAER BUIARA for gnother 1
hout OTIRY @pidk atel refhod&dlby Altfaioh Gidongh Oyliteb@he ylothdrdiqnoi is washed
acid neth ester; 239 (M| Pr egar ation

I . M5 (mz):
with SpuEge BRI A i B Gt o P HSS L Bt
ﬁlt%_gé3 gﬁ({l\%é foens {;cgc? ﬁ{b@ztcbgps §15§ tHetitle compgunn% ta%a)ll Plellow solid: I\;é{ NMR

enzy benzoi c aci ester:

8 (CDCR); 9.239m( BH),)7.3Rme REN)AT.B6+7.3054n, 2H), 7.14 (d, J = 8.0 Hz, 2H), 4.47
4- (4-i odonet hyl - benzyl ) - benzoi c acid nethyl ester: M
(s, 27402 G3BH ) 5194 sAHdpar ati on 155 20 Synt hesi s of

nefie AR borpd NS b ek ARy AUERRNI PGS fckbed i

Prepgratién 880.nmol ) i s added to a solution of 4-acetyl-3-
hydr oxy- 2-i odo- phenol (925 ny, 3. 33 nmol ) and
3- (4-i odonet hyl - benzy! FX8BMANR Iddid et hyl ester
(1. 213 90doincdBy1BRL) - behRARE R mheliiP edibs MJ [1/25:€80! (-9

suspension 1s heated 25 at 50 C for 16 hours. The
reaction m xture i s codrepatasiondd t enper at ure and

concenfrated in. vac The. r.esi IS, up in

di c ﬁé‘f—&@ewﬁw sbe bﬁ'@&nwtﬁ?ﬁméf‘?)&?ojéﬁﬁg@c aci d,
brine, dried over magnggiemationm3e, filtered and
concentrated to give a yellowsolid. This solid is

di s3dBiedpmethyl-snk)-bemrobaanid methyh esthi: S predi FH -0
forms upon addition ofg et h%a'g' aCfS[ ate. The white solid
is filtered off andthePrr‘?B? 1°% quor is 30 purified

by #l@SbdsheRyTEBRaIFPBNz0iChdid itthyMettbr: 30S(atry139 (M-I)
acetate in hexanes. The precipitate and
chromat ogr aphed materials are conbined to give 1.04 ¢

of the title conpound e Il ow solid: M
(mz) 517 (M+1l), 515 (V\}/ﬂ%}%#ﬁnl\ﬂ\%e8 (CDC13); WO
SyR00§4 057§ YRS ILUISRPADA P2 Jiddd-phenb&$methyDebengyl]-behzoic acid

7.93 (m 2H), 7.74 (d, J= 9.0 Hz, 1H), 7.45-7.38 (m
mefyyl ester.25 (d, J= 8.0

Potassium carbonate (675 mg, 4.88 mmol) is added to a solution of 4-acetyl-3-
hydroxy-2-iodo-phenol (925 mg, 3.33 mmol) and 3-(4-iodomethyl-benzyl)-benzoic acid
methyl ester (1.21 g, 3.30 mmol) in acetone (65 mL). The resulting suspension is heated
at 50 °C for 16 hours. The reaction mixture is cooled to room temperature and
concentrated in vacuo. The residue is taken up in dichloromethane, washed with IN
hydrochloric acid, brine, dried over magnesium sulfate, filtered and concentrated to give a
yellow solid. This solid is dissolved in dichloromethane and a white precipitate forms
upon addition of ethyl acetate. The white solid is filtered off and the mother liquor is
purified by flash chromatography, eluting with 20% ethyl acetate in hexanes. The
precipitate and chromatographed materials are combined to give 1.04 g of the title

compound as a pale yellow solid: MS (m/z) 517 (M+1), 515 (M-1); 'H NMR & (CDCls);
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Hz, 2H), 6.50 (d, J= 9.0 Hz, 11-1), 5.27 (s, 2H), 4.07
(s, 2H), 3.94 (s, 3H), 2.63 (s, 3H. The follow ng
W@ ovposnsds are prepared by an anal ogous procede@BEUSR05/041441
described in Preparation 155. 5 Preparation 156 3 - {
[ 4- (4- acetyl -3 -hydroxy- 2- i-bfo- phenoxynet hyl ) - phenyl ]
- hydroxy-nethyl } - benzonitrile: M5 (mz) 500 (M)
Preparation 157
3-[4-(4-acetyl - 3- hydr oxy- 2-i odo- henox%$ethxé%-benz g}
13.5B.6n 280193 (s 2H0S T ().~ 90 MaA FOWE-45- Fi oo i) 85 {65/~ 8.0
t [ f
e B0 BT 910 Horlf Bl 575250 147 2 251 30h AT G T
- bemgy fdlloheny edfpods droPREfyéd Bpheinalddoud pacsiitieas déscribed in
3-[4- (4-acetyl - 3- hydr oxy- 2-i odo- phenoxynet hyl ) - benzyl ]
Prepprationl25. aci d methyl ester (417 ngy, 0.808 mml),
2-tributyl stannanyl - pyrg di . g, 4.67 mol), and
tetrakis(triphenyl phosp r?hg%%h% ium(0) (111 nyg,
0. 094 [4nbhdetylrB-hpdrogpe-io{d-Pheroxymsthiyhicheghlshydsggeanetyl ;-
pl aced under nitrogen and heated at 100 C for 16
bergpitile: Mir@re) RUMNHY to room tenperature, the
reaction mxture is co Y i-n vacuo. The 20
resi due thus obtai ned ?g% %%ﬁﬁ?§§7by flash
c hr 3ai(dgeaphy-hy adXy tbiod6Ythen dyyhsetiet pbenzyl -behexEtrds)MS (m/z)
4\@\/{ ive 230 ng of the title conmpound as a yellow oil:
48 %Hz): 468 (Mr1); 1H NWR (CDC13) S 8.74 (m 1H),
7.87 (m 2H), 7.78 (m 2H), 7.56 (d, J= 8.0 Hz, 1H),
7.36- 7.27 (m 3H), 7.17 (d, J= 8.0 Hz, 2H), 7.11 (d,
J= 8.0 Hz, 2H), 6.60 (®repargicn ¥¥8 1H), 5.14 (s,

2H) .. 3 H)., .3,89 (s .Bl (s .25 The .
Syrbhied Fi-EoaeBlraL e rpdr b By Smstioben@in Benoi
aciBRg®dyEwr.as described in Preparation 158. WO

2006/°057870 PCT/ US2005/ 041441 -149 Preparation 159

3- [ A tpixtereof YA apeybyhydrqayrd-inda-phepoxypehd - pristyhlypopzoic
aci%i%%%}}i lg%tggglﬁzt%:l%n@@gdomgl%t, 5¥J1b1ﬁ§fs?a5nm{\{§-p§/ﬁhﬁ)e (fl@.g g, 4.67
mndol), 4mfl detREB{YiphSnylitsphivie Balydiine(0) {81 ¥ ingp0.606 xyma) hydo)uene

-benzyl ] -benzoic acid nethyl ester: M5 (m 21 468
(19 w1 js throughlyategassed.glaced under nitrogen and heated at 100° C for 16 hours.

After cooling to room temperature, the reaction mixture is concentrated in vacuo. The
residue thus obtained is purified by flash chromatography (20% to 40% ethylacetate in
hexanes) to give 230 mg of the title compound as a yellow oil: MS (m/z): 468 (M+1); 'H
NMR (CDCls) & 8.74 (m, 1H), 7.87 (m, 2H), 7.78 (m, 2H), 7.56 (d, /= 8.0 Hz, 1H), 7.36-
7.27 (m, 3H), 7.17 (d, J= 8.0 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 6.60 (d, /= 9.0 Hz, 1H),
5.14 (s, 2H), 3.99 (s, 2H), 3.89 (s, 3H), 2.61 (s, 3H).

The following compounds are prepared by an analogous procedure as described in

Preparation 158.
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3-[4-(4-acetyl - 3-hydroxy- 2-pyridin-4-yl - phenoxynet hyl)
-benzyl ] -benzoic acid nethyl ester: M5 (mz) 468

W@ kodps7B@ Preparati on 162 3-{ PCT/US2005/041441
[ 4- (4-acetyl - 3-hydroxy- 2-thi azol - 2-yl - phenoxynet hyl ) -p
henyl ] - hydr oxy- nethyi}-berm?®fitrile: M (nfz) 457
(M+1l) Preparation 163
3-[4-(4-acetyl - 3- hydr oxy- 2-t hi ophen- 2-yl - phenoxynet hyl
) - benzyl ] -benzoic acid 15 nmethyl ester: M5 (mz) 473
(M+1) Preparation 164 Preparation159

4- 4- r - 2- Hhi = 2= I

) bR T e R B QPR E i acia
me(bvitdgtePMEPana) 4683(M65) 20

3-[3-(4-acetyl - 3-hydr ony- 2-t hi ophen- 2-yl - phenoxynet hyl

) - benzyl ] - benzoi ¢ aci d Freparafionsk®ler - Vs (i z) 473

(ML) Py € 2% | 6 ori i 21 i ] .

L B e oy PR A s e b el
mejhybestzy MS beky a6 (deid nethyl: M5 (mz) 473 (Mrl) 25

Preparation 167 .

3-[ 4- (4- Acet yl - 3- hydr oxBreparation, il o_y| - phenoxynet hyl )

- begzylh- 91 b il ' &dzyf{¥enzoic acid

PSP Shg R p AL 18 o Ao
meflgll bston: MPS (miz) 460 (M+p) epared essentially as descri bed

initially in Preparatigon 158, fpllowed by an

anal ogous procedure deé&"PBE’lfiQ%ﬁiéanpl e 1 for WO

2009@&(&&&@@% 2R03 kAN y1-pASRxGARBRVASHEN§f]-hydroxy-

formul'a | where Z is tetrazolyl or an anal ogous
megrd-benropitdles MS Geld) 45k@vplle 35 for compounds of

formula | where Z is caghboxyl.ic i d. Ex. No. Chenical
Nanme Structure Physi calaf;rlﬁgfl ati‘ﬁ’?@-[4-(4- Acetyl-3- OH

1H BIYR (¢ LvER- 8y dfoxy-dopHenD-gixphedotih@hyipdenzy( Shenzoic acid
1H), 12.79 (bs, 1H), 7.93 e S 2-yl-phenoxynethyl) -
metiryl egter: MY (m/p: 483 E\D/Iﬁi) 1H), 7.77- benzyl]-benzoic acid
7.73 (m 2H), 7.54 (dd’PfJef)aration 164
4-[4-(4-acetyl-3-hydroxy-2-thiophen-2-yl-phenoxymethyl)-benzyl]-benzoic acid
methyl ester: MS (in/z) 473 (M+1)
Preparation 165
3-[3-(4-acetyl-3-hydroxy-2-thiophen-2-yl-phenoxymethyl)-benzyl]-benzoic acid
methyl ester: MS (m/z) 473 (M+1)
Preparation 166
4-[3-(4-acetyl-3-hydroxy-2-thiophen-2-yl-phenoxymethyl)-benzyl]-benzoic acid
methyl: MS (m/z) 473 (M+1)
Preparation 167
3-[4-(4-Acetyl-3-hydroxy-2-thiazol-2-yl-phenoxymethyl)-benzyl]-benzoic acid
methyl ester: MS (m/z) 474 (M+1)

Examples 107-123
The examples in the following table are prepared essentially as described initially

in Preparation 158, followed by an analogous procedure described in Example 1 for



5.0 Hz and 1.0 Hz,
1H, 7.23 (m 2H),
wW©@206M27870 1H) ,
3H); M5 (nfe):
PCT/ US2005/ 041441
Structure Physi cal
NVR (DVBO d6) 8 13.
1H), 12.78 (s, 1H),
COI(lQOUllﬁS of ﬁorgml&I whe

9.0 Hz, 5.27

5.27 (s,
459 (M#1).

1H),
7.08-7.05

2H),

(m 1
3.99 (s,

-151 Ex.-lay

45 OH hydr oxy-2
7.93 O CH 2-yl

S, 3.99 (s,

7.49-7.37 (m 4H),

7.33 (m
H, 6.84 (d, J
2H), 2. BOr/{1S2005/041441

WD 2006/ 057870
. Chem cal

Data 108 4-[ 4- (4 Acet yl -
thlophen
- phenoxynet hyl)

TR IS Fetggolyipr arb@eQgops B&‘F?@F@ ds%rléed

Ex%lgi)le \]3% 1%? g&ﬂb?fzr}& gi %réﬂ]?(lggéhefg‘ g)és Zlb%)%}zf[lggm

Narre
- ~ ~ 1H
O(s

7.23
84 (d,
2H), 2.60 (s,

J=

Ex. Not) CN&n{cm Rhie 45
(DVSO-d6) 6 13

9
45 O (H hydroxy-2-

(SM’h&ﬁlre 109 3-T3-(@p

Peday Datlr 1H

hiophen- Q0 (s |

10H) , | 32494-Acstyl-BH) |

- ghfqﬁg%i ,g&thf«%hg&?;

5
.0
9p

[ENENE S
¢ T

(s

benzyl] -benzmc acid

S i

1.93

dJ
(s,

0 H
3H): M

16 <§]OM&
1H
(me

hie b XMB(BMIO-dE)b 13.46
&SR35 G, 7.93
(d, §=2S38 @&ilﬁw 77-
773 (m H), ?54 (d, J=
5.0 Hz and 1.0 Hz, 1H),
7.49-7.37 (m, 4H), 7.33 (m,
1H), 7.23 (m, 2H), 7.08-7.05
(m, 1H), 6.84 (d, J=9.0 Hz,
1H), 5.27 (s, 2H), 3.99 (s,
2H), 2.60 (s, 3H); MS (mm/e):
459 (M+1).




110 4-[3-(4-Acetyl

-3-

0 OH 1H NWR

(DVBO-d6) 8 13.45

hydr oxy- 2-t hi ophen- (s, 1H) 12.79 (bs, 1H), 7.93 S
wQ20pbopisenoxynmet hyl )- O OH / (d, J= 9.0 Hz, | POT/US20881041441

(d, J benzyl]-benzoic acid = 8.2 Hz, ZFD 7.52 (m

1H), 7.39 (m 1H), 7.31-7.1Bl1n,  6H), 7.04 (m 1H),

6.83 (d, J =9.2 Hz, 1H), 5.26 (s, 2H), 3.98 (s,

2H), 2.61 (s, 3H; M5 (me): 459 (M+l). WO

2006/ 057870 PCT/ US2005/ 041441 -152 Ex, No.__ Chemical

Ex. Npla

rﬂeCI&rmgdtNmee Phys

S@ructm@ta 111 1- (

W@k@k@ate- N; NNH

Wﬁifz—, fé"ﬁfia 1 SRS o b" o :ﬂg@;\gﬁf(msd,a%m 45

m eRnz

(m l%/'ﬂ}oxy72 o rr?ﬁ/%@- yl]-benz (@ ]SHA) 1§|7lk(s Tmz 7.93
= |23 plpnoweﬂlsl)ﬂ (s, 2H), 4.0 (s, (d24LFf932H5911@5 84 (m,
3 Mr1). 112 1-(2-H
el beﬂzﬁﬁ/g?%ﬁﬁe‘?é‘ge B d a2 (2 AR Tad 10 YAk (o,
%3-(2|H]rtgtrazlol } )-H (LS, (1H)’1Z|j 927(11%) ZHB(mM&?; 723 (d,J
enjz enz (0):¢ | ,
3-thiyophen-2¥yl -y7. 34 (d, J:m7. 1 Hz, 2?18”1708';)05 (m,
phenyl ) - et hanone (d{ J= 8.2 Hz, 2H), 6
6. 84y(2j, J= 8.2 Hg 111), 5.27 (?? 2%61%’2:@6‘3‘1’(%,@9'0}12’
2H), 2.60 (s, 3H); M5 (me): 483 (MHI)H), 5.27 (s, 2H), 3.99 (s,

2H), 2.60 (s, 3H); MS (m/e):
459 (M+1).

109 3-[3-(4-Acetyl-3- . OH "H NMR (DMSO-dj) 5 13.45
hydroxy-2-thiophen- Y v 0 (s, 1H), 12.91 (s, 1H), 7.93
2-yl-phenoxymethyl)- (d,J=9.0 Hz, 1H), 7.76 (m,
benzyl]-benzoic acid 2H), 7.52 (m, 1H), 7.46-7.37

(m, 3H), 7.31-7.19 (m, 4H),
7.04 (m, 1H), 6.84 (d,J=9.0
Hz, 1H), 5.26 (s, 2H), 3.99
(s, 2H), 2.61 (s, 3H); MS
(m/e): 459 M+1).

110 4-[3-(4-Acetyl-3- i "H NMR (DMSO-d) & 13.45

hydroxy-2-thiophen-
2-yl-phenoxymethyl)-

benzyl]-benzoic acid

(s, 1H) 12.79 (bs, 1H), 7.93
(d,J=9.0Hz, 1H), 7.84 (d,J
= 8.2 Hz, 2H), 7.52 (m, 1H),
7.39 (m, 1H), 7.31-7.18 (m,
6H), 7.04 (m, 1H), 6.83 (d, J
=9.2 Hz, 1H), 5.26 (s, 2H),
3.98 (s, 2H), 2.61 (s, 3H);
MS (m/e): 459 (M+1).




cyano-3-hydroxy-
phenoxymethyl)-

benzyl]-benzoic acid

e

OH

113 3-[4-(4-Acetyl-2- H 1H NVR (DMBO-d6) 8 | |
cyano- 3- hydroxy- ql 12.86 (bs, 1H), 12.58 (s, 1H),
w@bboplsmsoxynet hyl )- N 7.83-7.73 (in, 3H), 7.4BCT/US2005/041441
benzyl]-benzoic acid = 7.5 Hz, 1H), 7.42-7.34 (m
3H), 7.25 (d, J= 8.0 Hz, 2M2-6.57-6.51 (m 2H), 5.12
(s, 2H), 4.0 (s, 2H), 2.53 (s, 3H); Ms (me): 375
(MCN. WO 2006/ 057870 PCT/ US2005/041441 -153 Ex. No
Chem cal _nanme Structure Physical data OH 1H NMR
Ex. prs@n@ayca@\laraez 1 Lﬁtlacipm (4-Acetyl - 3Phygical Data
hyd =4 ) (s tH) T8 875 8- 825 ( v
e Wzﬁﬁé’ﬁ&' et hyl) - O Obapb-Bu e [ H DR (GMSO) 5 13.09
1H) | pRidir-2bgnzyd-J3-benzgieoacy d, J=| @, BHER.622M), 1H), 7.95-
7.7p }% 73b}?rgj h%sm 1H@ Z?- 2@ )
1H) (2f#tezrazcrl 91)(m 4R) * 294 (d, J —7@821n1r&H)ﬂ|r®1741(m
5.2 y 08| (s, 2H), 2.63 (s, ]
454 lﬁ%ﬂ%ﬂ]%yéo&}[ 44(4- Acetyl -3- OH 1%@1?@1\@@3%?3 717
8 1BpHehyl)hefietmony - 2- pyri din-2- | (bs, (Hﬂ)4H)§699((d,,J;]93HZ
5.2{ Hz, YP yl-phenoxynethyl)- 0 OH N g)
1H)| 8.16 (d, J benzyl]-benzoic acid -H§) TS, 2.!111}; O(S
8.0/(d, J= 7.7 Hz, |1H), 7.88 (m 1H) .
2H)| 7.46 (m 1H), |7.41-7.36 (m 1H) 21:7}?’?%97(;1@’?\@(’[“/6)'
4AH)| 6.95 (d, J= 9.0 Hz, 111), 5.24 (478 @¥)1).3.97 (s,
2H) | 2 64 (s 3H): NS (nfe): ;

112 | 1-(2-Hydroxy-4-{4- V‘A‘/EENH 'H NMR (DMSO-dq) 5 13.46
[3-(2H-tetrazol-5-yl)- Y@C’@ O (s, 1H), 7.92 (m, 2H), 7.83
benzyl]-benzyloxy}- | © o Y (m, 1H), 7.55-7.42 (m, 4H),
3-thiophen-2-yl- 7.34 (d,J=17.1 Hz, 2H), 7.27
phenyl)-ethanone (d, J=8.2 Hz, 2H), 7.06 (m,

1H), 6.84 (d, J=8.2 Hz,
1H), 5.27 (s, 2H), 4.03 (s,
2H), 2.60 (s, 3H); MS (m/e):
483 (M+1).

113 | 3-[4-(4-Acetyl-2- i "H NMR (DMSO-ds) &

12.86 (bs, 1H), 12.58 (s, 1H),
7.83-7.73 (m, 3H), 7.48 (d, J
=17.5 Hz, 1H), 7.42-7.34 (m,
3H), 7.25 (d, J=8.0 Hz,
2H), 6.57-6.51 (m, 2H), 5.12
(s, 2H), 4.0 (s, 2H), 2.53 (s,
3H); MS (m/e): 375 (M-CN).




454 (M+l). 116 3-[4-(4-Acetyl-3- OH'H NWR (DVSO d6) 8
12.85 hydroxy-2-thiazol-2-yl- 1 S| (bs 1 H, 8.03
W@ 2g06d57878. 6 Hz, phenoxynethyl)- 0 OH " 1 H),PJr/8520081041441

J = 3.5 Hz, benzyl]-benzoic acid 1H), 7.79-7.74 (m

3H), 7.50-7.38 (m 4H), 7.283¢d, J = 8.0 Hz, 2H),

6.92 (d, J= 9.0 Hz, 1H), 5.42 (s, 2H), 4.02 (s, 2H)
2.60 (s, 3H; M (me): 460 (Mrl). WO 2006/ 057870

PCT/ US2005/ 041441 -154 Ex. No Chem' cal nanme Structure

Ex.N(PWS|GBém§:éIﬁhniel7 3- [ 4- ( 4stAgeiry! - 'H NVR E@sﬁ@tma 6

~ ~~ (H h\/ OX Y= 2- n\/rudun Q Q £9

114 ( ‘3 [1+651-A®t¥183 (d,” lyl - phenogylast Ay, IHWB@MSO%E)S 13.2
Hr J= > gﬁ e i \
#y&?g%'g‘m‘%’é‘{‘g' ol 47 7. 36 (m (gﬁ;fﬂ g?%%&‘}’ 21,

-plﬁerﬁﬁmh@thylb- 9.0 hz LaH), 5.18 &122@&) J=3.0Fz( §I), 8.02
261 (s gy M5 (me): 454 (Mi1). 118
iglac OH 1H NVR ( DVBO- ¢6§- 6= 03 B 2th) 7.76-

‘droxy 2- pyrldln 4 YP~ (s, 1H), 8. B
OH ~, N yl - phenoxypet hyl )- (d, J= 9. ?87}%&’12%5‘27?(’)%@ (an,

m  benzyl]-benzoic acid 2H), 7.83 ((mH)2HI2-7R732n,(1d),
= 8.3 Hz, 2H), 7/ 27-7.19 (m 4H), 6 . J= 9

. 1H), 5.24 (s, pH), 3. 98((3, ;I)H) ,7-%7.92é§2’§1;ﬂ%%6;-9?’4(d=*7
(nme): =9.2 Hz, 1H), 5.24 (s, 2H),

3.98 (s, 2H), 2.63 (s, 3H);

MS (m/e): 454 (M+1).

_S&<

115 | 3-[4-(4-Acetyl-3- OH "H NMR (DMSO-d) 8 13.12
hydroxy-2-pyridin-2- © (bs, 1H), 8.9 (d,/=5.2 Hz,
yl-phenoxymethyl)- % 1H), 8.47 (m, 1H), 8.16 (d, J
benzyl]-benzoic acid =9.2Hz, 1H),8.0(d, J=17.7

Hz, 1H), 7.88 (m, 1H), 7.75-
7.73 (m, 2H), 7.46 (m, 1H),
7.41-7.36 (m, 1H), 7.25-7.17
(m, 4H), 6.95 (d, /= 9.0 Hz,
1H), 5.24 (s, 2H), 3.97 (s,
2H), 2.64 (s, 3H); MS (m/e):

454 (M+1).
[+] 1
116 | 3-[4-(4-Acetyl-3- OH H NMR (DMSO-dg) 6 12.85
hydroxy-2-thiazol-2-y1- Y@QS (bs, 1H), 8.03 (d, J = 3.6 Hz,
phenoxymethyl)- SRR 1H), 7.85 (d,J = 3.5 Hz,
benzyl]-benzoic acid 1H), 7.79-7.74 (m, 3H),

7.50-7.38 (m, 4H), 7.28 (d, J
= 8.0 Hz, 2H), 6.92 (d, J=
9.0 Hz, 1H), 5.42 (s, 2H),
4.02 (s, 2H), 2.60 (s, 3H);
MS (m/e): 460 (M-+1).




454 (MF1).

119 3-[3-(4-Acetyl -3-

- ~

~ 1H NWR

(DMSO-d6) 8 13.20 Oa - OH hydroxy-2-pyridin-4- o 0
W@ 3006059870 8. 83 (dd, J= 6.6 HZz O OHI iN PCT/US2005/041441
yl - phenoxynethyl )- and 1.3 Hz, 2H), 8.1 (d, J =

benzyl ]-benzoic acid 9.3 Hzl5%H), 7.94 (d, J= 6.5 Hz,

2H), 7.75 (m 2H), 7.45- 7.37 (m 2H), 7.27 (m 1H),
7.16 (m 3H), 6.92 (d, J= 9.0 Hz, 1H), 5.24 (s, 2H),
3.97 (s, 2H), 2.64 (s, 3H); M5 (me): 454 (Mt1). WD
Ex. N@006/ QHigiical BaDE US2005/ 04 Btrddture 155 Ex. No Chsicalalata
-eat—data—120-—4s{ Sr{4-Acety—3—H
11714 “¢6) 8 13.23 h Bo.py H NMRADMEO-d6) © 12.93
1M hvd®o Hdidid=3-6. o h Xy nmegshy a 48 (d
8. 1g(d)§&%]£§9r91.0 Hz, %-benzoi C a{:sl’ dh%ﬁ)szl%’l\mt% @
(d, ylhegoymdthylpH) , |7984" (¢ J = 8.2 HF=5.®Hy, 1H), 8.0(d,J=
7.29-7.24 (m. 3H), [|7.18-7.14 (m 3H)}, Q.92 , =
9. Sb%?{ﬁ'fﬁéz,m%?@t (3, 2H), 3.97 (s, 29@}%2.%& 7(-2’,3'7-73 (mm,
3H); M (me): 454 (Mrl). 121 1-(2- HysirpxyaR7.36 (m. 51D, 7.20
1H NVR (DMBO-d6) 6 12.96 N pyridin-4-yl-4-{4-[3- (5,
1H), 8.65 (bs, 1H), |8.01 Y(~ ~, 2H t btss 4HnI6.85 (d1J= 9.HHz,
~"1 (d, J= 9.0 Hz, 1K), 7.90 (s, Dbenzyll: \ }o
1H), 7.83 (d, J= 7.1 He, iy, 38 7 s
2H), 2.61 (s, 3H); MS (m/e):
454 (M+1).
I
118 | 4-[4-(4-Acetyl-3- . OH HNMR (DMSO-dg) 6 13.24
hydroxy-2-pyridin-4- S 0 (s, 1H), 8.88 (m, 2H), 8.13
O OH =N
yl-phenoxymethyl)- (d, J=9.3 Hz, 1H), 8.05 (m,
benzyl]-benzoic acid 2H), 7.83 (m, 2H), 7.32 (d, J
= 8.3 Hz, 2H), 7.27-7.19 (m,
4H), 6.99 (d, J=9.3 Hz,
1H), 5.24 (s, 2H), 3.98 (s,
2H), 2.63 (s, 3H); MS (m/e):
454 (M+1).
1
119 | 3-[3-(4-Acetyl-3- ] OH H NMR (DMSO-ds) & 13.20
hydroxy-2-pyridin-4- S ° (s, 1H), 8.83 (dd, /= 6.6 Hz
O OH 2N
yl-phenoxymethyl)- and 1.3 Hz, 2H), 8.1 (d, /=
benzyl]-benzoic acid 9.3Hz, 1H),7.94 (d,J=6.5
Hz, 2H), 7.75 (m, 2H), 7.45-
7.37 (m, 2H), 7.27 (m, 1H),
7.16 (m, 3H), 6.92 (d, J= 9.0
Hz, 1H), 5.24 (s, 2H), 3.97
(s, 2H), 2.64 (s, 3H); MS
(m/e): 454 (M+1).




phenyl ) - et hanone 1H), 7.52-7.42 (m 5H), 7.23 (s, 5H),

6.86 (d, J= 9.0 Hz, 1H), 5.20 (s, 2H), 4.01 (s, 2H),
WQ@206/0§7870 3H) ; I\/IS (nrie) 478 (Mmrl). 122 PCT/US2005/041441

1-(2-Hydroxy-3- ";t~ "H 1H NVR (DVSO-d6) 8 12.98 al

| ~ N pyridin-3-yl-4-{4-[3- -1§%3, 1H), 8.66-8.53 (m

2H, (2Htetrazol-5-yl)- HI1 N8.03 (d, J= 9.0 Hz,

1H), 7.96 benzyl]-benzyloxy}- (d, J= 7.5 Hz, 1H),

7.89 (s. phenyl)-ethanone 1H), 7.83 (d, J= 7.5 Hz,
Ex. N Hi) , Elﬁmic?alﬂé’mém 3H), 7S@8ctufem 4H)|, 6. 88Pb§d$icai:da‘@ 0

|_|7 20 (o 40 (o
>

120|v§ %E%@%Acetﬁlﬁg (M+1_i ’ VD?M@;P&N %@Mﬂf@@lﬁ 23
1 ?gd%s‘&' ) 1“:"mca\l ) ( DVBO- 36) Wésjfg?gg WY 185 1z,

pyrqubﬂm@eymetwnm [ B- i o{(SyN1H), 8. 62 ZH, 81 (d, 7=9%) Hz,

(e BahBERricial Y beyy oy, 731 () BbEOT0p= S5

phenyl ) - et hanone (m 4H), 6.79 (d, J ﬁ)ﬁ.gzjz(d,}l;l)&zHZ,
5.117 (s, 2H), 4.0 (s, 2H), 2.59 (s, 7 M5 (nle):
478 (Mtl). WO 2006/ p57870 PCT/ US2005/ O2ﬂi)44?129 7.24(m, 3H),
EXxanpl es 124-126 The exanples in the f

arle prepared by an anal ogous procedure ? %C}V\f @b:ﬁﬁn@gz(d‘]
ag described in Preparation 158 foll owed gz amM), 5.24 (s, 2H),

. anal ogous procedure|for ester
3.97 (s, 2H), 2.64 (s, 3H);

MS (m/e): 454 (M+1).

121 | 1-(2-Hydroxy-3- NSNH TH NMR (DMSO-ds) 8 12.96
pyridin-4-yl-4-{4-[3- ST (s, 1H), 8.65 (bs, 1H), 8.01
(2H-tetrazol-5-yl)- 5T (d, J=9.0 Hz, 1H), 7.90 (s,
benzyl]-benzyloxy}- 1H), 7.83 (d,J=7.1 Hz,
phenyl)-ethanone 1H), 7.52-7.42 (m, 5H), 7.23

(s, 5H), 6.86 (d, J=9.0 Hz,
1H), 5.20 (s, 2H), 4.01 (s,
2H), 2.60 (s, 3H); MS (m/e):

478 (M-+1).
N=N 1
122 | 1-(2-Hydroxy-3- N_NH HNMR (DMSO-ds) 6 12.98
pyridin-3-yl-4-{4-[3- © (s, 1H), 8.66-8.53 (m, 2H),
(2 H-tetrazol-5-yl)- o on L 8.03 (d, J= 9.0 Hz, 1H), 7.96
benzyl]-benzyloxy } - (d, J=17.5Hz, 1H), 7.89 (s,
phenyl)-ethanone 1H), 7.83 (d,J=17.5 Hz,

1H), 7.61-7.42 (m, 3H), 7.23
(m, 4H), 6.88 (d, J= 9.0 Hz,
1H), 5.20 (s, 2H), 4.01 (s,
2H), 2.61 (s, 3H); MS (m/e):
478 (M+1).




hydrol ysis as descri bed Exanple 35. 5 Ex. No. Cheni cal
Nanme Structure Physical
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yl
J
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9.2 Hz,  1H),

6. 05-6. 00 (bs,

Data 124 3-{[4-(4-Acetyl
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- phenoxynethyl)- OH N 7.95-7.92
phenyl }F156Rydr oxy-
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578
ruc
H OH 1H NVR ( DMSO-d
plaend-
oHS (m 111),

Xy- 7.53-7.50 (m

d (m 6H), 6.83 (d,
s, 2H), 2.63 (s,

Cc aci
5.23

2 3
BC Us(26n05/ 5211

ure Physi cal datq —i%&{z 1H), 7.81-7.74 (m,

Zl@%R (DMSO-ds) O

n§.03&d), J =53.835 1H),

-9 s .

7.96-7.93 (m 2H)’7H)775G -71576n, 1H),

77$&'7.§1‘6i% O 7.44-737

(mJ 31, @9H{d M 2 Hz,
lH) 6.05-6. (So (bs, 1H), 5.78
(s, 1H), 5.42 (s, 2H), 2.59 (s,
3H); MS (w/e): 474 (M-1).

125

3-{[4-(4-Acetyl-3-
hydroxy-2-pyridin-3-
yl-phenoxymethyl)-
phenyl]-hydroxy-

methyl}-benzoi

oA 0

0 >
v
0 OH lN/

c acid

'H NMR (DMSO-dy) &

12.9 (s, 1H), 8.71-8.53 (m,
2H), 8.06-7.97 (m, 2H),
7.93-7.89 (m, 1H), 7.79-7.73
(m, 1H), 7.64-7.54 (m, 2H),
7.44-7.36 (m, 1H), 7.36-7.29
(m, 2H), 7.26-7.18 (m, 2H),
6.87 (d, J=9.2 Hz, 1H), 5.73
(s, 1H), 5.19 (s, 2H), 2.61 (s,
3H); MS (m/e): 468 (M-1).




129 1-[2-Hydroxy-4-(4- OH N. 1H NVR (DMSO d6) S
{hydroxy-[3-(2H o N 13.5 (bs, 1H), 8.16-8.10 (bs,
Wo edocmzmsie 5-yl ) - of f 1H), 7.95 (d, J= 8.8 HzPCT/US2005/041441

phenyl] -nethyl - 1H), 7.92-7.86 (m | H),

benzyl oxy)-3- 7.62-7.50 (ml58H), 7.49-7.36

t hi ophen-2-yl -phenyl (m 5H), 7.14-7.07 (m 1H),

] -ethanone 6.87 (d, J= 9.2 Hz, 1H), 6.14-6.11 (m 1H),

5.84-5.82 (m | H., 5.31 (m 2H), 2. 64 (s 3H . M
Ex. Non| ©hend@l Nahte 1) . |1SBucBué | 4- (4- Acet;ll’hSSicamata' H NVR

(DVSO-d6) 8 hydrex S 13 & f<
126‘%H2 3-{l4g4-Aceti3 m |§1Nﬁﬁ @qﬁsb-d@ 8
1H) %ygr_ogggzz(fﬂ%nsdwha [ @chz A8, 6108 (d, 7=9.2
461-ph&ioxfymetiGH) , , HEZ 8BI),(71|98-J 92£bs, 1H),

9.2 , 6. 00 (|b .
zro,Pﬂé%y.lﬁE'?wy-sm v i %S Gl a2 ko, 7.60

2006/ QBB MAnFGd 44492005/ 041441 - 160 E d, Nez, mﬁmfga’v 47-7.33
narre Structure Physfical data 131 1-[ Hydr ox
(m, 2H)

T3N1N2\|,b NHl'H)H Ng/R (IDVBO- d6) b {hydrcX%Pﬂ)ﬂz
. s, , 8.68-8.60 (m YlI~' t
Hlo ¢ | H), 8. 12-8, 02 (bg, | H), ;. (P SPEI=VYRE 1), 6.2
phenyl ] -methyl }- (d, J= 9.2 Hz, 114), (8588}) 5.76 (s, 1H), 5.22

berjzyl oxy)-3- 7.78 (m 2H), 7.50-7.43
pyrli di n-2-yl - phenyl| 3H), 7.41-7.31 (rfﬁ 2&1))263 (s, 3H); MS

GeEQau)ngge K E|)77 211 (m 2H), 6.82 (d,| 5. Js@tZr). 11 -

Examples 127-131
The examples in the following table are prepared by an analogous alkylation
procedure as in described in Preparation 155. Followed by, for compounds of formula I
where Z is tetrazolyl, the examples are prepared by an analogous procedure as described
in Example 1 or, for compounds of formula I where Z is carboxylic acid, the examples are
prepared by an analogous procedure for deprotection as described in Preparation 33

followed by an analogous procedure for ester hydrolysis as described Example 35.

Ex. No. Chemical name Structure Physical data
127 1-[2-Hydroxy-4-(4- oH »;—F'N "H NMR (DMSO-dg) &

{hydroxy-[3-(2H- o " 113.1 (s, 1H), 8.12 (bs, 1H),

tetrazol-5-yl)- TEE/\Q 7.94 (d,J=9.2 Hz, 1H),

phenyl]-methyl}- 7.91-7.87 (m, 1H), 7.60-7.48

benzyloxy)-3- (m, 4H), 7.45-7.42 (m, 2H),

thiophen-3-yl- 7.36-7.34 (m, 2H), 7.28-7.25

phenyl]-ethanone (m, 1H), 6.13-6.10 (m, 1H),
5.83-5.80 (m, 1H), 5.23 (m,
2H), 2.62 (m, 3H); MS
(m/e): 497 M -1).
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129’ 1-[2-Hydroxy-4-(4-
{hydroxy-[3-(2H-
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thiophen-2-yl-phenyl

]-ethanone

3H); MS (mie): 419

¥ i
0 "

"H NMR (DMSO-ds) &

13.5 (bs, 1H), 8.16-8.10 (bs,
1H), 7.95 (d, J= 8.8 Hz,
1H), 7.92-7.86 (m, 1H),
7.62-7.50 (m, 3H), 7.49-7.36
(m, SH), 7.14-7.07 (m, 1H),
6.87 (d, /= 9.2 Hz, 1H),
6.14-6.11 (m, 1H), 5.84-5.82
(m, 1H), 5.31 (m, 2H), 2.64
(s, 3H); MS (m/e): 497 (M-
1).

130 3-{[4-(4-Acetyl-3-
hydroxy-2-thiophen-
2-yl-phenoxymethyl)-
phenyl]-hydroxy-

methyl}-benzoic acid

OH

O OH

'H NMR (DMSO-d¢) &

13.5 (s, 1H), 7.97-7.90 (m,
2H), 7.79-7.73 (m, 1H),
7.62-7.58 (m, 1H), 7.56-7.53
(m, 1H), 7.46-7.31 (m, 6H),
7.10-7.04 (m, 1H), 6.83 (d, J
=9.2 Hz, 1H), 6.00 (bs, 1H),
5.75 (s, 1H), 5.27 (s, 2H),
2.60 (s, 3H); MS (m/e): 473
(M-1).
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= 9.2 Hz, 1H), 6.03 Ybs, 1H),
5.76 (s, 1H), 5.20 (s, 2H),
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"H'H NWR (DVMSO-d6) 8 13.48 ) |~ N
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e B3R e L Ko e AR P,
prod(é)iure]a% dé&ribed 1ﬂ Pn‘é})aran&e [155/ If;bﬂ@;efmz@ n @eileholls Proced s described
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5 desch}soﬁd%pleol %) (cﬁrtnpglj‘}l)d‘s 0 fcg-éﬁ"lzga ﬁ\%‘}é@%@% %11(4&:1&- 36

(M+1). 139 4-[3-(4-Acetyl - 3- H 1H NMR (DVBO- d6) 8

Ex NOY TTCmeidal Ry T - 1] Sthucture 12 82 (s, | Phlysical Datd( s,
1H), phenoxynet hyll) henzvl ]- h9n7n| clactd H 7.84 (d
132) 3843(4HtcetgH)-, 7.|77 3 OL'h THIMYIR (DMFO7d6>§ 13.5
o hgfﬁgo:xyZZ-i%%o-( d. J Yb% 7 CH 18,980 ( B otes 180,80 @,
phenoxymethyl)- 5o J=9.0 Hz, 1H), 7.84-7.77
benzyl]-benzoic acid (m, 2H), 7.54 (d, J=7.8 Hz,
1H), 7.46-7.41 (m, 3H), 7.31
(d, J= 8.0 Hz, 2H), 6.78 (d, J
= 9.0 Hz), 5.33 (s, 2H), 4.05
(s, 2H), 2.63 (s, 3H); MS
(m/e): 501 (M-1).

133 | 3-[4-(4-Acetyl-3- OH TH NMR (DMSO-ds) & 12.90
hydroxy-2-propyl- Y@CA (bs, 1H), 12.82 (s, 1H), 7.79-
phenoxymethyl)- o oH 7.73 (m, 3H), 7.49 (m, 1H),
benzyl]-benzoic acid 7.41-7.33 (m, 3H), 7.26 (d,J |

= 8.0 Hz, 2H), 6.69 (d, J =
9.0 Hz, 1H), 5.19 (s, 2H), 4.0
(s, 2H), 2.54 (s, 5H), 1.50-
1.40 (m, 2H), 0.84 (t, J="7.5
Hz, 3H); MS (m/e): 419
(M+1).
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OH
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OH
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(m, 2H), 7.77 (d, J= 9.0 Hz,
1H), 7.38-7.32 (m, 4H), 7.25
(d, J=17.0 Hz, 2H), 6.70 (d, J
= 9.0 Hz, 1H), 5.20 (s, 2H),
4.0 (s, 2H), 2.55 (s, 3H), 2.0
(s, 3H); MS (m/e): 389 (M-
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136 4-[4-(4-Acetyl-2-
chloro-3-hydroxy-
phenoxymethyl)-

benzyl]-benzoic acid

OH

Cl

"H NMR (DMSO-ds) & 13.11
(s, 1H), 12.83 (s, 1H), 7.91
(d, J=9.2 Hz, 1H), 7.74 (m,
2H), 7.39-7.32 (m, 4H), 7.27
(d, J=8.2 Hz, 2H), 6.87 (d, J
=9.2 Hz, 1H), 5.29 (s, 2H),
4.0 (s, 2H), 2.59 (s, 3H); MS
(m/e): 411 (M+1).
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Synthesis of N-hydroxy-2-(4-methoxy-phenoxy)-acetamidine.

Add sodium acetate (5.1 g, 62 mmol) to 4-methoxyphenoxyacetonitrile (5.0g, 31

mmol) and hydroxylamine hydrochloride (4.3 g, 62 mmol) in methanol (100 mL). Stir

the resulting mixture at room temperature for 20 hours. Filter the resulting mixture

through Celite, concentrate, stir in chloroform for 18 hours and filter. Concentrate the

resulting solution to the title compound (5.1 g). LC-MS (m/e): 197(M+1).
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cohpdumk{/l(ﬁm@@ll%ﬁdd@hl[@(rhﬂé? 369(M+9). 18.5 mmol )" in

10:1 EtOH H20 (11 nmL). Heat the reaction mixture to

50 C for 2 days. Cool tRyeRaratiomely0 filter to remove

SY{ltllﬂt@SIi ch %ﬁ%&&g&ﬁg%ﬁg@ ij?)%@ k%} fﬁlﬁ}etd%fég értozb%ltcuf efhyl ester.

Pr eﬁdﬂé}ﬂlf@rﬁ thb?zﬁm’ﬁyrnmﬂre&rmmﬁV) nitrate (285 mg, 0.52 mmolR to a solution
of - 5 IE'JI me rg;{ty[] leng’x Betf'r}(/)l) ?1 24 Z)(%Lll)azol 5- Inﬂtﬁ;f(l?—%ler?zzo?c §c1d ethyl
ester (193 mg, 0.52 mmol) in acetonitrile (9 mL) and water (2.3 mL) at room temperature.
Stir the reaction mixture at room temperature for one hour and add the second half of the
ammonium cerium(IV) nitrate (285 mg, 0.52 mmol). Stir at room temperature for an
additional hour, dilute the reaction is with saturated aqueous sodium hydrideCOs, stir for
5 minutes, dilute with water, and extracte with ethyl acetate (3x). Wash the combined
organic layers with brine, dry over MgSOy, and concentrate. Purify the residue by flash
column chromatography using 50% ethyl acetate/hexane to give the title compound (720
mg, 81%). LC-MS (m/e): 263 (M+1).

Preparation 171
Synthesis of 4-[3 —(4-acetyl—2—chloro-3-hydroxy—phenoxymethyl)—[1,2,4]0xadiazol-5-
ylmethyl]-benzoic acid ethyl ester.
Add polymer support PPh; (287 mg, 0.86 mmol to a solution of 4-(3-

hydroxymethyl-[1,2,4]oxadiazol-5-ylmethyl)-benzoic acid ethyl ester (80 mg, 0.41 mmol)
in anhydrous CH,Cl; (8 mL) under argon gas at room temperature. Add 1-(3-chloro-2,4-
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Add a solution of chloroacetic anhydride (1.5g, 9
mol) in toluene (20 nL) to N
Whgasox7@- ( 3-1 odo- phenyl ) - acet ami di ne (2.5 g, POI/DBIN/041441
i n anhydrous tol uene (20 nL? Fit the flask with a
Dean-Stark trap and heat tolGeflux for 7 h.
Concentrate the m xture WO 2006/ 057870
PCT/ US2005/ 041441 -168 and purify the residue by
flash chromat ography using 15%tetrahydrof ur an/ hexane
dihydrony-penthehaicns 61 Komgoaa rpoll 6 e tuigtug, folewedhy

dusg)pf%)y %28%10%5%%1%%6(%9@1, gﬁg%uﬁg%l et 1%&%1 A g%%rgt g%m%erature

rem’b?@ the &Myﬁl&ﬁ%i Slti@fion and concentrate the ﬁltrate Purify the residue by flash
1-{2- hydr oxy-4-[ 3- (3-io0do- benzyl )-[1, 2, 4] oxadi azol

col]mm tchm}a]to ggaphyg{smg] 3% @ﬂl)yﬂ a&}etat@/bﬁ}ggqls ﬁ@ gwp@]&e titlg q;ﬁrgﬁﬂunyl (60

§ymol ) and
]ngS ch orone?ﬁéqénh%%% |o&o benzyl)- [1, 2, 4] oxadi azol e
(200 ng, 0.60 mMmol) to &Exsmhpleildd of

4-di h drox th phenyl ) - et hanan 0 ,
Syrzr_sh%S ‘?frﬂ)[ Arapeli W@@éy-gy#efw ?%9’9@’:‘?&3’ -@2%31,#@&{2@1-5—
%hg;}_ I 200 ng, 0.60 mmol ). Heat the reaction
ylmm tﬁgée&é?agb(ﬁc overni ght. Cool the reaction m xture
to RT, pour into , and extract with diethyl ether
(3x). Combine th nic layers, wash with brine,
dry over sodium ngof Nconcentrate to provide
the title conpoun (1pﬂg)N Me}%: 463 (M 1).
Exanpl e 144 15 Synt hesi s of O
3-[5-(4-acetyl - 3-hydroxy- 2- net hyl - phenoxynet hyl ) - [1 2,
4] oxadi azol - 3- yl nethyl ]-benzoic acid. O N HO OWN | OH
9) edd‘dmﬁéydrochlonc acid (3.6 mL) to a solution of 4-[3-(4-acetyl-2-chloro-3-

bR RO SR DI Rt el g R A G 9 me

0. lmiﬁh))]z) i Eﬁtm i Q%t@qﬁla Bidkdvadve 1186 Sdabthe tulkk 2@ hHeanin)a
3°(45 ng, 0.32 mol ), 1-butanol (200 and 1
ml@‘p‘@’pVQJrea@TQI gelr?d °Crforr@@{m Prify they re&cwre %w'@ Byggugpe phase

RS B O PSSR A (18 e

t1t1@€:6iﬁg§@{d16(ﬂ¢n¥g ,BBYg ai‘HNMRC(MSdaz’@BtB OnQatlH)hm o2 x4, aHy, 7.86
C under 20 psi_of carbon nono reaction

~ 7% e BY Tkt (d) ZHbérﬁﬂ @ éH)lfn49c@r2H}aé4%(§é¥H)rr2>§t9liﬁ SH). LC-
er cel. Acidify the filtrate with 5 N 25
M%ngﬁ)llérl ¢"acid to pH-1. yA mlky white Vr\rnl xture
fornms. Add a snall anourtepatation 172

Synthesis of 3-[3-(4-methoxy-phenoxymethyl)-[1,2,4]oxadiazol-5-ylmethyl]-benzoic acid
ethyl ester.

The title compound is prepared essentially as described for 4-[3-(4-methoxy-
phenoxymethyl)-[1,2,4]oxadiazol-5-ylmethyl]-benzoic acid ethyl ester, employing 3-
carboxymethyl-benzoic acid ethyl ester (45%). LC-MS (m/e): 369 (M+1).

Preparation 173
Synthesis of 3-(3-hydroxymethyl-[1,2,4]oxadiazol-5-ylmethyl)-benzoic acid ethyl ester.

The title compound is prepared essentially as described for 4-(3-hydroxymethyl-
[1,2,4]oxadiazol-5-ylmethyl)-benzoic acid ethyl ester, employing 3-[3-(4-methoxy-
phenoxymethyl)-[1,2,4Joxadiazol-5-ylmethyl]-benzoic acid ethyl ester (81%). LC-MS
(m/e): 263 (M+1).
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nmet hanol to induce crystallization Collect the

crystals by filtration to give the title conpound (79
worgoe®s®ye 1H NVR ( DMSO- d6) 8 12 99 (s, 1H), 1PCTOS1085/041441

1H), 7.86 (m 1H), 7.79 (mé 7.52 (m | H, 7.42

(dd, I H), 6.67 (d, 1H), 5. '(s 2H), 4.19 (s, 2H),

2.55 (s, 3H), 1.99 (s, 3H. LGCM5 (ne): 381 (M1). WO

2006/ 057870 PCT/ US2005/ 041441 -169 Preparation 178

Synt hesi s of

1- { 3- chl or 0- 2- hydr oxy- £1epaxagionddd- benzyl ) - [

L s B PR Tl
ylnie@ dyl]l-béli’zoﬁ'ty&hi@lﬂlylﬁles[te'i (3- 5

benzyl oxadi azol - 5-yl e dyt] 51
enyif}le titlp gw@ﬁ@undelﬁ-@ eppice gssentially as descnbe or 4-[3- (4 acetyl— -

cmgl% §@§8{£§§%&ﬁ%ﬁ¥e@2ﬁ% fteg)géh@z f@g@fﬁ%@&@m dcft 1 ester,

emBloly ing( ¥+ rhpdrgkydethinl- D;Z}4}Bxh@43}1cm§yylpfeﬁi}d))dymbic)alcbd- dthyl2ster

oxadl az thyl]-benzoic acid. O N HO 1l ON I
(71 ?@éh‘g\ét(gfllé conmpound i s prepared essentially

as descrl bed for 3-[5-(4paahbiel143-
hydr oxy- 2- met hyl - phenoxynet hyl) -
Syrith@sisp D3GR hacityl2-yhlmet brhy frobgphonaxyawitlypf1,2 Hloaagipzol-5-

140 | oyi n
Ylnie%lf%%ﬁ a3y dr oxy- 4- [ 3- (3-i odo- benzyl ) -[ 1, 2, 4] oxad
I azol - 5- yl net hoxy]o phenyl } - et hanone. 1H NVR ( DMSO- d6)

? 13, oED(s, 1H),( 194(s, 1H), 7.92 15 (d, 1H), 7.85
s, | H, 7.80 (m 1) ] 7.52 1H) © 7. 42 (dd, 111),
6.84 (d, 1H), 5.7HQs, Q/\rN(m 03 Giel) , (2 60 (s,)

3H). LG M (nme): 401CQM1)Ncpre tion 179
Synt hesi s of N hydroxy-2-(4-iodo-phenyl)-acetam di ne.

The The tikle comppauhig p'k@awd&ﬁ@ernﬁdllyé aséexcribdd fpr 43-(4-acetyl-2-
descri bed for N-hydrao lﬁlpz 3-1i

MQ%ﬁW%&I@ﬁpWhy ,6%}(,@} 1azol S-ygnethyl]-benzmc acid, employing

3- [EA(ZI a@gtgt st g%? l@@ﬁ ﬁeﬁibkfmethﬁ')l\[@2 4]1))?3&1&%175 ﬂt%’tiﬁfl]-benzmc

repar IS O
acil-eahyl estoreThNMIB (I()MSCDdQ%bB’Q@/{s) 1HL, 12 99] (s;(]a‘dl)l, 490(m, 2H), 7.83

(g B 3£ L S B BB B (£ TEfe5.98 s, 314 88 s, 21, 2.5 s,

SHEREREIEHS) et Sﬁé‘ﬂ'yf‘)z°£§et iﬁp'd."%'eng
Preparation 175
Synthesis of N-hydroxy-2-(3-iodo-phenyl)-acetamidine.
Add sodium carbonate (2.0g, 18.5 mmol) to a mixture of 3-iodophenylacetonitrile
(4.5 g, 18.5 mmol) and hydroxylamine hydrochloride (1.3 g, 18.5 mmol) in 10:1
EtOH:H,O (11 mL). Heat the reaction mixture to 50 °C for 2 days. Cool to RT, then
filter to remove the solids. Concentrate the filtrate to afford the title compound (4.94 g).
LC-MS (m/e): 277 (M+1).
Preparation 176
Synthesis of 5-chloromethyl-3-(3-iodo-benzyl)-[1,2,4]oxadiazole.
Add a solution of chloroacetic anhydride (1.5g, 9 mmol) in toluene (20 mL) to N-
hydroxy-2-(3-iodo-phenyl)-acetamidine (2.5 g, 9 mmol) in anhydrous toluene (20 mL).
Fit the flask with a Dean-Stark trap and heat to reflux for 7 h. Concentrate the mixture
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25 LG M5 (me): 335 (Mrl). WO 2006/ 057870
PCT/ US2005/ 041441 -170 Preparation 181 Synthesis of

WA 2q08AO818®r 0- 2- hydr oxy-4-[ 3- (4-i odo- benzyl ) - [ 1PQ1/4$2005/041441
oxadi azol - 5-yl net hoxy] - phe }-ethanone. The title
compound i s prepared essenrlégl y as described for
1-{2-hydroxy-4-[3-(3- 5
i odo- benzyl)-[1, 2, 4] oxadi azol - 5-yl met hoxy] - 3- met hyl - ph
enyl } - et hanone, enpl oying 1-

and Buth ﬂ@erSIQueflbjd ﬂh§hj¢1nsq1yatp prenby ysing haYdaEalyidgofuran/hexane to give

o R AP 5 A IR ey LB 6 720

d4 57 Q44 RC BTy 4.2 hilq Q-3 xy- phenoxynet hyl ) - [
( H% 4] ogadlazol @ ; Iné?%g{f benzoic acid. 0 0 OH
O N HO ClL ,- --N The tlﬂrbpalcl@npdﬂﬁd is prepared

Syﬁ@sengfyl %i ﬁ%‘%ﬁiﬂg %fdﬁ g . or ?)iﬂl”rf4(]%5{&&5%0‘[—'5'-;ﬁnethoxy]-3-

me{h 2p H&Igfx}lagﬂhag(qie- 3-yl et hyl ] benzoic acid of Exanple
0, e oyin

1 508 hitine.cashopeie 49 me. 066 camp st Sebiogamehil b Gricdeckenzy)-

1 4 AR oD GRS Gy e

phelijl)retﬂan%ﬁe (mo rﬂg'l)o 6 m&&)ll i, anB#ﬂmuﬁdﬁﬂet]ﬁ}dforﬂnlal)mdeB(ﬂ)ZnL)

4]ogxmi1gole @Oé)r;gg,eq gQ)ﬂmﬁ)z Iégﬁ%{%l}?(ggﬁglogfmlxmre at OQgi ov)ermgzght Cool
B
theaﬁgammhglensswﬁnhespﬂh bﬂn@slsyetwar abdiymam!fdtes end bmgerfitoate to provide

‘fheutH & hydroxzﬁﬁfl‘lg) 4}3‘G><1¥\[§ (@Y 463 (Irldt hoxy] - 3- met hyl - ph

enyl }-ethanone, enployi Ngy.Banle 144
chl or oret hyl - 3- (4-i odo- benzy?) [1, 2, 4] oxadi azol e and

Syrdthésts df 33{51%&@1)51 %hyrkohyﬂ-m@th}slﬂghepommqhy)l&él 214d0adiazol-3-
ylng%}% 463 zéc'\@ WO 2006/ 057870 PCT/ US2005/ 041441

ON
HO oAy OH
o)

Combine 1-{2-hydroxy-4-[3-(3-iodo-benzyl)-[1,2,4]oxadiazol-5-ylmethoxy]-3-
methyl-phenyl}-ethanone (150 mg, 0.32 mmol), sodium dodecyl sulfate (300 mg, 1.0
mmol), K»COj; (45 mg, 0.32 mmol), 1-butanol (200 pL ), and 1 drop of toluene in H,O (4
mL) in a pressure vessel, then degaswith Ar for 5 min. Add PdCl,(MeCN), (18 mg, 0.07
mmol) to the reaction mixture. Exchange the atmposphere with carbon monoxide and
heat the mixture to 70 °C under 20 psi of carbon monoxide. The reaction is heated until
complete. Filter the black mixture through filter cel. Acidify the filtrate with 5 N
hydrochloric acid to pH=1. A milky white mixture forms. Add a small amount of
methanol to induce crystallization Collect the crystals by filtration to give the title
compound (79 mg, 65%). 'H NMR (DMSO-de) & 12.99 (s, 1H), 12.79 (s, 1H), 7.86 (m,
1H), 7.79 (m, 2H), 7.52 (m, 1H), 7.42 (dd, 1H), 6.67 (d, 1H), 5.60 (s, 2H), 4.19 (s, 2H),
2.55 (s, 3H), 1.99 (s, 3H). LC-MS (m/e): 381 (M-1).
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Synt hesi s of

4-[ 5- (4- acetyl - 3- hydr oxy- 2- net hyl - phenoxynet hyl ) - [
wa@sa3msradi azol - 3- yl met hyl ] -benzoi c acid. O PCTIHS2005/N1441

HO O 5 The title conmpound is prepared essentially as

descri bed for 3-[5-(4-acetyl693-

hydr oxy- 2- net hyl - phenoxynet hyl ) - [

1, 2, 4] oxadi azol - 3-yl net hyl ] - benzoi c acid, enploying

1-{2- hydr oxy-4-[3-(4-iodo-benzyl)-[1, 2, 4] oxadi azol -5-y

| met hoxy] - 3- net hyl - phEnqhﬁaﬁbmam&ne 1H NVMR ( DMBO- d6)

Synghf]S-IZSHSﬂ;‘i 5370}@@0(%h§}c§'p§y-4d§g§-1§ap-b 8 é%%%%d az?L)S—yEimethoxy]

2.55 (s, 3H), 1.99 (s 10 3H). LC—
phe?%} e)ﬂ(a%ggl (Ml) Preparation 183 Synthesis

N- Hylwm@eom;(omﬁmprq;a;ecpmmwuy saclescaibed fforel - {deroxy-4 -[3-(3-

ioda ey PRk Sedme o o et g-phomt hympns, apploving 1-
(3- JM&IE@W hﬁﬁ%ﬁy@h@ﬁﬂ?@hﬁﬁb&%@%ﬁ 1@-ME2(miVBp 4B 3 i(N-1).

met hanol 15 the resulting mxture at
roomterrperature for Zoﬂmmmelﬁlter the resulting

Xt ur centy at
OO Lg st S BRBOR PR Rom Bl Rugradipol-
yhﬂé bdmpgicselqution to the title conpound (5.1 g).
LC (me): 197(Mtl). Preparation 184 Synthesis of
4-[ 3- (4- net hoxy- ph§noxynet hyl ) - [
1, 2, 4] oxadi azol - 5y hyl ] s Renzeft, acid 20 et hyl
ester. Add oxaxyl ' ) mol) to
4- car boxymet hyl - benzo ster (365 ny,
1.75 mml) in benzene (11 nL) and a drop of
di mpp ML OSHRTindSs Bleph 0@ ByschBaIBLsAletrthed THES -[ S acetged

over a 5 mnute period. Stir the reaction_ m xture for
hyc&omamethmphen@mnmhmﬁ hedexadeaplctiimethe |- brezdieasdd phn

EXﬁPﬁlﬁLiﬁg e t O S Ojd-éf% %d%éslgd\r/o }“ﬂ TS % odorbe%éyl) [1,2,4]oxadiazol-5-
ylnN’tllﬁ)ﬂSf‘] % ﬁ} éﬂmﬁ&%eh élqmmeﬁ@mb - 3 St 1306 NEHY, 3804 (SLH), 7.92

is added. Stir t eaction m xture at

(. TEDEEBa () 80 G HEDr £.52 Ko I (bt bt B Tt
20. C t I t
261} astsaath, 3605 D, TR Bl 4 MRIRL 00 O et er

and extract w t h et hyl mghﬁtﬁm(ﬁw) Conbi ne t he

organic |ayers, wash wi-th brine, dry over sodium
Systhesino®N-hydwxyohdeiede-phenylpassta)iditée WO 2006/ 057870

PCTITHS%%%) %(/)r(r)lf;’gﬁ% b pre})Z%d essentially as described for N-hydroxy-2-(3-iodo-
phenyl)-acetamidine, employing (4-iodo-phenyl)-acetonitrile. LC-MS (m/e): 277 (M+1).

Preparation 180
Synthesis of 5-chloromethyl-3-(4-iodo-benzyl)-[1,2,4]oxadiazole.
The title compound is prepared essentially as described for 5-chloromethyl-3-(3-
iodo-benzyl)-[1,2,4]oxadiazole, employing N-hydroxy-2-(4-iodo-phenyl)-acetamidine.
LC-MS (m/e): 335 (M+1).
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resi due by flash columm chromat ography using 20% et hyl

acet ate/ hexane to give the title conpound (201 ng,
W@/ 0518@® MS (mle): 369(M+l). Preparati on 185 BynuUkmesH/e41441

of 4-(3-hydroxynethyl-[1, 2, 4]

oxadi azol - 5-yl met hyl ) - benzel®-acid ethyl ester. 5 Add

hal f of the ammoniumcerium(IV) nitrate (285 ng, 0.52

nmmol) to a solution of

4-[ 3- (4- net hoxy- phenoxynet hyl ) -[ 1, 2, 4] oxadi azol - 5-yl ne

thyl]- benzoi c aci d et hPlrepaatien 18193 ng, 0.52 mmol) in

Sy@gﬁ%& {#f 81%0 g %21{ anql-g?@tﬂpégg %ﬁ‘g@%tlj %10&%@1%1—5-ylmethoxy]-

phehﬁgp&ﬁg{o%e for one hour and add the second half of
ammoni um ceriun(IV) nitrate (285 n% 0. 52 nuno

).
St i Thetitle conpeundgeprepancd efsontially asoleaetih ifon k{2 Hhydroxy-4-[3-(3-

oot o s S35 o S SRS -

(3- &ﬂ&o%lfdﬂﬁld@o)w Hiken! ?I)Man@ﬁ@&ﬁi £ hbonnethsh(4tibéo-benzyl)-
nbi ned anic layers with brine, dry over MjSO4,
[1 %ﬁbxadmmim L&'MS (FM‘P)P #85 tM&lx esi due by flash col um

chr omat ogr aphy usi ng 509 et at e/ hexane to give
the title conpound (720’ﬁy?at1nr%§f% LC-Ms (mMe): 263

Syt(t%’sis) of 4LF5-Pr-gtylal-tlderolBhy Gy Ry-phsiaxyafethyl)-[ 1,2,4]oxadiazol-3-
4-[3-(4-acetyl -2-chl oro-3- hydroxy- phenoxymet hyl ) -[1, 2,
yimeflssthbengetn aoyl yl met hyl ] - benzoi ¢ aci d ethyl ester. Add

pol ymer support PPR3 (287 ng, 0.86 mgpl to a solution
of 4-(3-

hydr oxynet hyl - 4ad| a<z t®1) - benzoi c
aci d et hyl ester RO 20 i n anhydrous
CH2C12 (8 nl) under anon gas at room tenperature. Add

0. 6 3P pomBoKS HISpEFA SN At SO Sdt o
hyc%%ﬁ Q%étﬁglxn%ﬂee‘;ﬁEQK( §}1):f1 200 86,40¥B1-3 -y 1AL ST -bhnRiH8MA BE

room t enbve the pol'ymer by filtration
Examﬁledéﬁpﬁnplbamg - FReclilotor 2-hydrox Pl I3 (A-ioHe-berzsialle2, hlpxadiazol-

flash calu r omat Y g,3
S-yipabardr PR e gy B BP0 poa (48D Habtyg, 1ED.
) 34 (D12PS 92 (43PN DES D Qf59
7 %f&tq)zggﬁ%ﬁg % ?f%{r%gﬁy%yd oxsﬂghenéﬁyﬁ%’hy ?bs ) s
3H4] bgadiSanot): 801 yMrBt hyl ] - benzoic acid. 0 HO | O~N Cl
NO OH 0 WD 2006/ 0578719 PCT/ US2005/ 041441
reparation
Synthesis of 1-{2-Hydroxy-4-[3-(4-iodo-benzyl)-[1,2,4]oxadiazol-5-ylmethoxy]-3-
methyl-phenyl}-ethanone.
The title compound is prepared essentially as described for 1-{2-hydroxy-4-[3-(3-
iodo-benzyl)-[1,2,4]oxadiazol-5-ylmethoxy]-3-methyl-phenyl} -ethanone, employing 5-
chloromethyl-3-(4-iodo-benzyl)-[1,2,4]oxadiazole and 1-(2,4-Dihydroxy-3-methyl-

phenyl)-ethanone. LC-MS (m/e): 463 (M-1).
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-173 Add 1 N hydrochloric acid (3.6 nL) to a solution
of 4-[3-(4-acetyl-2-chloro-3-
wogasoxprphenoxynet hyl ) - [ 1, 2, 4] oxadi azol - 5- yl nethysjoose1441
nzoic acid ethyl ester (55|nlg 0.13 mmol ) in EtOH
(1.2 nL) in a mcrowave tubé’I-Seal the tube and heat
in a mcrowave reactor at 150 C for 30 mn. Purify
the reaction m xture by reverse phase 5 HPLC using a
gradi ent of 90:10 to 20:80 (H20/0. 1%FA): CH3CN as
eluent to give the titl|Exaopls ddﬁd (17 nmg, 33%. 'H

Syll;ﬁ{g 4& %1\1@ %3 9‘&}06%?1!32_129%\'85{37 gr_]ﬁlgﬁl%l— )éyrfl%llpﬁ/l% }_[% Qﬂféoyta%lazol -3-
ylrﬁé'@lylg-‘?oeﬁﬁ)li&ld 2H), 2.59 (s, 3H). LG M5 (me): 401

(M Preparation 187 10 Synthesis of

3-[3-(4- net hoxy- ph oxymet hyI )-[1, 2, 4 oxadi azol - 5-yl ne
thyl ] - benzoi c aci ester . ol e conpound is
prepared essenti al}z g r dhe r 4-[3-(4-met hoxy-
phenoxynet hyl ) -[ 1,2, 4]loxadi"a2ol - 5-yl net hyl ] - benzoi c
acid ethyl ester, enploylng 3- carboxynet hyl - benzoi c
aci dhetitly compbend s 459ared cGsavBallyraedescEaal fowB4[p-(4u8etyl-3-

byqros g BB Oy bl A SHer Do ceridy

empltyidd IJ{Q— un? ﬁﬁmﬁb%@ﬁiﬁﬂ[l@ FRRbdiakA1Y5-Fnethoxy]-3-methyl-
escrlbed qr 4 dr oxynet

phey] Redbhoora HzI@MIs@Msa iy ) 120 (201 18), 42188 (et D) 786 sy 2D,

7.5 ﬁfixj Teisis Sk 6 f%] BIEL 760451 20 JrIE D) 2585, GED- 199 G

H?)C!L@ epsgeMiBl¥ . LCMS 20 (nme): 263 (Mrl).
reparation 189 Synt hesi s of
3-[ 3- (4-acetyl - 2- chl or oP@payatiaxiBphenoxynet hyl ) -[ 1, 2,

SYRERE oL Bty Tl R Ay hecor Thea

for A 3dfuthn Aty (5.2 g262 mmol) to 4-methox henoxyacetomtmle (5 Og, 31
chl or o- 3- hydr oxy- phenoxynet hé 51 I])oxadl azol - {
mraelh pnd hybardpainedivdrechinridedd B 62 mapel) symgHanol (100 ml). Stir

L

thrBﬁélﬁC@l&Z&Ydth@?ﬁé)Sﬂﬂ b0t d&ath for 1§ Bolrx amb Fi#ter 4Qoncentrate the
nt hesi

resy. t[t@-sehlt@a& the. titlegomanoynd (hi &) ok G- MR Ersdy RGBT Y- [ 1, 2,
4] oxadi azol - 5- yl net hyl i,réi,gpg@dlﬂ@pl d.

Synthesis of 4-[3-(4-methoxy-phenoxymethyl)-[1,2,4]oxadiazol-5-ylmethyl]-benzoic acid

— .

ethyl ester.

Add oxaxyl chloride (1.25 mL, 14 mmol) to 4-carboxymethyl-benzoic acid ethyl
ester (365 mg, 1.75 mmol) in benzene (11 mL) and a drop of dimethylformamide at room
temperature under argon gas over a 5 minute period. Stir the reaction mixture for 2 hours
at room temperature. Concentrate the reaction mixture to an oil. Redissolve the oil in
dimethylformamide (10 mL) and N-hydroxy-2-(4-methoxy-phenoxy)-acetamidine (380
mg, 1.9 mmol) is added. Stir the reaction mixture at room temperature for 3 hours. Heat
the reaction mixture to 120 °C and stir for 7 hours. After cooling to room temperaure,
quench the reaction mixture with water and extract with ethyl acetate (3x). Combine the

organic layers, wash with brine, dry over sodium sulfate, and concentrate. Purify the
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OO HOO OH d NOL S5 The title conmpound is

pr epar ed essentiaIIy as described for
wda 2408081 7@cet yl - 2- chl or o- 3- hydr oxy- phenoxy et PgT/Ps§005/041441

1, 2, 4] oxadi azol - 5 yl met hyl ] - benzoi ¢ acid, enpl oying

3- [3 (4-acetyl -2-chl oro-3 -hiZdr oxy- phenoxynethyl) [

1, 2,4] oxadi azol -5-yl nethyl]-benzoic acid ethyl

ester. 1H NVR (DVSO-d6) 8 13.06 (s, 1H), 12.99 (s,

1H, 7.912 (m 2H), 7.83 (m 1H), 7.58 (m 1H), 7.46
resﬂdei by ﬂhbh ccﬁulﬁﬁ Cbmbmamgaplﬁf wthg( 20% 2#y] acktat@héne ZCHEIVC the title

coniwndsﬁ}m gi%ﬁ E&MR (%%)9369(%/%1)( M 1). Preparation

N- hydr oxy- 2- ( 3-i odo- pheqyﬁQnQQEQledlne Add sodi um
carbonate (2.0g, 18.5 |nnnna} to a m xture of
Symhasmdma@awch@eumthﬂf[ﬂ [2eA]oxaligzoy 5-yimethyhrksinyoigagid ethyl ester.

12 BRI T At SRl mus o i o ) gt choion

of4f 93 (42111@&16% ;ﬁ@t‘iﬂxyﬁ@ﬂﬁ’?ﬁ [1tme]bxaalatdleﬁr-ymm}e]mmotmld ethyl

ds. Concentrate the filtrate to afford the title

esterdh%mgd 0(52 ngyoly jn acet_qrptm@ (9.1115) anthwz;te{ mplL) at room temperature.
.P 1
sticHERRGRI BRGNP NGB, fooe oy sl fhesegpad ot the

amﬁ@ﬁuﬁn S&hﬂﬁ@IVﬁmﬁﬁteC(BBS)mgaomlrﬁmﬁbh)@dr hideofnltemperature for an
noIL in_toluene
§u2

addiijenab agurp dilae ﬂﬁd@a%w&ﬁm’*’)‘tha@é@?aé?ﬁ efisauy 2dig hydridgtps stir for
5 nggutggl @?ﬁfe&%fth (ngtet‘ e&g-Qctgiv&)ith gll[f}}l tacétgt% (§J<)33’V aM thB cBmbined

heat tore
orgaoicdeyers itk bhhe, dry pterdgSancng woncfeyltrahe Prue£y theaedigue by flash

colfp@nl asgrlhhggnc he(tggnfgltoﬁyg{tq? th‘y S a%ezst%{oe&tg}tiardtae ﬁ%{v% he f}lﬁé Rhﬁe}ﬁpx Sohd (720
3 7.59 (d, 1H), 7.26 25 (d, 1
mg"/% %8%@’5 e)4§%jz(l\l({%l) 2H) | Et 01 (H)s 2H) . V\D( i

2006/057870 PCT/USZOOSﬂhwpanﬂunLHHB Preparati on 192
nth

sihess Ry asp iy phoros By g sy s lafiel-

yhﬁ %ﬂggﬂjm&ammpyéstd@henyl } -ethanone. Add I | t hi um
carbonat e 66 mmol )

o g o mpot BEas! Sioh8dagnmol ip msolftisRadiadol o
?Yérf’t‘%‘?%@a FRL S 0is08Rkol SRR BRI 81d et ester (§0.me, 0.41 mmol)

rdWW R, 1y (8anbydlidet sredh was hytbbnrtempedairé. 2Addil }(3-chloro-2,4-
dihydroxy-phenyl)-ethanone (115 mg, 0.62 mmol) to the mixture, followed by

diisopropyl azodicarboxylate (194 pL, 0.86 mmol). After 1.5 hours at room temperature,
remove the polymer by filtration and concentrate the filtrate. Purify the residue by flash
column chromatography using 30% ethyl acetate/hexane to give the title compound (60
mg, 34%). LC-MS (w/e): 429 (M-1).
Example 148

Synthesis of 4-[3-(4-acetyl-2-chloro-3-hydroxy-phenoxymethyl)-[1,2,4]oxadiazol-5-
ylmethyl]-benzoic acid.

(0]

HO: : 0NN
Cl N*O OH

o)
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4] oxadi azol e (200 ng, 0.60 mmol ). Heat the reaction
m xture at 60 C overnight. Cool the reaction m xture

W 200R0578pour i nto H2O, and extract w th di et hyPCEUB®DS/041441
(3x). Conmbine the organic |ayers, wash with brine,
dry over sodium sul fate, andl73encentrate to provide 10
the title conpound (150 ng). LCGM5 (mMe): 463 (M1).
Exarrpl e 150 Synthesis of

3-[5-(4-acetyl - 3- hydr oxy- 2- net hyl - phenoxynet hyl )-[ 1, 2,
4] ox‘*&iﬂ ]aNdlydﬁocm&brmsiciMﬂé &) roa solatiémlof H[N(4-kEtY1- Dohidbo-3-

hybroS Pt 52 41psadiszalehvmarylbonzaiscidietiybastas (55 me,
0. ﬂ?imhﬁMM]Et@H (Tet Y ) npbﬁﬁefb\‘wa&‘é t‘ﬂﬁ@ 0881 Qﬂétgg%d 9«? Pt a

, sodi um dodecyl sulfate
mlp@wge repstorgt 150 ?{2f<m$ﬁln)1p Pubﬁ}t mmac@aﬁ) Ghikfure h}nfévérse phase

PRV A RS, e o

uﬂec@mpommdmrh 3398, r'EACKIRYDNIBOL AL §-13! 1%59 (s, 1H), 7.86

osphere vvlth car bon nohoxi de and 2

- 7n5?4>r<Tn@br3eH) 0 -4A(dC2Hnre89 @0 11354 fs, 2H), ot (rspmx 2. (s, 3. LC-
eated until conplete. Filter the black
M%ﬁgféﬁj re t(hféﬂgh celite. Acidify the filtrate with 5 N
hydrochloric acid to pHuykpafatigd 182y White mxture
forns. Add a small anount of nmet hanol to induce

Sygihgsis af 3+ & msthasstnheaexynrashid)- s 2. dlaxaiaz6l §-yatthyih bewvoic acid

H the title compound (79 ng, 65%. 1H NWR
Et?b%%(r)d& 8 12.99 (s, 1H), 12.79 (s, 1H), 7.86 (m 25

1H) The tifl8 cémmportd) is p?epﬁ?ed(d@%enﬂ;h‘ﬂy as dekribéitor 1@*(4-@11&170}(}7-
Phé(iﬂ%ﬁm(%ﬂ)aﬁlﬁ 4]9@¢m}gzlw5rﬁél}leth3§1be@wm)ac1d\mm esler, @@Mg 3-

oo T oA i et G508, b Ry A%,
oxad| azol - 5-yl net hoxy] Pmbeﬂuioh ¥ghanone. The t|t| e
Sylitﬁ%%o?&lgg%ﬁy&gx get?\g ﬁ ]r(])txla 1azo 5?}§lm%?lfycl:)r-lg§n?zg1cfa%1rd ethyl ester.
i OdTh@ﬁﬂé ¥bmhp Blhdzin‘g}e%é@g'e%ﬁ{laﬁy ¥ ARV 32 (ﬁgfg%lxyggthyl-

| } - et hanone

[1 %é hdiezad- i‘yhnedhsﬂymqu@hbﬂhyl)esmﬂmqﬂnﬁng B733(4-h&thdiy-
Ph%%@f%@ﬁé%%ﬂd&?ﬁﬁ% ey R ORI E Ry 129 LCMS
(m/k): 263 RKagi azol -

Preparation 189
Synthesis of 3-[3-(4-acetyl-2-chloro-3 ~hydroxy-phenoxymethyl)-[1,2,4]oxadiazol-5-
ylmethyl]-benzoic acid ethyl ester.

The title compound is prepared essentially as described for 4-[3-(4-acetyl-2-
chloro-3-hydroxy-phenoxymethyl)-[1,2,4]oxadiazol-5-ylmethyl]-benzoic acid ethyl ester,
employing 3-(3-Hydroxymethyl-[1,2,4Joxadiazol-5-ylmethyl)-benzoic acid ethyl ester
(71%). LC-MS (m/e): 429 (M-1).
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yl met hyl ] -benzoic acid. 0O i N HOq O-NI OH 10 O The
title conmpound is prepared essentially as described
WO 20068578%0 ( 4- acet yl - PCT/US2005/041441
hydr oxy- 2- et hyl - phenoxyneth
1, 2, 4] oxadi azol - 3-yl net hyl J-1 %%nzorc acid of Exanple
146 enpl oyi ng
1-{3-chl or o- 2- hydr oxy- 4-[ 3- (3-i odo- benzyl )-[ 1, 2, 4] oxad
i azol - 5- yl net hoxy] - phenyl } - et hanone. 1H NVR ( DMSO- d6)
6 13.06 (s, 1H), 12.94 Exaﬁﬂﬁpl49 92 15 (d, 1H), 7.85

SyhiBésis {%3 [3Ir4)8ace§qlgi H?'éfo {. %ﬁo Zaﬁ?)-fgﬁ%}?%’é%iazor-s-
ylnddy %ggﬁzlyﬁ dod.e): 401 (M1). Pr epar ation 194
Synthesi s of N hydroxy-2-(4-iodo-phenyl)-acetamn di ne.
The title compoundQ s prepared essentially as
described for N-h 2-(3-iodo- 29

phenyl ) - acet am di
(4-i odo- phenyl ) - gc?gjt o%?mgrﬁ%) 277 (Mr1).
Preparation 195 Synthesis
5-chl hyl - 3-.(4-i odo-b I
The Thr %18%5%@9?}3@4% brepe %egéq%éﬂs’égé%ﬁ it Ry acenyt-
chllggo;g enzg; p)‘i’i@?o;};é&hlﬁflg L‘Té? g¥d><|a§1a£ lgilelﬂh}g] -benzoic acid, employing
3- [N(hmdetyk?—cﬁlo@d%rlqdmmhﬁwbjymﬁhﬂ}rﬁ a;4ﬂ|@<ad1a261-ﬁ@1nmhyl]-benzo1c

acid gt ﬁgpgpégwg%@%%%%ﬂg e 1295700 5t b, 2, 7.83
(mlllgf’z] oxadi £§ T)‘g(‘ﬂf H?hoxyf(fl“ﬁgﬁil/??qémhg%gngf 21%??(52°59 ®

3H)I LCeMSqmpeu#al (M-})r epared essentially as described
for 1-{2-hydroxy-4-[3-(3- 5
i odo-benzyl)-[1,2, 4] oxaﬁ'fegi‘ﬁift!@-]ﬁonet hoxy] - 3- net hyl - ph
¥is oA - d8YIHeAy1}-acetamidine.
Sy{éﬁ 1%ﬂoor gﬁg%ﬁdr ?Tmr oiﬁy p éﬁfﬁ arflletn?reanone and
5- Clzﬂddrsnémhwa;r’@or(aﬂe- (2015 1B 8rmpb)) to p miRtuag ofriidepbérylacetonitrile

55 s o AR S PSS

EtdHZ14) oXadi fz9kat3he flctidnBixtielto BEPE g1 @Bisd Cool to RT, then
filter to remove the solids. Concentrate the filtrate to afford the title compound (4.94 g).
LC-MS (m/e): 277 (M+1).

Preparation 191
Synthesis of 5-chloromethyl-3-(3-iodo-benzyl)-[1,2,4]oxadiazole.

Add a solution of chloroacetic anhydride (1.5g, 9 mmol) in toluene (20 mL) to N-
hydroxy-2-(3-iodo-phenyl)-acetamidine (2.5 g, 9 mmol) in anhydrous toluene (20 mL).
Fit the flask with a Dean-Stark trap and heat to reflux for 7 h. Concentrate the mixture
and purify the residue by flash chromatography using 15% tetrahydrofuran/hexane to give
the title compound (1.45 g, 48 %). "HNMR (CDCls) & 7.65 (s,1 H), 7.59 (d, 1H), 7.26
(4, 1H), 7.04 (dd, 1H), 4.62 (s, 2H), 4.01 (s, 2H).
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OO0 pN~OHHOB O OM The title conpound is prepared
essentially as described for 3-[5-(4-acetyl-

whgasoxp7@- met hyl - phenoxynet hyl ) -[ 1, 2, 4] PCT/US2005/041441
oxadi azol - 3-yl met hyl ] - benzoi ¢ acid of Exanple 146,
enpl oyi ng -175-

1-{3- chl or 0- 2- hydr oxy- 4- [ 3- (4-i odo- benzyl )-[1, 2, 4] oxad
iazol 15 5-yl met hoxy] - phenyl } - et hanone. 1H NMR
(DI\/SOd6) 8 13. 05 (s, 1H), 12.86 (s, 1H), 7.92 (d,

, 7.85 (in, 7. Q’&epmh:atﬁu)w% 84 (d, 1H), 5.72

Sw%fﬁﬁs o i M&@%}/on taiods Rewedr Fflosadizat3- B

meﬂ‘ly{-%hél‘lﬂ%@ﬂﬁn&[e[?’ (4-iodo-benzyl)-[ 1,2,4]
oxadi aZzo | met hoxg] 3- 20 net hyl - phen '} -ethanone.

Th eAtddthﬂelurrmﬁmmn@ (8 Mg Bp@maobsind rStqhé@rpgneﬁyl -3-(3-iodo-
ber 5 et Bste €00 MG PR ob SR BRRL P Ao

methy@-@ﬁélﬁbl) Btﬁal’i_bne (110 mg, 0.66 mmol) in anhydrous dlmethylformamlde (20 mL)
chl oronet h é&l i odo- benzyl )-[1, 2, 4] oxadi azol e and

4]oxadiazaje (3 mpad) Hygat tl%ﬂqrgmﬂqn_rg{xﬁgﬁ(ﬂ;é *Coveaight. Cool
the r?ngl)oEXm gﬁl.ré %;_]%’)3" @Yp%lﬁ boélzCﬁg)QIa %tﬁ'ﬁi?e%%ﬁ/ eﬁﬂe}ﬂ% Combine

esli S
theorgdmié lﬁhyafsgewih with yﬂn@ Xyy avmbﬂnylm pitéare xydreddvghiyate 1g grovide

-4 d I I |
thegpfesommuns {19 HBnpbanS @ g psMtDessont i al 1y a8

described for 3-[5-(4-acg Mjﬁ 1’@15

hydr oxy- 2- net hyl - phenoxynet 9 ) Pl 2, 4] oxadi azol - 3-yl m
Syﬁhlaayk bE Mﬁ-ﬂ}h@e‘rﬂd “Hydrbxy-Exmethyleptibabxymeethy Dyl Agtloxadiazol-3-
| éﬁ%{] hydr oxy- [3 (4-iodo-benzyl)-[1, 2, 4] oxadi azol - 5-
ant RIS it hyl - phenyl }-etli anone. 1H NMVR

(DVBO-d6) 6 12.84 (GS 1H), 12.80 (s, 1H), 7.86 (m

oH), 7.78 (d, 1H), (d, 2H), 6.67 (d, 1H), 5.60
(s, 2H), 4.19 (s, 2 0 208% (4 1.99 (s, 3H).
LG VB (nfe): 381 (A1), OR-Epare & synthesis of

5- (3-bronophenyl )i soxazol -3-ol . Add & sol ution of

%? fg}%ﬁbﬁrﬂ ?e{Z ?fgsg)xly-rh \[Aéa&?lrodo-(‘)beggyl)nh',2,31]66x§d{e{121&[3—yinglethoxy]-3-
methyl-phenyl}-ethanone (150 mg, 0.32 mmol), sodium dodecyl sulfate (300 mg, 1.0
mmol), K,COs (45 mg, 0.32 mmol), 1-butanol (200 pL ), and 1 drop of toluene in H,O (4
mL) in a pressure vessel, then degas with Ar for 5 min. Add PdCl;(MeCN); (18 mg, 0.07
mmol) to the reaction mixture. Exchange the atmposphere with carbon monoxide and
heat the mixture to 70 °C under 20 psig of carbon monoxide. The reaction is heated until
complete. Filter the black mixture through celite. Acidify the filtrate with 5 N
hydrochloric acid to pH=1. A milky white mixture forms. Add a small amount of
methanol to induce crystallization Collect the crystals by filtration to give the title
compound (79 mg, 65%). "HNMR (DMSO-ds) 8 12.99 (s, 1H), 12.79 (s, 1H), 7.86 (m,
1H), 7.79 (m, 2H), 7.52 (m, 1H), 7.42 (dd, 1H), 6.67 (d, 1H), 5.60 (s, 2H), 4.19 (s, 2H),
2.55 (s, 3H), 1.99 (s, 3H). LC-MS (m/e): 381 (M-1).
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and NaCH (197 ng, 4.92 mmol) to a solution of nethyl

3-(3-bronophenyl )propiolate 15 (980 ng, 4.10 mol) in
wa@20bns18re of MeOH and THE (6.0 i/ 12.0 nli). ReemuUs200$i@i1441

solvents after 2 d. Dissolve the residue in water.

Adj ust the pH of the aqueoud’fphase to 2 and extract

wth EtOQAc. Dry, filter and concentrate. Purify the

residue by flash chronatography eluting with a

m xture of Et OAc and hexanes (50:50) to afford the

titl e conpound (856 nPrepafdtionII3INVR (d6- DMSO) 6

y‘7t111 éﬁéﬁ %%'2%%8 K& ﬂﬁ?-éﬂO&Oé}ep&g&[%% %)oxcagldlglzl) Sfymlethoxy]

phe]?}aetgano%eo 0.8 Hz), 7.54 (t, 1 H J=7.8Hz), 6.75
Preparation 199 Synthesis of

3 ( Th ydé osypewKkiz prepBreflicpystialy todespiieedfor d-{2Awdrexy-4-[3-(3-

10d2f @623{}?[@1 ,?, %%g%%%ln% gf%%%%yt] ro’ﬁf-mn%hy{] pﬁéen)&ﬂq ethgugongoerﬂbloymg 1-
(3-Eh1b- DB BRIV b dry DXARBlons ( 371%Y, TA0-MY (mf) S483n@mi1). and

trllsopropyl borate (113 ng, 0.60 mmol) in a m xture
of tol uene (2 5 rrL) and Exmnple 151 ) at -78 C.  After

M % e
Sy TR SOk ok e R R P 2 Y cadigaals
y1nﬁt@qpbaigoedadmrmto room tenperature. Dry, filter and
concentrate the organic layer to a white solid. 30 WD
2006/ 057870 PCT/ USZ005/ 041441 -179 Preparation 200
Synt hesi s of o-N
1-(4-(4- (brononet hyd ayl - B- 2- hydr oxyphen
yl ) et hanone. Add K2C03 (I.48 g, 10. 5 mol) to a
solution of 1-(3-chloro-2,4-dihydroxy- phenyl)ethanone
(2. 00 ﬁﬂe 1:8m oﬁf@is)pré}ﬂfbdbs&nﬁaﬂﬁ b @éﬁaﬂbé&ﬁdrm{ér@%nayl 3-

2.83 @, in acetone gloo .. Cool, and
hys xk—%rpetlwkhh@ommwm[l@eﬂ]%a}d@io ﬁd’hEtﬂ@KH-benWF peidefe

e S 7B LS 0 2

ylﬁ&h&fﬂiﬂgﬁ%?fwh&ﬁnél H SR QIDMSBHG)@B fl@%l :IHD{BQ(SEIS(S lH) 7.92
ative 368.9 (rel intensit

(dy( 9/3851(55@&1@1 &84 6, Md) Syt (e dih, Bﬁ dé 1H), 684(/3 1H) 4P (s,

4t o2 AU e e R

Preparation 194

Synthesis of N-hydroxy-2-(4-iodo-phenyl)-acetamidine.

The title compound is prepared essentially as described for N-hydroxy-2-(3-iodo-
phenyl)-acetamidine, employing (4-iodo-phenyl)-acetonitrile. LC-MS (m/e): 277 (M+1).
Preparation 195

Synthesis of 5-chloromethyl-3-(4-iodo-benzyl)-[1,2,4]oxadiazole.

The title compound is prepared essentially as described for 5-chloromethyl-3-(3-
jodo-benzyl)-[1,2,4]oxadiazole, employing N-hydroxy-2-(4-iodo-phenyl)-acetamidine.
LC-MS (m/e): 335 (M+1).
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OH Add
1- (4-(4-(brononet hyl ) benzyl oxy) - 3-chl or o- 2- hydr oxyphen

wQ kgoesmmnone (180 ngy, 0.487 nmol) and PCT/US2005/041441
3- ( 3- hydr oxyi soxazol - 5-yl ) phenyl boronic acid (218 ng,
1.06 mol) to 15 a 2.0 M sotldf/t on of Na2CO3 in water
(2.36 nL), dinethoxyethane (4.72 nmL), and n-PrCH
(4.72 nmL). Degas the solution. Add
tetraki s(tri phenyl phosphi ne) pal | adium (0) (123 ny,
0.106 mml ) and degas tBeepairxﬂimla% Heat the m xture at

Syfihents P 145 ot tep ARy 17 (- Dbl P Syimethosy -
phélwl} Ethahbre. r esi due by flash chromat ography on silica

gel afforded the title conpound (12 ng, 5%: 1H NWR 20
( d6- TRty cegmpownd isrergraed) essentlaﬂy 6s despribd fob 1352 ~figdro®y-4-[3-(3-

10@%?9;}1?%%&%']8 %l 8 y%g@til X}ﬂf {rm_hyé-Hﬁﬁnyl‘é (elaa, employing 1-
(3-¢hBrd2,4- dlihj’tﬂroxﬁ pﬂ&lyd)sethéndﬂ): and _5 @ﬁo&‘i’ethyﬁ? % fbdb'zbenﬂ}g)

1 13.13 (s,
[1 524}0’@%[ ole; lr@ek@%y) 483 VM- H 100% V\D 2006/ 057870
PCT/ US2005/ 041441 -180 Exggafqﬁbon 201 Synthesis of
2,4,6-Tris-
Syftbegis of 4—[$>(4-y¢aﬂy1®bllﬂ¢f@3Jh&%@%ﬁﬁémahﬂngm |4]0)cad1azol 3-

rlborox S Si0 O XB.OBo ~
yh%%ﬁﬂ?h@%ﬂ?%ﬁ mobenzyl oxy) - t est - butyldlnethyIS|Iane
(390.0 g, 1.29 mol), THE (3.90 L), tol uene (827 nt)

and triisopropyl bgta (353.0 g, 1.8 nol) in a 12 L
round- bottom fl ask T. StNr f
solution to -78 CH nohekyf N H

30ki n. Cool the
m while
naintaining the sol utiCdn tenperature <-68 C. Warmto
dd the reaction 10 mxture to 2 N HO (1325
rrL) TF‘?/\H&%%?IHBOQH% prepated eése@ﬂa # despribeddpr édSﬁ-ilﬁcetﬂd&

hycﬁbiayb lﬁ&ﬁquslﬁnézyﬁe S}l)qﬂ Qiﬁ&taﬁla&{ws’g éthgl;g)% ﬁ&!{ig oF

ara
EX@nglarlﬁé qrml@ymmltfﬁ thQrOGZ hﬁamwe[ah(g 1waéi&y¢)e[rnz;4]nmgazo1-

Sy MRt O by S ort: o OO ntseda o KEYT Eﬁahﬁahazié*é’@ fi,

I
IR I A R R e

CMa /et 44 @Fdpni ght at RT. Cool the sI urry to 0
stir for 30

Preparation 197
Synthesis of 1-{2-hydroxy-4-[3-(4-iodo-benzyl)-[1,2,4] oxadiazol-5-ylmethoxy]-3-
methyl-phenyl}-ethanone.

The title compound is prepared essentially as described for 1-{2-hydroxy-4-[3-(3-
iodo-benzyl)-[1,2,4Joxadiazol-5-ylmethoxy]-3 -methyl-phenyl}-ethanone, employing 5-
chloromethyl-3-(4-iodo-benzyl)-[1,2,4Joxadiazole and 1-(2,4-Dihydroxy-3-methyl-
phenyl)-ethanone. LC-MS (m/e): 463 (M-1).
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30

mn and filter. Wash the filter cake with acetonitrile

(500 m.). Dry the resulting off- white solid under
woawaomsat 45 C to afford the title conpound: HRET/BRAR05/041441

(500 MHz, CDC13) 8 8.22 (d, J=8.2 Hz, 6 H), 7.47 (d,

J=8.2 Hz, 6 H, 4.85 (s, 61y, 0.98 (s, 27 H), 0.14

(s, 18 H. 20 Preparation 202 Synthesis of

3-{[4-(tert-butyl di methyl sil anyl oxynet hyl ) phenyl ] -

(S) - hydroxynet hyl }- benzonitrile. OH - CN SSA I/ I/

WD 2006/ 057870 PCT/ US20Exandjilld433 - 181 Under a

Syr{tn%rzso%eélnnﬁp F%fyggﬂf}@% AN gée%ty }ioll‘ler%(l)xrgl(r:néthyl} Pl A ﬁfoxadlazol 3-

yln%ﬂﬁﬂyf b deflt (tent - butyl di met hyl - si | anyl oxynet hyl ) -p
e ? cyl cotriboroxane (30.1 g, 40.4 mml) at

anbi ent tenperatur§ and stir. After m nutes, heat to
60 C and stir ov da and add vi a
syringe, a m xtur ;&12- ridino-1,1,2 5
tri phenyl et hanol Flg 719, ‘1’8LN mol) in toluene (70 nli)
and stir 30 mnutes. Via syringe, add a m xture of
3- CTHenﬁﬂe sarapaiedysiprepdi2d 2sgntiflB & desmibedifor 3-45-(nectyl4d

and continue sti ri After 4

b2 maodl BB SoreRey b1 |- Aol iy g Aot g of
Exegﬂ_gf?l%)ma”&n Sgﬁg '12@&@@ _4.(34458do- Béhzi/ﬂjitl DA kHIRa L ST

m nut es tthe “resulting solids and rinse
ylowitlidxyl-Gluethel-fifylytothanshs h ' H NMR (DM&@els;séqm 841(5,dH)y12.80 (s,

with 0.5 N 10 HCl (2 x 200 _inL)

1 % i i oD 28 (Reithy S 5768 D) 555G, 2Hia ks, 2,

% filter, and

25?8%?@& ?g Ir:lzefgbrﬁg)ucegy g?ie I?Lre to give a crude
residue. Purify the redtrdparationdi98sol ving i n
acetonjitrile (330 '. erform ng heptane

Sy%tﬁ?ﬁl%\ #‘éfg P‘i‘ ’@g %cazgl%(ogs nmL). Concentrate the
aceuQp| tsroldtfon o@ﬁy&ﬂoszyarhme %50%%1 WaRd, REE@EIYN 6.3t8me1)I. water
the title conmpound as a clear, thick oil: 1H NVR 15

and NOOHMH27 n@&D3)mBol) 194 spkition p[fmethy$3 (@éprorgq;ghengl)mpmlate

(088 0 mptof il o RSyl THEG RS G ) “Remve e

soﬁerﬁé1 affer88d. (Dlss@lb& thefredi@ud T watdt) Adjutltke pHtoF A acqmebmsn;ﬂlase to 2
m nut es; Zorbax SB-C8 Rapid Resolution 4.6 x

andinragt BRI Py and wenentpig: Kuribbibgsesidue by o™

ﬂgggoer auy re?ut?ngl\vgt‘th Enﬂ%ﬂ;é gft otlr% Jxﬁltlf‘eanﬁgﬂ %8)/{’% ar%)rde the title

coﬁg(%.rﬂ: (8356 ¥Ry, 87%) SIPAMR mtmmscgfb% 1554 (E; mﬂ):s 08 (ddj l]tIé,s] 2.0,
Time = 8 mnutes 10% A

1.642)TT7:%3 (44 LAl 865, 86968 Hh?. Fél(d%éﬂs Jr‘egéng popl 3 HZ) 7 54 (t,
1 1B 7 89585 699 (d HET

Preparation 199
Synthesis of 3-(3-hydroxyisoxazol-5-yl)phenylboronic acid.

Add a 2.5 M solution of n-butyllithium in hexane (0.60 mL, 1.10 mmol) to a
solution of 5-(3-bromophenyl)isoxazol-3-o0l (120 mg, 0.50 mmol) and triisopropyl borate
(113 mg, 0.60 mmol) in a mixture of toluene (2.5 mL) and THF (2.5 mL) at —78 °C.
After 1.5 h, warm the mixture to -20 °C and add a 2.0 N aqueous HCI solution (1 mL).
Extract the mixture with EtOAc after warm to room temperature. Dry, filter and

concentrate the organic layer to a white solid.
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7.1 mnutes; 95.5%ee; ChiralCell AD-H 46 x 150 mm
col umm, 240 nm wavel ength, anbient col um

wo ewwpesmrure, 0.8 ni/mn flow rate. El uent =1 BET/US2005/041441
3A- Et hanol, 4% Methanol, 95% Heptane (v/v), isocratic
run time = 15 minutes. 25 Pt&paration 203 Synt hesis of
3-[ 4- (hydr oxynet hyl phenyl ) - (S) - acet oxynet hyl ] - benzoni t
rile. O oer CN HO L To a flask add acetic acid
acetic acid anhydride (10.64 g, 104.20 mmol),
triethylam ne (11.37 gPréparadion260l ), and

e AT L N N

( S) Ahg §L,e0LBURY, ho WR)I%QIQ% Q?cﬁ%@n Eﬁ%@%@ﬁﬁé Q4didddkoxy-

enzonitrilé in a solution
phemyl)amenmmm (f.ZrGOI ® laﬁdnimebtaadé A ms(brmymeﬂmbbenmm Zo¥feg 10.7

s B e (AR ES. Eodi%ha ol ih vt ATPYAL! LIRS AldEdAc.
Trl{lﬂ'até‘iﬁéée‘t&iéttﬁ|relﬁb‘!?€5"‘hﬁb‘lhab‘lé hﬁféYﬂaPXMfSEm&f PAE Byhdentrk: Barify

et oxynet hyl] -benzonitrile. thi’s reaction sol ution

theaexidd: by fish(cheomatogranlyy emeiliva g¢1c17%1 me, {1 &) M3 deshpegaiive) m/z

|ent 5 t h the reaction solution
36%&@?‘? %(h%%fgoyﬁg(%?@‘transfer to a
separatory funnel. Add tpiigpr 16476 nmL) and dei oni zed

wat er (320 itate and _separate the |la
Symhesisief 1{4réA- égq(%ﬁ?yérqxav@aﬁazm ﬁwlkbéwé)bén%ﬂ@wr&?hl%@

hy&S”Qéh%ﬁgf)'éﬂ}aﬁé?ﬁega”' c layers. Wash the conbi ned

saturated NaHCO3 sol ution (320 nlL),
wat er (320 ni), ncentrate to 40 niL total vol une by
vacuum di stil | at dd tol uene 10 (286 nL) to afford

a solution of the t onpound_. Thi s sol ution may be
taken into the ng ep hQ)ut purification.
HPLC retention t| rre . 69 Qripax SB-C8 Rapid

Resolution 4.6 x 75 mﬂ 3.5- m cron coI unoH 220nm
wavel ength, colum tenperature 30 C, 2 nL/mn f

Addalt-@-(4Atoomomptbptigrylony)-3- oh@ﬁ@ﬁ-hw@@b@wl}qtham@ne (180 m,
045 e o G e gyl S 1 8306 b o

a 210 WEschutforPofN£ 008 Sn @bk (2. 36rnfrg dinRthvxyethese @0FbAL), ‘and n-PrOH
Preparation 204 Synthesis

(4.32 pd.)( Reghaihesal urtl@ay MQWMV%@WPBQSP@PGE@%%W@ Hhy3 mg,
Ok rﬁrﬁgﬁ%ﬂh td@% sec%'le nﬁ&gﬁet rHe%{ LRTHRE o B R4131288- @&nch the

readtibd Wﬁﬂh;ﬂé‘lcai )Emﬁtbhwith) BeDt.) Dep)filtee ehdxgnventngte] Phefyzbeiesidue
bytﬂralskll Shr(orzn%tgg(r)ap y on sﬂlca ge atlfgrdecli] the title compound (12 mg, 5%): 'HNMR
(ds-DMSO0) & 2.61 (s, 3 H), 4.02 (s, 2 H), 5.31 (s, 2 H), 6.51 (s, 1 H), 6.89 (d, J=9.0 Hz,
1 H), 7.31-7.36 (m, 3 H), 7.39-7.44 (m, 3 H), 7.62 (d, J=7.8 Hz, 1 H), 7.70 (s, 1 H),
7.93(d,J=9.4Hz,1H), 11.34 (s, 1 H), 13.13 (s, 1 H); MS (APCI-neg mode) m/z (rel

intensity): 448 (M-H, 100%).
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20 toluene (-3 10 nL) at -2 C under nitrogen

at nosphere. Add net hanesul fonyl chloride (9.69 g,
w@20068578ml ) over a period of 30 m nutes and sPCT/USTNS/A41441

hour at 0 C. Wash the reaction solution with water (2

x 210 nmL), concentrate in vd8lo to 75 nL total to

afford a solution of the title conpound, and take

directly into the proceeding step: HPLC retention

time: 4.52 mnutes; Zorbax SB-C8 Rapid Resolution 4.6

X 75 mm 3. 5-m cron col uPrepagatioi?20Inm wavel engt h,

col um 0 /Imn flowrate, A=0.1%
S f‘r# ﬁ@f Hﬁi{t@ft% Egslwaﬂgfh ilapylogymet -phepylli nut e,
cy&@ﬁ@bﬁroxﬁh&e 0.5 mnutes, 80% A, Tine = 7 mnutes,

10% A, Tine 8 mnutes 10% A, Tine = 8.5 mnutes 80%

A Tinme = 9 mnutes 80% A. WD 2006/ 57870

PCT/ US2005/ 041441 18,3 Preparati on $ Synt hesi s of

3-{ 0

[ 4- (4- acetyl - 3- hydroxy pyI t hyl ) - phenyl ] -
(S) acet oxynet hyl } -benz BT TEENAdd

3- [ 4- (et hanesul f onyl oxynet hybgh@nyl ) - (S) - acet oxynet hy
I] benzonitrile 5 (26.45 g, 7;_59 mol ) in tol uene

2', 4" -di hydroxy-3' - propyl - ace roh?n ne (12.91 g, 66.47
nnnl) and K2C03 (10.21 g, 73. :ai ) and stir under

a nitrogen atnosphere. Heat to 60'C for 6.5 hours. Add

2', 4" -di hydroxy-3' - propyl - acet ophenone (670 ng, 3.44
rrrmC))mé)mﬂ: (éthrombhmzylﬁ&p}}m't—bmyfcmhethkjlsﬁaﬁh (3600l g, t11® mol) THF

OHTES T B S V. B .
bot¥édk YasK & RIS 2S¢ for o E? g@lﬂh&ﬂo W ‘t(? %%glgéﬁlgthmm

water (2 x 132 inL urt er concentr

while nfhtaihingAbkel sdiﬁﬂiorﬂieﬁ@iet&tlﬁe L E¥1C( Mﬂe)—%n’@ Add the reaction
concentrate in vacuo to 234 nL. Add hot EtOH (66 nl)

mixtyrertp @ N HIGH(1 339 mhhdWeondbamixttes to @ °()@ndrtir f603® nen.hatld

ethgllo c\llj\fa O@Oloﬁ)dqrgla g Ie‘l;%?e 1 %@1@? 120 W@F%Omg Separate the layers

andWEPARS b@McQ&y&%ﬂP}'L%f@Wa%BﬁseﬁgHgﬁé {.1 @wﬁ? @6

cake with absol ute Et OH
Congsnirgteithe ergeonie layer gveruato d{ﬁproﬁimaﬁdﬁ 3driptal oolsieal Adhe

seefptt i TRt Sl © R aTnes Repthidhis onests tree

timés 28ddhdetdriiride {3 BPsndedtdl oD&AlohE Qt RT eﬂoHT(thE %fugjjpto 0 °C stir for 30

m nutes. Cool the resulting so ution to 2
mirpend fHeprh ashitke {iBer aaky withraoptanissle @0 m20. Hirp d‘teeSsul‘ﬁitg ff-
ure for two_hours and

whi St g ea\?ﬁéwa#rﬁé%?. tp PR a s femppund T NWISCHOB0MIH:,
COMSEsEDare ¢ 2 grié By B, VACKY T, QPN % A 56)1% 0%s (5,27 m),

ord the t|t e conpound: ’mass spéct
OME&SI&HM) 1H NVMR (500MHz, DVBO pl2. 82 (s, 1H), 7.91
(s, 1H), 7.55 (t, 1H 7 Hz), 7.45 (d, 2H J= 8 Hz),
Preparation 202
Synthesis of 3-{[4-(tert-butyldimethylsilanyloxymethyl)phenyl]- (8)-hydroxymethyl}-

benzonitrile.

XS” h
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7.42 (d, 2H, J= 8 Hz), 6.83 (s, 1H), 6.68 (d, 1H J =

8 Hz), 5.21 (s, 2H), 2.55-2.58 (m 2H), 2.54 (s, 3H),
wWQ@2m6/087870 3H), 1.42-1.49 (m 2H),0.84 (t, 3H, BET/USHdnj/041441

ppm 25 Exanple 155 Synthesis of 3-{

[ 4- (4-acetyl - 3- hydroxy- 2- prd@l-_—phenoxyrret hyl ) - phenyl ]

-(S)- hydroxynet hyl }-benzoic acid. OH COQZH HO 0 WO

2006/ 057870 PCT/ US2005/ 041441 -184 To a flask under

ni trogen at nosphere add .
3- { [Unden 2 aigereph pBrasyafidok §Mpdipthghsihp hetobseyie (312.3 mL, 343.5 mmol)

BRI N M TN
40SIUBRRNSIt Ahbidt B fernd aﬁhis{ir.fgﬁeﬁﬁﬂlgﬂ#{s‘ég%t ttcgéq adi‘(%d stir

(16.86 g, 255.32 nmol ) and heat t
ovemighe2 Coohtout @ °C @odhdd tia sgrihgd, henixtige SH(FG-(aP2-Piperidino-1,1,2-

S kel G A e Ve
et P st S04 M G B g

comtowestirigghatt hetoSy’ Cs dAftet 4 loas, fald s niwivirdof @REOh&HES9.0 mL,

78 .and stir at reflux for 30 nmin. Cool the
10@1 e i%‘%&“?%o‘ﬁ%eﬁl éﬁﬁ%ﬁ«)aﬁoah%n@ﬁurea@war Aememitess dFilter off the

. . i 5w tir the 10.

R R P LU S .

HGh42 i 20Renk), susier §d 108k, WD K604 (200RA)SarkiahiA @00 W), Dry
' rni

oo P B AR 5 G e S

O A R e

pemprigng b@pt@l}@) extgetions((Hl x 661HL, 5 8.302n1), Cdnckitratbtis Act@nitrile

pociiunferHqled iresTys Ulive lyq Sommponil g ¢ clogphigh ! 1 MR
ot gt e Pt ol ANSRIGH o,
7.22 ¢dAHLe/ T 8RHZ)(T BRXd, 2H, X =v8 ArHz)L7.49 &, 1H), 7.64-7.68 (m, 2H), 7.78 (s,
1H). HPLC retention time: 6.3 minutes; Zorbax SB-C$ Rapid Resolution 4.6 x 75 mm
3.5-micron column. 220nm wavelength, column temperature 30 °C, 2 mL/min flow rate,
A=0.1% H3PO,/milli-q water, B=Acetonitrile, Time = 0 minute, 80% A, Time = 0.5
minutes, 80% A, Time = 7 minutes, 10% A, Time = § minutes 10% A, Time = 8.5
minutes 80% A, Time = 9 minutes 80% A. Chiral assay retention time: desired isomer
7.1 minutes; 95.5% ee; ChiralCell AD-H 46 x 150 mm column, 240 nm wavelength,
ambient column temperature, 0.8 mL/min flow rate. Eluent = 1% 3A-Ethanol, 4%
Methanol, 95% Heptane (v/v), isocratic run time = 15 minutes.

Preparation 203
Synthesis of 3-[4-(hydroxymethylphenyl)-(S)-acetoxymethyl]-benzonitrile.

0

Qk CN
w0 LI

To a flask add acetic acid acetic acid anhydride (10.64 g, 104.20 mmol),
triethylamine (11.37 g, 112.35 mmol), and N, N-dimethyl-4-pyridinamine (226.00 mg,
1.85 mmol) to 3-{[4-(fert-butyldimethylsilanyloxymethyl)phenyl]- (S)-hydroxymethyl}-
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R2 51 wherein RL is selected fromthe group

consisting of d-C5 al kyl, C3-C7 cycloal kyl, C4-C8
weywbosisky | al kyl , phenyl and substituted phenyPCT/LS20R2041441

is selected fromthe group consisting of hydrogen,

Cl1-C5 al kyl, substituted €82€5 alkyl, halo, phenyl,

substituted phenyl, d-C3 fluoroal kyl, CN, CO2RS,

t hi ophenyl, substituted thiophenyl, thiazolyl,

substituted thiazoyl, furanyl, substituted furanyl,
benpymiirde §38.35 180519 motod)dn mysolutionyif acassazirde yhd heptane é80 mL)

un, eg gﬁ?:g%éj %‘%90, sgﬁ%g lﬁ]gii lgcfrfprs ?@g@aﬁ% %f%ﬁ’:i%la tqsnglge%gatlgrtgﬁé l%?ford acetic acid

3—[@-(t@l{t%‘uﬁ}?‘lﬂﬁfn@ﬁﬂl-¥1|1anyﬁiat?ﬁkﬂﬁf}ﬁ}ﬁﬂylﬁﬁac%tcﬂ(yﬁ?éﬂﬁﬂ}iﬁﬁiwﬁmle. To
Cpyrimdi nyl, Substitufed Eyrl m di nyl, pyridazinyl, and .
thissegtontsotusion agg SINIHEL (38 1 Xlﬁ’r(élr@@l%@tdeﬁlfffwo?fﬂ@ heurg pbypbient

i St f 0, .S(0O)m. and. NR3: [ I
engfatg %o 3l Rerh Moo el gl (o5 S AL e oo
sepataksy iffinte A ddGbhiede (d76anEnd deictizol Watain@26mel )angitate and
i ndependently selected fromthe group consisti

seppiat e davets. Tovitsst the ageapup ey Withéolueng @gh @#9@3%931%ine the
cebFRL P CIRBES i) Bkl VS it 200

wafey E)j 20imEy icghcen&uthlstb 10 niletht4d woluheley i gcupnm distidatioadAgd toluene
substituted oxazol ediyl,. isothiazo]ediy],. substituted
(2360l rapgiition pL SileramPg¥L 2 i Eusbliion ey be ke ineo the

prob SRR ko SR BT St Rhlc 2i0P minutes: Zorbax SB-CS
RajiilRedalntinp di6yt 75mh 1.52ndraxadiaz 1288, Gadilsigth, lcojusmn

oS ST BT Bl g poacetoicie
Tim&= Q0] 809K | BinfeR3M3 miBuRs, 988 A, 1one COBMBRTAT 00% A, Time =
PCT/ US2005/ 041441 -186 G and J are i ndependentfy

8 nsiehtes { @4 ArTimet=h& 5 gniouiss 80Ysh stimreg™ Bmigutes 8efoavd C1- C3
al kanediyl; R3 is indepggndentl! drogen or Cl-C5
alkyl; Zis selected f Jﬁp?%loér%p consi sting of

SyftfEs oIPH(meRaMNuib i SxyNR T hdrph2)Shracet bty By INbEh ASnxile.
Add triethylamine (8.94 g, 88.39 mmol) to a solution of
3-[4-(hydroxymethylphenyl)-(S)-acetoxymethyl]-benzonitrile (20.70 g, 73.58 mmol) in

toluene (~310 mL) at -2 °C under nitrogen atmosphere. Add methanesulfonyl chloride
(9.69 g, 84.63 mmol) over a period of 30 minutes and stir for 1 hour at 0 °C. Wash the
reaction solution with water (2 x 210 mL), concentrate in vacuo to 75 mL total to afford a
solution of the title compound, and take directly into the proceeding step: HPLC retention
time: 4.52 minutes; Zorbax SB-C8 Rapid Resolution 4.6 x 75 mm 3.5-micron column.
220 nm wavelength, column temperature 30 °C, 2 mL/min flow rate, A=0.1%
H3PO4/milli-q water, B=Acetonitrile, Time = 0 minute, 80% A, Time = 0.5 minutes, 80%
A, Time = 7 minutes, 10% A, Time = 8 minutes 10% A, Time = 8.5 minutes 80% A,

Time = 9 minutes 80% A.
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N-NHOOH OO3HR3\ NSSONNI NSand Il I ~
HOORNON-~NN5OHSHOdANE2 N2 mis 0, 1, or
WQ@2000/050800 g are i ndependently 0O, 1, 2 or 3; anPCT/US2005/041441

pharmaceutically acceptable salts thereof. 2. A
conmpound according to O ai m&-wherein Z is sel ected
fromthe group 10 consisting of (CH2)nOOOH, O HH
-"-(CH2) - ~-<~NNNOSNO p NNHHCe- NR3' O\NNH
\ONO OO, 11 ORNSONN_Sand NNHOR 3 NO
N~ NYN N\ O H SH OH NHxrepipation. 208 conpound accordi ng

sybifeds 8 Fgl et goly Pomliptitao SRS i1
ace%;&g@mﬁm benzolﬁr@@ A conpound accord| ng to daim1il, 2,
3 or erein Arl and Are are T§lﬁgendentl

phedyddénkd- @fietba,uestdfmtnwmeﬂwlph&nw aetpxyesdnd]-hyzesitrile

{
Ak T35 Bmofrindo B SRS P o Fosk Porbin B KRN HE),
2> 11-giby @@k k3B -prof91-2066pKEndi (1 2RCTTE, GSZUMQ;MKZCOMOEI g,
A conp ound according to daim1l, 2

73 SR EREPI apd piF WFEE AREPR BFGSARSTS gHGaf&OéQnQ for ﬁéghogfs Add

> F iy A O AR A8 i

5.5f . oGvolttheregctintptocanmisers tiemgpratiire ﬁdﬁ)l‘tercmﬂha}nmjﬁlter cake with
toluene (3 vol) and concentrate in vacuo to 132 mL.. Wash the concentrate with deionized
water (2 x 132 mL) and further concentrate in vacuo to 60 mL. Add hot absolute EtOH
(240 mL) and concentrate in vacuo to 234 mL. Add hot EtOH (66 mL) to the solution
and concentrate to 100 mL. To the hot solution, add absolute EtOH (190 mL), stir, and
slowly cool to ambient temperature. Stir the suspension for 15 hours and filter. Wash the
filter cake with absolute EtOH (34 mL) and dry the resulting solid in a vacuum oven at 45
°C. Add dry, crystalline 3-{[4-(4-acetyl-3-hydroxy-2-propylphenoxymethyl)-phenyl]-
(S)-acetoxymethyl }-benzonitrile (24.54 g) and MTBE (123 mL) to a flask and heat to
reflux for 10 minutes. Cool the resulting solution to 27 °C before adding heptane (50 mL)
dropwise over 20 minutes. Stir the mixture at ambient temperature for two hours and
filter. Wash the filter cake and flask with 50/50 MTBE/heptane and dry in a vacuum
oven at 45 °C to afford the title compound: mass spectrum (m/e): 456.5(M-); 'HNMR
(500MHz, DMSO) $12.82 (s, 1H), 7.91 (s, 1H), 7.55 (t, 1H, 7 Hz), 7.45 (d, 2H, J= 8 Hz),
7.42 (d, 2H, J= 8 Hz), 6.83 (s, 1H), 6.68 (d, 1H, J = 8 Hz), 5.21 (s, 2H), 2.55-2.58 (m,
2H), 2.54 (s, 3H), 2.15 (s, 3H), 1.42-1.49 (m, 2H),0.84 (t, 3H, J= 7 Hz), ppm.
Example 155
Synthesis of 3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyl]-(S)-
hydroxymethyl}-benzoic acid.

OH
2 COH
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N, (CH2)g M ' 5 NNH and n and q are 0. 9. A
conpound according to Claiml, 2, 3, 4, 5, 6, 7, or 8
wob@eos187Ar I i s phenyl ene. 10. A conpound accPCTURZPOS/@11441
Caim1, 2, 3, 4, 5 6, 7, 8 or 9 wherein Are is
pyridinediyl. 10 11. A conpl4ad according to Claim 1,
2, 3, 4, 5 6, 7, 8 9, or 10 wherein Are is attached
at the 1-4 position. 12. A conpound according to Claim
1, 2, 3, 4, 5 6, 7, 8 9, or 10 wherein Are is
To aflhadchfidr Atropbreatino3phas alld 81 [4-{Bacolylebhpdrorg-2auopylghengxy-

ISCREIE FRaT T DY NN e T
(396‘?15@'%r (ﬁeggt{% %u%%}{mgﬁ]?o 86 °&aftd BB: for élr@rrﬁﬁ%@ 'A[Hdﬁé—OHS(M 86 g,

ound according to Caim1 wherein
25582 nnﬁlom&tnﬁ)ﬂeaﬂhe ﬂaﬁyio 10R>d for 825 douesd Gaod thet sobutipndopé °C and

acuﬁ%ﬂ%{ftggl A @10658 4 xingylé% g}qgﬁg,]{) Q{%ﬂo%pg | so%lgmo%y 125 Pover 1

hou%rah FHO §H%la alg\bn@ﬂésﬁ'xﬁﬂh&éwﬁlzed &at%b@op heOWAL). Place the
|azo y 2- pyrldln I, 3-p

n
filtet-cplye inchi velmmXovies as4d &C ferD4 hcmlm tzhég @lecdmo S@ltsh@l asflaskgvith

HENOM Y - MV AT AN e

tenga%{a%ﬁa 8dd B&d)&@lbﬂﬁecg{vﬁtép (ERNELPElopeieiovehENifnes. Stir the
| uorophenyl ene, et hoxyphenyl ene _and ﬁyrl dinediyl; L
suspensiml fer i éadulfa’f@mmh@mmr@mﬁ dlfest Washghe with 50%

s St LD o0 iy L e, P, MR A

corg%%slggﬁsg]pgﬁm 1mfe)(1§gzsk(lM-9;dm\mm (aommma TBIS0) 5 0.84 (t, 3H,
T =R, N6 (@ 2y J = 7 Hz), 2.54 (s, 3&) 239 257 (m 2%1) 5?9?'3}1) 5.77 (d,
1H), 6.02 (d, 1H), 6.67 (d, 1H), 7.36-7.43 (m, 5H), 7.61 (d, 1H), 7.77 (dd, 2H), 7.95 (s,

1H), 12.82 (s, 1H), 12.90 (s, 1H) ppm; melting point (DSC onset ) = 198.35 °C.
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HN ON'" \ Sand N S N.4 NNNN NOYN HSH
OH NH2 NH2 n is O; and gisO. 16. A conpound
waeoosiisng to Claim1l selected fromthe group PCT/US2005/041441
consisting of 5 (+)-3 - { [4-(4-acetyl-3
- hydr oxy- 2- pr opyl - phenoxymd8fyl ) - phenyl ]
- hydroxy-nmethyl } - benzoic acid (isonmer 1) and
(-)-3-{[4-(4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) -
phenyl ] - hydr oxy- net hyl } - benzoic acid (isonmer 2). 17. A
We €latfipound according to Caim1l which is
3-{[4-(4-acetyl - 3- hydr oxy- 2-propyl -
phenoxynethy%) phenﬁa] (S) - hydr oxynet hyl } - benzoi c
1. aciAdcompo ceutical conposition conprising a
conmpound of any one of Clains 1-17 and a
phar maceutical ly acceptable carrier, diluent or
excipient. 19. A method Qf treating m graine,
conpri sing admi ni steri 0 a patient in need thereof
an effective anount Q By d«gﬁzany one of C ains
1-17. 20. A conpouna acch %P o arty one of C ai ns
1-17 for use as a medicdhent. 15 21. The use of a
conmpound of any one of ClalﬁB 1-17 for the manufacture
of a nedicanent for treating mgraine. 22. A process
for preparing the conpound of fornmula I, or a
vﬂﬁﬂaﬁrnaceutically acceptable salt thereof, wherein R,

Y, and Ar
corﬁsrlisﬁlﬁ@te@ #@msql@ gree Cgegéﬁﬂéj ?é(::lf% %hg?fl 8%Fﬁcyml°alkyl C4-C8
cyeRRAMBRRY. enlPiriidubednteiehend i tetrazolyl, Rl O
t etR%Jstsbly:bted yiohothd @rctupcmnafstng @fdmdmgq:a @i Gsoqslm; spbsiituted
C1-C5 alkylﬁ'}a(fo, psﬁenyl, subst1tuped p@lenyl E? éfﬁgoroglkyl 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
1,2,4-oxadiazolyl, pyrimidinyl, substituted pyrimidinyl, pyridazinyl, and substituted
pyridazinyl;

X is selected from the group consisting of O, S(O)m, 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;

I is selected from the group consisting of C1-C5 alkanediyl, substituted C1-C5
alkanediyl, and —-G-C(=W)-J-;

W is CR’R?, O or NR’;



WD 2006/ 057870 PCT/ US2005/ 041441 -189- R o L,A2 HO
I XY,Ar1 2 211, R1O is cyano (B) for a conpound of

wo oo™ 7¢ where Z is COOH, R 0O HO XY, L,~ BOES2005/@41441
2 51, Zis COCH hydrolysis of a conpound of fornula
Il wherein R10 i s COOR14 anld0R14 is selected from the
group consisting of Cl1-C5 al kyl, phenyl and benzyl; R
OHOX Y Ar L. COCR14 122 101l (C for a
conmpound of forrmula | where Zis COOH, RL OHOI XY,
L, ®and art indenddhtly selgctied foatHe \wOWOBssETST0e bond and C1-C3
PCT/ US2005/ 041441 -190 hydrolysis of a conpound of
fore\%“ﬁglp“ where R10 is cyano; and ™

R? is independently hydrogen or C1-C5 alkyl;
Z is selected from the group consisting of (CH2),COOH,

N 3 R0 ¥ N
- i = ! O-
~ > 1 O 1
—(CHy)e™\ N = 5 '\ N S \'I\« /V/ N\ [N
N HO NR N H N-O
O OH
O
0O H ;
O 8 l’ /’ ) ¢ ’ \
X, Neo BN T s and
P S AL S R i
s O SH OH H, NH,
mis 0, 1, or 2;
n and q are independently 0, 1, 2 or 3; and
pharmaceutically acceptable salts thereof.
2. A compound according to Claim 1 wherein Z is selected from the group
10  consisting of (CH2),COOH,
o]
H
N\\ . ’ H
N ‘ N 0 ==
—(CH)—Q 1 k ' j Vs <_N_o
H - 3 TN )
0]
O s
o R ; > pt N
X Mo YN T ~s and |l
R A\ / NN = NN
CEP S S 1
O SH OH NH, NH,
3. A compound according to Claim 1 or 2 wherein X is O.

4. A compound according to Claim 1, 2 or 3 wherein Y is C1-C3 alkanediyl.
15 5. A compound according to Claim 1, 2, 3 or 4 wherein Ar; and Ar; are

independently phenylene or pyridinediyl.

6. A compound according to Claim 1, 2, 3, 4 or 5 wherein R? is selected from the

group consisting of C1-C5 alkyl, halo and C1-C3 fluoroalkyl.
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RL OHOf / XY L,Ar CN 1z z R Il, RL1O is cyano
(D) for a conpound of formula |l RL OHO X YAr ' L, z
wa2w6/08876 | where Zis HHH N OS\ ~O \ fPeFBESNOH41441

NO O HNi N, S- Nor NS NNOHSHNIZz

cycl ocondensating a conmpoutid@7of fornmula Il where RI10
is an acyl halide such as the acyl 10 chloride; Rl
HOI XY, Ar L, COCI 1z Rz Il, RLO is acyl chloride

whereafter, when a pharmaceutically acceptable salt of
7. t heA campoundchcobrding tnlain 1, 2, 3, 4, 5, or 6 wherein L is selected from the

group consisting of -(CHy)-, -CH(OH)-, and C(=0).
8. A compound according to Claim 1, 2, 3, 4, 5, 6, 0r 7 wherein Z is selected from
the group consisting of (CH2),COOH and

N

_—E—(CHQ)tr(\N—IEJH

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, 3,4,5,6,7,8,0r9 wherein Ar; is
pyridinediyl.

11. A compound according to Claim 1, 2, 3, 4,5, 6,7, 8, 9, or 10 wherein Ar; 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 Claim 1 wherein

R! is methyl or ethyl;

R? is selected frdm the group consisting of methyl, ethyl, n-propyl, iso-propyl,
fluoro, chloro, iodo, phenyl, 4-fluorophenyl, triftuoromethyl, CN, 2-thiophenyl,
3-thiophenyl, 2-thiazolyl, 2-pyridinyl, 3-pyridinyl, and 4-pyridinyl;

X is selected from the group consisting of O, S, SOz, NH and NCHs;

Y is methylene;

Arj is phenylene or 1,2,4-oxadiazole-3,5-diyl;

Ar, is selected from the group consisting of phenylene, fluorophenylene,
methoxyphenylene and pyridinediyl;

L is selected from the group consisting of CH,, CHCH3, CH(OH), CH(F), CHN3,
CH(OCHj3), CHNH,, CHNH(C=0)CH;, CHNH(SO,)CH3, C=0, and CH=CHp;

7 is selected from the group consisting of (CH2),COOH,
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is required, it is obtained by reacting the acid of

formula | with a physiologically WO 2006/ 057870
WEAIDNSBROAOS5/ 041441 -191 acceptabl e base or byPCEHES10051041441

a basic compound of fornmula I with a physiologically

acceptabl e acid or by any ol®®r conventiona

procedure. 23. A conpound of forrmula Il R XY, Ar'L,Ar

Ro i 2 tg~2 11 5 wherein Rl, R2, X, Y, Art, Are

and L are defined as in Claiml;, and R10 is CN or

COCR14 in which R14 |s\§§%gcted fan1the group

consi st_.l_n@_uy s phe benzf~n 10 24.
A corrpound e —cNI-hg to ”S%S:l‘m ngr ei n@s

met hyl . 25. A process fo epari ng OH
3-{[4- (4-acetyl - 3- hydr oxy- 2- propyl - phenoxynet hyl ) -
phenyl ] - (S)-hydroxynet hyl }-benzoi c aC| d or a

phar maceutH cally accept able salt t of CoORpLASi Ng
(i) al ng 2,, hydr ox -§\propy a@egmphe%ond
with 3-' thane NN \( NN
sul fonyl b\lx thyl p \<é )-(S) \gcet oxymetNwyl | - benzgni tri
le in the presence of ot assi®h carbonate to afforgd

3-{[ 4- 64@gcetyl 3- hydr oxy- 2- propyl phenoxynet hyl ) - pheny
| ]-0%)Y: ®Eet oxymet hyl } -benzonitrile; (iii)

hydrj zi ng
ﬁ ?4 acet yl - 3- hydr oxy- 2- propyl phenoxyl net hyl ) - phen
16yl ] A <((ﬁ)pomné oooydieg hy Claitnehgabevitacr frém thmgrlohle corsetimgod

r g PR GRrehd BN e thoP Lo G Po e drp R it et
beﬁ%@é &@&‘h%ﬂl& 16}%&1@ AB- E‘[f4t(0r[ééle§'1-3 }{ydfcfky(zds AP9L-pherdxymethyl)-
ydr oxy- 2- - phenoxynet hyl f
pheqyﬂ—hmw:}emﬂvl}hwnzplmgbwner i d vvher eafter, when a
phahngcfngﬁ)t&lé aI l ;‘}%%abl Pubfnlis Q-f{ [4-(4-acetyl-3-hydroxy-2-propyl-
phendXyRiRitlyt Jpﬁ}%ﬁyp};(s%w&ylﬂaﬁmLﬂer&@k abmdr oxynet hyl } - ben

zoiCc acidis required, 1t is obtained reactin
183- {Wqumamlyal-cynwaﬁmyomﬁﬁ@swco}awe%igz Wtqw‘w% Clajgns 1-17

am@éyhm&%%aﬁgé ceﬁ%a%+&:Eﬁ@%@gfagﬁhaﬁyﬂgPhgr

A method of treatmg 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.
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, Ary, L and Ar; are defined as in Claim 1
comprising the step selected from

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

0O N-N

v, 1o, AL N

HO X" TAr, CAr, N
H

1, Z is tetrazolyl

cycloaddition of a compound of formula II where R is cyano with an azide reagent;
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conventional procedure. WO 2006/ 057870
PCT/ US2005/ 041441 -192 26. The process of Caim 25

wWoL@sas187¢ he starting PCT/US2005/041441

3-[ 4- (et hanesul f onyl oxymnet hyl phenyl ) - (S) - acet oxynet hy
|]-benzonitrile is prepared8%sing a process
conprising (i) arylating enantiosel ectively
3-cyanobenzal dehyde with 2,4,6-tris-[4-(tert- 5
but yl - di met hyl - si | anyl oxynet hyl ) - phenyl ] -cyl cotri bor ox
ane in the presence @f a dialkyl zinc and chiral
catal yst wherein theldialkyl zinc is diethyl zinc; and
the chiral catal ystO's
(R -(-)-2-piperiding-1{ t typhenyl-Cét hanol to afford
3-{[4-(tert butyldiHchyzsiKanyvox t hyl ) phenyl ]
-(S)-hydroxynmet hyl } -béhzonitrile; (ii) acylating 3-{
[4-(tert-butyldinmethylsilanyl oxyrmet hyl)phenyl]-(S)-hyd
roxy- 10 methyl} -benzonb®ii$@anti th acetic anhydride
whereafter hydrolyzing the 4-(tert-butyl -
di met hyl si |l anyl group with hydrochloric acid to afford
3- [ A BEsA - ynet hyl ]
R A e
3-[4- (hydr oxynet hyl phenyl ) - (S) - acet oxynet hyl ] - benzoni t
rile wth nmethane syl fonyl chloride to afford
3-[ 4- (net hanesul f on§ oxynet hyl phenyl )-(S)- 15
acet oxynet hyl ] - bengenit~Jle. 27. A conpound which is
3-[4- (hydr oxymnet hy -(§)-%9et86%ﬁethyl]-

X" CAr, CAr,

benzonitrile. HO

1, Z is COOH

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;

1II

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

Y., L., COOH
HO X~ CAr, CAr,

1, Zis COOH
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hydrolysis of a compound of formula II where R is cyano; and

11, R10 i cyano

(D) for a compound of formula I

R
O
/Y\ ‘L\
HO Ar, AL
R2
5 1
where Z is
H /! H
N _© NF i N
1 S 0
AN j N\< N F
N H 5 N—-O

. H { N ,"
\’v'\«N\S;O '\Ig/ /N or \N(/Q\<S
NH,

cyclocondensating a compound of formula II where R is an acyl halide such as the acyl

10 chloride;

Yo, Lo, €COCl
X ArL Ar

2

R

11, R19 is acyl chloride

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
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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 II

wherein

R, R% X, Y, Ary, Ar, and L are defined as in Claim 1;
and

R'is CN or COOR™ in which R' i selected from the group consisting of C1-C5
alkyl, phenyl and benzyl.
24. A compound according to Claim 23 wherein R!* is methyl.
25. A process for preparing 3-{[4-(4-acetyl-3 ~hydroxy—2-propyl—phenoxymethyl)-
phenyl]-(S)-hydroxymethyl} -benzoic acid or a pharmaceutically acceptable salt thereof,
comprising

@) alkylating 2,4-dihydroxy-3-propyl-acetophenone with 3-[4-(methane-
sulfonyloxymethylpheny!)-(S)-acetoxymethyl]-benzonitrile in the presence of potassium
carbonate to afford 3-{[4-(4-acetyl-3 -hydroxy-2-propylphenoxymethyl)-phenyl]-(S)-
acetoxymethyl}-benzonitrile;

(1ii)  hydrolyzing 3-{[4-(4-acetyl-3-hydroxy-2-propylphenoxymethyl)-phenyl]-
(S)-acetoxymethyl}-benzonitrile in the presence of potassium hydroxide wherein the
hydrolysis reaction is followed by acidification with hydrochloric acid to afford
3-{[4-(4-acetyl-3-hydroxy-2-propyl-phenoxymethyl)-phenyi] -(S)-hydroxymethyl} benzoic
acid; whereafter, when a pharmaceutically acceptable salt of 3-{[4-(4-acetyl-3-hydroxy-
2-propyl-phenoxymethyl)-phenyl]-(S)-hydroxymethyl}-benzoic acid is required, it is
obtained by reacting 3-{[4-(4-acetyl-3 ~hydroxy-2-propyl-phenoxymethyl)-phenyl]-(S)-
hydroxymethyl}-benzoic acid with a physiologically acceptable base or by any other

conventional procedure.
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26.  The process of Claim 25 wherein the starting
3-[4-(methanesulfonyloxymethylphenyl)-(S)-acetoxymethyl]-benzonitrile is prepared
using a process comprising

1) arylating enantioselectively 3-cyanobenzaldehyde with 2,4,6-tris-[4-(tert-
butyl-dimethyl-silanyloxymethyl)-phenyl]-cylcotriboroxane in the presence of a dialkyl
zinc and chiral catalyst wherein the dialkyl zinc is diethyl zinc; and the chiral catalyst is
(R)-(-)-2-piperidino-1,1,2-triphenyl ethanol to afford 3-{[4-(tert-
butyldimethylsilanyloxymethyl)phenyl]-(S)-hydroxymethyl}-benzonitrile;

(i)  acylating 3-{[4-(fert-butyldimethylsilanyloxymethyl)phenyl]-(S)-hydroxy-
methyl}-benzonitrile with acetic anhydride whereafter hydrolyzing the 4-(fert-butyl-
dimethylsilanyl group with hydrochloric acid to afford 3-[4-(hydroxymethylphenyl)-(S)-
acetoxymethyl]-benzonitrile;

(iii)  sulfonating 3-[4-(hydroxymethylphenyl)-(S)-acetoxymethyl]-benzonitrile
with methane sulfonyl chloride to afford 3-[4-(methanesulfonyloxymethylphenyl)-(S)-
acetoxymethyl]-benzonitrile.

27. A compound which is 3-[4-(hydroxymethylphenyl)-(S)-acetoxymethyl]-

benzonitrile.



