SULFUR COVPOUNDS AS | NHI BI TORS OF HEPATITI'S C VI RUS

NS3 SERI NE PROTEASE Field of the Invention The present
wonvensssn rel ates to novel hepatitis C virus eCHDS2005/005895

protease inhibitors, pharmaceutical conpositions

contai ning one or nore such inhibitors, nethods of

preparing such inhibitors and nethods of using such

i nhi bi t & 31 | inger ahse
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as inhibitors of the HCV NS3/ NS4a serine protease.
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2004. [Baaih 9o uiwaspéct tthie idven@di e tes WemsatdpldtSctive Whd US

( is a.(+)-sense single-stranded RNA virus that .
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bl ood- associ at ed NANBH (BB- NANBH) (see, Internationa
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(HAV), hepatitis B virus (HBV), delta hepatitis virus

(HDV), cytonegal ovirus (CW) and Epstein-Barr virus

( EBV) , [082] wdinmuaephilims areoprhtems foundsn e ilninves sydiessasénervous

S j and pr.inar ili.ar. chrr IS,

PSR P B SO0 B el oG Bl s of

pmaomeBamgllandlasses afl imnepbpldhds iocludras/clopkiting awlrRK 506 &ihding

cl oned and re d. (See, e.q...U.S Patent. No '

PSS (58 FREED B Bimskin e st e gk thar binds to

poiclophiding i Otheomidblits imbduaopHilveli gitls) udhek fiehidsm$din, IFIRBS06, and

car boxy term.nus, .a nug| sid protein (C), envel ope

prBTRY afﬁfﬂﬂﬁﬁoﬁﬁyﬂﬁﬁﬁ%ggggral non-structura

pr ot ei[06(3NSDne why tddesdidbe iaRacRNEaPMhetioNSSf infm@dphilins is by
approxinatelg,GS kda, protein, encoded bg approxi mately
1eeriitifaonefihciearBnaticeiiviny Fgariame of BRBFHAY cxgRple, can be
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Xa, tHPSDi thdrmypshmyngshpmedsive immokophiss aret deferiad by Steiner

781 S0 BIEH I BB RSB PGPk PP BRa Pt Rl

NB3i# B4 a0 miNGHals NS4k arNSARENGS BKBRy NS NGBl iR itiisings of

d is thus .responsibl.e for nerating four viral . .
I RS AR oG AR i B ot KLe 4By infibitors of
HeYti NS Pr SIS ibdieride OF RAGEAsE Bnhicl:86HityMe stidig®tor b&¥mote neuronal
antiviral chenotherapy. The inventive conpounds can
| ARV O 1eEGRHA0t ease. They al so can nodul ate the
proceqe00sy RMerfa@RAdih hishebn Wehtied(tbiébs RRh ¥PEPIHESe fdilan
has been determ ned that the NS4a protein, an _
AY§Td089 pfamasrsphgingindingyinmunaspppsessanis gick as FIEIN69r gpgmycin, a
the serine protease activity of NS3. Autocl eavage of
the NS3/NS4a junction by the NS3/NS4a serine protease
occurs intranol ecularly (Le.jltis) whil e the other
cl eavage sites are processed internolecularly (le 1
trans). Analysis of the natural cleavage sites for HCV
prot ease reveal ed the presence of cysteine at P1 and
serine at PT and that these residues are strictly
conserved in the NS4a/ NS4b, NS4b/ NS5a and NS5a/ NS5b
junctions. The NS3/NS4a junction contains a threonine
at P1 and a serine at PT. The Cys Thr substitution at
NS3/ NS4a is postulated to account for the requirenent
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consi sting of H, alkyl-, alkenyl-, alkynyl-, aryl-

het er oal kyl -, heteroaryl -, cycloal kyl-, heterocyclyl-,
wanyisaigkrsl -, and het eroaryl al kyl ; A and M can BeTUS2005/005895

same or different, each being independently sel ected

fromR OR, NHR NRR, SR SR and halo; or A and M

are connected to each other such that the noiety: shown

abiersid j)dierﬁﬁfdﬂve{nal ot af Q{tﬂﬁfe%h’whitntefof 1lﬂf"e%ﬁonsf09 E{{fecﬁhg(dlseases

seven or ei ght nenber ed four
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connected to each other such that NRR forns a four to
e SYMMARNHRF SHENBNGINEN yl ; and Y is sel ected from

R S R U R
different, each bei 'ndependently selected fromthe
group consisting of al kyl, heteroal kyl, al kenyl,

het er oal kenyl , aIkynyI| hete oa®kynyl, cyci oal kyl,
heterocycl yl, aryl —ary heteroaryl, and
heteroarylalkyl 2 (i) R15 and R16 are

ei ght - mrenber ed 7 and (ii) |ikew se,
I ndependent |y onnected to each ot her
to forma three tlo €1 gt - er & cyci oal kyl or
het er ocycl yl ; wher¥i of &hi d al kyl, aryl,
het er oaryl , cycioalkfl or heterocyclyl can be
unsubstituted or opt bnally i ndependent |y substituted
Wi th %%h@zﬁna@&ftﬁalgpéc%dtﬁﬁe 28} ﬁletesfi frﬁ@fﬁ‘v&ﬁﬁm G QR in
conS|st|n% koxy, | oxy, 1 0,
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a‘ilﬁhﬁﬁ@eﬁ@caﬂ?'a&é Shlel }s’ K én%u b cﬁﬂﬁx{} sul fonam do,

kyl sul f onam d ary sul? aryl,
het er d4068] In Reqther aspeet t}xyt}venmrhabwmmvdapﬁmm@mbtdctrams LL-
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acdhquonndsthaeing formnin@e eedlelhat edriayngtil(formuls| é]?l))t 0
tennenbered aryl, or a five to ten-nenbere

heteroaryl"” can be illustrated in a non-limting
manner as follows. Thus, for exanple, in the case
where A and M are connected such that the noiety: shown
above in Formula | forns a six -nenbered cycl oal kyl
(cycl ohexyl), Formula |I can be depicted as: One with
ordinary skill in the art will appreciate that simlar
depictions for Fornmula | can be arrived at when A and
M shown above in the noiety: (ML-E-A taken together)
are connected to forma three, four, seven or

ei ght renbered cycl oal kyl, a four to eight-nenbered
heterocyclyl, a six to t enmeer ed aryl, or afiveto
ten-menbered heteroaryl. The statenent "alternately,
(i) R15 and R16 are connected to each other to forma
four to eight-nmenbered cyclic structure, and (ii)

i kewi se, independently R17 and R18 are connected to
forma three to eight-nmenbered cycl oal kyl or

het erocyclyl" nmeans the followi ng possibilities: (i)
R15 and R16 are connected to forma cyclic structure
mhlle R17 and R18 are not (||) R17 and R18 are
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N, Oand S; R5 hydrogen, aryl, heteroaryl,

(C1-C8)al kyl, (C2-C8)al kenyl, (C2-C8)al kynyl or
wOCBs0833ycl oal kyl ; R6 is heteroaryl; R7 is hy#8Cogsmosnossss

(d-C 5)al kyl; R8 and RO are independently hydrogen,

(d-C 5)al kyl, oxy(Cl-C5)al kyl or carboxy(C -C5)al kyl,

optionally, Rand R are conbined to forma 4-, 5-, 6-

or 7-nmenbeed ring containing the nij4yogen atomto

whi ch they are attached and fromO to addi ti onal

het er oat ons eI ected pponN, O and S; angH R12

are i ndependentlysSetect ed from hydr gge

het er oaryl ,

(C3-CB) cyd10

opt i onadd ¥ L 5-,
6- or . m%ered ri ng contai ni ngHo n‘Ptrogen atom t o
whi ch t] e)Pah‘Cé 2 acheeH and from H
het er oa D : j

het er oaryl (C C8)al kyl, (C2- C8) het er oal kyl ,

(C3-C8) cycl oq hkyl or (C3-C8)heterocycl oal li%l ; the
subscripts m &nd n are independently 0, 1 and
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bacgihfigyisteshaidb €11y CAEIZT e/ R IHOSITER i9RRA6h. CTIRCntkntion further
4- (2 qui_nol i ny| met hoxy) -

bRrpyidesphammagefticaly P%Maseps BRI the GempYmd Pi9guTseiby the novel
agfaﬁ,s OM}{E%‘@WOW am no) phenyl ] - N- phenyl - gl yci ne;
él sopent xy) benzan do) - 3- phenyl pr opanoat e;
3 ( 4 iQQht dxy zwp%)th%mvgﬁl@n Proyrdsp axsBdtor treating a
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e or JBFE P31 Sfecperic ond v o s mensan it gl
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2 car boxam do) pr opanoi ¢ aci d;

éﬁfﬁtggﬁﬁﬂ@%en i‘;‘ér[%%%vr\{m C aci d;
3 ( 2- (120133, #iglil nieeipydtpheurdoey egiteiit tdsorm)wd NWBhgpsptrum of the

(SRS ot PR B BRbR ) -

hydr azononet hyl ] - 6- et hoxy- phenoxy }-acetic acid;
2DETAIRED DESCRIITION OF INVENFION 5- . .
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gl:d(i%foﬁﬁéﬁﬁn ﬂm}abmilﬂ?yﬁyaf?@tsamﬁo) acetl c a(t:)| d: _
r Qno- bi phenyl - -butyric acid;
3- (4 lgl?léﬂgl\@q Eﬁ%tﬂwlaw iﬁ?e)m%e %‘h HV &h %Pfgfa%ﬂﬁ g, or

agpithrmaceutically acceptable salt thereof.
3-(5-(2-chloro-6-fluoro-4-(trifluoronethyl)phenoxy)-2,
4- dini trophenyl ) propanoi c aci d;
3-(3-(2-chloro-4-(trifluoronethyl)phenoxy)phenyl)propa
noi ¢ aci d;

3-(4-(4- nethoxybenzyloxy)pheqyl)pent 4-ynoi ¢ aci d;
3-(4-(4-

met hoxybenzyl oxy) phenyl ) -5-(trinmethyl silyl)pent-4-yno
c acid; b,b-dinethyl-4-[[[4-'" n yl-

am no-4-[ (4-brono- 2, 5-di hydr o- 2- net hyl - 5- oxo-| - phenyl -
| H pyrazol - 3-yl ) net hoxy] - 3- net hoxy- benzenepr opanoi c
acid; or salt thereof. [008] The conpounds of the

i nvention include pharnmaceutically acceptable salts,
sol vates or prodrugs thereof. [009] In certain
enbodlnents t he present |nvent|on prOV|des a conpound
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strai ght or branched chai n hydrocarbon radical, or

conbi nation thereof, which may be nono- or
woabosissat ur at ed, havi ng the nunber of carbon atoms2005/005895

designated (i.e., C2-C neans two to ei ght carbons) and

one or nore triple bonds. Exanples of al kynyl groups

i ncl ude ethynyl, 1- and 3-propynyl, 3-butynyl and

hi gher honol ogs ando{ sonmers thereof. [029] The term

"al kyl ene" by itself jor as part of another substituent

means a dival ent radi cal denived from al kyl, as

exenplified by -CH2CH ] Typically, an al kyl (or

al kyl ene) group wi{ | 1 to 24 carbon atons,

with those groups ht fewer carbon atons

bei ng preferred P- ‘ 4 nvention. A "l ower

al kyl" or "Il owef" g " is |a shorter chain al kyl or

al kyl ene group, § ® | yOHhali ngHei ght or fewer carbon

atons. [030] The “terns e pr" " al kyl am no" and

"al kyl thio" (or thioal koxy) are used in their

conventional sense, and (Bfer to those al kyl groups

attached to the remai nder of the nolecule via an

oxygen atom an amno group, or a sulfur atom

res pe¢0016]3| Yhe GSims Tphrtnyacedtivelly acbe'ptaﬂjlasaﬂts’haridi “phammedutically

oup hav attached I roups that
ool Fl° er I e o SRR i PR ot for
e&@rhﬁlé oatbtiey lactic, Ritrit, tcﬁmblfmd)farthﬁ% ,Goothiie) dirhait, gdaleh: malogllc
anot her term peans e e st at e a. st.able
P4 i osr%ewwnehﬁrﬁ Ehtebe I S
rsadislelycdiic, fRubic NnattharsuloAR! eﬁinesﬂﬂm:l wolienesubnie asab@mc
atoms and fromone to three heteroatons sel ected from

theBzeit uhsiEdady knqvngpcespiable 4idind S, and wherein the

ni t r ogei 7RNGidlshabim R 1Bkt RIkidrRBbh¥trPc PXhelh A8 end (1),

and the nitrogen heteroatom may optionally be

qbe@cemmun@cpf fomralar(@x @I(Hhrwet}un@ne RE BAEe oBupkagntges. Reference
go‘?ﬁ%oﬁhd ﬁﬂ}ﬁn@ﬁE‘ 1 5 g CI-P&BS opﬁﬁﬁﬁﬁzﬁ yils uﬁe?é‘t'&d to gﬁlude

es |

e;ay c@h{p@m@lelfﬂlem@mae)is@upt@ral focmulz 4@@@@1@mr®1sm@m thereof.
2: 8:::&[)%9 gg'ﬂ‘é/sitcg&{émé agarco 31}9&0520?96' c%grgglﬂ% ot mula () are
cordkowst | ve, such as, for exanple, CH 2- NH- OCH 3.

When refl used to refer to a

het er EVP“%?%ﬂﬁM1%H8& uﬁ%@%ﬂgﬁucarbons (2to 8, in

this &\X(ﬁimmllzﬂ)Neh@htﬂPas’iﬁvdIcn Electropenyt-ive =380 er(mwprs Negative

Il o, P B BRI S R SO, R SRR ARE one

het er oat DandteR] MSig=830300MMvata) and - CH2SH. [ 032]
To further illustrate the definition of a heteroal ky

I
gr oup Ulxmaele Abserpiign st Ains 1% (Ag@pRItrHS/ Walenr D&WVP end
group i Sy gmﬁé&flkyl group. For instance,
(C2- C5) oxya is meant to include, for exanple -CH
2-0O Clﬂ)p?stcz(lako@?smom]éﬁnkyl 1 gcrbﬁ)rrMW)Hh two carbon atons

2o B g i v it e 8o i see. 5. pigue 1.

"het enomoky Fengs pidyudtios @ff fhe @éuraﬁroﬁaﬁﬁ‘ie @inpanat (Methe present
subst.i t uent s a djval ent rad cal r ved from .
HBYSBHERsBgt hm‘éfgp BREABICHET %féaIB?“ eI C cies
and -CH 2-S-CH 2-CH 2-NHCH 2- . For heteroalkylene
groups, heteroatons can al so occupy either or both
ofthe chain termni (e.g., dﬁkyleneoxy, al kyl enedi oxy,
al kyl eneam no, al kyl enedi am no, and the like). Stil
further, for al kyl ene and het eroal kyl ene |i nki ng
groups, no orientation of the Iinking group is
inplied. [034] The terns "cycl oal kyl" and
"het erocycl oal kyl ," by thensel ves or in conbination
wi th other terns, represent, unl ess ot herwi se stat ed,
cyclic versions of "al kyl" and "heteroal kyl,
respectlvely Thus the terms cycloalkyl" and
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the aryl or heteroaryl ring may optionally be repl aced
Wth a substituent of the formula -(CH2)s-X-(CH2)r
wohers@ss2sand t are i ndependently integers of fPOMUSE@®S/005895
3, and Xis -0-," - - - SS - O2NR -. The substituent

R in-NR- and -S(O2NR - is selected from hydrogen

or unsubstituted (Cl-C6)al kyl. Otherwise, R is as
dedignaed IabOYVE®37 bﬁkﬂBDzAs Tused, ihis dedired abdmtendedito include the use

Rk I 2 LA P
‘HolDihB @Bgaalse W varibiPhlitagemiomaednt khdvad totthase shiled i m the art, for

substituent - be aption r ,
BrBTRDSKRIFE P eﬁtog%%eﬁttréofgawagj@% et o, ettt
5@%1tr@NQntros-EE\§1nféﬁ@C b# £&8n6ha bR TGk Aigd déshediustinended to include
Wer mut h .,. Academ c Press: New York 9933 \?
G- algd)mgfsmﬁc gfétetw regprabinsRtRroficsf by sepelie frelmfies Khpyn to
V&:bsgﬁéﬂéd h@hd RIS, Bor $24dip1QfcobiiBatRG! a8 aPP OM Enetic

I's prepared wth re atively nontoxic acids or
lsagioerring éqsbmidvasg on the particul ar substituents found

on th gfpﬂl%g eglgé(ﬁﬁtegteg?rga@\ﬁ/e nd\m';%bd@ oﬁmhé’f

the i ion contains r y acid
fcumptmndsn adlate toesolatas (oeltse obattineryastessiiains éhﬂh arp glagpitiod) in dp

Qntact in CHpuE aRAdREgW th a
SRR 1B BN gh Y By TR RSRROR L T,
iaptiong/itet amms produrct ns oéried nwcelﬁnamﬁl tasmpéelium with no soluble
ﬁ’)ﬁ%ﬁ%@gﬁgt !glgﬁzlﬂql %{%%@ } %ﬁ{e?g z éAr Ane) n%ag Irr}elden ass%egc:%lbad hereln No.
amp 69174CUATI®IQM€61H [Hl’zmdiﬂtlok 15t(eﬂ1tlan,81|9!841] aﬁdtestmltlt/elthm S'altable

conpound, of the inventi. contai ns at i Y8\ Y basi
it N LA R RS T ERE e e M e
Qﬁ}bf%@lﬁﬂeﬁﬁ tHeNghldterens Mf Eﬂdrra}fo@ferﬁ‘trgﬁls fiodicec fasonel cwlliidmn&
sufficient ampunt of the desire eat o
ivyhigh ig gicpmpeumd;of Bprmudsol Q}’éwpmpeee&ir%%]egnt} it %

RAALARESHE E8late¥ op e aptRRlyeet8 GirdnAREdck BBthe@binpound of

i ncl ude those derived frominorganic acids |ike

Hpdrele hrod ¢ ?aomHWH¢ piffemple nitric, carbonic,

m)nOhigngQ eﬁﬁ Hﬁclomgfe%?ﬁiﬁ k& eomp ounds of formula (IT) and use

nmonoh enp or| c, dihydrogenp hos hori c, .

$hﬂréer s providsd @hgmmrogén swlened U, ttyqune pplicafion entitled “Non-
SERABERLPLS, A BBL ERabdo(R ARl dTGR | dlerd

M@mregmenanves@@mtsy Ibea;qng rttbmiey doakel AMile] 605@)%2’&(?@()803 , US Patent

suc u delic, phthalic,
18?2‘5’?&11? g?ﬁéé 50 ’ﬁlewam%lzf gﬁtlﬂc citric, tartaric,
et haneal f aht mﬁthadmbréﬁefablyl 1kmlve0grewth inGérodedtiar e thal t s

of .am no aci ds h r.ginin t he, li.ke, an
Suitangregyn  Gap o e fe fe enbrdig e Bbediar
b¥lgecdanat ifidevel dul‘(ﬁm{g&féﬁnoﬁﬁiéte&&alﬂphﬁier Befagle ceiidifidns to produce
1977) J Pharm Scl 66;1- 19 Certain specific
B‘i’rﬁf&%ﬁ?& draving formas kb aBHot@ht ai n bot h basic and

aci di god24nCd @Bahbbdifent HRtindhliGprbigescRRALRES sfr@mm
converted into either base or acid addjtion salt

[@341@?7 Trhachwapdensited pyrsuast t%theprewﬁt%wfdg Redrrgsd rfcaty with the
%ﬂ:ﬂﬁﬁl@f R&eR¥n §80kaehinde Coll&tRa! 1,h8fs RagieURivedfy d
and isolating the parent conpound in the conventi ona
manner. The parent form of the conpound differs from
the various salt fornms in cerdain physical properties,
such as solubility in polar solvents, but otherw se
the salts are equivalent to the parent formof the
compound for the purposes of the invention. [050] In
addition to salt forms, the invention provides
conpounds which are in a prodrug form Prodrugs of the
conpounds descri bed herein are those conpounds t hat
readi | y undergo chem cal changes under physi ol ogi ca
conditions to provide the conmpounds of the invention.
Addltlonally, prodrugs can be converted to the
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[085] In certain enbodinents, Mis a benzene ring or a
heteroaromatic ring. [086] In preferred enbodi nents, M
wO0@/8823zene ring. [087] In preferred enbodi mearais2(85/005895

is an aromatic ring or a heteroaromatic ring and Mis

an aromatic ring, a heteroaromatic ring or (C

5- C8) cycl oal kyl ene. [088] X is CR3R4, N(R5), O or

H¢hbe, P[e@r%g][lhh&s '[@f4e6rf 08 fI’OmeEﬁ@ Eéxgnéi iR MRS EiRhtion

N(R5) . [090 further preferred enbodi nents X is
anypber 3 @i] 1 41108@? erabadiraerbhe WEPRtion PRAvVides actingBiyeste sitain

B WhRhivy h%s%g&fgggm éb g pﬁmslass o%rheqa&d és#\nLch? Qith the

certaln refe I rents, an aroma
rAgrgtult@rah%QsearolaSmt Coltie ﬂgll@ﬂtw(l CSR&B) dytd Haﬂlkyhefnlelty
a [ > [ .
bty PRl Ao 051 oM Sty o ROES S0 Besfine P BENTBEE Gosigarion
GR3R4Er FA.RTHY 1nv{31ﬁﬁﬂ]furﬂ1’6r pmvﬂeilswiah;es ¢fChe @svel m;ahrsmétmr
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(C3-C8)al kynyl, -NR8R9 -C(O NR 10R11, -NR 12C(OR 13
or -NR 12S(O pR13. [0115] In certain enbodi nents, R3
is cyano, aryl, heteroaryl, (Cl-Cs)alkyl,
(C2-C8) al kenyl, (C2-C8)al kynyl -NR8R9, -C(O NR 10R11,
“NRL2C{OR 13 or -NR 12S5(O0 PRI3. [0116] In some
enbodi nents, R3 is cyano, aryl, heteroaryl,
(Cl-C8)al kyl, (C2-C6)al kenyl, (C2- C6) al kynyl or
-NR8R9. [0117] In certain enbodinents, R3 is cyano,
heteroaryl, (C2-C6) al kenyl or (C2-C6)al kynyl. [0118]
In certain enbodinents, R3is (C2-C8)alkyl, (C3-C
8) al kenyl or (C3-C8)al kynyl. [0119] In some
enbodi ments, R3 is aryl or heteroaryl. [0120] In
certaln preferred enbodl nents, R3 |s tetrazol yI



napht hal ene, pyrrole, imdazole, pyrazine, oxazole,

thi azol e, pyridine, pyrimdine,, ''pyridafi e er
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car bazol e, carboline, isoquinoline, quinoxaline and
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[0159] R21 is -H, -Od -NHS(O2)CH3, heteroaryl, or

-NH heteroaryl. [0160] In certain enbodinments, R21 is

-OH, -NHS(Q2)CH3, -NHtetrazolyl, or tetrazolyl

[0161] In certain enbodinents, R21 is tetrazolyl,

pyrimdinyl, or pyridinyl. [0162] In preferred

enmbodi nents, R21 is -OH, or a salt thereof. [0163] R22

is -H -(C2-C8)al kyl, -(C3-C8)al kenyl, -NR23R24,

substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl, , or C=C-R25 [0164] In sone

enbodi nents, R22 is -(C2-C8)al kyl, -(C3-C8)al kenyl,
NR23R24 substltuted or unsubstltuted aryl
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1l or a pharmaceutically acceptable salt, hydrate or
prodrug thereof, where R22, L, Y, and Ware as defined

wonods/segard to formula |1 above. [0207] I n SORET/US2005/005895
enbodi nents, R22 is -H, -(C2-C3)al kyl, -NR23R24, or
substituted or unsubstituted phenyl. [0208] In certain
enbodi nents, Lis -O, -S, or -N(R26)-. [0209] In
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in paragraph [ 0215 2 I n sone” enbodi nent s,
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SRy ettt B8
unsubstltuted heteroaryl [0220] In certain
enbodi nents, R27 is substituted phenyl. [0221] In
ot her enbodi nents, R27 is urisUbst i t ut ed phenyl . [0222]
In sone enbodinents the present invention provides
conmpounds according to formula (V): V or a
pharmaceutically acceptable salt, hydrate or prodrug
t hereof, where R21, R22 and Ware defined as above,
paragraph [0215]. [0223] In sone enbodi nents, R21 is
-OH, or a salt thereof. [0224] In sone enbodi nents, W
is substituted phenyl. [0225] In certain enbodinents,
VVIS substltuted mnth substltuted or unsubstltuted
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of: or a salt thereof. [0253] In certain enbodi nents,

the present invention provides conpounds according to
woaoomosss¢l X) |1 X or a pharmaceutical |y accept abte&usalos/005895
hydrate or prodrug thereof, wherein W T and Ar are as
defined above in formula VIII. [0254] In sone

enbodi nents, the conpound has the fornmula: , or a salt
tRGNRRY, darfsORS Tbics Foriy R ERHBAe slfon) ETB%H&' Alheimer's
sel ected fromthe group consisting of:or a sal 't
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3-(4- ([éemst oY Y@ B Zadn@sybrheintiliRemtg, 4oy A@hmiskaiich,” as used
b- et hen henyl met hoxy- benzenepr opanoi ¢ aci d;
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(1?)-2-((7i-,"i?)-4-isopropyl cycl ohexanecar boxamni do) - 3

- pheny0§37b p dhe cempminds of this invention are also useful in preventing, treating
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{2- Br ono- (3, 4-di chl oro- phenyl ) - hydrazononet hyl ]
tsﬁ&?ﬁteg%ﬁ%{@} acetic acid;

2- (4- (Go3op- mleﬁahﬁrme@ﬁy meftféamn@oﬁﬁmﬁzsaefagml&ﬁimhsease
) phenoxy) - 2- net anoic acid
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aci d;

3-(5-(2-chloro-6-fluoro-4-(trifl uoronethyl)phenoxy) -2,
4-di ni trophenyl ) propanoi ¢ aci d;
3-(3-(2-chloro-4-(trifluorongghyl)phenoxy)phenyl)propa
noi ¢ acid; 7T

3-(4-(4-net hoxybenzyl oxy) phenyl ) pent - 4-ynoi ¢ aci d;

3- (4- (4- et hoxybenzyl oxy) phenyl ) -5-(trimethyl silyl)pen
t-4-ynoi c acid;

b, b-dimethyl -4-[[[4-nmethyl -2-[4-(trifluoronetb.yl)phen
yl]-5-thiazolyl]nmethyl]thio]- benzenepropanoi ¢ aci d;

or

b- am no- 4-[ (4- brono- 2, 5-di hydr o- 2- net hyl - 5- oxo- | - pheny
I-I FprrazoI 3 yI)nEthoxy] 3-




nonool eate, and condensati on products of the said
partial esters with ethylene oxide, for exanple
woabosasyst hyl ene sor bi tan nonool eate. The enul BCONS2008/405895
al so contain sweetening and flavoring agents. [0272]
Syrups and elixirs may be fornulated with sweetening
agents, for exanple glycerol, propylene glycol,
SR §i8 kmaamé lfﬁfeﬁf%?ally%lﬁ@ﬁldﬁmg o Hﬁtrdfx%ﬂtoﬁéaﬁ Bnd
contain a preservative and flavoring and
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diglycerides. In addition, fatty acids such as o] eic
dRIAYCFOmIPRiEE Uyeonyentiprally ﬂléﬁ&&}ratf%ﬁ, weluging dabletp capsules, buccal
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ﬁﬁ%{}“ﬁ% optnat fmited FPp HEEISS YRS ﬁ@@lﬁ %fgc? 410 tnglum lauryl sulfate,

| R¢RRLYsANindBYI1d1656 RAEoxGRBMYTeSRIGRE BBt ﬁél?ﬂﬁyl{)%@cﬂidbﬂe
active conpounds, as noted herein, useful "in t

teelainARgRic Geidt 3rpeia R GraaRER 84N, WHBE) fijfaterrppmieyIsicalsh.a,
gJaHﬁﬁ"?@arf)cfHa{%l El&ﬁﬁ@ %exthﬁ SS%IIOEE Ecﬁﬁf’cﬁt &BA&um phosphate, calcium
erinsul I nem a, erc ol est er ol em a, hyperten3| on,
h,yﬁgp |1aqj@z_pr ]@ﬁohn,nmnngol Wp.@m Phlmdﬁetﬁca dry starches and powdered sugar.
Sygtgfér%dr}%l%a% &gdlgq neé%g%nté g%’gjdg slgrgg Qnd élgg glrfage modifying
adgbrgs. ORgrirescnisiie:, exhu'ndheyf sﬂrfs@aseﬂlfymg agamts dmhng,, but are not limited

t.hr otic phrop

i Rary P R SRS SR weBart e ateobah
dee torvait opelt dmyulsi fyspes sabitdnyepes] (}(ﬁb[ﬁohslhﬁﬂlrdl@ndaaphbsphates,
edema. 5.2.4 Methods .of Use .[ 0277] I n another. aspe
SR Ao B DR ABHOS Sipp Rad PR g AR Cra
preventing a di sease or condition selected fromthe
group consisting of type Il djabetes, obesity,
hyper gl ycem a, gl ucose |ntoré9ance |nsulin

resi stance, hyperinsulinem a, hyperchol esterol em a,
hypertensi on, hyperli poprotei nenm a, hyperlipidem a,
hypertriglyl ceridem a, dyslipidema, netabolic
syndrone, syndrome X , cardiovascul ar di sease,

at heroscl erosi s, kidney di sease, ketoaci dosis,

t hronboti c di sorders, nephropathy, diabetic

neur opat hy, diabetic retinopathy, sexual dysfunction,
dernatopathy, dyspep3|a hypoglycen1a cancer and

o o o - . a o I T o




[0298] The weight ratio of the conpound of the

invention to the second active ingredient nmay be
woanisewdszand wi || depend upon the effective dosecofuSemshossss

ingredient. Cenerally, an effective dose of each wl|

be used. Conbinations of a conpound of the invention

and other active ingredients will generally also be

%ﬁltta{ﬁoh@ﬁerétﬁ HSTBNL ARG RAYSr i kcléMe BRRIIaG8ER0 aBd the
tive dose of each active ingredient should be

mbempho[narzg@]actwp cormoted(s)adpeetal farmplafipn@antlsy frpstt 9o
%ﬁ&‘i’ﬂﬁ?ﬁgﬁh@&tﬁbg glg% Pﬁqwtﬁ'tot RGuft iG] L:@ﬁthlﬂﬁhg la bﬁeﬁe
concentration Jec conpriSing admni's ering a
&oh®@uﬂﬂoommdsﬁg@ssnwﬁMdof the invention.i |,

30t)J &ﬁ%' 1
i nsul i 042 ngnesr? Fat &8 rltt rﬁa ?endéél%eagﬂse:[a Q&%g%séélr?ﬂ gTg’t()ltlt er treetly
etﬁﬁﬁdmnmydm the foem iofismuddrgsoboncentrati on i s decreased.

[ 0302] certain e .

conpos ({4510 n %% RSP Oqlg R %’%%5’%&& a@E@s@% rIg g‘fhﬁ‘g{lit%wd parenterally
f@ ﬁﬂﬁtb&ltblheame&aumorﬁzz ssperpions efsthesa aaﬂi\k:)doyipomuis bag frembpse

d R21, Y. d W Yo]
rasphiRaeqrEc e eaglel o foiensr 8 5RET ahbBh ARy G
tAeracthnt @ﬁdggﬁ‘(s)élfdr;éﬂﬁﬁioipylldélﬁn%SM Ibipetifioris@ai hll_sebecﬁdgj_!@tbd in glycerol,

roups n sone. e I ment s, 1S .- ol .

Jiirobic e PG EREnOPES! Pl STeF Smay SRR o o
' Jtérb% Andlube) heddfteplrRiddQontaittagficiesatiee toipfavenittheg® e apef
of e |nvent|on Those of skill in the art wll
ﬂé@ﬁ**&mﬁeeognlze a variety of noncritical paraneters
that 4g e Exgﬂ)ﬂ'}nfaée%%atl Boriths %ﬁl%bfesfélelﬁ}ebﬁbieMs@in@]uh@ﬁenle
results . anple 1 [0306] This exanple
i 4quemsts seltidenston élqurgpmaa@s@ﬁled‘,fowders for the extemporaneous preparation
ecgfisstée%“l?e 1&] Jiylg (%ﬁt?{ r%h)i HIE%%%QIFX Tn 1 Xﬁ@é CheB6ind ni¥BYR¥lerile and
5m(154 bé—tﬁdrdcﬁa;hebetmythammﬂﬂg@ﬂm epasthntt shopld e gtableamderghe

C%?lnpﬁ%g?f %Jdr(tanagagtgg nst?o?’%ge%ﬁ% M&%ﬁq gggé gt;v&gll%.nﬁﬂhg cbrFtammatlng
(a0 pf mhztdorganiis suc4h2as @03 Gl GBagi AT capieacas bapsdvent or

fl.ask.was charged with 4-h rox be zalde

AGEPEFHRR T aﬂtl&tng( g?b WaeD eftfaial 5ol Oq?e % aglé’%ml

apr‘é?}l&{e gll)ﬁbhalﬂthqﬁﬂ folyitd 1y |ng/E:bllDﬂ s8itabdd nilx(ttﬁas @ereéf,% énd
ded as a slurry in 400 nL of water. The

r &&€ b%ﬁlﬁtxture was agitated for 2h then cooled in an

i ce bahhus] OlFoLth PuFpdses bif tiPdiidsate, H@md&dlal z&ﬁﬁlﬁl@trszOnS are
filtration and rinsed wth cold mate ég%% é qg

t rslersipgAIty/incipde gl pdyangstragfons At hasytage:0! thipody aley i dongr

f 24 Mhi }n(xmlﬁes d s@ch/dan{ifiktrations
hllﬁﬁ%_%/(ﬁ lbhﬁy 71&9%’:!%@! 1ncl§t&ﬂng‘|%ﬁ{léd SH IO H) - 6. 08 g

2ty BetaBigdout us_tnme Preserg rspmpcwedtzsr pw@sce)mtﬁﬂé( acasptgbly salts

(

(Pt Pt i sty ok s sbionsy ad syppesiris

- (rbgt8ladd vogmd):- 4, 6- di one (1.2). An oven-dried 3L

3-nec S d r

nitr og](g{[fi(ﬁ 1 lkl“é?n%g r?%drr\glﬁtsg%t?)lnr}?a%%gt:&ﬂ%&ﬂﬁltéﬁd tfn%(xgh the use of a
I faiddreaDeita donginiel the adtevt hompdund tanqu cagtienghatiis inert to the active
nitro for 20 m on of .
eyt SrgRds e BB el S8 G e geent iy it
added by cannula. In a separate oven-dried and
nitrogen-flushed 500 nL RB f| ﬁ conmpound 1.1 (35 g,

142 mmol ) was dissolved in ar ydrous THF (350 nL) with
gentle warm ng. The solution of 1.1 was then added

over 15 mnutes. Over the course of the addition, the
reaction m xture changed to a thick, yellow

suspension. After the addition was conplete, the
reaction mxture was stirred for 15 m nutes and then
guenched with aqueous NH4C (0.6N, 750 nL) and dil uted

wi th hexanes (800 nL). The | ayers were separated and

the organlc Iayer dlscarded The aqueous | ayer was

T Y, | o T 71 17N A



[0318] 5

>3-[4-(4-Methyl -2-p-tol yl-thiazol-5-yl net hoxy) - phenyl ]
woheos/0452¢noi ¢ aci d net hyl ester (3.2). Conpoun#CBus2008805895

prepared according to the nmethod described in Exanpl e

2 starti ng fromthe comrerci al avai | abl e

4-met hyl - 2- (4- et hyl phenyl ) -1, 3- thi azol e-5-carboxylic

?IS‘SI %mo;[ B0 91'3 lbﬁfoﬁgﬁea%’i Ha (ﬂ?e'ss%ﬂ'rgfhe l;arlxemﬁ@ﬂ' fakéring rﬁﬁlﬂféﬁbf fbrms
.1 muol) were dissolved in ydr

gich as rnremm gnd;mnm@n@opa@%%ds qugx9ClRgve Whﬁﬁ*f")“% a

bigReRAd eaﬁg‘,oh;] 1{1@ éicstehf?%hmefﬁméfoﬁs ¥sithst thé bRGn-Vater or

roomte rature . The reaction was poured

wateo-iwail type.aPastes xompmeé df @hsmtlé@ Py degdigpgrsed rypsiiplegm or

ﬁgzdro hffc QG H%ﬁﬁl?%sth@@&ﬁle e Hray gfsb 99 mﬁféﬁfe %ﬁgy of
centrate vacuo t0 a resid

usﬁdswerdet/iaes maxte u;st:@p) mleadq:dhﬂ active tngmdlent into the blOOd Stream such

1%%5 IS%‘IHFP%H@%BW% rarf cov r1 gyal &?%\%zgzcgptagm;ﬁ the a%tlaf)cz, >1/ gredi ent with

¥t fith@it a4aryieg ota mairk o(oﬁt)amm?g,sthe acti3e hewalent!| Qthet omUlswn devwes

THF/ I\/leO—Vé(fﬁ})? NaOH(aq) (1:1:1) solution (15m). After

§f‘?1?‘r°?"’ﬁén GEWCt enper at ure” over 30 ninutes, the

ni xt ugeadTRSSEpbdioty ﬁﬁmmaﬁdsnshm;ﬂema(daqm)n turditidnalphhterials,

The aqueous phase_ was xtr C t hyl etate

tlwéudewwéamsrf» JAthiog v 3%@ %ﬁ@q@ 8& atrs &Y/%lﬁef 62%&05%
il glybhieh. CWUHEL g o3ifd6y Hakdst stichhepolydthylene

20% et hyl acet ate in hexanes (20 nL). The precipitate

\ghisolsiof vaiosg metrqulebpighisdnay aepdedisethi red as a pal e

yell O\N 1&6’&@01{% hE (%C‘ml produMB, iESHLding PackdGhg, contammg
(MH). SSOM-IZ 7.86 (2H, d, J=7.
Halzg conipogﬁis(fgmqm aed fpr deliypyy. Iy alzghe(r 24pegt, gngvep&gn pr8v1g@s kits

( cﬂhdn?ﬁ e‘é %g%légz%yln %s}ﬁld((%llfér F§dk:ag1ﬂ ]fm( deﬂve\zf’oa the- S(:Zl?lp%unjrl of

Ekampd:nelozl Dﬁ@@@]ly,'ﬁhdsa oix anap s uide disesttions 5 adpigistration of the
P nat] hﬁ%? &thdaund of th ti
({Wég 5l y agil(e;%]fglzlﬁ )glql}fgﬁg@ - yno?c al%:olun °Sc ﬁé“rﬁgn o
4.1 4]004%] 3T[1@&2§dnts used in the preparation of the compounds of this invention

n%?# it %@m@cgﬁgg‘{it@n@iyf %B)bgtgpe:p% antdaPEP S 020 s B0 ribea

WasheORérhtuRd out according to the net hod of Bor dwel |
et9r t -

ol ) (90501 PR BP(aR e g P RS Y BR ErEerS e
| RsSHHRY S 188 Bo1Mmg(efables.and treated with finely
powdered Cs2CO3 (65 ng, 0.22 mmol ). The reaction

m xture was stirred at roomtenperature for 14 hours.

T@Eanlrnﬁéqt 'I'-Qa'?m\é’ﬁ%t@ﬁ‘ ‘ébﬁ&#tlbﬁ’é for wefirimyete sadih act@shoart h

acetate 3). The conbi ned organjc pcfl
wer & dPesat av@renmaglsmdltmﬁ N S L T,

/ NPOHK BSProteckivb ahd
ﬁ Hoan?% %%%%%4%95%%{&%52@ uy?%%’@ft ure vvasost |vr raed at

rmmwgnqzrem\a:tcamomdrofé@nmlm(&) iaghe grpwthmsdiair e was

aci di f h. LN T £ h

hase BE2! ets AePoh5hf ety i@l fhonel QuRRBLSS of Wyet

pRéasash, Besrk RoenNemedorkd 0P &4 as)uétlurel\]a{ZS@m 7adgviable culture of this

trat
f I?q}nc?%%ﬁrngale% Ilb 11\2/%0 uSo‘ieﬁ Wl&é G e%tsf r%ycg %@zhe( 11 ent ulture

The precipitate was filtered and ac:ld 4 was acqui red
as a pale yell ow powder (55 , 0.12 mmol). M ESI
me: 460 (MH. 1HNMR (400 (ChA 3) d 7.40-7.19
(6H, m; 6.94-6.79 (2H, mM; 5.18 (2H, s); 4.73 (2H,
s); 4.1-4.06 (IH m; 2.77 (2H, m; 1.85 (3H, s). 6.5
Exanpl e 5 [0322] This exanple illustrates the
preparation of 3-[4-(2-Methyl-5-phenyl furan-

3-yl net hoxy) - phenyl ] - hex-4-ynoic acid. Schene 5.1 5.1
1.3 [0323]

3-[4-(2- Met hyl - 5- phenyl - f ur an- 3- yl met hoxy) - phenyl ] - hex
-4 ynoi c aC| d (5). The Mtsunobu react| on was carrl ed

o N a VA Y.V



TFA in 95:5 hexanes: 2-propanol ) and was found to have

94% ee. 1H NVR(500MHz) (MeOH<4) d 7.39 (d, IH J 7
wo2des5/085288 (d, 2H, J=8.5 Hz); 7.25-7.15 (m 3HPCTASA®S/005895
(s, 2H); 4.02 (m IH; 3.64 (s, 3H); 2.68 (m 2H)

2.36 (s, 3H); 1.80 (d, 3H, J=2.5 Hz). M5 ESI (pos.)

me: 323.0 (M+ H); 245.1 (M + Na). Schene 13.2 [0339]

Eol %1101:1% gfo‘%m&%ﬁ\%iomﬂ' Ré%@eﬂ@ﬁ’ i%i/a)cor? mm J, e )De%aﬁllﬁ@mt(bf

um sal % % m§ﬁ%

Agnwlm Bearonllo§1694, and @idegwo s pmzem%ley G ‘%‘Waﬁol

gg POﬁ“h?a%Peelﬂ% Jﬁ?ﬁ& tle Sccaldid Rhvaf 3070 0 Nch&BE bR Mk 1,
verni en taken up i n copious water. The

amquus solution was adjusted to pH=2.0 with IN

HC (a r onbi

or gantys oy RRbH SRS GHi CaRTLF g pRIESTE Aede
Bgdr Aediufihzo sldlz,vlﬁnducwmo ztemtmg@humd dibe s@dty@te lilymléﬁfs{ﬁ ita and
and t e resultln sidu t }
A OHPIS BB PP qﬁg%%%j? 5 Sl apRRRed fr Bt 1L
oy BNalBg isbladions md/cﬁfeb’SSeW&ihemg efmnv emphﬁ@l?egenc eforcmigleotide

ressure and the residue triturate
GeceRce R RO TR TP T SO T g s 2
SRAb SR GMrdes 1drd gendra@l byasSnG Bilcﬂﬁ&@ﬂioﬁﬁ)llﬁng ﬁrmlgdmthr&s The

omder 1H NVR(500VHz) (D.2Q
e B T e
2. 47 (dbsap "‘Fer&re&a@oﬂ'%}ldmans?t% clifure S’ﬁ&ptorﬁyczgsﬂedl,es BH-C3 1037 for
J=2.5 Hz). MS ESI (pos.) nie:;. 309. M
pradaytiorf @t]cpmoun@cﬂ) everfaperﬁ?ﬂ%wﬁla&% ﬁlteﬁglﬂgglymﬁ tcton

19 h&S stiSilaR SorlitiEnk ar
né%ﬁpﬁﬁa? %ﬂ@ﬁ&ﬂ%dﬁ%%ﬁg@&&?% Exgwpﬁé 12. TABLE 7 6. 15
Exanplte 15FPG@EanmﬂawN9xanple illustrates the

preparatio E)Oggl (BReek n§ed[1 4 gg%ly?élﬂ%ﬁgbf% Mlitﬁ)‘f))@'zis be prepared by
phenyl ] - he ynoi ¢ acl f
(cthbjnided- c(e#t-rddb (didxd/afize aztytlgvayg), phesojube fiagh, @/y ryeﬁwé extract,

OEP T Wref e nyOtnc, o053 SRy Betk g P 70

di met hy! anjoeser ops ﬁl}ammmm froal23 146 nhy dlasctibowate

S RO L FEAPERIL P

WAS2 St fhcRA: iheBuindfr6@ltht dganculifife veds uk&d toipRovidet dwputbid seed after

al cohol (absolute, 1.00 nL) was added, A
iR e g U b AGUB SHE NG EE? pet ot 5 200

\';%}n usmg% eéﬁﬁ%y g‘%ﬁ%ﬁﬁ@ﬁ [\gjli}%ﬂﬁ)ﬂﬁp drie ?ﬁmﬁ[’}g@% (37r l:ngy@"s then

oued 1o SOtk tem2S (oohbdammeserdtsk coeing B@mh Bhdsed mediumg Tis

PO b CaRE R s B MRS, 290 om wing o syro-rotry

[Amkﬁ mhkhwﬂm@enzyloxy) phenyl ] - hex 4-ynoi ¢ acid ethyl

o gl aé.lil sl b rreatiobironivs i meg ey i Bgh i H i Rucion
apsk SRS RONBIY: WRstrée Fdidd hi@erﬁleﬁ‘oblu‘)ﬁnﬁ)ol%l el triB ML 80, 6%;

sol vent was renoved under red ;u d the
s atie] Y seabo S e darirop OB o o B e 0 i

The sol uti on was washed with 1N HCO (aq) (200 nL) and
saturated brine (200 nL), dried over MpSO4 and
concentrated to a thick yellow oil, to which was added
2-met hyl benyl bromde (2.57 g, 13.9 mmol), cesium
carbonate (6.03 g, 18.5 mmol ) _and DMF (20 nli). The
suspensi on was heated to 80 "0éf or overni ght. After
cooling, the reaction was quenched with water (200 niL)
and extracted with ethyl acetate (2 X 100 nlL). The
conmbi ned organic |ayers were washed with NaHCO3 (sat.
2 X 100 nL), and NaCl (sat. 3 X 100 niL), dried over
MySO4, and concentrated to a white powder (2.41 g,
79% . Schenme 15.3 15.2 15 [0344]

(3S)-3-[4-(2-Met hyl - benzyl oxy) - phenyl ] - hex-4-ynoi c
acid (15) Cbnpound 15 2 was dlssolved |n a n1xture of

o o o Y



[ 0356]

3-{4-[5-Met hyl -2-(4-chl oro-phenyl) -oxazol - 4-yl net hoxy]
wephsgskss hex-4- ynoic acid (19). LG MSD me: 240/082005/005895

(MtH) . 1H NWR (400 MHz) (acetone-”) d 8.02 (2H3 m,

7.49 (2H, m, 7.35 (2H3 m, 7.01 (2H, m, 5.04 (2H,

s), 4.09 (IH m, 2.77 (2H m, 2.48 (3H, s), 1.86

(3H, s).2 5@ e was inoculated mto 50 ml of

3-{4-[ 5 N&ﬁﬁﬁs n mlofsecondanhseere]:illlcultuéxazol i ﬁ

fqmmelrtydl(}n-m@kwmn lynfbum i 2$Qm{ B mnevcy%b nytese 3o °§°n asks

%/Eﬁ!_%%bate% %Ic!\f/g <% 04 2'2,4@ )2'96 %éi‘g g grogrgt %}'Zgﬂ?k 2-1n%h 3tbit).

2.80 B2H, H‘ermeatd'Fe(raéﬁtasam .85 (3H, s). 6. 21 Exanpl e
21 21 [035

S LT 5o NEDhSAL. A pend g g e Sermmlaton Y pispRSd bY
Lombiamy! Hetifrée (addedFicEadedlalingd, 0%, soliblshret, é%, FE6L élz(tract

gggcq) q_é‘al’j,l\l v?r/{? ﬂgdgﬂysapgw%ﬁ@gdol&)g@(dlr%emﬁmggg g_é)_ﬁsoy hggrolysate
g%k&\dﬁﬁgﬁ@fm&ﬁ&ﬁonﬁ% 1.5 bldB B 7"0 3 84 ( 3H S)
2. 44 H_s). [ 0359

( 6. 22 2 1
3-{4- [ 5- NelOHWl Z()I(e:-}n]dgfafff?éﬁpf’r?éﬁ”n 9415“%%%18?0“ %Az HSt %lbtﬁfy%f see
%E‘}‘A %&r‘l rléﬁﬁﬁk/'_tfﬁglk Oriiddeed flb&H %%%ﬁeé% 72 hours at
(acet one-4) .33 (2H5M), 7.91
GO & 25 rpid u?igg 3 gﬂo&omy shakeg &2+ (@hleﬂm)-, 7.08 (2H5m),

2) 06 1( gjl__l ( @)bél] ?ﬁ%&%h%ro& F? Oé‘l\ng%%gegghr?p fgllé;mé RFmalation

ivfaks Peelphi@l 89 cbrhbmﬁlgn tie®is (adfled after autoclaving), 2%; maltrln M500, 8%;

mekrind, Y e Saatn Db 0BYE %%@5??50&9 Y0¥ Macol

32bdo, 02Abiyd 6.2y, oxy) - phenyl ] - hex- 4-ynoi ¢ acid
d 23.2 Carb | e
B e B B e T

Rﬁ‘?x{&ﬁ{ahoﬁ' Atk icivdtind 703R€ Exaaik eTHS)rh@htatdn Gas
2. 37 mol in anh drous THF (10 nli). The m xture .
é "K‘é)&vol

anwbatedl foats damf;ﬁ%é?mertaém:a@ 5% rﬁ’é‘ui‘f‘éatm@d’ﬁ ent
Q—IV{,;M)) m.) was then added to the m xture, and the

rrélé tionWas stirred at roomtenperature overnight.

The reaction m xture was poured into water (300 ni)

el 2 deptnaton G el Rt el L7 105" 26

m et hgd63pc ahatels frBIrrESIc mﬁmfenemammg afitwtukalles 1 Qdraepared in

vvas hed with by. brine
N N AL
r'ﬂfdzl&ﬁ'ﬁ’ct a6 Seie@ralted iy vedid aBd éeﬁusg)elﬁdéﬂ% a minimum volume of

of 3-[ 4- (2- Met hyl - benz hex

il SHhopluon ar 1tac S £ B eRp s rndiapdes RS 490
M[a@u 4 SCDRITB0023 O@A%ﬂ?ﬂn@ﬁn%ﬂ&&3@&] fractions eluting from 60% methanol
3 (2- Met hyl - benzyl oxy) - phenyl}]l hex- 4- ynenltrl le. .
(12308% mothanel, werd PRGN VEGEh d 1B BT B REddaTPEELCoRRENng

C " eBRFp K t30R750mm
V\g%%g Oéijgide ttﬁ%o Qémg(r)l%%gn%g nice az%tiﬁk I%Co(rgm@ (ﬁzi;golriﬁl Sge ”
Al

(108 Golrimm, 1A:0vaieroB) methenelderadiend] S ta,F0%61 i 30 gimutes;then hold
i re { r ' dentified
RS e iRty R D5y R, Bl T8 o bl B Rk v e

t thrdulgle LEMS anabfsmspf &a@t@lns,l ttk 6ﬂ2|nnnD|\ﬁle§f2ff¢ﬂﬁEl}S werp gooled to yield
reaction was stirred at 0 C for an hour, and was then

all owed to gradually warmto roomtenperature

overni ght. The reaction m xt” dfte was partitioned

between ice water and ethyl acetate. The aqueous | ayer
was extracted 2 additional times with 25 nlL et hyl
acetate. Saturated NaHCO 3 was then added to the

aqueous | ayer and the aqueous |ayer was extracted a
third time with ethyl acetate. The conbi ned organic

| ayers were washed with saturated NaHCO 3 and
concentrated under reduced pressure. The resulting

reS| due was pur| f| ed VI a rad| aI chromat ography (15%

o, . o o o "~~~ -—n A




solution of 28.2 (1.05 g, 2.85 mmol) in anhydrous THF

(6 mL) was added over 3 minutes via cannula. The
woeearstoss37was stirred at 0 C for 5 m nutes andpCiais2005/005895

stirred at roomtenperature for 1.5 hours. The

reaction m xture was poured into saturated NHAC (aq)

and extracted with ethyl acetate. The conbi ned organic

h@)‘r@&ud@%’r&yﬂ@éﬁ% 4h bl M@h&ﬁ)unﬁé% i)%garm/ve lHPLK?(YI\H] ODS-
| e

conbl ned or gani c C%ers wer e dr S

@om@mmlatl@u A: pvates dhigeetprEile, 8§\nyt1Far%adr“é§|A@%ﬁ/@ Re97B in 10
ﬂég ﬁ&id‘fglaifor@%éé 39@&9 AT @@Mﬁ&%@&d&g f@ﬁ@wo%tam

exanes recry stalization from hot

derpinpaves ol hex &) LGNS pnad s e ©putiog and
sl i St ands pOURRLIMEERTEL L] SMLLPRERY

me: 409. 1 (M+H) Scheme 28.4 28.3 28 [0375]

Sy eRterffiot id S dcfiel Gt dnsed! °

5 1 pj,ﬂﬂﬁd] NBernwathiation @nditipnsascitigatioo ubder B&tﬁllédwon'dﬁlons of

rs. The reac i nto 500 ter
AR AcTinaEge bao e Rt PR Pad e R Sapd 62
kyroregBifrAtY eonifouna bbforatla\@sn i afdth atbdial t h et hyl
acetate and the conbi ned orgam c.l yers wer e

¢ W06RT RSB R eB U b B HG 66 aCer Weth

lRAYGEch, mmib&eﬂeﬂ moﬂdl((dksla?a@@&l)tura mnbzao nAemwe?&mdrel o this
vacuo. The resul tant residue was

mieroaTgaripm danbesg dapsijed wdon the ﬁyiiapa%té"tf%‘”}% fhffé’%?ﬁb@}lme

mll&tﬁ)lnngl%qeﬁgRéﬁMﬁm Rb&%h ‘L@Boratory (NRRL) U.S. Department of
3[4 -benzyl sul fanyl ) - “hex- 4-ynoi c

hyl yl]-
a*cgndul(ags)Peouc/INéEﬁQﬂ end addgl fp ifs mmq}anela coBectiginpplgre D240 has
O iki gIJhethé WVH E&sﬁ%ﬁ‘&%& 3h4 10U 3ot uary 19, 2005.
prepar tion o
ToI y | DG96HR e ke q’frayﬂm@ty@ﬂy straih 810240 pn agas phatdsde. SchERe agar

9 . L
g Ry 1 RIS (bl sty s ST e R g 1
tselRblg |pygn}ent {slp;réijudecb Thcn 6N Al semmence 281s ]i)atenﬂtiy@lir foggrain BD240

. .0..05
Bl polsfion iRt o2 aBPAER dofe S dfcieptiae
Ebtglleﬁ@aﬁatd s amgnmltlsm Edq@ehcad of&gexﬁbtfsm Stl(ikjil?i slmepltbmycdtdssemd
oled to roomte ure and stirre or 16 .ho
R Rehstis i TS ST vSipE My i EAHO Shupin s PR, The
t1gs r]DE&Ude% dABe SphotiddVhsyiBSatidf belihk is@fin irDthe berws ’&Mptb;hy&m
he aquequs | ayer was _extracted wth e

t
acet at%%h (BT TGI8 CIHS SHEROBY5s MeEiep §P§f“§ for
wﬁcmeﬁlbaﬁrﬁi%)tv&é(ré/ p&FoPmdPinhskS Whernatively, production of

dighet Wlm@mm@tfpmqﬁlyn Tqymerigis pngaysimilay gonditiqus. 3] di oxan
e- 4, 6xdi on AVBD me: 383.0 (consistent with
di -acld - Ebaggg f?‘e”tl"% 1 29.1 29 [0378]

3- (4- - Tol y[0868]hah eendivhédinrh omeﬁ;llo)mgef;omulmwasmpared by

(cﬁl%%im 9 déxtg'%g éadd?(g%fgg éx\ﬂg%r %V\%ﬁ%ﬂgy %%rg‘l,?zﬁ @8&’5%{}&01:

(RHeg), 0.3%; wheat hydrolysate WGESOM(DMV International), 0.5%; soy hydrolysate

SRR T (Gooe ) ” ¢

(acetone-") d 7.60 (2H, m 7.49 (2H, , 7.21 (2H,
m, 7.04 (2H, n), 5.63 (2H, , 4.17 (IH n, 2.81
(2H, m, 2.22 (3H, s), 1.88'? H, s).30 [0379]
3-(4-o0-Tol yl met hanesul f onyl - phenyl ) -hex-4-yiioic acid
(30) was prepared using nmethods simlar to those
described in Exanple 29.LC/ MSD me: 357.2 (MtH); 1H
NVR (400MHz) (acetone-") d 7.69 (3H, m, 7.50 (IH, m,
7.17 (4H, m, 4.53 (2H, s), 4.22 (IH m, 2.79 (2H,
m, 2.27 (3H, s), 1.82 (3H, s). 6.31 Exanple 31 [0380]
The follow ng exanple illustrates the preparation of
3-[2- Met hyl - 4-

T . Y I Y I | T A e Y | 7 M~ AN




The reaction mxture was stirred at roomtenperature

overnight. The reaction m xture was acidified with IN
welehostosssH 2- 3, and then extracted with ethyl BCEWUAR®S/005895

twi ce. The organic | ayer was washed with water and

brine, dried over Na2SO , and concentrated in vacuo.

The resulting residue was used for the next reaction

wi t hout . pyp ?1({9 I h?xﬁo @@%ﬁmﬁﬁn‘h BXK 35638 438 3be was

3-[4-(3-Met hoxy- enzy oxy) - phenyl ] - 5- met hyl - hex- 4- en

noaditdd (3BY).2n. ef psfsenes fase calfure § %(bl By Ssed(‘Bbel‘%s 1ncu ated

P bl SR LR gt dichu ¥ Bp o

silica gel [Oom]urmfemﬂnemm(pgcrchphgn 1@a’¢im of the following formulation

Di chl ne/. et te 5 t 0
BT BSOaE A eEo SO B Lo il My 0 0%
3oty yohstiTcf, HOONHEIm4IONBETOS) 0.6%63 Lipréline( 0.#5; SHN-

731 (1H t, J=.0 Hz) J=I1 Hz): 6.99
P@th"i??“’)?@’p@?es?l@l}“’ #d 24958 gpﬁj?”ﬁ% 5.03 (2H, s):
3.75 (I H [@b71]3- $&d(cBlthre 8).5mB) W idoduatédinto 28)ml df f&Bentation

CENE AT A e e

sl 0 a erbityt. 1.
%%%% @ﬁysldg 5125‘%% MQS@ 1H N % %%O%%%z%?h( bumdg)ﬂd
12. 05B( | H, Fsr)nen‘to%r(nzhlatldn J=I0 Hz); 7.16 (2H d,

P2, it BB Gt iy g

30D Binthgd) Jextrdde (aﬂ)i(ed &te7 6utp@ying) 1 % 2sohdlepstaoh, @Q’H ,yezn;; extract

A hyﬁ%ﬁ%@%%?@%@%%ﬂ%a@ 1Y

(hglﬁ,oly@te ST 5@ AFIBM Intekedtonkty,)1,.5%; fEBat(628Ho 1 .; 6. 95

4 92 ( 2H, H)O7§]_2%0Fgl)seec§>u$tg1e((§|§| L .as glo&l)lat% Efto E%O’mL of seed
nBme i2 (it HE8dmeybORIK ] Tﬁ@ Bébﬂlﬂ’aﬁk R4s BoublyBd ES148roers at

311 (MH). 1H NWVR (500MHz) ?) d 12.06 (IH,

SpeC 7t 299 rp@p.}smg a gyroriotary §hake,f 3~ Ancélﬂr_plt J=10 Hz) ;

6. 92-6.95

(2H ) (@ZLI]( g?él ferg‘segt%n&%}?odmlon ﬁ‘l)e’@fﬁn{ cgz;’he Rﬁlow?% %imulatlc;n
rV)a.s p@@ﬁ@ﬁ]by@mpmmgd dggtroge (aﬂ@d:_@ter avtacladng, 1 Myl trin. Ml 80, 6%;

JSOY u'[{gl)q}\/l_%gaﬁé %%Dﬁ%br @'gg% G%ﬁg(ié géacfi% 071°/§7L &%l‘he @ A%;

(MMOIB)OOOSOT% EBHt 6t 73.63 (I H, m; 2. 57 2 71 (2H

350 (W by . DR REP 000 2 TR R eyt R s o

Shrmehitadibn piducttbn ndedivd fiz) 10 litertfdrnfedidr. @The Srh@taton;wag. 94

2H, 5

anwefor Tayne g agitpgony 480 S5 i berains 1938y o in

@Wp 1.68 (3H, s); 1.63 (3H, d, J=I0O Hz)." 4C onp
e: 339 (MH). H NVR (500Mz) (DVBO-d6) d 11.97

(IH, s): 7.37 (2H, d, J=8.5 Hz): 7.10 (2H, d, m;

SR ol fSFRAE oAy 5572

. 71 ([8076] dT'hd c6llsHirm a 10I5611ugH)f BIY240[poepe] iCExgwERIp 4 were

Gaellateigsigﬁaliug}t? %@%Dxé%%ﬁ%o]rg ygﬁgétéqg’ 7?1%<i(2’5%9uﬂematant,

ngnd this 2hs ftRted adrooﬁﬁb@péﬂzt)ue BedghE. The (e6k waﬁwaslwdgsth methanol
(2H3 s); 4.58 (IH, n); 3.76 (3H, s); 3.01 (IH m;

2.94 (1H m. [0402] Conpound 34.9. M5 ESI nfe: 339
(MH. 1H NVR (500M4z) (DVBO76) d 11.99 (IH s);
7.37 (2H, n); 7.14 (2H d, J=IO Hz); 7.04 (2H d, J=I0
Hz): 6.96 (IH, t, J=IO Hz): 6.88 (2H, d, J=I0 Hz):
5.24 (2H, d, J=IO Hz); 5.00 (2H, s); 3.87 (IH m;
3.87(3H, s); 2.45-2.55 (2H, n); 1.63 (3H s). [0403]
Compound 34.10. MS ESI mie: 323 (MH). 1H NVR (500Mz)
(DVMBOd 6) d 12.10 (IH, s); 7.25-7.32 (3H, n); 7.01
(2H, d, J=9 Hz): 6.94 (2H, d, J=IOHz); 6.88 (IH m;
5.05 (2H, s); 3.92-3.95 (IH, m; 3.75 (3H, s); 2.58




(40.3). MS-ESI (neg.) me: 394.1 (MH. [a]20: -25.04
(cq.143, DWF). [0427] (3
w®-2805[045252- Ti r f | uor onmet hyl - benzyl oxy) - phenyl ] - REXAK2008/005895
ic acid (40.4). M5-ESI (neg.) me: 361.0 (MH). [a]20:
14 69 (cqg.286, DWF). [0428] (3
-3-[4- (4- Met hoxy- benzyl oxy) - phenyl ] - hex-4-ynoi ¢ acid

{nﬁQheB%lgaM@a%ctédn QY. the é@ilepe11§283) A dit1tetath @ieaﬁnol i ad@ed.

e 41 [0429] The f gmaggeg 1
Tlnisrposmerieateddy élab?@@ﬁrcé‘ﬁgglﬁe‘i red s sHRsgRtat A7) eﬁ?e t O1e e
t hos | d in
(585 Fulap TER LRk ] a*%ff[&’ [ T
aci d [0&17] 1Yhe m&«stxt(aptcy@as)adw@d 1110a( -BF 1 ¢ 0251

g..166 .. Th d l ted with
5]; %lof’% C{ﬁy Yistws 115 ec}%rz %%ph{) eny Secr?ltnpzuny noi ¢ aci d
5%lné])ano]\»ﬁﬁﬁihlc(rmsthanerrﬂhls 1383121 wadvihel) coreetrated iz YerupQ

| m X
e plog ik arsd o P S LR Fle gnd himkn RO Ruity g x)
25011% Cﬂim:@hhlpd&d Voshanel with 2% Soitiemel id dichloremetigng( Bhis

W@@:]al wasd %Mogi:entrpteti E;)zc\%uo %Ell\{sadfﬁ o&fo ghzt(%ﬁ %ﬁ Q—V THF,
EREGHm PHEBSBY! EhE 05Iwfh SR8 fritidligrwasTeddiigir 30008 trtvéiranol and

T&g&%ﬁméaf;@}ae}é(i%géc n ar VP‘?}\/{@%' %%{:18 Ifﬁaétloarll(s: Wénch contained
gﬁ’c BmBothdafshi¥rest: wa?@&’@l@&t@(dar{& obneeRtreed] ahis Setrelvlﬂﬁe m3tasal was
reaction mxture was diluted w M%s% eId a
shiometogrphphroxFrrEtEE P CIORG 7
S \B.) mbaRf %%%hel fés%B &io4E AROb Randes, eomgmnﬁ OII]Be

reaction m xt for 16h at 25 C under anbi

abmpepdef éommhe(l)rve@udmtlﬁgi through L.CMSS grjalyisis 0d a‘&l’i’&}s These
4 th t urb Al RndY¥f

R0 of st BrelRBleB! Gflochixlgh \Ercfd GRS bt baridolr

Hyrehudd (Fr@o= W8 anhin i3@kef.2. 0 equiv.) in a 1:1:1 m xture

of MeOH, THF, and water for 2h at 25 C. The reaction

m xture was acidified with IN HCl, extracted with

CRfipe BRPwificatpntaflaempdunddliyeomEDAX e aci d. 42. 4]

s 200 Tatefi Bo Y b LS P OPESb A D Bl reffithation

(59PBladon-dP20 1@9111?11 5/Zte{ i adddd toﬁhe’lﬁlp(eﬂhtamd ahd t]il;s 8vad stirgdgut

Hz); 7.39 (2H,

70%}9 te(nmqutlge ogerglgbt }ﬁ'yilP;%) ezfm( \Zzﬁ w%hgclbwgh gxeﬁ% c?i aﬁg ?hb filtrate
A&oﬁec%edl "[(ol tﬁ!e gel]é@elletz 870 éth‘ﬂ acé€lske mla‘f'lihﬁol&yas&dﬁedklﬂ)lﬂs Was77

o sylencad PrGHOR. BHGHG RPBHEH PG o S o i
% ‘ijhe(bé%éa hal}@l fiRhte Wefs CO(%’Z)%E@ aﬁMdhckﬁtrateHHNM%ub5 00

37-7. ;7,12 3(gHSH 6% 0,
8.0 Hz[90797 "0133 c(erq exgfact yvzasz a@oﬂ@ﬁ ontp sg@aé 3 &) Ay agg
Séaétl%ajted‘]tﬁl%]gc }(_ﬁ\—f coglg;ou\ﬁjcl Qfl%s éﬂted %ﬂﬁ @0/§ thbtharfi m( d%clﬁ‘&gm&hane

JE#ds Matel. wazﬁz;oﬁce[r@dt%q;z vacuo, adsorbed onto silica (32 -63 1, 60/’&) and loaded

(%%f' flgshB 1t é?l%ﬁi‘}(‘ ég(;]r%xg %X%br(nﬁj e@'}% lo nd WX?thEd @H’t’h@%

(10B¥hd) inddiohldiémetbhe. dThisknateizal May pomewt@t(dzzm vaeig angd k)'pdgi onto

R e

(2H, s); 4.10 (IH, m; 2.84 (IH dd, J=15.7, 8.5 Hz);
2.75 (IH dd, J=15.7, 6.7 FE% 1.86 (3H, d, J=2.3
Hz) . Scheme 42.2 42.7 42.8 42.3742.10 42.11 Schene
42.2. a. TVMBCHN 2, MeOH, benzene, r.t, 1h; b. K2CG3,
DMF, r.t, overnight; c. LiOH4THF, MeOH, and water,

r.t, 2h. [0437]
(S)-3-tert-Butoxycarbonyl am no-3-{4-[3-(4-fl uoro-pheno
xy) - benzyl oxy] - phenyl}-propionic acid (42.11).

3- Boc- am no- 3(4- hydr oxyphenyl ) - propanoi c acid (42.7)
(703 ng, 2.5 mmol) in 25n. of MeOH Benzene (4:1) was
slowy added 2.5 niL of 2M sol ution of

P —



45.3 45 [0445] Et hyl

3-(4-fluorophenyl)-3-(4-hydroxyphenyl)-acryl ate
wO0460508525A sol uti on of |ithium hexanethyl di si| aeTa82005/005895

(23.1 L, IMin THF) was added to a stirred sol ution

of ethyl (trimethylsilyl)acetate (2.53 ni, 13.9 mvl)

in THF (15 nmL) in 10 mn. at - 78 0C. The reaction

E]e%ﬁaﬁbgﬁn 1 1chh£k%fwér& Edile6i8d Ald hbhifordEHVIECME U ESr Bictidls

ution of
Whlsrb copHieetiy cqup péx%%é?{%e)cowwaaﬁé enceptrjed. gfhs semi-
eGSR (YUt OS2SR F @AM
Pﬁ‘re atengl %h%cggaé%z r%l\é?ﬁﬁgjlle?égagvas br ou ht to Q Cinb5
bOu c‘:ﬂhﬂnm,e.“amamrB msthanob gwedisnt §6%8re d OB A 288 miRvitsed
ni chl or i 0. f dns. These
Ry e Ry P e U TEMS Erd P Pl
sadilohi ofinteldseweare gaoled, chaogatratediz vderodd afforspursepresiadil (tr =
glfat%O%Ege sol vent was renoved under vacuum and
E Beigct purified flash chromatography on silica
gel , POYYINTokpoindE canbepurified frdMGctomyodu463in LL-C31037 using
3;(4 FI uor ophenyl ) - 3- (4- hydr oxyphenyl ) - propi oni ¢ aci d
sipplpr mededs  (45.2). A solution of 45.1 (385 ng) in
et hanol (12 nlL) and ethyl acetate (10 nL) was stirred

with 10% Pd-C (50 und dro spher
.Ee;ampteeﬁ%éheafqngr@t%\fe) Brope *?ﬁé’f SN H(ﬁ] Wﬁﬁ@%ﬁ%gﬁ
fdéjltyj ed and concentrated to provide 45.2 (350 np).
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3 [4- @Sllsumww@hah%@qwmﬂﬁ%%eﬁw AR IER RSB RE ny |

](paegr o%?ly d%c%gg(?ﬁ{ﬁe%ﬂ ) alp rﬂ@éu%lﬂh@m ¥9i 9136319&13(1995’ .t Efabryonic day

45(BrY mofeivg wege mlhe@ﬁcya@ dmé@qﬁ;ig m mepcr?éch 08131@ hfferqg spline

nd b Hope
A e e L e e
refed wamdlmemd: ve. Bhseded picasslofiissie Were @poledtogener aag transferred
wth dilu extract e
WP & e%ﬁfné‘{" glﬁ%ocgl}l ol\lllger%ﬁ{gﬂ% %ﬁmj@b ?‘?p%ﬁh %arl@@’ézh%&ed
(555 baw@rqm@ﬂmgimaﬁioehenummmm NInUviA- )fah@xmubated for 60
I(::Iglgilgtg? Elt? 7 8 pkggr[e%%%allt{cl dc ssocqaeuonf e palga‘rilrll gbllﬂ%n?(va(s gplfy@@d and the
ftlsﬁ}étrﬂé%aécallﬁhﬁh‘itecbwnﬂ & fiyd-pelisyibdrginisbagieuppiperd ih-c8mplte

Y e kT e R

%&&r@g@béo BRLjrhul:)pfeﬁleHﬂeal wWiR9. 1Sﬁ1gﬁ1{1&@0@atnsfe®1®ﬁmnd 2.5 pg/ml
ture overnl ‘Trie eac i

riowied sarselning 2 0dt i PNesenat & magl otipeaifaraEtgiphibior
into ef hyl rﬁ@egm da,ls»sm.%%mk@ dsaypr washed with
wat er “and co

entrated to yireld product which was
purified byousRhsFoxdnpeminesgiekpprperipeis,anglesaibiymrensigns in

(cAE)O plé%% %‘lfﬂ \Jg%%géc?e?%n%L %&e H@@mmg cQat&i iiwel@%ﬂates The

301ﬂ)tu(et weRHhaintdined €dr,seter)dayHrob tq @(pelzmgntat@ng _Cplt5r6§ Wpre

[@E& e 'IVHE’ xfaglg)}l%%n%enr{ria? 10ns é%’hﬁl %ov\gélhl)d orf g%rgifrﬁ(leag()f A %)}r%dﬁxﬁgl PBS
t gndrEtutea d&thaﬂailmgmuﬁcemmﬁdnm sfl oldse ﬂDQﬁB@M} for &4 horps, dheps

e}{pg%lttagé(g enyﬁ{}?‘]ox 410%?158)4 rl)lfglg o g{(lMﬁ; ?E)?rl“ﬁour%o

3-(4-fluorophenyl)-3-[4-(4-nethyl - 2 p- tonIthlazo

5-yl met hoxy) - phenyl] -propio %c acid (46.2) and
3-(4-fluorophenyl)-3-{4-[2-(3-"
trifluoronethyl-phenoxy)-ethoxy] -phenyl} -propionic
acid (46.3). [0450] Starting from

(4- hydr oxyphenyl ) - phenyl - net hanone, the foll ow ng
conmpounds were prepared according to nmethods anal ogous
to those described in Exanpl e 45:

3-[4-(2-net hyl - benzyloxy) phenyl ] - 3- phenyl - pr opi oni c
acid (46.4), 3-[4-(2

but oxy-5' - met hyl - blphenyl 4-yl met hoxy) - phenyl ] - 3- pheny




OO was added to a solution of 49.6 (50 ng, 0.1

mmol ) in acetone (4 nL), followed by an excess of
woamsgsssagent (0.25 nl). The reaction m xt ur e PGEAIS2005/005895

stirred at roomtenperature overnight. The reaction

was quenched with water (2 nL), and the aqueous phase

was extracted with dichloronethane (2 nLx3). The

e%?é&? 'tl{égigm% Qa@é&'t&e St GiGhScoMHondlst BEmaY € iMgS0dInasd

enove er reduced pressure. The resuylti nx%i,#éeeﬁl due d
B«ampmg the il dguincubetie g@@amagéchﬁmeé thfstipey 2 gqypoun
exanple illustrates the
‘(V?Seawg?%¥or§n ad ﬁ?ﬂ IZJHré 1-di fluoro-ethyl)-
bl phenyl HO%ﬂEtWy?mClﬁﬂéh?ﬁef}AfB hours growth of mesencephalic

tl@j}g% erglc nEHGE cuq{i‘l%scfol?o((‘x}n(ijg M%?h%ség lﬂglflgfﬁglty'sq{—ﬁopamme

ffkaketvas ettt imgtahyddifidphaind degcribegrby Renelipntgieasly) Yature

L : O & saline
g&eéé’& fmﬁgse \égtu%‘eg glgger\?/egsﬁed W%h Prm&%"ghégha%e Bl sali
??HB; GoRMBIRETNY IndL gluadse afBl BiIM a@@rbmi@x GuituBiFvetSbem ) |

| Loued by ¢ 9208,
RGeS e GV o ap i ) G B Dh PN,
GHeRBREed, E 1 svaj. eThe(cdRbteddre vs?Ebl&dthg:@ rith tpiffesandipsed with

extracted with et hyl acetate

60RO T s dyaesv AN t h soni gt aif! sl Gt 66a

9 RN MBS Kok AN d SRRGRRN Fyal Adictentined Wity tiqdidptiatBatioe counter
e product (16.3 g) was used in the xt S WNZI)% at

mwmevelpmwrueé@ﬂewn bgryvagigd tmfsé“ f ey at%) ours

tillation cocktail (Wallac Sc1nt111at10n
g&?’i[gﬁ‘i’%ﬁ?‘ Pt Orhice E%gﬂﬁixhséﬁl |- 3-yl et hgxy] phenyl )
PsaducisnGaittasbargdMD, él.s ,wﬂyadl@g ey mearwe yiithadiauyd so ntillation
(ac50t2 Conmpound 50.1 (4 g, |1Omol) in THF (12 nL) was
JY8d dropwise to LDA in THE (IM 12 nL) at - 780C.
The resulting m xture was stirred for 30 min. before
tert-butyl bronpacetate {ABI& 1y, 11 mmol) in THF (2
A DORAMVANEAP TAKE (% WNTREATHER COMEIRQ vNEOVBERas
TOP ARGNERGIC NEURONS ZBTER MRP-+aINRIWSED (IO XA TY s| owl y
to 0 OC. The reaction was quenched with saturated
aqueous NHAC | (20 nL). The organi CHoR@BAMIRE UPTAKE
eSS TW th et hyl acetate (25 nm(&@YNTREATHHE@ANGROL)
extracts were conbined, dried over I\/%SO4 and
dbneetnd catted under reduced pressurel®%he resul ting
reS| due was purified via flash chrO@a} ogr aphy (50%
Mffetate in hexanes) to yield g of 50.2. M5
%?%&io)mﬂl)e 537 (M+Na). 1HNWVR (H9pMHz) (CDC 3) d
vo-7 (0 )r .25-7.24(2H m); 6.98-6.97
(12)&@10:051 pbthd @H, s); 4.04- 4.0 (IHp 3.7 (3H s);
1 (IH, 'T) 2.63 (IKnm; 1.42 (9H s)., Schene 50.3
a@omcomp@mav)] 61%

Tri fI ronmet hyl - bi phenyl - 35} met hoxy] - phenyl }
@b@&%@@nwn& - tert-butyl ester (B0.3). Lithium
hydr oxi de (121ng, 5mmol) was added to a solution o f
50. 2 igodv OA sTdhbw 2 Rblell, HelconPoumd of fdinenla @ lptd:lylmgndamycm
m xture was stirred_at,roomtenperatur.e @1 erdwéog

? uI}llnGI'glC

owgearmutopgﬁmwéﬁﬁg%%“@ SrrRreerd AR A R 8

kf RaGHh APEAL6E Y EnWaSla@velts 8 alaRnukh ldtection (84% uptake)

F} oromet hane (10 nmLx3). The organic extracts were
con‘ol ned, dried over MySO anq concentrat ed under
reduced pressure. The resul ti r?g resi due was purified
via flash chronmat ography (50% ethyl acetate in
hexanes) to yield acid 50.3 (860 nig). M5 ESI (pos.)
me: 523 (MtNa). 1H NWR (4001MHz) (CDA 3) d 7.72 (4H3
s); 7.67 (IH, s); 7.59-7.47 (3H, m; 7.29-7.25 (2H3m;
6.98-6.97 (2H, m; 5.14 (2H, s); 4.04-4.0 (IH m;
3.1-3.053 (IHM; 2.64-2.60 (IH mM; 1.4 (9H 3 s).
Schexne 50.4 50.3 50.4 [0468]
3 {4 [4 Tr| fI uororret hyI bi phenyl 3 yI rret hoxy] phenyl }

s o e - N a oy



dried with MgSO, filtered, and concentrated on a
rotary evaporator. The resi due was dissolved in MeCOH
w0203/08t257and 5 drops of cone. H SO4 were adde#Camg2d08005895
solution was refluxed for 24 h. The sol ution was
concentrated to a residue on a rotary evaporator and
purified using flash col um chromatography with 30%
#f?ﬁﬂla BEed ﬁgﬁm@%ﬂ&ﬂsmeaeﬁm 1168Bphi€ BREE (EDHFE Atsimilar
rd 2.69 (10.3 mol ) of 52.2 as a viscous .ol
Suferith ggangarggcnz rqgalfcbt@qtg:]rolylmendamycm 1s more potent in thls assay
Met hyl - 2- p-t ol yl t hi azol - 5-yl ) nmet hoxy) ph
gﬁém%?g?%#ﬁﬁgéhen- 2-yl)propanoic acid (52). Thiazole
chloride 3.1 (108 ng, 0.457 mml) and phenol 52.2 (100

Eambic” Rt L ARet; o Poiliiouhd (Tl NEJEna) oot

vastusg i rred at 500C for 16 h diluted with water (15

e

aiestnewmng pailefixp Mol 280 10%ep; MAE ) IS&I‘I97f(2Q§)d|)]b931’1®ﬂy,m’pryomc

.%2}5 g%gf’)eg wée&gh?cteﬁgﬂg gis?ﬁcﬁ %0’1/1& técge | cgﬁi(?]%% %18%?%%3 tHi€es were

\(@Bﬁl‘é@ &%@ﬂh%{ aldathnshessinb it dnzlymaac disbocheiGhifidBiuin cﬂal(aaxip)g papain.
1) .solution ie mXxture was
il Brparesare apedhisa i VHE BT g Phsour
ReRpie dsinBleCeef) sBpeMidielin doagplote {n%dlﬁb)ere sebéedangpebub-optitie and
was extracted wth dlchlor neth &@ %@ nL_and the
d@ﬁ@ilm@@teé&éa‘evﬁll&lﬁ?ﬁagéélowé RO BERS s UESSE VIRP YL
fc'oh% i of dﬂﬁ:}{dl Bfornki]® ) Fo 70 Qodd 3 THEB [fured fvere then fixed
car boxyl1c aci was obtained. 1H NVR (400MHz)
(a@d)@lagl)ed @ith azpuiogilanepg primagy gntg_b,qu andza Eegovda§9—(tq,g‘gedjq_q):0ndary
Rddolotinretrlo ¢hange
ppftbocy: oo fRiatipuosBugcpine iy v dffddnd tiggolobyiopdy chane
(veas nddpure 6n 5 BoleximnipiclaB3repd4.79] Thi s exanpl e '
illustrates the preparation of (+/-)-3-[4-(4"-trifluoro
p iethyl bi phenyl - BLE
i b e
gt i‘azol-2- propanoate Ch53.1).
A 500 nL flask was equi pped with a ﬁ%&hﬁ& IW&ﬁﬁTENT
nitrogen inlet, nitrogen outlet an BO
fenmpera -wa Br bath. Conpound 52.1 YB
HHYEX Tt 0 the flask along with a
fit urging with nitrogen fo 30 mn,
Iﬂﬁﬁ%fgﬁgéFﬁthlozole 2-yl - nagne5|un¥gron1de in THF
(1oMM EBmbotitd (vas added by cannul a.1.84ter the addition
was conplete, the reaction mxture was stirred for 1.5
h,00g0 Gompaundi h aqueous NHAA (1M 2330 ml) dil uted
with ethyl @? tate (100 nlL). The anggus | ayer was
alc i Fqrarpup ]SH ~2 with cone. extracted with
e 150 nL x 2). The ext t was washed
m#ﬂ%wbr%ﬁ% anggconcentrated. The re%?gue was di ssol ved
in 100 nL of 10:1 DVF-water and heated to 100 C for 8
h. The008d ctAsshowa s Tabld 2 dddition ofthe dirhpavad taeprpngloe e
nd_ extracte h t
TheStedaar s el i e L AR, fib kpBcToriiile. A
concentrated on a rotary evaporator. The residue was
di ssolved in MeCH (200 nL) a 5 drops of Cone. H2SO4
wer e added and the solution was refluxed for 24 h. The
sol ution was concentrated to a residue on a rotary
evaporator and purified using flash colum
chromat ography with 50% et hyl acet at e/ hexanes as the
eluant. The fractions were conbi ned and concentrated
to afford 1.90 g (7.25 mmol) of 53.1 as a viscous oil
Schene 53.2 53.1 53 [0481]
(+/-)-3-[4-(4" -Trifluoronethyl -bi phenyl - 3-yl net hoxy) -p
henyl] 3 (thlazol 2-y|)-propionic acid (53). Benzyl



J=7Hz); 5.18 (2H 5 s); 2.73 (2H5 d, J=7Hz). 6.57
Exanpl e 57 [0498] The foll owi ng conpounds were
wonrepased7accordi ng to the nmet hods descri bed i RCT/US2005/005895
Exanpl es 55 and 56. Tabl e 18 Conpound R Conmpound R
[ 0499] Conpound 57.1. MS ESI (neg.) me: 431 (MH. 1H
NVR (500MHz) (DvsGd 6) d 7.81 (2H, m; 7.28-7.32 (4H,
‘Q/%fﬂmeﬁda SHzY6alddl 184 ptadyimesifamiff n{addbotsgt;in this
@mla?s@% n%yc(zH s) 3p23ﬁm2H n}fb 2 44(3H, S):
ZSSBBﬂ)(dB@e@‘)nda{n@‘S‘BO] Conpound 57. 2 M5 ESI (neg.) mle:
464 (MH. 1H NWR (500MHz) (DMSO-d 6) d 7.93 (2H, d,
J= 8%&) 7.83-7.86 (3H, m; 7.72 (IH d, J=SHz); 7.56
(2H, m; 7.27 (2H, d, J=9Hz); 7.01 (2H, d, J=9Hz);

i e s e i

Qdrtial NBHrOMeR ( 500MHz) (CDA 3) d 1.63-1.16 (4H,

039 [oghh blogflley clrsf R o d B biied T Bogt)

([d2&dribed (PohfBi2], cledniousR081). Briellp @gjryc(mpe@y)wmtefetu% @vere

‘(j>9 d. ang| dgg/e% e%l_}} 108_,001?51;%/)%;988?9%% cdlﬁlgﬁs%rﬁré f)c?leélgo%eﬁlﬁr and

d];ans]f_c-r%?lztb ;an @nBfhalid Hissot)atiod n@8iufXtdntading 151.p515 (lftel 3 inutes,

[ﬂ@g%%e @%*%%ﬁﬁ’%éy%l?s%mal%féﬁ%é; 2 Elﬁelgihlfh% ass g%ﬁéu( ﬁpfgﬁte Sipgle-

?Wsﬁsgmln &o@hﬁ@m@dla Ehere 6ded. oﬁiﬁ)onB]H,orrﬂﬁune An@ laminiA Goated
\'Pég«};@k plates g@ﬁqg(Zé :’gloklgﬂultmes wglgeggeatea Mlth.rﬁno%s qggdepﬁ'ﬁlonﬁ)of the
%ofln% lgn'%ﬂ;f fél)mulagI f1>137i Kdtrs. Mhe L0 ¥elcanmaiked akd/ stﬁned\»(ﬁth an
ESI eg. 1H NVR (500MHz) (DVBQd 6)
Fmggul(qhﬂ p@mayy;zgytqbgdy ( Ug;_l% amfa ﬂr)lorespe@gaggpﬁsecandaj& d

/ e U u 1)
N A oS 20 s A oy 6 100
entgomine vwlﬂl‘llth;s@erlh)ne@ ArmSm«eaglélegprp@ﬁd af total neurite length per cell.
(+/-)-3-(-4-(Benzyl oxy) phenyl ) - 3-
(l'if-pyrazol-1-yl)propanoic acid (58.3). Schene 58.1 +

58. 1 [BHA: Total KedrBe nengiiowEy AV HE §bntrdl) in Cpjtu@d Qlogtical Neurons
(58.1). After a mxture of pyrazole (7.73 nmol) and

pot assi um hydr oxi de (7.73
stl rred at™#85R t enper at umyreu%tﬁl‘ﬁ?%h /?)}b%? 2&? ?1) of
- (benzyl oxy) - 4- (chl or onet hyl ) benzene (6 44 mol ) in

DI\/F (71UHM)Coﬂ@5u1aﬂded dropwi se. The r&®6tion m xture
was sty ,Q%amten'perature overngpght and the
pr oduct éal ngd roma standard aqueﬁkﬁ wor kK up.
Col unmt aphy (1:2 ethyl acetate / hexane) of
t he reH)mNeCompquadd conpound 58.1 as d8White solid.
LC-M5 ESI (pos.) nfe: 265 (M+H); 1HNWVR (500MHz) (DvVsCd
6 ) xch MPIZR 9 C | buréB genératte $ropbrtied of ConfpRut2(HIMCultdred ®orsal Root
(1 H, m; 7.21 ZI—F J=9Hz)); 5.27 (2H, s); 5.11 (2H,
n@an henme 58. 2 58.1 58. 2 [ 0507]
( 4- ([m Y DAY REEMHal Risk padreBll Mﬁlﬁnés\]v?er@yl’éﬁeir&i & prev1ous1y

TO a solution of conpound 58.1 (3 I1
Tcwscrm [ Woad etal.78Stoamloiics o aewsie awsw%y imimimophilin ligands:
5 b 04V\VaBstract
cibi el NGHER Bl Sl STTRY or Bl peaa
bt ] dziefls. pBtnatebddy 3-STtae pensacere erbanized u ke spipl acrlwamewere
to warmto roomtenperature overni ght, quenched by
addition of water. After ex&é@ctlon with ethyl
acetate, the organic |ayer shed with brine,
dri ed over Na2SO4 and concentrated under reduced
pressure. Colum chromatography (1:3 ethyl
acet at e/ hexane) of the residue yielded conpound 58. 2
as a white solid. LCGM ESI (pos.) me: 305 (MtH)
Schenme 58.3" 50S 4- e
ky) phenyl) - 3- (1 Jy- pyrazol -1 -yl) propanoi c acid (58.3).
A solution OKMIO4 (1.68 mmol ) in water (19 nil) was
added dropmnse to a n1xture of conpound 58 2 (1. 08

o o, o .



[ 0529] Conpound 61.5. M5 ESI (pos.) me: 500 (M+H). 1H
NVR (500MHz) (DvsQd 6) d 7.50 (2H, d, J=8Hz); 7.44
wO2bi5/0d85253=8Hz); 7.1 1-7.18 (4H, m; 6.97 (3H, PaY/USBN034005895
(IH s); 5.10 (2H, s); 4.43 (IH m; 3.93 (2H t,
J=7Hz); 3.06 (IH, m; 2.70 (IH m; 2.20 (3H, s); 1.61
(2H, m;1.36 (2H, m; 0.86 (3H, t, J=7Hz).[0530] This
exaspdand iddusduabd@sl tdoe gpigip ADREG) ware dissected out. Dissected DRG
3-(4-( (4 trifluorp
B@ﬁ%k}? ﬁ?‘% t_r%ns .elv(rgé) g}/ az%qpnzygn%}}c; désrsg?}%{cho& rrcledlum aontammg

g%in 4&%&%‘?‘1’1@2&?— thelddd was nrllecgamca%ly triturated with a ﬁre-pohshed

et hoxy-, tetrahydro yrap-

38113)968%5132“ pivgie: Sﬂzgl%%ll( S A ARY] lngow%%%%{] “’4""%9é %%%-; BiBay-L-
(Bt anBARLR BhieE b %ll Sialds h)&fteﬁ@ﬁﬁﬁ&ﬁrs Gﬁluﬁes w&e ffﬁmac) with
i n anhydrous THF %ﬁﬁ was cooled to - % q
tveEeusEansnptions R @‘H%ﬁnéﬁif s aééor(@dwﬁ%?o |The quliugesyere
Q enafﬂ!&i dne H%ngd'l%)th o ARMuB RO Rhary Ontfioly (PO X Bfand a fhibfescent-

e solution of ard reagent” was added tqQ conpound
aeggtd sqvondry antibady. ﬁ@n@wtmwh st defermgined py Hyng thy Enhgpeed

g N T

woigbmentit] lyngth e cklhyer s were separated and the organic
| ayer di scarded. The aqueous | ayer was acidified and
extracted twice with diethyl ether. The conbi ned

Or garibfe 4: abe Netvdt @m\é@ﬁ (e dhboké Qomsadl Y iraCElehrdl Dieal Ribot @shglia
over Na2SH4, filter and concentrated under reduced

Pr eSSUr guefgyr esi due was T%ﬁﬂNbﬁHf@ﬁéx?g&l@{% chww@mml)
further purification. M5 ESI (pos.) 478. 3 ( MrNH
4) +. Schene 62 62.1 62.2 [0532] Ethyl

6, 6- i ‘f4 (tetrahydro-2H pyr an- 2%. yl oxy) phenyl)
hex- KEIQﬁééﬁQOWSQ 1). Ethanol ysis and d&carboxyl ati on
was raM Cealpautl accordi ng to the nethozlief Exanple 16.
Est ero A% Gopsun@bt ai ned as a light yeligw oil (8

g). Scheme 62.3 62.2 62.3 [0533] Ethyl

3-(4- hydroxyphenyl ) -3- (i soxazol -5-yl ) propanoat e
(62.3). Compound 62.2 (1 g, 2.5 muol) and

hydr oxpos®pi vehdnystiges ire asddderdidfof Bhypicabprdpérties, jucives solecular

di ssolved in a m xture of ethan 0 m.) d water . (1
g BhtaprCBPICRkIORETHS> O3S § E‘l"r“gé’éﬂﬁ@ﬁnhicﬁ?“g‘rn%“%@d
ubsbr@inatohof aitf spoEifie emBoiment thafdieste Midrdded ioiedluded.

ether (2 x 100 . The conblntg gaganlc l,ayers were
il Relliopions cied inthis srecibicating, ang the a1 §®?P°rated herein by

f ek &8 dwiAP the GRARGEM KR 1bEGh 18&fSed AU YERRNRY 8 paidicElar The
resi due was purified by flash chronato%ra phy (silica

gehbodBgente itiveH b apmecitedthaaerificatiaes @ ba mayie wethors deprgting

6 : i B i cke@il:
(BB REp R AR A, iR s dn et 0 HMBghip e sope
Jof8haptendedidlaimé. 77 (d, J=8.5, 2H); 5.98 (d, J LOHz,

IH; 5.30 (s, IH; 4.64 (t, J=8.0 Hz, IH); 4.06 (m

2H); 3.15 (dd, J=16, 7.5 Hz, IH); 2.95 (dd, J=I 6, 8.0

Hz, IH); 1.17 (t, J= 7.2 Hz, 3H). Scherme 62.4 62.3

62.4 [0534] Ethyl 3-(4-(3-(4-(trifluoronethyl)phe

yl ) benzyl oxy) phenyl ) - 3- (i soxazol - 5-yl) propanoat e

(62.4). Compound 62.3 was al kyl ated according to the
procedure of Exanple 2. LC-M5 ESI (pos.) me: 496.1

(MtH) . 1H MR (500MHz) (CDCI3) d 8.14 (s, IH); 7.70 (s,
4H); 7.66 (s, IH); 7.56 (d, % 7.5 Hz, IH); 7.50-7.45

(m 2H); 7.22 (d, J=8.5 Hz, ﬁ) 6.96 (d, J=8.5, 2H)

5.99 (s, IH); 5.12 (s, 2H); 4.67 (t, J=7.7 Hz, IH);

4.08 (m 2H); 3.16 (dd, J=16, 7.5 Hz5 IH); 2.95 (dd,

J=I 6, 8.0 Hz, IH); 1.17 (t, J= 7.2 Hz, 3H).Schene

62.5 62.4 62 [0535]
(+/-)-3-(4-(3-(4-(Trifluoronethyl)phenyl)benzyl oxy) phe
nyl)-3- (i soxazol - 5-yl)propanoic acid (62). Conpound

62.4 was dissolved in glacial acetic acid (1 nL) and
mater (O 3 nL) and heated to 95 OC for 16 h IN HCl

.

I |



The pancreas is excised and then incubated at 37C for
13 mnutes to conplete enzynmatic di gestion. The
woabhdsagssase di gestion is quenched i n H HBSS cegraisposgossos
1% BSA and washed once in the sane buffer. Islets can
be purified using density gradient centrifugation
usi ng Hi st opaque (Signa) and are hand-pi cked under a
st ereom croscope. [0551] Islets are cultured overni ght
i N RoswaNbrErioNyREDATNG To 3 EPosErEpRYRIRooreciasM
contai ning 10% fetal bovine serumand 50 uM
bet a- nmer capt oet hanol . F@dr@wiengpisbver ni ght cul ture,
islets are incubated in Dul becco's Mdifcation of
Eagl e' s nedi um (DVMEM containing 2.8 nmM gl ucose for

A. The iQRQioR@kde beldwQadd the M@ Foorgfs:@ei¥irdd @ 1R Bes@ibtioh NS ul i n
onpeECretion, sslets argd ncubat ed ewoDVEM contai ning

F2=5—vrgFocose—amd—t+test et T—
‘lﬁlﬁf’rf ?ﬁmef Han additional sheet .
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& DENTRRGATIANPEP GRS
Nameofcie&mﬁltyﬁ}stfmﬁon lﬂt rag%_%é%{f ervice re d?)”e k— r} ed |[ 25‘:5ﬁ:ll SAI l

publ i cat1 on app?légPlons C
speC|f|cat|on are herein incorporated by reference as

f—eacth—indh cat- o orpat ent appticatiom
Address \)l{é?pésugrﬁ g)&titl*tlolbglf zrdl)rlzg pgﬁme rq]n iCD\L;nt ual | y i ndicated to be
1815N" ?% %ﬁﬁggﬁy reference. Although the foregoing
Peoria,; RIS, P been described in sone detail by way of

|IIustrat|on and exanpl e for purposes of clarity of
understanding, it will be readily apparent to those of

ordinary skill"" [

tlie ai Ti

igfitdfthe

Dateofddppsitd’ cmi gslofthis invention

nodi fi cattarems 20my be made th

tAvertsiogdémpai n changes and
eret o w t hout NBRIp30721 Nng

:Wbllllmbbw%m’ﬁ' i -
C. ADDETISINAE. INICROLP IR AR WERCIRS ORI PREDYIC) MG anadditionalsheet [ ]

BACKCGROUND OF THE TNVENTTON [O0O0UI]T Tn one aspect, this
invention relates to neuroprotective and

neur or egener ative conpositions and derivatives and
anal ogs thereof. Mre specifically, the invention
relates to actinomycete strains for production of the
neur oprotective and neuroregenerative conpositions,
phar maceut i cal conpositions cont ai ning the

Neur opr ot ect nerat|ve POSI U1

R 0 s e A e

neuroregenerative conposi tions and net hods of use
thereof. [0002] I nmunophilins are proteins found in
the i nmune systens and nervous systens of various cel
types, e.g., bacteria, yeast, and a nunber of
different types of mammalian cells. O asses of

i mmunophi l'i ns incl ude cyclophilins and FK506- bi ndi ng

proteris (e. FRBPS) . CyClOSpOlrin ATS & Macroirade

E. SERARATRERRTISIIG GJRREEATHONS (s i€ pinteghel ophi | i ns. Ot her

The indidd BB 1B1ed @Rw WITBd RBPiRddltd the Thtér@hasel SureSiUkCR (18 HPEBErk! D@ @ bnlicptions e.g, "Accession
Number of®¥E, and rapanycin, are understood to bind to FKBPs.
[ 0003] One way to describe intracellular functions of
i mmunophilins is by identification of their e 2ynmatic
activity. Functions of FKBPs, for exanple, can be
described in terns of their rotamase (i.e.,

nnf Ldv pro ol yl Gi-S~——1trans—-soner ncn) actid t\/ Jn 1
P

Al
——-FKEOﬁmawdmg affany ciyn -8
B/Thld she&@ﬁ@&elvemﬂlklﬂﬁtﬁﬁ(ﬁbdﬂl appﬁcﬂhdh he
Sal I it

A”m““ﬁeﬁﬁaaﬁy0|’ i sYan antagon[SI
rapanmycin. (WO 94/18207). [1g

roSTUPPTe S Intenaitlwﬂﬂweﬁphp qojyn ="

@ﬂs sR@RE recdivga by the International Bureau on:
ro, et al, Tetrahedron
ct

mao'_@;gg@ﬁﬂl_n_La
aftheBRfiEK506 and
05] O her

non- i NMMUNOSUPpPr essi ve i nmunaey

hilins are descri bed by

Sterner et al. (U S, Patent

usi ng neurotrophic pipecolic
having an affinity for FKBP-t
|nh|b|tors of the enzyme act|

6, 500, 843) who di scuss
acid derivative conpounds
¥pe i mmunophilins as
V|ty aSSOCIated mnth

I T L L Y




aerial nmycelium producing substrate nyceliumwhich is
tan and produci ng no sol uble pignent. [0024]
woenosmssmri on conditions to cul ture StreptomyceeT/us2005/005895
speci es LL-C31037 and BD240 for production of
macr ol i de conpounds i ncl udi ng the novel conpound (1)
and/ or conpound (lI1) can be perforned in flasks.
Al ternatively, production of higher volunmes can be
per f or MBEpidA FIBNTRBLRTBvGHTE ADEPORTIED MEQESHI G ANSM
[0025] Media useful for the cultivation of
Streptonyces sp. LL-C3 #a3RumnshisBD240 and t he
production of the nacrolide conmpounds include
assim | abl e carbon sources such as, for exanpl e,

A. The 11%@5110&%& belowdGdid3e mch)larX&glﬁ Qfenedﬂ;m 1R IREPtion S tarch
gal act ose, Jructose,lﬁprn starch, 2-smal t extract and

onpa
np 1 .|

T ] LA‘II Ao o HI T gt T =AYA%1] \J\l UT

e oRbRatFoRs—thetreof
B. IDENFIRIESHENOERIOSHS, for exanpl e, aFwtbandoensiseifiifiefe nadditionalsheet |X

i uffate, rate,_ sodiumnitrate,
Nam“f(%ymggmgfgt%sAgr'ﬁf”Btae %g;{g}ag%r'gﬁs‘gt“é@ Colssf st eep | quor,

casanxno aC|d yeast extract peptone, tryptone and

IUI IICllI UI II TIIU[ yariro a||| UlT1S d.llu bdll UlTS

Address %flf&‘hs“ér% mStf“tS‘P“ @’%‘5’%‘1"%’7 “BBY %Y um sodium sul fate,

1815 Nesf) Upiygisity dueiesi um chl ori de. Trace el ements such as,

Peoria {Ii30is: Q1351 zinc, cobalt, iron, boron, nolybdenum
and copper are supplied as inpurities of other
constituents of the nedia. Aeration in tanks and
bottles is supplied by forcing sterile air through or

Dateofdpitt0 t he surface of the fernentdshghumedi um A
nechanlﬁﬂhmynpgmmer provrdes further agltmmmmmmnm

“——“—t“a:H‘k_Er. —Ar—at | Ottt QUCIIL ouun oS pur y I up_yl e UI _yuu:
C. ADDEBIONIE DIBHRTONS (redtied-[0026] Felfrtatioiotondineiaghipnalshee [ ]

—for cultivarion under controftfed conditions of an
actinonmycete strain such as described herein, to
produce a neuroprotective and neuroregenerative
conpound of formula (1) in gromh nedia. [0027] In one
enbodi ment, a fernmentati on production nediumis
prepared by conbining dextrose in a wei ght percentage
of about 1% to about 2% about 1% to about 3% of a soy

Urce, apbout 0.2b% to about 1% of éeaSI about 0. 190

D. DES{ﬁNAaT E@gITéiI‘Bw%wm%H I%Sﬁ'{log{%AM rtf thefé@%wnsar ' foz all destgnatedStates)

preferably 6% to 8% nmal todextrin, and, optionally,
proline, fromO to 0.5% Cptionally, other conmponent s
may be included. Suitably, the nedia is adjusted to a
pH in the range of about 6.5 to 7.5, and preferably
about 6.8 to 7. Typically, the culture is allowed to
fernent mnth surtable agltatlon and aeratlon

E. SEP@%AWW@&NWFW%W%(Pdveblia'r’tv‘”t”lﬂre’w‘ézrﬂ)t subst i t ut i ng

The indica ol iste{afot QPIbE @b:itidd A thr0RenG:0dd i Bre NateO fiplt B Pre SLOIMRDEVRI lnBeations eg, "Accession
Number offispdf*dr pur chased commercially. See, generally, e.g.,

Sigma Aldrich (St. Louis, MJ); G J. Tortora e tal,

M crobi ol ogy: An Introduction Media Update (Benjamn

Cunmi ngs Publishing Co; Cct. 1, 2001); Mintaining

Cul tures for Biotechnol ogy and Industry, eds. J.C

Hunter- Cevera.-and A. - Bet (Academ ¢ Press. _Jan 25
[———3+99 6orredeiDRBlice i dnBr ~eBOtt—5b ro—+0—days ntanthnppefersably ——

ljfhls ! QQW&S reZenGcﬂMtﬁ tthxteriﬁaﬁ(rnHEﬂﬂtrcﬁttoh oy, q:lhﬁns gh%elt‘!vé re&fv@dﬁ& tlinh@cematlonal Bureauon:
] 1 pel | eted by cen1 ugation. In one

/1‘ MEVce lracted with a suitable

Auth"“z@@ﬁv nt ¢. 9. J et hyl acet at ¢ AThaizésffieeact i s
concentrated in vacuo and rE#uspended in a mninmm
vol ume of a suitable solventr e.g., nmethanol. The

Solutron 1S loaded onto a freverse phase sirrca col unm
and eluted with 20% 100% net hanol in water. The
fractions el uting from 60% rfét hanol to 100% net hano
are concentrated in vacuo. The prolylnerrdanycrn
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or intraperitoneally. Solutions or suspensions of

t hese active conpounds as a free base or
woheorsmassl ogi cal |y acceptabl e salt can be prepaceaszms/ 005895

water suitably m xed with a surfactant such as

hydr oxy- propyl cel | ul ose. Di spersions can al so be

prepared in glycerol, liquid polyethylene glycols and

Hpdmies thereof in oils. Under ordinary conditions of

storage and use, these preparation contain a

preservative to prevent the growh of m croorgani sns.

[[0044], %o&%ﬂﬁ%ﬁﬂﬁ (P& a JHfReSiballRcEpthIE salt thereof:

injecté% use include sterile aqueous sol utions or

di spersions and sterile powders for the extenporaneous

preparation of sterile injectable solutions or

di spersions. In all cases, Hbhe-form nust be sterile

and nmust be fluid to the extent that easy

syringability exists. It sh t aldre under the

condi ti ons of manufacture and nd nust be

m croorgani sms such as bact
can be a solvent or di sp@xst nt ai ni ng, for
exanpl e, water, ethanol H9%nl yol (e.g.,|glycerol,

propyl ene glycol and |iqui d9p#RyePHylen@Hgl ycol ),

sui tabl e m xtures thereofy getatde oils. [0045]

For the purposes of this disclosure, transdernal

adm ni strations are understood to include al

admi ni strations across the sufff-ace of the body and the

i nner linings of bodily passages including epithelial

and nucosal tissues. Such adminis i ons may b% 30721
Gar ri i astiromgieifgiend Lok dledhayg ceegspom number or
PR ARG RN GRhih BP0 BRHADNRRS AA dcéssidnefufidEr 308M0.1 ot i ons,
creanms, Tfoans, patches, suspensions, solutions, and
suppositories (rectal and vaginal). [0046] Transderna
aglm nigsd rigdlatonofmay shginaaeidihg soedlatanr dugld tdegvatves, ofnutants,

a transdermal pat.ch_containin e .actjve conpoun

e RN, PRLROR S FEPE TR APt PO 6 GPOR qldfmuls
tgxic to the skin, and allows delivery of the agent

for systenicabﬁgiption into the blood streamvia the

skin. The carrier y take any nunber of forns such as
creanms and oi nt S, tes, gels, and occl usive

devi ces. The creand| and i nts may be viscous

liquid or sem [ of either the
oil-in-water o ' Ul type. Pastes conprised of
absorptive pgydels isper\gd in petrol eum or

hydr ophi | i ¢ et obeum contd ni ng the active ingredient
may al so be h&ly of occlusive devices
may be used tQ rlel elasel t active ingredient into the
bl ood stream stich™asTa SenPtperneabl e menbrane
covering a reservoir containing the active ingredient
with or without a carrier, or a matri x containing the
active ingredient. O her occlusive devices are known

ip the literat . B : j

ok daeed BiPiotifng » BREFlagHBRSHAREeh Gl B cBho RIS deutum
but todiginativigl frono an isblateaiitA ctihempdth trainncafrding soegdaind? el 3 wnder
the suppository' s nelt.i pei.nt . and gl ycerin. Water
soIﬁBWﬁg§ﬁﬁ%%@%F8P?pﬁg %gPlgﬁgﬁmggﬂ%%Iyethylene

gl ycol s of various nol ecul ar weights, may al so be
used. [0048] The invention further provides products,
i ncl udi ng packagi ng, containing the conpounds

formul ated for delivery. In another aspect, the

i nvention provides kits including, e.g.,needles,
syringes, and other packaging, for delivery of the
conpound of the invention. 2§ptionally, such a kit may
i nclude directions for adm nistration of the drug,
diluent, and or a carrier for mxing of a solid form
of a conpound of the invention. [0049] The reagents

N 1 T S - - " Y M L.

ngi. The carrier




propanesul fonic acid, 20.9 g/L; pHat 7.0. [0071] Seed
culture (0.5nm) was inoculated into 25m of

woeorsmssmti on producti on nediumin 250 m  Er | e ROERSL005/005895
flasks. These production flasks were incubated for 5
days at 26C, 250 rpmusing a gyro-rotary shaker
(2-inch orbit). B. Fernentor Fernentation [0072] A
seed nmedi um of the follow ng fornulati on was prepared
by conbi ni ng: dextrose (added after autoclaving), 1%
sol ubl e starch, 2% yeast extract (Difco), 0.3% wheat
hydr ol ysate (WEEBOM DW International), 0.5% soy

hydr ol ysat e. SESOMAF (DW | nt er nat i onal 1. 5% t

/A 00 ToT G HpInE oS HP SBB - CR R TR fae fom an
| NOGaHNBE9Ektd Sifath 22633 fto SREEE 1B} tibet BuidbIR cbhdifiéns to produce a
Erl ennmeyer flask. This seed flask was incubated for 48

houF¥npgung bgyingkornyy pm usi ng a gyro-rotary shaker
(2-inch orbit). [0074] A fernentation production

diym of. th ol l.owi_ng formul ati.on wa repared b .
b o el SN sebprireds S ER R gybtostantiaty
mal badeHor. 80, 6% soyflour, 1% yeast extract (Difco),
0.6% Gamaco (CaC33), 0.1% L-proline, 0.4% WMacol
P2000, 0.1% pHat 6.8 to 7.0. [0075] The 250rLof seed
cul tThee nvindi Pdécclhai e further Scohiptiging ©dlatieg mead atdngpound by
prog@cti on nﬁdi umin a 10 liter fernentor. The
f er FEATACEBR ™ has i ncubated for 7 days at 26C
agitation at 480 - 650 rpm aeration at 1.0 volvol n

' . Lfl.cati . d (1) from
e e R R T S A U R P SV
prepared in Exanple 3 were pelleted by centrifugation.

5§ Ll Bhy E{Fr%%agiﬁ? ke r&oﬂ%?ﬁetﬁ%o%@@%e&@uﬁ BEown in Figure 1.
supernataht, an his was stirred at roomtenperature
overni ght. The resin was washed wi th methanol and t he

f1d.t & @b:8pssiiodnh@6inBHsind @ céhifoue labcoRBhd Rtany 88e 0clgkiRyl, 8 or 9 and
acet ate nmet hanol was added. This was repeated]ly shaken
and oBeeRReTe phEmacaHerllyREcapiAble GHicEh EXERIPIE Of 8Hlenthe

cell supernatant and the broth nethanol filtrate were
conmbi ned and_ concentrated .in vacuo. [0077]. The crude 1
ekl P Cietinds of HeyiSet BHPYs PYPRISE3 3ABBISHING o[R) “?a"gﬁ%amma a
f 1 aGbinpARoRdf BMinY 3¢ bt dngddh@adzbidarsab gy ef claithe) 8 or 9.

The conpound was eluted with 5% net hanol in

di chl oronet hane. This material was then concentrated

i 2. vAGh&@hod g ardaanendifar séurdlogic4l 3dsda@er qontpaiding aadichinistering an

comSBEHOC ARSI SRR 4624 T A GO SCcORs (0 4 one of
di chighonebhans mdkisl. mat eri al was then concentrat ed
in vacuo and | oaded onto a Sephadex LH 20 (60x400nm
nmet hanol ). The colum was initially washed with 300m
med. MERomethnd o3 Qutinof @ 20tlesis the heurclopicalcdisdtdanit epilepsy, stroke,

noni t oy ed, LCVB. . Early fractians ich cont.ai ned e
conbBMa! BT GPDET Relfe AT LEREE AROTSON G SER: Alfhemers
Thi fissae] HRufifstomt eliscate, Wasltipler SRONYr apy@@phiy lateral sclerosis,
preparat|ve HPLC gYI\_/C QDS- A 50x250mm | Om co| umm, A

wat demeniiangith Lawy bodjes, fihet syndsegs iepropitig Repy siypal cord trauma,
M Nk GeumaBrdifidfy. The conpound of formula (1) was
identified through” LCM5 anal ysis of fractions. These
fractions of interest were pooled, concentrated in

vacuo to afford pure compound of formula (lI) (tR=

130m n, 138ng). Exanple 5 - Purification of Conpound

(I'1) from BD240 [0078] The cells froma 10L cul ture of
BD240 were pelleted by centrifugation. 5% Di ai on- HP20
resin in water was added to the supernatant, and this

was stirred at roomtenperature overnight. The HP20

resin was washed with nethaeol and the filtrate

collected. To the cell pellet, 80:20 ethyl acetate

met hanol was added. This was repeatedly shaken and
centrifuged, and the supernatant collected. The cell

. g o o .



coll ected and dissected in ice-cold PBS. Dissected

cortices were pool ed together and transferred to an
wengysmasise di ssoci ati on medi um cont ai ni ng papaPaT/UAR0E1005895

30 mnutes, the tissue was nechanically triturated

with a fire-polished gl ass Pasteur pipette. Singlecell

suspensions in conplete nedia were seeded on

29;! Yhd nQdt S Aginfng Jigdinithe aoablgicRodivatidr 18] @hisS dementias,

fter 24 hours, cultures were treated with various .

condsarsniia tTitin EwaT badies, awlfh 60WH VG IMR3FGHt, lziedperp disease, or

hou " yltures were then fixed and stained with

an ‘Z{f t‘.@gﬁ‘ﬁ%‘n primary antibody (TUJ-1) and a

fluorescent-tagged secondary anti body. Neurite

qQut o QWpBuBEcstalngiehmeshedY cldmisgs b Efocnfaasaanediamicht e

Qutgrowmth (ENO algorithmwith the Cellom cs ArrayScan

and expressed as total neurite length per cell. Table

36, Fotcahpodadl hécorline iy dntoofbhitas T8 90y useninGhé treatwdnt of a

Corti c(%leml\ﬁgr or&s Treatment Total Neurite Length (%

Ab oVETERTE 61§"YonM Conpound 30% 100 nM Conpound 51%

1mM Conpound 120% 10 nM Conpound 178% EXAMPLE 9 -

uroregenerative Properties of nRQu Ol
i K6 BEF Bor Rl ResbiPRER 5T 2P boaRRY 2l tiraputecty of e
I 0Ofnedjadiint for chel tiadtneest v weuprlegeal ddomdst. pr evi ousl y
described [A. Wod et al, "Stinulation of neurite
outgrowt h by immunophilin |igands: quantitative
ardalUssiascdygingead Ictuincls/ Ahergip tg@ anurolggispledigorflgry is epilepsy, stroke,
Neur gsci.ence (2 r ) ] ' "V di imer’
oo pgA gt St RIS, M s Wldast] PRI disease, Alhcimer's
col disese, Wenstingme disamd, mndiiple caBrosiorasabtrerfve lefaral|sclgrosis,

(O S 58 ey DR S0aBR51, B 8 e

medbriueit 8iai infirpapai n. After 60 minutes, the tissue
was nechanically triturated with a fire-polished gl ass
Past eur pipette. Single-cell suspensions in conplete _
mesd i (Bsevie e disg edl ethim il 7pohsreinathe ntlrplogicalndisdrdgr ipisepile dementias,

coated 96-wel . plates, After 2 I I
Er odrbeit Vi Jalt Sl% oMU Rbedtd Sth e AL ERohE dRerse, o
f or sbdnitive db€line72 hours. The cultures were then fixed
and stained with an anti-tubulin primary anti body
(TUJ-1) and a fluorescenttagged secondary anti body.
Neurite outgrowm h was determ ned by using the Enhanced
Neurite Qutgrowth (ENO algorithmwth the Cellomcs
ArrayScan and expressed as total neurite |ength per
cell. Table 4: Total Neurite Length (% Above Control )
in Cultured Dorsal Root Ganglia Treatnment Tota

Neurite Length (% Above Control) 10 nM Conpound 2%
100nM Conpound 7% 1nM Conpound 21% 10OvM Conpound 44%
[ 0089] When ranges are used herein for physica
properties, such as nol ecul ar weight, or chem ca
properties, such as chem cal fornulae, al

conbi nati ons and subconbi nati ons of ranges and

speci fic enbodi ments therein are intended to be
included. Al publications cited in this

speci fication, and the deposits, are incorporated
herein by reference. Wiile the invention has been
described with reference to particul ar enbodi nents, it
wi Il be appreciated that nodifications can be nmade

wi t hout departing fromthe spirit of the invention.
Such nodifications are intended to fall within the
scope of the appended cl ai ns. | NDI CATI ONS RELATI NG TO
ADEPCS ED M CROORGANI SM (PCTRul e Ubis) A . The

i ndi cati ons nmade bel ow rel ate tothe

m cr oor gani snref erred toi ntdie descri pti on onpage |,
line 29-30 B. | DENTI FI CATI ONOFDEPOGSG Furt her deposits
are identified onan additional sheet

Naneof deposi taryinstitution Agricultural Research
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