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i nvention relates to conpounds of Formula |I: Formula | which are agonists
of the M1 nuscarinic receptor. (I)
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MUSCARINIC AGONISTS

The present invention relates to the field of pharmaceutical and organic chemistry

and provides compounds that are active at the muscarinic receptors.

The compounds of the present invention are muscarinic agonists. More
specifically, the compounds of the present invention are selective agonists of the
muscarinic M-I receptor. As such, they are useful for treating a variety of disorders of the
central nervous system and other body systems. These disorders include cognitive '

10 disorders, ADHD, obesity, Alzheimer's disease, psychoses including schizophrenia, and
for alleviation of intraocular pressure such as that found in glaucoma.

Certain indane-like compounds are described as useful for treating conditions
associated with malfunctioning of the muscarinic cholinergic system in PCT Publication
Nos. WO 97/25983, published 24 July 1997, and WO 99/04778, published 4 February

15 1999,
In a first aspect of the present invention, there is provided a compound of
Formula L
0
R HN/”\(Q:X
: \ 2
), L R’
3 5 (CH2)m
R
Formula ]

20 wherein

Q, X, Y, and Z are independently selected from the group consisting of CR
and N, provided that no more than two of Q, X, Y, and Z are N and at
least two of Q, X, Y, and Z are CH; or Y is CH, Z is CH, and the
moiety “Q=X" represents “S™ to form a thiophene ring;

25 R'is independently at each occurrence selected from the group consisting of’
hydrogen, halogen, Cy-C;4 alkoxy, and C;-C; alkyl;

R?is selected from the group consisting of halogen; C;-C4 alkoxy; C-Cq alkyl;
C3-Cg cycloalkyl; cyano; trifluoromethyl; pyridinyl optionally
substituted with one to two substituents independently selected from

30 the group consisting of halogen, C,-C, alkoxy, and C,-C, alkyl; thienyl
optionally substituted with one substituent selected from the group
consisting of halogen, C,-C, alkoxy, and C;-C; alkyl; pheny! optionally




17 March 2006 WO 03/ 027061 PCT/ US02/ 25969 MUSCARI NI C AGON|Blardimnosr esent
invention relates to the field of pharmaceutical and organic chemstry and
provi des conpounds that are active at the nuscarinic receptors. The

~conpounds of the present invention are nuscarinic agonists. Mre
specifically, the conpounds of the {#esent invention are selective agonists
of the nuscarinic M1 receptor. As such, they are useful for treating a
vari ety of disorders of the central nervous system and other body systens.
These di sorders i subkstitded edg o are td radisslmtichents inddpdddentigheedtéd/, Al zhei ner's
di sease, psychoseg,, ' ' I &, far ~all eviation of

I ntraocul ar pressﬁ?@q@ﬁﬁd%ngﬁyﬁ%ﬁgﬂ%ﬂi % %@g‘)@gﬁg‘fc@* ai n i ndane-1Iike
conpounds are destfupmetiyl, ardeygno;mnd pxriobd pptinpalipsubtitiiohwith associ ated with

mal f uncti oni ng of tottive siBsE RSt Midepeahiaby @&écﬁd‘ﬁo?ﬂﬁ:k?ﬂu%@ofs’%nfb@ i cation
Nos. WO 97/ 25983,ha9ulg}1|(‘sq$d 204 Jul éjcggﬁ(y_and WO 99/ 04778, published 4
February 15:1999. 185 Crryalk xé(’s‘ﬁ‘g Carlivhe present invention, there is
provi ded a c&misowlsetedfrom Fas grodpeconsistiig BEphenylaopliodlly whtestimted w@h X, Y, and Z
are independent | Yorgqh fdeQtbdineMsifte S0P seRS §5h B CRl and N,
provi ded that no rmr_e.tg?ﬂ t wo g:FQD X, Y, .an are Bnd at |east two of
Q X, Y, and Z ar®@"@gingsf hajogen, ©=Caatkqxy, €©La gk, trifluoromsthi y * Q=x"
represents "S" t ccyhor, andmitrbyinaplteyl@ptionally subbtitiRed WwithioRél@preedent | y at each
occurrence sel ect ] . [ NskSti f _hydrogen, hal ogen, Cl-C4
al koxy, and C, - 045% gﬁtﬁi‘{?ﬁgl‘@ﬁ ?’gergg)sg%g%@h%éh%%ﬁ"@ Cﬁp%gwgggnsi sting of
hal ogen; Cl-C4 alheioggs, Cofsalkony. i6i1Cs alkgh trifiyoromsttobickario, andyitng;
trifluoromethyl; leierdal Bytionaly subSithied with BRSSrhvb bftdiiikid one to two
substituents i nde;E%:ndedntt %el ted, from 30 the %oug consi sting of
hal ogen, Cl-C4 al'BER{ICUyperestedirom s groun qonsishng of BalpgdnG-f4y substi t ut ed
with one substi t wweky,sed €gCedlki onl,3-henzgdioxgyl opioimilg butguetl hal ogen, CL-C4
al koxy, and C1- CAyif ¥ kubsRiaeebie QRS 80 fle! gYouh olBith of NG en -
C4 alkoxy, and C,-C; alkyl;
R* is selected from the group consisting of hydrogen, hydroxy, and fluoro;
R is selected from the group consisting of hydrogen, halogen, C,-C, alkoxy,
and C-Cy alkyl;

R*is selected from the group consisting of hydrogen and methyl;

tis one, two, or three; and

m is one or two;

- or pharmaceutically acceptable addition salts thereof.

In a second aspect of the present invention, there is provided a pharmaceutical
composition comprising a compound as defined above and one or more
pharmaceutically acceptable carrier, excipients or diluent.

Disclosed herein are pharmaceutical compositions, comprising a compound of

_ Formula I and a pharmaceutical acceptable diluent.

| Because the compounds of Formula 1 are agonists of the M-1 muscarinic receptor,
the compounds of Formula I are useful for the treatment of a variety of disorders
associated with muscarinic receptors, including: cognitive disorders (including age-related
cognitive disorder, mild cognitive impairment, cognitive impairment associated with
schizophrenia, and chemotherapy-indnced cognitive impairment), ADHD, mood disorders
(including depression, mania, bipolar disorders), psychosis (in particular schizophrenia),
dementia (including Alzheimer's disease, AIDS-induced dementia, vascular dementia, and
dementia Jacking distinctive histology), Parkinson’s disease, and Huntington's Chorea.
Also, the present compounds are useful for treating chronic colitis, including Crohn's
disease. Additionally, the present compounds are useful for the treatment of pain




substituted with fromone to three substituents independeqy hugedet €d
fromthe group consisting of hal ogen, C -C4 al koxy, Cl-C4 al kyl,
trifluoronmethyl, and cyano; and pyrrolyl optionally substituted with one

to two swbssairegnts i ndependently selected fromthe gpeHBs@@E®ySting of

hal ogen, Cl1-C4 al koxy, and Cl-C4 alkyl; R3 is selected fromthe group

consi sting of phenyl optionally subgg_i tuted with one to three substituents
i ndependently selected fromthe group consisting of hal ogen, Cl-C4 al koxy,
Cl-C4 al kyl, trifluoromethyl, cyano, and nitro; naphthyl optionally

substi tut.e ith one.to,three .substituents independently selected fromthe
group coh agﬁ%ﬁcuﬁp&""ﬁﬁ? ERyamIC Peif); EFOsiPRI A "@fg’%&eﬁﬁy fly X‘f‘?aFef_l uor onet hyl ,
cyano, akidcludieg diffuselletvg body discaseptaphasal (ingludin ptimbrytaphasid 4nll poimeryor t wo

subst it ugtiasia sﬁl,@g%%%%?ﬁﬁisﬂeggé&%}gom t he group consisting of hal ogen,

Cl-C4 alkoxy, and ~benzodi oxol yl optionally substituted
wi th one substlha thartaspet efthe drefend inveitéong thereris proniled ikensf acbmpadigen, C, - C4
al koxy, @ | i | .ed fromthe. group,.consisting of

hydr ogen, %eg%g%ﬂgﬁén? %ﬁ%’?eﬁ%ﬁ?%sca%ne é@’f%ﬁlfl?‘%mrigpﬁém@#}e%p consi sting of
hydr ogen asseeibisd enth B m@tathik ooogptorsand C1-C4 al kyl; Ra is selected fromthe
group consi sti Rk r . .t i.s one, .two,. or three; and mis
one or two; oﬁ%ﬁar ngg%ﬁf(%gtg %&gﬁ%&% B ﬂelergésoifr?‘fngﬁdgse?lotfgcf”ﬂg? f. In a
second agpédimedpbavedorghememifa¢tmre ofit npdicambre fer uss iptrexing echnitivehar maceut i cal
conposi thggrdgllgrrpri sing a conmpound as defined above and one or nore

pharmaceutically acceptable carrier, excipients or diluent. D sclosed
herein are phirafifleapedall theqmepost invantion, thoejpreidgl Be obapeonandss Formul a |
and a phal#Re sk i nt . cause, t he ¢ ounds of Formul a |
are agonlagts ow teﬁgllt}\j/?%%rﬁruﬁtsd%g%eﬁ)rﬁlgéﬁ eﬁ%@@ﬁ?tggﬁuse%geaggﬁﬁg%ﬁﬂg“&f Fornul a |
are usefdise®or the treatnent of a variety of disorders associated with

nmuscarinic re . i i ng. jtive disorders (i.ncluding age-rel ated
cogni tive di sglreaod%g(?%?ﬁélc{c}gctg%%@%mfggl rrf))}éi t}é%hﬁl?m‘@g%?stei(o\% c?%%”ﬁﬁ‘%nt

associ at éfingil ebovedertthe mptufastinz of antdcheemitfarsa frytreatidy ecdzoph@hiat | ve

i npai rment) i (i nel udi ng. depr.essi on, mani a, . bi pol ar

di sorders), p}s%q;%g%rl{@g) F% Ogﬁe&?%%uarVeéléﬂ?’gf&eﬁ%}sé)ﬁ&ﬁ% Us§RRAAMEPURE nel udi ng
Al zhei news &figedanye for feDBanufritre df dmndindrant for ascinl teeaticemio tognitivand

denenti a; | aeki di stinctive histology), Parkinson's disease, and

Huntington' s Chorea.
In an cighth aspect of the present invention, there is provided use of a compound

as defined above for the manufacture of a medicament for use in treating cognitive

impairment associated with schizophrenia.

In another embodiment the present invention provides methods of treating
disorders associated with muscarinic receptors, comprising: administering to a patient in
need thereof an effective amount of a conipound of Formula I. That is, the present
invention provides for the use of a compound of Formula I or a pharmaceutical
composition thereof for the manufacture of a medicament for the treatment of disorders

- associated with muscarinic receptors. The present invention also provides a compound of
Formula I for use in therapy.

As used herein, the following terms have the meanings indicated:

The term “halogen” refers to a chloro, fluocro, bromo or iodo atom.

The term “Cy-C, alkyl” refers to a straight or branched alkyl chain having from
one to four carbon atoms, and includes methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-
butyl, iso-butyl, and t-butyl. The term “C3-Cg cycloalky!” refers to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. '




Al so, the present conpounds are useful for treating chroni£neol 3408

i ncluding Crohn's disease. Additionally, the present conpounds are useful
for the treatnent of pain 17 March 2006 WO 03/ 027061 PCTI US02/ 25969 -3

(i ncluding acute pain and chroni ctﬁr;ai n), xerostoma (dry nouth), Lewy body
di sease (including diffuse Lewy dy di sease), aphasia (including primry
aphasi a and i mary, si g syndrones and hypotensive syndrones. In a
third aspectp]g'F ecbgpg Pﬁ%’@ﬁ&?%ng)ht?réal@ctl@aﬂ?waaﬁavmérom a conmpound
as defiengdo aiuowdao&lmtomshaammwamygeﬁ afkn, anmmdh@eamﬁoxﬁ Qfhod$@-i N treating
di sorderg SQE ,.g]?{gﬂ X |c receptors. In a fourth aspect of
t he presen cﬁ@nvetr)] %'IS}E}P{%ES bm& VI de GO T g’ﬁ’ t":orrpound as defined
above for thdheierntherennd &f‘a@ﬂﬁ%mﬁwﬁmﬂelﬁmuméﬂﬁWBIaaandagredognl tive

di sor dersing coaining iffloin t@&ﬂﬂﬁ:?oaﬂfmsts@%d@d ﬁ&ﬁ'iﬂe erh\S%Pﬁém‘?iﬂ ofrh?&%n' s provided
use of a})xg%m%%lsu - % I ?ﬁ' above fo 5} § redi cament  f or
use in treat b heigies ot hegraarg dpelu ema 1Yl Ry B\gcﬂ)”%fﬂy he present
|nve][1t| myﬂolwh?xaeoloﬁgéspxamiyued:daxﬂrylgh:aa)lﬂgbwdm@d &Brylh_dﬁényﬁeﬁh t_abovle for the ]
manuf actyjge epRferdd schi zophrenia. In a sevent
aspect of thihepr esen%@:ﬁ&%tl onh]%é’wdl}'g a@%‘év ded use of a conpound as
defi ned abové&h%mppws phthe pessant mwension formedammeenticalymccaptableianidt r eat i ng i | d
cogni t i \additiorngahs Wiﬁlﬂﬁwlddv@néiﬁoﬁé Jhn@%%@a%xc%xd&ﬁ'ﬁi tﬁélﬁé‘&ﬂé i nvention, there
is provi ﬂfsg"f'%?"%lg C‘Jﬁm%ﬁ H haw efin ov th e, manuf acture of a
medi can® %°°FH‘|3 ¢ 84t VRG" AGPHER Is¢ “”? ﬁltc SISHESHFRd with

schi zopbkalaiealsopart aﬁtbtshmrenmmwrpmmtacéduealprae@mbldaﬂﬂmaﬁ sabm igor ovi des net hods
O T ek el SBhHRRASHISEAb A Yl s TR %w,'ég,ftéggfggogmcom“ si ng:

adm ni. StE{yl n% a patient - nee nt of a
conpoundciyde SP’PHH‘I“@F‘;E“CﬂWa‘tCﬁP@bleMfellﬁirfdam ‘ ges for the use

of a CO@QLIIM]BW)5ﬁxbmﬂe@méw§fotﬁem%r£ﬁ&§d‘&la} lp&gém&%&s'daéht%her%f for the

manuf ac e treat I sorders associated with
nuscar i }r-u c%?cilc%lgst gﬁgde%%%% é}‘ém rﬂ’??@n‘f'xdﬂﬂd‘&l‘%‘ﬂcﬁl”mﬁ“dﬂ@sa U#npound of

For mul ahypoplwsphose memmb&pham;pymﬁhasg@ﬁc,mﬂmemkctbﬁtsfd@h{:sa\ﬂdﬁg terns have the
nmeani n Jef fluoro, brono
or i odg&a%%c‘h%hﬁgl B aﬂ?ﬁa&%@b F{b ?ggorxé( ?cé 5 @]cﬁﬂssﬁ? g'f"ée%{ ?%‘l" ®%r anched al kyl
‘chain t?é’ﬂ:rl@’ bﬂ’f"“@'ﬁénd bydraxyplkendidiosrids: ayampaticacidlsj ahiphaidesd net hyl , et hyl ,
n-propyl, iso-propyl, n-butyl, see-




butyl, iso-butyl, and t-butyl. The term"C3-C8 cycl oal kyl {7 & okO

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
cyclooctyl. 17 March 2006 -3a The term "Cl-C4 al koxy" refers to a straight
or branghgf#Mky! chain having from one to four car I}(&nggmﬁgattached to
an oxygen atom and includes nethoxy, ethoxy, n- propoxy, 1 S0-propoxy,

n- but oxy, 1so-butoxy, sec-butoxy, and t-butoxy. The term "heteroaryl" is
taken to nean a stable unsaturated - ve- or six-nenbered ring containing
froml to 2 heteroatons selected fromthe group consisting of nitrogen,
oxygen and sul fur. Exanples of heteroaryl include pyridinyl, pyrimdinyl,
pyr azi nydromatippulfanicydcids an@zaidoybe usdds Gxetzghaythaceutivhitieatodpydble shid tazol yl |

pyri dazi; :  EF t i fe e | groups are
Phi eyl oiede it brdly oo, ARG 0B iR LG acdBi MY T on T or m
phar mac ésgarta, benzaate splorabpnzode. dinitreheazqatephydseiybenzedte.h a wi de vari ety of

or gani ¢ rjdilbxlyRbead) hfethTbkfbataadeid& sl Soatd) Bobudhnis | bR MuGRtt, Yo-accept abl e

| t i ch f . t | ch try. 'S | t
o 50 St vt gt o at T SR B Rk PP e i, O 1 on sl ¢
is for meaahatemitsaty famaeclmeiataplysollatchptaatdte hippirdtealsctats, msite, known in t he
art. Sughysgl dero#yﬂﬁiehi@,%é]%%xe?%d@a@%\éﬂekgﬁéﬂﬂcgﬂg&;‘?;?&aﬂngﬁéa' ts listed in

Jour nal of Ph r’r*re\ceutl g% Cl ence, , 2-19 (197 >h are known to the
ski | | ed “Xtiptespihalaig, iraphihakais ghrgpiniate. prepigaate shanvipepignatepielieidaie:sal t s i ncl ude
Eydr ocr:]hlsatraicae, shgciharbsuberae, benyiesubfdnate, prirbrhotenzeResufforiate; , lohlczsphor: c, g 4
yp o] i o) i i an i ke. Salts derive
fr ot o RRbeen SEARE ARl b, BAERRRAS e, AR bIRRG  acids. phenyl
subst i t werhibalankd rivlfenateaaiphithalens arswfopatekeanbthderenkdS-hyfonaigyral kandi oi ¢ aci ds,

ar omat i Golaed¥fonaé, xPRA¢sh FordR GardteVRidhe BIRO6 WO 03/ 027061 PCTI US02/ 25969 -4
aromati c sul foni c aci ;ﬁr@jceuti cally acceptabl e

_ ds.. maé gl s}%rﬁbe used. Sych pha

salts thus f NOPEREE' iRYRPHE geludas i eeeisomseaad ujomers.f dhe copppunds.

phenyl acéfaim]a i Hefdin tredzbrePed ag-Ingald designations as (R)r bdt(8)- ainbthz ciat e,

chl grob i ni 3 oat e,

et ot ban aa gesiftalll ¢ SRR Ao ALY RER Rl Po oA IR REC . °,

hydr oxy BRlREMesteeeochsiisiYe- | | 4- di car boxyl at e, hexyne- 1, 4- di car boxyl at e,
caprate, capaywaheny grohpuTphitaiaoutiCdllyaahe, compsiias, @emé Edagsare, gl ycol | ate,

hept anoa I, g | act at e, te maFdé te, -hydrox | eat e, mal onat e,
randel apiersddy Pl Bfiee alihlof, T Lk PingoPREaEs SpE P TRl ac 0,

t er apht halait ®hepRojsinorizdeogen; coppands whickp have yramr segpéochemissry a8 feiley| at e,

sebagat e, sugfliNgdsRion adbRifata, benzenesul fonate, p-bronobenzenesul fonate,

- 10 chloro n@ﬁne Wl for]]at e, et hr%/l sul fOlr]lat e, 2h hydr oxye%hy_l sul f onat e,

met hyl sul f8n gn R1s not hydrogen, compounds which have the tfans stereochemistry at

the 1- and 2-position shown below: are more preferred.

]
1 ]I{a N \Q-r/x)\ 2
N LU e
278 i
CH, o (CH,),

c) R"is methyl.
25 d) R®is hydrogen.
e¢) R’is hydroxy.
f) tisone.
g) mis one.
h) R®is methyl, R® is hydrogen, R* is hydroxy, t is one, and m is one.
30 i} Q,X,Y,and Z are each CR' provided that at least two of Q, X, Y, and Z are
CH.
j) R'is hydrogen.




napht hal ene- | -sul fonate, naphthal ene-2-sulfonate, 17 March 2006
napht hal ene-1, 5-sul fonate, p- toluenesul fonate, xylenesulfonate, tartrate,
and the |like. The present invention includes the stereoisoners and

t aut omekgy Rfozdobe conmpounds of fornula 1. Herein, th - | og-i ngol d
desi gnationﬁs o?ie( R - and (S)- and the cis 15 and tra%g?@égdgggﬁgtion of

relative stereochemstry are used teg refer to specific isonmers and

rel ative stereochem stry. As with any group of pharnaceutically active
conpounds, sone groups are preferred in their end use application. The

fol |l ow ng Wkaﬁrhagg& define preferred classes. a) Wien R4 is not hydrogen,
conpounds | ¢h have'trans stereochemstry at the I - 20 and 2-position are
preferred. DbR #flAroR4s i s not hydrogen, conpounds whi ch have the trans

st er eochenms ) X, ¥fand Z9e dich 6R 2 position shown below are nore preferred. O
5) :?4Ri\ s/ NWd&%Q@"«’% Y, ia’g—%#ecj: ﬁ)da%‘}éép%?zfg )ReR:aSi geﬁrgillhw fj) Sg = %g{ 8822:
R4 i ¢ hydr@x@,is CF asd ¥, andBdreeaclsClne. 30i)Q X, Y, and Z are each CR
oo oK B Sl Rt byt = e 0en 1
fluoro. m qndgeende,ntlhpﬁ!pcgd drom thg gyeupepnsisting of halogen, C,-C, alkoxy,
C;-C4 alkyl, trifluoromethyl, and cyano.
r} R?is phenyl.
10 5) R*is phenyl optionally substituted with one to three substituents independently
selected from the group consisting of halogen, C;-C; alkoxy, Cj-Cq alkyl,
trifluoromethyl, cyano, and nitro.
0 Riis phenyl substituted with one substituent selected from the group
consisting of halogen, trifluoromethyl, cyano, or nitro,
15 u) R®is phenyl substituted once with halogen.
v) R?is phenyl substituted once with fluoro.
w) R*is phenyl substituted once with fluoro in the para- position.
x) R%is phenyl, R? is phenyl substituted once with fluoro in the para- position,
and Q, X, Y, and Z are each CH.
20 y) R?is phenyl, R is phenyl substituted once with fluoro in the para- position, Q
is CF, and X, Y, and Z are each CH.
z) R? is methyl, R’ is hydrogen, R* is hydroxy, t is one, m is one, R? is phenyl,
and Q, X, Y, and Z are each CH. | |
aa) R" is methyl, R is hydrogen, R* is hydroxy, t is one, m is one, R? is phenyl, Q
25 is CF,and X, Y, and Z are each CH.
bb)R® is methyl, R is hydrogen, R* is hydroxy, t is one, m is one, and R® is phenyl
substituted once with fluoro in the para- position,
The preceding paragraphs may be combined to define additional preferred classes of
compounds. |
30
The compounds of Formula 1 in which R* is hydroxy are prepared by
procedures described in Scheme A. In Scheme A all substituents, unless otherwise
indicated, are as previously defined, and all reagents are well known and appreciated
in the art.
35




n) One of Q X, Y, and Zis CF and the others are CH 5 p)pMde2005 and X,
Y, and Z are each CH q) R2 is phenyl optionally substituted with from one
to three substituents independently selected fromthe group consisting of
- hal ogenwocamﬁﬂal koxy, C-C4 alkyl, trifluoromethyl ,-apdof¥aeo. r) R2 is
phenyl. 10 s) R3 is phenyl opti onaIIy substituted W|th one to three
substituents independently selecteg fromthe group consisting of halogen,
Cl-C4 al koxy, Cl-C4 alkyl, trifluoromethyl, cyano, and nitro. t) R3 is
phenyl substituted with one substi tuent selected fromthe group consisting
of hal ogen, trifluoronethyl, cyasch nitro. 15 u) R3 is phenyl
substituted once with hal ogen /‘\s phenyl substituted once with
fluoro. w) R3 is phenyl, substltuted once with quoro i pthe para- position.

Xx) R2is phe@n%(,l i 5 phenyl substituted onc®Nni Noro in the para-
posi tion, nd Z are each'CH. 20 vy) h@ﬁyl R3 i s phenyl
substituted oncé roin tﬁ@pi)ara- positig is CF, and X, Y, and

Z are each CH. g Ra is methyl, R5 is hydrogen, ]¢M-u$)hydroxy, t is one, m
is one, R2 is phefyl, and Q X, Y, and Z are each CH aa) Rais nmethyl, R5
is hydrogen, R4 is hydroxy, t is one, mis one, is phenyl, Q 25 is CF,
and X, Y, and Z are each CH. bb) Ra is nethyl““ﬁ5 s hydrogen, R4 is
hydroxy, t is one, mis one, and R3 is phenyl substituted once with fluoro
in the para- position. The precedi ng paragraphs may ¢e conbi ned to define
additional preferred cl@sses of conpounds. 30 The npounds of Formul a |
in which R4 is hydrox ,ﬁ[e prepared by procedur-'I descri bed in Schene A
In Scheme A all sub tuénts, unless ot herw icated, are as

previ ously 4 pqgyd appreciated in the
art. 35 17 Marc

3)
step d
0
HN QQ-X
N e
R’

Formula I in which
R* is hydroxy and m is ]

In Scheme A, step a, the compound of Formula (1) is resolved to give a
5 substantially pure compound of Formula (2). The compound of Formula (1} is readily
prepared by methods well known and appreciated in the art, such as those found in
PCT Publication Nos. WO 97/25983, published 24 July 1997; and WO 99/04778,
published 4 February 1999. As used herein the term "substantially pure" refers to
enantiomeric purity. The desired stereochemistry in final compounds of Formula |
10 may be conveniently introduced in Scheme A, step a, by resolution of compounds of
Formula (1). Further processing of resolved compounds of Formula (1), via steps b, ¢,
d, and optional step e, described infra, will result in substantially pure compounds of
Formula . Substantially pure compounds of Formula I can be prepared which are
greater than 80%, preferably greater than 90%, more preferably greater than 95%,
.15 most preferably greater than 97% enantiomerically pure. The compound of Formula
' (1) can be resolved by chiral chromatography or by fractional crystallization of




OH step a ONstepc (4 CHz R\, N~~ (CHz)~ CH3 Formul g, Mﬁﬁ yq%ch R4 is
hydroxy and inis | OHIn Schene A step a, the conmpound of Fornu (1) is
resolved to give a 5 substantially pure conpound of Fornul a (2). The

conmpoun la (1) is readily prepared by rreth nown and
appremgvtog({i Eﬂgﬁe art, such as those found in %ggl | ca |6gn Nos. WO

97/ 25983, published 24 July 1997; and WD 99/ 04778, publ i shed 4 February
1999. As used herein the term"substantially pure" refers to enantioneric
purity. The desired stereochem stry in final conpounds of Formula I 10 may

b}g: CIC:)nVQIEHs@ﬂanB’nd d&ldéﬂdiﬁ@ﬂ@blt& nnﬁcéxgmd%atatua& ﬁne@)bfﬁ&ﬁ@é]téfafeon of conpounds
0 or nu

( rocessin ol ve Formula (1),
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"anti-solvent" refers to a solvent in which the salt is significantly less soluble compared to
the other selected solvent(s). Preferably, when an anti-solvent is used it is miscible with
the other selected solvent(s). Suitable anti-solvents include ethers, such as diethyl ether,

15  methyl t-butyl ether, and the like, and lower alkyl acetates, such as methy! acetate, ethyl
acetate, isopropyl acetate, propyl acetate, iso-butyl acetate, sec-butyl acetate, butyl acetate,
amyl acetate, iso-amyl acetate, and the like, and alkanes, such as pentane, hexane,
heptane, cyclohexane, and the like. When the racemic mixture is used, care should be
taken in using an anti-solvent to avoid crystallization of the salt of the undesired

20  diastereomeric salt.

Typically, the crystallization is carried out at initial temperatures of about 40°C to
reflux temperature of the selected solvent(s). The mixture is then cooled to give the salt.
Seeding may be advantageous. Preferably the crystallization solution is cooled slowly.
The crystallization is most conveniently cooled to temperatures of ambient temperature to

25  about-20°C. The salt can be collected using techniques that are well known in the art,
including filtration, decanting, centrifuging, evaporation, drying, and the like. The
compound of Formula (2) can be used directly as the acid addition salt of the selected
acid. Alternately, before use the compound of Formula (2) can be isolated as another acid
addition salt after acid exchange or can by isolated as the base by extraction under basic

30 conditions as is well known and appreciated in the art.

As is readily apparent to one skilled in the art the depicted compound of Formula
(2) is of the trans configuration at the 1- and 2-positions of the indane nucleus. Cis
compounds are readily prepared from such trans compounds by protection of the amine,
inversion of the hydroxy center, followed by deprotection as needed. There are numerous

35 methods which allow for inversions of hydroxy centers, such as by Mitsunobu reaction
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usef ul -aﬁdo mByspPe advantageous to use small amounts QfpARMab&r W th the
sel ecte so(vent(s) in order to carry out the resolution In a reasonable
vol unme. The use of an anti-solvent nmay al so be advant ageous. As used
herein, the term "anti-solvent” refers to a solvent in which the salt is
significantly less soluble conpared to the other selected solvent(s).
Preferably, when an anti-solvent is used it is mscible wth the other
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under st @9@“@ pelar dﬁhéﬂf Senies dmekthotfommmide @NB) methpensechiomide | n Whl ch Ris a
group Aasdichloromethane), chloroform, acetonitrile, tetrahydrofuran (THF), and the like.
Typically the reaction is carried out at temperatures of from about 0°C to about 60°C and
25  typically require from about 1 to about 24 hours. Upon reaction completion, the product
of Formula (3) is recovered by conventional methods including extraction, precipitation,
chromatography, filtration, trituration, crystallization and the like.
Alternatively, for example, the compound of Formula (2) is contacted with an acid
halide of an appropriate acid to give a compound of Formula (3). Such acid halides are
30  commercially available or readily prepared from the corresponding acids by methods well
known in the art, such as by the action of phosphorous trichloride, phosphorous
- tribromide, phosphorous oxychloride, phosphorous pentachloride, thionyl chloride,
thionyl bromide, or oxalyl chloride, with or without a small amount of
dimethylformamide, in an inert solvent such as, toluene, methylene chloride, or
35  chloroform; at temperatures of from about 0-80°C. The reaction is typically carried out
' for a period of time ranging from 1 hour to 24 hours. The acid halide can be isolated and




5 desired in the final product of Forrmula | as defined abpygs, MR vy al so
conbine with the carbonyl to forma protecting group, such as t-BOC, which
can be later renoved before incorporation of an R group as desired in the
final puRABRLY % 9‘1;( Formula I. The selection and use ofp$Hish RS Protecting
groups is we nown and appreciated in the art (Prot ectl ng oups in
Organic Synthesis, Theodora G eene (WIley-Interscience)). 10 For exanpl e,
where Ris a group as desired in th8 final product, the coupling reaction
depicted in step b is carried out using the appropriate acid or the acid
hal i de derived therefrom Appropriate acids include various substituted
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puri fi cadcheifues well known in the art, such as filtration, extraction, evaporation, trituration,
precipitation, chromatography, and recrystallization.
In Scheme A, step d, a compound of Formula (4) is contacted with an appropriate

25  amidine forming agent to give a compound of Formula 1. Appropriate amidine forming
agents include 1-methylthio-1-methyl-N-(4-fluorobenzyl)-N-methylimmonium triflate and
'1-methylthio-1-methyl-N-(4-fluorobenzyl)-N-methylimmonium iodide. One of ordinary
skill in the art will recognize that appropriate amidine forming agents may be prepared in
advance or in situ if desired.

30 For example, a compound of Formula (4) is contacted with from about 1-3
equivalents of an appropriate amidine forming agent. The reaction is generaily carried out
in a dry solvent such as methylene chloride, toluene, or tetrahydrofuran at temperatures of
from about -20°C to 50°C. The reaction is carried out using an appropriate base such as
pyridine, collidine, or triethylamine. The reaction typically requires 1 to 18 hours. The

'35 product can be isolated and purified by techniques well known in the art, such as
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-10 quenching, filtration, extraction, evaporation, trltuqﬁhﬁﬁ%hzooﬁ
precipitation, chromatography, and recrystalllzatlon As wll be readily
appreci ated, where Ris a protecting group introduced in step b, the

prot ect {yssfRkP can be renoved after step d and the pg5dldifg am ne
coupled with an 5 appropriate acid or acid halide as also 3escr|bed above
in step b to give a conpound of Fonronula 1. Sone conpounds of Fornmula | are
i nternedi ates for other final conpounds of Fornula |I. For exanple, when R2
is iodo, another reagent, for exanple, 2- (tributylstannyl)thi ophene or
2-(tributyl stannyl) pyridine, may nliged to displace iodo as a 10 | eaving

group and substitute a different group as desired in tNlﬂg final product.
In Scheme A, optional steoe not shown, an acig dditio alt of a

compound of  For risNs > qornedmus+ﬂg—a>pharna f -accept abl e aci d.
The formation of aci tion sal tspias well kno preciated in the

art. 15 The conpound Formula | in which R4 is I ogen are prepared
from conpounds of Formsl a (3) or from am ne prote€tt eds)conpounds of Fornul a
(2) by deoxygenation. Such deoxygenation reactions are readily carried out
usi ng procedures well known in the art, described, for exanple, by Larock,
Conpr ehensive Organic Transformations, pg. 44- 52"‘-‘1{[1 99). Alternately, the
conpounds of Fornul a | |n which R4 20 is hydrogen ar¢ prepared by
procedures described in§Scheme B. In Scheme B all sUbgtituents, unless
ot.herwi se i ndi cat ed, H@Pg\as previ ously defined, and all reagents are wel |
known and aplrplNem ated/in ¥he art.~T7—nMarch 2Q06 WO §3/ 07061 -11 Schene B
2N step a st’ep dO2Nstep B*PETI U ¥ Yornula | in which R4

i s hydrogen and | Reaction Scheme B, step gpi cts the reductive
am nation of aR&onpound of

R ()

step d

Rx\«ng> o Tﬂli"li}

Formula | in which
R* is hydrogen and m is 1

Reaction Scheme B, step a, depicts the reductive amination of a compound of
Formula (5) to give a compound of Formula (6). Such reductive aminations are carried
5 out under a variety of conditions. The reaction depicted in Scheme B, step a, can be
carried out using ammonia or a protected amine, such as benzyl amine, dibenzy! amine,
and the like followed by deprotection to give the compound of Formula (6).
For example, a compound of Formula (5) is reacted with an excess of ammonia
and sodium cyanoborohydride to give a compound of Formula (6). As is well known in
10 the art, it may be advantageous to monitor and adjust the pH during such reactions. The
reaction is carried out in a solvent, such as methanol, ethanol, isopropanol, and water or
mixtures thereof. Typically the reaction is carried out at temperatures of from about 0°C
to about 60°C and typically require from about 1 to about 24 hours. Upon reaction
completion, the product of Formula (6) is recovered by conventional methods including
- 15 extraction, precipitation, chromatography, filtration, trituration, crystallization, and the
like.
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Coupling Procedures 20 Method A 2 '-Chl orobi phenyl -4-carboxylic acid

Conbi ne dgah e prédeliii@robenzoate (1.0 g, 4.65 mol), 2-chl orophenyl boronic

20 Method A
2’-Chiorobiphenyl-4-carboxvlic acid

Combine methyl-4-bromobenzoate (1.0 g, 4.65 mmol), 2-chlorophenylboronic
acid (799 mg, 5.1 mmol), Pd(OAc); (51 mg, 0.46 mmol) and sodium carbonate (1.5 g,
13.9 mmol) in DMF (20 mL) and water (2.0 mL) with stirring. Purge the reaction mixture

25 with argon, add triphenylphosphine (61 mg, 0.23 mmol) and purge again with argon.
Place the sealed reaction in an oil bath maintained at 80° C and allow to stir for 1 hour.
Cool the reaction to room temperature, dilute with ethyl acetate and filter through a short
plug of celite with additional ethyl acetate. Wash the organics with water, dry over
MgSOQq, filter and evaporate. Purification by flash column chromatography yields 2'-

30  chlorobiphenyl-4-carboxylic acid methyl ester as a yellow solid. Dissolve the purified
ester in THF (0.25M) and add an equal volume of 1M NaOH. Stir vigorously at room
temperature for 15 hours. Upon completion, acidify the reaction with conc. HCl and
extract with ethyl acetate. Evaporation of the solvent yields 762 mg (67%) of the title
compound. MS (m/e): 231.1 (M").

35




acid (799 ng, 5.1 mmol), Pd(OCAc)2 (51 ng, 0.46 mml) and $PEiER TEwsbonat e
(1.59g, 13.9 mol) in DM (20 nL) and water (2.0 nm.) with stirring. Purge
the reaction mxture 25 with argon, add tri phenyl phosphine (61 ng, 0.23
mol ) aggh @ws@er again with argon. Place the sealed rﬁﬁﬁﬁhﬂﬁs@” an oil bath
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chromat ography yields 2' 30 chl orobi phenyl -4-carboxylic acid nethyl ester
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2', 6" -Dichligrobrp ken&iﬁar D:?)?y*l C_acr avB—264: '-Difluorobi hen
gy

| - 4- car boxyll4 -4-carhpsylic i hoxy hi hMSRAS. UMby ho ylic acidvs 227.0
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- A- [ I dMS
bat s At Aoieai o i ol WA OBR T dyy )
- Fl uor obi ﬂﬁe@ﬂuwot!mimbﬂwctamxm aidVS 214. PMSN3B.1((MyYr ol y|si s i n di oxane at
60 C 3" -Fl YoronbmbphmlrfeA550008 % ¢ acld | Ms231.1 M)

4-(Thien-2-yl}phenyl-1-carboxvlic acid MS 203.1 (M)

4’-Fluorobiphenyl-4-carboxylic acid MS 214.9 (M)
| (Hydrolysis in dioxane at 60 0C)

3’-Fluorobiphenyl-4-carboxylic acid MS 215.0 (MY

(Hydrolysis in dioxane)

3’-Cyanobiphenyl-4-carboxylic acid MS 222.0 (M)

(Hydrolysis with LiOH in dioxane)

Method B
5-Phenylpyrazine-2-carboxylic acid
5 Combine 5-chloropyrazine-2-carboxylic acid methyl ester (626 mg, 3.64 mmol),

phenylborenic acid (666 mg, 5.45 mmol), cesium fluoride (55 mg, 0.36 mmol ) and
Na;COs (964 mg, 9.09 mmol) in DMF (5 mL) and water (5 mL) with stirring. Place the
hetereogeneous reaction mixture, open to the air, in an oil bath maintained at 80 °C. After
5 minutes of heating, add Pd(OAc), (81 mg 0.36 mmol) in one portion and stir until

10 - reaction turns black. Cool the reaction to room temperature, dilute with ethyl acetate, and
filter through a short plug of celite with additional ethyl acetate. Wash the organics with
water, dry over MgSO,, filter and evaporate. Purification by flash column
chromatography yields 2-phenylpyrimidine-3-carboxylic acid methyl ester as a yellow
solid. Dissolve the purified ester in THF (0.25M) and add an equal volume of 1M NaOH.

15 Stir vigorously at room temperature for 15 hours. Upon completion, acidify the reaction
with cone., HCI and extract with ethyl acetate. Evaporation of the solvent yields 63 mg




M5 215.0 (M) (Hydrolysis in dioxane) 3'-Cyanobiphenyl -

oot YRR

acid M5

222.0 (M) (Hydrolysis with LiOH in di oxane PCTI US02/ 2596 oW ng
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Combine 3,4-difluorobenzeneborenic acid (1.0 g, 5.2 mmol), methyl-4-

bromobenzoate (0.241 g, 1.73 mmol}), Pd(OAc); (0.019 g, 0.086 mmot),
10 tetrabutylammonium bromide (0.111g, 0.345mmol), and potassium phosphate (0.733 g,
3.454 mmol). Purge the reaction vessel with argon and add anhydrous DMF (20 ml) to the
reaction mixture. Heat the sealed reaction vessel to 120°C with stirring unti} completion.
Cool the reaction to room temperature, dilute with ethyl acetate, and filter through a short
plug of celite with additional ethyl acetate. Wash organics with water, dry over MgSQy,
15 filter, and evaporate. Purification by flash column chromatography yields 3°,4°-
difluorobiphenyl-4-carboxylic acid methyl ester as a yellow solid. Dissolve the purified
ester in dioxane (45 ml) and add an equal volume of 1M aqueous NaOH. Heat the
reaction vessel to 60°C with stirring until completion. Remove the solvent by
evaporation. Dissolve the residue in dichloromethane and wash with 1N aqueous
20  hydrochloric acid. Dry the organics over MgSO,, filter and evaporate to yield 0.048 g

(12%) of the title compound. MS (m/e): 235 (M*).

The following compounds are prepared essentially as described above.

6-(2-Fluorophenyl)pyridine-3-carboxylic acid MS 218.0 (MH™)
3°,5’-Dimethylbiphenyl-4-carboxylic acid MS 225.0 (M)
3’,5’-Difluorobiphenyl-4-carboxylic acid MS 233.0 (M)
37,5’-Dichlorobiphenyi-4-carboxylic acid MS 267.1 (M)
3’-Chlorobiphenyl-4-carboxylic acid MS 230.9 (M)
2°,3°-Difluorobiphenyl-4-carboxylic acid MS 264.9 (M)




3',4"' -Difluorobi phenyl -4-carboxylic acid Conbine 3,4-difl ypgehgnzpgeboronic
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di f | uor obi phenyl -4-carboxylic acrd nethyl "ester as a yellow solid. Dissolve
the purified ester in dioxane (45 m) and add an equal volunme of | M
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with ethyl acetate. Dry the organics over MgSO,, filter, and evaporate to yield 0.023 ¢

{16%) of the title compound. MS {m/e): 239.1 (M.

20 The following compounds are prepared essentially as described above.
2°.4°,6’-Trifluorobiphenyl-4-carboxylic acid MS 251.0 (M)
2°-Fluoro-4’-Triflucromethylbiphenyl-4-carboxylic acid | MS 283.0 (M)

Method E
2'.4"-Difluorobiphenyl-4-carboxylic acid
Combine 4-carbomethoxyphenylboronic acid (1.021g, 5.67 mmol), 1-bromo-2 4-
25  difluorobenzene (1.000 g, 5.181 mmol.), Pd(OAc); (0.113 g, 0.50 mmol),
triphenylphosphine (0.149 g, 0.505 mmol), and sodium carbonate (1.664 g, 0.568 mmol).
Purge the reaction vessel with argon, Add DMF (20 mL) and water (2.0 mL) with
stirring. Place sealed reaction in an 80 °C oil bath and allow to stir for 24 hours. Cool
reaction to room temperature, dilute with ethyl acetate, and filter through a short plug of
30  celite with additional ethyl acetate. Wash organics with water, dry over MgSOy, filter,
and evaporate. Purification by flash column chromatography yields 2’4
~ difluorobiphenyl-4-carboxylic acid methyl ester as a yellow solid. Dissolve the purified
ester in dioxane (5 ml) and add SM NaOH (1 ml). Stir vigorously at 50°C for 15 hours.
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20  for an additional 18 hours. Cool reaction to room temperature. Evaporate the solvent and

purify by column chromatography (silica, 10% ethyl acetate in hexane) to give 50 mg
(20% yield) of 6-(2,6-difluorophenyl)pyridine-3-carboxylic acid ethyl ester. Hydrolyze
the ester with 1 N sodium hydroxide solution (0.22 mL, 0.22 mmol) in methanol (3 mL)
at room temperature for 3 days. Remove the volatiles under vacuum and combine the

25  residue with 1 N hydrochloric acid solution. Collect the white solid by filtration, wash
with water, and dry under vacuum to give 30 mg (63% yield) of the title compound. MS
(m/e): 235.9 (MH").

Method G
30  3-Fluorobiphenyl-4-carboxylic acid

Combine methy] 2-fluoro-4-bromobenzoate (1.25 g, 5.36 mmol), phenylboronic
acid (1.30 g, 10.72 mmol) and CsF (2.02 g, 13.40 mmol) in DMF (25 mL) and water (3.0
mL) with stirring. Place the hetereogeneous reaction mixture open to the air in an oil bath
maintained at 80 °C. After 5 minutes of heating, add Pd{OAc); (120 mg, 0.536 mmol) in
35  one portion and stir until reaction turns black. Cool reaction to room temperature, dilute
with ethyl acetate and filter through a short plug of celite with additional ethy] acetate.
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(120 ng, 0.536 Mol ) in 35 one portlon and stir until reaction turns bl ack.
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onto silica gel Punf’ catlon by flash column chromatography yields 2- ﬂuoro 6-
phenylpyridine 1.0 g (12%) as a yellow oil.
Cool a solution of LDA (3.46 mmol} in anhydrous THF (6 mL) to —78 °C.
20 Cannulate the 2-fluoro-6-phenylpyridine in anhydrous THF (6 mL) to the cooled LDA
solution. Stir at =78 “C for 30 minutes then bubble carbon dioxide gas through the
solution for 10 minutes. Allow the reaction to come 1o room temperature and purge with
argon. Extract the reaction with 1 M NaOH and discard the organics. Acidify the
aqueous layer with conc. HC and extract with ethyl acetate. Dry the organic layer over
25 MgSO0;, filter and evaporate to yield the tifle compound as a light yellow solid (405 mg,
65%). MS (m/e): 216.1 (M)
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oo S e 2{?@%&%8%1 g G405 e? il a?%'%lgﬂﬁ%ﬁ*%css*géﬁ be nad thon of
BuLi ( 1.v8th\EtOakDiyrt mz@mgveril}/@@mﬁ)emdaandfefammtetorgwa biZeofithh ne (1.4 ni,

1. 25 equiiékord omﬁ%s&whﬁesBHE(v(vﬂxé M9 mvGaginl @irg the cooled Li TMP into the
cool %d 3, 5-di Tl uorobi phenyl "and stir the reac ion at -78 Cfor | h. 10

BubbPe carbon di oxi de gas through the solution for 5 mnutes, warmthe
reaction to rt, pour into 50 miMzekhod M NaOH, and extract with 50 nL Et OAc.

Di scard 3t¥% ?ﬁﬁ@d}ﬂ@@eﬁﬁﬁefcarﬂ@ghéucli?maf ded. Acidify the remaining aqueous
| ayer ce with EtQAc. Dry the organics over

MySO4 , fi | t Epwbine gisthybd-higmoz Buarepepzagis (1 662, . Brmmply
: 4,4,5,5,4'4',5',5-octamethyl-2,2°-bi-1,3,2-dioxaborolanyl (5.0 g, 19.68 mmol) and

20 potassium acetate (4.63 g, 47.19 mmol) in DMSO (40 mL) and purge the solution with
argon. Add PdCly(1,1-bis(diphenylphosphino)}ferrocene); (10 mol %, 1.35 g) and purge
the solution with argon again. Heat the reaction to 80° C for 3 h and cool to room
temperature. Wash the reaction with water and extract with ethyl acetate and
concentrate. The resulting black oil is re-dissolved in 1:2 ethyl acetate:hexanes, filtered

25  through a short plug of silica gel, and concentrated. 2-Fluoro-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzoic acid methyl ester is obtained as a yellow oil.

Dissolve the resulting yellow oil in acetone (100 mL) and combine with NalQ,
(10.1 g, 47.25 mmol), NH;OAc (3.63 g, 47.25 mmol), and water (50 mL) at room
temperature. Stir at room temperature for 18 h, transfer to a separatory funnel and extract

30  with ethyl acetate several times. Dry the combined organics over MgSO,, filter and
concentrate to yield 3.0 g of 3-fluoro-4-carbomethoxybenzene boronic acid as an off-
white solid.

The boronic acid obtained above (800 mg, 4.04 mmol) and 2,6-
difluorobromobenzene (1.17 g, 6.06 mmol) are coupled according to the procedure

35  described in Method G to give 380 mg of the title compound. MS (m/e): 251.1 (M").




title conpound as a white solid (77%9. M5 (me) : 233.1 (WM makéh Mrjshod K
3,2",6'-Trifluorobi phenyl -4-carboxylic acid Conbi ne net hyl

4- br ono- 2- f | uor obenzoate (3.66 g, 15.75 mol),
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mol ) and 20 potassium acetate (4.63 g, 47.19 mmol) in DVSO (40 nlL) and
purge the solution with argon. Add

PdC12(1, 1' - bi s(di phenyl phosphi no) f et%ocene)2 (10 mol % 1.35 g) and purge
the solution with argon again. Heat the reaction to 80 C for 3 h and cool
to room tenperature. Wash the reaction with water and extract with ethyl
acetate and concentrate. The redthddlg bl ack oil is re-dissolved in 1:2
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S BTG B fd oy O g s ¢ T
di f | uor wberyipybderinene (1.17 g, 6.06 ’rrrml) are coupl ed according to the .
d 35. I J j . 1.1{ e conpound.
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10 3- Br dried @«pNelioh, gijteicd @il meppibied ogto silic? bel ambbybjeced eoftdsh beldmm t h DVF (5
m), N‘é%@égﬁbﬂy. triethylamne ().18 nL, 8.50 mmol ), and Pd(OAc)2 (76 ng,

0. 33 mmol
: ) Hydrolysis using conditions outlined in Method A gives 80 mg of the title

20 - compound. '"H NMR (CDC;): 8.24 (d, 1H, ] = 8.8 Hz), 8.18-8.15 (m, 2H), 8.0 (d, 1H, ]
=9.2 Hz), 7.56- 7.55 (m, 3H).

Method M
6-(4-Fluorophenyl)pyridine-3-carboxvlic acid
25 Combine 6-bromopyridine-3-carboxylic acid methyl ester (1.03 g, 4.78 mmol), 4-

flucrophenylboronic acid (1.88 g, 13.41 mmol), and cesium fluoride (2.55 g, 16.78 mmol)
- in DMF (25 mL) and water (4 mL) with stirring. Place the hetereogeneous reaction
mixture, open to the air, in an oil bath maintained at 80° C. Afier 5 minutes of heating,
add Pd(OAc); (150 mg, 0.67 mmol) in one portion. After 17 hours, cool the reaction to
30 room temperature, dilute with ethyl acetate and filter through a short plug of celite with
additional ethyl acetate. Wash the organics with water, dry over MgSQ,, filter and
evaporate. Purification by flash column chromatography yields 6-(4-
fluorophenyl)pyridine-3-carboxylic acid methy! ester as a yellow solid. Dissolve the
purified ester in THF (0.25M) and add an equal volume of 1M NaOH. Stir vigorously at
35 room temperature for 15 hours. Upon completion, acidify the reaction with conc. HCI




and the m xture evacuated. 1,1 '-Bis(diphenylphosph ino)fpf Cg@g g235 ny,
0.42 mol ) is added and the reaction is agai n evacuat ed. IOXI de
gas is bubbled through the solution for 5 minutes, and the reaction is

pl aced psi (345 kPa) of carbon 15 di oxi de. i ng solution
i s heat e@qﬁ)@”ﬁ% C for 18 h. The reaction is cool ed thffP%@rﬁnth;errper ature,
diluted with water, and extracted with ethyl acetate. The organics are
dried over MgS, filtered, and ev&forated onto silica gel and subjected to
flash columm chromat ography. Hydrolysis using conditions outlined in
NEthod A gives 80 ng of the title 20 conmpound. 1H NWR (CDC 3): 8.24 (d, |
H J andBcdiiz)t theBwhi®-Becibraeivy fiBHYion. 8DGinednddr vibuud yidd2388ayg 379896- 7.55 (m
3H) . Me d L adnkl &g gﬂ\ﬁf e-3-carbox lic acid 25 Conbi ne

6- br OWD%??lI |ne&'§p°c3¢:bﬁg§ﬁlieil aci rrerhyl ester (1.03 g, 4.78 mmol), 4-

fl uorophenyl boronic acid (1.88 g, 13.41 mmol ), and cesium fluoride (2.55 g,
ﬁ6 78 ol ) The¥olbking 28mpbuhd aribehpmaes"ser(tmms)dewmabd giover i ng. IPlbaCﬁ the

et ereogened react t nto th n ol at

mai nt ai ned LGB EYREdine SooXilicid, o [ME2bsa UHAL, B 5% (150 i,
0.675mmol ) in one portion. After 17 hours, cool t he reactlon to 30 room
tenmperature, dilute with ethyl agghah® and filter through a short plug of
celite vvlth additional thyl, e Wash the organics with water, dry
‘over MySeaiiy et K ¥9%ation by flash colum

chr omat ogr apOMtheﬁ-GEonﬁJp(u’iﬁméi tmb@@hemrd mpgiyli edicn €383-m88 1 [TOxmdl; aci d net hyl
ester a } i E (0.25M and
~add an gfﬁlg oei H%mﬁg’ﬂé@%f]ﬁ %}3‘@,?? 1\?%&2 P%ﬁ%‘g%f&@é%’ggﬁ tenperature for
15 Héur @mqumsl@oﬂwr@pwnng &dBaimg)) !ﬂdéoﬂlém@@fbthSﬂ%MOﬁ%S mpel) 17 March
2006 VOiDS4/826 4L oRSHhibrt 6901 229G OPaARE 1€ Hab i mdifi Wi N o eCi pi tat e by

filtration. n v cuu 37 f title conpound.
VB (e fPhsngprpsitinad 37 e ROPRGN: g gttt Be, Whiedlt S8EEntf ol [y as
descri bedctinin en oBbah (rifinizgned 3t 80,°Cl ang all@v tostiBfor 47 hovry.| Cool ei d - yri M5 205. 9
(M) MeLB@sh tDroom temperature and pass through a short plug of silica gel. Wash the

15 column with dichloromethane (100 mL) followed by aqueous methanol (100 mL, 3

methanol/ 1 water). Reduce the combined fractions in vacuo and suspend the residual
solid in water (10 mL). Filter to remove a black solid and acidify with 1 N hydrochloric
acid solution to pH 4. A white precipitate forms which is collected by filtration and dried
to give 306 mg (74%) of the title compound. MS (m/e): 231.9 (MH").
20
The following compounds are prepared essentially as described above.
6-(2,4-Difluorophenyl)pyridine-3-carboxylic acid | MS 236.0 (MH")
6-(2-Fluorophenyl)pyridine-3-carboxylic acid MS 218.0 (MH")
2’-Fluorobiphenyl-4-carboxylic acid MS 215.1 (M)
2’-Methylbiphenyl-4-carboxylic acid MS 211.2 (M)




. 6- (4- Fl uor o- 2- net hyl phenyl ) pyri di ne- 3-carboxyl i c acid Copnig:h 2006

6- br onmopyri di ne- 3-carboxylic acid nethyl ester (387 ng, 1.79 nmmol),
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reaction mxture with N2, add triphenyl phosphine (47 ng, 0.18 nml), and
purge again with N2. Place the seat8d reaction in an oil bath naintained
at 80 Cand allowto stir for 17 hours. Cool the reaction to room
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Dry the orgamc layer (Na3SQ4) and remove the solvent to afford a residue. Dissolve the
15 residue in acetonitrile (7 L) and heptane {1.75 L). Separate the layers and wash the
acetonitrile Jayer again with heptane (1.75 L). Combine the heptane layers and back-
extract with acetonitrile (0.5 L). Combine the acetonitrile layers and evaporate to afford
0.814 kg of N-methyI—N (4-fluorobenzyl)acetamide.
Dissolve N-methyl-N- (4-ﬂuor0bcnzyl)acetam:de (0.500 kg, 2.76 mol) in THF |
20 (11.5L). Add phosphorus pentasulfide (0.737 kg, 1.65 mol, 0.6 equiv) and heat the
mixture to reflux over 1-2 hours. After 5 h at reflux, allow the mixture to cool to room
temperature, filter off the solids, and wash with 12.5 L of THF. Combine the filtrate with
an identical filtrate from a separate reaction and concentrate to 0.978 kg of a residue.
Dissolve the residue and chromatograph on 2.7 kg of silica gel using CHyCl to afford
25 1.0l kg of solid. Slurry the solid with methylene chloride (1 L) for 15-30 min, add
- heptane (5 L), cool the mixture to 0-5°C, and stir for 2 h. Collect the solid by filtration
and dry to afford 0.814 kg of N-methyl-N-(4-fluorobenzyl)thioacetamide.
Add 11.5 L of acetonitrile and 2.52 kg (17.7 mol, 1.5 equiv) of methyl iodide to
2.30 kg (11.6 mol) of N-methyl-N-(4-fluorobenzyl)acetamide. Heat the mixture to 35 °C
30 for 21 h. Reduce the volume by half on a rotary evaporator and add 14 L of MTBE.
Reduce the volume again by half and add another 14 L of MTBE. Cool the resulting
slurry to 0 °C, collect the solid by filtration, and dry to afford 3.92 kg of 1-methylthio-1-
methyl-N-(4-fluorobenzyl)-N-methylimmonium iodide as a white solid.




Dry the organic layer (Na2SO4) and renobve the solvent to ﬁ;]&ﬁg‘% Eesi due.
Di ssolve the 15 residue in acetonitrile (7 L) and heptane {( % Separat e
the layers and wash the acetonitrile |layer again with heptane (1.75 L).
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(
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L). Add phosphorus pentasulfide (0.737 kg, 1.65 nol, 0.6 equiv) and heat
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Combine a slurry of 0.176 kg of 10% Pd-C (50% water wet) and 1.7 kg of
25  biphenyl-4-carboxylic acid (R)-(6-nitro-2(R)-hydroxyindan-1-yl)amide in 17.5 L of DMF
with hydrogen (50 psi, 345 kPa). After 19 h, filter the reaction mixture, add a portion of

the DMF solution (5 L) to water (10 L), and stir the slurry for 2 h — repeat twice to work
up the entire reaction volume. Filter the slurries together, and wash the resulting filter
cake with water (3 x 7L). Dry the filter cake to afford 1.42 kg of biphenyl-4-carboxylic
30 acid (R)-(6-amino-2(R)-hydroxyindan-1-yl)amide.
Slurry biphenyl-4-carboxylic acid (R)-(6-amino-2(R)-hydroxyindan-I-yl)amide
(0.969 kg, 2.81 mol) in THF (9.7 L) and add 1-methylthio-1-methyl-N-(4-fluorobenzyl)-
N-methylimmonium jodide (0.954 kg, 2.81 mol) and 4-dimethylaminopyridine (34.5 g,
0.281). Stir the mixture for 24 h, and remove the solvent in vacuo. Dissolve the resulting
35  foam in CH,Cl; (12.5 L) and wash the organic phase with 1L.0NHCiI(1 x4Land 1 x 3
L), 1.0 M NaOH (1 x 2.4 L) and saturated NaCl (1 x 4 L), Separate the organic phase, dry




Add 1(R)-am no-2(R)-hydroxy-6-nitroindane (S)-nmandel ate (@7%&920015 85 nol)
to 15 a mxture of toluene (9.6 L) and aqueous | N NaCH (4.8 L, 4.8 nol,
2.6 equiv). After 1 h, add 4-biphenyl carbonyl chloride (0.44 kg, 2.0 m)l

L | equingosiorpprtions over 20-30 mn. After 22 houtgydshlddsefo the solids
under vacuum and rinse sequentially with 0.5 L of toluene, 2 L of wat er,
and 2 L of toluene. Dry the cake tqg_afford 0.74 kg of biphenyl -

carboxylic acid (R -(6-nitro-2- hyerS’xyl ndan-1-yl)am de. Add 38. 2 L of ethyl
acetate to 20 1.914 kg of biphenyl - 4 carboxylic aci d

(R -(6-nitro-2(R)-hydroxyi ndan-1 - am de _prepared in a sim/lar manner.
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-nmet hyl N- (4-fl uorobenzyl)- N nethyli moni um i odi de (0.954 kg, 2.81 nol) and
4-di net hyl am nopyridine (34.5 g, 0.281). Stir the mxture for 24 h, and
remove the solvent in. vacuo. DEsmuple@-lt he resulting 35 foamin CH2Cl12
(12.5 L) B?tﬂ]‘én%ﬁ:lﬂrbbm:c%ﬁ%m G-ANAERudtbtelzyhRiahiiho)thyiefbamigdpd | x 3 L),
1.0 MNaCH (T X 2.4 0) and sa ate Q Separate the organic
phase, dry 17 March 2006 1@@1@6-@2@%@2125969 23 (Na2sO4), filter,
and renove the solvent .to yield a solid. ssolve the solid in acetonltrlle
(9 L) while heating -4@{‘H§3 After at el y 30 minutes, add seed
crystals, which res i C rry. Cool the mxture to -15
Cand stir at this terrperatuef eF e slurry and dry to
provide 1.10 kg of the title €dnpswy acetonltrlle sol vat e.
'HI‘;IB/R(CDCI3) S7.90 (d, 2, J =8.6), 7.69 (d, 8.6), 7.63 (d, 2, J

8.2), 7. 4@013(1&2‘3 @anlsq ajmﬁo %-’h ?ro - -m Wﬂ%ax(cqg{) %E G.‘)J]O' m%&?dGS7 24 (dd, 2, J =

85 5.2), 7.14 72663(m3)
5.31 (t magdehg acid 1667) 2,041 gnpl, Ik ecgnv) 1:) ]73411]6;41" r(l@hpnogand p.emLpfwater.15 6) 4.54
: ( dd, 1, Hiatat edluDandihéh)add 30BAL(oFethyllacctdic =Sdd afid alfovdb,codl.tO23°Cs, 3), 2 95 (dd,
13 10\ PeiifringTod b at23, o681 tor) hr Bk had finte2 984 Anst With cbid 40%
20 methanol and 60% ethyl acetate to give a solid. Dry the solid in a vacuum oven at 45°C
for 16 h to afford a 59:41 mixture of diastereomeric salts favoring 1(R)-amino-2(R)-
hydroxy-6-nitroindane.
Combine the 59:41 mixture of diastereomeric salts with 35 mL of methanol and
0.32 g of water. Heat to about 64°C, allow to cool to about 45°C, and stir for 14 h and
25  then at 23°C for 14h to give a solid. Collect the solid by filtration, rinse with methanol,
and dry in a vacuum oven at 45°C for 26 h to afford 2.64 g of 1{R)-amino-2(R)-hydroxy-
6-nitroindane S-mandelate of high enantiomeric purity. HRMS (m/z): 194.0691. IR
(CHCI3) 1347, 1074 cm™. |
Combine 1(R)-amino-2(R)-hydroxy-6-nitroindane S-mandelate 40.2 g (116.)
30  mmol), 320 mL of water, 650 mL of ethyl acetate, 26.6 g of di-tert-butyldicarbonate
(121.9 mmol, 1.05 equiv), and an additional 200 mL of ethyl acetate. Add 120 mL of 1 N
aqueous sodium hydroxide (120 mmol, 1.03 equiv) dropwise. After 15 h, a solid forms.
Collect the solid and rinsed with water (3 times) and ethy! acetate (3 times). Dry to give




Exanpl e 2-1 Bi phenyl -4-carboxylic acid (R -(6-(l-((4-fl yp %0%0 5 et h,
| am no) et hyl i deneam n. 0) - 2(R)-hydroxyi ndan-1 -yl)am de O nbi ne
trans-| - am no- 2- hydr oxy- 6-ni troi ndane (20.2 g, 0.10 nol) and S mandel i ¢
acid (1 11 nmol, 1.1 equiv) in 173 nL of neth .6 nL of

wat er . arﬁeogftﬂmg reflux and then add 200 niL of ethyl g’gg)tUg gg eed and al | ow
to cool to 23C. After stirring for 4 h at 23C, cool for 3 hr at -3C, then
filter and rinse with cold 40% 20 f#@t hanol and 60% et hyl acetate to give a
solid. Dry the solid in a vacuumoven at 45C for 16 h to afford a 59:41

m xture of diastereoneric salts favoring | (R)-am no-2(R)-

hy dr oxy -IR)Ajt-bitokyeeidogylarfiasil(RphidaexysBniddindant tas whitofolidi B8 tgdbBoyTEri ¢ salts

with 35 i I L ter. Heat to about 64C, allow to
cool tow%s)u%) Zggmlﬁd[@pd_ ]?1? 9]\@0 d 25 then at 23C for 14h to give a
solid. Col | eSembing 1 @dt(i-buexycarbonyiaminedR(R )y hydepay-fintitoindanp3hdE (O.khd dry in a
vacuum (?Mg)" 864 mﬂ%ﬁTHPrsoaénlbofte%yﬁicfefafeCLna 68% & 59§ pahé&i),maemca}@o@( R) - hydr OoXy-

?92' 5 Hydroge @ngqgal (?%j(-}’g) q%y%o&qﬁqgrr& lbglg%?q]vg 1156 Cata )>§t byl_}R!\r/aB 10‘1

1(R) - amambe@pﬁ)nemmobw 16 givi £9.6 g1 (R)r(ebBoxprartienddrsnd(R)-byddyd- 1 30 mmol ),

glzot reﬂr_t @mﬁcﬁ&/?zgq\ﬁé Wg%ﬂ}gg ]gé§e1§a?\cll§q Eﬂg—a-rllzégdltlonal 200

nL of etlhh e Hetate. Add 120 nL of | N aqueous sodi um hydroxi de (120 mmol,
1. 03 equiv) Usapison.of NaHg6.84 9, 001 72and€l60% ih arimeal oil 0} kged) id MHFsol i d and

SR AL Bk A BRI 450k Bl 91ve T

1(R) - (t 1o THBBAoak b avfier alriuh) mitg Rid-4fjaraeyzybbromide §2gldrd2 awlaphBtire sol id 19. 4
QR( 57(@ t1)'01‘ Bt G%Sﬁrﬁ théR Boulr M¥erice JAdrl( 300(')111]: Yehd eftfarcg\lwfjth et&{g%gtatg ( bnil| —
E(302) ETL & ﬁéﬁgﬁgg ﬁiaﬂ‘P g])f’ﬁﬂﬂgméé?é' réf"%‘i(é?fg "g @Naéergf(ﬁg%)pgrﬂoa%l um on car bon.
5 Hydr odvasi.efiledr aﬁd)cqnsenn(a@%aﬂ«ﬁh)DlssfoNayhtrmlge acdtaritrik dnd eRemowigh t he cat al yst
P 15 SR B B oS b ) g0
( |v++1) TR ‘3"018%0 K98 M @etbwﬁne C[hﬁqr@e): H IR (€DEL) 727- . To a
sol uti ogmod), Nekd, Qﬁ 286 (ga),Q 142 3;m| e 60%in mneral oil, 1.3 equiv) in THE
#gl (eZSO m), G Iv?me 1(1 rg\,\hﬁel‘\‘ ?4 ﬁuoro enzy ac%];all\ml{ide (IBEXE fblamoﬁj nd 'Fl}l;l'(9 g, 0.159
L) Stir to afford a solution, then add phosphorus pentasulfide (537.7 g, 1.21 mol). After
20 45 min, heat to reflux. Afier 3 h, allow to cool and stir overnight to give a solid. Remove
the solid by filtration and rinse the filter cake with THF (4 L). Evaporate the filtrate to
- give a residue, dissolve in methylene chloride (500 ml.) and passed over a short column
of silica gel 60 (1.2 kg) preconditioned with heptane. Elute with 4 L of
heptane/methylene chloride (1:1) followed by 100 % methylene chloride to afford, after
25  collection and drying, 217.98 g of N-methyl-N-(4-fluorobenzyl)thicacetamide: mp = 99-
104 °C; Rf = 0.42 (methylene chloride); 'H NMR (CDCl3) 7.35-7.26 (m, 1), 7.14-6.96
(m, 3), 5.28 (s, 1.2) and 4.79 (s, 0.8), 3.42 (s, 1.2) and 3.15 (s, 1.8), 2.72 (s, 1.2) and 2.69
(s, 1.8). Note: Partial protons are believed to be due to rotomers.
Combine N-methyl-N-(4-fluorobenzyl)thioacetamide (14.03 g, 0.0711 mole) and
30  methylene chloride (140 mL) under nitrogen and cool in an ice water bath. Add dropwise
methyl trifluoromethanesulfonate (9.66 mL, 0.085 mole, 1.2 equiv). After 15 min,
remove the ice bath and stir for 2 hr. Remove the solvent under vacuum to obtain 25.89 g
(100%) of 1-methylthio-1-methyl-N-(4-fluorobenzyl)-N-methylimmonium triflate,
_ : Combine 1-methylthio-1-methyl-N-(4-fluorobenzyl)-N-methylimmonium triflate
35 (5 g, 13.8 mmol), methylene chloride (50 mL) and 1(R)-(t-butoxycarbonylamino)-2(R)-
hydroxy-6-amincindane (3.65 g, 13.8 mmol) under nitrogen. Add pyridine (0.15 mL).




in THE (90 nL). After about 20 mn, add 4-fluorobenzyl br ogw @@ éiFo0g 0. 132
nole). Stir for about 62 hours then pour over ice water (300 nL) and
extract with ethyl acetate (400 nL and 200 nmL). Conbi ne the organic |ayers
and waskygsfeopet er (300 ni), dry over Na2SO4, filt g, ﬁ‘ﬁ % centrate to
an oil. Dissolve the oil in acetonitrile and extract wt i exane to
renove the mneral. oil to give 22.79 ¢

N-met hyl - N- (4-f | uor obenzyl ) acet ani d® np = 48-54C, Rr= 0.45 (4%
MeOH et hyl ene chloride); "H NWR (CDCI3) 7.27-6.93 (m 4), 4.5 (d, 2),
2.91 (s, 3), 2.14 (s, 3). Conbine N-nethyl-N-(4-fluorobenzyl)acetan de
(364. 8 gitez20rnsdld wasdorfitel. Collect e s@idi wastby fBifaftion,dinae wh aimiromal t hen add
phOSPhoraHﬁuWBﬁ?}Hiefnbglﬂoncféﬁ% ﬁﬂa&c&%&%h)o%ﬁg&?g(%@g%ﬁl B heat to

reflux. After &g co0 stlr ove ive solid. Renove
.the soﬂauav%sﬁﬂ?qnvlﬁwap Rodmgrony- ﬁékmpwél N orabaRaDAN t h THE (4 L).
Evapor atreetliylenitlinbJindahetriflate agh whitasdlidshplea23-dp®eol ve in nethyl ene chloride

500 rTL d nt f,.sil 60 (1.2 k
|(or ECOI’ldI) t ?gnega%ﬁﬁﬁo §%§‘§ a%lds(tr%q ?&%ﬁm if% ba a"(l] %% ﬁgkg/ msg hyl eng) chl ori de
(1:1) f duioxyearbopylampo)- &R&évﬁyx)eﬁél-@hﬂhblr}]'c{é ﬂuométlfza yN- after 25 collection
and drylnﬁ'@l lﬁﬂaamgﬁncﬂn@ifrlﬂb&emm@ 0lgs{ ﬂTofe Hﬂfo?tli)cﬁ]@ﬁ tvlﬂhg?ﬂ_,eéfam de: nmp = 99-

195455, et Sapha S s , RSN WA o s 1) hnd 3. 15

(s, 1. 8)gmperat@e and stit f&)!.5ehmd PR1i6en thé se,actﬂon&)xxtui@ﬁe@veeﬁ’&tethy&he ghlaidens are

tlgflng'?xeﬁgd();iq fnlg% \’E%grg q@?hl oacet allrtrllgtg1 &iﬁmé\ygdromd%@a(}ﬂ.) q e) and 30
met hy| efePaEdg e fayers( EWG%‘E& aqpsenslayer wrlpehylspechiosisie 250 i apd hewat er bat h.
Add dr opdinbigied orghtiy laydrs wéik waklRdRGhanes (U(ﬁ)@]ﬁ!@t @oﬁﬂh@&gﬁmc 1aGerOfdd nole, 1.2

equi v). ﬁf uéou%?ocmmh drox:%o(\fgm&_ggncggﬁa‘tﬁ(% T&Sg ds orgvrfeor 2 hr. Rermve the

solvent under vac
met hyl t hi oT9 Ih?é‘{ﬁ%rhmm(wlﬂdmwé@eﬁzw\&(%ﬂmbhmmfﬁmm umtriflate. Conbine

» ”?tghg'nieﬁﬂ étamMroch h{tgf@gg@ﬁaaenwes %@?—H}%Eﬁﬂ@%%hﬁ%lbﬁhé late 35 (5
?( R)-(t-(ﬂ%;‘?@gf ?(F;fafaﬂl gy PItipgs: Pﬁ‘gapa@'@ahﬁﬂlﬁhpﬁaatﬁre Agrgd. g 13.8

nmol ) useerataxhe tagersrextrid the pyganidilayer ith watenBP0 mLY, dbsvehN280G fin€r 03/ 027061
by 111 P ¢ aporaie foedé dFhe fofnclincbanBblrd MIMPRRE, 10 Chi ortde. and dry
in a vacuum bEllEea §f ool the ptfomgnpepnd frqnr) 0 piig OF acetonitrile o

_but %&?/Caﬁglﬁriﬂéag'ﬂﬂﬂﬁb)m%(cah dslmdr;afsye:ﬁﬂ(ll"crmshﬂ/z Bbsavh Iuiggbenéyl&)- :\l

met hyl ami di n o)

TE1 T uor oaceviy He ot odod oy teirk Ty Bnh o s BATY OAS - o

but oxycalbdiehy! ansfateaind 48 RL-dierans for 66 [ to affed theltitle bomgodind mdeQJ-benzyI }-N -
met hyl agygléo) i ndane triflate (29.65 g, 0.051 nole) in portions along with
3 nL of

Combine the title compound having mp 139-142°C (1 g) and absolute ethanol {12
25  mL). Heat to about 50°C until the solids dissolve. Add deionized water (4.5 mL)

dropwise followed by the addition of seed crystals of the polymorph melting at about 150-
152 °C. Cool to about 23 °C over 1.5 h, to give a thick suspension. Cool the suspension
in an ice bath, filter, and dry in a vacuum oven at 50-60 °C to yield 0.76 g of the title
compound: mp 150-152 °C.

30 As will be understood by one of ordinary skill in the art, an alternate name for the
title compound is 6-(1-({(4-fluorobenzyl)methylamino)ethylideneamino)-2-hydroxy-1-
biphenylamidoindane.




nmet hyl ene chloride. Stir in the ice bath for 10 mn and tpeRp.all et 0 warm
room tenperature and stir for 1.5 hr. Partition the reaction mxture
bet ween net hyl ene chloride 10 (500 nL) and ice water (500 nmi). Add 2M
aqueous hydr oxi de (450 nL) and separate the tract the
aqueouswﬁ’q}\g)eMWth nmet hyl ene chl oride (250 nL) and thew%g(ﬁ’ 4Fséled organic
| ayers were washed with water (300 nL). Cool the organic |ayer, add IN
aqueous sodi um hydroxi de (76 nL) arld-water (76 nL) and stir to give. To the
- (3-am no- 2- hydr oxyi ndan-5-yl )-N-(4-fl uorobenzyl)-N 15 net hyl acet am di ne
produced by the above procedures, add 4-bi phenyl carbonyl chloride (11.05
g, 0.051 nole, | equiv) in port Esapplee?d an additional 50 nL of water.
After 2 RyohedfRadhahtyilded(RY.E- ﬁ:-((43ﬁﬁdr@l%lz\t]ﬂ?et]‘?;fa%%)&hm@fﬁeram‘fﬂot)h wat er (300
m.), dry-over NaZSO&, fifter. and evapor TO grve Z27.0b g of the title
conpound as a white foam M—M—Q—@MDOHIOH of the title conpound
from 10 mJg of acetpnitrile to 20 affor§ 5. 96 g of the title conpound: np
103-111 C. Ms (ni2z) (Mer). S urry.m S | e conpound obtai ned by
recrystallization ab@\/m ﬁp(tu : of ethyl acetate and 45 nL
‘of hexane for 16 h to affordYe P139- 142 C. Conbine the
@ et hanol (12 25 nL).

title conpound having np 139-¢Hp @ and abs
Neat to about 50C until the solids dissolve. Add™deionized water (4.5 nl)

dropyi se { o Lot Rt Lo hidhihyahnahle sk Rbae3fgi1a 1ae! yor ph el ting

at about 150 ve a thick

suspens o) arh b0 mlqaf Blyeise Addai> m{0gdS mete. %ﬁ?ﬁi’]")qulmé‘ﬂ“eoaﬁd dry in a

\éacggm Qi &l d@ﬁd&fgu@zmymem &ﬂa&rgsm;fot il@uﬁZZLﬁlﬂuteﬁmBi’pﬂidIMS mp 150-152
er st Lnary skil art, an

5 t or nad Ok mOE o TR P2 BinBenyBRsl s fo B ditor e pyek Fochlé

uor obenmjphitese tAfigt bhnites theyesulion elany,rmyse the iteircakeywith tohieph dnyibani doi ndane.

;ZI 3@2 CR bgc%@faﬁsd‘@f&%ﬁ%% B@és@@bﬁ%ﬁﬁ BIPRAyIc A BorfytaRTHR) (R 1f dioxg=6c ar boxyl i ¢

2(R) - h a7 F Satod. T s 2B, AW'lbsdﬁe%%aﬂRw?s

(R - am ode’A(f62) C.hy@Nqy3@-1267,Foumtl dMe 1 56mandel ate 50.0 g (0. 144 nole) and
750 L of t OpHERGe 1(RYYs-BifRenYicarbGnytRinSIRl R)-hyetrSkySoMrSiha b s5 gaqueous
550 mL of DMF and 2.8 g of 10% Pd/C catalyst. Hydrogenate at 50 psi (345 kPa) of
15 hydrogen at ambient temperature for 4.75 h. Filter the reaction mixture and dilute the

filtrate with 1200 mL of water to give a slurry. Stir the slurry for 30 minutes, fiiter, wash
with water, and dry in vacuo at 50°C. Combine the dried product and about 1 L of water
and slurry for 30 minutes, filter, wash with water, and dry in vacuo at 50°C to afford 45.4
g (90%) of 1(R)-(4-biphenylcarbonyiamino)—2(R)-hydroxy-G—aminoihdane: IR (KBr, cm

20 Y); 3584, 3364, 3277, 1632, 1543, 1326, 1073, 743; HRMS calc’d for C2oHzoN,0q:
344.4120; Found: 344.1525.

Combine N-methyl-N-(4-fluorobenzyl)acetamide (364.8 g, 2.01 mol) and THF (9

L). Stir to dissolve and then add phosphorus pentasulfide (537.7 g, 1.21 mol). After 45
min, heat to reflux for 3 h, then cool and stir overnight to give a solid. Collect the solid

25 by filtration and rinse the cake with THF (4 L), evaporate the filtrate in vacuo to give a
residue, dissolve the residue in methylene chloride (about 500 mL), and passed over a
cake of silica gel 60 (1.2 kg) preconditioned with heptane. Elute with 4 L of
heptane/methylene chloride (1:1) followed by 100 % methylene chloride to afford 217.98
g of N-methyl-N-(4-fluorobenzy))thicacetamide (55%): mp = 99-104 °C; Rf=0.42

30 (methylene chloride); 'H NMR (CDCly) 7.35-7.26 (m, 1), 7.14-6.96 (m, 3), 5.28 (s, 1.2)
and 4.79 (s, 0.8), 3.42 (s, 1.2) and 3.15 (s, 1.8), 2.72 (s, 1.2) and 2.69 (s, 1.8). Note:
Partial protons are believed to be due to rotomers.




sodi um hydroxi de followed by 470 nmL of water. Stir for abe#is2d, sgaut es
then add 35.5 g (0.159 nole, 1.1 equiv) of 4-biphenyl carbonyl chloride
portion-w se over about 6 mnutes. After 3.5 h, filter the resulting
slurry, wodg@mnkhe filter cake with toluene, dry in 1G Bhside 50C for 18 h
to give 56.1 g of | (R)-(4-Dbiphenylcarbonyl am no)-2(R)-hydroxy- 6-

ni troi ndane: 1R (KBr, cm1): 3293, 1640, 1549, 1528, 1345, 1329, 1086, 739;
HRVB calc'd for C22HISN2O4: 374. 157, Found: 374.1266. Conbi ne

1(R) - (4- bi phenyl car bonyl am no) - 2(R) - hydr oxy-6-nitroi ndane 55.7 g, 550 nL
of DMF and 2.8 g of 10% Pd/ C catal yst. Hydrogenate at 50 psi (345 kPa) of
15 hydr ogen &wdd metiybietide Ei0giéreat 8 enfodyrin dne7foriion tHialstspensidnedf Neact i on mi xt ure
and di| qﬁc@hflJF§(4ti‘ld0Hb%ﬁz§/l)mz5ahet§1399 (m-g,%b 6%@1? Jﬁéaetghl\é'ﬂe B0TAY Ky Stir the

slurry fo er i, vacuo at 50C
Conbi ne ¥ 51% ngOif éﬁﬁﬁﬁ%ﬁ%{e‘i 593%%? Reglucg the,yeluisie ofahfde%cpm PiXtyRr 30
m nut es,to fibdut 25 mLbgetapadatibn meittken, addpdthell tybuin et\haﬁ(lmnﬂt) Bpdnteduaf ford 45.4 ¢

(kS otpeolflid 8 RutaRiAe 25 RO M MANRdr i B By shpp ARSRAT TR LT B
for czzmmlz@ber tegine #300g: CopltnQ°C,diltar, maszswthdérm nécold methyl t-buty]
N- met hy lethdr, @Addrywabeawg)oa@xﬁie&mtﬁta-iclﬁéiﬂylm fivorQensy®)- ). and THE (9 Q

St to_di | 1 fid 37. 1.21 ).

Aftor ag iRRmoRRongC Ry v RaRE Bﬂpﬁfﬂiﬁ@ﬁ”ﬁiiﬂla&rmg@ Fabestisfih ght to g ve
a soli dfor@miﬁllenpontlhecsbllmFﬂlS%lQbyodndl 2l2ation and rinse the cake with THE (4
L), jgvaporat eoﬁaﬁiﬁeiﬂ}{l)t@ ﬁ%ﬁeﬂ a ﬁﬁ}f&ﬂmﬁ@ %Rm% xaféa:?rhﬁ)liﬁddlg'lﬁ% lve the

resi due 6 ene_ ch assed ove cake of
silica @5@ 2966015'11 dzmﬁtayfalawe%r@m DMAda Oz B %%tnah@ OTEpqii, motan 4 L of
hept anebfadetont amel -mbihglttiiche- nﬁe:thle Gdlorbertyh w-&@@lyﬁmﬁ@hmmh@m&e chloride to

afford . t hi t d 559
89 264 i&%&%gﬁﬁ otgécyg%%er}%{ié e ulvblrgf;ter% t L O C mg) 87( 35/()7 ng( m
1), 7. 1anigusgo g fpamz)Combinzghg foam M)ZO raln df @, §iér, at @m@n}:m t@nptRatyre, 1.2) and
g |155( Sgor'gw%%)h ﬁRer7&%/Gr§vacﬂﬁ #)50anQ %'eﬁgesﬁcﬁae the drmB@H@saIt Ogglr tt'lg)%l_l_ ’ FJrSStZ(::L)gZ 9256

elieve 0 ue for
- 27 Addc??ﬂlfw& gﬂfa‘f‘%eﬁ gbg‘?ngo‘g’w"%"@ﬁmﬁﬂ‘%"‘ﬁ %H@ngf;@ 2 dsuspensi on
of N- et |0 B, QB 1.8007.2ben)) 4.90- 06T @b, ddHijl @. 85(511)5 (g;, ZHQ 46508l (i, i N

i I d b

acet oni bﬂh I3e45((§QHry1_3)00_{§@¢r% %ﬁg%rl ?loiggg{lc ed to about 23 C

Reduce t |on m X nL by evaporation

and t hen addPiiygthe ’teS‘B'éﬁ'ylzo%M“'(e% ef¢ hlorlg and exteagineith 200tpleof ol ume by
evapor ay oo a@@oeﬁo&hnﬂgamdarﬁsnow@ay 200 L 8f Wideh D RieBfaniefaysl of met hyl

ety 99%"“‘? 0 it o bl o by by e afah o) i o0y ™ 7 %
- et hyl - drhbing %@g nﬁghp yornpound obtained above and 200 mL of methylene :
ch]onde. Add 1.00 g of DARCO carbon, stir for Ih, and then filter through a bed of
Hyflo. Evaporate in vacuo to afford 4.0 g of a residue. Dissolve the residue in absolute
25  ethanol (about 40 mL) and add deionized water (12 mL) to give a solid. Heat the slurried
solid to 55 °C for 30 min, allow to cool to room temperature; and stirred. After 24h, filter,
" rinse with 10 mL of a 10:3 EtOH:water mixture, dry in vacuo to afford 1.5 g of the title
compound: mp 108-112°C.
One of ordinary skill in the art will recognize that an alternate name for the title
30 compoundis 6-(1 -((4-ﬂubrobenzyl)methylamino)ethylidencamino)-2-hydroxy-1 -
biphenylamidoindane.




met hyl i mmoni um i odi de as a yellow solid, np 142-1501C. t pray):
theoretical for imniumportion CI1HISFNS: 212; Found: N?lﬂﬂﬂa%%%gﬁbr ne

| (R) - (4-bi phenyl car bonyl am no) - 2(R) - hydr oxy- 6- am noi ndane 10.0 g (0.029
rml) 4 hyl am nopyri dine (DMAP) 0.4 g (0.0032 . equi v), 200
m_ e‘t;‘@?et’t&ﬁ%nd | -nethyl thio- | Relush 5
- et hyI N- (4-fl uorobenzyl)-Nnethyli moniumiodide 10.8 g (96% potency,
0.0305 nmol, 1.05 equiv). After 6 h;28eoncentrate the reaction mxture to a
foam Conbine the foamand 120 nL of toluene, stir at anbient tenperature
15 for 19.5 h, filter, dry in vacuo at 50C to give a residue, the
hydr oi odi de sal t of the titl e @p_]ar}d char acterized by the foll ow ng
NVR: 1H NMR ( CDC13, . : 2H); 7.82-7.93 (m |
H) ; 6.90-7.69(m 14 _2H) 3.45 (s,
2H); 3.00- 3.1 ; ) 3f p . Dissolve the
residue in 200 n1_ 0 xtract with 200 nL of 20 1.0
M aqueous sodi um hydrgxigle fopl, | oned by, of brine. Dry the organic
| ayer over MySO4, fileel dnd gvapor afe uo to afford 15 g of the
title conpound. Conbin& 5 0 gjﬁf @ 3 ned above and 200 nlL of
NRCO

rret hyI ene chI oride :

met hyl ene chloride. Add 1.00cg, o r for I h, and then
filter through a bed of Hyflo. Evaporate in vache®to afford 4.0 g of a

resi due. he re |du abs te et hano 0 nL) and add
o ol zed ek g bbrrieF iiPels R B B8R 48T i B8t i mide) T 6”65
for 30 randtconatﬂtlewdtsuifm@tld(iyﬂmba)rﬁi@aetqjeﬂlat ukftsr 1ahccost torecad.  Af t er  24h,

filter, jonf .er‘t"ﬁe Wr&é‘r Dattn REucito M%I% a@l%sm %mﬁ]\%rtﬂérs%hd ﬂreﬁlgi n vacuo to
afford 1. itle conpo 10 One of ordinary skill in

Phe a6 Pe gD MDA B A XAl FAEeRATHEO RGP BT ap. Lommound |
6-(1- ((4-xf8(1mlr,bﬁmamlo).réiﬂttgso.tafiltem,m)ﬁtemplorambenemmylelaam(tr(e&%}daf bi phenyl am
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_fIuorobétni*sﬁl‘)ﬁetlhl),l'fa?ﬁ(ﬁ@)JeiMHZde&Hadﬁio'b542@ In§dHexyd Hadho He, -yl )anmide 0
F F S Coplyizngs (4-3snomqeA” fHBIPr 6ok i 7as) 1dof, 14841470 14060 MDl4) . et hanol (100
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Di ssol ve.eihe solid in ethyl acetate (about 40 nlL), extract with 2 x 80 niL
satysated add&Atie ﬁl@ﬁi&%@ﬁtgg[ﬂﬂ%gﬁzo%%J g, 40.0 mmol), phenylboronic
acid (9.75 g, 80.0 mmol), and cesium fluoride (32.6 g, 100.1 mmol), DMF (190 mL) and
deionized water (50 mL). Heat to 80°C and add Pd(OAc), (303 g, 4.0 mmol). After 20
min, cool to room temperature, filter through HyFlo with the aid of 100 mL ethyl acetate,
extract the filtrate with 2 x 100 mL 5% aqueous lithium chloride, 2 x 50 mL1.0M
20 aqueous sodium hydroxide, and 2 x 100 mL brine. Separate the organic phase, dry over
MgS0,, filter, and evaporate in vacuo to yield 8.85 g (96%) of methyl 3-fluorobiphenyi-4-
carboxylate as a white solid. "H NMR (CDCl,, 300 MHz) 8.01 (t, }=7.8 Hz, 1H), 7.58-
7.62 (m, 2H), 7.41-7.51 (m, 4H), 7.37 (m, 1H), 3.96 (s, 3H); IR (cm™, KBr): 3033, 2954,
1721, 1622, 1437, 1409, 1298, 1289, 1266, 1097; Anal calc’d for C;4H,;FO,: C 73.03,H
25  4.82; Found: C 73.06,H 4.86.
Combine methyl 3-fluorobiphenyl-4-carboxylate (8.18 g, 35.5 mmol), THF (225
mL), and 1.0 M aqueous sodium hydroxide (225 mL). Heat at 50°C for 8 h. Cool to
room temperature, add 1.0 M aqueous hydrochioric acid (300 mL), and extract with 2 x

200 mL ethyl acetate. Separate the organic phase, dry over MgSQ,, filter, and evaporate in
30 vacuo to afford 7.12 g (93%) of 3-fluorobiphenyl-4-carboxylic acid as a white solid. 'H

NMR (d¢-DMSO, 300 MHz) 13.22 (br s, 1H), 7.93 (t, J=8.1 Hz, 1H), 7.74-7.78 (m, 2H),

7.60-7.66 (m, 2H), 7.40-7.52 (m, 3H); IR (cm™, KBr): 3035, 2666, 2575, 1699, 1621,



1 x 80 nL brine, dry over MgSH, filter, and evaporate inj¥Reed igeyi el d
9.32 g (88% of 10 nethyl 4-brono-2-fluorobenzoate as a white solid. '"H NWR
(d6 DMSO, 300 M—Iz)880 (t, J=8.4 Hz, | H), 7.72 (dd, J=10.8 Hz, 1.8 Hz, |

7. 54vd G060 1.8 Hz, 0.6 Hz, 1H), 3.83 {8y odR (Cm 1,
KBr) 3 105)%2995 1723 11603, 1484, 1438, 1406, 1294(1"'7‘T Tgé%zs 6%095, 885;

Anal calc'd for C8H6BrFQ2: C, 41.23; H, 2.60; Found: C, 40.97; H 2.61. 15
Conbi ne net hyl 4-brono-2-fl uor obenz3at e (9.3 g, 40.0 mmol), phenyl bor oni c
acid (9.75 g, 80.0 mol ), and cesiumfluoride (32.6 g, 100.1 mol ), DIM
(190 nL) and deionized water (50 nL). Heat to 80C and add Pd(OAc)2 (303 g,
4.0 mml1)563 Aﬂ@&erﬂ%l?.ﬁﬁ hl.93 494} Avad calgdfort@pbEOat Gr 22,22 HI 4.20; Folmdugh HyFl o
with the qi]]_qgom_ethyl acetate extract thefiItrate'vvith2x100m_
5% aqueous Ti’thiumchlorid 2 aqueous SOdI um hydr oxi de,

and 2 x 100 fkembing P\é]“‘?@EﬁBB"r“é({‘éC%’H@‘YB? @%J%“%&@s@f‘ )y 48A48E of \ySO4, fi ter
and e_vammt}@téﬂc b]ﬂothQWGronoMnﬁétHyl&nﬁ&n@e (a06 %14 L. (s ol 3-3fe|qU1®D obi phenyl -

5 03 RSB Aft 9%, Aoy U s o Plabig T S
_(cn{ , Kmm)ndeas@aghd 2954, 1721, 1622, 1437, 1409, 1298, 1289, 1266 1097
Anal calc'd t&ﬁb@ﬂjﬁkﬁyﬁ@o~l%aﬁy]%4ﬂmaﬁn PRm Rehonfum/t3510€, H 4. 86.

CorTb | at’e , ) | THE (225
P! 0 3056 Bt b i b e iﬂ%)Bbétif@%sarmlaw@ﬂ#(@f%gmmﬁot s ool
to r ooratmempedaat U5.23 g @@ nlol 0l dduaiusfierst. hy, dvgohdtoly rotaacivapordd@ nl), and
t nact , h d
gcerlﬁc %H&}J@ﬁnﬁst 0?91 Rg]i-dn?et gtyd etﬂ@?&@t@andﬁ%ﬂﬂ&%o{aﬁﬁeﬁw&g p 393% {)]}’
3-f 1 uor supﬁﬁewpﬂtore&wwa@lﬁ%er%htdt 8. addgtho! acetase (400 mLuantlkmae'des DVBO, 300
%2} %3%%:2 200 mLsof 11N-Hiquedhis 9adifrh h d}madéLfothecﬂﬂiv)zoo?ntJMate?8D % ég% 2575,
1699, 18%5‘91 e‘%""‘ﬁ*‘é@bé”]%"gghﬁ’ﬂ%éi Ep Ft’sh"é'b"z;ég’@é’é@g %é‘hises 1408,
1208 12®Blue on gicaaphelntingavitiangradieht O — C1% HERER0! iCnPRyREE chioritle®: Found: C

72. 18, léh’&d:ﬁSS@Q?@%m]@(ftb‘tﬁf)ﬂ}aérg&ﬁ/m:ntﬁ?‘%ﬁfm 51'69( E}ﬁéﬂﬂzli@(tﬂfS g (0.048
nol ) hl. 0 of dinme ﬁf formam de, and

5. 44’ L (‘?fn%%‘éy]?r'ﬁ]l‘meti‘ylé 'vsla"eéagm%xé?@f)f\dtmIapfd@1 fer 2 h, evaporate
t he sol vent Canbihd oRYH(1Dutdxyeartainyiphenyldy-hgahpoyl-metipl-N¥@de as a sol i d.

T e RS B g o
( R -(t- Htﬂues@yeeélrc% ¥ &t 2V ign thy ;@yus emplitswmevaeicebatbang (0. 58 nol
1 eqoi Vitir af\dof teipetatiive fENVERPRI BdaPorl therbattiyn MY:aRe b fdis evaporation
to afford a residue. Dissolve the residue in 100 mL of methylene chloride and cool in an
ice bath to about 13°C, add 1N aqueous sodium hydroxide (272 mL), followed by 3-
fluorobiphenyl-4-carbonyl chloride 11.26 g (0.048 mol, 1.1 equiv) dissolved in 120 mL of
methylene chloride. Add an additional 30 mL of 1 N aqueous sodium hydroxide and stir
25  atabout 10°C for 40 min. Partition the reaction mixture between water and methylene
chloride. Separate the layers and extract the organic with water, dry, and concentrated on
a rotary evaporator to afford 20.67 g of residue. Chromatograph the residue on silica gel
eluting with a gradient of 3 — 10% methanol in methylene chloride, followed by a second
chromatography on silica gel using a Prep 2000 eluting with a gradient of 3 - 10%
30 methanol in methylene chloride, to afford 11.34 g (49%) of the title compound: MS m/z =
526 (M+1).
As will be understood by one of ordinary skill in the art, an alternate name for the
title compound is 6-(1-((4-fluorobenzyl)methylamino)ethylideneamino)-2-hydroxy-1 (2~
ﬂuorob:phenyiamido)mdane
35




10 to renmove nost of the pyridine, add ethyl acetate, and »fm%g@g rotary
-evaporation to give a residue. Store the residue overni g}]t at , add
ethyl acetate (400 nm.), and extract wth 200 nL of | N agueous sodi um

hydr OXi%dJs}BHo&V‘Bd by 200 nL of water. Dry the or gaq,lccl;wlsgzyzggﬁgover Na2SO4,
filter and evaporate to give a residue. Chromatograph the Tesidue on

silica gel eluting wwth a gradient of 3 - 10% net hanol in nethyl ene
chloride to 15 afford 18.85 g (76%30of |

(R) - (t-butoxycarbonyl am no)-2(R) - hydroxy-6-(1 -nethyl-N -(4-

fl uor obenzyl )-N -net hyl am di no)i ndane: M5 mz = 428 (M+l), np =123-132C.
Conbi ne I (R)-(t-butoxycarbonyl &xample42( R) - hydr oxy-6- (1 -methyl-N -(4

fl uorobenzyl ) - N - mot bl i o indang 8. 88 @(Q Q44 m!) and 110 ni of
trifluoroacetic acidin an 1ce barn. wen € add on i s conpl ete renove
the ice bat RIYQHpENZygmeny:amino lethygaencifing - 4limdrexyandand -yhlampiganor at e t he.
reaction mxture by r e gporationHt af f¥xd_a residue. Dissolve the
residue in 100 niL of ?@gﬁe“ ghl ori @ n n an ice bath to about
13C, add | N aqueous sodidnT™HytFoRy AL , gl | oned by 3-

f | uor obi phenyl - 4- car bonyl chl diti;d 26 g (0c048 nol, L | equiv) dissolved
in 120 M. of = nethyl ene chloride. Add an additional 30 nL of | N aqueous
sodi dm hydr oRfigEME{d-6duk o o ixpre of Negyclobsryicarbodignide-N- Partition the

r eact i ofmettiyliolysgrehetesingNovgbioehend 2 Mldbiny) (e30mg, @B0GAMEIganddepar ate the |ayers

~and extr h L gani | th er r concentrated..on a rotary
-evapor atdgcﬁfofotglpglf '?yg)'_rqu a?@&é"? aaldgfﬁfn}%gioga}é/ﬁoiﬁﬁﬂ%w&&sg °p ﬂfd&)r esi due on
silica dudroxyshaginimige (d-he, 0.4 muookhin DMF @.2 mLpandrietnieesobition of NeBhy| ene

200Q el Ty e waopRdinklh 5y 36 A0 AN AL 145 B8 ne. o or | do
to ngOW%PW‘E(@%&?%‘WH@@W %bforﬁ?atmhfan@épﬂlyﬁtw&ne t@@%’iemn L As will
be undersindadzonyut Geehnologies, 3iTnamyl/g100mg, 0.37 enodirangd agitatetot £forére name f or
the titk i : . . .

6 (1 - (( 1 P& FARBHE ofSture o doliver 2 001 sourign of e e sompopnd, MS (ne): .

f1 uor obPph@hyi ami do)i ndane. 35 17 March 2006 WO 03/ 027061 PCT/ US02/ 25969
-30 Exanple 4-1 2',6'-Dichlorobiphenyl-4-carboxylic acid (R )-(6-(11(

{1 uggobenzy! ¢ /ieL il ARl B bieiRsaTLeahl Ry’ ndan-1 -yl)ami de G

Ex. # Compound Name MS (m/e)
4-2 2',6'-Dichlorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 542 (MH
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
4-3 2-Methylbiphenyl-4-carboxylic acid (R)-(6-(1-((4- 522 (MM
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
4-4 2'-Chlorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 542 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)- '

hydroxyindan-1-yhamide
4-5 4-Trifluoromethylbiphenyl-4-carboxylic acid (R)-(6-(1-((4- | 576 (M™)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
4-6 3-Chioro-2',4'-difluorobiphenyl-4-carboxylic acid (R)-(6-(1- | 578 (M").
{((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yDamide
4-7 2'-Trifluoromethylbiphenyl-4-carboxylic acid (R)(6-(1-((4- | 576 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-




\ H3 Cl

net hyl pol ystyrene resin (Novobi ochem 2.0 nmol/g) (150ny,
di chl or obi phenyl -

2',6" -

5 Add DMF (1.6 nlL) to a mxture of N-cycl ohexyl cay RpgiH Figde- N.

4-carboxylic acid (] 4nyg,

0. 30 mmol ) and
0.05 mml) followed by a

sol uti ORyPé3/dhoe Ny dr oxysucci ni mide (2.3ng, 0.02 mmol )pdhshMz0d0- 2 ML) and

then a sol ution of

- (3-

am no- 2- hydr oxyi ndan-5-yl)-N-(4-fl uorobenzyl)-N net hyl -acet am di ne (6. 6ny,
0.02 10 mmol) in DMF (0.2 nL). Agitate the mxture for 16 hours then add
pol ystyrene trisamne resin (Argonaut Technol ogies, 3.7 mol/g) (100ng,
0. 37 | )-and_agitate for a further 24 hours. Filter the mxture to
deliver {&x04#01 G&@@hu&N@meOf the title conpound. N5 (Mgimse) 577 (M. 15
Exanpleg 4-2°1 rgu g ] re grepared essential Ty as| exanple 43 1. Ex.
4Conpour ANy -pAml ' ' 4. i bi d
(R) - (6- ( B-§ ( 4- p8Rethy)bifHenylet-cidemylid ac)dB)-(6:(1-@A no) et hyd22idEnean no) - 2(R) - h
dr oxyi ndan- 1- y“%gm 3t r boxylifc acid
(R-(6-(1-((4-p ﬁ)}gzyﬁpuoFyﬁgwétﬂlﬁ%}?ﬂx{noﬁn@no) et hyll i deneam np)-2(R)- h
“drox ' ndan-1-_[thydipxpiadan:] nrnhlnthvl 4rcarboxvllc acid
(R -(6- (3 (4- 564@6(Mﬂu6}o m&gﬁeﬂwmmn Pyl isdepeaym no) - 2(R) -
hdr ox ndan-1 - %@H' qm 5 kﬂ% hﬁﬂﬁ 4- car boxylif acid
(R) - ( 6- ( 1- ( ( 4-[EFETIRROPEY orHH § b)ethy] i deneamino)-2(R)-
hdr ox indan-1- mYémﬂedam-IGQ)m'ﬂforo 2' d| f | uor obi phenyl - 4-car bpxylic acid
(R)-(6-(h-1978 (d“-@szétﬁ hd RRBAYa TR gﬁfq t@ I m nop - 2(R) -
hdrox ' ndan-| - ﬂp nggﬁﬂ ? oron&%%@qu @ { igcggﬁoxyl c acid
(R (6- (| -((4-57*‘610{%%23’})111&@?161%&9}6@} Hypaht (R et hyl ildeneami no)| 2(R - 17
March 2006 WO |0i3dRyiAdh- 1IPDRhiR02125969 - 31
4-11 3" 4-Difluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4~ 544 (M")
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-12 3',5'-Dimethylbiphenyl-4-carboxylic acid (R)-(6-(1-((4- 536 (M)
ﬂuorobenzy})methylamino)e_thylideneamino)-Z(R)~
_ hydroxyindan-1-yDamide
| 4-13 4-Cyclohexylphenyl-1-carboxylic acid (R)-(6-(1-((4- 514 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-y)amide
4-14 3'-Cyanobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 533 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-15 3',5-Difluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 544 (MY
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-16 | 3Fluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 1526 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-17 2'.4-Difluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 544 (MM
fluorobenzymethylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-18 2',3-Dichlorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 576 (M™)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-19 | 4-Chlorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 542 (M)




Ex. Conpound NanmeMs (nfe
4- 84" - Met hyl bi phenyl

h drox indan-1-

f1 uorobenzyl ) met hyl am no) et hyl i deneani no) - 2(R) -

4- 96- ( 2Ry @hobtosor Ophenyl ) pyri di ne- 3- car boxylic acid (PB;[,UE
uor obenzyl ) met hyl am no) et hyl

((4-f1

| )am de
-4-carboxylic acid (R -(6-(1-((4-522 (M)

hdr ox

deneam no)-2(R)

17 March 2006

i ndan-1 -

| am de

Prkden 45 (M

drox i ndan-1I -

1

am de 4-106- (2- Met hyl phenyl ) pyri di ne-3-carboxylic acid (R -(6-(1-((4-523

(M) fl uorobenzyl)nethyl am no) et hy:fzi'deneam' no)-2(R)- hdrox indan-1- 1
am de 4-113',4' -Difl uorobi phenyl -4-carboxylic acid (R -(6-(1-((4-544 (M
fl uorobenzyl ) net hyl ami no) et hyl i deneam no)-2(R)- hdrox_ ' ndan-| - am de
4-123' ,Q'Eng e Mﬂyupmﬁg}yé 4-carboxylic acid (R)- (6- (| Mo (e p36 (M
f I uor obgnzyT) thyl i deneam no, hdrog~—Tndan-1=—L am de
4-134- QYcl ohexy’ﬁ‘f?ﬁg’ﬁ%w’l” urb %feiw@g%?&?‘a‘)“(’)%(ﬁées (1- ((4-514 (M
f 1 uor obgnzyl ) netylmlkgindand)@lahywdel deneam no) - 2(R)- hdrox indan-1- | am de
4-143' - Cyapobi 1.6 aci (1-((4-
fl uor obe}%%}l ) @‘%ﬂ?ﬁk@ﬁ&%@& %OJQQIC%&(HR;'@QK(% hdr oX §§%Q‘w |- 1 am de
4-153" , %' -Difl mﬁrpﬂxemythylmnma}eﬂwkﬁnﬁ@mam YRR - (6- (11- ((4-544
fl uorob<=nzy| ) NEdyok RdRA0)Bjahydel deneam no) - 2(R)- hdroy indan-1- |)am de
4-163' - F roni |-4c I DOX acid (R (6T E@Eﬂlw .
fluor oberdi';él)l ) e W%é‘?wq ‘ﬁ 1%0 ﬁ@ﬁé’gﬁhéﬁuz«‘(m o>2y| ndan- | -
| )am dei4-172' fwomlbeﬂzlyl)mctbjdalpine)e;ﬂyhdeneambm)@(R) c acid|(R-(6-(I [((4-544 (M
fl uorob<=nzy| ) n%&%}( ﬁﬁlﬂ%l [ deneam no) - 2 (R) hdr oxyi ndan-l - 1 amde
4-182' , § -L)IC[IUIUUI pm—:l F=4-= Xyt aci d(R—<6(=({457(M
f1 uor obef2¢1 ) rtedeMgthurban b@qﬁlgquhﬁw%%(%y ~((4- (R) hd 846 Ban- |- 1 am de
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-23 3',5"-Dichlorobiphenyl-4-carboxylic acid (R)-(6-(1-({4- 576 (M™)
fluorobenzyh)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-ylamide
4-24 2'4',6"Trimethylbiphenyl-4-carboxylic acid (R)-(6-(1-((4- | 550 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide .
4-25 6-(4-fluoro-2-methylphenyl)pyridine-3-carboxylic acid (R)- | 541 (M")
(6-(1-((4-fluorobenzylh)methylamino)ethylideneamino)-
2(R)-hydroxyindan-1-yl)amide
) . + .
4-26 | 52,4-Difluorophenyl)pyridine-2-carboxylic acid (R)-(6-(1- | 43 (M")
((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide:
4-27 2-Fluoro-4'trifluoromethylbiphenyl-4-carboxylic acid (R)- | 594 (M")
(6-(1-((4-fluorobenzyl)methylamino)ethylideneamino)-
2(R)-hydroxyindan-1-yljamide
4.28 4-(Pyrrol-1-yl)phenyl-1-carboxylic acid (R)-(6-(1-({4- 597 (M)
fluorobenzyl)ymethylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-29 6-Methylpyridine-3-carboxylic acid (R)-(6-(1-((4- 447 (MJ")
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-30 4-Cyanophenyl-1-carboxylic acid (R)-(6-(1-((4- 457 (M)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide




4-194' - Chl or ob
WO 03/ 027061 P

fl uor obenzyl ) met hyl am no) et hyl i deneam no) - 2(R) -
4- 203" - Gd pi@RksPheny] - 4-carboxylic acid (R)-(6-(1- ((‘bcﬁﬂ%

) met hyl ami no) e
4-214-Tri |l uor

CTI US02/ 25969 -32 Ex. #Conpound Nane' M5

t hyl ideneam no)-2(R)- hdrox indan-1I-

onet hyl phenyl - 1- car box

Iy am

hen 1-4-carboxylic acid (R)-(6- (1 ((4- Sﬁwma}alm@h 2006

hdrox i ndan-1- ])am de

dﬁ% fl uor obenzyl

lic acid (R)-(6-(1-((4-500 (M)

Dissolve equimolar amounts of N'-(3-amino-2-hydroxyindan-5-y1)-N-(4-
fluorobenzyl)-N-methylacetamidine (229 mg, 0.70 mmol) and 6-cyano-3-carboxypyridine
(0.70 mmol, 103 mg) in anhydrous DMF (4.0 mL). Add triethylamine (0.487 mL, 3.50

mmol}, foli
10

owed by benzotriazol-1-yloxytris-dimethylamino phophonium

hexafluorophosphate (296 mg, 0.70 mmol). Ailow the reaction to stir at room

temperature for 0.5 hours. Dilute the reaction with water (100 mL) and extract with
EtOAc (3x50 mL). Dry the combined organic layers over MgSOy, filter and concentrate.
Dissolve the crude reaction product in THF (5.0 mL). Add hydroxide resin (BIO-RAD
AG 1-X8 resin, 20-50 mesh — washed with water), 1M NaOH, MeOH, ether and dried in

fl uorobenzyl )m et hyl am no) et hyl i déf€am no)-2(R)- hdrox 'ndan-1- 1)am de
4-224- Met hyl phenyl - | -carboxylic acid (R)-(6-(1-((4-446 (M flI
uor obenz\ll Ynethylam. no)ethylideneam na)-2(R)- hdrox indan-1- |)anm de
4-233' , § Exmchlmlﬁwup@gm} 4- car boxylic acid (R)- (6 (|' w18 (Arep 76 M)'d
f I uor obg yn ] 1 de -~ Ndro n Il am de
4-242', Q,Zjé' - Tﬁ’%t’ﬂ{}]ﬂ ‘{h‘P@‘ﬁéﬂ zﬁ@’&?‘% d(é '?cﬁld("m) (562?1%((4- 550 (M fl
uor obenzyl ) met Hiuombchzyljm)arhylamhnoﬂmhdmmm):r}-Z(BR) hdr gx i ndan- | ])am de
4- 256- (4-f1 Uor%yﬁmﬂ?i%&%' lpﬂﬁa'ﬁ}’bé pyr| di ne- 3-car boxyl I C ac1 d (R-541 (M (6-(!
- ((4-f | yoropenzy - met nytani noj et hytrdeneantno h—et-ox—rdan- | -
1) ami de |4-3265- % 2 4" Thiiffuornb rnbp%éﬁgﬂaqullcamémé@dbbxy| i541 i (R)-(6-(1-545
(M ((44f1 uorotmmmbhnz)ymn%wmmdﬂ%eédwhmbﬂmﬁam no)-|2(R)- hdrok ' ndan-I -
] )am de 4 272" |LFlLuor.o 1 5| f.l uoronet hyl bi phenyl - 4-cgrboxylic arid (R)-594
(M‘l') (6 A v ( }’}’Qfo?i}ﬂﬂflaﬂ n}d I P th"l am nn\ et h_ul denearm qo) 2( R) hdr ox
~'"'ndan- 1 - 4]3)3am cﬂémfﬁ’%h@ﬂﬂﬂraarbobcylwa):]dﬁﬁb}yﬂ EIL({ttar boxyl} soz (M) d -
(R) - (6-(1° ( (453 kMo hhugyahies ) et hyl ildeneani no) t 2(R) -
hydr oxi pdan- 1 - Zr ng) 3 g M}? pyr‘f’}gﬂnr@j11 g?car boxylic acid
(R) - (6- (1—((4- A]Xdroxwman ] yl)aml e
4-34 | 2- Methoxyblphenyl -4-carboxylic acid (R)-(6-(1-((4- 538 (MHM
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide
4-35 3,2-Difluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 544 (MH")
fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yDamide
4-36 6"-Fluoro-2'-triflucromethylbiphenyl-4-carboxylic acid (R)- | 594 (MH")
(6-(1-({4-fluorobenzyl)methylamino)ethylideneamino)-
2(R)-hydroxyindan-1 -y])afnide
Example 5-1
6-Cvanopyridine-3-carboxylic acid (R)-{6-(1-((4-
fluorobenzyl)methylamino)ethylideneamino)-2(R)-hydroxyindan-1-yl)amide
o
F e
N N 2/ CN
-
Y 11 OH
. 5 CH3




f1 uorobenzyl ) met hy] am no)etliylideneam no)-2(R)- hdrox ingapkeh dopgm de

4- 304- Cyanophenyl - | -carboxylic acid (R -(6-(1-((4-457 (M

fl uor obenzyl ) met hyl am no) et hyl i deneam no)-2 (R)- hydroxyindan-1- 1)am de 17
Mar ch 2QQ5n:M80831027061 ) PCTI US02/ 25969 -33 Ex. #Co H%OJZ?%@I\/S (me)
4-313,2',6' - Trifluorobi phenyl - 4-carboxylic acid (R)-I g-( -((4-562 (M fl

uor obenzyl ) net hyl am no) et hyl ideneam no)-2(R)- h drox 'ndan-1- 1 am de
4-323,2',6' -Trifluorobi phenyl -4-carBoxylic acid (R) -(6-(I-((4-541 (M)

fl uor obenzyl )nmethyl ami no)ethyl ideneanmino)-2 (R)- h drox indan-1-1am de
4-332' - Met hyl bi phenyl - 4-carboxylic acid (R)-(6-(1-((4-522 (M

f | uor obevzyd) undtshiptiormisbasiq @tdisiil it dmbeatnempgratiie Ryr-24th. dlileex thenekatiend,- 1 am de
4-342' - ' - [ Cr:AC] =60 (- - 538 (M)

fl uor obﬁ%@%&%?ﬁgﬁ%ﬁﬁg e&%@ﬁ%%&%%&% é?g?{d?u }'E&y(%s}éiétﬁggggndan- 1- 1 am de

4- 353, 2' hryagsPBh R EHhHexanesde give 283 mel WV/pmS thegitie comppondasp (vH ) |

uor obenzyhijenvkd. M5 arlenaseMyl | deneami no)-2 (R)- h drox 'ndan-I-1am de
4-366‘5' -Fluoro-2'-trifluoromethyl bi phenyl -4-carboxylic acid (R)-594 (M)
(6-(] -((4-fluorobenzyl) met hyl am no) et hyl i deneam no)- 2(R -hdrox indan-| -

1) am de Exambkemmess-3 thipugh§-§ até prepBedoeasdntiallyl ds Exampld S¢IR) - (6- (] -((4 flu

or obenzylgknet hybapdaa@Naifay! | deneam no) - 2(R) - hydr oxyi ncﬁ@(mﬁ:) -yl)am de 0 CN
Di ssol vg_equirmi-ar,_amount s—of N~ 3=ani no- 2= hydroxyindan- o- yt )=\ ( 4-

11 uor obdiy| ) | ASTRIOFPLIREnH-embReYiomesl (600 ol )| 4ha ()

6- cyano4 3- car bflxgrpyehzydnitthylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide

5-3 4-(Thien-3-yl)phenyl-1-carboxylic acid (R)-(6-(1-((4- 514.1 (MY

fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide .
5-4 6-Trifluoromethylpyridine-3-carboxylic acid (R)-(6-(1-((4- 501.1 (M)
fluorobenzylymethylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yhamide
5-5 3-Fluoro-2'-trifluoromethylbiphenyl-4-carboxylic acid (R)- 5941 (M)
(6-(1-((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide

5-6 2-Fluoro-4-trifluoromethylphenyl-1-carboxylic acid (R)-(6- | 518.4 (M)
(1-((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
5-7 2'-Chloro-3-fluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- | 560.2 (M™)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
5-8 5-Phenylpyrazine-2-carboxylic acid (R)-(6-(1-({4- 510.3 (MY
fluorobenzyl ymethylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide




(0.70 mml, 103 ng) in anhydrous DMF (4.0 nlL). Add tri et hy} gadde2008- 487 ni,
3.50 mmol), followed by benzotriazol- | -yloxytris-dinethylam no

phophoni um 10 hexaf | uor ophosphate (296 ng, 0.70 nrnol). Allow the reaction
to stirwfoshoepe tenperature for 0.5 hours. Dilute tRherfiRafki@n W th water
(100 nL) and extract with EtOAc (3x50 nL). Dry the conbined organic |ayers
over MgSM4, filter and concentrate. _ Di ssolve the crude reaction product in
THE (5.0 nL). Add hydroxide resin (3L5>TORAD AG 1l -X8 resin, 20-50 nesh -
washed with water), I M NaOH, MeCOH, ether and dried in 17 March 2006 WO
03/ 027061 -34 PCTIUS02125969 vacuo) until solution is basic and stir at
anbi ent tenperature for 24 h. FExamplefHe reaction, wash with additional
THF, evaporate ond-@-Shiblogen@Slyriaing- 3ok Micda¥idfRagdy1q@-um  chr omat ogr aphy
wi th Et OAc/ xanes 10 ' 25 (799, O n N nB%Jnd as a white
solid. MS (ntef R E AR IS A e AIICe
5-23,5-Di fl uorob (}nyl - 4- car box

fl uor obenzyl ) met hyl

oNy) etdwyl
5- 34- ( Thi en- 3-yl ) phen - caybox
f1 uor obenzyl )met hyl am T noyet iyl 8AP0) -2 tR) - h drox 'ndan-1- 1
am de 5-46-Trifl uoronet hyl pyr Edj sAar boxylic acid (R -(6-(1-((4-501.1
(M fluorobenzyl) net hé’l am_ no) et hyl i deneamni no) - 2% ) - hdrox indan-1- 1)am de
5- 53°Fl uor o- Dissalyq N@Ghwmirend(Rishyshenyndaa Sl Bék inorebeaas N R) - 594. 1 (M
(6- g 1- (5 h&ﬂfylétsaé]ﬁiaﬁigmlﬂgfz}imw,ﬂ@m Ehwl)@gwldrd}flﬁﬁﬁ &hﬁ:—%ﬂboxyg@?%? I( gdggélh 1
am de 5-62- 0-4-fri or o yl ;1 -.car.box a -(6- :
(M (1-§ 44 ﬂ@bmﬂi&vﬁm@mW@?ﬁ@?ﬂﬁq%@ﬂﬁmwﬁ;@%@ﬁ}cﬂ) hdrox i ndan-1- 1
am de S{oRwedhy bungotBazol-lotabiripidansthylamioa plaphytiire hexafldoroFosglfite( | - ( (4- 560. 2
,(N{;) fllmlrrﬁg%ngwm&ymro%e RHBtion RO bl Pebh {IERARTE bint Rmplefidd) - Ny dr ox
" %8- i)iiu?e?l?g rez(iaction with water (100 mL) and extract with EtOAc. Dry the combined -
organic layers over MgSQ,, filter, and concentrate. Purify by flash column
chromatography with CHCl3/MeOH mixtures to yield 276 mg (35.7%) of solid title

compound is isolated. MS (m/e): 543.0 (M").

-(1-((4-544.2 (M
¢ hdrox i ndan-1- 1 am de
-((4-514.1 (M)

15 Examples 6-2 through 6-4 are prepared essentially as Example 6-1.
{ Bx. # Compound Name | MS (m/e)

6-2 6-(2,4-Difluorophenyl)pyridine-3-carboxylic acid (R)-(6-()- | 545.1 (M)
((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-ylamide '
6-3 4-lodophenyl-1-carboxylic acid (R)-(6-(1-((4- 558.0 (M")
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
6-4 6-(Thien-3-yl)pyridine-3-carboxylic acid (R)-(6-(1-((4- 515.4 (MH)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-ylamide




5- 85- Phenyl pyrazi ne- 2-carboxylic acid (R)-(6-(1-((4-510. 31f Makch J006
uor obenzyl ) met hyl am no) et hyl ideneam no)-2(R)- hdrox indan-1- 1 am de
Exanples 5-2 throw h 5-8 are prepared essentially as Exanple 5-1. 17 March
2006 WOu3d 1 PCTIUSO2 /25969 -35 Exale 6-1
6- (2- Chl orgggéﬁgl)pyri di ne- 3-carboxylic acid (R)-(6. P(Ji[‘IUF?ZAzs%S\ _
fl uor obenzyl ) nmet hyl am no) et hyli deneam no)-2(R)-hydroxyi ndan-1-yl am de CH3
NN Y CH3 5 Dissol ve -36-

-(3(R)-am no- 2(R) - hydr oxyi ndan-5-yl ) - N- (4-f | uor obenzyl ) - N-
rret hyl acet am di ne (42ng, 0.13 mml) and _
6- (2- chl or ophenyl ) pyri di ne- 3- caEbamplei7d acid (103 ng, 0.70 mmol) in

anhydrous DMF (2.5 4@3%@@95 )bﬁénﬁ-hﬂfmg!nggc(l&)g% F§ Egh); fol I owed by

benzotri azol -| -yl oxXytTis- 1 xafl uor ophosphate (54
my, 0. 13muol Juordhenaimeitlamingiethyiidencs aripdlagsd

conpletion. 10 D|Iutethe reactlon vmthc\/vat (100 rrL) and extract with

Et OAc. Dry the conbiff organi c |aye filter, and
concentrate. Purify b ash, ¢oj,um 2
m xtures to yield 276 ) @ itl egonpound is isolated. M

(me): 543.0 (M. 15 . Exanpl es,6 0y (')'L%’L 6-4 are prepared essentially as
Exanpl e 6-1. Ex. #Conpound NanmeMs (nie _
6- 269( 2, 4- Di Cbmb'ma&h@opheﬁplyk—bmtbmli@aai@ﬁ%jd&-ﬂl-'((6— aC| d (R-(6-(1-545.1 (M)

4-f |
-((zlgoxi ndm&&%&%&%&&gﬂ;ﬂm@&%&&& ng%@yjq; %??‘%@ y HFE@EORP-]E’B- (1- ((4-558.0
(M f|u§2’é6 auRl) ¥ ﬁ@ﬁvlsiaa?ﬁl)ﬁw B 1288 321 (R) - hydroxyi ndan-1 - 1
am de 6{eiﬁk(s(fiﬁp]ﬁﬂyl]amy]bll)l@yp‘allﬁﬂlmﬁ@{034506@%352'Iﬁmé?ind:h&B)le £1®06-KéaA- 515. 4 (M)

{Vggggogg‘g@ys{,@aggp@ﬁgg%@ B HE RSN BPdashfiion. BiLRnd esialy 1-Y1 ) am de 17

with Ethyl acetate and stir with an equal volume of saturated potassium fluoride for 3

&

hours. Filter the solution through a pad of celite. Separate the organic layer from the
aqueous layer and dry over magnesium sulfate. Remove the organic solvent by
evaporation and purify via flash chromatography with dichloromethane and methanol to
yield 0.035g (30%) of the title compound as solid material. MS (m/e): 509.2 (M™).
15
Example 8-1
2°,4°,6’-Trifluorobiphenyl-4-carboxylic acid (R)-(6-(1-{(4-
fluorobenzyl)methylamino)ethylideneamino)-2(R)-hydroxyindan-1-ylJamide

20 Combine 2',4',6"-trifluorobiphenyl-4-carboxylic acid (66 mg, 0.26 mmol), EDC
(53mg, 0.28 mmol) and N-hydroxysuccinimide (0.33mg, 0.28mmol) in dichloromethane
and stir until completion, Wash the solution with 1 N hydrochloric acid. The organic
layer is dried over magnesium sulfate and concentrated. The residue is combined with N'-
(3(R)-amino-2(R)-hydroxyindan-5-y1)-N-(4-fluorobenzyl)-N-methylacetamidine (42mg,

25 0.13 mmol) in dichloromethane and stirred until completion of reaction. The solvent is
removed by evaporation and the residue purified via flash chromatography with
dichloromethane and methanol to yield 37 mg of the title compound. MS (m/e): 562.0
(M").




-36 Exanple 7-1 4- P idin-3- f hen 1-1-carboxylic acid R) 11 ®tatdird006- _

fl uorobenzyl nethyl am no)ethylideneam no -2(R)-hydroxyindan-1 -yl)amde O
5 Conbi ne 4-i odophenyl -1 -carboxylic acid (R)-(6-(1-((4-

f 1 uor oberzdsledfset hy! am no) et hyl i deneami no) - 2( R) - hydr oxp¢ErRdgdisbee- Y! ) am de
(0.131 g, 0.235 mmol), 2-(tributylstannyl)pyridine (0.129g, 0.352 nmol)
and tetrakis(triphenyl phosphine)pal] adi un{0) (0.406g, 0.352 mmol) in

di oxane at 80C. Heat with stirringantil conpl eti on. Renbve the solvent by
evaporation. Dilute the residue 10 with Ethyl acetate and stir with an
equal volune of saturated potassiumfluoride for 3 hours. Filter the
solution through a pad of celi tdaﬁ—algélﬁﬁﬂate the organic |ayer, fromthe
aqueous | ayer and d.4-DiViesrobipkHngsd-caboxylid aiE(R) RS- t he organic sol vent by
evaporation an ' vi a.] h..chr omat gk aphy w t h .dichl promet hane and
net hanol to &ﬁwwm%%&%MMI id mterial. M
(me): 509.2 (M. 15rkxaqpl e H8-1 2', 4 Tri fl uorobi phen, |-4-carboxylic

i en%yl met hy Ham
Tydro vfrlﬁ Y 20
2',4',6" 7trifluorobi phenyl - 4- cay [ ng, 0.26 mmol ), EDC
(53nmg, 0.28 mmol) and N hydroxysuccini m de (0. ¥ 0.28mmol) in

Py GonLor | ¢t T . HiboifHeil siBhyc el S03Re TUMBAT Sl Tt and
i | d.. Thy | C . | | Y Si U
concent MeploV s inEieg (49 T OESABIMADEnDIGE (A lme, 0684 mmoD in 15 mi
( 3(R) - anif methZlehd) ehiyridle axty farddn-Conping (0¥ (-44S | uor obenzyl ) - N- et hyl acet ami di ne
(42nmy, hiofl fﬁﬁi | I il . conpl etion of
reacti Oﬁﬁo&ﬁ%ﬁg%@%ﬂqfﬁgﬁ b&fg&%é@gﬁ% € lggd%r}gﬁl ?i%)'.{ni gﬁﬁ%e"l a}cgés)tiggue purified
vi a fl abHtybesics e onr SR ymmgh with BiA A mEbiBthandstinfed 2kpt Banostet o yiel d 37 ng
- of tipe (TFAl@d&qequeed stessE. DIkélVe thoRedidlle in(hdthylché chBfigdland @ oMAR B3/ 027061
PO S0 B & i OB frds cs, A Ot SPEIRBR oA Ry © 21 d
triethylamine. Add this resulting solution to the above mixture and stir at rt for 12 h.

20 Conhi ne

Pour the mixture into methylene chloride, wash with water, dry with Na;SOs, and
concentrate. Purify the residue by column chromatography (silica gel, 3% Me¢OH in
15 CH,Cl,) to give 199 mg of the title compound as a white solid (55 % yield).
' "H NMR (CDCI3) 6 8.21 (1 H,t,] =8.4 Hz), 758 (2 H, dd, ] = 8.8 and 4.8 Hz),
7.32(1 H, d, 1 =13.2 Hz), 7.26-7.23 (2 H, m), 7.19-7.12 (3 H, m), 7.04 (2 H,t, ] = 8.8
Hz), 6.68 (1 H, s), 6.66 (1 H,s), 5.32 (1 H,t,J = 5.2 Hz), 4.82-4.72 (1 H, m), 4.64 2 H,
- 5),456(1 H,q,J=6.4Hz),3.32(1 B,dd, ] =15.6 and 8.0 Hz), 3.00 (3 H, 5), 2.96 (1 H,
20 dd,J=15.2and 8.4 Hz), 1.96 3 H, s). MS 544 (MH").

Examples 9-2 through 9-6 are prepared essentially as Example 9-1.

Ex.# | Compound Name MS (m/e)
9-2 4'-Fluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 526 (MH™)
fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yhamide
9-3 4'-Fluoro-2'-methoxybiphenyl-4-carboxylic acid (R)-(6-(1- 556 (MH)
((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
9-4 2',6"-Difluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 544 (MHY)

' fluorobenzylymethylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yhamide




f1 uorobenzyDnet hyl am no) et | yl i deneami no) - 2(R)-h, dy roxyi papiednhdtokam de F
5 Stir a mxture of 3,4'-difluorobiphenyl-4-carboxylic acid (160 ngy, 0.684
mol ), N-hydroxysucci ninmde (79 ng, 0.684 nmmol) and DCC (141 ng, O0.684
mol ) i of nethylene chloride at rt for 2'h. | 6-(1-((4

fl uorobgvr?;@fﬂ rr6elt hyl am no) et hyl i deneam no) - 2(R) - hydrof??ﬁ%gir}:g?&-yl ) car bam c
acid tert- butyl ester (256 ng. 0.62 mmol) with TFA (2 nL) at OC and stir
for 2 hr. Evaporate 10 TFA under relfdced pressure. Dissolve the residue in
met hyl ene chl ori de and evaporate to dryness - repeat this process three
times. Add 5 nL of nethylene chloride and I nL of triethyl arri ne Add this

resul ti r%Xs?QI Jbbn%munal\}aqe above m xture and stir at Méf)rn/ W)C Pour the

m Xt ur e (HAte—EthH-ehe—c-or-de—wash—w-th—wat-er—er- A sS4, and

concent 1 8t%e. 3@'rﬁliﬁqrolvplenyle%mﬂnmylhxyacwmmﬁw(1@(164-0rrat ogr apﬁﬁ@l((MH*) ch gel, 3%
MeCOH i n|15 C:I-l.’ﬁ:ggr),b 115712k Do) B8y 1R ga% bigye conpound as a whjte solid
(55 % yilel d) . Nl\)éF’egy%'lbc@' Lo)gHgen OBF)J:8.4 Hz), 7.58 [2 H, dd, J
= 8.8 and_4.8 oxymﬁlam&-yk)qmqqe_d 1 = m 2 Hz) 7 267 23 (2 HIm,

7. 19-57.31-2-65- 3H'|3 2'@" Tnﬂu&éb;ﬁl%nﬂA»éarboicy‘Ec ﬁch(R)J('B-IL—(r%ﬁ» 62 (6522 2+]5|_|)), 5j 664( é6l(-l,l

s), 5.32 \ , 4. : 5), 4.

H? q, J AL r°€e§23§g"ﬁ?@@%"%ﬁ?ﬂ%‘m"ﬁjé@l&m,3.OC(3H, s),2.95(1 H 20
]

dd, J =[15.2 rcacymdﬂzi amige (3 H._s). MS 544 (MH). Exanples! 9-2 through
9-6 are prepared essentially as Exanple 9-1. Ex. ##Conpound NaneMs m e
9-24' - Fl uor obi phenyl - 4- carboxyl jc a 'fl R -(6-(1-((4-526 (M+H) fl

uor obenzyl ) met hyl am no)ethylid )-2(R)- h droxindan- | -yl)am de
9- 34' - Fl uor o- 2' - met4aByoyti RY-cdrbokyliasd 61 - ﬁirih- -R)-(6 (1-556 (M)
((4f|uoroben)ﬁl RE v l.am. na)ethyli deneand - 2( R qQxyindan-1-yl)am de
9-42' ,6'-Di flUor -544(M—|+)

fl uorobenzyl )methy am et | deneamiHn hydr oxndan-1- |)am de 17
March 2006 WD 03/ 02706% - §8 1LUS02/ 25969 #Conpound . NaneMs (i e)
9-52' - Fl uor obi phenyl - 4- c&r ' R %-((4-526. 1 (M) fl

f r

uor obenzyl ) met hyl ani  no) et hyl i cde i6PHI(R)
5

To a mixture of thicacetamide (10.04 g, 133.64 mmol) and K,CO; (45.80 g,
331.38 mmot} in 100 ml THF at 0 °C add phthaloyl chloride (28.49 g, 140.32 mmol)
dropwise. Raise the reaction temperature to 25 °C after 2 hours and allow it to stir for an
additional 2 hours before cooling the reaction mixture to 0 °C again. Quench the reaction
10 by adding 125 mL of ice water dropwise. Extract the reaction mixture with EtOAc (2X).
Dry the organic layer with MgSQO, and remove the solvent in vacuo to yield 3.7 g of N-
- thioacetyl-isoindole-1,3-dione as a crude reddish solid. ‘
Dissolve N-methylfurfurylamine (117.2 mg, 1.05 mmol) in 20 m] Et;O at 25 °C.
To this add N-thioacetyl-isoindole-1,3-dione (294.4 mg, 1.43 mmol) and allow to stir for
15 24 hours. Add MeOTf (181.7 mg, 1.11 mmol) to the reaction mixture and allow to stir
for an additional 23 hours. Decant the EtyO from the oil and triturate the oil with Et;O —
repeat this three times. Remove any excess Et;O from the oily residue in vacuo to obtain
320.4 mg of crude thioimidate as an oil. Dissolve this crude product (161.1 mg, 0.483
mmol} in 10 mL pyridine and add N-(6-amino-2-hydroxyindan-1-yl)-4-bromobenzamide
26 (107.5 mg, 0.310 mmol). Allow the reaction to stir at 25 °C for 22 hours. Remove the
-solvent in vacuo and partition the residue between CH,Cly and saturated aqueous
NaHCOs. Dry the organic layer with MgSOy. Filter and remove the solvent in vacuo to
give 146.2 mg of crude product. Purify via Biotage chromatography (1%MeOH/EtOAc)
to afford 63.6 mg of the title compound as an off-white solid (43%). MS (m/e): 483
25 (M+D).




h drox indan-1- 1 am de 9-63,2',4-Trifl uorobi phenyl -4-car tdnoopgi d
('R)-(6-(1-((4-562 (M+1l) fl uorobenzyl) et hyl am no)ethyl | deneam no)-2(R)-
hdrox 'ndan-1- i)am de Exanple 10-1 4-Bronophenyl -1-carboxylic acid
(R-(6 an-2 11

et hyl | m@t Osfogm&;\o) et hyl i deneam no) - 2( R) - hydr oxyi ndaanCT{II)S0212593 05 CH3
N,,e CH3 To a m xture of thioacetamde (10.04 g, 133.64 mmpl) and K2C03
(45.80 g, 331.38 nml) in 100 mM WY at 0 C add phthal oyl chloride (28.49
g, 140.32 mvol) dropw se. Raise the reaction tenperature to 25 C after 2
hours and allow it to stir for an additional 2 hours before cooling the
reaction mxture to 0 C again. M}ﬂ]e reaction 10 by adding 125 nL of
ice water : < cfyqn m xt eW|t tOAc. (2X). Dry the
or gani ¢ &y a4 el d 3.7 g of

ey, AR, 1
N thioacetyl-isoi ndoI e-| B ﬁhmmamlgi)aldeiereddl sh sol I d. Dissolve
l\l—rrethylfurfurylamrke(ll 2rrg, 1.05 mml)Oln 20 M Et20 at 25 C. To this

add N-thi oacetyl -i soi -1, 1.43 mmol) and allow to
stir for 15 24 hours. M§}OT
m xture and allow to stlr or 4

B nmmol) to the reaction
ours. Decant the Et20 from
the oil and triturate the oil )i repeat this three tinmes. Renove
any excess Et20 fromthe oily residue in vacua to obtain 320.4 ng of crude
t hi oidm dat e S&p arCailiine (Biagsmd-2-bydrényinden-ldcpboduatid (eteutyl estey,(3.0. 483 ol )

in 10 ewﬁg@ rﬁldgf 'fl"'ﬂ( ﬁga@ §l‘}} ths ﬂ%&g&@ﬁf'l r]‘ida%gle}relgorale to

-yl)-4- rom) m]:]h he reaction to
stir at dpmes f\éﬂ topthe F?é't‘}F"s 5FQéfﬂf Waming 1d,39 L Pﬁ“?ﬁhﬂ%ﬂi chifEidpartition the
resi due daﬁib&m@ms 26k Bloalydvitied delutibs df aﬂménzolﬂaa@@gnzoﬂayolé-h@l organi c | ayer

W th V. 0 I.n.vacy e, 146.2 ny of
crudelvgp;])?cq))él m] mlt!’ fn}aeng']mgqgm?qe apg §h$m rgfj’ té{lﬁhmlx@'ie @M&%—ﬁtlﬁ QAc) to afford
63. eﬂnngfertom@vetMgé%mmnmégammo&hmwmambwd -Yragohenzaidy i e) . 483 25
(M) ddwivid oiid 208648 KPR/ 027061 PCTI US02/ 25969 -39 Exanple 11-1

Step'b) Add acetyl chloride (9.28 g, 118 mmol) to a mixture of triethylamine (16.0
g, 158 mmol) and 4-fluorobenzylamine (9.90 g, 78.8 mmol) in 200 mL of ethy] acetate at

0°C and stir for 12 hours. Add 100 mL of water to the mixture. Extract aqueous layer with

15  ethyl acetate (3x100 mL). Combine organic layers and wash with brine then dry over
anhydrous Na,SO; Remove solvent uhder reduced pressure to give N-(4-
fluorobenzyl)acetamide (13.5 gm) in 100% yield as a yellow oil. Add NaH (6.5 g, 162
-mmol) to N-(4-fluorobenzyl)-acetamide (13.5 g, 80.8 mmol) in 200 mL of
tetrahydrofuran at 0°C and stir for 4 hours. Then add methyl iodide (22.9 g, 161.6 mmol)

20  to the above mixture and stir for 12 h@)urs. Pour mixture into 200 mL of water. Extract
aqueous layer with methylene ch]oridfe (3x200 mL}). Combine organic layers and wash
with brine then dry over anhydrous Na,S04 Remove solvent under reduced pressure.
Purify the residue by column chromatography (silica gel, 5% acetone in hexanes, 50 %
acefone in hexanes) to give N-(4-fluorobenzyl)-N-methylacetamide (9.1 gm} in 64 %

25  ield as a yellow oil. Add Lawesson reagent (20.3 g, 50.3 mmol) to N-(4-fluorobenzyl)-N-
methylacetamide (9.1 g, 50.3 mmol) in 200 mL of toluene and heat to 100 °C for three
hours. Remove selvent under reduced pressure. Purify the residue with a column
chromatography (silica gel, 2% methylene chloride in hexanes, 100% methylene chloride)

. to give N-(4-fluorobenzyl)}-N-methylthioacetamide (5.6g) 56.5 % as a yellow solid: MS

30 . 198 (MH™Y).

Step c) Add Lawesson reagent (1.8 g, 3.6 mmol) to N-(4-fluorobenzyl)acetamide
(0.9 g, 5.4 mmol) in 50 mL of toluene and heat to 80 °C for 12 hours. Remove solvent
under reduced pressure. Purify the residue by column chromatography (silica gel,




4- Bronophenyl -1 -carboxylic acid (R)-(6-(!

-((4-fluorobenzyl)am no)ethylideneam no) - 2 R -h drox inga%afChszg de 0 5
Step a) Conbi ne (6-am no-2-hydroxyindan-|-yl)carbamc acid tert-butyl ester
(3.7 g mmol ) with 10 nL of TFA at OC. Stir th ] for I h and
evapor a?vgjuﬁ@%oﬂryness. Add to the residue 6.5 nL of ?Fiﬂgﬁ@z/&ﬁ%rgn ne and 30 niL
of nmethylene chloride. Conbine this mxture slowy with a solution of

4- br onobenzoi ¢ acid benzotriazol e--40--yl ester in 15 nL of nethyl ene
chloride at 0 C Stir the resulting mxture for 12 h at rt. 10 Filter to
give 3.4 g (70 %yield) of N-(6-am no-2-hydroxyindan-1-yl)-4-bronobenzam de
as whi t e\cstohd: diexdvis =348 0] dtie a ibixape. By ashadthadet 3id disshrdrinsdiableSolzB g, 118

mol ) t and

4- flﬁorg ?Bayﬁ]%38%9}{%8%%]9@%’%”%@0&* r%ﬁlgéﬁlgl @Qé) acetate at 0C
an Srl Mupihenza Hososamidd @ 80) w710 syrclpweolit: MES F4MH'S, Eutract aqueods
layer with 1&eptjwdd ﬂ&ﬁ}laﬁﬁuo&&fﬂetﬂ&@sunbam @mgw]ehgﬁd))n@alsammsrs and wash

br esdur & RSty RhenssBPonr b e SO0rmr A Ol GHCT #8056 yi e d a5 a
yel |-ow ¢énhperatwtel SNameqlﬁxtﬁreg‘pr Ieginutenwidyremovethg sbhviehUodatredueyd ) - acet ani de
(13.5 Ip é&ré? gdggra h 'ﬂesl A Ir{?—mf(? ofp%ﬁweaweqraea H{emlﬂ,}oa%c%fa satir for 4

)ste

hour s. en a he above m xture
and sti P TNdp- a‘fﬁ“’l’% oxypdeir 14 P‘@Ol?eﬁi“"@“%?)@ t@‘“%b‘i“ov\e?“é?‘” thieq ract  aqueous

| ayer whbiis./Reirdeyt gyirlimehnodriretacddieadSbte. Muyify thordsidaewil gaimhe | ayer s and wash

n g0 R R e Bl PRI QU020 BERYE ARl AR der v educed

pres ur é ue'n (si'lica gel, 5%
acet one cPmpivastin %Y!?d}i%a“duféts@ﬁbl\’i%%@%ﬂrﬂes) to give
N- (4-fl uorobenzyl)-Nnethylacetamde (9.1 gm in 64 %25 yield as a yell ow

oil. Add Lawesso nt (20 Iuorobenzyl) N-
net hyl acet a E]e@ IT%SI%DB@§ %ffd??“we%ﬁ?“w Y&F%"B‘Pé‘éﬂ land heat to 100 C
for three hours Renpve sol vent under reduced pressure. Purify the residue

with a :EJA-M &ﬁﬁoﬂﬂﬂq%éaphy (si i ca gel, 2% net hyl ¢pg ((ﬁm:)ori de in

hexanes|[—to0%nethyrene—chioride) zl Ve

N-(4-fl kaaberﬂzﬁfoynomhmt-hwrbwbaee@Qﬁr( 41{(B: 6g) 56.5|99aMH el | ow sol i d:

M5 30 198 (MAluorcbeRBN)athinO%teh h@éﬁ@ﬁﬁlﬁé‘) I(R?-Eﬁﬂ&x nhaﬁlg, 3.6 mmol )i to
N-(4-fl bor obenﬁ%na&ggt)am dyeé ¢ 0.9 ¢ . y( m. of tol uene and heat
to 80 for 1o Rerpve °n' \'en* "nder reduced urify the

resi due| biy3 col 4Bronwiphoiyhl-ogbaptiy adid (R)H641-¢gel3; 17 Mar (:522MB+)V\¢) 03/ 027061
PCT/ USO21259690en%P%POx’gﬁf—g@lf}giyls)gfﬁ?ﬁgﬂﬂnyﬁd%gén%%)-i(ﬁ)-g' vela m xture.i Wash with

et her apd disjcard 1 nso ,
hydroxyindan-1-yDamide

11-4 | 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((4- 508 (MH")
methoxybenzyl)amino)ethylideneamino)-2(R)-hydroxyindan-

1-yl)amide
11-5 4-Bromophenyl- l-carboxyllc acid (R)-(6-(1-((3- 508 (MH"
methoxybenzyl)aminc)ethylideneamino)-2(R)-hydroxyindan- '

1-yDamide
11-6 | 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((2- 508 (MH")
methoxybenzyl)amino)ethylideneamino)-2(R)-hydroxyindan-

I-yDamide
11-7 | 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((4- 510 (MH")
fluorobenzyl)methylamino)ethylideneamino)}-2(R)-

hydroxyindan-1-yl)amide
11-8 4-Bromophenyl-1-carboxylic acid (R)-{6-(1-((2-(4- 510 (MHM
fluorophenyl)ethyl)amino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide




inpurities by filtration. Renpve sol vent under reduced presgyr ﬁ gl ve
N-(4- fluorobenzyl)-thioacetamde (0.7 gm) in 71 %as a yeIIow soli1d

184 (MH). Step d) Add nethyl trifluoronetlianesul fonate (0.190 g, 1, 16
mol ) t tion 5 of N (3--fluorobenzyl)thioace 106 g, 0.580
nol ) ﬁo%ﬂaﬁh&iof CH2Cl 2 at room tenperature. Stir %ﬁi% %ure for 30

m nutes and renove the sol vent under reduced pressure.. D ssolve the
residue in 5 m, of pyridine. Them4kdd the trifluoroacetic acid salt of
N- (6-am rio-2-bydroxyi ndan- | -yi)-4-bronobenzam de to the solution. Stir
for three hours. Renove pyridine under reduced pressure. Purify the

resi duel yy th “llrmnqlﬁa,ﬁg'nronnt ography (silica gel/ F@WQAcet one = 7: 3,

1:1) torgrve thetTtte——conpound T 9% vyr¢gid as_a white solid:
VB 496( ni’h? &Br@moehenxlil—gﬂrbwbgw & (A& prepar ¢ EMEAti 4l 1y as
Examplel | 1 Jﬂuo%zherﬁg‘aﬁpﬁuﬁﬁb)mmaﬁqmo@.)z(ml 24- Br ojrophenyl - 1 -car boxyl i
- (
Al 14

1(‘:I 3girgbe§.?z,' IIU§18<§a!qj5! ﬁkg%jeam re}—2(-R—hy-dr-exyadah yari de
11- 34- Br Waiiph e«qmmnomhmglak-mwlyncamm (64@ (((264 ()-((1,
benzodi joxol - Métﬁ@gﬂ%hﬁm %ﬁ% %@%%WJZ(R) ydr oxyi ndcm- I

\/c’l

U‘I

BI\MZ(MB
-yj)amde 11-/4 car oxyllc acid (R -(67(]-((4-508 (M)
- met hoxypeiizy IWQW?‘HH@HT I"b(} m*l‘knpam no)-2(R)-hydroxyingan- | - Xl )lam de

11{ ﬁ4- BLHmpr)elﬂBﬂOnmbhenglarE@%@(brh@aq&tﬁm (GZ-R) ((03- <(:| 1-((3- ';SHJ(MIH% i d
nmet noxypenz m . no | de no) - 7 roxyl n@an- - am de
C11- 64-éromo%he’ﬁ\‘?’f"l’F‘?‘“&Q‘?ﬁ‘ﬁi&'ﬂ"?"Sggyg}lda‘w%"ﬂj"g’%@w-((2}1508 ( VB+) Y

met hoxylpenzy|hydionypdantiy¥lladdidecani no) - 2( R) - hydr oxyi ndan- | - X )cm' de
11-74- Brﬂg%o) 0, 01n0bhen§ﬂal-rm?lﬁc}ﬁ:yh&ac"i’(?dlﬁ1(é a) (ﬁ- A ] ((4- DSE-ZO(M}W

f I uor oben am ho) e no) - hydr bxyi ndan- 1-|yl ) am de

11- 84- Br omoph 'POXYIPhe“H};?F*HbWWE%%{H&%TCE(“PQ?O)( ((2-{4-510 (MH

f 1 uor ophenyl )ety&y)k91ﬁdmn oylpbdidd i dei i eani i no) - 2( R) hydr oxyi ndan-| | -yl )am de
17 War cy 12008 V0 0300008 &b RO ARG R8 PR (2-- 522 (MH")

methoxyphenyi)ethyl)amino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide

11-14 } 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((2-(2,3- 552 (MH)
dimethoxyphenyl)ethyl)amino)ethylideneamino)-2(R)-

hydroxyindan-1-yl)amide
11-15 | 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((2-(1,3- 536 (MH")
benzodioxol- 5—yl)cthyl)ammo)ethyhdeneammo) 2(R)-

hydroxyindan-1-yl)amide
11-16 | 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((2-(4- 524 (MH")
fluorophenyl)ethyl)amino)ethylideneamino)-2(R)-

) hydroxyindan-1-yl)amide
11-17 | 4-Bromophenyl-1-carboxylic acid (R)-(6-(1-((2-(2- 536 (MH™)
methoxyphenyl)ethyl)amino)ethylideneamino)-2(R)-

hydroxyindan- I -yl)amide




-41 EX. #Corrpounql NameMs (me , 11-94-Bronophenyl - 1-car bof‘?"dMth%iO@
(R-(6-(1-((2-(2-510 (MH) fluorophenyl)ethyl)am no)ethylideneam no)-2(R)-
hdrox indan-] - 1 am de 11-104-Bronophenyl- | -carboxyl ic acid

(R -(6- M5 522( M+) m ei hoxyphenyl)ethyl)a

I no) et hy"“é&%@élm no)-2(R)- hdrox indan-1- 1 am de "kerrusoansss

11-114- Bronophenyl -1 -carboxylic acid (R -(6-(1-((2-(3-510 (M) fI

uor ophenyl ) et hyl ) am no) et hyl i deneam2rno) - 2( R)- hdrox i ndan-1- 1 am de

11- 124- Bronophenyl - | -carboxylic acid (R)-(6-(]-((2-(2-522 (M)

met hoxyphenyl ) et hyl ) am no) et hyl i deneam no) - 2(R)- hdrox indan-1- | am de
11-134- Bromophenyl -1 -carboxyl Emm@MR) (6-(1- ((2 (3 522 (M—|+) m

et hoxyphe]_ﬂﬂen erh, ﬂ CP v ? h 1 n-1- ])am de
11- 144- Brohopte - AT :

di nmei hoxyphenyl )et hyI )am nélRa-hy irdamide? (R) - hdrox i ndan-1- 1 ani de

11-154- Brorm@hﬁﬂamle(d arﬁ%kzqaymobcgn@éat1dy1§dé’9baﬁ]ﬁf4cﬂmér%m9ﬂes€ér 836g, GMsH)
benz§d|oxo

AR R I T DR PR O A
uor opherddpd3.ayiL n)famthydammhyﬂd 30 ol eheethylaw)chBDE) the hddidox. Tonhian- 1 - ]) am de
v REBESEAEPEURIH et e febdsf it PRIE) L) 2
W0 03/ 027684 mptelyin 503/ S ssdyiena gh @dEnprdherrpsulting; s, for { R har boxylic acid
(R - (6- EVafiolste Sdluemr mqmﬁw the ﬁaﬂwfdy@monm)rﬂmmdt@gemg@ml el/
gg F) Ohy %Fg‘ld 6125![9e]r)¥| w%nl ggg g&%% yle?d) gpbl&né‘nyﬂi carg%yflg 2)1(ch &daz?nr} cl) -yl)carbam ¢
2-hydroxyindan- I-yl)amlde MS 345 (MH+).
Add methyl triflucromethanesulfonate (0.290 g, 1.76 mmol) to a solution of N-(4-
fluorobenzyl}thioacetamide (0.2 gm, 1.0 mmol) in 5 mL of CH,Cl; at room temperature.
Stir the mixture for 30 minutes and remove the solvent under reduced pressure. Dissolve
15  theresidue in 5 mL of pyridine. Then add biphenyl-4-carboxylic acid (6-amino-2-
hydroxyindan-1-yl)amide 1o the solution. Stir for 12 hours. Remove pyridine under
reduced pressure, Purify the residue with column chromatography (silica gel/ Hexanes:
Acetone = 7:3, 1:1) to give 78 mg of the title compound in 35 % yield as a white solid: 'H
NMR (DMSO-dg) 5 8.78 (1H, d, J = 8.8 Hz), 8.04 (2K, d, ] = 8.8 Hz), 7.79 (2H, d, ) = 8.4
20 Hz),7.74 (2H,dd, ) =74, 1.6 Hz), 7.50 (2H, 1, 1 =8.0 Hz), 7.41 (1H, t, 1 =7.2 Hz), 7.28
(2H,dd, ) =8.8, 6.6 Hz), 7.14 (2H, t,] = 8.8 Hz), 7.04 (1H, t,J = 7.6 Hz), 6.78 (1H, d, ] =
7.2 Hz), 6.37(1H, 8), 5.33 (1H, d, I =5.6 Hz), 5.27 (1H, t, } = 7.6 Hz), 4.59 (2H, s), 4.45
(1H, q, )= 6.0 Hz), 3.10 (1H, dd, ) = 14.8, 7.2 Hz), 2.90 (3H, 5), 2.68 (1H, dd, ] = 14.8,
7.2 Hz), 1.88 (3H, s); MS 508 (MH").
25 |
Examples 12-2 through 12-7 are prepared essentially as Example 12-1.

Ex.# | Compound Name MS (m/e)
12-2 | Biphenyl-4-carboxylic acid (R)-(6-(1-((3- 520 (MHH
methoxybenzyl)methylamino)ethylideneamino)- 2(R)-

hydroxyindan-1-yl)-amide
12-3 Biphenyl-4-carboxylic acid (R)-(6-(1-((3.4- 526 (MH"
difluorobenzyl)methylamino)ethylideneamino)-2(R)-

hydroxyindan-1-yDamide
12-4 Biphenyl-4-carboxylic acid (R)-{(6-(1-((2-(4- 508 (MH"
fluorophenyl)ethyl)amino)ethylideneamino)-2(R)-




5 mol) with 5 nL of TFA at 0 C. Stir the m xture for
evaporate to dryness. Added 3.0 nL of triethylam ne and %’Pﬂ%{éhmnet hyl ene

chloride the residue. To this mxture, add a solution

of bi phegyl - oxylic acid 2,5-di oxo-pyrrolidin-1- 1.76 g, 5.96
nmol ) E'X)lqg‘%?‘@aof nmet hyl ene chloride. Stir the resul %‘)I ng ﬂs%eére for 12 h.
Evaporate sol vent and purify the residue by a colum chromat ography (silica
gel/ 10 MOH: CH2A 2 = 9:1) to give4B:88 g (96 %yield) of

bi phenyl - 4- carboxylic acid (6-am no- 2-hydroxyi ndan-1-yl)am de; M 345
(M#). Add nethyl trifluoronethanesul fonate (0.290 g, 1.76 nmmol) to a

sol uti OjE)(af# Néén Junau%lglgenzyl ) thi oacet am de (0 2 gm N}SH];/E'?TD' )Iin 5 nmL of

CH2Cl 2 t— OOt UI attte- StHr+—the—mi-xture—for—361m utes—an renove the

sol vent | Udrfler B@Umééw@jbwbm%d(li}(éém(@& 15 the resi|dde(MH)5 nL of
pyridinge. The“m@tﬂgxﬁh&@S&M}l’])af}mﬁﬁéﬂ?ﬂ?&}iﬁéaﬁzm%?Q@{)(6 ani rjo- 2

hydr oxy| ndan- e solution for 12 |hours. Renpve ridine
u%der y'ndur‘n %F l@ﬂ%l')’]%m“ ¢\l t he resi.due-wi-th colum-chroemat graBKy

(silica|gmb/ Heiphaebi-cabeationdd RIAGI]-(2:(2) to give 78508(H) he| titl e
conpounfl in 3p NVR DIVE>Od6 8 8.[78 (1 H, d,
i Hz) , ﬂ.@é{,} g‘%’ﬁ’ %@Dﬁ’"%gﬁ’g' ‘Eg%éng?‘))%h)(m fj ] 8)4 20 Hz),( 7.74

(2H, ddl_J = 7hyairoxxméaeryl)armdso (2H,_t | =80 Hz), 7 41 (1L H]t, J=7.2
(Hg)l21 gd gz_B ol Blphenyl)-4 carbm;ghc acid SR) (6-(1- (% -(4- ;- ,5%2,42 r\)aﬂ g 76 1H, d, 3=
7.2 H)| 6.3 f?‘(OP e"‘yg)f&‘y mg?)’lﬁ’ﬁmﬁﬁﬁ ‘?i’eam‘eg)éd?Bé) 527 (1L H t, J=7.6

Hz), 4.59 (2H hyjoxyidatsl-yljdmide q, J 6.0 Hz), 3.10 (1 H dd, J = 14.8, 7.2
Hz), 2.90 (3H, s), 2.68 (1 H, dd, J 14.8, 7.2 Hz), 1.88 (3H, s); Ms 508
(MH). 25 Exanples 12-2 through_12-7 are prepared essentially as Exanple
12-1. Ex. #Conpound NaneMs (Meﬁ_ﬂmzbhenyl -4-carboxylic acid

(R) - (6- ( Bighessyl 228@rHo )ac ﬂz)’dr leRti@éthylidesigmary no) - 2(R) -
hdr oxi ndan- |, -am 3132 box) lic acid
(R) - (6-(1-((3, 4-52 1 HHS) et hyl i deneani no) - 2(R) -
hydroxyi ndan-1- |am de 12-4Bi phenyl -4-¥ acid (R -(6-(1-((2-(4-508
(M) 11uorohenl)eth no¢|%t hl i dengm ( - 17 March 2006 WO
03/ 027061 -43 PCT/ USO 69N\|I;)& #Co ouaq NameMs (e
5 s

Stir a mixture of 1-amino-7-nitro-1,2,3 4-tetrahydronaphthalen-2-ol ( 500 mg, 2.40
mmol) and IN NaOH ( 4.8 mL, 4.8 mmol) in a mixture of 50 mL of toluene and 50 mL of
water for 30 minutes, Added biphenyl-4-carbony! chioride (570 mg, 2.64 mmol) slowly
and stir for four hours at room temperature. Remove the solid by filtration, and wash with

10 toluene. Evaporate solvent under reduced pressure. Biphenyl-4-carboxylic acid (2-
hydroxy-7-nitro-1 ,2,3,4-tetrahydro-naf)hthalen-]-y})-amide is obtained in 54% as a white
solid: "H NMR (DMSO-d6)  8.87 (1H, d, ] = 8.4 Hz), 8.03 (2H, d, J = 8.4 Hz), 7.99 (2H,
d,J=7.6Hz),7.79 (2H,d,) =8.4 Hz), 7.74 (2H, d, ] = 8.4 Hz), 7.50 (2H, t, ] = 7.2 Hz),
7.43(2H, 1,1 = 6.8 Hz), 5.22 (1H, d, ] =4.4 Hz), 5.11 (1H, t, J = 7.6 Hz), 3.95-4.01 (1H,

15 m), 2.87-3,07(2H, m), 2.08-2,15 (1H, m), 1.81-1.94 (1H, m); MS 38)(MH+). The above
compound (0.25 g, 0.64 mmol) is reduced in 10 mL of DMF with 48 mg of 10 % Pd-C at
room temperature under 60 psi (414 kPa) for overnight to form biphenyl-4-carboxylic
acid (7-amino-2-hydroxy-1,2,3 4-tetrahydro-naphthalen-1-yl)-amide, obtained in 96% as a
yellow oil. MS 359 (MH™).

20 Add methyl trifluoromethanesulfonate (0.150 g, 0.915 mmol) to a solution of N-
4-fluorobenzyl-N-methylthioacetamide (0.145 g, 0.736 mmol) in 10 mL of CH,Cl; at
room temperature. Stir the mixture for 30 minutes and remove the solvent under reduced
pressure. Then add biphenyl-4-carboxylic acid (7-amino-2-hydroxy-1,2,3,4-tetrahydro-




12- 5Bi phenyl - 4-carboxylic acid (R)-(6-(1-((2-(2-520 (M) arch2006

met hoxyphenyl') et hyl ) am no) et hyl i deneami no)-2(R)- hydrOX| ndan- | ]1)a

12- 6Bi phenyl 4-carboxylic acid (R -(6-(1-((2-(2-508 (MH-) flI uorophenyl

) et hyl)ﬁ;ai ﬁé Jyl ideneam no)-2(R)- hdrox indan-I m@g o

12- 78i pREMMH ar boxyl i ¢ acid (R)-(6-(1- ((2- (4-522 F f

uor ophenyl ) et hyl ) net hyl am no) et hyl i deneam no)-2(R)- hdrox 'ndan-1- 1

am de Exanpl e-13-1 Bi phenyl -4-cart¥xylic acid

(R-(7-(1-((4-fluorobenzyl) et hyl am ng) et hyl i deneam no) 2(R)-hydroxy- |
,2,3,4-tetrahydronapht hal en-1 -yl)amde O Stir a m xture of

| - am no-ndphthatenel-ill)-2nide 40.224, 0 yumah ffinwedbehmP-obpyr(dix0Gtimpe 2. 40 mmol ) and

| N NaCH e and 50 nL of
wat er f(gé ﬂgﬁgm r%lﬁrlég%]aﬁoé}tglega}%ﬁ Hﬁt@‘{rg?%e éﬁ% )?QA(%IWS?O ng, 2.64
mol ) skChrmptogeaply §irs gol.or% Xlato givoH meapbe Htlesompopadive the solid
by filt aast%@ma Radigheghowsdi: Hl@N!MR (EDE) FVEPQHAL,Y =D Me))8.68(igr reduced

P ey S EERIEIY. 6 G IR VLN0, 251 ot R 6o 7P (Y76 Bobiot i ned i n
54% as a Muﬂ,eid b—‘aﬁ;OdSSHED,ﬁIIVR-’i(@mIdB)S 7% (B8, 6(6RHIH A, I= 20884 Hz), 8.03
(2H, d, H%} ﬂH"c!lZ) z%ii‘tm J 76H)460 Hs)398404(H

> daroa }é@ﬂm;%@?ﬁg,?f R P G s ) 7 6

Hz) 3. 99—5411@),111)( LOM(3HLS), M60-154GTH InP ¥(S2522 (MH").2. 08 2.15 (1 H m, 1.81-1.94
ki ; M5 389(MH). The above conpound (0.25 g, 0.64 mml) is reduced
ig m. of DVF with 48 ng of 10 % Pd-C at roomtenperature under 60 psi

(414 kPa) for overnight to fornkxsmpieeldyl - 4- carboxylic acid

(7-am no- 2- hydr oxy- iaF%ogob%h%ﬁstlfm%kﬂrc%ﬂhRWH ﬁfrfi 4-y|) ani de, obtained in

0,
?g /olgg 3 yg!gl Oﬁ oi I:§m @1 ) é I ﬁ e gg R m Il { Iﬂfamlgmet hanesul fonate

4-fl uorobenzyl - N-netpyl t hi oacet am de (O. ‘G 45F g, O. 736 mmol) in 10 nL of

CH2CAl 2 at roomjenpgerature. Stir the m or i nutes and renove the
sol vent under retugs pregﬁure Then add :
(7-am no- 2- hydr oxy D | 3, et rahydro hN 7 l\/a 5-WD 03/ 027061

PCTI US02/ 25969 -4 de (0.22 g, 0.61 mml) followed by

p ATy
5 nL of pyridine. Stir the Iﬁ;u%f@lﬂe for 12 h. After evaporate

pyridine, purify the residue

15 Beginning with 3,4-difluorobenzylamine, N-(3,4-difluorobenzyl)-N-methyl-
thioacetamide is prepared cssentially as Step b, Example 11-1, and is obtained in 66 %
yield as a yellow solid: MS 216 (MH™).

Add methy] trifluoromethanesulfonate (0.750 g, 3.49 mmol) to a solution of N-
(3,4-difluorobenzyl)-N-methylthioacetamide (0.145 g, 0.736 mmol) in 10 mL of CH,Cl;

20  atroom temperature. Stir the mixture for 30 minutes and remove the solvent under
reduced pressure. Then add (6-amino-2-hydroxyindan-1-yh)-carbamic acid t-butyl ester
(0.78 g, 2.97 mmol) followed by 5 mL of pyridine. The resulting mixture is stirred for 12
h. Afier pyridine is evaporated, the residue is purified by column chromatograph (silica
gel, 3 % MeOH in CH,Cl,) to give 0.98 g of (6-(1-((3,4-diﬂuorobenzy])-methyl-amino)—

25  ethylideneamino)-2-hydroxyindan-I-yl)-carbamic acid tert-butyl ester as a white solid:
MS 446 (MH").

Add 5 mL of trifluoroacetic acid to (R)-(6-(1-((3,4-
difluorobenzylymethylamino)ethylideneamino)-2(R)-hydroxyindan-1-yl)carbamic acid
tert-butyl ester (180 mg, 4.04 mmol) and stir for 30 minutes. Remove solvent under

30  reduced pressure. Dissolve the residue in 15 mL of CH,Cl,, Then add 3-fluorobiphenyl-4-
carboxylic acid 2,5-dioxopyrrolidin-1-yl ester (150 mg, 4.79 mmol) and triethylamine (0.6
mL, 4.0 mmol) to the solution and stir for 12 hours. Pour the mixture into methylene




chromat ography (silica gel, 5 % MOH in CH2O 2) to give 1?7% zog@etitle
conpound in 2.6 %yield asallght yeIIowsolld "H NWR ‘%‘) 7.89

(211, d, J = 8.0 Hz), 8.66 (2H, 5d, J = 8.4 Hz), 7.61 (2H, d, J = 7.2 Hz),
7.47 t 1=7.6H), 7.39 (1 H t, il N H dd, J =
6.0, z(s‘éfolilé’j"’ 98705)(3H n')(672( ,s, )ch%ﬁi%@%}J_zo 8. 4
Hz), 6.56 (1 H d, J =7 , 4;,;(1Ht, :76Hz)460(2H s),

3.98-4.04 (2H, nm), 3.41 (1H t, 6.0 Hz), 2.96 (3H, s), 2.85 (2H, t, J
4.8 Hz), 2.15-2.21 (211, m, 187-195(1H m, 1.92 (3H s), 1.60-1.64

(1H, m; M 522 (M#). 10 Exanple 14-1 3-Fluorobi_hen | -4-carbox lic acid R
- 6- |- clg,]o;z;de BHash bl Wyéhgr}qwlg}n NayS0Oy, and then concentrate. Purify the residue by

_net hyl aamm)caﬁohm{dgﬁgﬁp@mcm %meommdmmzm B5-1ivg bfaKe tﬂ& F FW 15

Begi nni n - N- et hyl -
t hi oacet%?ﬂ’ Ha§é Pg %ﬂlg °3n 5 Zﬁmg@@ ‘Féigggﬁ{a? and is
obt ai ned.7 (RH6& 1% 8. *SIHEJ d.6862H dddl + dW IsHHE)I7. 4. 53 1B, (nH7 13- 7A&161Hret hyI

tr'flsuomgn’fféhf;\@@%zﬁfngn@ @1 d7J598@Hz 3 749.- mqhﬂ ﬁ] eanszmwdlpﬂ
(3, 4- d|qu robenz

C in 10 nL
SN R A &4 AN ’:Eﬂr)\ut es and
renove RS0 3%BMH, gride?.2 Hell 008 BHrsEIN/BI(EH, qTher?. Sk, 1.99 (3H, s); MS
(6-am NQz2 Imqgroxyl ndan-1-yl)-carbamc acid t-butyl ester (0.78 g, 2.97
nmol ) fO||§) by 5 nL of pyridine. The resulting m xture.is stirred for 12
h. After pyridine is evaporated, the residue is purified by colum
chr ggat ograph (silica gel, 3 %Mafisn CH2Cl 2) to give 0.98 g of

(6-(1-((3,4-diflugrobenzyl hyl za no). . 2
et hyl i deneam no) g—ﬁ@&%@ﬁ‘ﬁw fr?(’"f;'f?r,‘?’&a.‘_’_ ™ il ‘}_’ert-butyl ester as a

white solid: acid to (R -(6- (I

- ((3, 4-

di f | uorobenzyl ) met hyl aj ~ - hydr oxyi ndan- 1-yl ) car bam c
acid tert-butyl este : ’ for 30 m nutes. Renove
sol vent under 30 redu ' | due in 15 nL of CH2Cil2.
Then add 3-fl uorobi phenyl - n’ aci d 2, 5-di oxopyrrolidin- | -yl

ester (150 ng, 4.79 mmol) and I%ri Fhyl'amne (0.6 nlL, 4.0 nmol) to the
sol ution andc&hbxheiiarmr%dh@gr%ss Pawsos mmmwﬁummgmtahykﬁoe 17 March

2006 _WD 03/ 027061 PCT h| id d th
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solid, wash with water, and dry to afford 0.614 g (42 %) of product. Mix with di-tert-
butyldicarbonate (0.929 g, 4.26 mmol) in THF. Combine the mixture with saturated
" K3COs aqueous solution to adjust to pH11. Stir for 8 h, pour into CH,Cl,, wash with

water, dry, and concentrate. Dissolve the residue into-a 1:1 mixture of ether and hexane,

20  thenkeep at -10°C overnight. Collect the solid and dry to give 0.57 g (59 %) of (6-
Nitro-indan-1-yl)carbamic acid tert-butyl ester. 'HNMR (CDCl3)d 8.16 (1 H, brs), 8.11
(1H,dd,J=8.4and 2.0 Hz),734(] H,d,)=84Hz),525(1 H, q,}=8.8Hz), 4.78 (1
h, brd, J=6.4 Hz), 3.08-2.00 (1 H, m), 2.96-2.78 (1 H, m), 2.72-2.62 (1 H, m), 1.93-1.83
(1 H, m), 1.51 (9 H, s). '

25 Add KBH, (1.59 g, 29.4 mmol) slowly to a mixture of (6-nitro-indan-1-

yDcarbamic acid tert-butyl ester (1.17 g, 4.2 mmol) and CuCl (1.25 g, 12.6 mmol) in 50
mL of methanol at 0 °C over 15 min. Stir the mixture for 1 h and then pass through a
Florisil pad. Evaporate the THF and dissolve the solid in EtOAc. Wash the mixture with
water, dry, and concentrate to afford 0.76 g ( 73 %) of (6-aminoindan-1-yl)carbamic acid

30 tert-butyl ester. "HNMR (CDCl)d 6.99 (1 B, d, ] =8.0 Hz), 6.65 (1 H, s), 6.56 (1 H, dd,

- J=8.0and 2.0 Hz), 5.09(1 H, q,J=8.0Hz),4.70 (1 H,brd, } = 7.2 Hz), 3.60 (2 H, 5),

2.86-2.79 (1 H, m), 2.75-2.67 (1 H, m), 2.58-2.47 (1 H, m), 1.78-1.69 (1 H,m), 1.48 (3H,
s).




col um chromat ography (silica gel, 3% MOH in CH2O 2) to g of the
_titIe conpound as a white solid in 16 %yield: '"H NWR (%@5&?@88 (2H,

t, J =80H), 7.7 (2H d, J =284 H), 7.60 (211, dd, J = 8.0, 1.2 Hz),

7477 . 7.43-7.47 (1H 5 m), 7.21-7.32 (2 8 (1H, d, J =
8.0 HZ){i'%)?"g@lj’“ﬁ/1 14(1H m, 6.71 (2H, dd, J = 10.0, bbb

1.2Hz),5.47(1H,d, J=6. 8Hz), 4. 69( 2H, s) , 4. 54(1H q,J=7.2Hz),4.54(1H,q,J= 6.4
Hz), 3.29 (1H, q, J:72Hz) 3. 07 (3H s), 2.88 (1H, gq, J = 7.8 Hz), 1.99
(3H, s); M5 544 (M#). 10 Examle 15-]

2' -Trifl uoronet hy] bi phenyl -4-carboxylic acid (R)-(6-(1-((4

f | uor ob@ribya. lmﬂﬁyﬂ)a?ﬂ:h&ﬁéﬂlﬁIm)déﬁ&-aﬁﬂﬂrﬁb)il. midiir3-1.69-( [, ami 448 3FLF Conbi ne

| -am noigpdan (1.0g, 8.1 rrm)l) with 6.6 nL of fumng HNGB at -10OC. 15 Stir
t he resutln m xture for i our into ice and then stir for 30 mn.

n,
Col l ect the &8¢ Msl( Wér&wmw\)alf’érs&wéwfawﬂweroa?wrlﬂr 0.614 g (42 % of
pr Oduct mdi\ﬂyhhmdefhndde(ﬂﬁ& g, ovylot)iin teunbofiather of . 98thgmiMurg@ordrinl ) i n THF.

dj ust to pH
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at -10 Evaord t@bﬁgnﬁne ag@bﬁrﬁﬂhetr&ﬂiuﬁ @%btﬂuﬁﬁ@hr@i’nﬂtob@p@ IS‘dlﬁc b8 (59% of (6-

Nitro-i b “butyl est (CDCI3) d 8.16 (1
HI br ;W éﬂﬁgﬁag}“’f}z@g%’g‘ﬁég( Hz;J y 3?1?1erH d, J = 8 4 Hz§ 5. 25 ((1 H,

, J = InBrobml)zyl)metﬂﬁar(nmo)et’mylld]:nea]i)lnQDmdarG1-4!1)Hzl)amleac®t8teﬁ b6yl ¢sterlas am |

587 fd b il ik by eI g 011 9
yI)car bdhi, ?,%1 ﬁé)@ﬁé&lﬁldés‘["e‘?ﬁf)lS)é?(]gH t4) 2 64 £1.25 g |

12. 6 mmgd j, Hhe.&02.0mt1 Bf myresharral(l | m§) 235048 (135 ni)] N97 StH,fs),titse (i xture for |

h and tﬁf% pass through a Florisil pad. Evaporate the THE and di ssol ve the

solid i OAc. Wash the m xture with water, dry, and concentrate to
afford 0.76 §tixa nmtuvgom-tréi@oemqﬂmlmny!ﬂgﬂlrl)oe;alumm(éﬂfhmgoﬂ% tert-butyl

aSt gg 11{?5131‘8\/@ lg@gﬁgﬁ)cmgmﬁm@@(@ cES‘O 3% mﬁ)oﬁ #ad @ddz(mm%zﬁﬁm(nilmélb inS), 6.56 (1

H, brd, J1§"’i1%f)me§h>%%1€§ﬂ°§§ézﬂ)‘“z’°"8?6h 2&?’9‘”’(‘01(%# 5, 2. 75- 2 67 (1 H rn),
2. 58- 2. fllorohenzy)mthyldming)ethylbdnéainih)indin-1-31)dibadce kid ®it-bufyVedd(t2® 2006 WO

05,021064, PSTBPIPER ol fy K g9k by i a? (1 1)
reduced pressure. Dissolve the residue in methylene ch]onde and evaporate to dryness;

20 - repeat this three times, Add 5 mL of methylene chloride and 1 mL of triethylamine. Add
this resulting solution to the above mixture and stir at rt for 12 h. Pour the mixture into
methylene chloride, wash with water, dry with Na;S80Oy4, and concentrate. Purify the
residue by column chromatography (silica gel, 3% MeOH in CH,Cl,) to give 82 mg of the
title compound as a white solid (47 % yield).

25 MS 560 (MH"); '"H NMR (CDCl3)d 7.83 (2 H, d, ] =8.0 Hz), 7.75 (1 H, d, = 7.6
Hz), 7.56 (1 H, t,] = 7.2 Hz}, 749 (1 H,t, )= 8.0 Hz), 740 (2 H, d, ) = 8.0 Hz), 7.31 (1
H,d,1=8.0 Hz), 7.26-7.21 3H,m), 7.15(1 H,d,] = 7.6 Hz), 7.02 (2 H, t, ) = 8.8 Hz),
6.75(1 H,s),6.64 (1 H,d,]=72Hz),567(1 H,q,)}=7.6Hz),4.61 (2H, q,}=10.0
Hz), 2.97 (3 H, 5), 2.94-2.83 (1 H, m), 2.75-2.68 (1 H, m}, 2.00-1.70 (4 H, br s), 1.69-1.58

30 (1H,m).

Examples 15-2 through 15-7 are prepared essentially as Example 15-1.

Ex.# | Compound Name MS (m/e}
15-2 | 3,5-Difluorobiphenyl-4-carboxylic acid (R)-(6-(1-((4- 528 (MH)
fluorobenzyl)methylamino)ethylideneamino)indan-1-
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2(R)-hydroxvindan-1-yamide hemihydrate

Add 21.8 L of methanol to 2.86 kg of biphenyl-4-carboxylic acid (R)-(6-(1-((4-
fluorobenzylymethylamino)ethylideneamino)-2(R)-hydroxyindan-1-yl)amide solvate.

Pass the solution through a carbon impregnated filter and rinse the filter with 24 L of

methanol. Add 5.7 kg of water to the solution over 35 min followed by 15 g of Biphenyl-
4-carboxylic acid (R)-(6-(1-((4-fluorobenzyl)methylamino)ethylideneamino)-2(R)-
hydroxyindan-1-yl)amide hemihydrate seed crystals. After 20 min, add 1.15 kg of water

followed by 15 g of seed crystals. After | h, add another 1.15 kg of water over 30 min
followed by 15 g of seed crystals. After 10 min, add 3.4 kg of water over I h and stir the
slurry at room temperature for 1 h and at 0 °C for 45 min. Collect the solid by filtration,

rinse with a cold solution of 11.4 L of methanol and 2.9 L of water, and dry to afford 2.19

kg of the title compound as a white solid.

(M)




PCT/ US02/ 25969 -47 Ex. #Conpound NaneMs (nfe) yl)am de
15- 32- Fl uor obi phenyl - 4-carboxylic acid (R)-(6-(21-((4-510 ](7|\}IY{}a‘fCh2006

fl uor obenzyl ) met hyl am no) et hyl i deneam no)i ndan-] - |)am de

15-42' Di 1 uor omet hyl bi phenyl - 4-carboxylic acid ( 28 (MHO )
yl)am dgvolqgmgl 1phenyl 4-carboxylic acid (R -(6- (1 ((%Z@gozé

fl uor obenzyl ) nmet hyl am no) et hyl i deneam no) i ndan- - lamde

15- 63- Fl uor obi phenyl - 4-carboxylic a8 d (R -(6-(] ((4-510 (MH)

fl uor obenzyl ) met hyl am no) et hyl i deneam no) i ndan-1- 1)am de

15-73, 2" - Di fl uor obi phenyl - 4-carboxylic acid (R)-(6-(1-((4-528 (M)

f1 uorobenzyl ) met hyl am no) et hyl i cm gmpqp)l ndan-1- lamde . Exanple P-1

met hanol t 2.86 kgof2 s oppf b [hempi (R) (6(1 ((4-
f1 uor obenzyl bﬁ@&]bé’inﬁﬁ@n?ﬂ) @zir%lz@%@’m (69 ])d%f_( R) hydr oxyi ndan-1 -yl ) am de

solvate., Pass the sol ut rou on |rrpr nated fil and rinse
the fi | t¥eroRF ’?ﬁthﬂa’B’fno eHli %ﬁmlno A?gﬁ) E‘y ?’@}deﬁ‘ﬂ"‘t ‘Fléosol ution over
35 mn fghid mwmaob()lﬁlhﬁ,)gtmZBiCthdiMbatcrl(Sﬁﬂl)bﬂhg’kd]ﬁhoapfodowed by

(R-(6 t i
'hydroxyﬁ]%@ah&éracsgﬁc?&?ﬂﬁ%m %Mél?ea%lgmée:%gﬂ@ragfq]m ﬁ%},cg&% mn, add 1.15
kg of wafierFlhememm@, wgshmthg!se tlg@@fdn@hwl@mt)amweter@mu #@d another 1.15
kg of waihest 5060 PCIRddTvRcuumTh Ve gh 1368 ghf@tfe tARREmpourat al s. After 10 m n,
add 3.4 kg of water over 1 h and Stll’ the slurry at roomtenperature for I
h ar'} at 0 Cfor 45 mn. Collect the solid by filtration, rinse with a
cold solution of 11. 4 L of neth@mgmm_a_BQZ 9 L of wat er , and dry to afford
2.19 159 :  aS A . g

03/ 02706

2(R) hvdroxvmdan 1-yDamide hemihvydrate

Combine a solution of 6-(1-((4- Fluorobenzyl)methy]amlno)ethylldeneammo) -2-
15 hydroxy-1-biphenylaminoindane acetonitrile solvate (101 g) and methanol (1.2 L) with
Darco G-60 (5 g). After stirring for 15-30 min at 15-25 °C, filter the mixture and rinse
the filtered solids with methanol (0.4 L). Add water (0.4 L) to the co:hbined filtrate,
rinse, and add hemihydrate seed crystals (1.5 g). Stir the mixture 2-3 h at 15-25 °C, then
- cool to 0-5 °C and stir another 90 min. Filter the mixture, wash with a 0-5 °C solution of
20 methanol (0.8 L) and water (0.2 L}, and dry at 47-53 °C under vacuum for 20 h to give
88.7 g of the title compound.

The compounds of the present invention can be administered alone or in the form

25  of a pharmaceutical composition, that is, combined with pharmaceutically acceptable
carriers or excipients, the proportion and nature of which are determined by the solubility
and chemical properties of the compound selected, the chosen route of administration, and
standard pharmaceutical practice. The compounds of the present invention, while
effective themselves, may be Formulated and administered in the form of their

30  pharmaceutically acceptable salts, for purposes of stability, convenience, solubility, and
the like. In practice, the compounds of Formuta I are usually administered in the form of
pharmaceutical compositions, that is, in admixture with pharmaceutically acceptable

carriers or diluents.
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solution of nethanol (8 nL) and water (2 nlL), and dry at 50-60 C under
vacuum for 16 h to give 1.66 g of the title conpound. 10 Exanple P-3
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pharmaceutical art. The carrier or excipient may be a solid, semi-solid, or liquid matenial

20 which can serve as a vehicle or medium for the active ingredient. Suitable carriers or
excipients are well known in the art. The pharmaceutical composition may be adapted for
- oral, inhalation, parenteral, or topical use and may be administered to the patient in the
form of tablets, capsules, aerosols, inhalants, suppositories, solutions, suspensions, or the
like. _
25 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
30  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. Preferred compositions and preparations according to the present invention may
be determined by a person skilled in the art.
35 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




.al so provides suitable packaging, including a |abel, con ' e
phar maceuti cal conpositions conprising a conpound of Formw(%pz@g

conpounds of Formula I can be adm nistered by a variety of routes. In

effectipg treatment of a patient afflicted with diso ri bed herein
a conpo dnﬂ?ﬁg¥brnula | can be adm nistered in any %gfﬁﬁﬁﬂgﬁﬁde whi ch
makes t he conpound bioavailable in an effective anmount, including oral and
parenteral routes. For exanple, ce&¥ounds of Fornula | can be adni nistered
orally, by inhalation, subcutaneously, 10 intranuscularly, intravenously,

transdermal ly, intranasally, rectally, occularly, topically, sublingually,
buccal | yelagmaxéipients such as krah onlderose] ditinepratng dgentgank asdlpigicpcif erred for

treat ”E’ﬁurg% %&f ﬁbn%l%ﬂﬁﬁéh&e Rkt Jﬂ?sckupaeéfs%e{ﬁﬂesﬁﬁ?stééfété {;Pﬂeﬂo{}xt he art of

~preparin I'ONS can Téa roper form ahd node of
adm ni stehéantsonchiasselelil glupodioride apféﬂwqe@mnauag@ﬁépdwépws%eu%s of the 15

fﬁ”poun@acgﬁdrﬁ‘ﬁﬁ% alie di'lafﬂﬁfrdiﬁig aglafnt aRAd: dpganit;zﬁ .hahﬁlsﬂt&ymt ort h?Rst aget of

e sordaer va Clrcuns e em ng on's

bhar o dree fvong JRfehe Qs e Bt n Eomb A hatsh G TsdBiR 1o, 066) ) " he

phar mac enatdrizlslof terbosityricontqud @nmrep@ragaglyﬁhﬁemelrorwatty d{lnown in the

phar mac eitd: Gada Etfit foﬁlﬁnﬁ% ohtafif ot vERk Blafibls Wﬁ%h%d ghicgpem -solid, or
F C W

liquid terla an serve, as L??e\ﬂlg for the active
i ngredi of g, dogage anit-Apr sxamale s cgatingh il H% Sepr SlmaP( §h the art. The
phar rracemhlseﬁr shelp s iothieDevatimyagbsts.atl sypieday @htairng iedddition kathat i on,

PR St ken: Srad AU Rlerdio B 0L BEer R A SET Gel ARRRLT ot T the

f or m of capaur aer os ories, solutions,
sus pensucglnsngsand ﬂh@rs Mak@alswdmereé@fmdhm@sar@ﬁs @qmowlelzs:eﬁhould B¢ent i on may be

adm ni S&aﬁérﬁﬂcéﬁﬁ@dllhﬁurefaﬁé n&%@ﬂi@'xﬂhe aMolifis @q nert di luent or capsules or
conpr essSed |Eto tabl ets, For

se of t herapeuti c
S ety a1 Bortnd et At ety BHL R P el st R BB s and used
| n the fobtheposkertt atvbmion maybe tlveppracdpsu k eslpti@l drxuspensicsuElgsnsi ons, syrups,

1 955, oFRGHAG oo BUTP AR b1el 0. of TBSR%.RI GAAL LGS RIAMY & contai n at

i ngr edi &pred tphe b‘?‘rﬁE/e“t%] depey 99°€°r5’§ﬂ1§|"¥?§£huﬁ’6ﬁ°f ke ﬁﬁ?“ﬂ eihar  form and may

conveni e&hhwnbefmtmar]hreé%tﬁmsualbfmpom%m sach%awmgtabre@tsaghmwni t. The
anount ' ui tabl e

ent in c 0Si L i S
dosage &F P t""B% tsgluﬁ%'g Effnémps IRQ@%]SQ eocg'ﬁs?r ﬁf? E heerp@?%vﬁl%ns accordi ng
to the pdjovants sty diwdntsrsuchens walse fatanjegtion,selincisylution dixedeilsski |l ed in the art.

35 e b@l?étﬁ%l&xe cbissg]y&:ﬁi?éB}oﬁﬁenéglf&h&%the@%tﬁeh@sdwéﬁ% ﬂ%a@érﬁ@ contain one
or nbre o i nd ers suc cro stalline

t
cel | ul oéé‘i“tsgﬁyai %Srba?ﬁwﬁ@% ?fr'J'ELiJ‘W Qw?w FHOEIALS T8 WF@% ic P S02/ 25969

sodium bisulfite; chelating agents such as ethylene diaminetetraacetic acid; buffers such
as acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parenteral preparation can be enclosed in ampoules, disposable

25  syringes or multiple dose vials made of glass or plastic., Preferred compositions and
preparations are able to be determined by one skilled in the art.

The compounds of the present invention may also be administered topically, and
when done so the carrier may suitably comprise a solution, ointment, or gel base. The
base, for example, may comprise one or more of the following: petrolatum, lanolin,

30 polyethylene glycols, bees wax, mineral oil, diluents such as water and alcohol, and
emulsifiers, and stabilizers. Topical Formulations may contain a concentration of the
Formula 1 or its pharmaceutical salt from about §.1 to about 10% w/v (weight per unit
volume).

The compounds of Formula I are agonists of the M-1 muscarinic receptors.

35 Moreover the compounds of Formula I are selective agonists of that particular muscarinic
. receptor. The compounds of the present invention possess particularly useful properties
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_ agmg Another cognitive disorder is mild cognitive impairment. Again, this disorder is

‘25 not well defined in the art, but involves decline in the cognitive domains, and is believed
to represent a group of patients the majority of which have incipient Alzheimer's disease.
Another cognitive disorder is cognitive impairment associated with schizophrenia. The
relationship between cognitive disturbances and other symptoms of schizophrenia is not
clearly understood at present. It has been observed that some people experience cognitive

30  problems much before they develop positive symptoms, while others acquire cognitive
deterioration after the first episode and with subsequent relapses. Yet another cognitive
disorder is chemotherapy-induced cognitive impairment. People who undergo cancer
chemotherapy may experience a decline in cognitive function and this decline can be long
lasting. Also, a wide variety of insults, inctuding stroke, ischemia, hypoxia,

35  inflammation, infectious processes and cognitive deficits subsequent to cardiac bypass
surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head travma, perinatal
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Parkinson’s disease, Huntington's Chorea, pain (including acute pain and chronic pain),
xerostomia (dry mouth), Lewy body disease (including diffuse Lewy body disease),

25  aphasia (including primary aphasia and primary aphasia syndromes), aphasia (including
primary aphasia and primary aphasia syndromes), hypotensive syndromes, and chronic
colitis (including Crohn's disease), comprising: administering to a patient in need thereof
an effective amount of a compound of Formula 1. That is, the present invention provides
for the use of a compound of Formula 1 or pharmaceutical composition thereof for the

30 treatment disorders associated with muscarinic receptors.

It is recognized that the terms “treatment” and “treating” are intended to include
improvement of the symptomatology associated with each of the disorders associated with
muscarinic receptors described herein. Also, it is also recognized that one skilled in the
art may affect the disorders by treating a patient presently afflicted with the disorders or

35 - by prophylactic ally treating a patient believed to be susceptible to such disorders with an
effective amount of the compound of Formula 1. Thus, the terms “treatment” and
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inhibit amyloid protein processing, including inhibitors of amyloid precursor protein
processing and antibodies directed against amyloid proteins; antidepressants, including
25  SSRIs and SNRIs such as fluoxetine, paroxetine, and venlafaxine; and anxiolytic agents
as a combined preparation for simultancous, separate or sequential administration in the
treatment of disorders in which a cognitive deficit is one of the symptoms. In another
embodiment the present invention also provides for the use of a compound of Formula ]
together with one or more therapeutic agents selected from AMPA potentiators; typical
30  and atypical antipsychotics, including olanzapine; mGIuR agonists; NMDA antagonists;
1L 1-6 inhibitors; cholinesterase inhibitors, such as tacrine and donepezil; compounds that
inhibit amyloid protein processing, including inhibitors of amyloid precursor protein
processing and antibodies directed against amyloid proteins; antidepressants, including
SSRIs and SNRIs such as fluoxetine, paroxetine, and venlafaxine; and anxiolytic agents
35  for the manufacture of a medicament as a combined preparation for simultaneous,
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circumstances.

25 An effective amount of a compound of Formula I is expected to vary from about
'0.01 milligram per kilogram of body weight per day (mg/kg/day) to about 50 mg/kg/day,
and preferable from 0.1 milligram per kilogram of body weight per day (mg/kg/day) to
about 20 mg/kg/day. More preferred amounts can be determined by one skilled in the art.

Of the disorders to be treated according to the present invention a number are

30 particularly preferred. Particularly preferred disorders include the treatment of cognitive
disorders (particularly mild cognitive impairment and cognitive impairment associated
with schizophrenia), Alzheimer's disease, and psychosis, including schizophrenia,




treatnment of disorders in which a cognitive deficit is onﬁ@mth 0§y Pt ons.
I n anot her enbodi nent the present invention also provides r the use of a
conmpound of Formula | together with one or nore therapeutic agents

sel ecte m AMPA potentiators; typical 30 and atypi | psychoti cs,
i ncl Udlﬁ’ %?ﬂ%‘ap. ne; md uR agoni sts; NVDA ant agoni sltpgg’lUS@@%df% i nhi bitors;

chollnesterase i nhibitors, such as tacrine and donepezil; conpounds that

i nhi bit anyloid protein processings35t ncluding inhibitors of anyloid
precursor protein processing and anti bodi es directed agai nst anyloid
proteins; antidepressants, including SSRIs and SNRIs such as fl uoxeti ne,
paroxetine, Amdmberdfpfealinicud labatnpdnihal moidels ha@drerded&ited forttiee_manuf act ure
of a negié%n% £ a combi ned preparation for sinmultaneous, ‘17 March 2006
WO 03/ 0570%% T?BQGQ -54 separate or sequenti al adnlnlstratlon in
the treatnment of disorders in which a cognitive deficit is one of the
synptons. As used herein, the tdixampkidultaneous, separate or sequenti al
adm fi sRadinl Amt Mazeans that the two or nore therapeutic agents are

admi ni st er edyi 4B 1?ontrl1£f§h folsGHe Wk ﬁzﬂ beé’u L%Q&fbrs‘ﬁ.ﬁigttﬂaéffe@tlolfdﬁh the

t her apeuti c_agent provi de some thera g a particul ar
poi nt i ANMERSTY I‘F‘I‘iﬁtﬂo"l(gusﬁ’é‘%gyandtsﬂé”‘t’He‘f"ﬁ’é’&ﬁ”f’ﬁﬁ%’ét]?v]i"'tl 142(18%Jul d at | east
over | ap Staabli ibmaﬂﬁgfc%tlaékb@&tlgm '17hem1(n99q) inake éign@ﬁ.ﬁ eifal muge. As used

herein, t heoﬁ\%fl 'inamgél}‘ats nér" al CFwedV%re{Sneve %MarMom ‘{'our ran f jj,cted with one

or nore dis ers assocl a nuscarirnic receptors. qnf] i s under st ood
t hat! 0 guissiestedaimgs of the Wazsdspmpliogplase)r Samee tim¢ lotsy, thmmge@re eaese&o sheep, pigs,

?nd huneigﬁt e afs AP WerR t&tedFo (HBY sbithi toheaam;@ aﬁ&%%‘d @t aﬁmhm@an ng of the
erm use

q her ei the term effectlve h eﬁ rrpound of Formul a
| refer Bref‘”@“S &Flm%{ﬁ‘iﬁ?rﬂbta”if’i‘a& R?"‘Wﬂ’é"ﬂ’cﬁﬁ‘d t\X)ﬁ‘? fitef Quiing %tl ve in treating
t he di seamjding sgieiss mabaainted ped rferenbiersdrf weltdréay entgnintonbe ae abe moeadi | y

determ gg o?ééo‘hhf? kL& ‘f]ﬁ‘i Qb@%%&ht%%ﬂ» Exﬁgééoxo‘i‘ﬁet%{ﬁk“ﬁ%nde“ the art, by

the use o conven I ona ues and rving resufts obtained under
analldgotisvaekinpumbef egors md@@t@gﬁheﬁptﬁ@f%ﬁ%fnﬁ@é&eﬁw@hmﬁﬂg the dose of a

gorrpoundel@j pdﬁ@ﬂmbﬁexémpﬁ , VouRD@Ele @ts xﬁaa@t(mcs(wzg eﬁemtﬂemm(g@e%at l;e at It enfllt ng
e Caanpif bRl Sdie B Bt aR€3 o8 L0 SioteGh nsvep APRRRES. 1+ Loed: the

Speci es (abkervasionsof this 12b).20 si ze, age, and general health; the specific
di sorder | nVIQJhI\é‘Sﬁira E@Ea@f‘cﬁfa?sewé?é gﬂdﬁ‘i’c@bﬂﬁ%ﬁ@d 46 {naﬁlit?ﬁne?i%\ﬁ%rl'zhy of the

O e b o bt i b et L 84S ! ot o
ad m ni shanednedtah®5% oftheir fregieading wabla bl edipldnttntal fediafgs ofPladna Imbncom t ant
nedi cat gp,, and other relevant circunstances.
The rats were initially trained to search for food at the end of each of the eight
arms. Once the rats had reached the criteria of no more than two errors (i.¢. entering the
25  same arm more than once during a session) on three consecutive days, a delay of one
minute was imposed between the fourth and the fifth arm choices. This training ensured
that the rats were thoroughly familiar with the procedural aspects of the task before any
drugs were administered. Once stable performance had been obtained on the delay task
(i.e. no more than one error was made on three consecutive days), drug and vehicle tests
30 commenced using a seven hour delay period. A novel set of arms was baited each day for
each rat and the maze was thoroughly cleaned during the delay period.
During the sampling session, each rat was placed on the center platform with
access to all eight arms of the maze blocked. Four of the eight arms were randomly
- selected and baited with food. The gates of the baited arms were raised and the rat was
35  allowed five minutes to obtain the food at the end of each of the four arms. As soon as the
rat had obtained the food, it was removed, administered vehicle or various doses of
compounds, and placed back in its home cage. Seven hours later (retention session), the




25 An effective amount of a conmpound of Formula I is expegj g,gfio%dg@ry from
~about 0.01 mlligramper kilogram of body weight per day (ng ay) to
about 50 rrg/ kg/ day, and preferable fromO0.1 mlligram per k| | ogram of body
wei ght g,% (rrg/ kg/ day) to about 20 ng/kg/day. I\/g, ?zg%red anount s
can be term Hed by one skilled in the art. O the efs'to be treated
according to the present invention a nunber are 30 partlcularly preferred.
Particularly preferred disorders in‘tﬂ-ude the treatnment of cognitive

di sorders (particularly mld cognitive inpairnment and cognitive inpairnment
associated wth schizophrenia), Al zheiner's disease, and psychosis,
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non- mat EAteE 19 Al chght arms ke Piged Hé@ﬁﬂ waeailopvsd §tfwvmteﬁé) drfiethe of drugs on
T;Tor 37/9rrah£mhg Qor bi@caarfwa,mﬂam@mdo §ln61Y-bﬂted&rm dr k- eﬁﬁyﬁmml%ph;ir 91 %31( 1994))

in t%e %’}e% %2:15 r?ﬁ ‘g%ﬂ“a"r’dsr?a‘k“ée“e“\%é'i’ ey éﬁgﬁlé’aa% p%&g)r‘@a CE’BWQ to retrieve
food r ewamgis rgpegied measureADHNGAvifgllowed by e Dwonettds test frg comparisen withe (sanpl i ng
phase). gqpe tinme later, the rats were exposed to eight open arns and were
br ovi ousl y LMD B ER FOmRES ik BHCAYS SFA Y LHPRHACTES s b t ed
duri ng tbminisaedd.d. immsdiasly afierilxssampling ]ﬂdscﬁ.ﬂ"htﬁeffeefsQf sodpelamineai , Wher eas
oty Ml BnSRGerB IS 2 (BARnRAERY, Wk ROnE Bfect SHEBREAN DooD: o 1S
errors FhlEcHerpseriphibifns upediie heirssimertad Alzheimsa’s discags whs ieﬁect@‘bsa ng del ay

peri ?ds sixFfdfr &c@o]am%%niﬁféd&et%ﬁlo% a’ﬂ@%hﬁe-@n@m(dﬁla? i d&é—?@eﬁ@d at a1l
m nut e

g errors.a on + 0.2)
errors g?Shng sjég\?gﬂé Wcaé@f T oveg Beie@?%ﬁe%%“d}o“f ‘}’ﬁ%’ 3 Z@%‘“ 'V%F
Spraguenigdg ey rats were individually housed and mai ntained on a 12h 20
| i ghk-dark cycle (lights on at 6 an). The rats were given free access to
wat er and nmaintained at 85%of their free-feeding weight by suppl enental
feedi ngs of Purina Lab Chow. ThixampleB er e initially trained to search for
f ood at Acheisiéowlinafie Radid) Myfze Biam &idghhlazeaa“c@sm@me the rats had reached the

criteria of /Q l%&t%gﬁq‘eétsll\g O?A[Zﬁél%’lel( 5 dl'?easee r I n%g E)g%ZS Same arm nore

t han once dur consec Bel ay of one
m nut e mwm@ digitedestaeative mempry(RtW. Ranks, RWeZm&RhS AilsotFRdsdes. This

trai0i NWeRRpHERSlogy of Alzheimer’s disease and other dementias. NYY: Oxford University
Press pp. 3-80 (1993).
As the disease progresses, other domains of cognition become severely affected as

well. Among the brain regions affected early in the progression of Alzheimer's disease is
the hippocampus, which is a critical neural substrate for declarative memory. Differences
‘25 in the pattern of hippocampal neuronal loss in normal aging and Alzheimer’s disease.
Lancet, 344: 769-772(1994). One behavioral test that is often used to assess hippocampal
function in animal models is the 8-arm radial maze (Olton D.S. The radial arm maze as a
tool in behavioral pharmacology. Physiology & Behavior, 40: 793-797 (1986)).
Lesions or pharmacological blockade of the hippocampus disrupt performance of
30 this task. Moreover, aged animals generally show deficits in this task (Porsolt R.D., Roux
S. & Wettstein J.G. Animal models of dementia. Drug Development Research, 35: 214-
229(1995)).
In this test of spatial learning and memory, a hungry rat is placed in the center of
the maze and allowed to traverse the maze in search of food located at the end of each
35 runway arm. In this version of the maze, the rat learns a win-shift strategy in which a
visited arm is not replaced. Therefore, the most efficient foraging strategy is to visit each




that the rats were thoroughly famliar with the procedura of the
task before any drugs were adm nistered. Once stable per]lf701?[§n’§ﬁc%tg§?1ad been
obtained on the delay task (i.e. no nore than one error was made on three
consecutive days), drug and vehicle tests 30 conmenc 1.n seven hour
del ay pgﬂ['&’amé novel set of arms was baited each da?gpﬁgdz’zg%@h rat and the
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ei ght arns of the maze bl ocked. Four of the eight arns were randomy
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back in its HeMEAEYmalGRasieIfiwleY. misyere ndpadiailypousedniadegar; he 17 March
2006 WOIligBt-&y2Ié @aldnPGHh dE0 2ll g 6Qacchiate &br anksst pldasediobmatstioptback he cent er
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to al | &xemiment Riopeidiody Maiehioves mawaincgk by sdiistng thaalletmeny af 1ab flio%es 't o obtai n
~the rermgcaioﬂgc&ﬁbihatmh@@egs‘elaﬁatHeoﬂd.daﬂﬁbc&lywéfghﬂredd@aga non-baited armor a
re-entry int 5 previ ous .Sl . er r,or.
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Scopol am ne disru retention arter a three-nhour delay 1n a dose-rel ated
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10, 1ut vix@tat Rist 3ne dif/okPDay 152 ExABRIMRY B, andcEldhsd i aindbr Dayt D& Kadi al . Maze 8-arm
radi al mazengcgui Siti ondA aprom' nent acg?r L‘% fea}l.ui'e gf Al zhehger' s di sease
(AD) sympt onBiBds W28 PEUdp BTN CREngL o 2P & ThigleSr SMEEI VR *ibrory (R W
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di sease ,and BiieherdTBERE I toN Y verQtdifhichdRisHiRhfhdohsly 3086 $aifles 3- 80 (1993).

As the disease progresses, other domains of cognitiodon beconme severely
af f ect ed@rigito each daily session.

20 In this acquisition task, vehicle-treated animals do not consistently show
significant acquisition of maze learning as compared to the number of errors committed
on Day 1. We have found that in compounds that facilitate acquisition of maze leamning,
the effects are often not observed until the fourth day of training. Therefore, results
consisted of total Day 4 errors across treatment groups.

25

Example C
Functional Mobilization of Intracellular Calcium

CHO cells expressing muscarinic subtypes (M1-M5) are grown as monolayers in

DMEM:F-12 (3:1), 10% FBSnz, 20 mM HEPES, 1% pen/strep, 250 ng/mL G418

30 (GibcoBRL #10131-027). Cells are maintained under 95%/5% 0,/CO, and passaged
every 3-4 days. Cells are plated 24 hours in advance of the assay at a density of
50,000/well and 48 hours in advance at a density of 25,000/well (100pL/well} in Costar
black-walled, clear-bottomed 96 well plates (Costar #3603). Cells are then incubated
with minimum essential medium containing the cytoplasmic Ca®* indicator, Fluo-3 (1

35 mM Fluo mixed 1:1 with 20% pluronic acid, then diluted to 5 pM final concentration in
growth and supplemented with 2.5 mM, 50 uL/well) at 37 °C in an environment




wel | . Armng the brain regions affected early in the progr?ﬁllgfa%%bﬁ
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substrate for declarative nenory. Differences 25 in the pattern of
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344: 76 One behavioral test that is often use 0~ assess

hi ppocanpal functl on in animal nodels is the 8-armradial maze (Aton D. S
The radial arm maze as a tool in b¥havioral pharnacol ogy. Physiol ogy &
Behavi or, 40: 793-797 (1986)). Lesions or pharmacol ogi cal bl ockade of the
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throughout Proper was nal ntal by adj usti ng
the al | ¢10fHd:180)- Iab chow based on a conbr natr on of age and the rat's
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pl aced int maze ang otine ¢doors were raise
al | owi n reafder sggene{}{‘e&g]ec%l%r aﬁ\qCCS unngv ? qﬁpggmommr%% Puorecfcenfﬁems pper was

| ocat ed 4§8 ﬂmhszéniHOGm?)é&’@kﬁ@ﬂaﬁﬁéh@ﬂddumijcmmn@nd a single food pellet

was 1l aced i theashiifigs tmpﬁéonlsﬁaa%vgﬁhthd’bﬁﬁe%hfﬂg aérsrsrmer@t@d when ei t her
all 8 food-hoppers @ &%y}’({f‘ 85 lerat i me ut (15 mn on
Day 1: ZMSFin rrerﬁag%s 0§ 3 M Apa M9 aripar e ern &%rrded. Errors
wer e couibsbedeasd aepsatnumben of ptotdietrgets ab aell ay the stnicarallyseldted arm i n t he

s_es_si on tﬁé}h qup]é%ir}etaeﬁfopgéP(@%r?éggq%ge defe O blg i Hﬁé'ede%m*t failed to 15

visit at least ‘one a arns on east 4 arns on
Days 3 & 4. Each rat was pseudo random y assi gned to either a vehicle or
drugOgroup and received the sangXampi&Rnent throughout the experimental

peri od. FuphicadlesTramindisged of 5% acacia within sterile water. Injections

wer e adrm N stgf e SURGH ARSI huMaRYI s LLbls e §8G 02l 1Y

either in suspension or in monolayer. For suspension cultures cells were grown in roller
bottles with constant agitation at 37°C and 5% CO; vsing Dulbecco's modified Eagles

25  medium/F-12 (3:1) cuiture medium supplemented with 5% fetal bovine serum, 50 pg/ml
tobramycin, and 20 mM HEPES. Monolayer cultures were grown in T-225 flasks at 37°C
and 5% CO2 in Dulbecco's modified Eagles medium supplemented with 10% fetal bovine
serum and 100,000 U/liter of penicillin/streptomycin. Cells were harvested using trypsin-
free dissociation media at 95% confluence and were collected by centrifugation and stored

30 at 80°C. Cells stably expressing human muscarinic receptors were obtained from the
National Institutes of Health.

Membrane Preparation: Cell pellets were thawed and resuspended in 20 volumes
of 20 mM sodium phosphate buffer, pH 7.4, and were homogenized twice for 30 seconds
at high speed using a Tissuemizer. Homogenates were centrifuged at 200g for 15 min at

35  4°C. The supernatant was removed and reserved on ice, This procedure was repeated
twice and the pooled supernatants were then centrifuged at 40,000g for 45 min at 4°C.
Membranes were suspended at 5 mg protein/ml and were stored at 80°C. Unless indicated
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eval uat edindtyd SRkaRd: Bnastraepréphatiel (28 ig pro&e pér villiFor @ eRidiansy bt ypes (M2,

NB’ M- %Q&j 9-IY§)pginr @elﬁ#o%r'ai% rme%rr]arlllgsr) 'con%%g ld%da%pl%]ragate concentration of
' GDP was added followed by addition of 50 pl of buffer + agonists and antagonists being
20 tested followed by 50 pl of GTPy*S to provide a final concentration in the assay of 200
pM for CHO membranes and 500 pM for brain membranes. For CHO membranes, 0.1
uM GDP was used for M1, M3, and M5 receptor assays, whereas 1 pM GDP was used
for M2 and M4 assays. For brain membranes 0.1 pM GDP was used in assays carried out
with anti-Gag/11, whereas 50 uM GDP was used for assays using anti-Gai(1-3) and anti-
25  Goo. CHO cell membranes were incubated for 30 min at 25°C with agonists and
| antagonists followed by addition of GTPy™S and incubation for an additional 30 min.
Brain membranes were incubated for 20 min at 25°C with agonists and antagonists
followed by addition of GTPy*S and incubation for an additional 60 min. Preincubation
was employed to ensure that agonists and antagonists were at equilibrium during the
30 labeling period.
To determine total membrane binding, 50 pl of suspended wheat germ agglutinin
(WGA)-coated SPA beads was added. After 15 min, plates were centrifuged at 1000g for
15 min and radioactivity was determined using a Wallac plate counter. For determining
binding to specific G proteins, **S-labeled membranes were solubilized for 30 min with
35 0.27% Nonidet P-40 (20 pl/well of a solution containing 1.5 ml of 10% Nonidet P-40 for
- every 3.5 ml assay buffer) followed by addition of desired antibody (10 pl/well) to




al so screened across a nunber of protein targets as well 006
structurally related G protein-coupled receptor (GPCR) targets to insure
selectivity for the M receptor. 20 Exanple D Functi onal GIP Bi nding Cell
Cul ture Is transfected with human M1 - re grown

ei t her ?Voq:@%%elnm on or in nonol ayer. For suspen5| on cu{ifsﬁz;%%éﬁlce:el s were
grown in roller bottles with constant agitation at 37C and 5% CO2 usi ng
Dul becco's nodi fi ed Eagl es 25 nedi wfi-F-12 (3: 1) cul ture nedi um suppl enent ed
with 5% fetal bovine serum 50 g/nl tobranycin, and 20 mM HEPES. Monol ayer
cultures were grown in T-225 flasks at 37C and 5% CO02 in Dul becco's

modi f i ecbrénddd efnalrgittitionos pgl ©MEs0 aad incibatdDf sreddaltioha\ed Aeln, F/r um and
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ver e sugpdinged Pﬁighg[ g:u %ﬂbem %htﬂ(i&d;/l B?gigg%ﬁiﬁnﬁm‘ @B) dlerSm sM{nﬁhes fs i ndi cat ed
rc 1 N e 1rirgure
I eggﬁds%razogn@%@eog S % %I]CN%ALF@(%UWO@W 'Ea?ﬂg'r Qa%}wgspgﬁwad from gel l's

gr own i Cheminoe (Eamsaula. (e @xgirantooine M andpirBepinewiiB fioel Reseasglr e from cel | s
grown | rnléenaﬁlca}m{c oaﬁa@m/w 11lep If)?eﬁ?]aﬁﬂﬂﬁhetﬁ‘jﬂ}l Brehiify Q?I?t ei n) wer e

9.3, 0. ecetors respc vely

Stri at aI5 I ‘gl%‘@ %ﬂ@?’ﬁ‘ eP @p‘}]gﬁ’ﬁ ﬁ&ﬂﬂn' y “Féf‘g M%ﬁh‘tﬁé&gh‘?sﬁé@a‘by hand in 10
- vol unes EifLillY) GoipldieRirGean thhibiwhMdedihand %7 Nénide®tawért igmConpl et e prot ease
i nhiqyai t reitol, and 10% sucrose. The honbgenate

' 1§| I ‘ﬁoe@ﬂ%@l@hx}n&eh @Wczgxhé Oﬁ\lged at 1000 for 10 mn at 4C. The
: super nat ant WBgsselestivity of g Mh@agomsmlaéatevahﬂ@tpd)bméqqngdcrasﬁ@ec@mrr| fuged as

above. ThRceiambde rmg@égxM@MssteMs@r@dmﬂouﬂmr@dnsok@reéﬂedoow for 20 mn.
The resul ti n HEPES and 1 n1VI

cora * piews e SorE SRR TNAF bePustral T D RuieRoRPedng  was
centri fmqemola(tGPE'R)@@@@ptb@nsu@(selmtmty‘l‘dneherhdkcdceptmrg pel l et was suspended in
thejpame buffer at a protein concentration of 1.5 ng/m and aliquots were
frozen and stored at




80C. 15 GIPy35S Bi ndi ng: Assays were run in 20 nmM HEPES, {-Pp.pdd a6 . and 5
‘mM MgCl2 at pH 7.4 in a final volunme of 200 pl in 96-well Costar plates at
25C. One hundred microliters of nmenbrane preparation (25 gg protein per
wel | f ofyr@lobrogenbr anes and 9-15 gg per well for bragdypRaeanes)

contai ning the appropriate concentration of GCDP was added fol |l owed by
addition of 50 pl of buffer agoni s%/s and antagoni sts being 20 tested

foll owed by 50 pl of GIPy35S to pré f"de a final concentration in the assay
of 200 pMfor CHO nenbranes and 500 pM for brain nenbranes. For CHO
menbranes, 0.1 pM GDP was used for M1, M3, and Mb receptor assays,

wher eas @LNM%DP was used for M2 and I\/kl assays. For brain nenbranes 0.1 pM
GDP was used in assays carried out wth anti-Gag/l 1, whereas 50 pM GDP
was used for,assays usin ti 'U\ﬁ( -3) and anti 25 Gao. CHO cell nenbranes
wer e i ncubat llld fo c%“@p?ﬂﬁ gp‘ 53’@" th aggni sts and antagonists followed by
addi tion of GIPy35S and incubation for arg adf
menbranes were incubated gdr 20 min a]hN
fol | oned by addl ti qn of GIPy35S and [
Prei ncubati on ‘e\ @ CASRYYL ¢
equi librium dur| ng the(:léj;2 bel i
bi ndi ng, 50 pl of suspendedcbme ;
was added. After 15 mn, plateg’were cen

{tional 30 mn. Brain
‘h"(agonl sts and ant agoni sts
ubat Non flar ,an additional 60 mn.
hat ¥goffi stk and ant agoni sts were at
odR* To ‘deterni ne total menbrane
lutinin (WGA)-coated SPA beads
i fuged at | OOCg for 15 mn and
radi oactl vity was determ ned using a Wall ac plate counter. For determ ning
bi ndPng Vthéfe!é‘pem fic G proteins, 35S-|abeled nenbranes were solubilized for

30 min wth @5x0v, %E&@I\Ae@indqfen&nﬂpseﬁeaféd@rm&hroe c@xsﬁﬁﬁgﬁﬂ@ﬂ containing 1.5
m of 10% Noni det, P40 for uff r%%;'o |ovved by addition

of desired anti b&BSNeREyVIgY W@\ ’TO)IX?TSH’E’? ‘\K&?‘S@
PCT/ US02/ 255969 166t tpoaf (X, ¥, dndifadre CHE ot Y esnCHfZ ib/@l‘ﬂ@nd the 1/ ] 00 and

i ncubati on fordaspﬁgghél_gn%grg&égnsnm E)lnl;.l)éﬂr P}lfeﬁ?hh%ers of suspended

anti-1gG coat eads S were incubated for 3
h, dfd then Bvelﬁ&* gshdenthy ghyeagh 8%”?'&6?‘?3%‘?4 mmwewv@WRvWHga% above. Each

bottle of WGA- comy@dg&:l‘}a]b@ad@l- Syspamyas) alkg); 10 nl of assay buffer and

cuch ot gLl el Sl i A S AR g, o 255
zl\a/ﬁt ?rim;;lljze ?5?} Gﬁﬁﬁﬁ%ﬁ%ﬁ%ﬁ?;ﬁﬁl%g%zmﬂaggmawég?i\?\gre obt ai ned
- g 0 zét

fromArrersham Arlington Hel and rabbit
ant i1? Gai ( 1- 3) weﬂtﬁ 3’?%08%{“3 S balégen; E Ak rad S iG] lxy*s&nw Cruz, CA).
Mouse nonocl onal optidnaHEadstiasd With Bhe substituent selected from the group

consisting of halogen, C,-C, alkoxy, and C;-C; alkyl; phenyl optionally
substituted with from one to three substituents independently selected
from the group consisting of halogen, C,-C,4 alkoxy, C;-Cq alkyl,

20 ‘trifluoromethyl, and cyano; and pyrrolyl optionally substituted with one
to two substituents independently selected from the group consisting of
halogen, C-C, alkoxy, and C,-C, alkyl;

R’ is selected from the group consisting of phenyl optionally substituted with
one to three substituents independently selected from the group

25 : consisting of halogen, C,-C; alkoxy, C,-Cy alkyl, trifluoromethyl,
cyano, and nitro; naphthyl optionally substituted with one to three
substituents independently selected from the group consisting of
halogen, C,-C, alkoxy, C,-C; alky), trifluoromethyl, cyano, and nitro;
heteroaryl optionally substituted with one or two substituents

30 independently selected from the group consisting of halogen, C,-C4
alkoxy, and C~Cj alkyl; or 1,3-benzodioxolyl optionally substituted




.- Biochem cals Inc. (Natick, M.

Cheni con (Tenecula, CA). Oxotrenorine M and pirenzepi ne Wt grdapsidgesear ch

11-{[2-((Di et hyl am no) met hyl ) - | - pi peri di nyl ] acetyl }- 5,11

- di hydr gy@diyick do[ 2, 3b] [ 1, 4] benzodi azepi n- 6- one (AFD}%J,@,ZW synt hesi zed
at Eli Lilly. Conplete pr otease inhibitor cocktail and 10% Noni det P-40
were from 15 Boehringer Mannhei m (I-62H anapolis, IN). The selectivity of the
M 1 agonists are evaluated by screening across the other nuscarinic
receptor subtypes (M2, M3, M4 and Mb). Conpounds are al so screened across
a nunber of lorgt emhbﬂﬁgﬁﬁtsu@l;se\?mleﬂf@mmagroﬁpbéiﬁisﬂﬁgadf}hylogéi @f.ﬁdfG ] |
pr ot ei n-coupl e e argets to insure selectivity for the M
receptor. 20 17 bg‘ﬁ%ﬁ)@@%’%ﬂ%l PCT/ USQ2/ 25969 -61 CLAIMS: 1. A
conpound  of chclaS Eiseiet framphe grap conpisting©f hydraked, iydwhgrasid flu@o; X, Y, and Z are
i ndependent | msweﬁe{e@%ﬁ,rt i N, provided

t hat .no nore than_t %M]ﬂm%gmgowg[rﬁgﬁ] o c%gﬁ@%gg{s%gy’tm of Q X Y,
and 2 are CH or divg %FT] % is CH, and the mpiety "Q=X" represents "S" to
forma thi opIRelsese}ectn@fro:i:@hd:groups:onmjmgeﬁﬂﬁmgeyaﬁdmetajzlh occurrence sel ected
fromthe gr O‘t'ﬂoﬁS’rlﬁrb?rfdﬁ‘Qe gfq hydrogen, hal ogen, C -C4 alkoxy, and Cl-C4
alkyl; R2 is seléect el dhe group consisting of hal ogen; Cl1-C4 al koxy;
Cl-C4 al kyl ; Mig80¥Y W0 | oal kyl ; cyano; trifluoromethyl: pyridinyl
~optionally eqnmnnawmm:dnwcb@mmamohmws&&a@tf.ituents i ndependent |y sel ect ed
fromplS the group consisting of halogen, C, -C4 alkoxy, and Cl-C4 alkyl;
thienyl optionally substituted with one substituent sel ected fromthe
group consi 3t i ngA 6emprand gesardingite Clrim|lkwdeysin Rhid n€hy[R’ # lydtagemheny |

opti onalgfys hyﬂibh? tt'lé Seel i¥brelariWRHARS tﬁecfraflﬁt&@ocﬁbcm§@gtﬁf Sipli Bdependent | y
sel ected r roup consi sting of ogen oxy, Cl-C4 alkyl,
20 tri fPﬂ%‘l’(B"r?g]? E] ¥nd cyano; and pyrrol optionally substituted with one
to two substi tuents i ndependently sel ect fr mthe group consi sting of

hal ogen, C,-C4 al koxy, andRC G4 al kyI

\
R N 1
\(CH2)t \l/ 0

' KT @),

3. A compound according to Claim I wherein Q, X, Y, and Z are each CH; |

'_ 4. ',A compound according to any one of Claims 1 to 3 wherein R? is phenyl.



R3 is select ed fromthe group consisting of phenyl optiongf \ &Rk tut ed’
with one to three substituents independently selected fromthe group 25
consi sting of halogen,-C, -C4 al koxy, C -C4 alkyl, trifluoronmethyl, cyano,
and nitro; naphthyl optionally substituted with one to three substituents
i ndependent|ly selected fromthe grougsconsisting of halogen, C -C4 al koxy,
Cl-4 al kyl, trifluoronethyl, cyano, and nitro; heteroaryl optionally
substituted with one or two substituents 30 i ndependently selected fromthe
group consi sting of hal ogen, C-C4 alkoxy, and Cl1L -C4 al kyl; or

1, 3-benzodi oxqj,y! Q@&dn@lﬁaﬁﬁd AbcSiiag td doyloforailR G4 %ﬁ&@n\ﬁ@l%g&?%l
PCT/CJSOZ/ 25969 -62 5 10 with one substituent selected fromthe group

consi sti iy %‘F“t?%nﬁeg‘élﬁlha@genm al koxy, and CI-C4 alkyl; R4 is selected from
the group consisting of hydrogen, hydroxy, and fluoro; R5 is selected from
the group consisting of hydr ogen hal ogen, Cl-C4 al koxy, , and Cl-C4 al kyl ;
R8 is sel ect ed frorft tHRPOBMRAGHEH &prwfﬁlalméﬁ%ﬁ@hﬂﬂﬁ@ whegl . t is one,
two, or t&hagute®bide With iSorgNe Or two; or pharmaceutically acceptable
addition salts thereof. 2. A conpound according to Claim| wherein R$ is
methyl, R5 is hydrogen, R4 is hydroxy, t is one, mis one, and which has

the trans sterpochend Bhd%c&rmﬁglomy@ﬂ%i)f%lanBQﬂé4ﬂﬂer§HRmﬂH€dy§)W A
conmpound %gcord ng to aim| wherein Q X, Y, and Z are each'™CH. 4. A

conpound SEYE¥eA ¢ge vish Hygro Bife prapesifiots | to 3 wherein R2 is phenyl 17
March 2006 -63 5. A conpound according to any one of Claims | to 4 wherein
R3 is phenyl substituted once w th hal ogen, A conmpound accordi ng to any
one of O aims3 toMCqRoNR] ACIREIng 14 iy WB’GB%% pipheny 4(5%4@@"%% #i¢ | uoro 7.

A CONpOyRrg- éasqpqmqlueg)bt;&yﬁmé&g&%uﬂé)e&yﬁdeﬁﬁmﬁlné)@(ﬂ) WARGS)iRdaRY -1 S phenyl
substltute once wth fluoro in the pars position
yl)amide.

9. A pharmaceutical composition comprising a compound of any one of Claims

1 to 8 and one or more pharmaceutically acceptable carrier, excipients or diluent.
10. A compound of any one of Claims 1 to 8 for use in medicine.

11. Use of a compound as claimed of any one of Claims 1 to & for
the manufacture of a medicament for use in treating disorders associated with the muscarinic
receptors.

12. Use of a compound as claimed of any one of Claims 1 to 8 for the

manufacture of a medicament for use in treating cognitive disorders.

13. Use of a compound as claimed of any one of Claims 1 to 8 for the

" manufacture of a medicament for use in treating Alzheimer’s disease.




. (R -(6-(1-((4-fluorobenzyl)net hyl am no) et hyl i deneam no) - 2( R) -

8. A conpound according to Claim | which is biphenyl-4-ca P Aﬂdﬁogci d

{ W oxyi ndan-
| - yl)am de. 9. A pharmaceutical conposition conprising a conpound of any
one of Clains 1 to 8 and one or nore pharmaceutically acceptable carrier,
exci pients or diluent. 10. A conpoung4of any one of Clainms | to 8 for use
in medicine. 11. Use of a conpound as clainmed of any one of Clains 1 to 8
for the manufacture of a nedicanment for use in treating disorders
associ at ed wi tif- t heVsust argompeund escelpimsd of any ongsel Ghims ¢dapbdeidthas cl ai nmed
of any Orlﬁangfactge@fgﬁlehlcﬁlﬁer@fd(r%elhh‘@atlnggdﬁ%ﬁlﬁéﬂée of a nedi cament for use in
treating cognitive disorders. 13. Use of a conpound as cl ai ned of any one
of Caims | to 8 for the manufacture of a medicanment for use in treating
Al zhei rer' s ditseasase If Masiod08 cififled 4¢ b nlofPCRARDPUNG &5 Ghai Ted of
any one of Clainms 1 tg 8 for the manufacture of a nedicanment for use in
treat i ng "e¥HasBsof & medicament foruge ip freafing Byld segnélivadmpaizncaed of any one of
Clains 1 to 8 for the manufacture of a nedicament for use in treating mld
cognitive |rrpa| rment. 16. Use of a conpound as clained of any one of C ains
| to 8 for thd6 marldteath reempeund reclimsdeabtany gme afeClans | dat§ & Bogniti ve

| mpai r MeRkandssae @t £ todichibent SN WO RN &b -cognitive impairment associated with

sdhizophrenja.






