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GLUCAGONRECEPTOR ANTAGONI STS, PREPARATI ON AND

THERAPEUTI C USES Thi s patent application clains the
woeonmiogg71of Uni ted States Provisional Patent PCT/US2006/004471

Application No. 60/65249 filed February 11, 2005. This

invention relates to conpounds that are antagonists of

the action of glucagon on the glucagon receptor, or

i nverse agoni sts of the glucagon receptor, and to

phar maceuti cal conpositions thereof, and to the uses

of these conmpounds and conpositions in the treatnent

of the human or ani mal body. The invention al so

gfhg;ééﬁ;&%ﬁ%ﬂ% BIARISRESHKS E-%%@R& 1RIEIPoRE®

pharmaceuti cal conpositions thereof. The present
conpounds show a high affinity and sel ective binding
for the glucagon receptor, and as such are useful in

the treatnment of dEHELHOFTHEWNUENIION to the

I d nd

e e L R e e G

compodmdsand@ mws forsusingtbgmto intdhitl-seqetate {(BAEE) and to treat B-amyloid
sulin, medi ates honeostatic

deposnt?%ﬂ@ @Ioggﬂlow %Bgl’e gl ucose. G ucagon primarily acts

by stimulating certain cells (inportant anong these

are liver cell spabRARY D YE WNEefSN P! ood gl ucose

levels fall. ThE’%EﬂTTﬂFﬁﬁijﬁ1ﬂﬂﬂﬂTTﬂﬂ?’UppOSIte to

Bremyl@id depeaitsiand nehitofibrillry inplas ese el mejot pathalegicigbarasterizations

bl
assoaa%«%oa\élg’\ %Ir:]zHglﬁge‘?l nsuﬁlg% ?/gDr)e (ﬂﬂg:{a@d ‘Eﬁ% r%ﬂ%r%\’:@nﬁﬁgw fhe &%4@ of
memor‘,gIQanl@@’m reasaainge judgineot, aod @n@épmqnd Alemaffecied ra@dm:é*ae&\%
progres‘sQ? da?é Hgﬁo r §érﬁ'gr}ggbg ﬁn@{:st%@%hﬁ?@ﬁﬁ%@%bgﬂ@ E@gbft @‘ rhlﬁt:ple
009nltl\/@o‘um@nnbycwrﬁd‘rh@eq epgaitive wsses/iake nigee géﬁdU@tbe @ubtvplca”y lead to
severe Vkﬁbé@érﬁaﬁd g?%@él d%& liR9-{d yepgon- Secretin branch of
transnenbr ane protein coupled receptor famly.

Ay laidagepicaradigs @ dﬁ%CUdﬁ}f aavidid anginpptihalsa gaarpeiprize the brains of

patient Y8 338 PSP (SRS SEAAE e EYRIEIRahASHcbldl BehibrBBge with

I NCrease 1 n on receptor,

Amyloidesisuafdne Puisbdipre iHHgWarRanes o%pr neLsodegeagtalive dﬁgyders
Neuroflﬁﬂﬁ?f%%glegtaﬁorb%c?r i n‘éHrto'dg r%‘?étlv\é'diébrdérg lﬁGIJJ r% é’eﬁnentla-

as 1n vivo .e. activit absence

mducmag@ﬁr@rg (Vashpes ﬂ'd§t ak gpyrgalas W@é@ha@uﬁﬁ%&% éﬁ 4625-4630)
EI dE%’?ﬁts%?é bl\édehma@b}aQﬁBﬁ?regﬁEldf P\Espe'pﬁd@ WHEHTRRurn is a

ISOI‘ | ucose neta ease 1S

producmfm%@mml@wf@ynw%@fe@ugﬁ@énﬁ%enafﬁd’%wcvf@ seeeifienlly, Aftipeptide
results BSmitHPEledvalcatAPESat thOB-LRRiHLd PPEREAGRBEe B-secretases, and at the N-

terminus by B-secretase enzyme (BACE), also known as aspartyl protease, as part of the -

amyloidogenic pathway.

BACE activity is correlated directly to the generation of AR peptide from APP (Sinha, et
al, Nature, 1999, 402, 537-540), and studies increasingly indicate that the inhibition of BACE
inhibits the production of AR peptide. (Roberds, S. L., et al, Human Molecular Genetics, 2001,
10, 1317-1324).

Therefore, it is an object of this invention to provide compounds which are inhibitors of 3-

secretase and are useful as therapeutic agents in the freatment, prevention or amelioration of a
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form or type 2 diabetes, which is
non-insul i n-dependent in character. Subjects with type
wa 2deaksgtes are hypergl ycem ¢ and hypoi nsul i neP€T/USZ06004471
disease hedisomieedhidractalizeryedlenatid f-amyloid degdosttsroof-atriywid levels in a
patlentd' sease is to provide insulin. However, in sone
patientswith type 1 or type 2 di abetes, absolute or
ek another ebjestatf #ds pvectppdo preidel tEe:’ea&L@tld&ﬁeﬂ’lod@@Nmptﬁa?maceutical

comos G AL RSN T, AR et

characmmded ppeleatdd @Q&hﬁsld depo3Hsalr pdmyAbit tavletih B agibACagon

IJ éeeeth%(:%:cﬂ\/lg H@Ea @}‘E@ﬁ{ %e fé@%%)tljr? di g\%g\;cf %\ag% s%l t}eeuseiful to further
study ah\d@mme@s@iret@ﬁe ehzyiiee gl ucagon recept or exhi bit
creas | ucose tol erance, , inhibition of
PEES B5T St BaSeIE b s ohhadm g tiempiidisa@e more apparent by the

detaile@ Hegiptich esttfbrteRerdaMBbio@ at es di abetic syndrone in
db/db m ce. These studi es suggest that gl ucagon
suppression or an action that antagoni zes gl ucagon

could be a useful%@Mqu‘mmﬂmgml treat nent of
B.%Eer I\ﬁ{: a} at | eni The action of
@5%5 R pé%%se% vi di ng an ant agoni st

or an inverse agonist, i.e. substances that prevent or
inhibit constituitive, or gluca%g@ i nduced, gl ucagon
receptor nedi ated responses. Seyef al publlcatlons
di scl ose peptides that are stat;d to act as gl ucagon
ant agoni sts. Probably, the tharoughl y
characteri zed antagoni st is sH s"G u 9]- glucagon
am de (Unson et al, Peptydes , 1171 (1989); Post et
al, Proc. Natl. Acad. Sci.YUSA™0, 1662 (1993)). O her
antagoni sts are DesH s 1, [Phe6[ G u9]-glucagon am de
(Azi zh et al., Bioorgani d|C|naI Chem Lett. 16,
1849 (1995)) and NLe8§\§£el | ucagon ami de (Unson
et al., J . Biol. (1 2548 (1994)).
Peptlde ant agoni sts of p&pti'de hornnnes are often
pot ent, however they are generally known not to be
oral ly avail abl e because of) degradation by
whereirphysi ol ogi cal enzynmes, and poor distribution in vivo.
Ther ef , orally avail abl e non-peptide antagoni sts of
$é% Fﬁgﬁﬁornnnes are generally preferred. A nunber of
PubNigg@RHoNS have appeared in recent years reporting
on-pept | agents that act at the glucagon receptor.
ﬁsggﬂgebggmthe nunber of treatnents for di seases that
hv@lve aglducagon, the current therapies suffer from

e |nadequaC|es i ncl udi ng poor or inconplete
Eﬂﬁﬁcﬂégo Pccept abl e side effects, and

Roatid R, ard &&hl|m&)eﬁ@éntryejyblaalRylP@clcﬂ@fer@éJf@kﬂ| Al P Meteroaryl;
hus here [ el ns gqe_?l IlnE ed treatnents
g?l?.'(:b 4 are each independently alky alkoxy, alkanoyl, alkenyl cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl or R; and R, may be taken together with the
atom to which they are attached to form a 5- to 7-membered ring optionally
containing an additional heteroatom selected from O, N or S; and
Rs and Rs are each independently halogen, alkyl, haloalkyl, alkoxy or haloalkoxy; or
a tautomer thereof, a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

The present invention also provides compositions and methods for the treatment of B-
amyloid deposits and neurofibrillary tangles.
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alternative or inproved pharmaceuti cal agents that

nodul at e gl ucagon receptor activity and treat the
waelememassyst t hat coul d benefit from gl ucagon r ece@I/082006/004471

nodul ati on. The present invention provides such a

contri buti O'b#’PAlLEB ﬁéé%ﬁ@iﬁ ﬁﬁﬁ.ﬂﬁ !M'E& @!t hat a

novel cl ass
Sdtheimnensediseass (A0 enprogressive teggneaative\didepsabf theerain primarily

assomgtgb" 9\@9 %gl eﬁ%ﬁ é)c,ro ?ﬁ}??é géc'@ﬂg#ga qugfé gr% e‘?’n gmg’et its lnttlal
descrlpilon iatmost es;esuw/p@y (ADENETTHET, Amma/mrtrmwm@mmnde und

Psych/%zrtlfléew(i?o ?0 p{ﬁV{ 7%(3 1 58 (I)eu qu itérhg c & ulpF vg?{elny sre%So? Qb continues

to grova@tcmmlamnxeg &d¢é of mbey fdaeif\ 5%1@11‘&::8“},1 inYapsan {@kron,-\&-J. NEuroscience

Researo% 56’62270 @3 99 xcgrgigal&hjapqg gn%'ggﬁt@& lb% ch&% %?‘3%} 06 o?ﬁs%g

or’ nitfogen, nor e t
memora(n@gmtlanereascpmr@@etmqgnmnt iand- dnrgbdiabgrenMotdrHeneory- arad logeistic abilities

are alsg%g‘e&g% Ocﬂ@é%se rgges%l@é%}flirﬂpﬁne% gf ﬁ lg[e cggnmve

ent occurr rogen,
functlonmpcurs( d[hege)coghlkm(ywses(tene Qaye glrddyially, but typlcml-ydﬁfe)d to severe

lmpalrﬁ%rﬁ%ﬂ% gﬁé?lad%%trﬁ#hcgﬁ gﬁéé’)?dégﬁ%@ﬁgﬁt:lyy ey %ré)rgfﬁﬂent need for
pharmaqegicataggniy chatllk of heltiTig, reventingl deyeversing Henyrbgression of

henyl - (C 1-C12)al kyl ,
A'Zhe'”?%éﬁas C3- C12) cycl oal kyl , -aryl, -aryHQC 12)al kyl,

BLrngpidaniadues {pretiemivata)y arg @ggregayaa)lf kykptide fragment known as Ap)
) I | . .
and neUEEER RIS wo i eoh b AR apsgaigigg i
Alzheimartsydisga62- P@ﬂ@)talv\ktemﬂ dlsplhﬁblﬁraeteyétrc([ﬁnﬂdaﬂ)didpbﬁif‘aydﬁramyloid

plaqueﬁéc@f%ra n@l}ﬂl%iq ¥:l r@pra %og%%%ﬁ%q r@ég@f@ggpgfﬁﬁ%s_ \gvell as

neuroflbwhl%ryeﬁaﬂgleé Ciarfyldld)gehleydiaquet @Ad %M%h%l&ﬁhglopﬁhﬁ ab .

Characteﬁﬁ%%l br%n@% oéaz’c(eg\tfc @hlﬁ%ﬁﬂmyy é%l%ﬂwn s Syndrome), Hereditary Cerebral
Hemormagg With ByiSiddsad ithe Dultwit@p@(ﬂcyHWA-Dh ehe bﬂﬁrmbur@degeneranve

dlsordeis di%ljzréﬁy{%rytanqhet e@%é}lrﬁ@h h,er demgr(wet}aela u ng 8|g<|)rders (€

A(BBertitigi<y prarkemyé protéiﬂ)wls &f@n @c&%ybﬁotem (APP) by several
- het eroaryl - (C2- C10) al ken -Cl é
Protease(b‘?:sa'@ﬂa%%eém'Wﬁws frana?‘w de(aozag@gz@é\ P I@??/WI N-teginus by B-

secreta@@taﬁél Q@Hé'c (eg% Q:lnlé%'?}‘r#or@h%e‘é P -anlyloidogenic pathway.
S uen¥s

substituted om one 10 LhreesAs
An aspartyl protease, desngnated as BACE, Asp, Memapsin, has been identified as the enzyme

responsible for the processing of APP at the B-secretase cleavage site (Sinha, et al, Nature,
1999, 402, 537-554). Thus, inhibition of this enzyme’s activity, i.e. BACE activity, is desirable
for the treatment of AD, Down’s Syndrome, HCHWA-D and other neurodegenerative and
dementia-inducing disorders.

Surprisingly it has now been found that azolylacylguanidine compounds of formula |
effectively inhibit B-secretase and selectively inhibit BACE1. Advantageously, said
acylguanidine compounds may be used as effective therapeutic agents for the treatment,
prevention or amelioration of a disease or disorder characterized by elevated p-amyloid
deposits or B-amyloid levels in a patient. Accordingly, the present invention provides a

compound of formula |



each i ndependently selected fromthe group consisting
of -hydrogen, - hydroxy, -cyano, -nitro, -halo, -oxo,
wo ¢ae@ssyal kyl, -(CrC 7)al kyl - COOR12, -(Cl- Crhel/ks296/004471
-(C3-C7) cycl oal kyl, -aryl oxy, - alRsR4
-aryl-(Cl-C7)al kyl, -heteroaryl,t heterocycl oal kyl,
-C(O R12, -COOR12, -OC(OR12, - O 2R12, -N(R12)2, -
NR12C( O R12, -NR12SC2R12, -SRi?2, -S{®) R12, -S(O 2R12,
and -S(O 2N(R12)2; wherein opfionally R5 and R14 nay
forma four, five, or & ed ring with the atom
to which they are attached] and ®he ring so fornmed may
optionally include one or two doubl e bonds, and
optionally may be bstlt ed with uptofour
hal ogens. R6 and R I nde dent |y -hydrogen,
- hal ogen, - hydroxy, -CN, - (@ Cral kdky,
-(C2-C7)al kenyl, -(Cl-Cr¥at®yl, -aryl, -heteroaryl,
-(C3-C7)cycl oal kyl, or -(C3- C7) het er ocycl oal kyl ,
wherein -(C2-C7)al kenyl , )(Cl Cr)al kyl, -(C1-C7)
al koxy, -aryl, -heteroaryl, -(C3- C7) cycl oal kyl ,
wherein ( c3- C7) het er ocycl oal kyl, are each optionally
SUB brtoiked with fromone to three substituents
inde endently selected fromthe group consisting of -
Hy'8 ‘t}feq;lRev-hydroxy -cyano, -nitro, -halo, -oxo,

5 z(,glccﬁg,) ?/ (Cl C7)al kyl - COOR12, -(CrC 7)al koxy,
oal ky -aryloxy, -aryl, -aryl-(Cr
@7? QI i@ 7het er oar yl, -heterocycloal kyl, -C(OR12,

|O)R12 ~08(0) 2R12, - N(R12)?2,

R12R12 R12SO2R12,
@(ﬁ% re ea@( 1@51 entz%@/clogtl@) Q)@F@pﬁrgalkwr %Ryf@{emeteroaryl'
m@wﬁu &, d abcw\iﬁaé&érfaeﬁ?ﬂy 8, élkyil ramg, alkmﬂ/l B&eayrl BiclcHie),

not attached to an rovj wher ei n
10 0L et Rl YT TRISTaR Gl Pl MY ke (gt with the

pr ?va%?dtoLmSéq e el Qttéa,hb& tdﬂféyhh@?ﬁrto 7m@ﬂbaﬁd ;Pghg BhticH=Ay
no a ache (0] rovli ae ereln |1 S
ni t r GYERNINGREA OB?HF?fgfa?‘@”h%ﬁe%?Cf fg&%‘ﬂ&j '\?Br : anghd
eheiRy and eadHinbe, al biyif BaIBRIRYShIXoxyRIFIRIcRkoXY;
\NB Rgthtehe lgto%im%gﬂ@hm% [kyrf ea)t/taO ol a\s\%oxyor
ata“toF‘ﬁéng?Pé A RfereoISeEE Hﬁfe B iacmarm eé‘ﬁ?ﬂ”é(uaﬁc‘ﬁ%a*fﬁsﬁ ereof

15 Pxofgeas corapourfderds kemutahiears kg e 2ompoumichavng thetradtadel of formula
be substituted with up to four hal ogens;

F
R1iX \ N 5 /Rj
L/\ \ 7’@

Rg X—Y

(Ia)
wherein
X, Y, Rs and R4 are as defined for formula | hereinabove;
20 R7, Re, Ro and Ry are each independently H, halogen, alkyl, haloalkyl, cycloalkyl,

4
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R8 and R9 are independently at each
occurrence-hydrogen, -hydroxy, -CN, -nitro, -halo,

wo ¢ae@ssryul kyl, -CF -(C -C 7)al koxy, -(C3- PCT/US2006/004471
C7) cwdlmtdwdalkyl ayly hetercﬁry;ﬂ ORR COR)alId0ONR.RheNBEBad; WR14COR;s,

-het&%?%d/%ﬁg l\ﬁ_&c&)ﬁ ,2- aryl oxy, -C(0)R12,

- Q00 -N(R12) 2, -NR12C(O
R112IS H, Nll@ﬂb%m\g\ihlﬁlkemﬂi%ﬂfgl- Sﬁ(ﬂb)eﬂ%ﬂyz cyelS(w@bl’zbaleyzl,alr(wbr heteroaryl;

er X

<o 1%%# oﬁla‘& pach lg%éendegf@l-al %ﬁ%yl %kéng i‘ rzy‘ff1 cygloglkyl,
- heth qrcdmi_eyéro?lkyim@rcwale;dreérﬂ dr-m:%au?d Ryl ar Rigand Byymayabetaken
each, opLion r,0 e to thr .
cubolBBERREh It ARETh LhithiPeirbha ol Bl 8 o M frembere ring
consotionaly cm‘ntalhmg mog;:eldgtnoamy\dtewatom-semm, fromiCt, INoor S;
al kyl, -(C1-C7)al kyl - COOR12,

F{%s?—hal}&f(?rlggclg%yl %@3 C7§/cycl E)al kyl ) - a?/yl oxy, -
&qyik alkyhihgloalk@, kel adikylyl, cydieiied, agcipheteroalkyl, aryl or heteroaryl.

lt?é@r%ie%%é& %%k%%@%@k&éﬁs@%&%re&%%%%nd prodrugs.

MoreoveNRDRSEReRIPothe SRIL, eaclbalkyRalReny, H(IPNZIRER;loadkyd cycloheteroalkyl, aryl
or hetero% a)ﬁ)é ?o'ﬂﬁpélg%rﬁerfaé%i) gsl t%(mgeg&@ﬂg,wg Etlﬁnye%r oge n

Aaropliorfally bulGHtitate# yigiety mayéxecwbyu’ tuted hemelma:rryrhore substituents. The

substﬁue%%roﬁ%%?)hl@é:a’g% tﬁlﬁx pe@érlft‘?ﬂ%)J&e caﬁe S)r &re of those customarily

employeth ét @e@avglbpr@@wmf@mebrmqeemal comp@MdS P fha rknydlfwatlon of such
comoil RPNy bk SRR o e
beneficiat proipedy. kﬁpeaﬂcae)galmplesacpf)sbcm eij_stltUE)'\tsl lkglude halegesr alamg| nitro, cyano,

thiocya@%\%é@fég%ogbgré% H)l‘ﬂal@éllkyl a ?éécr%ic) ﬂioﬁ%lpo alkylamino,
dialkylantiee, derond, ﬁlk@(@engIM)@rboe(wyalkanc(yCZJlamlpaalkymnhmyl alkylsulphonyl,

carbamoglgtgﬂe( oardqy Bb%@é%%%»g{ E@ﬁ%% 'b(e%;éo %@k@&gﬂ (eP Iheteroaryl

cyclohederbalkyl} ot @@lquvmrbumnpmf@rably helnges aécub‘.s@ri lpwh@l!syl@atﬂwer alkoxy
groups' m%@g Bﬁ%ﬂk&% sﬁ&l ﬁéAot % Jaflf'@i E‘l?osgfu%H% rﬁé’&?ﬁé EFésngt Yhen any of

the foreg@m s@wauw‘ﬁ reprﬁﬁn@ m)cahw}n&mgubst(tleﬁr@mt@l thwryay be linear
ar branct(%ndqz#? X&{tgﬁldﬁb 12 c@Fb)bln%?fé/m? ﬁfébﬁb,{y & ’bél(f;'o% R%(‘? atoms, more

eteroaryl, -heterocyc
preferabl@@@mqé cargpEayma2, - 0S(O) 2R12, - N R12) 2,

Ag?%%@ew the terrg naug\%zboth ﬁléa% Qtﬁﬂ%g\eanr}d (03-012)
branch@%r@mﬁ%msrsaﬁ:@@ed ﬁﬂﬁ@%@@ﬁn@wvalem}%\t@iawdthyérozqagl%agmety
Exampl@8oKs&tBRIGPRAScakbtsh AR Aoi@fes include, but are not limited to, chemical

groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl; higher

homologs such as n-pentyl, n-hexyl, and the like. Specifically included within the definition of
“alkyl” are those alkyl groups that are optionally substituted. Suitable alkyl substitutions inciude,
but are not limited to, CN, OH, halogen, phenyl, carbamoyl, carbonyl, alkoxy or aryloxy.

As used herein the term "haloalkyl" designates a C,Hyn1 group having from one to 2n+1
halogen atoms which may be the same or different. Examples of haloalkyl groups include CF;,
CH.Cl, C.HaBrCl, CsHsF,, or the like.

The term “alkenyl”, as used herein, refers to either a (C.-C+o) straight chain or (C3-C1o)
branched-chain monovalent hydrocarbon moiety containing at least one double bond. Such

5
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attachnment to the R 1 position in fornula I, wherein
A, G and E independently represent carbon or
wmRdaoco8m; provi ded that no nore than two of APCTEISENE004471
nydrocibdﬂ' KSRV FrodRies raydhel e drpuduesatuifeded, \sheé meayrexistirsthe E or Z

ot S5 B P R B T BB 2

conﬂguﬂaat]bnsat Emﬂnﬁ@b dfaméno ammblyuneatuckéet hyuadcanbar akenyEmiogeties include, but
e ot B P g O, 2o A ol 2y,
butadneﬁ;tlt:}?eqiumﬁénmoz hgenRidieryt St |4aperitadiérot)rahdhighevitenadogs, isomers,
&H2) mis a bond, provided however that wherein Dis
‘mhé tenge‘ayclddﬂem’ & uded Isereiof refars chewnboydis, icydlig taayickis fused,
wher ei n

o I B, 3 A o o e
otherwidd bpecﬁledotﬁ\natsumﬂkedng po@ormfcﬂhqacmnauqdmbm mak be eovalantly linked

o RS DGR, Ephel PR 0t e

to, cheralcliydrougdlsichmsioydepepdeatdopuit, opdoperdyceyatanesy, cycloheptyl,

norborn:ypégrre%tg‘ ﬁ%lﬁ(a%l %%@réyl a%%(t@%) 5% kaP[(ne{S SPihe EF3,  or

THERNGT pydidrestgrbalayit ae asd tumelncmaighytes alfiveito ae\en roproered

o) b 4R AT | PASPERAR o G5 B o e

selecte@FofHE © NVENTHONtiThay poeteiimg dnevdnvbledypngl dxempiary of the
cyc\ohe?esrgggﬂ qgg g%\gnghn%m%qmdect@ m %? gll\été@ RSrelatk e ﬁ)llowmg rings

dcagon recepto ists or 1nvers
whereira0iniNR'sO of 8 aanddR Fset oaerpepﬁontahwqgtlfeee’frﬁs qtet»meﬁhe@mbelow
provi des conpounds that are selective antagonists or
i nver se agonists of the glucagon receptor over the

GLP-1 receptqr. \ anoLh@JfN aspeetx, t he xi{
presenti nv@nt on pg\?}\,@les cé\np unds(\ p\har makeuyti cal
conposi tions; and mefhods useéfiul in ¥he treatthent of
di abetic and other glucagon related netabolic

di sorders, and ot her di sorders assockated
glucagon_L_ce tOLJ:f;LanOLHE_ speqf e pxéLéﬁf
i nventi on Yar ovi dess |nter dldte usef
preparat|on Xof the gfucagon eceptorRantago

the invention. In one enbodi nent, the present

i nvention provides conpounds of Formula | as descri bed

TRe esiritiatyIhas ebed halkin), esfedsito e atdmeaticapmends rodietyrog up to 20
carbon Begn 151 e AP AE SOLT H o G oA Bl it KgET A Waicple
rings (Hidch® Wb ng three rings) fused together or linked covalently providing at least one ring is
aromatic. Any suitable ring position of the aryl moiety may be covalently linked to the defined
chemical structure. Examples of aryl moieties include, but are not limited to, chemical groups
such as phenyl, 1-naphthyl, 2-naphthyl, dihydronaphthyl, tetrahydronaphthyl, biphenyl, anthryl,
phenanthryl, fluorenyl, indanyl, biphenylenyl, acenaphthenyl, acenaphthylenyl, and the like. The
term "aryl" further includes both unsubstituted carbocylic groups and carbogylic groups
containing 1-5-substitutions.

The term "heteroaryl" as used herein means an aromatic heterocyclic ring system, which
may be a single ring (monocyclic) or multiple rings (bicyclic, up to three rings) fused together or
linked covalently e.g., having 5 to 20 ring members. Preferably, heteroaryl is a 5- to 6-

membered ring. The rings may contain from one to four hetero atoms selected from nitrogen,
6
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listing sets out several groups of preferred
conpounds. It will be understood that each of the
wo 2@biossgs1 may be conbi ned with other |istings POT/UsS®at/@4471

oxygengaddsuliug nveergin shepaitroferpsrafuiar stomeyaeslopionklly @ddized, or the nitrogen

| ndi cated herein. In a preferred enbodi.nent, the ,
atom (s} B MR PEIzepr GOy LTS BSHpSTHRG s aetaicdiy gnoiety may be
covalertepinkedtot tad dbfinddotteical buct(rea Examples o aetsaeevtrhalatidsyinclude, but

cceptahle salt thereof wherein: YiS -0, -S . .

are notigh gy hsterd clas 12 S furbindb Bbiknen PIgPR  bezdle - ke
oxazol@lisoxakslodeiazolps ieuihttediel NatetraxokDr € 3idhamdianolepf HQ,2,Bitriazole,

and T are.nitr [ [

10 B BTy R e St AR Rer P T e oot
benzotitiazaie,resneefurdny deagpeioptene; thaintgens, dRznaold,dRudsh, ar e
dibenzé[?%%ﬁi%@%?@% %%ga%&glgeg&o%%%%é%z@lﬁ%}% 1363&&@8'1% quinazoline,
quinoxainkypyrine( f2ridha) et-cerpkole -{-C3bak2) oyihkdiat k dxgmples of alkyl
st LRSI g XEb SR B, RSB,
methylte{r@zde, Qlptrgl-k 2l4-triafdd- Ch2jhyi ¢ Belalrikydle and N-methylbenzimidazole.

T%%er&i‘%go;ég}\’ o %lﬁ l@é%@ﬁeqe%h é: 15@% rbaj%/sléf?/doo’gp%&drﬁ?e‘??Jl%lmku%? %ha iodine.

-The tcempoyiedsoat] they pres€htinebRdrahiay lbe co(eate@talskiys)ym particular
orargh T IR S B OB RBI, SHRBIL L S ases
are, forRkdmpbey nfedal sabs, fsadn as Bikelemetal osalkalimerdaethadetel sadjs vibt éxample
soiont BgBLOMS oSt D5 RSP RRR bt b e o
morphaine, tbiotmonprailihg, pigeridoe, syibdidineus ethnat, tdiv airi-Co-Qslatieytamine, for
exampl_@ﬁeglﬁ%gé;rﬁ?utﬁ%yog%}gy(l!;’%ii?ﬁﬁﬁﬁ%@@@}%ﬁﬁif}k%k??)ﬁ%é%ﬂﬁ&bpylamine, ora
mono-,-d-Car taydrbxeGyCs alkyiemihe failekginple-n@®- G eyideibahdginjneorinternal
salts m?{r @th%@é@ib%ﬁ@ﬁ&d %ﬁ@%t%}@é {u%%&taé%a%e%%/@}a}ggﬁcﬂ L’)seésrbut which
can be e(rp®yed) e exanoply.dbotkeksdigtioars pedichtiopoi ierea¢dngpounds or their
pharma%légt?éaill§/ HE&%@M% Qal%pgretéfsc} imzlﬁged. The term "pharmaceutically acceptable
salt", as used herein, refers to salts derived form organic and inorganic acids such as, for
example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic, malonic, mandelic,
malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic,
naphthalenesulfonic, benzenesulfonic, toluenesuifonic, camphorsulfonic, and similarly known
acceptable acids when a compound of this invention contains a basic moiety. Salts may also be
formed from organic and inorganic bases, preferably alkali metal salts, for example, sodium,
lithium, or potassium, when a compound of this invention contains a carboxylate or phenolic
moiety, or similar moiety capable of forming base addition salts.

The compounds of this invention may contain an asymmetric carbon atom and some of
the compounds of this invention may contain one or more asymmetric centers and may thus
give rise to optical isomers and diastereomers. While shown without respect to stereochemistry
in Formula [, the present invention includes such optical isomers and diastereomers; as well as
the racemic and resolved, enantiomerically pure R and”S stereoisomers; as well as other
mixtures of the R and S stereocisomers and pharmaceutically acceptable salts thereof. Where a
stereoisomer is preferred, it may in some embodiments be provided substantially free of the
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hal ogens; provi ded however that wherein D is nitrogen,

then R6 or R7 are not attached to D, and provi ded that
wob@e®ssTIlT i s nitrogen, then R6 or R7 are not ett/asiveaoo4471

corresdonding eandtiqonary Thkey ah katintidnesr aubst@hiiasly friet 06 thercorrielbeondi

.or R7.are not attacghed it and wherein R6 and R7
enenticHfsr iR el B Romh 8 el o S ea B BRI et s or
prepargdhfr@hoftthe yomespoatihg @hedtjonaand' Substantially fiee",fasrused hesin, means that

optiqnal |y contain to t oxygens nd further the
the corfioqugd Imedle HRE FapnierdafrsT BePaBn o ViR BT otper fgSteranly
less thdroalonit 50Y%ahmogeprefer&y &sd thh atoat ¥50deapehelent rhyregtrefesedbly less than
fgeurrence - hydrogen, -hydroxy, -CN, -nitro, -halo,
“(t cryalkyl, -CF3 > -(Cr C7)al koxy, -(C3-
@n)esqaaipeadtdy Is, H.- OBy BI@ple COORER, C-QE{IK) BAGh as propyl, isobutyl; or

- 2, ~F - R12, -N R12SQ2 R12,
alkyl S”béﬁ&%%%]sl(yﬁﬂ%ﬁ&ﬁ%% %@8&% S(0) 2N(R12) 2 wher ei n

-(Q Cral kyl, -(Cl-C7)al koxy, -(C3-C7)cycloal kyl, are

{4 It | {

RO AL BRI SR S By B Bol A o

isoxazdlyigeg andenoptipnat subatitatiarcis dy oar oe madng dulzsjerents the same or different
. o h . ¢

setcctolfEhEhdledt” pBV ¢ REOR. T S BPEBREM  ormula 1" wherein

A, G and E independently represent carbon or

[ j 10 f A d
2 08y B Ee MARn RE & 2 PR SRR e v a6
nitrogen, then R8 or RO are not attached to A, and

. h : . : .
ESAREER Radre SREMYT 3, PRl Bldnalehe ! diberdialfbcR e
optionatly sutetjeried phesty!, Rapbthy Rihienyk furplt indolybarteydiohexy e aveherd the
optond Sy AR RG50S 160887 B IHERAL i o
halogemradie/ eldatiyb iy dromygikybdydiesikg, Ednpyamelkgl Chetayelahétgroalkyl, aryl,
I ; .
et e ST a7 YR Bt e RN B AR GO R
-0, -S, or -0-CH 2-;
Examples of Ry are H, alkyl, alkoxy, haloalkyl, alkenyl, alkynyl, cycloalkyl,

about

cycloheteroalkyl, ary! or heteroaryl.

Examples of Rq2, Rys, Ry and/or Ry7 are independently H, alkyl, alkoxy, alkoxyalkyl,
hydroxyalkyl, cyanoalkyl, alkenyl, cycloalkyl, cycloheteroalkyl, arylalkyl, aryl or heteroaryl or Ry,
and Ry; or Ry and R,z may be taken together with the atom to which they are attached to form a
5- to 7-membered ring optionally containing an additional heteroatom selected from O, N or S,
which ring may be optionally substituted with alkyl, arylalkyl, OH, alkoxyalkyl.

R4 may be for example H, alkyl or cycloalkyl;

Ris may be for example alkyl, haloalkyl, phenoxyalkyl, alkenyl, alkynyl, cycloalkyl,
cycloheteroalkyl, heteroarylalkyl, arylalkyl, arylalkenyl, aryl or heteroaryl.

Examples of Ry and R are each independently H, halogen or ORy4.
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Q D, and T independently represent carbon or
nitrogen, provided that no nore than two of Q D, and

wa 2@6ms8Tit rogen; R is -hydrogen, or -OH R2 iBCT/US2006/004471
e eegaplies BBoandhyReryi brclodiytioogaeroaifbgmog niiitsalf &e optionally

substltuger%iyg e@eyd&nrtal %@Eg’tqu%r%g gh%f%i"ﬁ?b&‘%@&@ Ise%:&%déx%)ﬂ fo‘,g |e®mple

ubs’utueg@ déﬂﬁ‘éo?hi&iekxleﬁMlhdmg g@oae@bﬁéy?;)aﬂ‘ioﬁﬂ:Mf(erH alkano)yl Ia{i(alnoylammo,
-heterqgcycl o y,-eterocycoa yl-(C 1- C12)al kyl,
alkoxycar(beng %&QZ ‘29 or -(C 8-C12)cycl oal kynyl wher ei n

(C 1- 012) al kyI -(C 3-C12) cycl oal kyl , -

R A S b oy PR

- het erocycl oal kyHQC12) al kyl, -(C2-C12)al kynyl, or

ycl qal kynyl, ar ach i on

PR LS R R SRR vt
heteroaRidlkyray c?dwhataoélﬁylalkylfgrmm eamh o whicmendebe dplidnaty suliskituted.

the atomto which they are attached, and the ring so

formed may optionally include one or two doubl e bonds,

Rp@ Hptional ly may be substituted with up to three

hal ogens. R6 and R7 are independently -hydrogen,

- hal ogen, -hydroxy, -CN, -(G -C7)al koxy,

Ex£2p|eF pARkamy R, takéClogeeaMithithe ato@BloGMiayibby atekgtiached are an

op‘uonall;‘@ @J’l} in %lcﬁlnglln?)% @%g\pkwgﬁa‘ﬁ %gnté%n&/cgrf Q&c{f@%l heteroatom

selected (r%@?l‘)! beBer ocycl oal kyl, are each optionally
substituted with one to thr ee hal ogens; provided
however that wherein Dis nitrogen, then R6 or R7 are
Brampies atdeibnalbsuDstitatich for By bded/dr Rhiatonates neire sUbgtiguents as defined

herein IE&%& ﬁ%ﬁ% fto[]?v? P\%\Eﬁe %mgér Bﬁ‘f@re'ﬁ‘f‘tal La%?ggﬁﬁc&gﬁo ?rﬂ&g, g¥déoxy,

erern s mtro
COOH, 2D Oalky!a0B&sikyh aanayl dChh &FeDncyRBo apftbnik7 hatapghenyl, benzyl.
optionally forma six nmenbered ring with the atons to
whi ch they are attached, and the ring so forned nay
Befércethcdrypa.ons af ftvrmplaﬂ@re thosergypoigdsarigréinstinéiRst s CRe; and

Ris H. rAngwe??; c%lg)l Jfg;gefgﬁgd 8841!)&%'5 laYe 91%5@ U&ﬁbé&ﬁb@eﬁ ferﬁJE Utherein R is

H; R, is phenyl and R; is cycloalkyl. Also preferred are those compounds of formula 1 having
the structure of formula la
NR3R4

N

03 \r@

Rg X—Y

(Ia)

wherein

X, Y, Rs and R, are as defined for formula | hereinabove;
Ry, Rs, Re and Ry, are each independently H, halogen, alkyl, haloalkyl, cycloalkyl,

9



R8 and R9 are independently at each occurrence
- hydrogen, -hydroxy, -CN, -nitro, -halo,
wo ¢S al kyl, -CF3 > -(Cr C7)al koxy, -(C3- PCT/US2006/004471
C7) @y@bﬁ@éﬂ@almyl aff, GeRidaryt, CBORTOR 1 (P ORRRL;, NR12R13, NR14CORs,
-0S 2 '\Qﬁl RNR12C(O) R12, -N R12S2 R12,
-S =4l WRR12, or -S(O) 2N(R12)2; wherein
R{ fslH Cs?lky’:u tatdalky, (aﬂlaeﬂw)amymwploawse@mr@;@pahylkw ordeteroaryl;

I A T

l ndej?@lﬁﬁ@t@tda%yatar}eachetemaml DERQ@ndi‘Bﬁd po@enar@qu may be taken

\2{]? gg L he rﬁt‘h? ﬁéoa}r% cin;ﬁlé ! {k{%@ are Ig{t]éc,[%eﬁ he d?ﬁlu' g5- t8f7-membered ring

A, @ptlamilyl?:onmdmmeardedmmqnai b@e@@tmm s@aqctbdrfromro N OF 3

Rt 8O AR B GHAT A G e owever that wherein Als

Rjstig @Igﬁnhalbdﬂteyi é%enyt aRgnyy wcmtkybpquﬁé@rwH;yIAarybwdweteroaryl

lﬁ!éfevé[g grghgcgt %ﬁ & fq mb/%r\]/tl ta[r@?ﬁb@e C&E@?gtﬁi‘% &rfonﬁ%lé‘f Wherein X
and Y ai’e CHpBén H; ZhE(CH@Sn aris Rgar@rlé in etarantylc Hapthes QEBUPan dnqeg preferred
compoun &fP %ﬁ w?vgﬁglﬁ o a?’eI #Rbs& gy 5; \%ﬂﬁﬁlg'@m& R &6 Y are CH; and R,

n-anot her preterred enbo nt, the
R; and R et A| fnr\ﬂmtgmmp gfmoare gheafermed orrpautds of H@dﬁme gre those

Compc’%ﬁgroﬁ%%ghgq%g%leyq@gtg@gt\}a%qeed%gl@tﬁ taﬁ{er &of rem%ﬁeé.“ﬁ R arleseach
independ®ntly HShglogen erf@@RH 2-; Q D, and T are carbon; R s

ﬁgéfgrié) 9od*ppo%%d§%@g¥ﬂfeﬂg§@fcl§%‘and R4 are -hydrogen

N([eRinolRim)metiolayl: ( =p(neno>@m§rw)c5 @mnwn Hryrre-1-yfjacetamide;

s A SR ke ket A
[amino(lmlno)methyl]acetam:de

N-[amino(imino)methyl]-2-[2-(2-chIorophenyl)-5—(4—phenoxyphenyl)—1 H-pyrrol-1-
yllacetamide;

2-[2-[4-(4-acetylphenoxy)phenyl]-5-(2-chiorophenyl)-1 H-pyrrol-1-yl]-N-
[amino(imino)methyljacetamide;

N-[amino(imino)methyl]-2-[2-(3—ch|orophenyl)-5—(4-phenoxyphenyl)—1 H-pyrrol-1-
yllacetamide;

N—[amino(imino)methyl]-2-[2—(3-ﬂuorophenyl)—5-(4-phenoxyphenyl)-1 H-pyrrol-1-
yllacetamide;

2-[2-[4-(4-acetylphenoxy)phenyl]-5-(3-fluoropheny!)-1 H-pyrrol-1-yl]-N-
[amino(imino)methyljacetamide;

N-[amino(imino)methyl]—2—[2-(2-methoxyphenyl)—5—(4-phenoxyphenyl)—1 H-pyrrol-1-
yllacetamide;

2-[2-[4-(4-acetylphenoxy)phenyl]-5-(2-methoxyphenyl)-1 H-pyrrol-1-yl]-N-
[amino(imino)methyl]lacetamide;

N-[amino(imino)methyl]-2-[2-(3-methoxypheny! }-5-(4-phenoxyphenyl)-1H-pyrrol-1-
yllacetamide;

2-[2-[4-(4-acetylphenoxy)phenyi]-5-(3-methoxyphenyl)-1 H-pyrrol-1-yl]-N-
[amino(imino)methyllacetamide;
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G 2)al kyl, -(C2-C12)al kynyl, or -(C8-C12)cycl oal kynyl;
wherein -(Cl-C12) al kyl, -(C3-C12)cycl oal kyl,
WO ¢@818%72) cycl oal kyl - (C1-C12) al kyl, -(C2-Cl2) B RERA3006/004471
-N-EBnidi(@pioy phesay k248 (4-fludnattengii-Fak-ehkkytyphenyl)-1H-pyrrol-1-
yilaceta erocycl oal kyHQC 2) al kyl , -(C2-C12)al kynyl, or
- 1 Cl2)cycl oal kynyl are each optionally substituted
\ﬁa -2H4 dheacetyiphbney )dhehpiy&1i4-fluepbery! ) RH-pyreol-1-y(]-N-

drogen, -hal ogen, -hydroxy, -CN,
[amino '?@%%gﬁéeyam‘gg(cz C7) al kenyl, -(Cl-C7)al kyl,

N-zBaiT(roipe)nuhly2-12- 62 5-din@3h Sy p hetyd S Eyahevakgptenyl)-1H-pyrrol-1-
yllacet ein -(Cl-C7)al koxy, -(C2-C7)al kenyl,
%@ C7)al kyl, -(C3-C7)cycl oal kyl, or
2f[ed4-CH-phetylpheyy)bahidis-(2, Srimedaokypbphyip isdysrol-1-yi-N-

ammoﬁr‘d%@rhét’rﬂ%lﬁﬂe@n’i Qeone to three hal ogens; provi det;l{7 e

r'rein Dis nitrogen, then R6 or
mbianznae(kinelmathy!ER-(2afd (4 methyvitepkridivat-yidebenyiipienyd-5-phenyl-1H-
I- then R6 or R7 are not attached to T, and
pyrro p#‘?)a{c%gﬁgdthat wherein Qis nitrogen, then R6 or R7 are

ﬁbf4 -At(@-dahdeo (frongmeimdamire}-€-oxoRSy BrdepHenyREty-pyrrol-2-yllpheny(}-2,4-

dlchlorﬁ%‘nk el y forma six nenbered r|ng wth the atons to
ﬁ'ﬂtﬁe are attached, and the ring so fornmed may

@bﬂr[ér(&{laynmimna@)maﬁmfllamntq}v@ @s0p they<5; preemgi- f kpy el 2-yilpeny }-4-
bromoB’énEQmﬁi% formed may optionally be substituted with up
o four hal ogens; R8 and R9 are independently at each
b&:@dﬂ r(aﬁ@mmcr(gvrdn@)g@:ﬂwyl amjri-@xaoeth@itd-pheinyk Ul-pytiall syl Jphenyl}-3-
methox&& ~frfa 6a| kyl, -CF3, -(G -C7)al koxy, -(C3-
c[y oal kyl, -C(OQ RLl2, -COORL2, -OC(O)R12,
d))@ﬁ@mmo(mlm)z)eﬁwl]ammiZEC(XQJ)ethm-z,-pheNlemsmolFZkﬂ]phenyl}-&
methylbeﬁ%ér%nde S(OR12, -S(0O2 R12, or -S(O2N(R12)2; wherein
C/jalkyl, -(CrC 7)al koxy C3-C7) cycl oaI kyl, are
&'a{érﬁrs%t{hamm qrwn@tmﬁml]amtr@&zvqmﬁt B-Graheng- thpyieleeyilphenyl}-2-
phenoxp@degiae; R O is independently -hydrogen; RIl is
I ndependent |y at each occurrence , wherein the zig-zag
Neld I (Eplpedtiinine)methydaminob-expetagrierienylo! H-herr@d2-lpheny}-3-
bromodefAsarhigen in formula I; wherein AL G and E
|ndqfendentlg@represent carbon or nitrogen, provided

EH&TA- Ry lowy)anenviirb-phasiyb ! HAyra: 1-4ird-Bminalimine)msgesiacstamide;
NEQMM Fhikt MR- ok WIRES -S3nfid e -1-
R9r%gr elmrzot i‘hglt t a@ﬁeé@o AtyPBro% NS RHERy)- B%ﬂgmﬁaﬁH pyrrol-d

yl)acetamlde,

N-[amino(imino)methyl]-2-{2-[4-(but-3-enyloxy)phenyl}-5-phenyl-1H-pyrrol-1-
yl}acetamide;

N-[amino(imino)methyl]-2-(2-{4-[(4-cyanobenzyl)oxy]phenyl}-5-phenyl-1H-pyrrol-1-
yl)acetamide;

N-[amino(imino)methyl]-2-[2-(4-ethoxyphenyl)-5-phenyl-1H-pyrrol-1-ylJacetamide;

N-[amino(imino)methyl]-2-[2-(4-butoxyphenyl)-5-phenyl-1H-pyrrol-1-yllacetamide;

N-{amino(imino)methyl]-2-{2-[4-(3-cyanopropoxy)phenyl]-5-phenyl-1H-pyrrol-1-
yl}acetamide;

N-[amino(imino)methyl]-2-[2-(4-{[(2S)-2-methylbutyljoxy}phenyl)-5-phenyl-1H-pyrrol-1-
yllacetamide;

N-{(1E)-amino[(3-cyanopropyl)amino]methylene}-2-[2-(2-chlorophenyl)-5-(4-
phenoxyphenyl)-1H-pyrrol-1-yllacetamide;
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and provided that wherein Gis nitrogen, then R3 or RO
are not attached to G and provided that wherein E is
wordosoggIm then R8 or RO are not attached to BPCHOS2004/@04471

iN{(it Eli?rpm{{@mytj5owaropﬂ)ﬁhmgmgmthy?me}}?{%ﬂbﬁlgmht@hyl)- -(4-
odi ments o e invention are
phenoxalgaowyg %l*%k@‘ |¥1IP§8§H1 CS? t he enbodi nents descri bed
ety 2RBONEZ) ramnﬁuﬁ{[lzlc(e{chImmp‘nemoifﬁs-pdeﬁ@ﬁpb}awl FTH “Hireol-1-
r ecifically, each of the
yl]acetsbﬁr%{rﬁﬁngg'ﬁarf@ﬁ?} e V‘Pﬁa %‘é’ﬁ{?ent |y  combined with each
eH{(EremandfiieH 2remom phérp)es- é}‘apimbrﬁgﬁodf@ﬂm-ﬂ HE&W\% 1- hth
ot her enbodi nent in which the
yl]acet)(qﬁ%bgﬁé h}(”ﬂa (% hg? %e%%}ﬁe preference is narrowed
e dhtogohenyihé- Mﬂérmﬂr&nw@xy)lﬁherﬁxellﬂwpyrrdl- —33'} -NQ(3-

abI y Yis
hydroxyﬁg{rgéﬁfaﬂﬁﬁcﬁ(%r{oﬁn Tiyl]acef?%[ﬁl 'ndependent I y r epr esent
earigrehlorepenylxbi[g-(2cyanobatokyphamd- Ri-byirsl-1agl}-Ndf@d t o

trogen. Preferably Tis
hydroxy??ro %)%éﬁﬁcﬁ@]“%fogﬂ&g%actg%gn@ Q % and T are nl)/t rogen.
Rr{gf(@rchlorgphrnyi)-6-[4-fiyeke Dgryioxyimhen@H1 HRerfoe 1 NH[R- i s

OH. Preferably R2
ero ARSI BIEI AN ide, O reTerably o e

Qf(@f(%tcbbrqthBylhé’r{é@%m 20bxaldni2syl)ethootylphemyl}- Hﬁ@fyeola(bylyN—[[(B-

o F e AT, | S [ W 1 T

Zs{aﬁmbkamphboylgrﬁ [4 (mmwnhenﬂ} iiiptyyrol-byBN-{[(3pent y1

n{%? i met hyl but yl ,
hydrox;rzb%r‘%h)ﬁ @MinP)rH&h?ﬁe Cﬁépﬁeegt ', 2,2-dinethyl propyl,
CH [%(%cyanophar@ﬁb@pb@wl 1Hcm/rr4>l myw\t—i{@f | uor but yl .

butyl, tertbutyl, 3-
hydroxﬂ@ﬂﬁﬂéﬁ@o}( rﬁﬁ %Jn?eth@%%%ﬂgéj di met hy I but yl ,
D [Hétfwghroefvmfppyl ardnpigming)pethy 22 24 -Bopttipyiphbiyyl 5 epgihyl-1H-pyrrol-
1-yllacedarhfaef | uoropropyl, or 4,4, 4-trifluorbutyl. Preferabl y
R5 I's isopropyl, 3- met hyI butyl, trifluoropropyl,
- E(errowwre@wmlw (Imwm@hhalﬂre;imsemsé -5-(4-propylphenyl)- 1H -pyrrol-1-
acetah(,gg C7) cycl oal kyl . Preferably R5 is cyclopropyl,
ycl obut %h@ cycl opentyl, or c?/cl ohexyl . Prefer abl y RS

2&2 revutyiohemyfi-5- phe@ﬂé?:'anwrpl -Ry1iNs[I@y ci obut ylI .
hydroxyBFﬁfygéﬁ,m (,rﬁ%ﬁo era%lcgtaﬁmeyl Preferably R5 is

cyc hexy re
-théymwl)@@DmmW@n@tavlk%B (PisebetylabeyylRe-phenyl-1H-pyrrol-1-
acetan{:&él C3) al kyl - (C3- Co6) cycl oal kyl. Preferably R5 is
(C1- C3) al kyl cycl o 3/ Preferably RS is
N([ @womrow)é%mlf igino)petay/ERAB(4rpemylpkenyl)-5-phenyl-1H-pyrrol-1-

yllacetarfide; Qal kyl -cycl opentyl . Preferably RS
2-[2-(4-butoxyphenyl)-5-phenyl-1H-pyrrol-1-yl]-N-[[(3-
hydroxypropyl)amino](imino)methyl]acetamide;
2-[2-(1,1-biphenyl-4-yl)-5-phenyl-1H-pyrrol-1-yl}-N-[[(3-
hydroxypropyl)amino](imino)methyllacetamide;
2-[2-(4-bromophenyl)-5-phenyl-1H-pyrrol-1-yI]-N-[[(3-
hydroxypropyl)amino](imino)methyljacetamide;
2-[2-(4-cyclohexylphenyl)-5-phenyi-1H-pyrrol-1-yl]-N-[[(3-
hydroxypropyl)amino](imino)methyljacetamide;
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s -(C1-C3)al kyl -cycl ohexyl . Preferably R5 is
-(C3-C7)cycl oal kyl - (C1-C6) al kyl (optionally substituted
wowaok/0887t0 3 hal ogens). Preferably R5 is PCT/US2006/004471
NS opirofyptop/RarGind) mhiky)hetit]i o12aMH pheach by -8 @hwhyl 1 H-pyrrol-1-
acet&mFd8 3 halogens). Preferably R5 is
-cycCl obutyl - (C1-C6) al kyl (optionally substituted with 1

%{2&4N&Iaogtgipﬁ¢no>®r)rﬁfeelyla}54pﬁeﬁiﬂ 1|H5p3|/r|rol 1-yl}bN [[(3- ; )
- optionally substituted wt
hydrox;i&%ﬁé/l%’ﬂﬁﬁ‘c]ﬁg n%ﬁ" @%@%@‘Fy R5 is -cycl ohexyl-(CrC

&ylak( ch[y@rarmhleoyihBer}nesylHﬁ-pyrtm-eQII]VW-KlmIrﬂo[(tZgB 3 hal ogens).

hal ogen, -hydroxy,
t”ﬂ“mﬁ’reﬁg% %W%Wgcetm?t‘,’f 06) al kyl (optionally
%{v@tnlof(aI%trmoﬂobenztydjamlrim&xheiggm)p-pﬁ’emﬂéF(&tﬂrgp;ﬂi&ne’nyl)-1 H-pyrrol-1-
yl]acetérhld -hal ogen, or -(Cl-C3)al kyl (optionally substituted
th 1 to 3 hal ogens). Preferably R6 is -H, -halogen,
r[2-(€hgtymhesylbatieny RE-pwrolHy IM-¢minai{®, 34-R6 i s

trlfluorJBIeH?fl aﬂﬁno &E}}g’{}é&%ﬂ“w brom ne. Preferably R6 is -CH3.

halo en, -hydroxy,

Hy{aﬁ‘ﬂaﬁby’r%mhﬂnyl)@rph%@mwﬂwﬂ -{pN{inina(2,9,4subst i t ut ed

Preferably R7 is -H, -halogen,

trlfluordﬂ'eh%élgérrﬂ@ Pﬁl}g %m%dl onally substituted with 1 to 3
RdP v@tyhexs’ipée@yl)awyerm—1Hspymal 1yHeN-Gpero] (2 4-- CH3
truﬂuoro'BEﬁ%ﬁF)'éﬁmcMm !}éce‘té_llnldgr eferably R7 is fluorine,

rine omne. Preferably R7 is -CH3.
Nr{éﬂ@p%ﬁyl RBuernberRy!)aminolniethyy-2{2(abhgndRgplieny & mgesl-1H-
pyrrol@ﬂ]‘é ”L -H Preferably R6 is - Hand R7 is -CH3.
fcera R6 and R7 are -CH3. Preferably R6 and R7

grié- [4%C%twﬂhmyMﬁaﬂh@dherwl -DHepydroF14y@pgoiriof@ 3/4-
triﬂuoroBéﬁ‘{yﬂé to‘;{mtgaf{!?gl}éc%tam\ﬁ@ere' n the zig-zag mark

Jzoresen nt of attachment to the RI| position

A bagamantyh)- 5vﬂ’f@ﬂélr1rH-AYerE1 ARN-[E@Zxr e car bon.

- en, -(Cl-C6)al kyl (optionally
ammo(é;fﬁ)gér%lfr?%&hﬁ%né]%cetgﬁﬁo%% hal 08 ns?@»or - (C1- C6) al koxy.

Prief erd@ngntid Sinheny-Bi-pyrrait -eferably R8 is -H.

) alkyl (optionally
amino( rbs}ﬁﬁf‘tﬁ%waﬁﬁehﬂaoét%%hal 0 ensZ Preferably RO is

#i¢-hiypdarsamyl)-5-pheayiH-pyredg ndp\H{({ 1 Ebamjnol(Ge er t but yI |

| | -butyl, pentyl, hexyl,
cyanopFo‘bgf)érHlﬂb{Hi@ﬁ;Eé!rlle}agét%Fd@{ vl propyl & 4 et hyl pont yi

2-{i§< )dﬁ{h%éﬂm‘%damaaéw p@ny{—wfpw@%pr opyl, or
yl]acetyﬁrrr‘ilﬁcb)férglﬁbﬁhgtwl}anf’ ﬁcﬂé@n&?ﬁeﬁt@g i s isopropyl,

| uor onet hyl . Preferabl R8 is -H,
Al (RedgraantyyBrbsyy': TH-yreak tiN-{@E)-amino[(3-
hydroxybrd;fyl é'lﬂfr@ﬂﬁéth?/lhn@%@étﬁﬁ%@ y R14 is -(Cl-C8)

optional 'y substituted vmthltoShangens)
H%%e? Gngntydra- §n£t1ﬁypyrro¢ﬂdﬁw {(1Esapingdier, but yl |
hydroxye@iyhamintimetBy ERéB¥bmRiey! . pentyl, hexyl,

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-{(1E)-amino[(2-
cyanoethyl)amino]methylene}acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-((1E)-amino{[2-(1,3-dioxolan-2-
yhethyllamino}methylene)acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-{(1E)-amino[(4-
hydroxybutyl)amino]methylene}acetamide;
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heptyl, octyl, 3,3-dinethyl butyl, 2-nethylpropyl,
4- met hyl pentyl, 2, 2-di net hyl propyl,

wW@2®688871i f | uor opropyl, or 4,4, 4-trifl uorbutyl PCT/US2006/004471
R-@f (@ realamani)45-plenys didmypyt 1-yibiE{1 E)-dreinbltietrsghydrofuran-2-

3, 3-di net hyl but yl ,
ylmethgje{mb%%@g@q}aceﬁ%ﬁg%hyl pentyl, 2,2- dinethyl propyl,
B-[Pr({l fdaoraoty) eﬁaplhenybﬂ H4>,yn4rpl41-yli Nf(l(wratmmhg{l[ 2RRPref er abl y

-butyl, trifluoropropyl, or
hydrox%Jrﬁp SQ{I%{‘J}H@FL %’cetagﬁa ‘erably RL4 i S
@ad @’ﬂ)amaotybeﬂ kiyényl Pl ey eolaby - NRIUKZ iegning{fR8pLopy| ,

or cycl ohexyl . Preferably R14
hyd"O"?yr%%w'%r}mewé”%?%@@ y R14 is cycl obutyl.
Rr(@f(dradbmanRi)H-pleenyl tiH-eperolt 4y1]-NR( ) emaibbj2, 14 i s

d;hydr&%@oﬁ%@:ﬁ "%‘W@%% %a: Eyl Preferably Rl4 is

2([@11@9?@%!&94 qmr@e)rdwwrdm KiN:-[("ef erably R14 is

Pr ef bly R14 Cr
SR IHEN, 0 5
2¢lex( C@dﬁmhtyayﬁcmhﬁwhiwwr retr eI NO1E)-aR1ino[(22,2¢ Cr

ferably R14 is
tnﬂuoro@?)@'a@io&r%f\g% E(/% EPde?’:G) al kyI)/(optl onal Iy substituted
a2 h-adag@nta/) T5-phashethphyOIREA | S

ptionally substituted with
acetﬂ}%ﬁb%é’ﬁw?%ﬁqgt&@ianng}%#_;@ﬁgéﬁ% R14 is -cyclobutyl-(CC
@)[&1(Wﬁ@l@ﬁﬂﬁyaﬁwn%ybmw@'uﬁ)deNv{ﬂtEh 1 to 3 hal ogens).
tyl - (Cl-C6) al kyl (optionall

ammo(gfc?cfp%@rpelrbfBﬁ%thﬁenéjé(éé%é?ﬁag - Pr ZeferZ\bI(prM i's d

titute ogens) .

Zd%‘i'éﬁé'%ﬁﬂty’()@flpl@)lw Hepy et YlblNé(‘lIE) substituted with 1
amino[(c %&J}@ﬁm hind gﬂ”éﬁ%%ta% dhe invention include

npounds repr esent ae XI to X126 in Table

Zéhad@ﬁam SeRitenylal myyra@dexdl-rslﬂ(1&)§mlm@(ttamef4eof
hydrOX@gbﬁe%g THE%@%%%% AS b- SECRETASE | NHI Bl TORS

NVENTI'ON The present invention rel ates

?d%ifﬁﬁ@véntybﬁmwH—l-awao!ﬂrylhfid(1&)@@ym@[ﬁaﬁﬂ-amn@ezol 1-

pro Pﬂi&%}ﬁm‘éﬁnyﬁh@ dRtgMmLbods for using themto inhibit
Yo p)g]%secret ase gﬂSACE and to treat b-anyloid deposits and

Adnt bedapantylidypheanyl feayrraAetidROIRDatinof(3E | NVENTI ON

methoxPprapWi épmﬂo]m,{e?a@qg}megur ofibrillary tangles are two
é‘l(ﬂé? pat hol ggl c Characterizati ons associated with

rPary o gbRe - (HpyrrolArlinN-d@iZ)-gmineii2r s
methoxyétﬂmw,ﬁé h—zéﬁq,@né}édé@arﬁ.tjel oss of nmenory, cognition,

nd orientation. Also affected
g§2 (‘h@deapgrg&lgé phenyl 1H pyrrol 1-yl]-N-{(1E)-amino[(2,2,3,3,3-

pentafluoropropyl)amino]methylene}acetamide;
2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yi]-N-[(1E)-
amino(cycloheptylamino)methylene]acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-((1Z)-aminof{[(5-methyi-1,3,4-oxadiazol-2-

yl)methyllamino}methylene)acetamide;
2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yi]-N-((1Z)-amino{[(4-methyl-1,3-thiazol-2-
yl)methylJamino}methylene)acetamide;
2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yi]-N-{(1E)-amino[(2-thien-2-
ylethyl)amino]methylene}acetamide;
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progresses, are notor, sensory, and linguistic
abilities until global inpairnment of nultiple
weogniogd7ve functions occurs. These cognitive | PEEES2006/004471

t2elke( 1 mdaventyt)etdpladriyl 1 Hipytrok 1-pil-tia(15)-drsiac](3-0 severe

death in 4-12 years.
ammd&nyﬂ)arnﬁﬁgenm&% éatﬁg%,d vascul ar anyl oi d angi opat hy
&+ 1cldamaotybrs- zleertyhaaHmyaoln’syle {0t )eemihs[(mtHidn-J+ | sony

Hereditary Cerebral Henorrhage
ylethyl)\%mnﬂrhoﬁrﬁ%@leﬁaggghﬁ the Dut ch-type (HCHWA-D), and

Ob-bltyt-4 r{ef2-GED emenal] (Gveettlyisios, dexadiadd@r of i bri | | ary

eS8 a8 DSt AL R RABIPLEL fBmamice
(valtyb e $€2-[(012)-aatinafl(4- m@hylmaﬂ-tmazomi)merrayl]a@myrhsmyl;ne)amino]-
2- oxoe%?@%aph%ﬁgl %?rré]gzg-gz]benga @él oid deposits are

an aggregate bf Ab peptide, which in
lN:ﬁ"lh" #41-42- ﬁﬂﬁjtamm@[(Z -thien-Dylethytbpsiofmethylangikiid)-2-oxoethyi]-5-

Phenylﬂﬁeél}}!’trowfryl} &{ah ife.(APP) . More specifically, Ab peptide

e Cl eavage of APP at the C-term nus by
Ohallybf-{ tb2-€( 1) mnd(&asmmobamzj/l)amlrtohveethlylenemyanmm)myoxoethyl] 5~

phenyleS&ﬁrroﬁk@ﬁSe.%%}{g@ (BACE), al so known as aspartyl

t'ease, part 'of the b- anyl oi dogeni c pat hway.
BA@'E-adﬂmehWD Stphenyk titpatrad -w])-Nedttd)y to the generation

t al, Nat 1999,
am'”o[@thﬁg'f@%%ﬁﬁ%]%Emgleﬁrgﬁg%égpﬁcr:as?ngl y i ﬁ::llecat e that

NHE-qyaneBranyo N d2-(Bacmotien bphenyt-perghr eduateitydlrg wehidiie;
peptide. (Roberds, S. L., et al, Human Mol ecul ar
Genetics, 2001, 10, 1317- 1324). Therefore, it is an
DB ¢-tylpheing!) Brvvenyi tirpyieolsdlacelslgwanitingds whi ch
h@rol I as

R 0 B B P R AR AR MRS
hlrréﬂ2r[§r(gxan@m y)abersdpsehenyl- i pirdet- yl&m@mh)guemldmed by
h n a
R ?{Q"ﬁl—?ﬂ CP?@%IJ)@E%WH l‘tl)éri/ct‘f’l[l g?rr@ﬁ‘y—gﬁ’éc% e)ﬁngrluﬁmb

Sr &Qrcdélof‘%ﬁ -apbenyic! HrﬁYfmidsyl)@ﬁ@{tymﬂmut | cal
@me’él?{ (1H) %n%{?ﬁﬁ%r?é@; Sﬁgbgm?rr ?ﬁ%’cﬁggﬁe}a io%fhé/g%bphenyl-

meljoration cterlz
1H- pyrref%wvlé%at BbamsAdfe deposits or b-anyl oid I evels in a

@4’({2&({(1dE)Jatm|h§[ :ﬁhyflcﬁéﬂrbf’c?py%mt) irfeth gﬁ&%wart < F‘il@/ﬁ 5 CR/henyl-

provi d al’'so be use
1prrr9'n%“y'é1NJ@fCﬂ%&’F‘§33’iQ?@Z@in cretase enzyme. These and ot her

nmn?m 8- M1EE—%HM6?€3 r%fdré)@Sro’p?lYﬁﬂhb]%bthér#e&%ﬁx%’)@ -dXBEfy1)-5-

par ent detai I'ed descriiption set
phenyl- Néw&rfﬂ‘b%vwnzwmw OF THE INVENTI ON The present

B aEnt{18n)-RAiRf{ TR réxy PRI SRR ofhethylenelamina)-2- -oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(2-hydroxyethyl)benzamide;

4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(2-cyanoethyl)benzamide;

4-{1-{2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yi}-N-propylbenzamide;

4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-pheny-
1H-pyrrol-2-yl}-N-(2-methoxyethyl)benzamide;

4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(sec-butyl)benzamide;
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(1) wherein Xis Nor CR5; Yis Nor CR6; Zis COor

(CH2)n; nis 0, 1, 2 or 3; Ris H alkyl or aryl; Rl
wa@pae@s7ar e each i ndependently cycl oal kyl PCT/US2006/004471

Nrelyb et ¢2-0i@1 K)ydminalfi(3-hydroxypesmi)eaind metRBieasidniRdo)a-6xoethyl]-5-

SREN HSeReq kyl, al koxy, al kanoyl,
phenyl??ﬁé&ﬁwge‘;}g} ?ﬁam%n%gﬁ ghet er oal Kyl , aryl or
Hel 21 )-aminoR3-hadic xisroprjantieo] nakelent e hdle2-oxddty It ehenyl-

L 1o f 5- t
TH-pyr %g)r;tb,\cj)]&\lg 3?%1%&@8%{! (%rﬁ%r%%)yl?b%z\ggnald% ngr ?naaddl t |Oonal
5 HNe{ éEbanmm{(ée:b/amnpwbyﬂ)aumo@neﬂhylene}& -[2apitkrigb5-dinahsR6 ar e

en, alkyl, haloal kyl, al koxy
pmpy'cgélgﬁa){)@dﬁigwq ']%CQ@“? omer ther eof a stereoi soner
N Blsdimioo| (&—cmﬁrmm@wé)amwmazhétjnylane}ez;(mwmamyltS pitnegryR Oif-pyrrol-1-
yi) acetgrﬂﬁ P§ sent invention also provides conpositions and
ﬁ s for the treatnent of b- anyl oid deposits and
the taut@@mf@fhelmfl thaﬁiere@m@s HisEauRior B |DEGGRCEUTCEN ddecifibble salts
| NVENTI ON Al zhei mer' s di sease (AD), a progressive
10 thereof.
degenerative disease of the brain primarily associ ated
wonmposginef, théinyvebiéaromay be prapareseemplagng eah\tehtmae methods that

utilize rQécﬂQl %lé‘%%ﬁbﬁt% a'n@esidtr?r{aﬂ rﬂ?t@ﬁ%l‘s?ﬂ'\rﬁg R%%/ o urﬁ%aratlon of

the CO"FFSB}I@W af thisénvengion cagbe emlla?-cmﬁfm)ermﬁlmotHalaaqbbecart tbzeprepared by
t
standar@%@%ﬁy%sn%gs?g@éﬁﬂ?h&ﬁ’téreaﬁ{rg RAE %grﬁ]‘t%u cfecﬁnéoqmgg %Y\{R% present
15 inventiqnanrsnprepgred usivg o idowing §yrﬂbs\‘emc¢ihme§()ﬂ'ﬁe siided practitioner will
know h&%%o MERS usEbt UreRld o ihddB rb%cti% %&?Lﬁgn%gs tWhut:h in themselves are well
characterization of |oss
known indhg aiti gl examRrieraemposnds ofrformiat inam be M)Qrm'red bie resotig an azole

of form@Q G v{/dthHbl?t i t?roﬁxgé!:étét’eﬁ%n@%tﬁ/g%lf RPmafaN\P ) gﬁ? ﬁ% eH&E/ esteir of formula

di sease resses unt nmpai r ne
Il and reggitiotsal for aetlil epler wite an §mlﬁm@§@dm@@ﬁfqrw@ IVds gove the desired

20 compourd réthiffl. oftRdWationis F%J%ﬂagﬁﬁfoﬁlad %@fﬁg\qad to severe

I mpai rment and eventua years.
Consequently, there is an urgent need for
pharmaceutical agents cqqgﬂhq“gggpgb‘lng, preventing
or reversing the progre mer's di sease.
b- Anyl oi d pl aques (predom nately an aggregate of a
pepti de fragnent known as Ab) NR3R4
R NR3R4
R._-CO,t-Bu 2\
A Br” >NCO,t-Bu Y HN? “NH, R
1
~ 7/ (V) R1\( 7/2 < av) !
X—=Y X—Y 2 R1\( 7/2\
e

N7 NH,

(1I)
I
ey M
25
Compounds of formula | wherein R is H (I') may also be prepared by reacting an
azolylacid of formula VI with an aminoquanidine of formula IV in the presence of a coupling
agent such as 1,1'-carbonyldiimidazole (CD!). The reaction is shown in flow diagram 1I.
30
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10

15

and neurofibrillary tangles are two maj or pathol ogic

characterizations associated with Al zhei nmer's disease.
w@Pai06m887$1 Wi t h AD di spl ay characteristic b-anmPoi/us2006/004471

deposits (b-anyloid pl aguesy DIAGRAM bBrai n and in

cerebral bl ood vessels (b-anyloid angi opathy) as well

as neurofibrillary tangles. Anyloidogenic plaques and

vascul ar anyl oi d angi opathy al so characterize theNRsR4

brai ns of patients with Trisony 2 1 (Down's Syn r%ﬁh

Her edi iﬂ Ft:er ebr al Hermrrhage wi t h Anyl oi dosi ?V% &

y

Dut ch-type (HCHWA-D), t her neurodegeneratl

diRs ZJ\burof bri | l}/&t an IEQ al so occur fn ot her
dene - i ndaci ng di s®y A b pepti de pryodact
of the prot eol ysis of anyl 0| d precursor er;% / APF%z
by several proteasese called secretases. r sﬁl
from(vig cleavage of Apfyat the N-term nus by (19)

secretase and at the Ctérmnus by one or nore
b secret ase, i.e., the b-anyl oi dogeni c pathway. An

ktgﬁ; tﬁr O e ?E\ﬁfqef[gllnt 1at em%@% 61 ’%ﬁ%dewﬁ?gﬁgfi 'Z is (CHg)p;

andn |sp(D puesmange pfepéFéRf Iagt rebbfmgba dieetort atrroliealliagie $-181TEB'IOBCeth acid

i the pISERTE 211G AP WRD b Qg So el ffcompound o

formulaadé lmayttyen be colesriedbd ﬂnefcxmrresﬂmldtngmuhd@bf fabpuladmas shown
d oth d
T T L (O

been found t hat azol yl acyl guani di ne conpounds of

formula | effectively ighpbi tase and

sel ectively inhibit BA b.w AR R'ﬁﬁousl y, said
acyl guani di ne conpounds nmay be used as effective
therapeutic agents for the treaipent, preventi on or

anelioration of a di;sease orfl sor der charact er¥
Red. evat ed b- anyl 0| d 'deposi t $4,Ar b- amfi1 evells |n
N the present mv%

co n off /\I\()V\,herelnX|s
cr—J@)n

pagy exyt . Acc

; msds 0, 1, 2dor 3; I%lsH
aI I&ﬂl or aryl R—, and R2 are each i ndepéndent |y
cycl oal kyl (Vllaycl ohet eroal kyl , aryl or heterodVigl; R3
and R are each i ndependently H, alkyl, al koxy,
al kanoyl, al kenyl, cycl oal kyl, NR3R,

17



cycl ohet eroal kyl, aryl or heteroaryl or R3 and R4 may

be taken together with the atomto which they are
wa@rtaaossgdito forma 5- to 7-nenbered ring opti POEUE3006/004471

Adtetratingipgcoamoadds of formalila lhaamey vapapasal ectoadting ® MpbenPazole of

om0, BB 50 555 o BAERERIGRS o 00 e

formula be bemﬁmaimgsthe f@mukaolh@estetrlveﬁheeotﬁrouﬁnaaing hgemesuebts Rl |y

romoBERREP Sl ol L EE0hon LB TR RARER Sl gmypin o
S5 formuld ¥rcompaundw(th a)omimir atich odestef, of RErauredXRé gweethamteiafddm

compoBﬁ’J %{) fg nr@r}fé f\,al %}% ﬁ ﬁg%@ﬁg Int%?ﬁﬁd:%?%ﬁ gfe%gp\%lr%d% e g‘eswed

compowydsl addriylg lamtiﬂsohlm@menalhklwve imflgl didgedred.o@hg reactiRislare

ostra g I pgi o oo R Rt YRRl iyl ol kemy!

al kynyl , cycl oal kyl cycloheteroalkyl aryl or

10 heteroaryl Ri2, Rs, READIRERAR fy €ach
| ndependent Iy H al kyI 'H'!%Ty—at&we-rry , cycl oal kyl,

cycl ohet eroal kyl, aryl or heteroaryl or R12 and R13 or
R16 and R17 may be taken toget% ar wWth the atomto’/Cozt_Bu

Rm ch they, ached to fo ered
X§ |ongrﬁ§9i%n?gfggjgngp{;dd|t|aﬁgl etu?§QL?N§/Br
ected fTomO- N or S s H, "arkyr or
Bycloalkyl and R15 is @l kylXhal oal kyl alkagyl
% ny cycloalkyl cycl ohet er oal kyl , aryl or
roaryl It is understBﬁd that the clains eﬁgonpass
aII possi bl e stereoi soners and prodrugs. Moreo er
unl ess stated otherw se, each al kyl, alkenyl,
cycl oal kyl cycl oheteroal kyl, aryl or heteroaryl ngfg—mOR
is contenplated as being optionally substituted.
optionally subs &ted noi ety may be substituted &%ﬁ
one or nore sup§£$ “Uents. The substituent groups Jeh
are optional | wpresent may be one or nore of those

cust rmrl ly e oned in the devel opnent _of COot-Bu
phar eutl c oorrpounds or tH&sRodifi cgf suchg,
conpo to\inf /mﬁ t hei F,Nsit\f\,Hgt ure/a /
per si r i on, st ab:p{/)lty or ot i \,B
pr opeg e i1 exarrpl ubsfi t ueft s/ \
i ncl ude haI ogen atRers, nitro, cyano, thiocyan&tor R8
cyanat o, dnpxyl, al kyl, haloal kyl, alkoxy,
hal oal koxy, am no, al kyl am no, (ha)
15 Compounds of formula | wherein Z is CO (Ib) may be prepared by reacting a substituted

. azole compound of formula XlI with a pyridinylcarbothioate of formula Xl to give the azole of
formula XIV; the formula XIV azole may be alkylated with a t-butyl 1-bromoacetate derivative of
formula V and then converted to desired formula Ib product as shown hereinabove in flow
diagram I. Alternatively, the formula XIV compound may be reduced with a reducing agent such

20 as NaBH, to give the compound of formula XV and said formula XV compound may be alkylated
with the formula V bromoacetate and then converted to the compound of formula | wherein Z is
CH; (Ic). The reactions are shown in flow diagram V.
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di al kyl am no, fornyl, al koxycarbonyl, carboxyl,

al kanoyl, al kylthio, alkylsuphinyl, alkyl sul phonyl,
waearobassyyl , al kyl am do, phenyl, phenoxy, benzyPCT/US2006/004471

benzyl oxy, heterocyclyl FLEQWRHAGRAMWM ,

cycl ohet eroal kyl ) or cycl oal kyl groups, preferably NHs

hal ogen at%mg\%ower al kyI or | ower koxy gr oups. )\
wi Lo y

Unl ess oth NH,

e gpecified, pi caI y)% N
subst t uegt SsraNbe prese}i}lt en ahpro cogeuf or egoi D&,
B ti/ uent sxnigpr esem'ﬁ or ta| ns angl kyl
subs§t iyt uent—group, "t hi s be1 i fear gr ranch d an
may contain up to 12 carbon atons, 2pr %g Pabl y u 6

a

car by at ons, nore prefer(élNDy up to MNTanhgn at ons. x_Az
used herein, the term "al kyl|" %‘:FI udes b?th (C1-G 2)
sa

strai ght chain and (C3-Cl12) b'\i hed- cH&’n (unl ess (®)
defi nﬁ‘q ot herwi se) nonoval ent urat ed hydrocarbon
noi et Exanpl es of saturatgd hydrocarbon al kyl
rmlg jncludeg but are ndt limted to, chem cal
S such ﬁ§ thyl, ethyl, n-propyl, isopropyl,
u 9, tel Q.t-Bsobut y| , sec-butyl; higher
R htmm)I 0gs such aS(vp pent yq*(?g I, and the Iike.
~@periThcal | y“The wi t hi\n f he Rdefinition of "al kyl"
ar¥ thoSe al kyl s that” are optionally
R Fefth <
substi t ut ed. $uu £ al kylixgubstitutions include, but
affl®@ not limted to, CN, OH, hal ogen, phenyl,
car barmyl, car borﬁ'w al koxy or aryl oxy. As used her ei n
the term "hal oal kyl " desi gnat es a Cn|—|2n+1 gr oup havi ng
fromone t n+1 hal ogen atorrs 1y be the
SVt ?$‘°equéﬁft SEEPSHOMBES ofth mvsatr%weg'ﬁ%ub@rth@dre@a@ent prevention

or ame@?ﬁhor@‘ﬂ%ﬁ‘dnse@%lﬂﬁars&der CRAtattdrized byt flevdtéke. The term
", as used herein, refers to either a (C2-C

B- amyka? d§P?Sat§§1’ﬁi3 FHAPIA leyels(irs-relient, IBFAiE ddeheraes disease, Downs

SyndrofRNP¥RIR A Cfléfétﬁr‘épﬁéﬁ@ﬁh&@@ \ﬁﬁWAﬁ]zmo%bB'o‘F%@{f)utEﬁ e d?'&ﬁwer
doub bond. Suchhydrocar bon al noi eti es

| e
neurodﬁgﬁq@r%weﬁép9mﬁgféq @,da@l@@ dlng@chg;@ngly,,tlpﬁ presept le,\fenZOn provides

a meth&PRF tEFaitineAS prelBRtcHIRMETERtBhH of BluRehsly SNdis@BeHBracterized by
to jnclude all possible E and Z configurations.

e'evateg@a%v/'@g dePOsHSRS RofMpBicjeiesdn et Wyigh semptias providing said
patient Wltk %ﬂﬁéraﬁmt%ll)ﬁéﬁédﬂﬁé Hﬁh@untmﬂb c’éhﬁ)o[lﬁ@ of ﬂoFPmtJISql ak @escribed

roups such as vin - pr openy
herelna%g\cﬁ) .@Eﬁe L@pd‘p% be Qrov@@%éy]pgﬁ_\?r P&I’BU{%@@HWIS'[I?UOH orin any
Commoa-nﬁémbﬁﬁm@m/ﬂo)be @h &fdeand Q&hiﬂ%tm@oﬂa%héra‘b%ﬂﬁ@%&ﬂ% 3 patient in

dthand hi gher honol ogs, isoners, or the lik The term
need thefgof| oal kyl ", as used herein, refers to a monocycl i c,

Whe yermi "grovidinge e lus6d héﬂéﬁﬂﬂlth lkéfsbé’@%i provfdirgPa &&npound or substance

al ent sat rat ed h arbon nmoi ety of 3-10 carbon
embracg BRde TpRe: SrSiIAlG LT Nen Sechy BUmmS ReLT 1R @rinahga or

substarmeﬁmrtadﬂdﬂm@ferlh@@ @N&h@%éﬁ%hv@%r%ﬁﬁloﬁ%ﬁuﬂﬁfoﬁﬁé’ ah @Eiull/édent amount
ed chem cal structure. Exanples of

of the CB?‘BPW}H cp<rys|u ﬁ%‘f"é? W&E‘” itheP¥e, but are not linited to,
shdsi@idkd @émwp% tﬁélﬁébe@tﬁ:aﬂy)/@ﬂ ;§}§ M@ddt:calﬁlylﬁeﬂh dkielunt of a compound

of the mv%rq’tlloorJo is nhe}{c aino%? cl)foahgoxn){poun?j)\//v%lc% aeillgv%tes the symptoms of the disease,
e.g., AD, or which prevents the onset of symptoms, or the onset of more severe symptoms. The
useful amounts of a compound may vary depending upon the formulation and route of delivery.
For example, higher amounts may be delivered orally than when the compound is formulated for
injection or inhalation, in order to deliver a biologically equivalent amount of the drug. Suitably,

an individual dose (i.e., per unit) of a compound of the invention is in the range from about 1
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nor bornyl , adamantyl, spiro[4.5]decanyl, and honol ogs,
isoners, or the like. The term "cycl oheteroal kyl" as
wais@d/ossgnei n desi gnates a five to seven nenberBdI/US2006/004471
ug/kg to;abbmald@lkg r Dagirahyis trasse aoiuatsrdragrolided o a Saily basis. However, the

dosaa ) ELREY 7 Fis e et Enbiorict Sinstte pouB el gr aier condton

may bedmugﬂoevéjp deteraedly ang atténdidaephyyickahahe l\/@ﬁéﬂ(é’é inblg include the

o3 A CHTEL 40 B B LRI DS S,
based kbar thamciyityi pmofada asdipstentywefithe asmplafrids &f tHieiheértion| 8tarting dose

ot s AL o oy 54 L 0 BB

day may- ;ﬂ@/ldmt’rieaiesaeabdesagMe\@nlnrtag hbmag_ Si nlgl e ring o
to three
GTROBEERLEL, 86 bl Ao BT By SHE LBy O e

compouid dremgrtecanser thierepf insa solidmatitguid fokmy e‘r:hertmbt @ inicombination with one

o on PSSR P LN BBt R 5 COUBLERLY S o

provideswi @tarmscéuichiumbe)positibn mhe:hrwmplrlsen & edamceuﬂiteﬂj/ eadeptable carrier

and an%ﬁ%&&é onap tﬁﬁ? Baﬁé%#”ghoj&& r onaph %’s@sIscn cﬁmeéﬁré?l?ove.

mhmﬁmlsrsrma;iauatfmgsle in fHeurongoogition bhittariyention include one or more
substarl}H'eE t\]\ﬁﬂéﬂhrﬂg%' EISPn ggggrga,ipnggpﬁ %4}1 nt?ﬁ@o@%%‘% é’%@t{’%ers sUspen@mg agents,
fillers, gj.ldgrutbsqqmmemlbrcadb@@ndecs, tatdeipisintagrating boanis ocengjapsupjstmg
matena‘Fso nlh AR, %e%a?ﬁ@%é)}%té ﬁﬁ]eﬁy diy ’a?d tsSlHQvPlcﬁ seilr"u()éWxture With a

heréi h neans eroc
finely de@dﬁﬂ @mﬂpwnmd:hf fnﬁyulbé bn teblagl, @erfomrngq hm;nxynidl may lo¥ mixed with a

carrier Iﬁ%{)ﬂed[\ﬁé%ege é&l\d&&égé\}%rf%ropgm&? Inthl’[Sﬁl rﬁ%% a%gld:ompacted in

the shapg ﬁgd ﬁ@ﬁ@@ﬁtﬁed Faifl @pabiérs,and éamtemeyyl co;nialmuxsto 99% By weight of the
formula b&Aq.'J8- ca\-ﬂe&as § d@?% OB eGR HPhdhn orsﬂfgh%[??ne IRV%H?IHIII include
0 atons selecte rom nitrogen, en,  or s
calc&un\m@,sgha{etrn@grmstmg‘@arate t@lg|s‘,ugarsata@tt(ss)daaqtrm (starcfolgalaltly cellulose,
e

methy! gﬁ’gﬁsér%dé cénﬁ%?)ﬂg%tfm Ié’éeo Egﬁl)nngf)‘frrcgﬁ Ho > Q\Lrlr%ltmg waxes and
ion exchritdereging| noi ety may be coval ently linked to the

e b G A R IR
suspenglg@q, egqunmsaﬁyrupﬁ POP Rlbfiie M@yhe @neloyed lpyh@z@heqsmlon of the

m I [

e TR or 1A oy RIS SABAE g ramacesal
acceptapjg liguid eareien syehjag waier3amoug|an|§§glvgnt or @yhar@r’la@@utlcally acceptable oil
or fat, oP ¥ nhiRfued t'ﬂ@reopyéé‘ié'llaﬁ‘ d CBW bﬁﬁ@d @%K ¢3 Q&\c&ﬁ@r‘l‘luﬁable pharmaceutical

benzi soxazol e, benzot hi a ur an,
additives sHelb o PelRilizRsS, anmilsifierhs uiflers. araservatiyas, avbetensrs, flavoring agents,

suspen@‘h@@&éﬁ%& Qh@kéﬁiﬁ#’%@ﬂ@ co%ﬂ% bg%ﬁ%é‘z\f?éc%sny re?[]%ﬁir? stabilizers, osmo-
i ndazol €, qui nol i ne, i soqu i ne, qui’nazo

regulatqg{'@,qﬁmmlqen xagmlesr@” hqwﬂ @afr@rsqwltaglﬁ.f@racprab@m merenteral administration

include %Fear(@é}hd:ﬁ&ly ntdile laij&ﬁves'-:a?‘sgéml/@ ghyﬁluﬁﬁéh qerlvatlves preferably

substi t ut ed "het er oa I nclu pyrr
sodium ReiReXHYStHYIroalYPee SCNIJW@Q HAjaheisdingtiding monohydric alcohols and

polyhydﬂ@bfé?éhél@té §Z Qg%ls)]ﬁrqﬁémd’en é’u\?es ol &i ?]ls&t%g; ractio 1ated goconut oil and
hyl triazole an nzi'm
arachis o:l) For parenteral administration the carrier may also be an oily ester such as ethyl

oleate or isopropyl myristate.
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The term "hal ogen", as used herein, designates

fluorine, chlorine, bromne, and iodine. The conpounds
wW@Roobl0887pr esent i nventi on nay be converted to BEl/US2006/604471

gaonopasitioas optherimenéon wbieh laye stedlebhiltibes saduspensiontgaraistitable for

mtram#s%ﬁ@g %tﬁa&%n%rn%glte%%ﬁg Lft?'f Lgutsﬁﬁ%&gﬁa %Q%M §5llﬁgéqbr§|s’n§%f g\so be
administeted inthravepausiyn myeativesahrpssitibror suitableibreorabatindinistration may be in
either Iﬂ%fda&%'oﬁﬂ% %efgwm salts, or salts vv! th ammn! a or

anic a such as nDrphollne t hi onor phol i ne,
mltpmatmlndhe pye Dmusmlmmi d@vewrdewpe@lmayd»e désicdbl€bn order to avoid

the ne%'sgly @mh%‘)ﬁatlgr?tr to ?ﬁ@rm{acﬁcaﬁltoﬂg | nt ec{ ly E?sé{ | ‘Sus?lamedq Xehvéry is defined
as delaylngéhmy&l@sgpgf laaracties agﬂnt a,errmrmmnpodnd of e inventig ruoXilyafter

plcer B8 5 QSIS L Ry 50 Bl oot at

time. Tﬁ“@ﬁﬁ@ﬂskllsalth@ amifthowm saﬂablwsmtmmabdﬂ@wényrdepmes nﬁxemphes af suitable

sustamHé %élx@%%%&hn&@% Zq ﬁg}&lrc%%é?s? ’seé oer hg%ﬁé&gnt &E R?EE 325;

4,959 %dﬁaamdaé 262, ﬁéé] Ry camotippearbb, esusblas sisascztrbed By Fdzd (rus Batedt Nos.
4,295, QBb%nH%rf'?‘ éﬁ%")‘o ! O?&kt Pc]pg n%ﬁe‘ﬂpg\l é’?4 5(% amorgti%t%n%ghydrophobic

her ei s erived formorg
membfﬁ'ﬂﬁ)ﬁ@mﬁiats akghdas %’tbyklhn%ﬂaetha@'vla@((&Mﬂ)@,ndaectle,tlertevmylacetate (EVA);

bloreso?rSaCUPé B&er s%y%férhﬂm?' d é cﬁwterhé‘ﬁdﬁq% Pgtentsl*’ll?oqlcgﬂqi‘{ Wg 98/44964,

Bioxid W@maglla; gs Frgimté\msoﬁﬁ@@ 1@hes@ﬁ@ﬁﬂé%h|o(thar¢9;oresorbable implant
deVIcesSWévfeLHe'eﬁ de?&'ﬂ%@%%lﬁgg%g?&sgaep?&%xgﬁ]gﬁ% k)glg%tgrs eolyanhe{drldes

benzenesul fonic, tol oni'c
or lacticagig/pleelie acitbenpoliotasp{sesl @ gatiSRatantdvo. £, 80humdkenhes Inc.)). For

use in stulah %uét@%@ﬂtdbﬁ%rﬁ Q&S ﬁweacgh%bﬁdm tht gweﬁl%r{ r‘?‘aa\z?«%! f&b\%%ted as
formed fromorgani ¢ and I norgani c base
descr'baqi Rersin.met al salts, for exanple, sodium i th| um or

Ppérﬁﬁﬁér)?i‘.})ec‘,’mﬁﬁ |rﬁ/eﬁ9&p?rléoﬂe§’5 g‘hghﬁadeﬂﬁ@am('t 4 o“eﬁv@r?bf‘é product.

a carbo ate or eno %
Suitably, skt eormmqs @@@hasg\gbmezoa‘@metrm ﬂseamrspoundéomﬂ@ed: fm‘éhe desired

deliveryoutd F‘Dr'eQé(rﬁBfe' e‘WMs GQQ%ﬁ’éJ‘foﬁQ?tﬂﬁl o8 bEin ?erah&p it may contain

atom and sone O he conp unds I'S 1 nven
a suspersieNontagies %lcorrmﬁia@da@fyh%went@nd@rrﬁmté@tgd forchenespl @mnray delivery of

a predefirithddl cfc%etb‘} iRidteRl SURISIE Be R r%ﬁ&r%frﬁ&fgﬁ %n d\é’glnlgeand an

shown wi t hout respect to St er eochem st ry

insert regaeding Hecantive agenit Qpionally the &d néayd’hrtWtqoewm ingtﬁwéuoss for
momtorﬁ‘@%n@hléﬁr‘igﬂe@&%\* Brod8&t éﬁ@'rﬁat@#alé e péﬁsm s@afjassa%s lncludmg e.g.,

resol ved enanti oneri cal y pure R and tereol s
reagenig welbplptes sCoRtdBers pRikg sy laftels, ﬁ@d rtbealﬂ@ §L§hé<rt%ér95r@ﬁélh’s

packag@dfh PRARABCRIHHIE Fbr! tbéaﬁﬁ&ﬁ 2 Q*@!leﬁre%ﬁh&éaﬁcﬁerl%‘?fexaﬁ‘n\ﬁg feit may

stereoi somer is preferred, it may I n sone enbodi

also copfginingiuchens fouBss alibe aPrey PHBET sther Heliery deiendi ng

@ﬂ@ﬂ%bl% compdhentsAD sBBRRitd WITBE ré4Has -3phieat !oyorferoef %kl n the art,
correspondi ng. enantiomer refers to a compound

taking '”‘fg CpaRiierplen Be ds‘?ékﬁ%ﬁ indisatian %ndstéﬁéﬁbﬁ%w%%aﬁmd@ae%mv be
repeateBdaMAfR@K! SemBAthiy R ‘é‘b’réc%?&ﬁﬂ@dﬂgnﬁﬂ B3PkieIoR 5?] grescrhbed

'Subst ant i al Iy free" ed herei’n, neans

EYREarRcs Llﬂﬁ’&@tiiﬂ@"wf aad m ‘g’ﬁ?’ffpdﬁlﬁtrﬁt? tae weeljon more clearly,
specificRKQPPIek tfste&f ar@ 86t BHE heREDERI. THEHLRIARY ¥xamples are merely

fllustrative and are not to be understood as limiting the scope and underlying principles of the
invention in any way. Indeed, various modifications of the invention, in addition to those shown
and described herein, will become apparent to those skilled in the art from the examples set
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10

| ess than about 50% nore preferably | ess than about
75% and even nore preferably | ess than about 90% An
wex@apssginf Ris H O her exanpl es include CrQ@&r/abiops/004471
forth her%ﬂfbbltbwﬁ@ndlhé Ptegoing beriy)tton oBuchl rkedificatibss ateLaleintandey to fall
aI k or aryl. RL may be for exanple
within thSr?FPQ)ehaf magéggqeﬁ %‘a phenyl , napht hyl ,

Lblﬂéb'és(ﬁthdamméerit}téd @il pagtexezpdrisl by \eenghtmﬁ@eeerom HigMWR and HPLC
i tut

desigrafiyPraiopirient mean S B FY B PG SR BR IR 1o e TEgrepty.
respecti¢iy ah@td@memMSOénuwmdeélmat@dmmﬂnésL(lf@sz@nqwgli\!e. nn

dlmethykor@an}j%ﬁg?pggwgy @&éﬁ@%{e@?@%& Eg%tgdz’as%%‘%s n:ﬂri(li-rﬁé('gernng to the

positive Qﬂideﬁ/ﬂﬂd:H ger&mdﬂfytgl\t%taum eriyHH) atessoration whergin dhigpresents the

or_ ¢ t
mo|ecu|grd*gé§s, t/%lttqﬁ% H¥ nlrsnugb g t%@gu rglgraég gﬁ%g%ﬂer{}ﬁ—fl[@ 4 g‘nggb?nLjNMR
osmahefdigly enbilabieteagertd ahd soiverth agenyised qhgact!y ﬁare@y@w@gpxcept for

N- brom%%)erpxgﬁéa%%ghwﬂ rleg,Sﬂ t:é}ﬁ%%d {%\Lnoar i %&&ed&%g‘lemploylr&\lir- and/or

monstuch QéiﬁsanRééZjén%s weNRbm@GReﬁ unmwqusphwm?mmeadﬂed
glasswaé? Wéﬁgﬂ aplozrl Q{?%, OHNBI'RJC? Cﬁﬁ W‘erea Celééldg et e?ﬁo%?—d 8h Qg}ra‘;lﬁh inova

spectro@etehat 80MmEIHy| unléseamtpdarmseoﬁdléatad R13, R 6 and/or Ri 7
are independently H, alkyl, alkoxy, alkoxyal kyl,
hydr oxyal kyl , cyanoal kyl , al kenyl, cycl oal kyi ,
cycl ohet eroal kyl, arylal kyl, aryl or heteroaryl or R 2
and Ri3 or R 6 and R17 may be taken together with the
atomto which they are attached to forma 5- to
7-menbered ring optionally containing an additiona
het eroatom sel ected from O, N or S, which ring my be
optionally substituted with alkyl, arylal kyl, OH,
al koxyal kyl . R14 may be for exanple H, alkyl or
cycl oal kyi; R15 may be for exanple al kyl, hal oal kyl,
phenoxyal kyl , al kenyl, al kynyl, cycl oal kyi,
cycl ohet eroal kyl, heteroaryl al kyl, aryl al kyl,
aryl al kenyl, aryl or heteroaryl. Exanples of R8 and Ri
O are each independently H, halogen or ORi .In the
exanpl es above any aryl, cycloal kyl or heteroaryl
group may itself be optionally substituted by one or
nore substituents, the sane or different, selected
fromfor exanple substituents defined herein including
hal ogen, al kyl, al koxy, CN, OH, al kanoyl,
al kanoyl am no, al koxycarbonyl, CF30 and CF3. X and Y
i ndependently may be for exanple CR5, eg X and Y may
both be CH Exanples of R3 are H, or an al kyl,
C3-C7cycl oal kyl, cycl ohexyl al kyl, phenyl, phenyl al kyl,
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het eroaryl al kyl or cycl ohet eroal kyl al kyl group each of

whi ch may be optionally substituted. R4 is H Exanples
wo@Ro0R0s8Td1 R4 t aken together with the atomto wdTOS100€904471

are attached are an opt EXAMBLE 1;ubstitut ed 5- or

Preparqiianlgg’u:r i ? tleo = hyl Or']‘t -i In aadcqeké %l

optional substitution for ’Rfi;c@nrd/ or R4 is one sz)re
substituents as defing hezfei n including the .2 NH,

foll owing, the sane or diHNerent: alkyl, al koxy
hal ogen, ? oxy, __COOH,, CQOQal k mﬁ%

al k cyano, }_ghenyl dphepyl
benzy npoundé\l f fornula af e o
conpounds wherein X is2) NHLS CR6; and R+'s H.

Anot her group of preferred conpounds are those
conpounds of formula | whee®in Ris H Rl is phenyl
and R2 is cycloal kyl. Also preferred are those
conmpounds of fornula | having the structure of formula
$rep('r a) wherein X, Y, R3 and R4 are as defined for

ek?%{}) n}%?Pé\\{%rbeeﬁZ dj q%[l'l Fé%@ﬂ%gﬁ@ ' )ean‘aap%A (0.05 eq) in

ethanol wreﬂu»edmr 3 dyiys. OTted mixbae Ire/mqolmir@rld thb &@HH mag@rate@m vaguo. The

oo S oA e 0 A5 g R Bt i

conc. Hal M@o&trac&idmﬂyﬂomdhexab\qurll\/]g\?nﬂmmmeemmtwI aryl
g{? teroaryl; R 2, R 3, Rl6and R1l7 are each
8 endently H, aI kyl, al koxy, al kenyl, cycloal kyl,
‘CcyeIsolmdabreDb(al,ﬁeyrbhera/rl—pyrrom “yipaeatioaciyl (1@q.)R1 DMig erasusd &bl (1.2
eq)amﬁb6 lX’ftglF] trrrednéqgfigvé &3581“ 'F %ﬁagiqf%t{oﬂ #Bﬁaﬁ%ﬂ@ﬁ&q (3 eq.)and
trne’thylarrmm&g Jgt.) mrDaN/les antietlaiTine mepadinn &ddired dorad héwrs dheaweter is added

and thei@ geaifﬁgﬂc{e% glrtfgﬂaﬁxlrgr% &q{hﬁq?é}ioaﬁwceg{ritg%ywe residue is

dissolveal ik pnyixture pED B (e Olt pod whter ¢1.6 atlkiplal) andypurified by Gilson
preparaﬁ\?e ﬁFE@;%LYWM%%}]Qn&fn%rjf’aggraﬁfwﬁfﬂe ggn&frorrsaqarlﬁgﬁ Wé;ﬂeﬂé‘tive HPLC
system; GHMC Rro S18; 2an$ x @CHaNAR, FuN solomnad mLRarepﬁora@@rmnt '9(1 0 02%
TFA/wa’?é?%&?ént%f QHE%O{]FﬁBée%rﬂ{rfef %’r&ﬁé’?tcfn%%l @%’3/ Rf 2 ¢ 95% A; 14 min:

ormil a erein X
10% A, dfidniN: HI%e ACHD namPa%% ARE'lOa/erteF&E ama/rein; Reregﬁwm@|54@ﬂblaﬁD
of nore preferred conpounds of the invention are those
conmpounds of fornula la wherein X and Y are CH R R7
and Rg are H, R8 and

Preparation of Derivatives of (N-(diaminomethylene)-2.4-diphenyl-1H-pyrrole-1-

acetamide)

R. COoH NH
L ] W/N( NH,
0 Q — o
O ) NH,
2) HN)\NHZ W,
CD!I

Using essentially the same procedure described in Example 1 and employing the
appropriate amino acid, the compounds shown in Table | were prepared and identified by HPLC
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i ndependently H, halogen or OR11 . Preferred conpounds
of the invention include:
wOR¢oanssTo( i i no) met hyl ] - 2-[ 2- (4- phenoxyphenyl ) PEF/phmngho4471
and mass lgppatral ahalisasl HRCEt@dnditens: HP 1100 HPLC system Waters Xterra MS

C1s, z%gn{nfic{\f' %(im%ﬁﬁ@ﬁ“%ﬂ%%%%@ﬂ%ﬁ%g%tgﬁ?@ﬂf rF]‘Yow fate 1%ym{/?nln JSolvent

A: 0.02b¢ foanicrae(d :mvme)rnebllvymt]B ao[z% fbﬂnlc htidriopen Bradieat( Bingh®n10% B;

e
2.5 min$h BT 3 ot emh asosenlteli Te2RYS Sertioruymiang 5Ly Petection:
220nm; mdmerDAlD-yl ]-N- [am no(i m no) net hyl ] acet am de;
N-[ ami no(i m no) net hyl ] -2-[2-(3-chl orophenyl)-5-(4-phen
oxyphenyl)-1 Hpyrrol-1 - yl]acetam de;
N-[am no(i m no) net hyl ] - 2-TRBLB4f | uor ophenyl ) - 5- (4- phen
oxyphenyl)-1H pyrrol -1- yl]acetam de;
2-[2-[4-(4-acetyl phenoxy) phenyl ]-5-(3-fl uorophenyl)-1H
-pyrrol -1-yl]-N- [am no(i m no) nNgtzhyl | acet am de;
N-[am no(i m no) met hyl ]-2-[2-( t.hoxyphenyl ) - 5- (4- phe
noxyphenyl)-1 Hpyrrol-1 - yl]acetam de;
2-[2-[4-(4-acetyl phenoxy) d - 5- (2- net hoxyphenyl) -1

H pyrrol -1-yl]-N- [amg i mino) hyl ] acet am de;
N-[ am no(i m no) net hyl N<3- oxyphenyl ) -5- (4-phe
noxyphenyl ) - 1H pyrroi-I- yk\] afe de;
2-[2-[4-(4- acetyl phenoxy) phenyl] 5- (3- net hoxypheng& 1
H-pyrrol 1-yl]- [ ami no(i mi no) et hyl ] acet am de;H

a(im R Observed lon (min)
0) net hyI ] 2-[2-(4-fluorophenyl)-5-(4-phenoxyphenyl)-1H
-py2rol -1- yl]aeéram de; 361 [M+H] 2.21

[4-(4- acet henoxy) pheny [ﬁly(‘_j f1 uorophenyl).- 1H
- py%r ol -1-yl]- N-EFarri no(i m no)%‘é‘s{ L}acet am de; %96
N-[am no(i m ngHgebhw! | - 2-[ 2- (2376;L +#gt hoxyphenyl )-go- (4
- phenoxyphenyl acet am de;

pyrrol
2-[2-[ 4- (4- aé@%'y)b%@é:noxy) phenyif“-%/3 HH, 5- di met hox¢pgReny
1) -dH pyrr QL byl ildiny 459 [M+H] 2.45

7 CH,COt-Bu 433 [M+H] 2.29

EXAMPLES 8-10
Preparation of 2,5-Dihenylpyrrole Acylguanidine Derivatives

COoH NR3R4
1) 2
H N7 NH,
O350 T O
NR3R, O
\
2) HN//J\NH?_
Dl

Using essentially the same procedures described in Example 1 and employing the
appropriate substituted guanidine in step 2, the compounds shown in Table | were prepared
and identified by HPLC and mass spectral analyses. HPLC Conditions: HP 1100 HPLC system;
Waters Xterra MS C18, 2 mm (i.d.) x 50 mm (length), 3.5 um column, set at 50°C; Flow rate 1.0
mL/min; Solvent A: 0.02% formic acid in water; Solvent B 0.02% formic acid in ACN; Gradient:
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[ am no(i m no) met hyl ] acet am de;
N-[am no(i m no)nethyl ]-2-(2-{4-[(4-nmethyl pi peridin-1-y
wo @angsony| | phenyl } - 5- phenyl - 1Hpyrrol - 1-yl) acRECEHDSZEE/004471
Time ONtq% H; 2- I—% ram{%xmBno(nhmeo%) B;Fs}mg;bli aoﬂéqmliquaﬁ’omgamim;! Igjeﬁﬁclm
-2,4- dichl orobenzani de;

volumeN‘ge;{L DF% gx{z{zﬁ B%’H')E) t hyl ] ami no} - 2- oxoet hyl ) - 5- p

henyl - 1H- pyrrol -2-yl ] phenyl }-4- bronobenzam de;

N-{4-]1

- (2-{[ ani no(i m no) met hyl ] antABXEA oxo0et hy! ) - 5- phenyl -

H pyrrol - 2-yl ] phenyl } - 3- nmet hoxybenzam de;

N-{4-[1-(2-{[am no(i m no) et hyI,\]Ram no} - 2- oxoet hyl )-5-p

henyl - 1H pyrrol - 2-yl | phenyl } - 3)\ma1 hyl benzam de;

N-{4-[1-(2-{[ami no(i m no)neth 1’] Hhi no} - 2- oxoet hyl ) -5-p

henyl - 1H pyrrol - 2-yl | phenyl } - phenoxyacet am de;

N-{4-[1-(2-{[am no(i mpg) mefhyF] am no}-2-oxoethyl)-5-p

henyl - 1H pyrrol - 2-yl ] pheinyl }r 3- onobenzam de;

y ' 1Hpyrrol -1-yl }- N[

am no(i m no) net hyl ] acet am
N-[ ami no(i m no) net hyl ] -2-(2-{4- [(2 met hyl prop- 2- enyp)

Ex. Nc?(y] phenyl }pp- phenyl 1 H-p 4rol yld Ao e (mn

5 phenyl pyrrol 1 - yI acet am de
?bd_Fﬁ 361&Menzlyl ) oxY] p?]g

N-[ ami no(l o)met hyl]-2-(2-{4-[(4-cyan
9 nyI} 5- phenyCH;_lC}H-bQIMﬂzrm-l 1 - yl)acet a389dRi+H] 2.14
N-[ am no m no) met hyl ] - [2 (4-et hoxyfhen ll-?] 5- phenQ/I -
101I—|-pyr | ] acet am de]

N-[ am no(| m no) nmet hyl ] - 2- [2 (4- but oxyphenyl ) - 5- phenyl -
1 Hpyrrol-1 -yl]acetamn de;
N-[ami no(i m no) net hyl ] - 2-{2-[4-(3-cyanopropoxy) phenyl ]

- 5-phenyl - 1H-pyrrol - 1- ¥/ AR@PEEdM10ei59
<D m no) rret hyI 2‘{%‘5‘%‘ 2-met hyl but yl ] ox

N-{(lE) am NH,
po[ ( 3- cyanopr opyl ) am no] net hyl ene} - 2- £@.4 2- chl or oprLé(]%H

) - 5- (4 y [

HoN

2

o)
R0 0 0 _—
R R
Br 2) HN//'\NH2
col

Step 1

To a solution of diethylamine (1.5 eq) and t-BuOH (1.5 eq) in toluene is added ZnCl,
(Aldrich, anhydrous powder or beads). The mixture is stirred at RT for 2 hours until it is mostly
dissolved. The acetophenone (1.5 eq) followed by the bromoacetophenone (1 eq) are added.
The mixture is stirred for 3 - 5 days. Then 5% aqueous sulfuric acid is added. The product may
precipitate and be filtered. Otherwise the phases are separated and the organic washed with
aqueous sodium chloride, dried over MgSO,4 and concentrated in vacuo. See Kulinkovich,
Synthesis 2000, 9, 1259-1262.

Step 2

A solution of 1,4-diaryl-butane-1,4-dione (1 eq), giycine (3 eq.) and pTSA (0.05 eq) in
ethanol is refluxed for 3 days. The mixture is cooled and the EtOH evaporated in vacuo. The
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10

15

20

phenoxyphenyl)-1 Hpyrrol -1 -yl]acetam de;
N-{ (1E) - am no[ ( 3- hydr oxypr opyl ) am no] net hyl ene} - 2-[ 2- (
waQ2wkbssrophenyl ) - 5- (4- phenoxyphenyl ) -1 H pyr rBCE/LS2006/004471
residue rilLReSH RN O andBiddyiba with NaOH (1 N). The aqueous phase is acidified with

cone. Hél%ﬂmdieiir{e\hgggy@l%gata%ﬁénze_d(ozv_eg 'g%b‘i Bng QXMe’n?ré{eﬂlf phenoxyph

%tb%ﬁ:;t yla%nl Ln ?o) get gyl ] Iarri no} - 2- Irret hyl pr opanoat e;

ol b ORI R o T 2 o
and the ARt Sirred at r.t. 1 hour. Then add a solution of guanidine HCI (3 eq.) and
triethylaé}%ﬁ@&e{%‘i)ﬁglDWEPq%B%%.)( gﬁé [’843-0(1 nefgtsiiléfég %'5%&&3 I?l‘?eWJv:Lténlis added
and the Mu@KaBeRY WAL dibsdnmerigByl, pad ebacentfated. The residue is
dissolveé;ié érrgétu%h!?for,(\@??g ROk Brd dater £y RARIBUH UWRAREY b) s
preparatifPXE By stpl. BaeiGiedr( Prapative HFY.C| cnditians:dejlson Preparative HPLC

2-{2-(2-chloro ] e AL o
systor G o8B, 28 R S8 nJf ) i3 s tons PO G2
TFA/waldr( Solvdnt @ @830ty Adetonitriie] Cradierd:) FieeHy I9p Yot 2mirg856% A; 14 min:

o0 . 35 42 (BE Al 98 aphenyl - Bl 4= 20 (B ;
10% A, 35 SR G Ay PSSR0 G AL PolyFatelezlmbifih B6ER 244 hH BAB. HPLC
ConditidhgdFHBXIIP0 G{RLIQ systemy] Yatdrs Xfaret M| G e @trami(dd) x 50 mm (length), 3.5
um coluﬁr{,jééé%[@%&ﬂ{}%\? rr]%g%ll[(% @?ﬁ#iﬁ;—é&\%}ﬁ )é\': 9?5)@’/“5%?6' e]cid]in water; Solvent B
0.02% TRt axidin AN, Caadia] Timd ©0)0% Bh 215 rainét04Bd@ min 90% B; Sample
concent_%é}h%i L,\éf)ﬁ(@ Tr%ga%rr])y\}o}u'n?éz RUEWtediot: BYEHR) 254nm DAD.

hydr olygipg they brpasdured Qéaﬁih@) hgembpmietsmsdbg, the compounds shown
R
Ph desibhétb$ Bhénytirtoe iqpmoiey by signated gdaty! moy threleryiMe designgigrehginy.

-5-(4-propyl phenyl)-1 Hpyrrol-1- yl]acetanm de;

2-[2-(4-butyl phenyl)-5-phenyl -1 Hpyrrol -1

-yl T-N[[(3-

hydr oxypr opyl ) am no] (i m no) net hyl ] acet am de;

N-[ [ (3-hydroxypropyl)am no] (i mno)methyl]-2-[2-(4-isob

utyl phenyl ) -5-phenyl -1 Hpyrrol-1 - yl]acetam de;
[ (3-hydroxypropyl)am no] (i m no)net hyl]-2-[2-(4-pent

[
yl phenyl ) -5-phenyl -1 H pyrrol -1- yl]acetam de;
2-[ 2- (4- but oxyphenyl ) -5-phenyl -1 Hpyrrol -1
-yIT-N-[[(3-
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hydr oxypr opyl ) am no] (i m no) net hyl ] acet am de;
2-12-(1,1" -bi phenyl -4-yl)-5-phenyl -1 Hpyrrol -1

WO 200608871 ( 3- PCT/US2006/004471

hydr oxypr opyl ) am no] (i m TaBbEllhyl | acet am de;

2-[2- (4-bronmophenyl ) -5-phenyl -1 Hpyrrol -1

-yl T-N[[(3- _ o , _

hydr oxypr opyl ) am no] (i m no) netfyl ] acet ami de;
2-[2-(4-cycl ohexyl phenyl ) -5-phenyl -1 H pyrrol -1

-yl T-N-[[(3- N™ NH,

hydr oxypr opyl ) am no] (i m no t hyl ] acet am de;

N-[ [ ( 3- hydr oxypr opyl ) ami nd] (i%i no) met hyl ] - 2- [ 2- (4- phen
oxyphenyl ) - 5- phenyl - 1 pyrgol - 1- yl]acetam de;
2-{2-[4-(4-acetyl pheno@@rﬁ/ ] - 5- phenyl - 1H pyrrol - 1-
yl}- N[ (3- o |

hydr oxypr opyl ) am no] (i m no) net hyl ] acet am de;

2-[2- (4-cyanophenyl ) -5-phenyl -1 Hpyrrol -1

~yIT-N-{imino[ (2,3, 4- HPLC
Ex.Na.ti f 1 uor ober®|) ani no] net hyl R&cet ani deQbserved lon (min)

N-{imno[(2,3,4-trifluorobenzyl)ani no] net héll\%r- 2-[ 2- phe

11 nyl - 5- (4- pr dpyl phenyl ) -1 H29kPI - 1- y! ] 3B de; 2.31
2-[2-(4-butyl phenyl ) -5-phe - 1H pyrrol - AN {imngag

12 1(2,3,4- tr iérruor obenzyl )a?ﬁwﬁé] t hyl }ac%?g{‘ln\‘u]‘ E@L 23

43 2-[2- (4-but gxyyphenyl ) - 5- pheqiglprlH- pyr r ol 335 fiHI N- { i mi B.27
o[ (2,3,4- trifluorobenzyl)ani no] nethyl }acet ﬁ\/lm e; 39

14 2-[ 2- (4- cycl®hexyl phenyi ) - S-BHRAy | - 1H pypP My 1 - N &
imno[(2,3,4s, trifluorobenzy,) am no] met hys} agefjam de; 233

15 N-{imno[ (2,3 4-trifluor obém%/??‘lam noj net%yp?-ﬁ- [ 2- (4

16 ph{eno?yp?enyrbﬁ - 5|— pEenyI - )1Ek5ydi+CfHPh 1 -yl ] aseiMddlde; 2.43
2-{2-[4-(4-acetyl phenoxy)p - 5- phenyl 5 rrol -1

g Lri f 1 uorobengyl ) am no] net hyjjaceh am de; 349 [M+H] 2,24
2-[2-(1-adanmantyl )-5-phenyl -1 Hpyrrol -1 g ]-N-[(1

19 Z) - am no( etRyl am no) met hy4-€hetRtet ami de 409 [M-H] 2.53
2-[2-(1-adamantyl ) -5- pheny| .1 rrol -1- Hi(12) -

20 am no( pr opylngl?‘n' no) net hyl enJé]ng'e am de; ﬁbé{l\%‘ﬂ] 293

o1 2-[2-(1-adanpptyl ) - 5- phenylacIPid-pyir r ol - 1451 [M-H] 244
-yl T-N-{(1E)-am no[ ( 3-

2 yH =N )Ph L{ 2-Naphthyl 367 [M-H] 2.44
23 Ph 6-Me-naphth-2-yl 383 [M+H] 2.56
24 2-Ci-Ph 2-Cl-Ph 388 [M+H] 2.37
25 2-CI-Ph 3-CI-Ph 388 [M+H] 242
26 2-Ci-Ph 3-Br-Ph 433 [M+H] 2.45
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cyanopr opyl ) am no] net hyl ene} acet am de;

2-{[(2)-({[2-(1-adamant yl ) -5-phenyl -1 H pyrrol
wQ kjoaoss7yl } i m no) (am no) net hyl ] am no} et hyl

2-[2-(1 -adamantyl) - 5- PABDEI|IH,kedrtdhyrrol -1 -yl ]-N-{(1

-1 -

E) - am no[ (3- hydr oxypropyl ) am no] net hyl ene} acet am de;

2-[2-(1 -adamantyl)-5-phenyl -1 Hpyrrol-1 -yl]-N{(1

acePEr/852006/004471

28

E) - am no[ (2- hydroxyet hyl ) am 2met hyl ene} acet am de;
2-[2-(1 -adamantyl)-5-phenyl -1 Hpyrrol-1 -yl]-N-{(1
E) - am no[ (2- cyanoet hyl)am n Hyl ene} acet am de;
2-[2-(1-adamantyl) - 5- phenyl - pyrrol-21-yl]-N((1E)-am
i no{[2- (1, 3-di oxol an- 2- 0
yl ) et hyl ] am no} net hyl efe) aget ani de;
2-[2-(1-adamantyl ) - 5-phe I-/ pyrrol -
-yl ]-N-{(1E) - am no[ ( 4-
hydr oxybut yl ) am no] et hyl ene} acet ami de; HPLC
Ex. N&- [.[2 (1- adanRrpt yl)-5- phenyl Ry pyrrol - Ioyddid 1t B) - 2thin)
T 1ino
yl met hy')a thyI ene}a
27 2-[2-(1- ad?n%‘ﬁ%ﬂ;r) 5- phenyl%elgﬂ%- pyr r oI ?T [W'Z']( 12) - ar%'39
28 i no{[ ( 2R) - 2-CIBtdr oxypr opy 2]5adiCieRHet hyl enzﬁ peatpn de; 248
2-[2-(1-ad l') - 5-phenyl yrrol - _} (12) -am
29 i no{ [ (29) - %naﬁé%lr oxypr opyl 4 aM?ﬁg} net hyl eé@ H‘é’ehs]am de; 2.4
30 2-[2- (1 - adamep Y1) - 5- phenylpnb.ph pyrrol - a5 Wil { (1 557
E) - am no[ (2, 3-
31 di hydr oxypRdpyh) ami no] net h%Be@el}?lacet am dé59 [M+H] 2.57
2-[2-(1-ad l) - 5phe j:f rrol - [(1
32 Z)- am no( é@ﬂ{ﬁw am no) @Eﬁacet am %Iy '\JH'"H- 249
33 2-[2-(1- adarmaumyl ) - 5- phemd Naptithy 1 r ol - 1403 [M+H] 2.49
-yI']-N-{(1E) -anm no[ (2, 2
34 trifluor oettBani no rretGINEvé‘ﬁ@?ﬂio?eY'am de417eEMTW 2.58
4-{[(2) - ({ - adamant yl ) yl -1 H- -
3 yl ] acetyl }P?nq no) (am no) net%éﬁ?gﬁvno} but a {I@iH 2 [ 2- (1
36 - adamant yl B-G-Ryhenyl - 1 H-ByaNHACLPhYI ] - Né$§( -] ( 1.98
am no(cycl qp yl am no) net hyl ene] acet am de; 2&2 1
37 _adamant yl ?’ﬂggghenyl 1 H pyrPbrh1 - yi |- NS89 M 2.34
38 3-F-Ph 3-Cl-Ph 369 [M-H] 2.39
39 3-F-Ph 3-Br-Ph 417 [M+H] 2.41
40 3-F-Ph 3-Me-Ph 349 [M-H] 2.36
41 3-F-Ph 2,5-di-Cl-Ph 406 [M+H] 243
42 3-F-Ph 4-Me-Ph 349 [M-H] 2.36
43 3-F-Ph 4-MeO-Ph 365 [M-H] 2.28
44 3-F-Ph 4-PhO-Ph 427 [M-H] 2.54
45 3-F-Ph 4-BnO-Ph 441 [M-H] 2.54
46 3-F-Ph 4'-Ac-PhO-Ph 469 [M-H] 246
47 3-F-Ph 2-Naphthyl 385 [M-H] 2.46
48 3-F-Ph 6-Me-naphth-2-yl 399 [M-H] 2.55
49 2-MeO-Ph 2-CI-Ph 383 [M+H] 2.35



am no[ (cycl ohexyl nmet hyl ) am no] net hyl ene} acet am de;
2-[2-(1-adamantyl)-5-phenyl -1 Hpyrrol -1

WO 200p40887§( 1E) - am no[ (trans- 4- PCT/US2006/004471

yl ) propyl ] am no} met hyl ene) acetliti de;
2-[2-(1-adamant yl ) - 5- phenyl - pyrrol -
-yl ]-N-{(12) - ami no[ ( 3- N “NH,
met hoxypr opyl ) am no] net hyl e acet am de
2-[ 2- (1- adamant yl ) - 5- phenyl{- 10+ pyrrol -
-yl 1-N-{(12) - amno[(2-1 N
met hoxyet hyl ) ami no] net hWt ani de;
2-[2-(1-adamantyl ) -5-phen H pyrrol -1
-yl 1-N-{(1E)-am no[ (2, 2, 3, 3, 3- HPLC
t af | uor opgqpy! )am noj net h%ine} acet (min)
EXN;n' no tyl )yl enel i
am no(C ep y am no ene ace
502 [2-(1- a a%gét phenyl yrrol - ;g?}'ﬂﬂ@"”( 12) - arfr37
51 i no{[ (5- mztyO- P.lh 3 4- oxadl:aBaPhZ- 428 [M+H] 2.39
yl) met hyl ] am noF} met hyl ene) acet am de;
52 5_[2-(1- adaMBRRN ) - 5- pheny RNeRiyr 1 ol - 1- $63 IMER 12) - arR 35
53 i no{[ (4 3-thiazol
yl ) met hylr?aﬂrnn Jr%o'?"'mat hyl ene a%%'t%nﬁhd 418 [M+H] 2:44
54 2 [ 2- (1- adavie@iBH ) - 5- phenyl4-Heirhpyr roI 1363 [M+H] 2.36
-yl ] - N {( nol[ (2-thien
5 yiethyl )a#ﬁ%ﬁ?% hyl ene} ac‘éi\’éﬁq BB 2-[2- (379 [M+H] 2.28
56 - adamant yb)msomeny! - 1 H pyphel.pd - yI 1 - Nad{ i+ 2.54
E)-am no[& am nobenzy!) am no] net hyl ene} acet am de;
57 2-[2- (1 - adéefaritty| ) 5- phethc-PNQHPy T r ol - 483 JMHHIN- { (1 2.46
E) - am no[ n-
58 yl et hyl )a%ﬁ%o‘?rﬁ} hyI ene} ac%?‘afﬁ?"ﬂ% 399 [M#H] _ 245
59 lNgl Iyl - 42(Med@2H ((12) - ®sokphth-20pt hyl - 11Bpd+gxadi azo 55
60 y1) et hyl Pde@EI et hyl ene) aniPho] - 2- oxoet 849 IMHlpheny| 2.24
g1 1Hpyrrol 52 )fh.tmnzam de;
N-al lyl - 327\7'&? ((12) - ani oLF - met hyl - 13N o - 2232
62 yl ) net hyl pa\mcaai}met hyl ene) &¥Chbh - 383 [M+H] 236
2- oxoet hy enyl -1 H-pyrrol.2-yl)benzanj de;
63 Nal Tyl - {'\i ?%1({(15) am RIVEEN hi en- 2- %%E%W)am noP-33
64 net hyl ene]g;:p\m(mp:);1 2- oxoet hyd_eorpphenyl -
H pyrrol - 2-yl } benzam de;
65 N-al | yI - 43{Me@Ph( { ( 1E) - an2:e]i{@-Parmi noben418 \rtilno] met B.42
o6 Y| enelam pqjegpxoet iyl ] -5y yie ph 363 [M+H] 2.33
67 3-MeO-Ph 4-MeO-Ph 379 [M+H] 2.25
68 3-MeO-Ph 4-PhO-Ph 441 [M+H] 2.52
69 3-MeO-Ph 4-BnO-Ph 455 [M+H] 252
70 3-MeO-Ph 4'-Ac-PhO-Ph 483 [M+H] 244
71 3-MeO-Ph 2-Naphthyl 399 [M+H] 243
72 3-MeO-Ph 6-Me-naphth-2-yl 413 [M+H] 2.52

hydr oxycycl ohexyGam noTABLEYI.esoaddicet am de;
2-[2-(1-adamantyl ) -5-phenyl -1 Hpyrrol -
-yl ]-N-((1E)-am no{[ 3-(1H i m dazol - 1-

29



phenyl -1 H pyrrol -2-yl}benzam de;

2-[2-(1-adamantyl)-5-phenyl -1 Hpyrrol-1 -yl]-N{(1
w@eo6ass7mp[ (et hyl sul f onyl ) am no] et hyl ene} acet BO/U82006/004471

N- (3-cyano- propyl ) - N -TA&BLE{kywontdhexyl - 5- phenyl - pyrr ol

-1 -yl)-acetyl]-guanidine;

N'-{[2- (4-butyl phenyl)-5-phenyl - 1H pyrrol - 1-yl ] acet yl}

guani dine; N'-{[2-(2,5-dineth *ﬁxhenyl ) - 5- phenyl -

H pyrrol -1 -yl ]acetyl }guani din

N'- ({2-[3- (cyanonet hyl ) phenyNT-BSnphenyl - 1H pyrrol - 1-yl

}acetyl ) guani di ne;

N'- ({2-[4-(2-cyanoet hyl) ph nyc] 5- phenyl -

H-pyrrol 1-yl }acetyl) gyani

-[ (2-cycl ohexyl - 5- pheWﬁ?yrrol
-yI )acet yl ] guani di ne;
4-{1-[2- ({(1E) - am no[ ( 3- hydr oxypropyl ) am no] et hyl eneyp ¢

Ex. NgM no) - 2- oxoryghyl ] - 5-pri enyl ja Observed lon (min)
—=—TH pyfTor—2-yt F-N-ethyl benzam e

4-{1-[ 2- 3- hydr ;rola' thyl ene}
3am{nog_zfg§((@ﬁyﬂ no[ ( 3- hydr qstypropy! ) amspehigi 2.19

- 5- phenyl -

74 1H pyrrol "3yONPN- cycl opr opy2doeRhani de; 378 [M+H] 2.26
N- al lyl - ({(1E)-am no é hydr oxypr.o am no] ne
5¢ hyl ene} an’%#cg BQ oxoet hyl | - %L: Henyl 37§)¥M)’ 2.31

76 H-pyrrol - 25\ pgnzam de;  3.p.p 423 IM+H
4-{1-[2- ({(1E) - ami no[ (3- hydr oxypr opyl ) am no][ met hyl ene}

77 am no) - 2- ox6&-RiEl | - 5- phenyl3-Me-Ph 358 [M+H] 2.28
1H pyrr ol N- ( 2- hydr @d; benzam

8 4-{1-[ 2- ({%fé& bgm no[ ( 3- h?ﬁ‘g pyl )am Methl ene}2 37

79 am no) - 2- ox@-pY! | - 5- phenyls-Me-Ph 358 [M+H] 2.28
1H— pyrr ol IED-N-(Z- cyanoet hyl %benzam de;

04-{1-]2- ({%—é\} B no[ ( 3- hy#Me&Bhopy ) anBhbIMithy| ene}2.2

am no) - 2-o ¥l 1-5-pheny
"in pyrr ol é@ﬁf? N- pr opy! be%?gr% ¥y 436 [M+H] 2.47

82 4-{1- [2 ({3-O8)-Pam no[ ( 3- hy4+BooyPli opyl ) anub@]wekhyl ene.47

am no) - 2- o | ]-5-phenyl -

83 1H pyrr oI %%T\f FXN- ( 2- met t%fx?é?f}@ﬁ‘benzanﬁa% [M+H] 2.39

84 4-{1-[2- ({§-BRN-paN nO[(3 hyzimngmraylopyl ) anzgolyEihy| enep 3g
am no) - 2- oxoet hyl ] -5-p

85 1H pyrr ol -3ON-PhN- ( sec kﬁjlt/lwn)abbhhz%mh de; 408 [M+H] 2.48
N-al lyl-4-{1-[2-({(1E)-am no[43- hydr oxypr, [.),am noj

86 t hyl ene} am{4no 2- oxoet hyl ] - 5[qu 388¥M+ﬂ "2.26

87 phenyl - 1H pyF4pal - 2-y1 } - N- neg-gyphenzani de3gg [M-Hj 2.33
4-{1-[2- ({(1E) - am no[ (3- hydrox&)rop yl ) am noimet hyl ene}

88 ani no) - 2- ooyl | - 5- phenyl3'C& pyrrol 2309 IMid]( 2, 2, 3238
| 3, 3- pent afy! opr opyl) ben

89 N-{(1E) - am n%ﬁ‘s cyanopr opy am no] met hyl ?eGn[el\f'-é] [ 2- phe

90 nyi - 5- (t r adsF4Ph 3-Me-Ph 349 [M-H] 2.35
91 4-F-Ph 2,5-di-Cl-Ph 404 [M-H] 2.44
92 4-F-Ph 4-Me-Ph 349 [M-H] 2.35
93 4-F-Ph 4-MeO-Ph 365 [M-H] 2.27
94 4-F-Ph 4-PhO-Ph 427 [M-H] 2,53
95 4-F-Ph 4-BnO-Ph 443[M+H] 2.58
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propyl cycl ohexyl)-1 Hpyrrol-1 -yl]acetam de;
N-{ (1E) - am no[ ( 3- cyanopr opyl ) am no] net hyl ene} - 2- ( 2- cyc
WO olvengd7ib- phenyl - 1H pyrrol - 1- yl)acet am de; oPCT/082006/004471
tautoners thereof, theTABEEdbiconbkrs thereof or the
pharmaceutically acceptable salts thereof. Conpounds
of the invention may be prepared enpl oyi ng
conventional methods that utillfe readily avail able
reagents and starting nateri al The reagents used in
the preparation of the conmpolndsnwf this invention can
be either commercially obtaiRed or can be prepared by
standard procedures descrilfedd n the literature.
Representative conpourngs ofy the present invention can

be prepared using the fW 2synt heti ¢ schemes. The
skilled practitioner wll ow how to nake use of

vari ants of these reaction sequences, which in HPLC

Ex. Né.hensel ves are wel | known ingge art. '%sé%mr? (min)
conpounds—of fornuta 1 Ty be prepare
azole of f Il wth - br onop t
6 of g @-Atc.-%%h %gi@ﬁ] 2.45

derivative of forrmula V to give e azol er of
97 fornul a || [4-B4fth reacti ng saNdpiithyinul a | | Bsepner] with 1,99
an am noquanidjne of forymula IV to give the desired
98 conpound o?"gf%rhrml al . %@‘@Ba@fg'ﬂn i s SHOWM-HIn f1 ow2.54
o9 di agram | 4.m&bMY D AGRAM | £ p)pg d (D Coggg)gwqq] of 232
formula | wherein Ris H( I1) my also be prepared by
100r eacti ng 4rMe@dltyl aci d of f®ERBha VI wi t BBRM+H] 2.36

am noquani,di,ne Qf formula 1V,ipg the pres f. a

101 coupl i ng é‘g\é%@ such as 1, 1'3:'§5PBonyl dii mﬁgfg@/gﬂ?g (CDl) 239

102 The react uame®Prshown in flzaviegihagr am | | 363 VAl AGRAM? 33
[ (vi) (1v) éD Conpounds of formula VI wherein Rl and

103 R2 are ealte@ddpendent | y2@dirshPh z i s (€HMrHland n 242
1041s 0 (Viay \iBy.ge Prepar ed4we_rpcaacti ng a éisig\ﬂ@ne of 33
t%e resence 012‘

fornula VIl wth 1-am noacetic acid in
105an acid cate@gth such as pt-MelodRimesul f onBTo el 2.18

(ptsa). T C ound of fornula Via may then be
106 convert ed 5@96{% corresponﬁ%@ajc’brrpounds‘l‘b? M8l a 1 852
107 as shown hawepipapove in fawpficagham | . I8eigact i ons o gq
are illustrated in flow diagramlll. FLQNDEA MIITI

108 (1 a) Al t er AddeQ-Ehy, conpourfd¥agifthlor nul a 320 dnH]be 2.44

100 R “bu PGP onmace At ol Gu " he €5 Mtfonai ng2

110 2- phenyl azplglPiest er of  2-Cl-thien-5-yl 373 [M+H] 2.15
111 4-CF3-Ph Ph 387 [M+H] 2.39
112 4-CF3-Ph 2-Cl-Ph 421 [M+H] 2.45
113 4-CF3-Ph 3-Cl-Ph 421 [M+H] 2.49
114 4-CF3-Ph 3-Br-Ph 465 [M+H] 2.51
115 4-CF3-Ph 3-Me-Ph 401 [M+H] 2.47
116 4-CF3-Ph 2,5-di-Cl-Ph 456 [M+H] 2.54
117 4-CF3-Ph 4-Me-Ph 401 [M+H] 247
118 4-CF3-Ph 4-MeO-Ph 417 [M+H] 2.4
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formula 1 X; bromnating the fornula I X ester with a

brom nati ng agent such as Nbronobsucci ni m de (NBS) to;
w@Rwe/08471@¢1 5- br onpazol e derivative of fornmul a XPCEHOS2006/004471

coupling the fornul a XTABhBdimdnid.t h a boronic acid or

ester of formula XI to give the internedi ate conpound

of formula Ilia. Said fornmula Ilia internedi ate may be

converted to the desired conp ds of fornmula la as

descri bed hereinabove in flow diagraml. The reactions

are illustrated in flow di aghaniyg wherein

Rlrepresents H or al kyl. FL DIAGRAM IV (VITT) (1X)

(X) Conpounds of fornula | {whétein Z is CO (1b) nmay be

prepared by reacting a,subgfituted azol e conpound of

fornula XI1 with a pyriW ot hi oate of formula

X'l to give the azol e of mula XIV; the formula XV

azole may be alkylated with a t-butyl 1-bronmpacetate ypLc

Ex. Ngerivative oRiformula V and tdgen converggshl8q fissi r ed min
. \ v ( )

formila Tb product as sho 0
199di agram | .4, AEggnatively, ki a¢ mul a Xl nd na

be reduced %’:thhg reduci ngalgg]g}?ﬁsuch asXKggﬂaqfo gi v)élz'62
120t he conpouh@FafPHf or nul a XV4-@m®-Blai d f or mad& [NidH] 2.62

compound al kyl ated with t formulLa V
121blr onpacet gz?élzg%@ t hen con‘b’gﬁ@‘(p'% t he céﬁ‘b%’h’a] of 2.22
122formul a | mbegeinn Z is CHL (hgpthyiThe reaghy peqpr e 25
shown in flow di agram V. FLONEDI A%SRAM V Advant ag]gousl Y, °
123t he conmpoun@E3dh t he i neMeiraphtarzylusef uksT Pi+ithe 2.63
t r eat ment vention or Laration of I sease or
24 4i sor der %:'r?glrr:ag)éltggri zed byaﬁéggf b- anyf"z? @/H posi t s 233
1250r b-any2,biditMeeBhs in a patipgnt, incl udgr@im+H) 2.95
Al zhei ner' s di sease, Downs Syndrone, Hereditary

126 Cer ebr al 2-PEirblehBRe wit h AR/PbPROosi s of theMihlch typ&.36
1270r otherp BeplfRéLgENer ati ve p ggnenti a- i '

di sorders. Accor dﬁngl Y, theaoglr g@ent [ nveﬂf#mﬂg’r ovi des?'35
128 a net ho®,bai-MeePhr eat ment ,3-Br-Blnent i on o#5&[ketHor at i oR.38

of a di sease, or. di sorder characterized by el evat ed
129, anyi m%gﬁél}{%g'[gé or b- arrg%?'ﬁ"l evel s i_%g%[“ﬂ)ﬂ'ﬂ]i ent 234
130 Whi ch conpui-sR®-PK OVi di ng Rkt i ent V\Meh[mclﬂ : 2.44
o]

therapeutically effective anmount of a conpoun
131t or nul a 3.546Mg&sRh i bed her ivMedPbve. The 3emipbrHid may 2.35
be proviged. by oxal or pargpteral adm ni Ian or |
132 any com%ﬁgh@rér?e‘?ﬁknom tofwgggﬁh ef fecti 2\%J ﬁmrﬂ 2.29

133 admi ni st2,54di-MeCaPh a t her apephocPragent t o4z patHent i n2 53
need thereof. The term "providi ng" as used herein with

134 r espect 4o dpMsPdiing a corpBOREor subst 48cBdibr aced3.08

135 by the izwanife@py desi gnaigs spid Ber di regld Yy 2.44
adm ni stering such a conpound or
136 2,5-di-MeO-Ph 2-Naphthyl 429 [M+H] 2.44
137 2,5-di-MeO-Ph 6-Me-naphth-2-yl 443 [M+H] 2.54
138 1-Naphthyl Ph 369 [M+H] 2.44
139 1-Naphthyl 2-Cl-Ph 403 [M+H] 2.52
140 1-Naphthyl 3-Cl-Ph 403[M+H] 2.36
141 1-Naphthy! 3-Br-Ph 448 [M+H] 2.58

32



substance, or adm nistering a prodrug, derivative or
anal og which forns an equival ent anount of the

W@ vpo88Td1 or substance within the body. As desPCT/D8I06/004471
herein, a therapeuti calABLEfll,monpdy| actically usefu
anmount of a conpound of the invention is that anount
of a conpound which alleviates the synptons of the
di sease, e.g., AD, or which pr'gwents the onset of
synptons, or the onset of norel severe synptons. The
useful anpunts of a conpoundNfaynmary dependi ng upon
the formul ation and route ofidelivery. For exanple,
hi gher anpunts may be deliYer&d orally than when the
conpound is fornul atedk,for Nnjection or inhalation, in
order to deliver a biolgbgijy+§bequivalent anmount of
the drug. Suitably, an ind¥ dual dose (i.e., per
unit) of a conpound of the invention is in the range

LC
Ex. N6rom about 1gg/ kg to about 1/ kg. Deshpsdi¥di1ddnese :
anounts are prOVIdeﬁibﬁ“H*UHTTY‘bHSTS.*?DWEVETT_The"—QDHQ_*

142dosage toqk Pﬁﬁgq in the treatmpnt or pr Len of a
specific cggaltive deficitzﬁggot er cond?%?@%'ﬂay be 2.29
143subj ect i vatNamhdtiyer m ned by, 5-tieCleRit endi ng4p&jig+id) an. 2.6

The vari ahl.es i,nyol ved include the specifjc cognitive
144 gefi ci t aﬁd$¥W§W i ze, age éﬁ@efgbponse patt B bf t he 2-38

145patient. KoNagwapl e, baseglpgenppt he act byg pyy of i | e 5 44
and potency of the conpounds of this invention, a

146st arti ng dd¥aphéyl about 3732-Nepiby ng per 4t&xfMiik h 2.58
gradual iR in the dajl e to ab 0 ny

147per day ngﬁ&%fﬁg@de t he d:%ﬁ%%gﬁaosage Ig%%ﬂ*ﬁ% the 22

148human. | n2aedphédyl pract i ceg,5-4heFgerpoundssos (Mg 2.54

i nvention are ﬁrovided by adm ni stering the conpound
149qr a pPebetdiepNemawkof in a&2-66Phd or | i qf®PHMUHIm 2.49

1501 t her gpgal; ieghérﬂ%;gpnbi nat o, phth one ofodima, 2.52
conventional pharnmaceutical carriers or excrpients.

151 Accor dBegtathioplhen-iyesent | rd*BnrPhon pr ovi 486 [\wH] 2.56
phar mageutical, co sition i ch conprises a

152 jhar rra%@ﬁ%‘?t%'8prl"§f"gg‘gept abl é)’\ﬂ@%_%lhi er and & Bftdctive 25

153amount pehzdniegRaeYA of formdoaph as desgad ) 242
her ei nabove. Solid carriers suitable for use in the

154 conpos Benegihigpharn@yl nvent i 4B8nDOrth ude oned®t [Mrdile 2.66
subst a ' al so,, act | avori ts,

155Iubric§%$%¥m§®%€'$§Yzerst%ﬁ§%@%BEng ageﬂ%@ﬁﬂﬁﬂllers,zﬁz

156 gl i danBspzatGiopiedsSiypn ai desNagithgders, 425 [M+H] 2.59

tabl et-disintegrating agents or encapsul atin
157 rat er i BPRZothiophissnérdl s, t Bed-BiapF3-BR may b2l b['\?*r"ﬁel y 248
di vi ded,_splkd i=ch 1s in adpixture with hnely
158 i Vi et %@ﬁéﬁgﬁ% S © o 2RO A oi® mAg 2.41
159 f or nul &-Ph-toxpmakdeyl may HReBrihNttAoPh h a c522 [MesH]havi ng 1.94
t he necessary conpression properties in suitable
proportions and conpacted in the shape and size
desired. Said powders and tablets may contain up to
99% by wei ght of the fornmula | conpound. Solid
carriers suitable for use in the conmposition of the
i nvention include cal ci um phosphat e, nmagnesi um
stearate, talc, sugars, l|lactose, dextrin, starch
gel atin, cellulose,
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nmet hyl cel |l ul ose, sodi um carboxynet hyl cell ul ose,

pol yvi nyl pyrrolidine, low nelting waxes and i on
wes@aassgel r esi ns. Any pharnmaceutical 'y accept abCBUS2006/004471

l'iquid carrier suitabl eEXAMPRLEEtSIr i ng sol utions,

benM Mbmzafm)dg_hl a l rray be di ssol ved or sﬁspended
in a pharnaceutically accept able liquid carrjer such
as wate an organi cpsolvent, or a phayrmacedtical ly
Phafbeptabl iI o1f——1‘—-atp, or’a tur e—therleof. d ot
G qui d conposition may“conta Y%er suitable
phar maceuti cal additives such a® solubilizers, 0

buf f ers, prese vatives, sweeteners,
ts, _S'USpe drmgyagent s, thickening

emul sifiers,

agents, col _
stabilizers, osnoregul ators, or phe | i ke. ExaWipl es of
liquid carriers suitable for oral and parem

adm nj st ratl on i ncl ude vva%ecszt papticularly c i ni ng

O
1%bs &s above, @ o der i vatf qes,| -
@ 8@di UM ca yjet byl cel | ul ose ot "
cohol's (including nonohydric al cohols and poly ydrlc

alcohols e.g., glycols) or their derivatives, or oils

g., fracti onated coconut oil and arachis oil ). For
ﬁémm@(%rpxadflﬂmhe's)ﬂﬂmtywh hemzoiwenaid ethylegtesl so be an

QL 443/0)%33 gﬁeﬁw Bt ﬁ) Bablc £ cﬁé%fl Rler iSHBHARY From

t1ons of t nvention which ar
bromoaﬁe&nhle@ownﬁ ¢tbvigt-agetdbepeanie andfallewingudine armcgdur@nn Example 11,
Step 11 Ntranuscul ar, intraperitoneal or subcutaneous
I nj ection. Sterile sol utions may al so be admi ni stered

iSter vt @xop-phemdrhutyryl) emgeisi adidns sui tabl e for
Qf(ﬂlo@mpﬂéﬁ}lfbﬁWéF%m%ld apﬁ'ets{?e‘% 53 bb gw gla %mél?is'o‘?sgolved in

np03|t|on ternative susta

THF (1gemby apg ap@grees sayliopef 84 Métﬂ ‘Mo iy @rmb}IStadd%ﬂ;on@e reaction is
stirred Eﬁlﬁhé‘&&?&fﬂ 9 18 n t@%r@ﬁfgnWLé Qnélﬁéfsem%gie%gﬁ% gﬂ?ﬁﬂa%h &f a single

basi s. Sustalne el rvery def 1 ne
produca@m%@/%@nﬁﬁ of the| dilpienep f Thaegetionve nelgeatieed witl aquepus HCI and the

THF reﬁﬁv@@#ﬂﬂéc% trhe rés'ﬂ:%ﬁ@tsbﬁmrs le%Blvled #f E@Ao@rﬁﬂﬁ%%an‘ dbifase dried

enV|ronnent f ol a sust ai ned rel ease
(NazSQa? ﬂitﬁr@da?@é r?pn%nt@tqdatp@ffom 2@3 gth%%/e ) offthe fesived; garhgyglic acid (Rr =

0.90). QCMSkdb‘P:WrnSéH ﬂw@%&xt@ﬁéﬂtﬁé Pt%@u&?'ES‘@E%ac@ R4S 52, do amRl: 9@3 48).
sui t abl e sust ai rned Ivery devices Include, e.g.

This prﬁ%%t Sgised withewt fughey PU”US?“Patent Nos. 5, 266, 325;

5 - , h
b e 0B ana.

g omwrw,eggju?@rof IVE‘? 28 (26 BpkaNabdp &HZCMBO 81L) isasisied oxalyl chloride
(1.84 rﬁLmqn%h%u@weath@Q &3 %’t@?{ﬁ: ARbEtRDMF CLURILISS Upon the

eneret hacryl at e et at'e
addltlor( g\}{\y oxglylghdasideptipirea |@n @ﬁ@mgygm@g@wqoygeT e repction is covered and

stirred ét%@ﬁn'ié%ﬁ%ﬁjr? Pﬂ?t@r? h Pé’rpél Bt 4Smn tﬂ@rea}éﬁa_}‘@g/ ?@%@ﬁﬁ?d and treated

Bi oxi d tent
with pipgriding B8 8)single Rerdup \@ys @Q@@rmgcbur@jlcpewpg étmt the acid had been completely

activated to the acid chioride. The reaction is concentrated to dryness to afford a yellow solid.

The solid is dissolved in CHCI; and concentrated to dryness and used without further
purification.
Step 4: N-Benzyl-N-methyl-4-(4-ox0-4-phenyl-butyryl)-benzamide
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devi ces have been described as bei ng conposed of, for
exanpl e, polyesters, polyanhydrides, or lactic

wa@edodpgg7yrol i ¢ acid copol yners (see, e.g., US PFI/881006/004471
Renz@mdhyladdlde (280kenateis added Jo)a 2/deam viseanddissisiVed in CH,Cl, (2 mL)

st ai ned_del.iyery deyices, . conmpounds of the, )
folowep 0k FOIGHE e Por e LB BT EAPOnGRel 1 Cigsaived i
CH ClLaneilhend @fepﬁﬂlﬁtion_tib addistvienhe Qmid@ép?‘hg fSaclions sit at room temperature
maceut | 0

. phar c k for deliver a product. ]
withougglat). QYeVPW@k-kY‘/@g%m%qqqsaneae ¥ty ot Mk) @ Lapte final water
wash thd érigatib@hesesarsnerefred taih alegf viaPhnd behcdasateed del ivery

rout e. xample, if the kit |s i gned for . )
SOH B TR ETYByathvlaatarony-phomdl SuBiaal pyraont-y1-acetic acid
Jus pendingesiond Bidisaled i gapiaLtObeitl e niLvRAYlyeRe (30 mg, 400
,forqr[flélt_at ed for aerosogl or spray deli ver)k/l)_ of a

umol) is, PARE 1B ORF REEICAGS @ 1R Ui IR T8 Aispeiisaraibhg vial iscarped and heated

(105 — ¢ROPCRTRS H. NSEMEGnb9BS iilcAOShBONARYraR fbiRARRIh is complete. The
the active a the kit
|

. regardin ent . tionally, ma
eactoh BOhS b e S aBem e L i e oo s s
in EtOAY (W emidi B hb@ Weth H,0f (3¢ PRWE t TiN6kg BBk §hb&e & tfaPferred to a clean
il erfortmtn% such assays including, e.g., reagents, well
Vial anGyFdiceS @ 8Gnt ai ners, markers or label's, and the like.

Ste6:K (2-p-Behzy Pt Y-cRASdASA phénya]- SR RYI-SHY S IRy B-acetic acid

thvl for treatment of a desired indication. For exanple,
ethyle$feE kit rmy al so contain instructions for use of the

Fpe %Suﬂintg‘@e?dué)its mwslc()pit@b hW@FfngkevﬁQ%gqg M8thafdlict I?@l'ts%lution

C ne its will readily apparent to
rmsc i ARaraced 4 PieRv B sttt sticingg (] lblseeRahg ibicanped and
heated (@5510) é6 1616li CQlMBaMmagRR ihdieateetnay Be)estd i Be pfEtriiRSE product.
The re nﬁéabe rﬁé)"ﬁ%gqu' dai Ia/, weekly, or nmonthly, for a

BHYUBCEPHTHEP] BGE#Cof time or as prescribed. For a

Sty .C 440 2-{adtn 6(imiib) M@ thyilachih 6} -2ost6&thiyl) -5-p hefI M- Syrrol-2-yl1]-
N-benzt P&I r%epjtl on n(ge:e_ clearly, specific exanples thereof

4r 8 REVYRGNEA™EE ei nbel ow. The fol | owi ng exanpl es are

metie gstéd fHans bleptd (260 aRI)as Bis8I0éd InDIMSOUA GelNHnaefsdRion of

gpe and. unde inciples o

limting the scop derl yi ng pr f the
neutralipse@ATRe PURG hagoed (Raat, 2 MLPIBSONBe phoad tesd abfoom
temperdth® fonvent The reédﬂo@!isdc?llein@lﬁbd 15y thB @a8itish eryladBACcOH (100 uL) and
d herein, wll becone apparent to those

disﬁ"edgvv%sf?ﬁr@@gg #h) FMHecoqcEN 3B V?@U@xwéigqui%%oéwd in a mixture of
DMSO, hgH Bhehaverang b estdipaeosiriigd @9$§|§brpf3tébafati$§ SPLC system.

nodi fications are also intended to fall within the

scope of the appended cl ains. Unl ess ot herw se noted,

all parts are parts IlpxAmpIghs 167h85t erns HNVR and HPLC
desi gng e profon nu | ear agnet I ¢ Eeson_nc a‘Q/dti\t/]i gh

gidobhenvbipyrrale Acylguanid privatives, o

-
Cl

terns O and DVF desi gnat e di net hyl sul f @i de and
phljﬁl\lgj [r%:(r mani_gén ively. N ' tes mass

ectros o th (+p ref (Dgett 0 t e pos Hnode
whi ch generably gives a M1 (o5 M+rH) absorptio

wher ei n represents tlge nmol ecub ar mass. At the
Al compou degr @ by HPLC,_MS and/ or
HNMVR. © ol o NR;2R 15

(0] o) J’\ﬁ"Z

HoNTSN
CO.Et O

c o P
NR12R1_3_’ NR12R13'——-> NR12R13
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Commercially avail abl e reagents and sol vents were used
directly as received except for N bronpbsuccininm de
wokioclssias recrystallized fromwater. Al prockdUSR06/004471
dlgpigosasagtialy the savdé procatirss dessribed 81 Exaneple 6@ and smpiying the
r | ner nosphere in flane-dried . ..
anpronf A hE D SRS 7 e S BBl L R AR 85 Lh et epareoana identiiod by
HPLC arstmpskeshdctrabivBises. il G Cdaditiams: Zlv @V sipes) br Bratfoen (Micromass) or

Loz (VBAGEE AR Sitort! A SE APl DA Stivent i g.1% TFA I

water; Bplpgntibd.4 7l TEAoeh@N GediddD TiSe @p 15%/A; 206 i 860 &; Detection: ELSD

. i -1 dadi 1 eq), glycine (3

detec“%“q@éba%gg@}{w&aﬁeé@%?%'@?ﬁ%&ol is refluxed for 3
days. The m xture is cooled and the Et OH evaporated in
vacuo. The residue is dil Ut'?RBWEW DCM and washed with
NaOH ( 1 N). The aqueous phase rs-acidified with cone.
HCl and extracted wth Et QAcldried over MgSO4 and
concentrated. Step 2 N3 a sol ution of
(2, 5-di phenyl - pyrrol 7Q-yl )-acetic acid ( 1 eq.) in DW
i s added CDI (1.2"%?8.)Nand the m xture stirred at RT
for 1 hour. Then aa?tsg ution ¢f guanidine HC (3
eq.) and triethyl i e @ EI\/E i s added. The
reaction is stirredfor| g . PR2R*water is added
and the m xture extracted with Et OAc, dried over MgSO4
and concentrated. The residue is dDbseirvedd i n HPLC

Ex. Noyi xt ure of DVIRRIZBRCGH and water (1.5l total jmaud

purified by Glson preparative HPLC system See G son
160 Pr epar at i veberPYi@ietiofathiingé ons: G | son4Bgeparati ve ¢PLC
161system YMC Pro C18, 20 mmx 50 nmID, 5//M colum; 2
mL i nj ecti on: ISHYEIE A 0. 029% TFA #&84E; Sol véi2
162 B: 0. 02% ThHAL. iHbhih8e G adient: h 0: 95% A 2
i n: 95%%;’% VAL %&gi e R Ol nt® gay
163 A Fl ow rate 2dp&iditg mi n; Det ecti on43@2%8 nm DAD.74
EXAMPLES 2-7 Preparation of Derivati of
164 (N-(di am nonepwg%%gf- 2, 4- di phenyl - ﬁ?a?r rol e- P82
165 acet am de CDhorklspipgtidasesential |y thesgape procegurse
described in Exanple 1 and enpl oyi ng the appropriate
6amino acid, tHyrme unds shown in F&®Me | wer 8.67

167 Prepared andg} +fied by HPLCand spectr al

anal yses. HPW@%hhﬂnlgons: HP 1100 % 1systern%]\}\élters

168 Xterra M5 Cl8imeZhylamie. d.) x 50 mm gd@ngth), 30%3m

col um, set a,? ,SO?,C; Flow rate 1.0 nL/m n; Sol vent
hiazolidine 434.09 0.71

169

170 4-methylpiperidine 44419 0.8
171 cis-2,6-dimethyl-piperidine 458.19 0.82
172 Cyclopropylmethyl-propyl-amine 458.19 0.83
173 4-benzylpiperidine 520.14 0.92
174 3,5-dimethyl-piperidine 458.18 0.85
175 3-hydroxy-pyrrolidine 432.13 0.57
176 2,5-dihydro-2,5-dimethyl-1H-pyrrole 442.2 0.76
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A 0.02%formc acid in water; Solvent B 0.02% formc
acid in ACN, Gradient: Tine O 10%B; 2.5 mn 90%B; 3
woRweP8B; Sanpl e concentration: ~2.0nmM | nj eRCT/O82006/004471
volune: 5 L; Detection: JABLMRIV26d4mich DAD. TABLE | HPLC

Ex. No. R Observed lon (mn) 2 n-Pr 361 [ MtH 2.21 3
i-Bu 375 [M+H 2.36 4 CHZCOZH 377 [M+H 1.80 5 (CH
2)2SCH 3 393 [MrH 2.M% 6 1-napht hyl - net hyl 459 [ M+H]|
2.45 7 CH2CO2-t - BuH24ld N MHH] 2. 29 EXAMPLES 8- 10
Preparation of 2, 5- gnvl Pvrrol & Acvl quani di ne
Derivatives CDI Us s, es ent |y the sane procedures
descri bed i n Exanp |_al¥
substituted guanidine i 2, the conpounds shown
in Table Il were prepared and identified by HPLC and
mass spectral anal yses. HPLC Conditions: HP 1100 HPLC
system Waters Xterra M5 C18, 2 nmQlsedved X S50HPIC
Ex.N¢| ength), 3.5 NRI2RUIM, set at 500C, Ihow r at e (rhir)

mL/nin; Solvent A: 0.02%formc acid in water; Solvent

177B 0. 02%for gihgl-methlanineACN;, G adi enuoditee O 1QPa4p;
2.5 mn 90%B; 3 mn 90% B; Sanple concentration:

178 5 arM | nj SEsCaniige: 5mi: Det ed?f8R: 220nm9-9254nm

179 DAD. TABLEdhCerf gindo. R3 R4 b d lon (ghn) 8
OOCH 3 H 361 ) AdnbS bcrpoorB et 53ao [M+Qi6

18010 4- CH SO%HMWIWZ@IK@:MI—H 2. 21 EXAMBLES 11 - 158
Prepar ah;gyl Qfmgthgxy%'th%/ me%r role AC%'Bqum dine 0.65

Der I vat
182 iso-propyl-2-methoxyethyl-amine 462.2 0.74
183 iso-butyl-methylamine 432.2 0.76
184 (8)-3-hydroxy-pyrrolidine 432.13 0.56
185 4-n-propyl-piperidine 473.13 0.92

EXAMPLE 186
Preparation of (N-[amino(imino)methyl]-2-[2-phenyl-5-(4-piperidin-1-yiphenyl)-1H-pyrrol-

1-yllacetamide)

o) 0O O
Ph Ph Ph
ISR sHES as sUE S o ST

NH,

COgH COzMe HoN j\
‘\Q/t .\Q/t 0
W W, NQ

Step 1: 1-(4-Fluoro-phenyl)-4-phenyl-butane-1,4-dione

Diethylamine (55 mmol, 5.69 mL) and t-Butanol (55 mmol, 5.26 mL) are added to a
stirred solution of Zinc Chioride (74 mmol, 10g) in anhydrous toluene (100mL). After two hours
of stirring at room temperature, Zinc Chioride is completely dissolved. 1-(4-Fluorophenyl)-
ethanone (40 mmol, 4.90 mL) is added, followed by the addition of bromoacetophenone (37
mmol, 7.4 g). The reaction is allowed to stir at room temperature for 3 days. A 5% aqueous
solution of sulfuric acid (75 mL) is added and the organic phase is separated from the agueous
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CDI Step i To a solution of diethylamne (1.5 eq) and
t-BuCH (1.5 eq) in toluene is added ZnCl 2 (Al drich,
waprivgdssyus powder or beads). The mixture is stPCT/E82086/004471
phase. Rihe aguepus pbasse iaekirbcted WItls Etys Atstaii (58 olly edd thighievo organic phases

are cor@&iﬁé@ p?ﬁ{&’@%m(:éohgs% %)dne t?\véeoqj d?%( Sgﬁaetq.hféteﬁc&?qﬂ c‘éorﬁcgntrated to

ronpace are adde
give 1- @tfiuqr@émrm* )-Bphertyl- umysse 1'|Zh@mné3% %gjweoiumesﬂhyfmwls a4 dhite solid.

e 20 AbneHiRaRnaRIG R IIEAL DU RAG ABR || 1 or o

rwi se t and th gani c
\ﬂ/a(éffé@rwphhmdhér@basyl@utanam lthlooe (386, urdoli $@D mgPandvbip&riine (3.9

o, 8 BT MBI S ORI Dot

heat/shake atii H}°)ﬂvet§lgfﬁnéftir wrzicmnmaeth(a rdactiq) js diegkéciey HBLBq After the
reactloﬁegolgc-ir %0691 tgg’\pg@[ rle n5®t g_ Watés &gﬁgéd)xﬁge %rgaugi r?geaé(plfates and is

m xture perecol evapor a
f"teredvéﬂzmlsml@@ @Ilﬂecqr‘élrrd&zdbub@M&th DuM and wasnea W th

S b AU AL £
6§ﬁ’f¢c‘e‘?ﬁl<ﬁ LMl Epng) Fardded ¢ iphemyl-gf(4-piperidin-1-yl-phenyl)-butane-
1,4- dlor€e2(2@8q}rrﬁfl W4' rﬂiw &R dlés%)(\}e)d |ﬁ‘QS¢)1bE o?ﬁ!\/%de Ly h%C}egctfgﬂ %ped and

stirre
allowedltOW@avshakﬁ@M & fa/esraigfutt Tmreattiquiamiitacied nth Bty Agetpte (2 x 2

mL), drdBSvifhrd iy 'sﬁﬁé@%%%&% c n%e%ec%ﬁ a@@uct @‘&mﬁrme% by LCMS.

reaction Is stirre ours ter 1

gHP 4:hE-Rheaviibe( WPﬁadmehywmenyﬁtmcol-ﬁvﬂ@dem acidvpEDyl ester
%ﬂg{ﬁﬁ?@e@?kn%e‘ﬁd‘%s E@‘gl §JL\‘?\B lréeaedrd%g%‘{é@ﬂ%]{%da {:&f «?d (0°C) solution of
[2-phenyias4-piparidiy- 1@'1@@%&/'}3%@1@# rageti¢eic (238straat) inSpethandlgamhydrous,
150 uL Prﬁ@&éﬁétioﬁ@s Efdp@d%‘ﬁeddll&}véﬁ‘% he@é{%ﬁ% cg‘éﬁ‘g%%g g?f‘% I1|'ﬁgg;eactlon is

S stem
Concen?ﬁ?feii ﬁ}iﬁf&q @hﬂaSQcﬂhtﬁémtogmpw omysitiragaHBarmettanaiemethylene

y i i Time 0: 95% A, 2
chloridel: @4@?95&%@9%&}&&1’5 cbﬁﬁm@ﬂ%?rn@y 10% A, 16 m% 95%

ﬁfepﬁ ow{?a{?é’@zy55ﬂpm%mlrbétyé@hpeyn -pyEel-hrilERmtyHBuanidine
Goadlbihk ¢S 7(W’ur§|13l0@6 bl%}@uéé&ved W\trﬁ[%fP( MNQ@M@/&ﬁanoa

(l'ength), 3.5 urn

SO'Ut'O”m@taﬁdot\%)q"meés 1The iesidke i SUQQPW\EW pissolverdin, 406ruki &ry DMSO. A
white NQGI &edzuﬂﬂe\&@?&ﬁam&@b?{&ﬂk s@pgrng%r/ﬁ f%e@)t%n%éjoés% @%\fu%on) is added

Lent: Tinme

toa V'a'ﬁﬁﬁ'%”%@rﬂf@w#’%ﬁ B'ﬁe”dJQ'WﬂWeWﬁ -Edl-dryvasetieracid mathy! ester
(170 un@teﬂ%%)o The 2810116R is 2oty AP shdi %grdoh?teﬁ{p%%gr‘ér gfhe reaction is

her ei nabove in steps -9, he conpo

que“Ch%‘ﬁW\m QW?S?%‘P@* G7|5|uL\)»e90@C%BEaéﬁdd@d/aam Thééﬂ%'dlﬂe? @dilswlved ina
mixture BPDAS OV ahNYVR 2818k B3RS totdl NankBilrBich by GilkBe pkdaMtive HPLC

system.
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Ph desi gnates phenyl, the term AC desi gnates acetyl
and the term Me designates nethyl. TABLE |11 HPLC Ex.
wWOR006/RI87R2 Cbserved lon (mn) 11 Ph 2-Cl - Ph 358CT/WB14p6/004471

2.31 12 Ph 3 Cl - Ph KAME@1@§BD1138Ph 3-F-Ph 335

Prepariatit of 5: Honyi: -H-a ---1; u- rrolg A -;-_j[.-l;'-...',a

v-- 7 =
2.43 17 Ph 4- Me- h 333 [M+H] 2 24 'l' Ph 4- MeO Ph 349

[ MtH] ﬁk\%p RRO- Ph_ 409~ ARH 283 20iNRRR1s

4- BnO- Ph [I\/H—I] F321Pho4" ACPh—4'5'f|.[I\/I-H]

2.44 22 Ph 2- Napht hyl 367 [MH 2.44 23 Ph

6- Me- napht h-2-yl 383 [ MtH] 2.56 24 2-Cl-Ph 2-Cl-Ph 388
[MtH] 2. 37 2502-Cl-Ph 3-Cl-Ph 388 [dH] 2.42 26

2- Cl - Pwh3-Br - 33[MH—I] 2743 TAB

Ex. No. R2 rved Ton X

367 [M+H™ 2. 39 RgrisPh 2, 5-di -Ph 422 [I\/H—I] 2.48
29 2-Cl-Ph 4-Me-Ph 367 [MtH] 2.4 30 2-Cl-Ph 4-PhO Ph

445 [MtH] 2.57 3 1 2-Cl-Ph 4-BnO- Ph 459 [ M+tH 2.57 32
2-Cl-Ph 4'-Ac-PhO Ph 487 [ MtH 2. 48H33 2-Cl - Ph

2- Naphth I 40 CcpzMHrl—ﬂ 2.49 34 2-{ 6- Me- napht h- 2-yl
417 NR12R13 i OA\
NR12R13
N
O

Using essentially the same procedurse described in Example 186 and employing the

appropriate amine is step 2, the compounds shown in Table V were prepared and identified by
HPLC and mass spectral analyses. HPLC Conditions: HP 1100 HPLC system; Waters Xterra
MS C18, 2 mm (i.d.) x 50 mm (length), 3.5 um column, set at 50°C; Flow rate 1.0 mL/min;
Solvent A: 0.02% formic acid in water; Solvent B 0.02% formic acid in ACN; Gradient; Time O:
10% B; 2.5 min 90% B; 3 min 90% B; Sample concentration: ~2.0mM; Injection volume: 5uL;
Detection: 220nm, 254nm DAD.

JABLEV
NH,
HZN/KN
0
O N O NR12R13
Ex. HPLC Ret. Time
-No. NR12R13 Observed lon (min) -
187 4-benzylpiperidine 402 [+ mode] 2.44
188 morpholine 404 [M+H] 2.2
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35 3-Cl-Ph 4-PhO-Ph 445 [MtH 3.2 36 3-Cl-Ph
3-Br-4-NHAc-Ph 489 [M+H] 1.98 37 3-F-Ph 2-Cl-Ph 369
wQ dobfos2184 38 3-F-Ph 3-Cl-Ph 369 [MH] 2. 39 3BCBUR20061004471
3- Br-Ph 417 [M+H] 2.41 ax;AMPEEHms -Ph 349 [|\/+3|—|]F
- - P . 2 - F-

pl- pyIrrol-2-

lphenyl hghi om-wcamanﬂae[mm 2.54 45 3-F-Ph
4- BnO-Ph 441 [MH 2.54 46 3-F-Ph 4'-Ac-PhO Ph 469

3- F- Ph 2- Napht hgf® 385 [ M H] 2460}

h

6- M. Hapht h- 2. y| 99,{’%/9 2.55 49
8|\wﬂe~|] 7. 351280 Nlontd—_' K
Ob€erved 1on (mn) 508 I\/leORb} 3.0 - Ph 38 [I\/H—|]NH2

2.37 51 2-MeQ-Ph 3-Br-Ph 428 [ MtH] 2. 52 2-MeO Ph
3-Me- Ph 363 [MFH] 2.35 53 2- l\/bOPhZ d‘i“Q—CI Ph 418

[ M+H] S MO Ph 4- Me- Ph 63[ 2.36 55
2-VEO- @ @ [ MFE2. 28 156 Q) Py 4- PO Ph
441 [ MF R Ph 4" - A< PROJPh H 2.46

M
58 2-MeO Ph 2- Napht hyf 9[I\/H-H] 245592H )
6- Me- napht h-2-yl 413 [WH 2.55 60 3- MeO-Ph PR 349
[MiH 2.24 6 17 3-MeO-Ph 2-Cl-Ph 383 [M+H 2. 32

Step 1: [2-(3-Nitro-phenyl)-5-phenyl-pyrrol-1-yl]-acetic acid methyl ester

1-(3-Nitro-phenyl)-4-phenyl-butane-1,4-dione (2.58 g, 9.1 mmoles) is suspended in a
solution of glycine (1.37g, 18.2 mmoles) in 20 mi glacial acetic acid. The suspension is heated
to 120°C for 4.5 h. Subsequently the mixture is cooled to room temperature and the solvent is
evaporated under vaéuum. The crude product is dissolved in methylene chloride and the
solution is extracted twice with 5% sulfuric acid in water. The combined methylene chloride
extracts are dried over sodium suifate and evaporated under reduced pressure to afford the free
acid as a brown solid (purity > 90% , TLC). The residue is dissolved in a solution of 3 ml
trimethylsilyl chloride in 20 ml methanol and the brown solution is agitated for 2 h at 70°C.
Subsequently the solvent is removed under vacuum and the product is recrystallized from
ethylacetate/hexane. The mother liquor which contained more product is further purified by flash
chromatography on silica gel 60 using hexane in ethylacetate 5-»20% for elution. Product
containing fractions are combined, the solvent is evaporated under reduced pressure and the
product is recrystallized as described above. In total 1.8 g of product are obtained. TLC:
methylene chloride/methanol 9 : 1, R¢= 0.35; '"H-NMR (CDCl;, 300 MHz) 3.7 (s, 3H, CH3), 4.6
(s, 2H, CHy), 6.4 (d, 1H, CH), 6.5 (d, 1H, CH), 7.45 (m, 5H, CgHs), 7.6 — 8.3 (m, 4H, CeHNO,);
MS (ES+) 337 (M+1).

Step 2: [2-(3-Amino-phenyl)-5-phenyl-pyrrol-1-ylJ-acetic acid methyl ester

[2-(3-Nitro-phenyl)-5-phenyl-pyrrol-1-yl]-acetic acid methyl ester (2.74 g, 8.1 mmoles) is
dissolved in a 1:1 mixture of methanol and tetrahydrofuran (160 mL). Palladium on activated
charcoal (10%, 800 mg) is added to the solution under nitrogen. The reaction flask is
pressurized in a Parr-shaker with 1-2 bar hydrogen. After 1 h agitation at room temperature,
excess hydrogen is replaced with nitrogen and the palladium catalyst is filtered off. The solvent
is removed under reduced pressure and [2-(4-amino-phenyl)-5-phenyl-pyrrol-1-yl]-acetic acid
methyl ester (2.32 g, 7.6 mmoles) is isolated as a clear oil (94 % yield). TLC:

etylacetate/hexane 1 : 1, Ry= 0.67; MS: (ES+) 307 (M+1).
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62 3-MeO-Ph 3-CI-Ph 383 [MH] 2.36 63 3- MeO Ph 3- Me-Ph
363 [ MtH 2.33 64 3-MeO-Ph 3-MeO Ph 65 3- MeO Ph
WQ 26088701 - Ph 418 [ MrH] 2. 42 66 3- MeO- Ph 4- Me- ROT/BBB06/004471

[StenB: 22-33[(GMSthykiSoRhzale8arBon B r-amind]HihehyB55-pBenyl-pyrrol-1-

3 _PhO-Ph 441 [M+H 2.52 69 3- MeO Ph 4- BnO- Ph
v acei‘gg‘% "Asﬂ‘%%?o 3-MeO Ph 4' - Ac- PhO-Ph 483 [M+H 2. 44

7ol Slie0-PH- g%—amphtmhyl;’re&)hbwwrral #3/]-22ctR- AdOmBthyl ester (0.1
oo BRI Sy SR RIS, e ol S B
triethyldrvinrel(0.22 18mai  BhaddaPliora-a0k a&iltat&i’ 8t robtrHempeuré @ver night. The
solventqﬁ&%d%%e\?% @&f@“@%ﬁ,ﬁ%g&s %@@Cgl\glep ly?é’iélgc} &n Qerdhng?h vacuum
at 50°C3oCRPh 2,5-di-Cl-Ph 413 [ M+H] 2.37 79 3-CN- Ph 4- Me- Ph

3l b e By T SR Bl B b g ot bewn o
phenyl4B0pjiveHR-yH - M%r'&&-zﬂnm Ph 4'-Ac-PhO Ph 478 [ M+H 2. 39

Bl 0 SR b oS B8 Bl
hydroctorfe i8 Bodiuhr ibthdxide sBtided hiM.5IM)ZndFoBtdofiriftess. The oily
resnduesco%{amlng aw %ctL pre'gpltza’te (Bsodlum chloride) is further dried under high vacuum at
50°C for 2 h. The residue is subsequently dissolved in 300 ul dry dimethylsulfoxide. A white
sodium chloride precipitate remained and the supernatant (free guanidine base in solution) is
used for guanidinolysis.

The residue from step 3 is dissolved in 300 w guanidine in dimethylsulfoxide (500
pmoles) and agitated in a shaker at room temperature for 1 — 4 h. The reaction is quenched with
excess acetic acid (ca. 1 mmole), DMSO (200 uL) and water (100 uL), and concentrated in
vacuo. The residue is dissolved in a mixturé of DMSO, MeOH and water (1.5 mL total) and
purified by Gilson preparative HPLC system, Retention Time, 0.76 min., M+H 443,

EXAMPLES 190-211
Preparation of 5-Phenyl-2-(3-amidophenyl)pyrrole Acylguanidine Derivatives

OMe (Me
0
Dy — L L
O I NO; ' N o NH2
NH,
OMe N7 “NH,

CICORys

(e 0
u £ ” 'y

Using essentially the same procedure described in Example 189 and employing the
appropriate acid chloride in step 3, the compounds shown in Table VI, were prepared and
identified by HPLC and mass spectral analyses. HPLC Conditions: ZMD (Waters) or Platform
(Micromass) or LCZ (Micromass) HPLC system: Zorbax SB-C8; Flow rate 3.0 mL/min; Solvent
A: 0.1% TFA in water; Solvent B 0.1% TFA in ACN; Gradient: Time 0: 15% B; 2.5 min 95% B
Detection: ELSD detection (SEDEX 55); UV 253 detection (Schimadzu)
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89 4-F-Ph 3-Br-Ph 416 [MH 2.4 90 4-F-Ph 3- Me-Ph 349

[MH 2.35 9 1 4-F-Ph 2,5-di-Cl-Ph 404 [MH 2.44 92
wa-2606RI887A1 Me- Ph 349 [MHl 2.35 93 4-F-Ph 4- MeOPEI/USEH6/004471

[1 M Hpnodu Rifa@iAe vatonBlardl udghGn Rapk 24: Fihdthnéhypidl rﬂetﬁylpﬂt is ethyl

h 443[ M+tH] 2.58TABLE II1. contd. HPLC Ex.
and Bnéiggfgygoserved lon (mn) 96 4-F-Ph 4'-Ac-PhO Ph 469
[MH 2.45 97 4-F-Ph 2-NaphTABLEX87 [ M+H] 1.99 98
4-F-Ph 6-Me-naphth-2-yl 399 [MH 2,54 99 4- MO Ph
2-Cl-Ph 383 [MrH 2.32 100 4-MeO Ph 3-Cl-Ph 383 [ M+H|
2.36 101 4- MeO Ph 3-Br-Ph 428:2[ MtH] 2.39 102 4- MeO Ph
3-Me-Ph 363 [ MrH] 2.33 103, O Ph 2, 5-di-Cl-Ph 418
[ MtH 2. 42 104 4- MeO- Ph 4- ? 363 [ MrH] 2.33 105
4- MeO Ph 4- MeO- Ph 3279 106 4- MeO-Ph 4- PhO Ph
441 [M+H 2.52 107 & -Ac-BhO-Ph 483 [ MeH]
2.44 108 4- MeO Ph 2¥apt 399 [HWH 2.44 109
4-MeO-Ph 6- Me- napht h- 2- yi—413 [Nﬁ!H] R2 54 110 4- Me- Ph
2-Cl-thien-5-yl 373 [MtH 2.15 1 11 4-CF3-Ph Ph 387
[I\/H-H] 2.39 112 4-CF3-Ph 2-Cl-Ph 421 [M+H 2.45 113
11~ CF3-Ph 3-Cl-Ph 421 [ MrHPbsersed114 4- CFHRUC 3- Br - Ph
Nags [MrH] 2R9$ 115 4- CF3-Phl@ Me- Ph 401 [fuin) 2. 47

189 5-methyl-isoxazol-3-yi 443 0.76
190 Me 376 0.63
191 Et 390.1 0.68
192 2,4-diCI-Ph 505.9 0.89
193 i-Bu 418.1 0.77
194 4-Br-Ph 517.8 0.89
195 isopropene 402 0.72
196 3-MeO-Ph 468 0.81
197 3-Me-Ph 452 0.84
198 cyclohexyl 444.1 0.84
199 t-Bu 418.1 0.78
200 cyclopropy! 402 0.71
201 2,6-diCl-Ph 505.9 0.82
202 2-thiophenyl methyl 458 0.79
203 PhO-CH, 468.1 0.84
204 1-propene 402.1 0.72
205 2,4-di-MeO-Ph 498.1 0.88
206 3-Br-Ph 516 0.89
207 2-F-5-CF3-Ph 524.1 0.92
208 2,4,5-triF-Ph 492.1 0.85
209 2,4-diCI-5-F-Ph 524 0.91
210 4-F-Bn 470.1 0.83
211 3-F-4-triF-Ph 524 0.96
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116 4-CF3-Ph 2,5-di-Cl-Ph 456 [MH] 2.54 117 4- CF3-Ph

4- Me-Ph 401 [M+H] 2.47 118 4-CF3-Ph 4-MeO Ph 417 [ MHH]
wa.2d06AB 1111, contd . HPLC Ex. No. Rl R2 CbhsePC¢eaSkmn/004471

(mn) 119 4-CF3-Ph 4-PhO-Ph 479 [ M+H 2.62 120

4- CF3-Ph 4-BnO Ph 493 [ MtH 2.62 121 4- CF3-Ph

4' - Ac- PhO-Ph 521 [M+H 2.22 122 4- CF3-Ph 2- Napht hyl

437 [ MFH] 2. 55 123 4-EXAVPLES 28R-28%pht h- 2-yl 451 [ M+H]

[ MFHD 2. 3 5d| MeO- Ph oBr-Ph 458[

<33

33 N
di - OPh25d| 244 1\/ Nt
2.5.di - MeO- Ph 4- Me- Ph 393 H] 2 132 2, 5-di - MeO Ph

4- MeO-Ph 409 [M+H 2. 29 133 2, -MeO Ph 4RO Ph 471
[MrH 2,53 134 2, Sewhi - MeO- Ph 4 BnOPh 485 Nﬁﬁg 3.08
135 Msezm MeO- Ph -Ac PhO- Ph 513 [MH—I] 44 136

2, 5-di -l 429 [ M+H] 44 3
2, 5- di - M yl 443 (AW l
1- Napht hyI Ph 36 [ M+H] Hz %74 139 1- I\Iapht Ry | 2- 'SBH%

403 [MrH] 2.52 140 1- Naphthyl 3-Cl-Ph 403[ MtH| 2 36
141 1- Naphthyl 3-Br-Ph 448 [ MtH 2.58TABLE |11, contd.
HBinG essentially the same procedure described in Example 189 and employing the

2-C - Ph 413 [M+H] 2.36 127 2.CfMedI I\/EO Ph 3- CI P%"ﬂflS

appropriate sulfonyl chloride is step 3, the compounds shown in Table VIl were prepared and
identified by HPLC and mass spectral analyses. *HPLC Conditions: ZMD (Waters) or Platform
(Micromass) or LCZ (Micromass) HPLC system: Zorbax SB-C8; Flow rate 3.0 mL/min; Solvent
A: 0.1% TFA in water; Solvent B 0.1% TFA in ACN; Gradient: Time 0: 15% B; 2.5 min 95% B
Detection: ELSD detection (SEDEX 55); UV 253 detection (Schimadzu).

TABLE Vil
NH,
NZNH;
(o
DL
\_/ N-SO02-Ri5
H
Ex. Observed
No. R15 lon HPLC (min)
212 4-Br-Ph 553.8 0.87
213 4-Me-Ph 488 0.81
214 Me : 412 0.66
215 Et 426 0.7
216 Bn 488 0.81
217 n-Pr 440 0.73
218 2-Phenyl-ethene 500 0.84
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Ex. No. R1 R2 Cbserved lon (mn) 142 1- Napht hyl
3-Me-Ph 383[ MtH] 2.29 143 1- Naphthyl 2,5-di-Cl-Ph 438
wOhbddos@16 144 1- Napht hyl 4- Me- Ph 383 [ MtH] 2. B8T/AK2006/004471
1- Napht hyl 4-MeO Ph 399 [iMude Puddbntd6 1- Napht hyl
2- Napht hyl 419 [ M+rH 2. 58 147 2- Naphthyl 3-MeO Ph 399
[ MPkH 2. 25 148 2- Napht hyl 5- di - CF3- Ph 505 [ MtH] 2. 54
149 Benzot hi ophen- 3-yl 2- .
Benzot hi ophen-3-yl 3-Cl -P 609 [ MFH 2.52 151
Benzot hi ophen- 3-yl [ MtH 2.56 152
Benzot hi ophen- 3-yl 389/ MtH 2.5 153
Benzot hi ophen- 3-yl Ph VPeiR12. 42 154
Benzot hi ophen-3-yl 4-BnO Ph 4817 M+H 2.66 155
Bdmz ot hi ophen-3-yl 4'-Ac- PhCOBeed@fl [ MtH] 2. 52 156
BNz ot hi_ophen-B1§1 2- Napht hyl 4&b [ MtH] 2 HPRL.Cl{®in)
benzot hi ophen-2-y! 3,5-di-CF3-Ph 5 11 [ M+H] 2. 48 158
3-2%8- i soxazok-GNyHh 4- PhO-Ph 4780 MtH] 2. 41 1599
3- Ph-isoxazol - 5-yl 3-Br-4-NHAc-Ph 522 [ MtH|
1.289exavPl & ThHuioeiNt at i on of 4407 1 0.76
{fam no(L t hv pam no} oxoet hyl) henyl -
H-(%;I/rrol 2- \%Hdli\rl-mgfﬁ'zsyl N- et hyl génzam de) St(g%ﬁ)l
4-203- Oxo- 3-Gitilwingtherb2ylyr yl ) - benstdd c aci d et hyd.84st er
Oxo-4-p butyryl) - be c acid ethy ster is
plzééared fro:hegghnoacetopheno%ga%d et hyl é g
42,a_¢etyl beprmie-And fol I ovm ngog he procedurggsn
nple 11, Step 1. Step
42€5r Ox0- 43pﬁle2TMe-Blﬂltyryl) bensa2 ¢ aci d 0.89
Oxo- 4 e utyryl)-be |c acid ethy, ster
géélz g, %%I% i s dissol \%’g in THF (100(5 ﬁf) and
arzzaqueous SBM@O—IBlm of KOH (1%08.1mmol in 50 gig) is
added. The reaction is stirred and heated (65 0C) for
6 h, whereupon HPLC anal ysis indicated the formation
of a single

EXAMPLES 228- 248
Preparation of 5-Phenyl-2-(4-amidophenyl)pyrrole Acylgquanidine Derivatives

NO, OMe
M — M — 4o

NH,
NANHZ

Using essentially the same procedure described in Example 189 and employing
1-(4-nitrophenyl)-4-phenylbutane-1,4-dione in Step 1 and the appropriate acid chloride in step 3,
the compounds shown in Table VIll were prepared and identified by HPLC and mass spectral
analyses. HPLC Conditions: ZMD (Waters) or Platform (Micromass) or LCZ (Micromass) HPLC
system: Zorbax SB-C8; Flow rate 3.0 mL/min; Solvent A: 0.1% TFA in water; Solvent B 0.1%
TFA in ACN; Gradient: Time 0: 15% B; 2.5 min 95% B; Detection: ELSD detection (SEDEX 55);
UV 253 detection (Schimadzu).

CICORy5
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product at the expense of the di ketone. The reaction

is neutralized with agueous HCI and the THF renoved in
woaocnsmss7ine resulting solid is dissolved in Et @&t/Uan®e6/004471

t he organic phase dried (Ne®M¥m filtered and

concentrated to afford 2. 9?N|-9 (>99% of the desired

carboxylic acid (Rt = 0.90). "LCM5 confirned the

identity of the product (NESWHExact Mass: 282. 09,

bs.: 283.48). This prod#étoi S qued wi t hout further

purification. Steps,S3 N
oyﬁ(cﬁﬂf oride To a

4- (4- Oxo- 4- phenyl
stirred slurry of ( .98¢9g, 7 mmol) in
CH2Cl 2 (30 nmL) is added oxal yl loride ( 1.84 nm., 21

moEX- fol | owed by the addition ofSg Catal yti
of_ﬁw(;um?ﬁié@n%dd%kéﬂﬂﬁ—fhew
chloride, the reaction becane ho eneous. The
rea2$on i S-oeEriskeZAB¥t i rred ZE Eomtenper%gar .
Af t 592 h, an aliguot fromthe reggjijon is 0.63
conCentrated and treated with piperidine and a single
prodsct w s obser#ed, indicating 8%al the aci d0Kad
been conpletely agtjyvated to the i.d chl oride., Jhe
reaééfon is co%éé‘ﬁ{:t‘%?ed to drynegf’g%to afford a'yel | ow
sol bdy The solid g, di ssolved in £#%p3 and 0.77
concentrated to dryness and used w t hout further

pur 2BBcat i on. Step-Zh 516 0.88

N-Benzyl - N- et hyl - 4- (4- oxo0- 4- phen utyryl)-b am de
Ben?g%met hyl an{%’@“’(’ﬁéﬁ) mol ) is a)é‘lé%z to a 2-dr9'2% vi al
and ogdssol ved izavebag 2 (2 nL) folbdded by the0.82

addition of TEA (40 m ). The aci hl oride co (200
nmmoi2p6i s di ssol 63@?-!’?1 CH2Cl2 (1 gﬁ%c-1and t he s@l%f}ti on

IS ed to th ' . The reactipng sit at ro@Em
terr%g?at ure w t%t\@gi?&ggl tation, overnight. Water is
addedsand renoved-2 x 1 nl) and dp®B the final-Mater
wash the organi c phase is transfer to a cle vi al
and %88ncent r at 8)5‘?'8%9 5: 4b2d U7

{ 2- [Ap(Benzyl - pef fiyl-paar banoyl ) - phsgey| ] - 5- phenyldspyrr o
| -1-yl'}-acetic acid The resulting residue is dissolved
in giaci al ebiopbeadimetiyl 1 nl) andS8ilycine (30 %8, 400
mol,), i s added jn~« portion as l'id usinggaggsolid
di sfféfiser. The }\B/'ﬁgl(al%s capped andqﬁggt ed (105 - 1100C
for d33h. LCVS2anaiw®O-phi ndi cat es #batl the pyrrobe

formation is conplete. The react|51o6r]1_%§ﬁoncent :é\hed at

redwdéd pressur "?BBBC) for 12 ht esul ti

resigue is dissqglyved s Et OAc (2nmighoand washedggst h
H20 % x 1 M).ﬁ’g‘ﬁ\:ﬁgoﬁ;mgani c phase is transferred to a
cl eaqgovi al ang 4edi@®ftRlat ed. Step 624 0.92
{2-[4-(Benzyl - net hyl - car banoyl ) - p vl ]-5-phen pyrro
| - 1-%7117}- acetic a%‘llgdérét hyl ester Thllzaﬁesul ting ér{'g%i due

is djgsolved iapMefdtpnl M) and aspet hanolic 6465

sol ution _
THPLC Conditions: HP 1100 HPLC system; Waters Xterra MS C18, 2 mm (i.d.) X E_)O mm
(length), 3.5 um column, set at 50°C; Flow rate 1.0 mL/min; Solvent A: 0.02% formic acid in
water; Solvent B 0.02% formic acid in ACN; Gradient: Time O: 10% B; 2.5 min 90% B; 3 min
90% B; Sample concentration: ~2.0mM; Injection volume: 5uL; Detection: 220nm, 254nm

DAD.
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(TMSCl ( 1 nmL) added to MeOH (35 nL) with stirring) (

1 nm) is added. The vial iscapped and heated (65 00
wobanoeh88t1 LCMS anal ysis indicates that the esPeET/US3006/004471

the predoni nate prodltotAnquFhEaaea-czuqon is concentrated

H-pyrrol -2-y| - N-benzyl N-man'nehyl benzam de To trﬂé"e

est fro ?)26 (200 nmol ) N di sslved [ ’
ut i or—of @ 61 @ w.. e
ed (500 n., 2 Min BMSO IIovvedt i t\ g oom

tenperature for 16 h. The reaction is quenched by the
addi tion of glacial AcOH (100 nL) and distinnhed water
(200 mL) and conggmtrated in vacuo. The els lidue is
disseaelssed in am Hre of DMSO, MeCH and ter (1 5 nL
ni filed AN-BGHE®6GR_pr epa |vN 2

total) and @
2r ati on of

EXAMPLES 16 1=
5- Phenyl - 2- (4- antdophenyl ) pyrrol e Acyl giani di ne

DerivativesUsi ng essentially the sanme procedures

TP L e oS Tiso s Bt 08 0 oaspiss -6

nntroph@n@p&ph@wﬂﬂﬁﬂbﬂedantdldntead Slinp ?Eﬁhd}h@mﬁ)pf’ﬁqﬁ@tesﬂg@h??hlonde in step 3,
ch ons atfo
the corfiRPS By MoTaelecl e easeb e B TSy LG Bhg Bl spectral

analyseSBHE8C Gdrationat ZMB.( Waﬂrémrmlatﬁjbm\(mronﬁasﬂ ol%C’ZRMMerass) HPLC

sty SRS, B0 T 0, 0000, O ER TLI Qi1

TFA in BEN, Grhi@B3Ticret @C115|°/@I 2 Smiﬁn auzs:)Deféddioh: ENVSOhistsctet (SEDEX 55);

2R13 lon (mn) 160 benzyl net hyi am ne

UV 253 ecfgnésgﬁmi%zlm)dl et hyl am ne 418.18 0.72 162

2,5-di hydro-i Hpyrrole 415TABOE®8 163 pi peri di ne

430. 19 0.74 164 norphol i ney32.13 0. 62 165
honopi peri di ne 444.21 0. 73)4 6 pyrrolidine 416.16 0.67
167 t hi onor phol i ne 449. 1 N” ONHe1 168 di net hyl ami ne

390. 15 0. 63 (&o
Q O NHSO,-Rys
N
\ /

Ex. No. R15 Observed lon HPLC(min)
249 4-Br-Ph 552 0.88
250 4-Me-Ph 488.1 0.82
251 Me 412.1 0.66
252 Et 426.1 0.69
253 Bn 488.1 0.82
254 n-Pr 440.1 0.74
255 2-Phenyi-ethene 500.1 0.87
256 4-CF30-Ph 558 0.93
257 3-Me-Ph 488.1 0.83
258 5-Cl-thien-2-yl 514 0.87
259 3-Br-Ph 552 0.88
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169 Thi azolidine 434.09 0.71 170 4-net hyl pi peri di ne

444,19 0.8 171 cis-2,6-di methyl -piperidine 458.19 0.82
wa2@e@ggiiopr opyl net hyl - propyl - am ne 458. 19 0. 8BCT/182006/004471

4- benzyl pi peri di ne 520. 141 As9214, fbnt.

3, 5-di net hyl - pi peri di ne 45&&%8 0.85 175

3- hydroxy-pyrrolidine 432. §3°0.57 176

2, 5-di hydro-2, 5-di net hyl -4 FNdyrrol e 442.2 0. 76 TABLE

IV, contd. Qbserved HPLC No. NR12R13 lon (mn) 177

et hyl - met hyl am ne A04. 2 BH&t,-Rs0- but yl am ne
474.23 0.9 179 3-RK di ne 446.15 0.6 180
2- et hyl pyrrolidine 431 0.73 181

MetExy No2- Met hoxygidy! - ani neohddnbg |9n65 182HPLC(m|n)
r—z—net—hmryet‘hy'r amme 46272 0.74

| sSo-propyr=2=
i so-hut yl - Iza 432.2 0.7, 6184 0.85
(S)- hydroxy pyrrol i'dine 432.1370.56 185 :

4- n-2®1opyl - pidpek2-tiereh 473. 13 0.592 EXAMPLE 1860.91
Preparation of
(N-ri no(i m n%‘)qwdjﬁyl 1- 2-f 2- pH&y| - 5- (4- pi pePi’di n- 1
-yl nyQ 1 ph 1-vnacet e) Step i :
1- (?%gl uoro-p en 4 phenyl - bu aﬂe 1, 4-di one087
Di etd®g#l am ne (%Me@rﬁh 5. 69 nlL)504nd t - But anol 0(835
mol, 5.26 nL) are added to a stirred solution of Zinc
Chloride (74 mmol, 10g) in anhydrous toluene (100nl).
After two hours of stirring at roomtenperature, Zinc
Chloride is conpletely dissolved. 1-(4-Fluorophenyl)-
et hanone (40 mmol, 4.90 nL) is added, followed by the
addi tion of brom)acetop Qtegﬁi;? mml 7.4 g) The

. al. f

pyrrol- ﬂgl}adebachldm)d the or ganl c phase S separ at ed fromthe
aqueousphase. The aqueous phase is extracted with
Etdyl Acegate (50 nl) and the tdwo or ggf

OMe

by
— .\(\_}/‘ — O\/\Ph

Step 1: 1-(4-Methoxy-phenyl)-4-phenyl-butane-1,4-dione

To a vigorously stirred mixture of zinc chloride (5 g, 36.6 mmol) in anhydrous toluene
(200 mL) is added a mixture of diethylamine (2.82 mL, 27.5 mmol) and t-BuOH (2.61 mL, 27.5
mmol) under Argon. After 1 h, 4'-methoxyacetophenone (4.12 g, 27.45 mmol) and 2-
bromoacetophenone 1 (3.64 g, 18.3 mmol) are added sequentially. The mixture is stirred for 3
days at room temperature. The mixture is washed with 5% H,SO, (200 mL) and the organics
separated. The aqueous layer is washed with ethyl acetate (2 x 100 mL). The organics are
combined, dried over sodium sulfate, filtered and concentrated in vacuo. Silica gel column
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20

25

30

35

are conbi ned. The organic phase is dried with Sodi um
Sul fate, filtered and concentrated to give
wa-2006/0881u0r o- phenyl ) - 4- phenyl - but ane- 1, 4- di onePCB/URY06/004471
cnromaograpmymedxine LEMS,acasa vwhi 34e)) a0brada 13he\metﬂoxy-pneny| )-4-phenyi-

butanell {)E\ %lﬁi‘)é@(}’pﬂ%ﬁ% %r%z%h%é@ﬁ*s B(E&f %éé QBué%ngqé’lf) qpﬁ\JMR

lﬁ’(Blb ZI - N@Xh@f%meggr ﬂ'P;’lenﬂaOﬁl' C_fmll?J’l] _?_ﬁ:tﬁﬁaﬂﬂ) ~are

in i a V i

AR B R W eR By 481850 2 3p gn 0.8 mmo and
glycineAf (1682 gy 1chmimiatien 100 er efatdoizd acétie auiteie lhedteﬁyat HBYC. The reaction
L K RN e K
H>S0, {200t rek.)eahd tHdn Hgtracted:wltﬂ\ etti/lextetate (2:)09@(]) m’n:l)adTb@/oig@MSs are
combingl s e sodymstifete Hisreciaty| eI IR MFIg 2 £ efhonggnent-s-
phenylpyolatyiftagetietact) #ca dreeBSblidi(B4Q g,ldsuda)) cliasadeltied byd.CMS (Obs:

1~ph -(4-pi peridin-1-yl-phenyl)-butane- 1, 4-dione
308.54 3%85(9%%? 74 ng) and dissolved in 100 uL of DMSO. The

Ster8i (2)5Ripbeppqyretd-1)- hc:ete:ohd:d)rﬂmehyl/esterke at 1100C

i\‘ﬁ% g‘# %?'}C’X?b%ehﬁf 818 F)éﬁ’rfglxﬂ'lgéée ic cht @f é MW o mmol) dissolved

in anhytlfdusdfeH 420D mbharehwm&obm O°thﬂaaqiﬂecdd1hdHroﬂrtmedmtaﬁlameTeld40)mL 11.0
L. ~

mmol). %’mxﬁ}r? ri’qsr% erd flgre . ?Zdlh nTge c?ntelﬂtg ﬁ{ﬁ Szorb Ptlr%tpd in yefc]uoa ge crude

product i @uafmobefQShWhrmtegram on erhma ol t( h§Pl iekames /(e2MBb acetale) to give

(2,5- Duﬁ’} gtﬂeyrhf éﬁ‘)d%%ngéi? B\fﬁastﬁyl %gte?ag %? ﬁcﬁy gg@ﬁrb (ﬁ%oéfu&b%;gfgézed by

LCMS tQh? é&i’ 86, (Qﬂ832ﬂnb4))andﬁHrfﬁ\t1ﬂianol (anhydrous, 150 ul).

SRR 2B AL R LERH it eser
5 ara Htirred sbiption as(2, ﬁrﬂlpbﬁwﬂ-pmdﬁhy) -acadic agid me’raylgeslter((aﬁai g, 8.36
mmol) lﬁ%ﬂg&?hs C%%Eﬁ%bf%ﬂo‘?@é%s—)m?&n a?éon 1§% aééagropwise BBrs3

IS
(41 8 m {128[n2mmh dhiy| The (mctmep@wanmw () roynn ‘tphpergiure pyd rmnitared by TLC

o g bt P LU ) eGSR (108 B it

anhydr@uﬂ ViePbn T@ﬁdmmr@tse@nc@tm@mGsxgcuormegwe£2 tRubydrexy-phenyl)-5-
phenyl Rg@&qqﬂ]eé‘éét% BdSAgh eéitér rég gll Wﬁlcﬂw bﬂ \éﬁ fcr'n%ma’cography

preci itate re |ne e Su ernat
on siicayggi{PaiZiés bexages hely) aneiaiel) o i edadelydsrpbay)-5-phonyk-pyrrol-1-

e acet&%‘oqhgﬂhpgester (1.25 48 (53% yliid%as h%ht brCfvgn oil, charactfrlzﬂ by LCMS

(Obs: 3558 a§@|d3%§‘;ﬁﬁnde "éMR(17O um)l 64 rrg) The sol uti on ‘
BeepPst Eﬁﬁeﬁhéﬁbtﬁylﬁhﬁ-}ﬁﬁﬁnﬂs exﬁggﬁy W&_{ f‘g’gfa%eul%d methyl ester

reaction i s quench

Asabénr iZtedydraxyraeny!)-Srpkenykeyrald-ilsaagtie seir \meihyl ester (0.1
mmol) IH‘DMFU('lemQLIS%QE pE2thaBebrias gd H‘rﬂr&ésf&‘o%@& %(Af\%?t@o mg, 578

uri son pr epar ativ ystem
amol). %Bq npmelg}ée@ipg Fy\éthguq agfitatign overnight at 60°C and monitored by TLC. The

mlxture%Péqt%the%c{/ g\/'sa(é]' (ERLYGRESILE)LRY HLOLR AfiekivHEEl ntrifuged and the
riva
organics separated. The process is repeated with solely CH,Cl, (1 mL). The organics are

combined and concentrated in vacuo.
N-{2-[2-(4-Phenethyloxy-phenyl)-5-phenyl-pyrrol-1-yl]-acetyl}-guanidine
To the residue from step 4 is added a solution of guanidine (500 ul., 1M in DMSO) and
allowed the mixture allowed to agitate for 8 h. The reaction is quenched by the addition of
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Usi ng essentially the sane procedurse described in
Exanpl e 186 and enpl oying the appropriate amne is
weoene/088711 he conpounds shown in Table V were prPepasame6/004471
yracial andridepl) dnedshyeoi€ @odyopasa sraoiknad cam@inya®s.in vacuo. 1ne

re&due@i ?%séio ﬁgﬁjnl teila %Ef(%t)lre)gf Qé/@(ﬁ,] IYI Pegﬁ&nﬁ a?eor (%\eﬁplﬁ tq‘i}glﬁq ﬁcﬁ]{ag g‘%{g by

Gilson atepa@hic: HHLGWysmne Reténtioh/Time D. QSOhMerM+hMS®2 02% formc
acid in water; Solvent B 0.02% form c acid in ACN;
Gadient: Tine O 10%B; 2.5 mn 90%B; 3 mn 90%B
Sanpl e concent ration: XRMB@ zeltmu on voI unme: 5uL

4 .

TABRE Y Ex;

anldme berlvgtlves

4- b@nzyl pi y
404] [ MrH] . 2EXAMPLE 189 Pre Rar (NNOH
@Q/t}\nram hno) met hvpam 0F- 2 ocet yl ) -5—phenyl -

pyEr ol - henyl VS- neths i soxaZol e- S- car boxani de
) Step 1:
N (S INCbEH) phenyO S- phenyl - m@l -i-yll- acetl c a%@Me
& e _OMe OMe
e heny+—)>4 2 e 1—4r—d| @ :
9.1 ¥

ol es) is suspended . a sol ution of g yC| al
1.37g, 18.2 mmoles) in 20 m gl acial acetic aci d The
suspension is heated to 1200C for 4.5 h. Subsequently
the m xture is cooled to roomtenperature agﬁbthe

sol vent is evaporated under vacuum The crudengsoduct
i's diygsol ved in nethyogiwe chloride and thessol ution is
extractedtvvl gewi th 5%suldmiri ¢ acg¥dyi n t ¢ dre,

conbi ned net h\d etves CH e extract ; :
sodi um sul fate and\aporat ed under redue€d pressure

U@ln%fefsgérﬂlaﬂyhﬁefsfa% SYOESH RS d8sPIHENH @@nﬁyﬂe 0B5IBhG )émﬁlo?fl?rlid"the

TLC he residue is dissolved in a solution
appropigte ﬁ‘wmﬁ'e? (#l-RHN Starcfe thencormpawndsrshavahtsl TakiRiX tse prepared and

identifiddr VP IS© bH@ hi¥ds 'sﬁeéﬁl Eﬁ‘él%@sf [pPLE dbn@FhoﬁQ%?dD (Waters) or Platform

Subsequen the s d under vacuum an
(Micromasg) gct%@\{hcqogna{s&klyggéyqstp%éoqbpé|$,B C8; Flow rate 3.0 mL/min; Solvent
A: 0. 1°/£Tmtra9@tbats%4déﬂxar®e1%w IH%URP"GrdeQMOTm’{W) Ci%o% BNS BIniR ©5% B;

product is

Detecf'%'h %@%BH%SERE&F@&&V%@ ddecmﬂ @ghﬁ@daﬁ)e in
et hyl acetate 5-"20% for el ufAppgE XPr oduct cont ai ni ng
fractions are conbi ned, the E Ivent i s evaporat ed

under reduced pressure and t product is
recrystallized as describe e. Intotal 1.8 g of

product are obtained, TLC thyI ene chl ori de/ met hanol
9 : 1, R=0.35 1 <' ( 30B811MHz) 3.7 (s, 3H,
CH3) , 4.6
Observed HPLC

Ex. No. R11 lon (Min)

265 CH,CONHC(NH)NH, 434.2 0.43

266

267 Allyl 375.2 0.77

268 (CH,),OH 379.2 0.61

269 (CH,)0et 407.2 0.74
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(s, 2H, CH2) , 6.4 (d, 1H, CH), 6.5 (d, 1H CH), 7.45
(m 5H, C6H5) , 7.6 - 8.3 (m 4H, CBHANCR) ; MBS (ES+)

WwG@2006(0ke71) . Step 2: PCT/US2006/004471
[ 2- (3- Ami no- phenyl ) - 5- phenylisgyig ol - 1-yl ] -acetic acid
met hyl ester NH,

[2-(3-Nitro-phenyl)-5-phenyl -jpyrrol -1-yl]-acetic acid
methyl ester (2.74 g, 8.1 nitol ¥d) is dissolved in a
1:1 mxture of nmethanal ang~strahydrofuran (160 ni).
Pal | adi um on acti vat {34 800 ng) is added
to the sol ution underNity gge—The reaction flask is
pressurized in a Parr-shaker with 1-2 bar hydrogen.
After 1 h agitation at roomtenp@bseryed, excédiR-C

n-is replaRdy with njtrogen!ehd the_pdMiadi um
catalyst is filtered off. The solvent is renoved under
r ddced pressur@HR0NH, 392.2 0.55

[ 25(4- am no- phenyl)) - 5- phenyl - pyrrql -1-yl]-acetic acid

n§t7&yl est er (%T'%%gﬁ?neg. 6 mol es) %isg' i sol at ed(s'éi a

clogar oi | (94yHoneghddthyiTLC. etyl agelzat e/ hexangal @ 1,

Rf = 0.67; Ms: (ES+) 30¥ (Mtl) . Step 3:

(2783- [ (5- Met hyB:=hud@ngazol e- 3- car b&8913) - anmi no] 0.phenyl } -

5-phenyl - pyrrol 1~ 2yl ) -acetic aci thyl es To a

Szpheny! -pyrrol 4lon.gh 480 %8 8.85

[ 2763- ami no- phergtB)-Bh- phenyl - pyrrabsi-yl ] - aceg.ps acid
yl ester (0.1 mml) in DCM (2 nL) is added

5248t hyl - i soxazof €31 car bonyl chl 4f3de (0.1 nf®) and

tpizethyl am ne (0.Q4 mmol). The reaggihons are ggitated

at roomtenperature over night. The Solvent is Fenoved

udd8r vacuum and-GM&nr esi dues ar e45@Bsequent |§.84ri ed

u r high vacyu 50Q0C for 2 h. ep 4 :
- %zﬁhyl - soxaz%%bggﬁtéﬂr boxylic acflaigcft3 1
{280 1- (2- guani di mpu#t oxo-et hyl ) -5391 3

0.88
phenyl - 1H pyrrol - 2-yl ] - phenyl } -am de A sol ution of
f 8% guani di ne2roprefar ed by di s868.2i ng 500 0Bl es

i di ne hydra ' in sodium hoxi de tion (
?é?r? 0.5 M agd&?h{}‘g{%}é@ to dryneséaﬂfhe oi | ysq?'zgi due
c@dsai ni ng a SBirhethyiroeoii pi tate (sads.em chloriged is
fgé&her dried under high vacuum at 500C for 2 h. The
réSfdue is subSEHVERENY di ssol ved4i$H3300 m d+97
di met hyl sul f oxi de. A white sodium chloride precipitate
remai ned and the supernatant (free guani di ne base in
solution) is used for guanidinolysis. The residue from
step 3 is dissolved in 300 mM guanidine in
di met hyl sul f oxi de (500 nmol es) and agitated in a
shaker at roomtenperature for 1 - 4 h. The reaction
is quenched with excess acetic acid (ca. 1 mol e),
DVBSO (200 uL) and water (100 ulL), and concentrated in
vacuo. The residue is dissolved in a mxture of DMSO,
MeCH and water (1 .5 nL total) and
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purified by Glson preparative HPLC system Retention
Time, 0.76 mn., MH 443. EXAVMPLES 190-211 Preparation
woho@/Bsmnyl - 2- (3- am dophenyl ) pyrrol e Acyl quanPdTus2006/004471

Derivati ves Usi ng esgfAlviralcoyedoigussane procedure
JS5Cl D8 0 EXIPLE AR, A S UL Bl DERPIRRE at €
orrpoanas _stowt 11 T1abl e

\/I vvere prepared and |den0|f| ed@y HPLC and mass

O1g OIS A E (Waters) or

pectr anaéc%ses HPLC
| at f I drass) oCZ ( Mgcr omass *“HPrC system
Ebrbax ; Flow rate”3.0 rrL/mn Solvent A: 0.1%

T_FA in water; Solvent B 0.1% TFA in ACN, G adi ent:

TiweH0: 15%B; 2.5 ninrggﬁwB; Det ect i gq: EﬁfﬁhMe
O qg:rgn (SE ) BV det ecti gh | j D) i
.| L uwi py au ey re usea ™ | N

pneny®GHshe is metnyt’; ht i¥Methy| and Bris ber?f‘yl.
TABLE VI Ex. Cbserved HPLC No. R15 I'&h (min) 189
5-met hyl -i soxazol -3-yl 443 0.76 1 2376 0.63 191 Et

390.1 0.68 1920ﬁwé di Cl - Ph 505.9 9 193 i -Bu 418.1
HgRp7 194

cycl ohexyl 1 23 '

cycl opr opyl 402 0. 71 201 2,6-di C - Ph 505 9 0.82 202

2-t hi ophenyl nethyl 458 0.79 203 PhO CH2 468.1 0.84
Q9i4g bsesrnipmnte4ahelprOcetRire described in Example 265 and employing 3'-

methoxyacetophenonein step 1 and the appropriate alkyl halide in step 5, the compounds
shown in Table XI were prepared and identified by SHPLC and mass spectral analyses. HPLC
Conditions: ZMD (Waters) or Platform (Micromass) or LCZ (Micromass) HPLC system: Zorbax
SB-C8; Flow rate 3.0 mL/min; Solvent A: 0.1% TFA in water; Solvent B 0.1% TFA in ACN,;
Gradient: Time 0: 15% B: 2.5 min 95% B; Detection: ELSD detection (SEDEX 55); UV 253
detection (Schimadzu)

TABLE Xl
NH,
N4KNH2
0
O L
\_/ OR
Observed HPLC
Ex. No. R11 lon (Min)
285 CHCONHC(NH)NH, 434.2 0.42
286 phenethyl 439.2 0.94
287 allyl 375.2 0.8
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205 2,4-di-MeO-Ph 498.1 0.88 206 3-Br-Ph 516 0.89 207
2-F-5-CF 3-Ph 524.1 0.92 208 2,4,5-triF-Ph 492.1 0.85
waQmedggHdi Cl - 5- F- Ph 524 0.91 210 4-F-Bn 470. 1POTA3206/004471
11 3-F-4-tri F-Ph 524 0 k&%, 212- 227 Preparation
of 5-Phenyl -2-(3-sul fonam dophenvQyrrol e
Acyl guani di ne Derivatives Using essentially the sane
procedure described in Exanpl 81189 and enpl oyi ng the
appropriate sul fonyi chlori r@, step 3, the conpounds
shown in Table VII were prepared 2and identified by
HPLC and nass spectr 3HPLC Condi tions: ZND
(Waters) or Platfor : or LCZ (M cronass)
HPLC system Zorbax SB- kg 3.0 nml/mn;
Solvent A1 0.1% TFA in vvater Solvent B 0.1% TFA in
ACN, Gradient: Tine 0: 15%B; 2.5 mn 95% B;
Det ection: ELSD detection (SEDEXObE¢rvetV 253 dHftlarti on
EScNotradzu) . TABLR1YI | Ex. Observedomo. R15 | qMinfPLC
(mn) 212 4-Br-Ph 553.8 0.87 213 4-Me-Ph 488 0.81 214
I\/Ezgzglz 0. 66 215é>@t| %26 0.7 216 Bn 3488 0. 81 217gp2Pr
440 73 218 2-Phenyl - et hene 500 0. 84i MOLc VIi, com
Ex2890bserved No(CH®Blon HPLC (mi 07219 4- ON- PR-7499

0.79,220 1.1 et lddhyor oethyl 480,3..76 221 4- £F30- Ph

291 2-isobutene 389.3 0.86
292 cyclohexylmethyl 430.3 1
293 3-butene 389.3 0.83
294 4-CN-Bn 450.2 0.86
295 3-Br-Bn 503.1 0.98
296 3-F-Bn 443.2 0.9
297 Et 363.2 0.75
298 3-CN-Bn 450.2 0.86
299 2-ethyl-butyi 419.3 1.03
300 n-butyl 391.3 0.88 -
301 2-propargyl 373.2 0.77
302 3-cyanopropyl 402.3 0.73
303 4-methyl-pentyl 419.3 0.98
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222 2-Cl -t hiophen-2-yl 514 0.84 223 3-Br-Ph 553.9 0.86
224 3-F-6-Me-Ph 506 0.85 225 3-Cl-2-Me-Ph 522 0.89 226

wa 20060h8881 Ph 502. 1 0.87 227 3- MO Ph 504.1 0. 8RCT/US2006/004471
EXAVPLES 228- 248 PrepatmAivencaiua

1- (4-nitrophenyl) - 4- phenyl but ane- 1* dione in Step 1

descri bed |E5Exarrpl e 189 and errpBocoyN g

and the a wj ate acid chloridens™gtep 3, the
corrpound hown in Table VIII wer prepared and
PLC _and nags O_agal yses, HPLC

(Waters) @ cromass) or
\\' SB-C8; Flow rate

S HPLC syst ern

) mn; Solvent A 0.1% TFATn water; Sol vent B
0. 1% TFABog@~ A}?N Gadient: Tine O: % B; 2.5 mn 95%
B; Detectionf ELSD detection (SE ); UV 253

det ecti on (&chiFreZl) . ADLC V | | 7By ksl ved No.

R15 | on %C thin) 228 5- met hyI - oxalrtol 3-yl 443.1

0 229 Ve @26, 1 0.63 2 67 231
2 _.CILNPh 0.9 232 233 4-Br-Ph
5 ; 30propene 4 3 MeO Ph 468.1

0. 82 235—3- Me- Ph 452.1 0. 84 23'. yclohexyl 444.1 0. 84
238 t-Bu 418.2 0.77 239 cycl opropyl 402.1 0.7

Step 1: Boc protected N-[2-(2,5-Diphenyl-pyrrol-1-yl)-acetyl]-guanidine

To a stirred solution of N-[2-(2,5-diphenyl-pyrrol-1-yl)-acetyl]-guanidine (2.59 g, 8.1
mmol) in CH;Cl, (50 mL) is added DIPEA (2.83 mL, 16.2 mmol) and Boc,0 (2.13 g, 9.8 mmol).
The mixture is allowed to stir at room temperature and monitored by TLC/HPLC analysis. After
2 days, the reaction is incomplete and additional Boc,O (4 mmol) is added. The reaction
appeared to be complete after an additional 24 h and the mixture is concentrated in vacuo and
purified by flash column chromatography. The product is verified by LCMS (Exact Mass: 418.2,
Obs: 419.23)

Step 2: Boc protected N-[2-(2,5-Diphenyl-pyrrol-1-yl)-acetyl]-N'-phenethyl- ’
guanidine Boc protected N-[2-(2,5-Diphenyl-pyrrol-1-yl)-acetyl}-guanidine (47 mg, 0.11 mmol)
is deprotonated using excess NaH (12 mg, 0.3 mmol, 60% in mineral oil) in anhydrous DMF (10
mL) for 1 h. Phenethy! bromide (200-250 xmol) is added and the mixture heated at 60°C
overnight without agitation. Water (2 mL) and CH,Cl, (1.5 mL) are added and the contents
vortexed, centrifuged and the organics coliected. The extraction is repeated with an additional
amount of CH,Cl, (1.5 mL) and the organics are combined and concentrated in vacuo.

Step 3: N-[2-(2,5-Diphenyl-pyrrol-1-yl)-acetyli]-N'-phenethyl-guanidine

To the residue from step 2 is added a solution of TFA (500 uL, 1M in CH,Cl,) and the
mixtures are allowed to react overnight at room temperature without agitation. The contents are
concentrated in vacuo. The residue is dissolved in a mixture of DMSO, MeOH and water (1.5
mL total) and purified by Gilson preparative "HPLC system to give the title compound, RT 2.51
min., M+H 423,
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240 2,6-di d-Ph 506 0.85 241 2-thiophenyl methyl 458.1
0.8 242 PhO-CH2 468.1 0.84 243 2,4-di MO Ph 498.1 0.86
wa4docBs®rni Ph 516 [MH 2.171 245 2,4, 5-tri F- Phrd9a2S1006/004471

0.85 246 2, 4-di Cl - 5- FERAMPRESBUEB231247 4- F-Bn 470.1
0 82 248 3_F 4- tr| F-F’ﬁ 5_22[ 0. 95 HPLC Conditions: HP

: eativies c18 2 nm (i.d.) x
50 m’nr{;—izengt h) 3 5 urn Bool set at 500C, Fl ow raye
1.0 m,JLmn Sol vent A: 0. 02%o form'c acid in water;

Sol viiAt NB20. 02% f or mi ¢ acid INH,ACN) Naradi ent 1 Ti meNG “NHRs
10% 2.5 mn 90%B; 3 90% Bjp) PR e
>0 . ” ) ) e
7 \| co enfraki om—=2 Inje R—volure—> T =
\/ \oh\ 20nm \ 254! R FP 3 QBér&BctOf _N N\ ’,\R7
Ry O enyl - 4- sul foham\dg he )pyrrole Ag{qua L di ne
Derivati ves Usi ngRessential |y Rhe same pro€edure

TR HRenyA 0% B prassp Ut s SRt radmpleci et eqpploving the

appropriag: g helide iatstes2)lthocyrhpalnde sholen mTaBI!esKII:B\gere hepared and

coranSGTRAIES L0 kTl X 4958, ESBLEC, B0y ot

Waters xtediathi® g8, ZNen (i\iAe56 innoderditias 8.6rum ¢olimn pser 6 PO, Flow rate 1.0

r HPLC s St P : . —
b S 5 QBRI G AR P B b A Grcon
Time @.10% BFASIimin ACK B@ mih @096 :B; ‘Bemld)contswatonZTEOWﬂ\m I'g§&6ton

B;. Petection S et ection (SEDEX 55); UV 253
Vo'um%éituge[{’?%ﬁt%gﬁ %%fm BABPE 1X B, Mo, RIb Cheerved
lon HPLC(m n) 249 4-Br-Ph 552 0.88 250 4- Me-Ph 488.1

0.82 251 Me 412.1 0.66 2 6.1 0.69 253 Bn 488. 1
0.82 254 n-Pr 440.1 0. 745'%”"%:1"551(ﬁ

NH,
N)\NHRS
AW O/I
R
Rg
Ex. Observed HPLC
No. R3 R7 R9 lon (Min)
305 4-t-Bu-Bn H H 465.5[M+H] 272
306 -CH,-CH-CH-CO.Me H H [M+H] 2.23
307 2,3,5-triF-Bn H H [M+H] 2.52
308 2,3,4-triF-Bn H H [M-+H] 2.56
309 (CH2)sCN 4-OPh 2-Cl 514[M+H] 2.36
310 (CH>)s0H 4-OPh 2-Cl 505[M+H] 222
311 (8)-CH,CH(CH)3;COMe 4-OPh 2-Cl 547[M+H] 2.52
312 (CH2),0Ac 4-OPh 2-Cl 533[M+H] 240
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255 2-Phenyl - et hene 500.1 0.87 256 4-CF30 Ph 558 0.93
257 3-Me-Ph 488.1 0.83 258 5-Cl-thien-2-yl 514 0.87
wa3eeds®ri Ph 552 0.881 APLt= IL com EX. No. RBET/US2006/004471
Ooserved Ion HPLC(m n) QEQWE’LE.QIJNE Ph 506 0.85 261
1 CN-

Mﬂmuﬂmmahhethvllacetamlde)

(N-ram e m no) met hvn- 2- (2-ghgnyl - 5-r4- (2- phen(;@o%hox

y)phenyl | - L\ Hpyrrol - 1 Dadet anj de) Step i
14(d \Ephdxyrihenyl ) - 4 . a¥e- 1. 4 d oH
V|goroly stirred m xture I nc chlori de 6. 6

mol ) in anhydrous tol uene (200 m _) is added a
m xture of diethylamne (2.82 niL, 27.5 mml% and
t-BuOH (2.61 ni, ZZCQS em‘ml) under Argon Kt er

h 4

sequentially. The mxture |s S |rred for 3 days at
roomtenperature. The, m xture is washed whgh 5% H2SO4

(200 nL) and the og NCcs separated. They ul ayer
i s washed with ethyl &bt ate(2 x 100 HThe

organi cs ar mb{ nég= dried over | L“n aote
filtered and ed_i n vacuos I/

col umuri f omar agrapny ”~nex / et nyi acet ate (pMx) o
aporaea i - 4-iviethoxy-pnenyl)-4-pneny i-

but ane-1, 4-dione ( 1.8 g), characterized by LCVM5 ((Qbs:
Step1269 09, Cal: 268.1 1) and 1H NMR Step 2: .

T 2- (4- Met hoxy- phenyl ) - 5- phenyl -pyrrol -1-yl ] -acetic
Toan uae:q:qple!xi saludiamrad [Df4-methoxyphenyl)-5-phenylpyrrol-1-ylj-acetic acid (44.33 g, 130

mmol) ih nge‘tlag%ﬂ Im Bﬂgg}ﬁh%@ %Iﬁ@ﬁ%ﬂylsﬁgég[% Q‘ Eti ‘F%(? qQ))Zdrgﬁwme The
mlxturels)them reﬂto{edgdara’tﬁ aburac eThecsahintlisirsmbeed et te chOROEEodTd @urified
by flasH ng?g&%gprép%ngﬂ iR ?/ﬁh ?’;LCZ )’“3%91 5&%@5{?@&)@%3 tq.gjve 40 g (95%

'S’ CcOo ure 'S
yield) idgptips QQHBL@@NM&{ t hen ext r act ed with ethyl acetate
Step?_(z x 200 nmL). The organics are conbi ned, dried over

sodium sul fate, filtered and concentrat ed to yield
Toa sofutioq f Mwagtyowmﬁyyl)-’é@henylpyrrol 1-yl}-acetic acid methyl ester (7.1 g, 20

mmol) in DCM at - 78°C is added boron tribromide (100 mL, 1 M solution in DCM, 100 mmol)
dropwise. The mixture is stirred while warming to r.t. for 3.5 hours, and recooled to — 78°C and
quenched by addition of methanol. The solvent is removed and the crude product purified by
flash chromatography over silica gel with 5 — 20 % ethyl acetate in hexames to give the title
product 2.0 g (30% yield) identified by HPLC and MS.

Step 3.

To a solution of [2-(4-hydroxyphenyl)-5-phenylpyrrol-1-yl]-acetic acid methy! ester (68 mg, 0.2
mmol) in DMF (2 mL) is added 5-bromo-1-pentene (89 mg, 0.6 mmol), sodium iodide (5 mg,
catalytic amount) and cesium carbonate (195 mg, 0.6 mmol). The mixture is stirred at 60°C for
16 hours then diluted with DCM (10 mL) and washed with water (2 x 5 mL) and dried over
MgSO, and concentrated in vacuo to give the title product identified by HPLC and MS.

Step 4.

To a solution of [2-(4-Pent-4-enyloxypheny!)-5-phenylpyrrol-1-yl}-acetic acid methyl ester (0.2
mmol) in ethanol (2 mL) is added sodium hydroxide (24 mg, 0.6 mmol). The mixture is stirred at
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phenyl -pyrrol -1-yl]-acetic acid as a green solid (3.40
g, crude), characterized by LCM5S (Obs: 308.54, Cal:
wG@Q06B483711St ep 3: (2, 5- D phenyl - pyrrol - 1-yl ) - aeeTius2006/004471

75°C f@Cigthdils theh BRE&Ttraldd in vacuo to give the title compounds identitied by HPLC
(4- nethoxy phenyl) - 5-phenyl -pyrrol -1-yl ]-acetic

and M%m d (3.4g, 11.0 mol) dissolved in anhydrous MeOH
Step5(200 n.) and cool ed to OOC i s added

hl orot ri nmet hyl si | ane )., The _,
A soluon o Belureni-BremiRephear 5 prery RS TorReBHE 8bd A8 1.1
carbor@mnmmtzblat(qa@b g, Y 8GHR0l) TBCKT (2G6L)0S SiHeet atirs. BUT hbirgthen 1-H-

pyrazog hyg%&g@pggr%nhaybgogcgﬁllgg (‘P AHS r?l(!;l mmo%etnetgx g%’lnhee@afi% m[ 2 mmol)
and dlt(18th§|39hfliﬂl@ﬂmhe Ry g batdylid dmaaist) are dicied afe iy n@st elirrédat r.t. for

16 hoq@ %Y)@gllsl, %ﬁedlggd &\)ﬁ&o%jw t er ISBNP yThe%ate is t?]en washed

with wétar, @ﬁewdérqqum@rﬁwbc)méntpétemd glwmaltlebroddcf Rieatifisd by HPLC and
acid nethyl ester To a stirred solution of

MS. (2, 5-di phenyl -pyrrol -1-yl)-acetic acid nethyl ester
Step 6(2. 68 g, 8.36 mmol) in anhydrous CH2CI2 (250 m.)

Asolutgo?{géfﬁ\g(émmo}%ia%l-ﬁ;‘;{g t@{gﬁoyiﬁé r%wy \@Fﬁgggtpgenyl -pyrrol-

1-yl]-ac@mideg0RanRONN eﬁm&ﬁﬂop’@lﬁbl (45 ad OlCQ/m'rEldD anatdilsopropylethylamine (104

u, 0. S80h o BT s BTPY 2L e freadbie ey e b sl nfghSand the

residudrisxdissoretd $n @ oikiary ¢faiME0| Ke®iicara wateg1vemL total) and purified by

. 2-(4- hen I)-5- phenyl - pyrrol -1-yl]-acetic
G"””%’&?"Sﬂ”‘f-@? Gﬁfés‘{f’ red oi | which is purified by flash

chromat ogr aphy on silica geI (5(r)20% hexanes / et hyl

acetate) to give 3 7

[ 2- (4- Hydr oxy- phenyl) = | -1- yl]-acetic
Prepagatioa m@@-&&lmphedvl)- Ik Remilelid 1k

er€vg‘%§/:e3308' 25, Cal:
[ 2- (4- Phenet hyf&x‘&? phenyl ) - 5- pheny{lfoo[d@?r rol -1-yl]-aceti

c acid | rest msol uti OH

[2-(4- WW phen@@(ﬂ?ﬁ@yl] acetic
acid nethylaoester (0.1 mol) immDV ( 1 nL) is added
phenet hyl brom de (0.2 mmol) foll owed by (80 ny,
578 nol). The mixt ure (r0§2“heat ed wit hout @I“E%i on
over ni ght Naydg80 6;%9' by ,TLC. e Wi xtures
are cool ed, Wa wat e CH2CI ergdded,
vort exed, 2 a’r‘?ffrlfu ed and the or gan cs\ depar‘at ed. The
process is repeated with sphely cH2d) 2 (1l rrL) The
organi cs are conbi ned and,/le,qmeen@g ated i n vacuo.
N-{2-[ 2- (4- Phenethy| oxy-ghehyl ) - 5- phenyl - pyrrol -1-yl]-
acetyl }-qguanidine @ S due fromstep 4 i s added
a solution of guani & LM i n DMSO) and

all onwed the m xture @l lowed to agitate for 8 h. The
reaction i s quenched by the addltl on ofyiauiai P [OV

%ﬁ%@g? %&' tb%ggrg%?g@%%pbr{el escribed in Exam le3n?3 an<l'1l employing the
appropriate alkyl halide in step 3, the compounds shown in Table Xlli are prepared and
identified by 2HPLC and mass spectral analyses. HPLC Conditions: HP 1100 HPLC system,;
Waters Xterra MS C18, 2 mm (i.d.) x 50 mm (length), 3.5 um column, set at 50°C; Flow rate 1.0
mL/min; Solvent A: 0.02% formic acid in water; Solvent B 0.02% formic acid in ACN; Gradient:
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residue is dissolved in a mxture of DVSO, MeOH and
water (1 .5 nL total) and purified by Gl son
w@e@pasetli ve HPLC system Retention Tinme 0.95 PCTYUS2008/b604471

Time o‘g?pgﬁ% ZEQWN‘PQ@;‘@( b lBi@ﬁn@ahﬁ)wlBﬁs@rhﬁlb:c@ﬂ%@ﬁrlaﬁon: "_’ZdeM; injection volume:
en enyl ) pyrrol e Acyl guani di ne
SuL; Detsction %ﬁ?%gébgentl ally the same procedure
descri bed i n Exanpl e 265 andab@Xiflyi ng the appropri ate
al kyl halide (Hal-R) in step,g, the conpounds shown in
Table X were prepared and id n?’llfl ed by HPLC and nass
spectral anal yses. HPLCCo I\';I gD (Waters) or
Platform (M cronass) or cr orrass) HPLC system
Zor bax SB-C8; Fl ow n; Solvent A 0.1%
TFA in water; Sol vews 3 iOFf11ACN; Gr adi ent :
Time 0: 15% B; 25m'(5] 5 ; Detection: ELSD
detecti on (SEDEX 55); UV 253 cheéectl on (Schl dzu)
EXTABLE X Obseryv d HPLC Ex. No. ksqrypd (M n)H
_Noyp 266-26%2M | v 3$éﬂ_2La 77
268 (CH2)2QH 379.2 0.61 269 (CH2) 20et 407.2 Q. 741 APH=
314 bserved HSERMEN No. R11 | orPd@NMiHI270 cREGONH2
315392. 2 0. 55.(ZHL),2Hicspbut ene 389. ﬁ)ngﬁ]q 272 246
Cycl ohexyl net hyI 431.3 1.02 273 but ne 383 0. 84
316274 4- msgf@o\z(@ 85 275 3-Br 2@’&“’% H4776
3FBn443209217Et 36320752783CN—Bn4502

0. 84
317 n-pentyl 497 [M+H] 2.44
5
EXAMPLES 318-338
Preparation of 2,5-Diphenylpyrrole Acylquanidine Derivatives
HOZCj
0O 0 O N R
B —_— R 2
' /U\RQ 2 — \ /
O
AN N7 nn”  NHRs
o o
N HoNR3 N
R2 R2
10

Using essentially the same procedure described in Examples 11 and 313 and employing
the appropriate bromoacetophenone and amine, the compounds shown in Table X1V are
prepared and identified by HPLC and mass spectral analyses. HPLC Conditions: HP 1100
HPLC system; Waters Xterra MS C18, 2 mm (i.d.) x 50 mm (length), 3.5 um column, set at

15  50°C; Flow rate 1.0 mL/min; Solvent A: 0.02% formic acid in water; Solvent B 0.02% formic acid
in ACN; Gradient: Time O: 10% B; 2.5 min 90% B; 3 min 90% B; Sample concentration:
~2.0mM; Injection volume: 5ulL; Detection: 220nm, 254nm DAD.

57



-butyl 419.3 1 280 n-butyl 391 .3 0.88 281
2-propargyl 373.2 0.75 282 3-cyanopropyl 402.3 0.73
wQeaBessginet hyl - butyl 405.3 0.95 284 4- et hyl - P&rU§1006/004471
419.3 0. 97Preparati on of TABLE XIV
5- Phenyl - 2- ( 3- al koxyphenvnpyrrol e Acyguani di ne
Derivatives Using essentially the sane procedure
descri bed in Exanple 265 and enfyHpyi ng 3' -
met hoxyacet ophenonein step 1 tJre, appropriate al kyl
halide in step 5, the conmpoungs s,'lflovvn in Table XI were
prepared and identifie R-C and mass spectral
anal yses. HPLC Condi Waters) or Platform
(Mcromass) or LCZ (M RPLC system Zor bax
SB-C8; Flow rate 3.0 inL/ Solvent A: 0.1% TFA in
water; Solvent B 0.1% TFA in ACN; Gradldépt Time O

Nol5% B, 2.5 nia 95% B; Detecti ELSD E%"’Fﬁn ( SHBEX
mﬁﬁ‘mfse%mmﬁﬁehfn&ze}—% velnin
31 P{C EX. 3§ lon (M n)4éﬁg gﬁa r{%dgﬁMuH 2 434 2

Bﬁ ERaYRy1 430, 2 04IANEE7 allyi *ilo. g1 Asi4E

42 286
31%i, com @BHeE®Ed HPLC Ex. 4MN@r-FRL1 | on 41d N/)+|—@88 258
CH2) 20H 379, 62 289 (CH2)2CEt 407. 4
32(%3HZC(]\IH2 %%2)%08 58 291 %d%ﬁne 38941% [&' 292 2.6
32tycl ohexyl(@Et)QH 430.3 1 288-Ba-Rrut ene AB3.[M1+0483 297

279 2- et hyl

a2 ON-Bn 436843,9186 295 3-B: BN m03- 1 028 ey 268
323 (CH,)s0OH 4-n-pentyl-Ph 447 [M+H] 2.8
324 (CH,)s0OH 4-n-BuO-Ph 449 [M+H] 2.64
325 (CH2);OH 4-Ph-Ph 453 [M+H] 2.62
326 (CH.);0OH 4-Br-Ph 456 [M+H] 2.49
327 (CH3)s0OH 4-cyclohexyi-Ph 459 [M+H] 2.8
328 (CH2)sOH 4-PhO-Ph 469 [M+H] 2.63
329 (CHz);OH 4-(4'-Ac-PhO)-Ph 511 [M+H} 2.54
330 2,3,4—trifluorobenzyl 4-CN-Ph 488 [M+H] 2.69
331 2,3,4-trifluorobenzyl 4-i-Pr-Ph 505 [M+H] 2,97
332 2,3,4-trifluorobenzyl 4-n-Pr-Ph 505{M+Hj 2.99
333 2,3,4-trifluorobenzyl 4-n-Bu-Ph 519 [M+H] 3.1
334 2,3 4-trifluorobenzyl 4-n-BuO-Ph 535 [M+H] 3.02
335 2,3,4-trifluorobenzyl 4-Br-Ph 542 [M+H] 2.87
336 2,3,4-trifluorobenzyl 4-cyclohexyl-Ph 545 [M+H] 3.2
337 2,3,4-trifluorobenzyl 4-PhO-Ph 555 [M+H] 2.99
338 2,3 4-trifluorobenzyl 4-(4’-Ac-PhO)-Ph 597 [M+H] 2.88
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296 3-F-Bn 443.2 0.9 297 Et 363.2 0.75 298 3-CN-Bn

450.2 0.86 299 2-ethyl-butyl 419.3 1.03 300 n-butyl
w@2bs8880188 301 2-propargyl 373.2 0.77 302 PCT/US2006/004471

3-cyanopropyl 402. 3 CEXBMBOQESAB3MEd6TY| - pentyl 419.3
Preparati I? = ph SPA gk

-vD aceti/l iHW - pﬂenet hyl - quani dine) Step 1: Boc
protected —JP~NT% HN
I V-12-(2, Bﬂ“bl ph\e:&;_ | -pyrrol -1-yl)-acetyl]- guan}llg)\n?\m'g%

rﬂ.hg]rcwl)pvrrole Acylguanidine Derivatives

a stirred uti on of

Nk 2, 5k di I-(Byrrol-1-y|)-acety|]-guani §

(2,599, '8 [ cl2 m ) added =

(283 nl\ ,/16. Dl ) an% Bo&%%%ﬁé.l 9. 8 @ 0\/\
The @i xture is all owed to-stir—at™r oo re—dand

nonitored by TLC/ HPLC anal ysis. After 2cdays, the

LSRG 580 BB 580 A8 P BOER e B o

appropeigie deinoaastenheRdndarchamineetheicetnpoendssshoamde MablatXadaierprepared

; - L I o) '
and ik HEAPLE UhlindtE sBlot BT 4L GRERIREHEP M LT system:
Watersftor28S Gt &R m Bdg x@lotmdteadth), 3.5 um column, set at 50°C; Flow rate 1.0
mL/min'é\ISEQé&t%A@'.(g}"/@ P@r[ﬁf& %aé{ bl \%té%'s%kvlehﬁg BL0504 ForicP LRI Lradient:

ni di ne Boc protected
Time 0y \2% B; 22, r6inBI0¥h Bn§ Imip §0%ds; -Senydig cermentyatjong oa@imdit;rieje¢ibn volume:
. 0. Rl eprotonat ed usi ng excess NaH (12
Su D%?tlogi %qurnrml , 4@6"’?’?‘% mneral oil) in anhydrous DMF (10
m.) for 1 h. Phenethyl brom de (200-250 nol) is added
and the m xture heated a{p ybverni ght w t hout
agitation. Water (2 nl) 2(1.5n) are
added and the contents vortexed, centrifuged and the
organi cs col lected. The extraggtion is repeated with an
addi ti gnal anount of CH2C 2/(1. §3 nm.) and the organics
are combi ned and concent r aléd l}l'n vacuo. Step 3:
N-[ 2- (2, 5-Di phenyl - pyrr olﬁlr#IR)t- acetyl]-N'-phenethyl -g
uani dine To the r gue firont st
solution of TFA (5Q0 .A@
m xtures are all owed to\r#act erﬁv’—gﬂi at room
tenperature w thout Gigitation. The contents are
Ex;oncentrated in vacuo. The residue is di sswderesti N HPLC

Ndri xture of DVBO, KReRuNgnd water (1.5 ni tl@ﬁm)-HPnd (min)
purified by GTsSon preparati ve IHPCC sysTemto give

p 2 is added a
2¢1 2) and the

3tde 4tdrhihScyeRmRRAtEardSkylZ i 537 2.43
340 trans-4-aminocyclohexanol 509] 2.35
341 4-aminobutyric acid 497 232
342 beta-alanine 483] 2.31
343 H-beta-ALA-NH2 482 212
344  3-amino-1-propanol 469 2.14
345 3-methoxypropylamine 483 2.35
346 (+/-) 3-amino-1,2-propanediol 485 2.14
347 N-acetylethylenediamine 496 219
348 3-amino-2,2-dimethyl-1-propanol 497 2.35
349 3-(methylthio)propylamine 499 2.40
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mn., MH 423. EXAMPLES 305- 312 Preparati on of
2, 5- D phenyl Acyl guani di nePerivatives Using
wes®enss7al |y the same procedure described in EREIpBmE06/004471
304 and enpl oyi ng the gppiexv.aontal kyl halide in step
2, the conpounds shown™Th Table X1 were prepared and
identified by HPLC and mass spectral anal yses. HPLC
Condi tions: HP 1100 HPLC sysNeugn Waters Xterra MS C18,
2 mm (i.d.) x 50 mﬂ(lengt 3F§urn col um, set at
500C, Flow rate 1.0 m_/m Sofvvent A 0.02%fornic
acid in water; Solvent ?/Le%fformc acid in ACN,
Gadient: Tine O : 7N 90% B; 3 min 90% B;
Sanpl e concentrati@ =0t i on vol unme: 5ulL;
Det ection: 220nm 25nm . Ex. Observed
HPLC No. R3 R7 RO |ofl (M n) 305 4-t-Bu"Bn HH
E465. 5[ MrH] 2. 72 306 - CH2- CH CH CO 2Me H HOpb#ihed2. 2BPLC
N3D7 2,3,5-tri F-Bn RERINHMMH] 2. 52 308 2, 3, ot [M#H]Bn _kinid)
[MtH 2.56 309 (CH2) 3CN 4-0OPh 2-Cl 514 M+H] 2. 36 310

$50H2) 3PEihdaihihd)- CB-ddalaeH] 2. 22 311 511 2.26
CO2Me 4- OPh 2-Cl 547[I\/HrH] 2.5
?‘%Hz%@%ﬁ/%%ﬁﬁ 2-Cl 533[ MrHL 2. 40AA L 1 Pr é&gr ati G2
1-(aminopropyl)imidazole 519 1.72

L FBRERY, 4. &4 (Pent-4- envl oxvigenviyg

mdrwyimﬁcmwlbh@mmm@omhnemet hv pacet ami dep3%t ep B4

?% (%Srﬁé’ﬁ fﬂi@ﬂr)%tp O%@?Iaﬁﬁ%%yl pyrrol-1-yl]- acé‘?l c acr c?

1564 33mgthyhatnaybotydonitrlenet hanol (500 nl ) |:492dded276

orotriethylsilane (21.8 nL, 130 nmol) dr
ﬁ]}xt %—?tg‘ﬁlﬂ%rop%gp(\)bgqqy@%g@efor 3.5 hours. The%gol vent’ é}f‘
3m2eldomud1etﬁw1ydamde product purified by flI58%h 255

%’%fet B RS anes o i ve 40 o' (95%yi el ) “denti A5

HP-l(éInm]omeM‘SJ)bé‘mmm aid 545 2 41
361 4-(trifluoromethyl)benzyl amine 569 2.88
362 2,3,4-trifluorobenzylamine 555 2.87
363 3-methoxybenzylamine 531 2.55
364 4-hydroxy-3-methoxybenzylamine 547 2.32
365 3-(trifluoromethoxyy)benzylamine 585 2.88
366 methyl 4-(aminomethyl)benzoate 559 2.59
367 methyl trans-4-(aminomethyl)cyclohexanecarboxylate 565 2.51

Example 368

Preparation of (N-JAmino-(3-benzyl-ureido)-methylene]-2-(2,5-diphenyl-pyrrol-1-yl)-
acetamide)

NH2 NH;

0
N)\N,Boc N%N/U\N’Bn
H H H

OLD — OLD
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To a solution of

[ 2- (4- met hoxyphenyl ) - 5- phenyl pyrrol -1-yl]-acetic acid
worbdsyssaster (7.1 g, 20 nmol) in DCM at - 780€CTAIS2006/004471

added boron tribromde (100 nL, 1 Msolution in DCM

0 ). d wse. T ] xture is stirred, whil .
8 e, OF BB Gpokf v st st Bt Pt ey Fovagtstine (48 mo,
0.11 mand) iq WSO ed.5hyiL pid didtie @ Beddy|diEihé &1 uma'lEeTﬁéﬂré’ewﬂbn isSheated (110°
and .crude product purified fla

enpved th ] s h
C) for 3 BSR CAPRA 0 dro | T resisiuBs iselve bom aghdtreyef DMSO, MeOH
and waere(gaa ML totaMexrRNBSifed Y Giksoh MReddratve IIPIOTD¥osterh, RTI1.28 min., M+H
452,37 BB X Rialibns 95180 BBLRY% SR RBS Riera N8 ¢, 2 Pnrd 1.d.) x 50 mm
(length), 23.§ 4nhyeluaxy pbieay50°Ch FRIve isté AYT Fritlmib: BolveRL AL D®28¢ fdimic acid in

i hyl _es 68 ng,, 0. mol ). in is added ,
water; EBE B TS o SHgm AR i e b A0i 63 B 8% B: 3 mi
90% Bn¥amlatcahgdntratieie@rimMAREEcHESVaNmEa810 0 Datertiod: IB0ABH, 254nm DAD.

0.6 mmol ). The m xture is stirred at 600C for 16 hours
then diluted with DCM)&lO rrLg and washed with water (2
x 5 m) and dried ov P8ncentrated in vacuo

Prepartafiofiof N[ Amind-13-Grditi O)drethyiddR1pi(h isedipRinyiRyeradyIMReetamide)

Deri tep 4. To a solution of
__Egenva I¥eS 4- Pent - 4- enyl oxyphenyl ) - 5- phenyl pyrrol - 1-yl ] - acet i
c acid nethyl estidH; (0.2 nmol) in ethanoNH{2® nl) is

added sodi um hydrexi gec(24 ng, 0.6 mol ))\T,Hb m xture
is stirred at 750C for 16 hours then coffcerir al'&eR4 n
vacuo tq_give otitle HN¥BUNS | dermL'k(f)i ed by HHLU

t i-onof
oxyphenyl ) - 5-\ghetyp N- U-yl]-aceti
c acid and 1, car bonyl di i m dazol & 162 ng, 1.0

mol) in DCM (2 nl) is stirred at r.t. for 1 hour,

then 1-Hpyrazol e- 1-carboxam di ne. hydrochl oride (146

gingesapriia)ly the sans praaedise desqibed i Examptendb$ and @mploying the
epprop PSR, M RIMEES Bl TN VP phEp BB YA achlfea by Lo
and mapp gpehtsal analyses. HRLCependlitiong atenibe semedas\theseedsedi in Exaaple 368.

The filtrate is then washed with water, dried over

MySO4 and concentrated to gi ve the title product

identified by HPLC and a 6. A solution of

N- ( Ami no- pyrazol - 1-yl - net hyl ene) - 2-[ 2- (4- pent - 4- enyl ox

y- phenyl ) -5-phenyi -pyrrol - 1-yl]-acetam de (0.2 mmol),

r:}ﬁ“ ’)2

am nopropanol (45 uL, 0.6 nd

di i sopropyl et hyl am ne (104 N .&WI) in DCMis
stirred at r.t. for 16 hour|s. Hhe solvent is renoved
in vacuo and the residue iﬁg@ ssolved in a nmixture of

DMSO, MeCOH and vvatl) and purified by
\_/

Ex. Observed HPLC
No. NR3R4 ion (Min)
369 benzyl-methylamine 466.34 1.41
370 diethylamine 418.37 1.26
371 2,5-dihydro-1H-pyrrole 414.32 1.19
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G | son preparative 1HPLC system EXAMPLES 314-317
Preparati on of
wO02ed6A8§7A1 Chl or ophenv) ) - 5-r 4- (al koxy) phenyl M+ pgruskeodso4471

yl >-N-rr(3- hvdroxypr op;iJ 2 E.ESE‘HOM g no) met hv
pacet am de) Derivatives § tially the sane
procedure described in Exanpl e313 and enpl oyi ng the

appropriate alkyl halide in stgp 3, the conpounds
shown in Table X 11 are preparled gnd identified by
2HPLC and mass spectral anal ysesl 4Condi tions: HP
1100 HPLC system Waters Xtekralvs C18, 2 mm(i.d.) x
50 mm (length), 3.5 urn colfumf) set at 500C, Flow rate
1.0 nL/mn; Sol vent priyc acid in water;

Sol vent B 0.02% f or N, Gradient: Tinme o:
10%B; 2.5 mn 90% B; B; Sanpl e
concentration: ~2.0mM Injection volunme: 5 | _;
Detection: 220nm 254nm DAD. Table Xl Il Ex. Observed
HPLCEXo. R11 lon (M n) 314 -(CH2) 4CN GbservasiH] 2. WBLC
315_NecHs 17_n-pigty| 49

2.44 EXAMPLES 318-338 Preparation of

2, 5-8phenyl pyrathylzaminowtianal t i di ne Der43433 ves Usilridp
ess ially the same procedure describ | h Exanpl g

11 :% 313 and emﬂ'poegy%’ﬂ@ewe appropri a?%'b& 0’88
br orgracet ophenone @gdlidad ne, the conpogards4 shown ing3
Tabl e XIV are prepared and identified by HPLC and nmass
spect/®al anal yses MoHmatin€ondi t i ons: HP41¥21@)2) HPLC 1.2
syst Wat ers Xt : C18, 2 mm (i. 50 mm
(Ien:gf{gh), 3.5 um frglr'f'lr}]@ set at 500C, %‘éc')%vg(rate 1.1015
mL/ 87T, Sol MgatfludropBe®2Ppibamnine aci d |54 er; Soltwvent
B 0.QR%formc acid in ACN, Gadient: Tine O 10% B;
2.5 Htn 90% B; NPSRH-RRFFENC Sanpl e con?en$? ati on: 1:02
~2. 0 | nj ect i40513ﬁ§|L¢{g@ﬁdi,@JL; Det ect i g3 3220nm  254nm
DAD. TABLE XI'V EX. served HPLC No. R3 R2 lon (mn)
318 J8OH2) 30H 43-apirphy-pypoliiveH] 2. 34 31932@H2) 30H 0.97

4-1-Jg Ph 4190)Lcll\é*h|_e|l<ylr2n'e§n%/lamine 458.41 1.38
382 n-butylamine 418.32 1.24
383 ethyl-methylamine 404.35 1.2
384 3-hydroxy-piperidine 446.37 1.1
385 i-propylamino ethanol 448.33 1.15
386 2-methoxyethyl-methylamine 434.42 1.17
387 i-propyl-(2-methoxyethyl)amine 462.2 1.3
388 hexylamine 446.42 1.39
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320 (CH2)3CH 4-n-Pr-Ph 419 [MtH 2.6 321 (CH2) 3CH
4-n-Bu-Ph 433 [MtH] 2.7 322 (CH2)30H 4-i-Bu-Ph 433
wQ kobis2168 323 (CH2) 30H 4-n-pentyl - Ph 447 [ MHPET/BSB06/004471
324 (CH2) 3CH 4- n- BuO- PhEAMHALE3f9 2. 64 325 (CHs) 30H
M-H] 2.6 0 ﬁ)S(r]ri-_ -P 456n é—|]

atiof of 4F : a4 YL orRNCl ! L

(CH2) 30H 4- PhO-Bh 469 [MrH 2. 68 329 (CHa) 30H 0

4- (4 oAg- PhO) - P [MH 54830

: LeMiFhuofy - ' 33 0

, -trifluorobemayt 4-i-Pr- .
trifluorobenzyl 4-n-Pr- O5[ M+H] 2.99 333
trifluorobenzyl 4-n-Bu-Ph 519 [M+tH 3.1 334
trifluorobenzyl 4-n-BuO Ph 535 [ MtH] 3.02 335

trefl uorobenzyl £9Br-Ph 5 2£ H 2.87 336"

, 3, 4N hgh uor obepzy| (4-Gycl ohe%;g,h 26945 [ MrHN3 12

T g UO@M- Ph H M

.3, 4°TT 1 T uor obenzyl 4- (4™- AcCRNG). OPP.BB7 [ Mol

2. 88EXAMPLES 339- 367 Preparation of

2- (2- Chl or ophenvl) - 5- (4- al koxvphenvl ) pyrrol e

Acyl quani di ne Derivatives Using essentially the sane
procedure described in Exanple 313 and enpl oyi ng the

appa elprry af ¢.08r0@B A6etoph 80%ih Blakrinl 28 miLnanhydeis Jdtfanded dl; at 0 °C

, nd. i Cf i
wes a8 L8 Y SR 5 pREERPAH ik AR Ayt b
tempetdRir€ fan29t reimuteda Tee sniXuer was @12l ®,0 T imman(ice-dal} bath &0d Brhio g
075 94 Mgy Bl oR B Ben e B Iarilt ok g oo
tempeBtue Ode Blinring overnigit.i TheMGturGwadicenled ta D8 adid 5060% BL 10% citric

. N %, B:.. ' % B . n t . ON- .
it BIRE TRl K6 i SO S5 GEIF B S o o
ethyl aDBie exBLE Weéve Bmash&bwith saidadirlogs NaCl, dried over MgSO,, and
concentrated to afford a yellow oil: m/z 369 (M+H).
Step 2.

To a solution of 12.04 g 4-adamantan-1-yl-2-benzoyl-4-oxo-butyric acid ethyl ester from

Step 1 in 30 mL ethanol was added 30 mL 3M aqueous NaOH. The reaction was heated to 110

°C overnight. The reaction was diluted with ethyl acetate and washed with water. The organic

2

2

2,3, 4-
2,3, 4-
2,3, 4-
2,3, 4-
2, 3, 4
3
2

Step 1

extract was washed with sat. aqueous NaCl, dried over MgSQOy, and concentrated to afford a
viscous brown oil: m/z 297 (M+H).
Step 3.

A solution of 5.54 g (18.69 mmol) 1-adamantan-1-yl-4-phenyl-butane-1,4-dione from
Step 2 and 2.80 g (37.38 mmol) glycine in 62 mL acetic acid was heated to reflux for 5 hours.
The reaction was concentrated and the residue was taken up in ethyl acetate and the
undissolved solid was filtered off. The filtrate was washed with 5% aqueous H,SQ,. The
aqueous layer was extracted two times with ethyl acetate. The combined organic exiracts were
washed with sat. aqueous NaCl, dried over MgSO,, and concentrated to afford a brown solid
which was dried under vacuum overnight: m/z 336 (M+H).
Step 4.

To a solution of 3.00 g (8.94 mmol) 2-adamantan-1-yl-5-phenyl-pyrrol-1-yl)-acetic acid in
89 mL anhydrous DMF under N, was added 7.25 g (44.71 mmol) N,N’-carbonyldiimidazole.

The solution was stirred at room temperature for 1 hr, upon which time 8.05 g (44.71 mmol)
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R3RANH lon [M+H (min) 339
AT ey el ohexanecar boxyl i o aci d 537 2. 43 B0
I wa ownsssr givi-Hiey bl Bhiexanol  509] 2.35 341 4- ani PObUSY)
guanidioe garpenate, 32.48 4 @@t"é—mﬁmhitrie&hﬂ@ﬁihe%nﬂo.%gggqa mimol) DMAP were
added+ DS A &uNE21it84 atrod té#\%ﬁgat%rgn:gr\}gm@%ﬁ a(eaptign mixture was
14 345 3- et hoxypropyl am :
adde%tpdlyﬁtﬁalroa_r@, exingeiegdviseivath edl®Bb adetaie. I%é combined organic extracts were

D 2 ol Rt Ao evPr 31450 209 concentated to gve -
brow”sszof'l [ Wasi Biserungr varunen AniGhtABBABIZENMY). cont . Ex.
bserved HPLC No. R3RANH lon [ MtH (m n) 350
2-(2-am nonethyl)-1 , 3-di oxol ane 511 2.26 351

phenet hyl ani ne 515 2. 53 EXAMBLE 200 nogropyl4)i f3n'52320| e
Prepabeitibnlof2-[238 Abdahitin® RS HRRLDK 3EVES -yjl'lzﬁigﬂ mino(ethylamino-

apnl NoCcycC hexaneécarnoxXyTT C act ua—oo7
a

methyle Id%nt af | uor opr opyl ani ne 543 3. 23 356
) ) ) ) . . / 5
m(methyl am no) butyronitrile 492 2.76 3 NH
_H(t ri f|>/uoromet hyl) _benz;y\l ne 569 2.848@8I . 49’IN)*Nz
HaND “Shi ophedfrmbybydeani ne 567 #1155 359 f uehwiy) an N

&

2 278, 360 H(cloiznonet hyl ) BY2i ¢ aci d_Gtndoddh 861 .
MoK ) | uor omet hyl) benzyl ap 5 Z zsozj%%% > Q\UQ
gi—\' ,/3,ri f 1 uor obenzyl @-- 55287 368

3- met hoxybenzyl ami ne 53T 2.\

4- hydr oxy- 3- met hoxybenzyl am ne 547 2.32

Step 1. To a solution of 1.04 g (2.77 mmol) N-[2-(2-adamantan-1-yl-5-phenyl-pyrrol-1-
yl)-acetyl]-guanidine in 27 mL anhydrous THF under N2 at 0°C was added 1.25 mL (1.25 mmol)

di-fert-butyldicarbonate dropwise. The reaction was stirred at 0 °C for 20 minutes. The reaction

mixture was added to water and extracted twice with ethyl acetate. The combined organic
extracts were washed with sat. aqueous NaCl, dried over MgSO,, and concentrated to give a
brown oil. The residue was purified by Gilson preparative “HPLC to afford 427 mg of N-[2-(2-
adamantan-1-yl-5-phenyl—pyrrol-1-yl)—acetyl]-guanidine carboxylic acid tert-butyl ester ’LC-MS
data molecular ion and retention time): m/z 477 (M+H); 3.86 min] as a brown gum.

Step 2. N-[2—(2-adamantan-1—yl-5-phenyl-pyrro|—1-yl)-acetyl]-guanidine carboxylic acid
tert-butyl ester was dissolved in 2.0 mL anhydrous DMF and was added to a glass microwave
reaction tube containing 1 equivalent (60%) NaH under N,. Reaction was stirred for 1 hr at
room temperature before the addition of 1 equivalent of alkyl bromide. The reaction was
subjected to microwave radiation at 180 °C for 540 seconds. The reaction was concentrated
and the residue was taken up in CH,Cl, and washed with water. The CHCl; layer was diluted
with TFA to make a 20% solution. The mixture was stirred for 4 hours at room temperature.
The reaction was concentrated and the residue is dissolved in a mixture of DMSO, MeOH and
water (1.5 mL total) and purified by Gilson preparative HPLC system, R. T. 2.1, M+H 405 4.
HPLC conditions: YMC Pro C18 column, 20 mm x 50 mm ID, 5uM; 2 mL injection; Solvent A:
Water (0.05% NH,OH buffer); Solvent B: acetonitrile (0.05% NH,OH buffer); Gradient: Time 0:
5% B; 2 min: 5% B; 12 min: 95% b, Hold 95% B 3 min; Flow rate 22.5 mL/min; Detection: 254
nm DAD.
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365 3-(trifluoronnethoxyy)benzyl am ne 585 2. 88 366
AM1Q$86@y|  4- (ami nonet hyl ) benzoate 559 2.59 367 net hyl
WO L@ERSSSY1(-pun nq;rnq;t,,hy& )ucycl ohexanecar boxyl at e SBEI/BSHA6/004471

......

Exanpl e" 368 "Prepar at | GEXAMPLES 391-395
| d -thylenel 2- (2, 5-di phenyl
ABEhINAPVITQ]x {18rarpine(ethylamino-

methﬂgne@cetmhlde}
L/ -[2-(2,5-di phenyl -pyrrol -1-yl)-acetyl ] -guanidine (48
nE.. Ollmml) )SL O(OSnL% d4sadded bepgyl am ne
H,\( 40 mo The react;\ nis heatd (110 C,.far; 3h,
t’ge% con Refwided iHNVHcuo. The? P81 due is Wi dsol ved

W xture—of DMSO VEO and wat er ( 5 9 al)
an ified by & Dsg e ear at i ve FPLClaysi
1.28 mn., M+H 452, 37% P"Oondl tions: HP 1100 HP

system Waters Xterra M5 C18, 2 nm (i.d.) x 50 nm
rr@ Hg 2 3.5 um colum, set at 500C, Flowrate 1.0
Fsoesipbethe Sﬂmed’r@ieﬁ#f%@?ﬁcﬁb%m@ﬁamm@ﬁ%& andseinpleying the

approfBidle BRYbJr @FyIhalics b ¢dﬁn ds %o’%ﬂi lﬁr’ﬁa’ol BTQ[{%I%d and

% B; 3 mn % B; Sanpl e concent ra
ety Byl e s P alvesmn OPLEGweHliopn: HB 208HPLC system;

Water Xtbma BT, EoéMRLEmns 6.2)385h R et | 0
g ol @ thyI engﬁ%’gnﬁﬁ CPQgCHaﬁhcle ?lze set at 50 °C;

Ani d
flow ref 1 0B S aglﬁ\ BRSNS eaiern Gokiamtms. %%Wrﬂm n ACN
Gradienifime 00 ¢6% B; 2. 3lest vdwest 3 MinEseuns: %éﬁﬁ@ @%e‘ﬁﬂ?ﬂc@?’ LB Dmm;

e.am e_conpounds shown in
'”Jec’“%?o@ﬁ% ’%{iebgfeggorg@éimgmt? fAPécESb;Scaqurtg Made Nagative 150-700;
Fragmspiec?0 alV.anal yses. HPLC condi tions are the same as
those used in Exanple 368. Table XVI Ex. Observed HPLC
No. NR3R4 ion (M n) 369 benzyl -net hyl am ne 466.34 1.41
370 di ethylam de 418. 37 tABBEXXA 2, 5- di hydro-1

H pyrrole 414.32 1.19Table XV, cont. Ex. Qbserved
HPLC No. NR3R4 ion (Mn) 372 ethylam no ethanol 434.33
1.08 /r\in

RSN

Ex. HPLC
No. R3 Observed lon (min)
390 ethyl 405.4 [(M+H] 2.1
391 n-propyl 419 [M+H] 2.87
392 n-penty! 447 [M+H] 3.04
393 (CH.)s-CN 444.4 [(M+H] 2.9
394 (CH)>-OAc 463 [M+H] 2.69
395 (CH,)s-OH 435.4 [(M+H] 2.9
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| [ [ [ i di .34 1.3
i perazine 431.29 0.88 374 piperidine 430
AMmsg"%OﬁDPphol ine 432.32 1.2 376 pyrrolidine 416.33 1.15
W@ Z006mBg74tH Euood pindddy L) - pi per azi ne 525. 34 1. 41PGl8S2006/004471
N-benzyl - pi perazi ne 521.EXANPOE 3389
I hevDi e 30

- - pyrrolrdi . . :
amin htrox et tan ine 458.41 1.38 382 n-butyl ani ne

' 1.2 384
418.32 1.24 383 ethyl-nmethyl am ne 404,35 _
3- hydr oxy- pi peridine 446.37 1.1 385(ngpropyl am no
y -

hanol 448.33 1.15 386 2-net et thyl am ne NH,
.42 1,17 A8% i -propro08- m nélodsa, 2\
.3 388%—%4—& 446%. 42 1. 39EXAMPEE ﬁ_Prepar at HoPgo
HNOINHAHC!  piea, pup M2V NH
(N'-fr2-(2-adamant vn- 5- phenvl - 1&bipyet;, ol - 1- vnac -
ni di ne® Step To a slurry of 1.08v4P.PE7. 08 nmol , o
5 NaH i n 26 mL anhydrous THF under N2 at 0 OC was adde

| ) ethyl benzoyl acetate. The m xture
\is/;'atg Bs"? ir r2€agévonr{r%dlzﬁ"tpé(%@eai'g@réoxmidmé HEInuR@smL DIMF was added

¢ i i ce-sal ath and
e i )
addeg. LF%g%s“s | Yiglfqontaining i Artigale Femp : e reaction
was mixkdl Berostr terrpagataréesBingdH:.. TAS Peaglié\ﬁ,a \gég aéé}@%pﬁ%%lg? e tSsidlie was

10 trituratGRAPELRCE T The ERVREL AL C aCH S, as At strhgihing cedidicowas dried

Friged, ith
u et hyl acetate extracts were washed w
noer G eNE / ri ed over S, and concentrat ed

Step 2-tS gggfsgg#lgﬁg)?gl@? i%\’l,{yegqerpt:of Aradameo 3OV S-pIStryppyRrrol-MleylBacetic acid in
2.0 mLQ_MElwas)add)éd_ %f’éqfl’f‘%lrgs I$f g,f\ll’:cg_rbg)?gl_dgrmd)?rz?lg. ggle éo.lél{lm/yvas stirred at
room te‘e}nspt% g%[]%:}lg?m?gf) lé')y:/) URoR Wﬁ'§6 lie Sediiraantsiakalind deanigie flonB8tep 1, 10

IS equivalenis ebuisthy=6lihe, Ene 1088614 omMARGREARY. The MiQure was stirred at room
temperature overnight. The reaction was concentrated and the residue is dissolved in a mixture
of DMSO, MeOH and water (1.5 mL total) and purified by Gilson preparative HPLC system, R.
T. 2.59, M+H 433. HPLC conditions: YMC Pro C18 column, 20 mm x 50 mm ID, 5uM ; 2 mL
injection; Solvent A: Water (0.05% NH,OH buffer); Solvent B: acetonitrile (0.05u4M NH,OH

20 buffer); Gradient: Time 0: 5% B; 2 min: 5% B; 12 min: 95% b, Hold 95% B 3 min; Flow rate 22.5

mL/min; Detection: 254 nm DAD.

EXAMPLES 397-399

Preparation of (2-[2-( 1-adamantyl)-5-phenylpyrrole Acylguanidine Derivatives
OH

NH,
o A
- N RsHNSN
(;‘N RaNH, /I\iHRs \ (&o
HNPNegHol  Diea, oy TN NH v
CDI, NEt,,
25 DMAP, DMF

Using essentially the same procedure described in Example 396 and employing the
appropriate amine, RsNH,, the compounds shown in Table XVIll were prepared and identified
by HPLC and mass spectral analyses. HPLC Conditions: HP 1100 HPLC system; Waters
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AM10Q§4?"er night. The reaction was diluted with ethyl

acetate and washed with water. The organi c extract was

Xte\;vmhmm\l\i{'jﬂ ti gl k- ldgeieous NaCl, dried over MySET/USINA6/004471
"EYRcCen £PIHIBA2 1 difd: br 80 mnvk KM s3Ik bize ek 4287 °C: flow rate

1. : ¥) | S onRf. 5. 54 63, ol
1 méwgmngﬁ; Gosh SO PaBh s 8,0 8o Apupemdent
ime 'nﬁ) 79 Bg g Sgnin390% &3; @rroin) 9afk y&; SamplencdiidenttatRBeL D 6 Iection
S

volumaBsyLh et : f R, ours. T reaction wa
20 \;g%::ent ré;e,?gﬁé%%ﬁmt %Drggﬁ %%gcﬁ%&‘,“q %(Egﬁ '\f?ﬁai'\f? H{Q0; Fragmentor
Macetate and the undissol ved solid was filtered off.

The filtrate was washed with 5% aqueous H2SO4. The

aqueous | ayer was extracted two tines with ethyl

acetate. The conbi ned or §ABLE Xdlir acts were washed

Wi th sat. aqueous NaCl, dried over MyS™4, and

concentrated to afford a brown solid which was dried

under vacuum overni ght: m zNB36 (MtH). Step 4. To a

solution of 3.00 g (8. %

2- adamant an- 1-yl - 5- phen);I -pyrjol -1-yl)-acetic acid in

89 nlL anhydrous DMF u added 7.25 g (44.71

mol ) N, N - car bonyl di sol ution was

stirred at roomtenpel % \r, upon which tine

8.05 g (44.71 mml)- ",, , .. \VO 2006/ 088711.-*/ U

1 " ,. guaniaine carbonate, 12.46 nL (89.43 nmol)

triettBd.am pe, and 0.10g (0.8 nmol) Dl\/ﬁ_lf ner e added.

The nmiNd.ure waspggtirred at g?ggmehqg}?er at gr.'e] over ni ght .

The reaction m Xture was tracted

twi cesgyth et aggtate. T | ned or.ganic

extracts wer e@ﬁéém 3x vvit%%%i@gai 1x w?t%ﬁ sat.
aqueodf8 NaCCH.)dicadlanwer MyS@Amand concepgrated to
gi ve 39 rovyﬁ.yesg) i.d XMW} ch was_dried under vacuum
overnight : HEZZ7YME LI) EXAKPIHbO PrepéPati on of
(2-f2-(1- Adamantyl)-5-phenyl -1H pyrrol -1-yl I -N-r(12)-a
m no( et hyl am nonet hyl enel acetam de) Step 1. To a
solution of 1.04 g (2. 400
idroof( (2-[2d & MRRhtl % i

] - N2

'- 'G- e S 5 -- = i;. = e 25 nTTD|)

doi f enf - bu di car bonat g¢.dropwi se. The reaction was
prred at @Qgefor 20 é@ut es. The uyeaeti-8h g%xt ur e )N\H?-
t ~

Q aslded tb water andice :a/fiact ed tySguwi th ethyl > NN

d
_ H
\dtetat e. T‘FPCOTT»bI ned,qr gani%_extracts were_ washe (go
with sat. adGedds Na Py ver pvgSO4, and \N/

concentrated to give a br oiY. The residue was

purified by Glson preparative 4HPLC to afford 427 ny

S?ép A fl'%‘a(s?o'lution of 2—adamantan-1-yl-5-phenyl—pyrrol-1—yl)-acetic acid (1eq.)in

1.3 mL N-methylpyrrolidinone was added 2-chloro-1-methyl-pyridinium iodide (1.1 eq.). The
reaction was stirred for 2 hours at room temperature and added to a 20 mL glass scintillation
vial containing 1.2 equivalents of hydroxybuty! guanidine and 2.9 equivalents of DIEA. The
reaction was mixed at room temperature overnight. The reaction was concentrated and the
residue is dissolved in a mixture of DMSO, MeOH and water (1.5 mL total) and purified by
Gilson preparative *HPLC system, R. T. 2.75, M+H 449.5. HPLC conditions: YMC Pro C18
column, 20 mm x 50 mm ID, SuM ; 2 mL injection; Solvent A: Water (0.05% NH,OH buffer);
Solvent B: acetonitrile (0.05% NH,;OH buffer); Gradient: Time 0: 5% B; 2 min: 5% B; 12 min:

95% b, Hold 95% B 3 min; Flow rate 22.5 mL/min; Detection: 254 nm DAD.
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adanant an- 1-yl - 5- phenyl - pyrrol -1-yl ) -acetyl ] - guani di ne
AM1Q48A#Boxyl i c acid tert-butyl ester [2LC-MS data
[WOoreMoeogH7ar i ny gy, ﬂ,eg,entl on time): mzA | ( MBPOT/US2086004471

.....

mn] as a brown gum” Step 2

N-[ 2- (2- adamant an- 1- yl-g-ﬁgigg err -1-yl)-acetyl]-g

uani di ne carboxylic ac Tester was
Prepatatignlof @d1iAdatnghtyi-5 Renite BEHGSIVR 2

gl ass m crowave _geaction tu e contalnlng equi ent

H under@. Reactionfgs stirred fgs 1 hr af™
béfBre the, @ Jui velfBNt

ature| Ydot i on of

oM de—TFhe-r eact] o gm subj écted to 0
M cr owave Tadi atNverpist 18 0 segonds. @em
: { : w
reacti on was concentrated and e i due was take p
in CHZCIZ and washed with water. The CH2ClI 2 | ayer was

Wg dvvltP'B[1e to make a 20% sol ution. The m xture
glng SSpeLigly Sﬁ”]’?o?f%edé‘(e fesshbed inderaatnle 400 Fheemploying the

rézd anidi 81
approprésde Hii lma ef2NioeNthé @m%@%d%%? ;f?%l@qgg(l)@eféo@%ﬁ%r\ég%nd

of

ldent'ﬂela(?%—'[ﬁ"ﬁ ”WS ﬁ??‘g@ha'ﬂﬁ'@ﬁéf ative HPLC system R T.
2.1, M+H 405.4. HPLC conditions: YMC Pro C18 col um,
20 M x 50 nm ID, 5//M; 2 nL injection; Solvent A
Wat er (0.05% NHACOH buffer); Solvent B: acetonitrile
(0.05% NHACH buffer); Gadient: Tinme 0: 5%B; 2 mn:
5%B; 12 min: 95%b, Hold 95% B 3 mn; Flowrate 22.5
m./mn; Detection: 254 nmDAD.i , , ,, EXAMPLES
391- 395 Preparation of
(2-r2-(1- Adamantyl ) - 5- phenyl - 1Hpyrrol -1-vn-N-r (1Z) - am
i no( et hyl am nonet hyl enel acet am de) Using essentially
t he same procedure described in Exanple 390 and
enpl oyi ng the appropriate al kyl or aryl halide, the
conmpounds shown in Table XVII were prepared and
identified by HPLC and mass spectral anal yses. HPLC
Conditions: HP 1100 HPLC system Waters Xterra M5 C 8
colum, 2 mMm(i.d.) x 50 mMmx 2 mm 3.5 mparticle
size, set at 50 0C, flowrate 1.0 nL/mn; Solvent A
0.05% NH4OH in water; Solvent B: 0.05% NHAOH i n ACN;
Gadient: Time 0: 10%B; 2.5 min: 90%B; 3 min: 90%B
Sanpl e concentration: ~2.0mM Injection volune: 5mL;
Det ecti on: 254nm DAD, API-ES Scanni ng Mbde Negati ve
150-700; Fragnmentor 70 nV. TABLE XVI|1 Ex. HPLC No. R3
Qobserved lon (mn) 390 ethyl 405.4 [(M+H 2.1
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391 n-propyl 419 [MH 2.87 392 n-pentyl 447 [ MtH|
AM103508 393 (CH2) S-CN 444.4 [(MrH 2.9 394 (CH2) 2- OAc 463
e WO BAOKINSL1 5O ““3‘3%(4”:5. gs- OH 435.4 [ (M-H] 2. 9EXAMRUEZUSS66/004471

- (2- 2P ad: rT&an YI"y - 5- phenylagl gkygyrrol -1 -yl -N-(

(1E) - am nor ( 2- hydroxyethvD =————

am nolnet hyl ene>acet am de) i"@m 1. To a solution of

1- H pyrazol e-i-car boxarriqu},L,N > in 2.0 M _ DW was

I

added one equi val ent of EA. ﬁe reacti on was stirred
npef atdre and added to a 20

for 15 mnutes at roo
m _ glass scintillati N n@b’ ng 1 equival ent
N wWasSiKi xed at room

of ethanol am ne. The T¥

%g(perature over ni ght. The reaction was cqnecent r at ed,
-residue was triturated wthObseoiedl anHPRUG cH2Cl 2

Neer was pipett®B off. The remmi ddng resi (ain)was

dri ed under vacuum overnight. Step 2. To a sol ution of

oH81equi val en-fafimethyl 457 [M+H] 2.94

- -1-vl - 5- phenvl - | -1-v]) - . id i
S DR R R e val epes * %26 770 1
Nabb - car bonyl diydBHdagol e. The ggb'@mp_p“wa_s ghirred at

I C

roomtenperature for 1 hour, upon time 5
edtf val ent ERf2-aydkgxypepryhi di ne 4866riMStHep 1,2.760

i val f j.ethyl am ne, | %
aea™ The Btz HASSRBtoRT 7 oo 280 5TBISRY rpetont ur e
oves ni ght . 2T$1.aihygmg'@r@py|was_ conseltkRHed angat he

residue is dissolved in a mxture of O, MeCH and
Per (1.5 niL t&PEl) and puri f #88.50)+4 | soR.63

arative,HR R T. H 433.,,HPLC
ggﬁ%)i tions: 2‘?!\%%?%'%%@%' col unn,4%5%9tm%llwt 50§ 2I Db 5 M
; 429 L i nB-etaxgearbGoll-peplyl A1 W4ber [MBHP5% Bli4éOH

bh{ﬁ er); Sol vent B: a}cet onitrile (0.05//M NHACH
btitfer): G adiC¥HePOfYIne 0: 5% BHAMHH: 596584 12 ni n:

929 b, Hol d 953 ks F mLb Fpn;
oy chﬁdﬁ&yﬁné'[hﬂ PL ?%3&’%558 Prg'gg?ati on of

t
t
|

Det ect i on: nm DAD." EXAVPLE
(4212 2- ( 1tradedenydydxycygighiesyly | py AT@REVIARY | guasidi ne

QLT et U HRIERATEVG88Pne ok AYARED L o2 R opr i at e

amige, R3NHB meihexgpempunds sh@m:zgm%bl ex ¥yt 1l vere
prepared and identified by HPLC and nass spectral

afhtl yses. HPEOatmyethyons: HP 1485dMHPILC sy2t68m
Wers. 203 YO LRALABBGhH | " s00meH]  3.06

417 cycloheptyl 473.2 [M+H] 3.334

'HPLC Conditions: HP 1100 HPLC system; Waters Xterra MS Cy5 column, 2 mm (i.d.) x 50 mm x
2 mm, 3.5 u particle size, set at 50 °C; flow rate 1.0 mL/min; Solvent A: 0.05% NH4OH in water;
Solvent B: 0.05% NH4OH in ACN; Gradient: Time 0: 10% B; 2.5 min: 90% B: 3 min: 90% B;
Sample concentration: ~2.0mM; Injection volume: 5uL; Detection: 254nm DAD, API-ES Scanning
Q/Iode Negative 150-700; Fragmentor 70 mV.

HPLC Conditions (except as noted): Hewlett Packard 1100 MSD with ChemStation Software;
Keystone Aquasil C4s column, 50 mm x 2 mm, 5u particle size, at 40 °C; Solvent A: 10mM
NH,OAc; Solvent B: acetonitrile; Gradient: Time 0: 5% B; 2.5 min 95% B; Hold 95% B 4 min;
Flow rate 0.8 mL/min; Detection: 254 nm DAD; API-ES Scanning Mode Negative 150-700;
Fragmentor 70 mV.
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3.5 m
ra M5 C18 colum, 2 mm (Ld.) x 50 mMm x 2 mm
AM“%%?@lcle size, set at 50 0C, flowrate 1.0 nL/m n;

05(%32006/004471
i O8H7114 .- @fl@B%.‘NHIAOﬂ in water; Solvent B: Op
}W(ﬁﬁfg—l in ACN Gradi ent : ElXArMPDE419% B; 2.5 min: 90%B

Prepatatibm of &Oﬁp t@l)%‘?&ieﬁ&‘i [lﬁtl on: LI I nj ¢ ectl on

5-methyl-
VO| une: U1 Ull Z o4
X | t p 7

- ' ' 2-CN 430
Ex HPLC No. R3 Ooserved Ion (m n) 394 (CH2)
[ MFH] 2.55 398 (CH2) 2-di oxol ane 477 fMyHFN 2. 68 399
thien-2-ylmethyl 473 [ MrH] 2. 69 EXAMPLCE 400
Preparation of (2-T2-(1 -Adamantyl)-5¢pghe N y
Hpyrrol-1 -yli-Nf (1E)-am nol 4- hydngx @f_,yQamno
met hyl enel aggtanmi de) Step 1. To a sol tngm)pQ)‘ | ,
2- adamant an- ? H2 5- phenyl - 1ri‘f‘);rol l-ylY-acetic acol
e(aﬁ)ol n 1.3n N-Hmet hyl QLN i di none\embs/\addeﬂ (‘*o
24,chlome- 1- hyl - pyri d odi de (L1 o).

@y wars—st—+red t_room t gnper e_N
andcadd doP o0 b q’ | at DA vi al \_/
cont ai ni nghEL.ZMequi vaI ent s of hydr oxybutyl guani di ne
and 2.9 equivalents of D EA. The reaction was m xed at

ture overnight. The reaction was
ng%én dnt g?%@vtm@ft1muwebntj@fm|trlm ini68 sl wetv ealuﬁombmml{).ﬁ MeOH in

a hydrdg‘enélmmﬂ@\%'% Qadied’@hﬁ{\ge]of gt of I%t asy)N %(eg}gp u(i,qlzp{qlo?(lil/le H. The

2
reac’uogrwgs ydr'}%rggp@atégghgfpw@ apwmllmtelyﬁlf&w@mhmea&@n th%%ﬁpas
filtered throligh cditd. Mhe f@réf@-wbé‘b&@feh %ﬂd l‘lleqn}eg'éeg %lf@m in CH,Cl, and

t Acet 5hs
WaSheCtl\Ml'ﬂ? ép&%\k@g@p@ﬁgn VT%grmlxmlre %86 Bterad td remdveotis erhdisibhn The

o SR 0 B
conoenfg)eteg QQIV%\ Irpfl Ardngsheny| pyrrol e Acyl quani di ne

Sap zr/aTd) u%ISIrL]JUéEﬂ;( 291 @&lﬁ%%ﬁtadfg%e hpﬂ?ena/ yﬁrgl q{;g%gﬁﬁlpd;bfl 04ple CHCl,
was adcge[ds i?gﬁll enfd)-Nuear Q@Idu{rn@azgtmﬁdmarm;tlshm sltuﬂed’ abfro%n‘?q IX
tempera/kﬂreéorp’r BRapes wARA tlh%eé‘ééltfwa%%t?)éﬂ'_ﬁlpgrazo e-1"83Pox n%cdltnre?-lCl 10

[
equnvalents ofytrlet%ylamme and 10 moi% DMAP were added The mixture was stirred at room

temperature for 2 ¥ hours. The reaction was filtered and the organic layer was washed with
water, dried over MgSQ,, and concentrated.

Step 3. The residue from Step 2 was taken up in CH,Cl, and 3 equivalents of DIEA and
amine were added. The reaction was stirred at room temperature overnight. The reaction was
concentrated and the residue is dissolved in a mixture of DMSO, MeOH and water (1.5 mL total)
and purified by Gilson preparative HPLC system, R. T. 2.32, M+H 473. HPLC conditions: YMC
Pro C18 column, 20 mm x 50 mm ID, 5uM ; 2 mL injection; Solvent A: Water (0.05% NH,OH
buffer); Solvent B: acetonitrile (0.05% NH,OH buffer); Gradient: Time 0: 5% B; 2 min: 5% B; 12
min: 95% b, Hold 95% B 3 min; Flow rate 22.5 mL/min; Detection: 254 nm DAD.
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10

E XI X Ex. Qobserved 1HPLC No. R3 lon (mn) 401

AM1O§ 94 402
uryl met hyl 457 [ M+H] 2.
Fiwao etosabsydriof Ui BRUIZE I met hyl 461 [ MeH] 2. 91 403PCT/US2006/004471

Cycl ohexyl 459.5 [ MFHE PUBS 4(12/8802- hydroxypropyl

Prepatafor of M-HAdAmAR RS- r{h%m/rp%r Mg gﬁéﬁmﬁﬁ 435 5|v[ M7H—I]

2, 3- droxypr op
i2'- gﬁt ;4/|06 3, 5q* M, 3. 632 4 4082, 2, 2-trifluoroethyl N,

457 5[ §|]2 3y 2 409 3- e,mx&gar bony! - propyl 491R 2.

clopro o
Cy ) o N?_ 782 > 1'/:
trans- -hydr@%gxﬁl ohex N Re M-H] @e61 2 41 )

H-| m dazol - INg& oy opy|  485. 2" TMrH] 2. 662 414

a1 B RS e B
approp[r m@c@gldgmp QOyiocondp slydwriin TaBle] X e FreBRdd Hﬁﬁ%entnged by
HPLC &iadnfHaks @;B@C’tra\"gnéll q m% ?ﬂ[?(&tl n1snli\:|/Pt1§ é Lga?rn% fegm;eWaters Xterra

MS Cmgﬁ?clﬁé"‘nrr‘]s?e%"nh@ d@@ Fanmex v & By bafticte dird, Rt ﬁ@o\’“@“ﬂoﬁrate 1.0

i B RN 0 S8kt o U AN st e 0

10% B RRMIE $95 B6Arwat90h B SakavMonbefntmmeQOﬂﬁMKIen%cttlémgmlume BuL;
ativ

Detectibet Z2hh0MAD 288 0ES [RA o g )
150- 700; Fragnent or 99%% g»ﬁé@ép % %)Qa% SaQNasH@pA0 mY.
noted): Hew ett Packard _1100 MSD }Nlth ngnﬁt ati gnnm
Sof tware; Keystone Aquasg}éB%gpgo urm: nm x !
5mparticle size, at 40 . ent A 1OW (l)\IHéOAg c
Sol vent B: acetonitrile; Gaiz‘?ent: Time 0: 5% B; 2.
mn 95% B; Hold 95% B 4 nfsHy ow rate 0.8 rrL/mn_,
Det ecti on: 254 nm DAD; API - E?/%oannl ng Mode Negative
150- 700; \N/ Re

Ex. Observed HPLC
No. R3 R2 lon [M+H] (min)

418  5-methyl-1 +3,4-oxadiazol-2-yl)methyl adamantyl

419 (4-methyi-1 ,3-thiazol-2-yl)methyl adamanty! 488 2.45
420  2-thien-2-ylethyl adamanty! 487 2.53
421 3-aminobenzyl adamantyl 482 2.42
422 2-thien-3-ylethyl adamantyl 487 2.54
423 (5-methyl-1,3,4-oxadiazol-2-yl)methyl 4-allylcarbamoyl-phenyl 498 2.03
424 (4-methyl-1 ,3-thiazol-2-yl)methyl 4-allylcarbamoyl-phenyl 513 2.18
425  2-thien-2-ylethyl 4-allylcarbamoyl-phenyl 512 1.94
426  3-aminobenzyl 4-allylcarbamoyl-phenyl 507 21

427  2-thien-3-ylethyl 4-allylcarbamoylphenyl 512 2.24
428 1 H-indol-3-yImethyl 4-allylcarbamoyl-pheny! 531 2.22
429 1 H-pyrrol-2-ylmethyl 4-allylcarbamoyl-pheny! 481 2.15
430 5-acetyl-thiophen-2-ylmethyl 4-allylcarbamoyl-phenyl 540 1.72
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Fragnentor 70 mv., "" 1WD 2006/088711 : . " 1 1" ... |,
EXAMPLE 418 Preparation of

wO0200688¢711 Adamant vl ) - 5- phenvl - 1H pvrrol - 1- vl 1- RefaR)00a1004471
fnofr (5- net hvl -

1, 3, 4- oxadi azol - 2- yl)neéjaxﬁﬁ_%ggérret hyl ene) acet am de)

CN N-N Step 1 To a sol eqw val ent of

a3 fiH < :
su]fon{ayg{,ﬁ,g,ma-'“@ghégg [L%{d@s added a m xture of 5.0 g of

RANEy N CRET T1T 60 f MeOH. The reaction was

hydr ogenat ed at 5®psi for approxi mat el yHHN h@ms The
reacti on m xturey flltelO t hr ough cell S-Fhe
filtrate was cq ntratedsta‘d;nthe reS|d taken up
in CHCl @ wi t h-1. ONpNa The

m xture ws \! jeRea\t o remye the .
organi ¢ and aqueous | ayer Vet e separ at e orga_nl c
extract was dried over Na2SO4 and concentrated to gi ve

. !
BGHLUER Bh T <BiVERG AL oy et ot  ehaii-aviel- yibasatyl

guanidifEiz .8 masHadidads 2o6ad| *td/ APENTro Mhd\s ol GRINbOG ¥4 Ql/élght‘iﬂ%@tl‘?ylamme

Wats stirred at roomtenperature for
was adgﬁd hﬁwpforﬁaﬁmrb\ﬁﬁ ﬁ{_@dgo%}ﬁﬂ@g]l@ﬁ?% after which time ethylsulfonyl chloride

was add)édl. ﬂﬁemwcamlv@shoﬁaérh@m:m th€ réddue id QissBVEY A £Rb&ureTor DMSO,

th | % DVMAP wer e added. The m xture
meoH gl WY |EE o B st Rer bt isan ArbparaigsIRb Sy oo
HPLCcomtitions o Y M@.Srd CH 8 eblethnapdl minh R 50 rn@rﬁmm csumye h%ﬁecﬂ@hs Refent A;

water (§oblh MBI oy ) e, KOS Ol PR REEBH el ot Time o
5% B; Zmizc GVl 1 vhm: 05%D, EdIEIEY, B fifh; Wiverasded. milhen; Detectlon 254

e was_Stirred roomtenperature overnlg
nm DA[ﬁ"h@ﬂ %9 Bﬁie”vsvgg Zm?at ed and the residue is
di ssolved in a mxture of DVMSO MOH and water (1.5 niL

total) and purified Wrative HPLC system
R T. 2.32, M+H 473. - S: YI\/C Pr_o C18

Gradl ent :

=t R4 o Tlmso
5%B 2 mn: 5% H212 mn 95%b HoId 952%8239 mn;
Flow rate 22.5 mn &ion: 254 nméﬁ@‘R' ..

"'\ VO 2006/ 08’8;@@1 :n / Fi'/ -FCI
\/_7\ / % TEA, DCM %’@

Using essentially the same procedure described in Example 431 and employing the
appropriatealkylsulfonyl chloride, R'SO,CI, the compounds shown in Table XXl are prepared
and identified by HPLC and mass spectral analyses. HPLC Conditions: HP 1100 HPLC system;
Waters Xterra MS Cis column, 2 mm (i.d.) x 50 mm x 2 mm, 3.5 u particle size, set at 50 °C;
flow rate 1.0 mL/min; Solvent A: 0.05% NH,OH in water: Solvent B: 0.05% NH;OH in ACN;
Gradient: Time 0: 10% B; 2.5 min: 90% B; 3 min: 90% B; Sample concentration: ~2.0mM;
Injection volume: 5uL; Detection: 254nm DAD, API-ES Scanning Mode Negative 150-700;
Fragmentor 70 mV.
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EXAMPLES 419- 430 Preparation of
WO ﬁo&&sﬁqan&nt yl') - 5- phenyl pyrrol e Acyl quani di RR1/us2006/004471
v EL LY E ’blﬁv@s Usi.ng.essentially the same procedure

escribed i n"Exanpl'e 418 andBEEPOAYi ng the appropriate

am no acid, the conpounds slq Tabl e XX are

pr epar ed and identified by %g%g mass spectral

anal yses. HPLC Conditi ons: HPLC system Waters
Xterra M5 col um, 2m11(|.. 50m11x2mn 3.5 m
particle size, set a 0 ratelom_/mn

Sol vent A: 0. 05% NH4Q ol vent B: 0. 05%
NHAOH i n ACN. G adi ent™ w B 2.5 min: 90% B;

3 mn:_90% B; Sanpl e concentratl (E)P %e nvi IJLI’& ection
nﬁ 5

vol u L; Detectign: 254nm DAl ni ng
Mode 1—v—e——1—59——7—9-8—F|‘-a~g-ﬁ?H-t—o Ex.
bserv HPLC M-H]  ( ) 418

5- et 2 1, 3, 4'§b9<'afl§?%3§%1'fjoﬁﬂyl)net hyg]1gdanan /P 419

(4- metfayl - 1 3-t higgMuidny| ) net hyl adgpmant yl 2,@@8 2.45
420 2-thi en-2-y| et Nyl adamantyl 487 2.53 421

3-am riddenzyl adpivayisyfonyB2 2. 42 42283-t hi eA/3-yl et hyl
adamantyl 487 2.54 423 (5-nethyl -

1, 3, 4- oxadi azol - 2-yl )rnet hyl 4-allyl carbanoyl - phenyl
498 2.03 424 (4 met hyI EXAMPRILE aiml - 2- yI ) et hyI

yl}acetﬂ)gﬂ r_\y_t_lmar barmyl phenyl 507 2.1 427 2- th| en-3-yl et hyl
4- al | yl car banoyl phenyl 512 2. 24, 428

1H i ndol - 3-yl met hyl 4-allyl cagl yl - phenyl 531 2.22
Boc 429 1Hpyrraql-2-ylnethyl 4- yl‘car bamp |-phenyl 481 O

2nl5 430 5- t hi ophen-2-y rret hyl NES/DM

U—m al-+ytear @;}w@em—mo LE-43% !
repar ati on of / { Br
(2-f2-(1-adamantyl)-5-phenyl -1H pyrrol -1-vn-N-f (12)
i nof (et hyl sul fonyl) am nol met hyl ene}acetam de ) A

O _Orsol ution of 1 equjwal ent of OH
N[ 2- (2- adamant an- 1-yl - dgpenl-pyrrl-l yl)-acetyl]-

0

ani Bio/HeA§, P °2. cool OC. To the
| uh Medtkel0 eq t "Bt Koak €t hyl &
3) NaBH, DMSO

Br

)4 N
e) 2
)\‘NHg

A< o
OO —0L

Step 1: 1-(t-butoxycarbonyl)pyrrole-2-boronic acid (Frontier Scientific, 15.2731 g, 72.38 mmol)
was combined with KsPO, (18.4967 g, 87.13 mmol), bromobenzene (S mL, 85.6 mmot), DMF
(570 mL) and ~ 10 mL MeOH. This heterogeneous mixture was freeze-thaw degassed 3 times
and tetrakis(triphenylphosphine) palladium (0) (941.0 mg, .812 mmol) was added. The resultant
heterogeneous mixture was heated at 60 °C for 3d, then combined with EtOAc (800 mL) and

washed with water (500 mL) followed by brine (2 x 500 mL). The organic extracts were dried
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was added. The reaction was stirred for 10-15 m nutes,

wo Rbd/@s7Mhi ch time ethylsul fonyl chloride was P@qq%(mm‘eﬂl
reacti on was concentrated and the residue is dissol ved

(Na,SOk)Ncancahixated carafl pUdE) 15% EtDAciexjett give (ptoduatrls Bathdie)solid (60%,
62175 an r| f| ed by G lson preparative HPLC system

rons YMC Pro C 18 columm, 20 mm x 50 nm I D,
Step 2: SMWhen)Z! 1H=pyrmle§(:1t$i)(17r1 g, Scﬂ%emhomwa\i\ﬂtseolvétﬂ)lm%:mﬂmﬂ This

solut:on&agaq@ﬁp dsgfg;%%e {9 a %g})?%je {' cf%ﬂ%@'stlgwggg]ur%ggfwsjg S 20 3 mmol)

in DMF (4 L P SAftdB tiie bubbling hawsulsdided? Brbutyl/mmomoadagdte ¢8 rrdm54 2 mmol) in

DMF (1%&3@%@5@%&0%%“33&@%5p@? ﬁro ?vpset ' er %Orzm a .pﬂik heterogeneous
mixture (&s rqRie(dheaideitresetyNgHGOp teaydurridde pryto EOO A (25@ LY, @ d waahed with
ine G286 e PR B N 0B ARBLRT) i oumneo o
EtOAc/Hes smcdvgell) tangiteex amibet a@BiLyeﬂlnw adirpdwy2. 5@3@@16 0.00 mmol).

sten 3: RER R A TRl B N Yo SEtr bR s i 2B hlpltfe (11 mo) and
anhydrdue €M {2. éme.y THPiaskamas oedas wiffean icalbadinbéfgedthe sldLagidition of a
solutiongsg ﬁ@% (1@§%ﬁnwe ({;5) bﬁ.)%ﬁépg}ni F\%Fega}:;%r? ? glrﬁglgge% and the
productsiasextraeted mith sthyo aretbieoihe atieelprodurdt ivas mmrl&d lweﬂashA.
o BB THR o B P st v
tqueneSarrpI e concent ration: ~2.0mM Injection volume: 5 L;

sten 4: B8O APke A NPy oy ok VR el MR A IRERly ey 17 22

0.1 mol) and, adetic acif|(40 mu> " Tha soluticnaBasEhedied Q0 Thard thed brpnige (5.3 mLO

was oot ® ¢ WL 1 dposeqel iRty st of gy o min

and heading WaEXANPL Eff43fﬁe m)etp@r\ma iban efirred at rt overmght before work-up.

Step 5: }(i% (j{yzﬂafs% v‘a{%\’éydg%?%talﬂxkarg i EB Mbénﬁ;‘)pﬁ*ﬁ@%sk]was cooled

ace guani
with a icg- ath tawtykylwgmdﬁ)ﬁwn)ﬂﬁwa@C@EQSWww e él@%l Aftar shtredtor 15 min,

the abo%fg‘éﬁ" Q%Ei'é)ﬂ L{Jé%d?;(:%&séo g Osﬁm%ﬁd?%rb%% WEE% g@ﬁgﬂé\g& hbfed for 5 h
and the gslventivas r)emqmq!: y rotary evaporation and the crude was dlssolved into ethyl
acetate (200 mL). The solution was washed with saturated aqueous sodium carbonate solution
four times, followed with brine. After dried with anhydrous sodium sulfate, the solution was
concentrated to give methyl 5-bromo-1-naphthate (7.90 g).

Step 6: The product obtained above (6.84 g) was dissolved into THF-Methanol (3:1) (50 mL).
Cooled with a water bath, the solution was added with sodium borohydride (excess) and the
reaction mixture was stirred at rt overnight. The reaction was diluted with ethyl acetate and
saturated ammonium chloride aqueous solution. The two layers were separated and the
aqueous layer was extracted with ethyl acetate twice. The combined organic layers were dried
over anhydrous sodium sulfate and concentrated over vacuum. Purification with flash
chromatography gave 5-bromo-1-hydroxymethylnaphthalene (5.10 g) as the product.

Step 7: To a round-bottomed flask was added with 5-bromo-1-hydroxymethylnaphthalene (1.02
9, 4.3 mmol), bispinacollatoboron (1.1 equiv.), Pd(dppf)CI2 (0.03 equiv.), dppf (0.03 equiv.),
potassium acetate (3.0 equiv.) and DMSO (6 mL). The mixture was de-gassed and heated to
80 °C under argon. The reaction was allowed to proceed at 80 °C under argon overnight and
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(570 nmL) and ~ 10 nL MeOH This heterogeneous m xture
was freeze-thaw degassed 3 tines and
wo eaocags7$(t ri phenyl phosphi ne) pal | adi um (0) ( 9BAT/US2008004471

then dllui’ébQWIEﬁTWIﬂ) eﬂ@ﬁa@ﬂ:&i@dnd Waeerr §adhwaaleldaiae @gﬁ%@@d&and the aqueous
onmbi n

60 OC f th
laver wab e qiad T Sk AEe Nt FOmENET OrEhls Bras Mg Hlectprer
anhydrbys bcﬁdlul\ﬂg ngﬁatﬁ aﬁ@@oﬁéénttraf%{d&w@f gRuUe, G?qfcr!ﬂaﬁttc?\l\ﬁé@f feash
re concentra urifie %
chromglp gAML BRR 16 PG ST b OB ahi T o bori o (80%
5 Step 86.T3k/sol@ion43 tHe2pyrron Bronfdee(®. Rmmidi Fﬁh&myénel(lzl-rﬂy)r Meb#! (0.5lmL) and

2 M NaHEKE (EbT 45 2HA80 idoaour 85@?éé8 Bo 1 BAEPAPTLN 20

tetraklésmpﬂehylb@oesihwg (9.02fg)NEIT EBAIOsdlven‘@s wafd IBdmidolal)y deyabbdd. The

reactloé i aezz\g{:saftgre@g‘orn% E@a&@? #nwp ef:l H%%%(T@/ E@/{%@Qec}( MgSO0,),

filtered amid edntantialesl. Shromatograsioy (sililca,n EdD e emes Piffopded3Dmdeaired

el erogeneous m xture was quenched with sat.
10 produ @l@ }(’g dunped into Et OAc (250 nlL), and washed

Step 9iTota shrllutiw c(f 3I-2-[2EDBHpdrpxynidteylaeapbihakd- BylpamhengXtyrrak t-gi}-acetic

acid t- b\gﬁfl ggtglrf B)e?zs m%soﬂé%-ﬁ rkgl? gﬁ_gi‘ssfcgie 5 &(CF \g%e% a%/?gtleg;y] molecular

sieves.2Thig 3txturelWadallawenl tp stilStemin3 A sblutian df yyubhidsle HE 43 avhaedand

e BB c BEh R R 00 AR s s

15  prepared O 55emb:{ﬁ- 0.35ehiook) dfitee sblotioradal added aoll stirredlatibb 6O owvdrnight. The

reactiop B3 ens el b E ke d P st i i cohugtec The

crude pmdith:t eeh puritekhafiash chiematogrdphypfetitl atetatess % umathiared inosthyl

e S BT 05 T BB 0Nl P o

toluene. Step 4: To a dry three- neck round- bot t oned

20 flask was added with 1- R lp_gl Gam d (17.22 g, 0.1
rml) and acet| C aci d (4 sol ut| on was heat ed

f B-hyohraxy pingefulré Bphvepylatie :

uamdlﬁ‘ea peri od of 30 m n. _ The reactl on mi xtre vvas l
g——sl"llr ed at 90 OC for 90 mn and heating was turned

off. The m xture was then gtirred at rt overnight
b ‘Pre mtqclgnhycp,de Step 5: dr {CBI®ER was add d@i
hg—f—k-as;)k—ym t hQ —CF
o~ Ihe bt §§7§2 Jé‘(gil orTde (10GHL] e ndded sl owl y 0%

to t he flasi After stirred for 15° mn the above
brom nati on product (7.50 g, 30 mml) was addeg 'SZ

i Eﬁ&gre vvas ref<D xed for 5 h and the solmxent
Cregoyed by, eksaporatlon and th \/\;IaBE

TS g etate (2007
Pd( %dp{?\'?a he vvlth S ted aqueots \sodi um ¢

solutlonfour tinmes, foIIovved with brine. After

wi t h anhydrous sodium sul fate, the solution was F’

concentrated to ve, net hyl 5-brono-1- ht hate (. 90
gé >< y nap )\\NHZ

O 1 ot e
— T HO —_— I/

25 Step 1: To a dry round-bottom flask was added 6-hydroxybenzofuran-3-one (5.03 g, 33.5
mmol), dichloromethane (30 mL) and pyridine (3.2 mL, 40 mmol, 1.2 equiv.). The mixture was
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Step 6: The product obtai ned above (6.84 g) was
di ssol ved into THF- Met hanol (3:1) (50 nL). Cooled with
w@2wabss7ibat h, the sol ution was added w th sSodPCIUS2006/004471
cooled with @nyick batb a@éXhmsa@dedwdthtdmetms adtokdrice (XY UT.0 eqaly.). The ice bath

was Q51 8 8 A SR g EDSeh SRR AR L b ves

then dlksltﬁdumtmethyl'awetaﬁ@\(m raly)earsl satraguseysasaidtion ofiachnidmum chloride (30

o) TS L T Al D BS5LL5 e e
with eﬂs«bdceja’uesiwlcéatTeea:nmbowdccmgam@IegaeTsmeeas wagitadvith brine once and dried

over sl KGR 85T G SRLORA P reppc v

punﬂedphyddummlonsmmmer tWﬂ:eato goerice paetpoodeatt (3. 86 §) widtsa @réwed 80%.

stn 251 85 B AR YGRS BRULSOLGDG L 23, o

mmol) (aohmowdlclvobomaﬂtpmfe 60 ntl3 aad uemur)w caﬂmﬂassdmnhraole)t @he mixture was

cooled gﬁlhg o‘?g}ég)’acét&ﬂﬁ H\%%t%g%gb%ﬁg ’[I‘I:ITIC ggﬁnd&?@ 68 mL, 1.0 equiv.).

The dryrleagetihcwaamamoaw eméwettempemedloaﬂy BAcE torrtl eThearegotion was

monitoreyY %g ﬁ*L@h tAffé'? gflr}f'?d;atqit o Of G J1 wga %B%Iet%oc grgaatkg gﬁ@cd was

rs wele séparat
removeriéwéﬂtrams é‘iae ﬁlﬁ@t\w wnphntatéryl Flastetiabmatogirayhy gﬁve 2.35 g (72%) of
pure prg(gg})l ned organic |ayers were dried over anhydrous
um sul fate and concentrated over vacuum

Step 3:piip pirpun-baivmvlagk wassadted-aretmye- h)rmwyglmnzotunm triflate (2.35 g,

7.25 mrﬁ?l'} %%&ﬁ/ﬁ %%eté’[%gg l‘lmﬁigéfz? 8%%&1 %ﬁr?a%o at?%—éérﬁﬁl(f g I%#u\/?
Pd(dppiEtaH0.08 &5 uin) dmfdo 23 NS HIGTR! dioxanei (0 wi3. Ftle etixttileewas de-gassed
and hed18d %(W@Gh&h %6 Tthe éaéroﬁ%s@gwga c%\%%gg@aﬁ 80 °C under argon

tetrakistri hos
for 20 haasichiiaen dil ‘é'th ﬁﬁiM/ﬁiQﬁme (30 meharxbwater (MPenk e dltd tor layers were

separatHi'j éﬁ&‘ﬂf’e o§§ éa:yére\gag %r t%dmn @%thﬁ%cg&e eg@éek ofh MR nBindl organic

bri ne/
layers v dged pvar@ahy@hve o rsalite apdicpnesairaied@Aer esuane Sjlash

chroma%?éﬁh?%@vé h1°e (38hiE @SteP PRAUEL .54 4076 88 Step 9: To a

Step 4:N[ fzg [ré?r(%bqigw telrveastaaded fpavetrxyeenzefuyan-35 pihaegilatgppranate (780
mg, 2. 5@'(5\?\?[0?’:{&!0@%9(3' @m@?'ZdO M%ﬂeﬁbs §3ttdn éf%e&ﬁm@ﬂac?na't@@'\@ﬂ_'

activa ang strom nol ec
Methang| (&Vfé)sandrﬁﬁi(fpﬂ?ﬁ)& & "iarol) I‘\@MOﬂ of &hlityl 2Lromass-phenylpyrrolyl-N-

acetate fﬁﬂﬂolﬂeh@'@ 9§ eHANY @'é&;@w"}qas(tﬁeﬁ'g@de)d DA re(\gaé‘@@n%%ssed by

dried over nol'ecul ar si eves, He ass

vacuum(ﬁy@rhe@ﬁg 10i88y gsurw&gat@p@pgh@deacgon{,gyaﬁgllqwecbtoagocmﬁgme)t 881°C under
argon fdr B@e@@h@bh@&emu@@%@l AR agdhle" @8 nat aﬁé g;a?erc(g%lg &k two

The reacti on was worked up wth br|n
layers wer-pensiemand fhiq aqiieeys kyar W@meﬁrﬁcm\waw eﬂnhleacgtah@lbmce The

combmeﬁf Syt Iéé?ﬁs \Dé'r'é' cfrie@%v@b/armyéms %B&lgﬁpiﬁg{eaé?ﬂyc&gémyied over

cetate-5% net hanol in eth acet at rovi

vacuum ,Fﬂqs@ c@mmgg,r@pbygga\ga tﬁg coyr,)l@qi grogg%N {2-€2- mquﬁpxy@ﬁﬂqo)furan 3-yl)-
5-phenyiy ol -y X0 deid8Buty! ester (150 mg, vield 15%).

Step 5: N-{2-[2-(6-Hydroxy-benzofuran-3-yl)-5-phenyl-pyrrol-1-yi]-acetyl}-guanidine was
prepared by the standard guanidinolysis procedure using N-{2-[2-(6-Hydroxybenzofuran-3-yl)-5-
phenylpyrrol-1-yfJ-acetic acid t-butyl ester. The crude was purified by HPLC to provide the
desired product (15 mg, yield 35%). LC-MS M-H (m/z) 373.4.
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Preparation of (N-f[2-(6-hvdroxy-1
- benzof uran-3-yl)-5-phenyl -1 Hpyrrol-1 -yliacetyl}-
W e@aiogi7ne) Step 1: To a dry round-bottom fl asRCTES2006/004471

and then added with acetic anhydride (3.42 g, 18
equiv.). The ice bath was renoved and the reaaT oM, Was

?ﬂl/bowed to proceed at i CO8PEr ni ght . The reac%’ign

xt ur e Red"hen uted with ethyl acgrate (80°nL)
ne—8at .—agueous ( Bf ammonium glg\%l& 6745{30
. The organic | ayer#4nd aqueous |ayer weke/
epar at e t he aque I '
TG pSente BtEe baRe B e R bel{ T ERAnpRE 3T M U
5 hereinab®eheact sinbloying itmeamrogrizia domnicetido ReB(Sbid, e comiposnds shown on

fore concentrated.w [ j crude
Table XBf i preRA Core P Ak LS el PR Rp AR EpanleeR,
to give the pure producTABREDXIY) with a yield of 80%
Step 2: To a dry round-bottom fask was added
6- acet oxybenzof uran- 3-one (1. 9;U\g, 10.0 nmol ),
anhydrous di chl or onet hane (3WNniNHand cesi um car bonate
(30 mmol ). The m xture was c ed wwth a dry
i ce/ acet one bath and n afide®@with triflic anhydri de
( 1.68 nL, 1.0 equivVv Thendryni ce bath was renoved
and the tenperature W \ " acﬁ"ed to rt. The reaction
was nonitored by TLC. Afte tirred at rt for 2h, the
r|eaction was conpl eted and the solid was renoved k§-MS
fNd.tration. The filter w2 concentrated. Flash (m/z)
chromat ogr aphy gave 2.35 g (72% of pure product. Step
Z37To a round- bot t on-flesdsypmshyndded 349.4
6- acet oxy- 3- hydr oxy- benzofuran triflate (2.35 g, 7. %53
38l ), potassi um acetaf¥@nephaw! g, 21.8 mol ), 344.
bi,spi nacol | at obor gt AL j d(dppf)Cl 2 (0. 3
e‘@éi v.), dppf (0. ggluér%u%\q@?ﬂxg%ﬂgngfoxane (30 nm). Q%Ze
m4t ure was de- gagsaddrargndibgjpbenylo 80 OC under ar3g8r.
The reaction was all owed. to ceed at 80 OC under.
&don for 20 h and"?'ﬁ@ﬁ%?’?h@@gevﬁth ethyl acet at 5’4?:?0
and water (15 3%21droﬂ?ﬁeth¥}§bh|eﬁwers wer e separ at3d.4
and the aqueous | ayer was extracted with ethyl acetate
tAfidce. The conbi ned od-geetvieheners were dried over361.3
aphydrous sodi um sul fgte and. concentrated over va
I'—‘P1 sh chromat ogr aphy ga é%'f"ﬂ"g%boroni C ester produgstéslérg
(44551 g, yi el d 168%yi-23-@Rydto-TFeindolr®und- bot t om f | a#R.5
was added 6-acet oxybenzof uran-3-yl pinacol | at obor g,{}gtzle
(4760 ny, 2.58 mmol ), 3tydRMe! 0 nl), 2.0 M aqueolrs
s tion of cesiumgar m.), Methanol (2 )
a%! Pd( PPh3) 4 (O. O7€anﬁ'gp?hﬁ)&{h§89ution of .--butyl
248 ono- 5- phenyl pyr 3ob-gimdiadetenyle i n t ol uene (2.58 -
nmol, 1.0 equiv.) was, thep %dde)d and the m xture Was

d¥9assed by 4-n-putylpheny
450 2,5-dimethylphenyl 347.3
451 4-(cyanomethyl)phenyl 358.3
452 2-(trifluoromethyl)phenyl 387.3
453 3-(cyanomethyl)phenyl 358.3
454 4-(2-cyanoethyl)phenyl 372.5
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vacuum and heated to 80 OC under argon. The reaction

was allowed to proceed at 80 OC under argon for
we@@eosgght and then diluted with ethyl acetat eP¢R0SI00§/004471

and wat er (5I m). The EXAMPAL¥ASS were separated and

anhydrouﬂ sodi um suI fate and cq_rﬂce@)trat ed over vacuum

FI asith t ot SMRY gave t he ed pr gt

N-{ 2- [ 2-%6- hydp xybenzofuran-?(\?gye( (2) BIOH,CO ’
5- phenyl pyrrol ] C]tIC acid t-butyl és?@f 6%?0
ng, yield 15% P,ﬁz%

N-{2-[2-(6- Fydrgxy benzof ur an- 3-yl ) - 5- phenyl - pyrrol -
-yl']-acetyl }-guani dine was prepared by the standard
guani di nol ysi s procedure using

N-{2-[ 2- (6- Hydr oxybenzof ur an- 3- yl)}ﬁ- phenyl pyrrol -
-yl]-acetic acid t-butyl ester. Th “crude was purlfled
by HPLCtB2pr0vi de t he 1peiscogd pNGddEt (15 ng, yield
35%) . LC}%E H [fnl z) 313—4—EXANPH§g\ﬁ37-454
Prepar at i

_ _ Ar Y| -Beyphidmy| pyr r ol ey Ac guani di ne
Derivatives Using essentially theP yperegedur es
descri bed in Exanples 435 and 436 he nabove, and

enpl oyi ng the appropriate boronic acid, R2-B(COH) , the
Step 1. oc‘)undsshovvn oI TaI e XXI | were prepared and
tep 1. PH DReNVi MR-l MPIOUB e ct ral  anal yses. TABLE

P

Toa stuﬁ%@ éolgﬂb i ;B@nMM H@rrélm(zém ¥g72.28 mehdipwyphedsd a 3diotieh of

EtMgBrg@ﬁ’l gnlﬂzgg %’ur’?{ﬁ; m)}n ?HE é%mlll) %2@02@ %Q&ém‘ CR¥dr stirring for
10 mln%e?gmﬂ?gshdm?ﬁ}w@ Wé@y:bolaéiﬁ‘o 27919 2and treated with a solution of S-pyridin-2-
J benzsrscatpp OB e S6TTOR P Gauly g Y g e at 72
°C, the FalchsPb&urd |wa%Q/?arﬁweé4,@ t3 rdvyal tanmaméterwdmd%éi!ﬁred 04/4r7mght( fThe
reaction wgs? qbgnn%eé 3/ s}a/l{urateé ?\ﬁ-l 8[ andd acr@t e%ywnﬂwhgcﬂ}/eous 2N HCI (2.5 mi). The
two layers were separated and the organic layer was washed with aqueous 2N HCI, dried
(MgSOQy), filtered and concentrated. The crude material was purified by chromatography (silica
gel, EtOAc/hexane: 5/50) to afford the titled compound (290 mg, 48%) as a solid: mp, 159-162
°C; MS (+) ES, 248 (M+H)".

Step 2. tert-butyl (2-benzoyl-5-phenyl-1H-pyrrol-1-yl)acetate

To a stirred solution of phenyl(5-phenyl-1H-pyrrol-2-ylymethanone (399 mg, 1.62 mmol) in THF
(10 ml) was added NaH (78 mg, 1.95 mmol, 60% in mineral oil) at room temperature. After
stirring for 30 minutes, the reaction mixture was treated with tetra-butyl bromoacetate (0.52 ml,

3.23 mmol). The reaction was stirred for 48 h at room temperature and quenched with ice water
(25 ml). The two layers were separated and the aqueous layer was extracted with EtOAc (2x50
mi). The combined organic extracts were washed with H.O (50 mt), brine (50 ml), dried
(MgSO0,), filtered and concentrated. The crude material was purified by chromatography (silica
gel, EtOAc/hexane: 3/50) to produce the titled compound (333 mg, 57%) as a white solid: mp
85-87 °C; MS (+) El, 362 (M+H)".

Step 3. N-Jamino(imino)methyl]-2-(2-benzoyl-5-phenyl-1H-pyrrol-1-yhacetamide

A solution of tert-buty! (2-benzoyl-5-phenyl-1H-pyrrol-1-yl)acetate (148 mg, 0.41 mmol) in
trifluoroacetic acid was stirred for 2 h at room temperature. After removal of trifluoroacetic acid,
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449 4-n-butyl phenyl 375.4 450 2, 5-di net hyl phenyl 347.3
451 4- (cyanonet hyl ) phenyl 358.3 452

wa-2(dorasg1wor onet hyl ) phenyl 387.3 453 PCT/US2006/004471
the res%ué%n%@dhmm @h y110386, Mediad1 frldoraneethy! rré ey lkyers
5EXANMPLE 4 reparation of

were s%qqratpg @ng@l}?z@g}{eogs piae yiracied with CHZCl, (3x10 ml). The combined organic

extracté"w@bér\ﬁ/@éheb W fPﬂQ{U gﬂo' i, %ﬂin@'(mhl)%rleﬁ .80, filtered and concentrated.
Pheny phen rrol anpone To a

The cruge m?t@aalgftﬁsbﬁqr jBd By chid ﬁﬁiﬁ/% IJF QA XaRg HC 03
10/40/cmmb )afﬂﬁ@ﬁ(Z%ﬁQ%/ nylf-1 yr%l 1 Blic 4&id 825¥hg, @04@ as an oil.

t room.t
To a stiegspuln pr %qbewzev' %@herHVF'uH ivgrrolr wFacelis P EaH 0y 85 Timol n
DMF W\@ml)q@a:é atlielol, 1 Y&r%y@nmndta&@at(ess Mgt hoa nﬁfﬁ’d)l}léti r@ﬁmqémperature

enzenecar bot hi oa

After stﬂ:ﬂg(i/ 5orqrp ﬁ_qpfe%gtlom rjuxtuAeF was tregted ly\pth@ qoiqtloiwg)g lgpﬁru lgg hgﬁirochlonde
(244 mg /8589@mdInie DeRCL.5 o) mwutsjthwamﬁe mmmd pal; ¢ ﬁwmor)owmer stirring over

er at ur and stirr ed over e reacti
night, U EReT A Vs e WlcsC T B ARspLs s SxirBcted with
Et,0 (3RG0 &MY EtGAL HOl mif 2T5e Bbrhbindd ergam dx&wteswen@ aﬂe@msag)edltered

and cofAnug g EBHUde MR a s TS Gh e TReAs RLCR oble
EtOAc/gtaiaefeyzmh NWE $n M@/Oll-l(‘) iBe 5N tcfgwg ﬂ’ﬁ] tﬁ@? @?Pubg(m {1I696m%€5(8;/09) Oas a white
. C e . T or e | e co oun
solid: mpz 4%‘5133@@?%@5% %‘.‘g &6‘?{)159- 162 0C, M5 (+) nrrE)s, 248
(MtH) +. Step 2 . fel/f-butyl

(2- benzoyl - 5- phenyl E%M"Er 04156 AR{IB gg}et ate To a

stirred sol ution of
Prepargtien vf (N-[iReletérohbylb-pled nyR4 Hipyiredl Maylmve tfiRRAnIdIne) ID&Hvatives

mmol) in THF (10 M) was added NaH (78 ng, 1.95 mTcNH2
60%;in mneral oil) at rogu t enper ature. After )\

i ng M8 i nut es, @ ﬁ}ctln m xture wasN” “NH

ted wih Tefra’ butyl brgmogceratye, (0=52=n, 3.2
mol ). Tie reac was stirred—or 48 h at room_ © 0
terrperature/[gnd gugnched with ice water (25 m) e N
two | ayer Bzweisé S¢parated and t he aqueous | ayer W/ Ro
extracted with Et QAc (2x50 nml). The conbi ned organic
extracts were washed with H20 (50 m), brine (50 m),
drslr@deés!\dmﬁéb@/) the bamteprededund desodissut iraEsdmplEhé58 rhetieinabove and

employiRly AppiAReaputiah Y, SRI AR ek e iifihes shown on

Table XX3B 3era prepdfdd sl idervified ey SIOIMRI an@ma&5sﬁ€ot&€ané&’ﬁ‘se(s+)
El, 362 (MH)+.

TABLE XXIl
L.
HN
o//jﬁ
N
\_/
Ex. No. R2 mp °C MsS
456 2-furyl 175-177 335 (M-HY
457 2-thienyl 147-149 254 (M+H)*
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Step 3. L/-[am no(im no)nethyl
| - 2- (2-benzoyl - 5- phenyl -1 H pyrrol -1 -vDacetam de A
weabastosgmiof ferf-butyl (2-benzoyl-5-phenyl-1 PCT/US2006/004471

H pyrrol -1 -yl)acetate (148 ng, 0.41 mml) in

trifluoroacetic acid mfor 2 h at room

tenperature. After re fl uoroacetic acid,the
Preparation of dl-[\@-behz\d - il H- 12ylfalat anhdied] (1 nl)

d_H20 10dﬂ). The two Iayers wer e separated and the

sextracte L th ZFRCI 214(3x10 m ). FhRaH
LA S S i

1 ), dri ed (Na2SOf ad ayBrcH,COMe
concentrat ed. \FHe crude material was pH I ed SE'YiOH
chromat ography (silica gel, EtQAc/hexanelH CO& :
10/40/0.1) to afford
(2- benzoyl - 5- phenyl - 1Hpyrrol -1-yl)acetic acid (125
ng, 100% as an oil. To a stirred solution of NH;
(2-benzoyl - 5- phenyl - 1H pyrrol - 1-yl )acetic acu]i\l SIQ
my, 0.85 O2Hin DVF (2. ONH) was added

1, s yl d||mdazol I§] g , 1.02_mol) of oom
t enperaty stirf?hg Tof e 1 h, reeN:tlon
m xture was S WlthaSO|UtI0n o, e

hydrochl ori de (44/ ng, 2.55 mmol) in DVF ( /@

triethylamne (0.54 m, 2.55 mml). After stirri

over night, the reaction m xture was quenched with H20

(30 mM). The aqueous was extracted with Et20 (3x30
M@M@&m&m@ﬁme corrbi ned organic extracts were

Toasoﬂrnbﬁ@fém&g% ¥|f1 @Frgo‘l’-z theti %ﬁé‘&éﬂ)‘rﬁg f'ﬂ’ﬁn&quﬁrOH (50 mi)

was adggditaBHellaPieg, 22\7! @\mqlmtm@c@iferﬁmramra)Aftter rgﬂluxmqfhem h, the

reactior} H)J’ug'g %?Q%@%@Q%@%&é&g fgglﬁw%)?er% %MJE%%E@%O%S extracted

with CH6lz (Pr18pariat Tlmcahbined organic extracts were washed with H,O (80 ml), brine

I - I

BB o M T AN e
chroma qgéa%(r@t doeexaneeS/Besiodiedte fitedsqansued45%! mg, 81%) as a solid:
mp 82- é]@cr@ll\ﬁ@pg\{;_q; @@g map?@yl ng the appropriate

-pyr| n- hete oaryl car bot hi oate, the conpounds
Step 2. areiivh (5 phgxyliIiH-prak- 1ntlageiated and i dentified by
t
Toa solﬂ%oﬁ@-@e%ﬁ;% éﬁﬁﬁ? fl-"flr)yr?ﬂg 4»16;77 @(ﬁbﬁ_ﬁ(bﬁ\/’g’?@?ﬂl) W2s added NaH
(60% mznmﬁraéﬁ'iu%ﬁ!m ﬁ@mwﬂ) el i@)@qwiu@ inz@epodisar sfiepatirgng for 30
min at r%%ﬁ&h?&%ﬁﬂé -tRe RIEAYH rrﬂxtt'ﬁ"e%sr@atéld to 60 °C and methyl bromoacetate

uani di ne)

(0.57 mbﬁt%rﬂﬁrﬁ/) aspfisied| After wrsltlmne at §0 aCslbe niegaian whas cooled and
quench@@ﬁlﬂb( bé@é&BGIWHC%ﬁO/ mng’ﬁ'i haufsolh WERERREQDE witf EIORB (3x30 mi).

nmo iniP
The Comblned orga?uc extracts were washed with aqueous 1N HCI (30 mi), H,0 (30 ml), brine

(30 ml), dried (MgSO,) and concentrated. The crude material was purified by chromatography
(EtOAc/hexane: 3/97) to afford the titled compound (240 mg, 39%) as an oil: MS (+) ES, 306
(M+H)",

Step 3. (2-benzyl-5-phenyl-1H-pyrrol-1-yl)acetic acid

To a solution of methyl (2-benzyl-5-phenyl-1H-pyrrol-1-yl)acetate (203 mg, 0.66 mmol) in THF

(1 ml) was added agqueous 1N LiOH (1 mi) at room temperature. After 3 h stirring at room

temperature, the reaction was quenched with H,O (10 ml). The aqueous was extracted with

Et,0 (2x10 ml). The aqueous was acidified with 1N HCI to pH~3, extracted with EtOAc (3x15
80



was added NaBH4 ( 1.08 g, 27.0 mmol) at room

tenperature. After refluxing for 18 h, the reaction
woiadesgrinas cool ed and poured to cool ed wat er PCTAB2006/004471
ThéTtambnFréteo@qm@x&amsveee(maﬁdemwwm(mm ing2%xd 00), ptiga

he conbi ani c extra O (80
(Na2804}ne5\d C‘Eﬂqeﬁgaf(eéo[‘ﬂﬁ)” Udﬁrm%tar' %Feg\??fb’t er eda dzgn[g% .
(EtOAC/MBOEIe BEBatcasovid Hige mrea!ct@mmum (£85 g 960krdsfa ealidbynp 137-139 °C;

aphy (Et OAc/ hexane: 5/95) to give the titled
MS (+) é%r?%ggﬁa%%l ng, 81% as a solid: np 82-84 0C, M5 (+)

Step 4. E&mﬁsﬂm(riwmbﬂmﬁaaa-bénzmtmvl -1H-pyrrol-1-ylacetamide

Toa stlrée(g qymzﬁl ?2 henﬁ%y %yla e;?r,}{;%ll 1%/%%%%?%%‘@?%@3930 53 fEm8‘) in

DMF (1.07) wiasﬂa«ﬂlMﬁ 1,%- mrbomﬁmnﬁiﬁe@ (N6 02Birmmat) akroaim f@mnerature

After 1 hA?ﬁllng]r,g; g}q rrela?tl%‘ rp%ﬂ‘, r%wa?n rﬁatteg th\g?né%%t%n'd? gpgﬁdlﬂgr ht‘b%ﬂate (286
mg, 1.59 macdl)l i DM §.0re) avaistribtibplbeihet ©. 2620nlo¢5émnnﬁt Aiter stirring for 18 h,

the reac ?n m;)i%cgtvge{se 91 %Zd \ﬂt]%HQD 21%91'\5\%%5%%%{&@3 é%‘{glta@fedlvwm EtOAc
(3x30 miju&ne keedhbiniet rganicexiackNvéicivasBed with H.OHEx3gubduinedde mi), dried
ed with
(2250 S TER §¥1 kRt Ty Rt laleel Ve PRER St Ro pagny e
gel; EtOA32MNH; indvie@Bl: 02/0) 1 give tﬂle|tlﬁe|d copsad (éﬁ@lmg 74% as a solid: mp
rude material was purified b

155- 158?8@%%&‘61%35?% Ac/ hexane: 3/97) tg afford t%e

titled conpound (240 ng, 39% as an oil: M5 (+) ES,

306 (M+rH)+. Step 3.

(2- benzyl 5- phenyl 1/ - XAMELE 459 I)acetl c acid To a
i iin ihgimethyiha faryihe ! 1 -1

Jaceta ﬁ'!! acet ate (203 ny, 0. 66 rmol) in THF (1 m) was
d aqueous IN LiOH ( 1 m) at room tenperature.

er aHur e, the reactHi on

acidified with7/1IN HC to pH~3 extracte '}Aﬁilftr%izcoozmt
(3x15m ). The conbi ned organi c extracts were washed
with H2 (it>m), pne "i mj, apea (Na SO4) and
concentrated. The crude material was puri ,gzed

chr onat ography (Et QAc/ MeOH: 95/5) to provi he titled

corrpoundggg 9608/% am a solid: np &R7- 0C, Ms
e
aminno( i m no) met higdN"- lelg'z bewzyl - 5-[pheRyl - 1
ol Qacet am—d-e—?o—?st d ¢ i on of

y nyI 1H pyrrol - Q
0.53 nmol ) i n”DMF (10n1)vvas added

1,1 -carbon I d| i m dazol e (172 ng, 1.06 nmol) at room

Step1¢2=93,@.éfﬂﬂﬂ 98y rjng, the reaction nixture
2- (2—fur§(‘?ﬁ1%tﬂyf)9ﬁbl?éﬁg\ﬂ‘1 Hfbyﬂro%(i/{/éét lﬁ%@:@ar@ﬁ by ld:@iﬁg @sBéntiaty thersaie procedure as

ng %% Egd &%\ﬁ | am ne
Example 8585t 1. as %90%(8[17) P ¢ 1805 Msi (ﬁb e @AY
Step 2. tert-butyl [2-(2-furylmethyl)-5-phenyl-1H-pyrrol-1-yljacetate
tert-Butyl [2-(2-furylmethyl)-5-phenyl-1H-pyrrol-1-yljacetate was prepared by using essentially
the same procedure as Example 458, step 2, as a white solid (76%): mp 59-60 °C; MS (+) ES,
338 (M+H)".
Step 3. N-Jamino(imino)methyl]-2-[2-(2-furyimethyl)-5-phenyl-1H-pyrrol-1-yllacetamide
To a solution of guanidine hydrochloride in anhydrous MeOH (1.5 ml) was added powder NaOEt

(80 mg. 1.17 mmol). After 10 min stirring at room temperature, the reaction mixture was treated
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the reaction m xture was quenched with H2O (10 nl).
The aqueous was extracted with EtQAc (3x30 m). The
woaodsiosgd1or gani ¢ extracts were washed wi th H2@Cas3®6/004471
witn remHouty! f2Frrery(rB€hyi)-B-phenyieiti-h a3 hcetatel 1ATRF 66 SAiRthg at 55 °C, the

eactof AISEIC ) o I ISR A S ARIES Bl 5. oo
organicglaye._%)wascse@armed hed thetdaedowsompoentchc{ei30itMBIO ARAZX 1 3@)a The
combin}gb'r%;nécg%tgtcﬁ velqgr%fv\%%hec'iv\flsvn& -‘:1)20'%’?5 m%sgrlrgewh@ml) (E)éA I\(ﬁazFSO4 and

concentratedarfiheafide mejenet waspRifitd by 2hfomiatbgrapty(siicd gph EfOAc/AM NH; in

MeOH: ;&@% glvelrrﬁ% t%éﬁ ?Cetogﬁ"gﬁ& %ﬁ&p‘@?}}?%? olid: mp 80-82 °C; MS (-) ES, 321

(M-H)".2- ( 2- furyl met hyl ) - 5- phenyl - 1H pyrrol e was prepared by
using essentially the sane procedure as Exanpl e 458,
step 1, as a solid (91%9: np 79-80 0C, Ms (+) ES, 224
(MH—I)+ Step 2. felf- bLE&AMPEE(dB furyl mst hv

, [ f

acetam de To a soI i f  guanbd 3
hydrochl ori de /n anhydrous MeOH ( 1.5 m) vvasq%)ggéglgzcozmt
powder NaOEt (80 ng. 1.17 mmol ). After 10 min stirring
at roomtenperature, the reaction m xture was
treatedwitn re/ -Putyi

i 2-(2-ruryl net hyl) - g!l_phenyl 1/-1- pyrroN!Hi yl ] acet at e.

After 5 h stirring 55 0C, the reagf m xture was
ool ed Bydench Hh H20 (5 m), diluted with
15 mM). The—ergan+c | eparated and the

AGUEB(S Yy extracted with @ ( 15 m). The
conmbi hed organyc extracts wel P H20 (15
m), brine (5 nm), dried (Na2SO4) ongent r at ed.

The crude nmaterial was purified by chromatography
(silica gel; EtOAc/ZMNHSin MeOH 97/3) to give the
Step 1. t3-Phesl - QRGP inkek hfe as a solid: np 80-82 0C
- \ LE 460 Preparation of
2-Pheny5-dhprd imethy) Frwwlezwwprﬁﬁem bysusinchessentally|the same procedure
as Examﬂlé@ﬁ@)’é’té@h (és a %Iio@@@@@"@oﬂﬁ)oﬁhgﬂbﬁhﬂed by '"HNMR.
h |

,yrnole

2le\as prepared
z‘ert-But%){ZJpﬁérﬁW%(ﬂﬁé?rmziyﬁhétMyl}-h‘ﬂ-p?ﬁfﬂﬁ plﬂéb%?eﬁ!é‘ Was preparedpby er)smg
essentially the same procedure as Example 458, step 2, as an oil (83%): compound identified
by "HNMR.

Step 3. N-JAmino(imino)methyl]-2-[2-phenyl-5-(thien-2-yImethyl)-1H-pyrrol-1-yilacetamide

N-[Amino(imino)methyl}-2-[2-phenyl-5-(thien-2-yimethyl)-1H-pyrrol-1-ylJacetamide was prepared
by using essentially the same procedure as Example 459, step 3, as a solid (28%): mp 99-120
°C; MS (+) El, 339 (M+H)".
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as Exanple 458, step 1, as a solid (83%: conpound
identified by 1HNMR Step 2. ferf-Butyl

WO 20l08siill - 5- (t hi en-2-yl met hyl ) - 1H pyrrol - 1- yl PaTaisa06/004471
tert- Buty\ EXAMPLE 461

Prear[aﬁoR%? ' | AN v-BEn M@%ﬁm

A&

imu&l_ﬂmmh_ga__@) step 2, as an oil (83%: conpound
identified by 1HNMR Step 3 . L/-rAm no(lm'no)nethv
p- 2-[ 2- phenyl 158(\leen 2-yl met hyI) 1 Hpyrrol -
-yliacetapi de angHNH

/V- ni no) 2- -6t hi enc@eiy|ovet k)
rrol ;%rﬁaene S pr ar ed -by—dstag—>

ess tially theksansr p;d)ced e as Exanple 4%91—1291&@ 3,
as a solid (28%: np 99-120 0C, Ms (+) El, 339
( MtH) +. EXAMPLE 461 Preparation of (N-Et hvi - 4- (1
-{2-rN - (3-bvdroxv-propvl) - gu i di nol- Zypxo-etfvl >-5-p

henyly 02- ngt;_;a,ﬂbzam d )\IHStep ilv(&@ m XNUIWQH?of
5. O~g 6 mMop) anhydroue z
(27 1) diethyl am ne’C8nd 2 0g I ccdmoINEtgvas

treated with 10 nL arfi{4PBus benzene and was stomared
for 1.5 hours, eated with 5.26 g (27 mmol) ethyl
(4-acetyl) benm | acetate and 3.58 g ( 18 mn;ol)
brormacetophenoue and stirred at roomte guref,or

72h. \Ije react lor! Wed)Hl nt\e-NE25 nt{%/q_aqueous

H2SO4 xt ra&t ed 2x_with gthyl he organic
ext r abt s@v\g ymhed wi theAlN HC, l\/gSQ4
and evapor at to afforgg tan sol | d 1 MR i ndi cat ed

that the crude product was a mixture in near equa
proportions of the desired 4-

Step 1: (A'rﬂ%tgre“of@@BB(% e%rﬂélybahﬁ%% <§5¢br%ﬁ&é“%)8 3‘

r ned startln mat er 1 al Z0y

d'ethy'aaﬁféﬁ 208 265 -] QE?OB@‘déﬁfdfeatﬁth & mLoanhygrounseneare and was
stirred 16t €8 holiksh@ehteBWithfs f80g K.’Q’r‘(nrr@)%@?y?(d, -3t l§éH£d$/l dé%'éteﬁe pnd 3.58 g

-benzol ¢ ac

0xo0- 4- phenyl - but
(18 mm@@%wﬁqarcefﬂpé@welandfﬁtm@@aﬁto nw&satar@cfew%h smmneaonpn was
poured ﬁhfto 32@)6&95% QQUW'HZS@B%% %kﬂ#é’@téﬁ’ s W?f 'gjvehorganlc

ction was heated to re

oxtracts e HV%SB%W“F 3Rdh rieghever &éﬂﬁ@mﬁn%‘@m@ﬁ@ fesaffcsd atan sold. ™
NMR indiBatBh th £ N afe Fk@%lﬁ A& GHRAhBH heal LS ;Brepﬁrﬂor'@@f the desired 4-

Conc ntra drochloric acid was
(4-oxo- ‘gi}aw Ry thqnzecesnd.ea% peler prd etwaed siaginganatarialeshy! (4-acetyl)
benzoyl@@bia@ tred chyef gbrbél @@Wa@ Wal@ﬂ%n% 'ﬂ?éjnéﬁ &b fvﬂfh@u?p@?ﬁnc%ﬂon

benzoi ¢ aci

yl - but
Step 2: 19%% Sg'npﬁ%o’caﬁ i? 9(’fr(écP@r‘hW%WblPUtwb@egZQIB apighsithy! ester from Step 1

in 100 rdl- THF Qee-adidedn e Rylutibn by s, Bbb -(be ﬁ#r%lfpcﬁ&és%d\ ﬂy@r%xuﬂe in 110 mL water.
M sol ution of oxalyl

The rea(g%l_%dyqso?éeq?ega @I_qg%ngfor 14@| hr@mg@"wdgtocﬁogbg hgfreaction was transferred to
an Ehrlgtimsgthidskemarsbra 16 BVE)in Fh ¢ lfé@#‘?@d?ﬁer"i\?&e@hydrb@rqo@d acid was
added dropwrlget l?n grngJ Ereecrp?tgted 1hf§e soh]dtw%rs co!lec%ed by filtration and dried to afford
2.59 g (9.1 mmol) 4-(4-oxo-4-phenyl-butyryl)-benzoic acid.

Step 3: To a stirred slurry of 1.93 g (8 mmol) 4-(4-oxo0-4-phenyl-butyryl)-benzoic acid in 22 mL
CHCl, was added 8 ml 2.0 M solution of oxalyl chloride in CH,Cl,, followed by 3 drops of
dimethylformamide (DMF).The reaction was stirred at room temperature for 3 hr, after which
time addition of additional drops of DMF showed no further evolution of gas. The reaction was
concentrated and the crude acid chloride (a tan solid) was taken up in benzene and
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time addition of additional drops of DVF showed no
further evolution of gas. The reaction was
woanm@sgTiat ed and the crude acid chloride (a taaraskiodpo4471
concenttsls fivdkemest A 20 ez siminatoonce mas ahe e wotntaumg armige (1.u

o oGy -2 ST o 0 SR ARt e coce

acid chlcamé vhsld@isgulvedlin 32 mfmﬂHgClzrandtzirmL &hDmemolTives eddetbdrapwise to the

s, SRS SRR MR TP el LG AR ol e

precipitei@and thg raagtioacvgsi miaee at rdddi tempaedturg over @h@@tSZTtmseactlon was

d.t
e N
filtration\sme dejae tedféntd Wi 159 derotie O-ShWidalg otk pianyi-betitybriepzamide, m/z
10 (M id. The resulting solid was collected by filtration
310 gﬁd dried to afford 0.159 g crude

Step 4: [To-2$lbyy oft~ (| A roxo!t dihplenyamidetfony Siepidein Zant- @estiawcid @agadded

0.154g( %%‘@%ﬂq @&88? A'me QR o%vl vVésr%lxgré ag%&? 8% H%ng&d.aeg m’énd %flowed to cool.

The sol@iohvay doRcéntrated ancgar;obnhaeesmeewasaamfied rbyv@:dSQﬂ wggaratlve HPLC to

afford 1%@%()0%'[]%@-%’[92?5@2 le?ﬁ éﬂ’\ g ;&Jﬂ' Fmgg—acg’{hle?éé’gﬂé'l\@@data

molecul&Gbh sod rqs:iemimrtmne)vm/zl—MQCCM*rH )a2.86 min]eB0e h@WOfSOHd

step 5: [T {4 S %?%@@r%%ﬂé’}é@d ARAT b sV ANE R 08,6 Farkbil 5 86, of

t 1 C ['ar 1on an tent
carbonytdnnm)azohdandmL(G‘WzHJz, Tke mcmrn\]vaamwdtﬁimmﬂ éQjWQIatUSI opone

hour, upga d\% dcfég’ge (X/Ef %&é&%é’ I’nga(geerqhﬁl )aﬁ-; Ebr%fc%m SLARAMESe hydrochloride,
0.16 mLd(d0 legniy|) diistinglarainel @ca datzlytmampmn d 4-dimethylsatroryrdingsThe
reactlon%ﬁ(s%xgb al gsgm {eg?%?eﬁ@f%g&eoﬁe%mg? NeRRAUD reMBAN N preBipitates

formed, /aHd mashed)Wéh waitetr Duxenghaic méamwa@éwasaﬁea &ormpthg @apeoysighase and
concentﬁaq%ﬂi ) %fﬁ)ﬁr{ Bﬁ;‘/éra&'é }ﬂ'l%khq (WF\@ Yiak-61- @W%yl@fcarbamoyl]

e reac fon was m xe
methyl}ﬁamenvleﬁbevrml&aé b@rzam@ méiah, was ysegiie the rext gwg\y@thgﬁg,
purmcatfbrnec' pitates fornmed, and washed with water. The

or gani ¢ phase was separated fromthe agqueous Cohase and
Step 6: clome elatry @f ed. t2omatol @@w @gza&,@(d@,«fmésmpngmL H.Cl, was added 27

mg (0. 3@’mrﬁc§lh§ F?& §§ éhen 1)6@5‘810%15@59 [21L 108k hﬁ@l?&lk%p%ﬁ/&ﬁ%l% and

H pyrr ol benzar ni d
the reacfia was éfdx¢d10\t9rﬁ@g feat roeyp éqmmra%lfmt hsureatha Hassancastgipd and the

residue @aséﬁgﬁeo‘sw‘ﬁﬁa%&l\ée G%L@tmrd ¢5 @%g Bﬁtﬂé%ﬂé @mbém{a SLC-MS data
(molecudggigrvand @q\ﬂpn@mebp*@/ﬁ&%ém%ﬂ Q\Q_m{rd as@nrﬁ*}m )

di i sopropyl et hyl am ne and the reacti on was m xed
overni ght at roomtenperature. The reaction was
concentrated and the residue was purified by
preparative 6HPLC to afford 15.8 ng of the title
conmpound [5LC-Ms data (nol ecular ion and retention
time): mz 448 (MtH); 1.90 m n] as an oil.EXAVPLES
462- 472 Preparation of (N-Al kyl-4-(1

-{2-rN -(3-hvdroxy-propyl ) -guani di nol- 2- oxo- et hyl >-5-p
henyl -
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1H pyrrol -2-yl)-benzam de) Derivatives (cat.) Using

essentially the sanme procedure described in Exanple
wo@docamsienpl oyi ng the appropriate am ne HNR RPCTAS2(061004471

3, the conpounds ShOV\EIXAMPTL_EBl@ZWIZV wer e prepared and

j . L

Mﬂmlwmmx2mn 35|oartlcle si ze,
set at 50 0C, flowgate 1.0 nL/mn; Solvent A 0.05%
NHACH in wat eny BSglvent B: 0. 05% NHAOH in ACN;

G adi ent : oTlme Brc,1eNeB; 25mn090%B 3 mn: 90% B;

Sanpl entrpédognto,ueng OrrM O VOl UEICHH DUAF (cat.)
n: 254nm-DAD»API nni ng,Mode
150-700; Fr agrmlmnrorrHﬁdeTV TABLE XXI'V Ex. QOskseryv HPLC

No. NRLIR' lon [MtH (m n) 462 cycl opropyl am M 460R2. 4
463 allyiam no 460 2.4 464 2-hydr q,xyet hyl am no 464
2.38 465 2-gyanoet hyl am no 471 2/ 466 HS) - (I &

-car bja am no g4k 2. 67 ro &m neNﬂ B
- et yet-hyfapro 4 B 1N46|9h ( rae—)—E:l—»
) propyl am no 4’°ng 32 470 \ / CDI, NEt,

N-al |yl - N-net hyl ani nd® 21"721‘“2 32 471 N[ DMAP

1, 3] di oxol an- 2-yh met hyl - N-met hyl ami no 520 2. 25 472
2,2, 3,3, 3-pent HfPuor opr opyl anni no 552 2. 44/PP§AI\/PLE 473
Pr epar atfron of J&l: (1 a

E) -ranigfor ( 3- C\é){ O PYINY BP By {1 ene>- Q phenyl

-(trangs< pr 6py cvcl ohexyl HLH p I acet a
m de>Rl | hi: TomEd nl_ o f Jé Et OH and
0.25 m _ carbon tetrackhga,l de was added 1 2 g (50

nmol ) magnesi umturnings. 8.0 g (50 mmol ) di et hyl
mal onate was dissolved in a mxture of 5 mL

disiny dssarsiafft O san pﬂoébdmré-d@&hyéir BUESahdiIeeramNempRdiag the
approprjiart]e grrrrlﬁqlel HIQIQIRI' III’? Qt%pts %e oompounds shown in Table XXIV were prepared and
identified by HPLC and mass spectral analyses. HPLC Conditions: HP 1100 HPLC system;
Waters Xterra M8 Cqg column, 2 mm (i.d.) x 50 mm x 2 mm, 3.5 u particle size, set at 50 °C:
flow rate 1.0 mL/min; Solvent A: 0.05% NH,OH in water; Solvent B: 0.05% NH,OH in ACN;
Gradient: Time 0: 10% B; 2.5 min: 90% B; 3 min: 90% B; Sample concentration: ~2.0mM;

Injection volume: 5uL; Detection: 254nm DAD, API-ES Scanning Mode Negative 150-700;
Fragmentor 70 mV.
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magnesi um turnings over the course of 1 .5 hr s o a
st omintain a gentle reflux. The reaction was

webRowossiia t room tenperature for 1 hr, and theaTasededo4471

to 0 OCin ice. 4-Propyl cyghghexaagcar bonyl chloride

(50 mmol ) was added dropw se an e reaction was
allowed t o warmt o roomtenpe re over night. The
reaction was then heated t oﬁ/5 fdPH4 h r with

stirring, allowed t gecool t anbi ent t enperature,
and was poured |ﬁ2t~eN/a slurry crushed ice and 10% H
2S 04 . The solutian vwas diKute? with brine and

gani c | ayer was
concentrated to

extracted with eth 3
separated, dried over M
afford 10.71 g (34.28 mmuol)

gRropyl - cycl ohexanecar bonyl ) - nal oni b§‘é ddl eth ester
Ns s a clear, NeyRr gol orless oil. H] A sa,tﬂgl on o

U T!T U TTTTOT )

(4 propyl ohe ecar bony c acid giet hyl
4§%ter and O‘%Xléprr?pw)ém%esulfom c ac?gbl n30 %14L

4@t er was heat gilidmigorefl ux for 3 h meand al |l omved to
stand a t roomtenF‘erature over 3 nights. The reaction
48fas dil ut eé’r WdfexyBRYIRENN@xt r act ed wi 8B4 et hyl &3 at e,

i ed over concentrat ed o afforgl,1.92 g
4%{7 98 nmol ) Q‘O%ﬂyl%ﬂqopr opyl - cycl oﬁZ;I(yi ) - pr o%i40ni c
4eci d et h@l)-(eshbamaylethylamear oil . Stdp13: T 0 2081

irred slurr 0929(23 nmol ) 60%
4% spersi on in)éFﬁFW f0il, in30m Egznhydro@sm'l'HF
460l ed 0 OZQnétﬂo*y%ﬁwyla?mll@ g (21.3 nmmaby 211

3- 0x0- 3- (4- propyl’-cycl ohexyl ) - propi onic acid et hyl
46t er fr oae)St-eetiy)weepydatdisd dr opwi se4éfer the 28urse o
6 0 mn., The reaction was stirred 0 OCf. 1 hr.
4-%) br orroace[t\lc?gwe'ﬂg??h %rm,g? g, 28 m737§ in 12 2%%_
4ﬁnhm{pmlo£bi5nm@$mét IN-AdgeEmeioopw seza t 0 0@.zd the
reaction was allo t ostir at roon1tenperature
4QRer 52d?a§5§3pﬁﬁ‘éaf'ﬂl§%&9(?w}?%% pour edSPAt o bri ret4
extracted with ethyl acetate, dried over MgJSO 4 , and
concentrated t o afford 8.85 g (24.6 nmol, 1 15%
yi el d)
4- oxo- 4- phenyl - 2- (4- pr ogy lgofy@xanecar bonyl ) - but yric
aC|d ethyI ester as an Urhggiﬁg‘pToduct mag used |n5
pE 2 ami Daeh ) Hne yleing 2vndve nyl-5-¢
c(a?alrm%emml )
- - e —cycl ohexanecar bonyl ) -
butyric acid ethyl ester in 66 mM _ toluene was added
36 m. 3M aqueous sodi um hydroxi de and 0.32 g (0.96
mol ) tetra-n-butyi anmoni um hydrogen sul fate. The
reaction was heated to reflux over 16 hr, allowed to
cool and poured into brine. The solution was extracted
two times with ether and concentrated to give an oil
The crude product was chromatographed on silica to
give 1.44 ¢
1- phenyl - 4- (4- propyl - cycl ohexyl ) - but ane- 1, 4-di one as a
red solid. Step 5: A solution of 1.43 g (5 mmol)
1- phenyl - 4- (4- propyl - cycl ohexyl ) - but ane-1 , 4-di one and
0.75 g (10 mmol) glycine 16 nL of acetic acid was
heated to reflux for 100 min. The solution
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was concentrated and redi ssol ved in 5% aqueous H2SO4.
The solution was extracted with ethyl acetate. The
wongsgg7iphase was dried over I\/gSO4 and concenPCaUSe05/004471

afford 0.91 g [meu Q 0

5- (4- pr op¥do- cycl - pyrrol - osacetqi @f\aejf\elh as a
tan sngBé;h was—ear++ed o o the nex

wi t hout purificabiga, sSt ep/6\ a solution,of Q.91 g

(2.8 nmol)
[ 2- phenyl - 5 (4- propyl -cycl ohexyl)-pyrrol -1-nd ]-acetic

acid in 28%1 anhydrouggjae was added ZHﬁ (14 ol )
irr
s

i Hazdl e. The reagtion was st H at room

t enper at '@ for ¥%0 mg uBAD Whieh ™t @dded 2.52
g (14 mwl) guanidine car onate, 0.1 { JFrd ol )
4- di met hyl am nopyri di n&€PL3RY 2. 83 g (28 1)

triethylam ne. The reaction was stirred room

tenperature over 16 hr. The sol ution fCNtered to
renove the phBe%pil2e0e't hat formed, WaS d| luted with
et hyl acet ate—and—was»nwashed t hr eew s wth brine.

Dryi ng over Hyg&t~ang, concentrat rded 1.49 g of
N-{2-[ 2- pheny %
propyl -cycl ohéx@&qcﬁwvreol -i-yO acetyl\ guani di ne as a

yell ow-brown oil. The product was observed to contain
DMF by 1H NVR. However, it was used in the next step
Step 1:.wl'e RGumL fofi peliysiroysUEiOH ant 0.80 miStagporvtetraciyolidet wamadded 1.2 g (50

mmol) rﬂ\’ﬁ?@%&gﬁ ﬁhﬁlng‘?‘cﬁ&; 450 mmoy)I d_leth%l %%r)l(a);ce )was dlsso‘veq in ? jmxture of 5
mL anhydeug B0 wadi28i mie aﬁhml&tebleae end a6de¢|nam%uqhodums ToRe

magneé’}lﬁ‘(_% ft mgg %v&rothg cQSrs o SShr 6; f@éﬁﬁsaoﬁftép ?‘fﬁéﬁfﬁ% ! glfHﬁ) Tr\}\ea%eaction

butyl dicar onat e
was St'ré%ﬂjefdoemdgmper@ttaﬁmﬂort1h@ gty h@nolwdéo geCiin ied. 4PrapybC

cycloh&@ﬁec%%dﬂy%ﬂl@rﬁe 30 rﬁﬂ’ro%@%? Edéf@JSdrg A% RS cf cﬁﬂ%é ?IL&wed to

m xture was poured int ratedtvm
warm tQEae fempef%vr@ OVERBIgHY: Jherercibmyes \Ww fwmpbtntﬁ‘sa“cca‘dr ahdwnh

shrrmg,%h@wé@?d Mtd"@rﬁbl@w tbfww‘g@%t&)ﬁ dAd WL R EPRESLs ﬂ'g%glgrlltgged ice and

ford e recovered guani di ne an
10% Hgé%onegsqw\tmn)WQﬁdlluted with brine and extracted with ethyl acetate. The organic

layer wa¥ &%Té\tfea {&leh?ovehmabéb4,5a %o@&%gbéltdeo%%ffahfecul ggé‘{.gghrﬂol) 2-(4-

- - acet y ?uanl di ne
propyl- Cé{ﬁlél’ pxaneRerbeny!t-maionic agiq diats! estenaety eled;, pgangoldrieas okn

Step 2:0A - th&Bnic acid di
ep 2.8 Sgléllﬁilﬁﬁf d:ger) g n(IQtG?fgéﬂgIn %4331‘9&31‘1" cg&k%é%‘é’ﬁé(@a‘ ?&‘@@ Jhé’lenlc acid diethyl
ester argl Ry iddstofusiheailieais acid ia 3@0% waéqm%mﬁteidﬁo nefhefen 3 b and allowed

to stand’@t&o&h Lﬂém%@r@tdﬁé blerss ﬁ@ﬁtﬁt'l'r%nre%f:tl& v@é’@? thegogwfl'?bmg)le)( rac{ed with

enyi =5- (4-

ethyl aceﬁﬂt? déleétoye}Mgﬁgma@riw@n@erér@feskt@@ffer h929rf- 9§mmz@|la Bp0-3-(4-
propyl- @%he@m%répnénnwcﬁ%tﬁﬁewbéa 13 giropr opi onitrile. The

reactionvessel was ca m crowave at 150 OC for

Step 3: {Kya silieeq HUGY R 6038 M m*e%{):N@H 6Q e lisps{sian in mniperelil én 30 mL
anhydroﬁ)é Hre ebaies 0 °Bah /e8!l 2 erisshingl) g%(m:s @@%P%l%gcl%@xyﬁﬁoplomc

action was concentrated and réedi ssol ve
acid ethd%@réfonmsw Fvas pelded dppwiseover the icaurnasf 6ot Thedeadiion was

stirred dt €RGS fo@ﬂfhr.\@bﬁ)moacetophenone (5.57 g, 28 mmol) in 12 mL anhydrous THF was
then added dropwise at 0 °C and the reaction was allowed to stir at room temperature over 5
days. The reaction was poured into brine, extracted with ethyl acetate, dried over MgSO,, and
concentrated to afford 8.85 g (24.6 mmol, 115% yield) 4-oxo-4-phenyl-2-(4-propyl-
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shaken for 1 hr. The reactions were then concentrated,
redi ssolved in DVSO MeCN (4:1) and purified by Gl son
wonepasstiive 4HPLC to afford 34.5 ng of the ti PCE/US2006/004471
cycloh@@npearbonyl 2 @yidadiatay! astdreswnaiil. Tiea p@ddeti v@isideddn the next step
ith %[ n1rz 434 (MtH); 2.77mn] as an oil. EXAMPLE 474
wi ouﬁ;ﬂugﬁ falty

Ieiops
Step 4{ Motaesdmnammfm&aog' 9133 mh)ﬁ)i gtzomupaéwpw f%r@maf ydloHakafiedarbonyl)-
t ni di ne ion o

outyric ais A Py et Pt DHE eV PRk et S 393w sy ioice and
0.32 g (ot aned)) t\laas-g%m)l'laﬁntoﬁluﬁllﬁ)yo@@dnmuﬁattel The kwchorawds Be&t8d to reflux

6 al_once. . ,
over 1yt BPiRiT n poBlAte RS S0 ERs oo fhes Vs e s with
ether anliicohcentratedto ivelanadil. Taé errud\a@soca:dﬂ\?ats ci’rbﬁratc@&éﬁS r?e@ fbn\éﬁl&a to give

ti t t t r.a furt r an

144 0 Tihehlieh GinrbB PSRBT Gl SRS aminolib i n et ner
Step Sardsohatiohed 1\wi3th(shmimod.1- ﬁﬁwylm-gamopylwyaﬁaemsbdmsaﬁ4 dione and
075 e SR OB A BB i, e st
was concarechiet @idyredissolined inesob aqm@:rms\Mzsth UThef suﬂllitlmﬁ][was extracted with ethyl

A iqn. St X .
acetate? $he ChENC @se SSRyRp ol RagosriEtitehiidsds atuf & eip-pnony-
5-(4-propyi-cycieexdyl)-piytrol- 1-;&1]—46etr¢130&fﬁsya:lfa0lmlld' WRichatasCcaiad ovai® the next

. I ise 6.48 g (33.75 nmol) ethyl benzoyl
Stepw'%%gfgfrﬁlcgﬁ)#e resulting slurry was stirred at 0 OC for

Step 60.T6 efﬂolutl@p@lﬁ OWHigc(2.8 mmml) v[ﬂ&hanbdéeﬂehromymydomd)@l)wtmw’Eyl]-acetlc
t h .ai.ne

ecidn 3898 0k DA A 207 500 S A B RO AABEEG By cacton

was stifred aEr&omteamderfmcEO minpuordwhicky tlme/vasTdtRﬂeb_rz §ig yiismmol)

guamdlﬁg%gﬁggﬂekp ﬁt Wﬁlﬁﬁ% th ﬁﬁ@gWg&ﬁ?l nd gteﬁg %8&"?% %%28 mmol)

trlethylammee'ﬁter r@aembrt\@aaﬁfrmddat Idon?oVengoe(rthreélomrmB hr STHaOM4lution was filtered

to remé(/befllm?bree tpltgtetE%ZfQ%edA' W%¥ %llL?(lé'ée M‘\ gﬁ\y?xc%gét %ér'mf wgé: gdshed three

duct "was™ use
times V\Wl'\tblﬁlOQItD‘fylmgtdYer Mg&@fand abneenirsi@paf@dentl4g g:of N-{2- [2 phenyl-5-(4-

propyl- %%‘ﬁ@ﬁﬂ%hﬁr qu@l Q{é@f}yéuaﬁla%)% Q&éﬁm&ﬁm%%%n?ﬂ‘é’ é)rogact:t%as

observegyiol aphtsiry DME- iph'hiyMRL Hopprerolt whs yispdnethy Inbgiusep ditmeait further
puruﬂcaﬁ&“ow' ng the procedure given in Exanple 473, Steps 5

nd 6 [LC M5 data; nolecular ion and retention tine):
Step 7 mf\zsomgn OVERYg (2.648Moei) iN-{2a68-Rhenhli - &-roby lety ciShexyl)sayrrol-1-yil-

acetyl}- ghar{ idife FUA @lja gétn@_hﬁ%ro{lw \%/Qé éc}o'lé(d 908(?‘96 %l il& UI%E mL (1.62

Was conv
mmol) ¢yertrouiyt @Ip@ﬂbpnaﬂe( 1 QM(S@ILWO linfidkyWasagdesyrbpwige motl {He reaction
was stlrré/d ar Cﬁ“‘(?fo\‘ ISQ,;%H&% (A%nédr‘a\gsr%&%nm cRdur %elgflj(}{ﬁgwas poured
into b“ﬁeo@ﬂ@?draﬁ@ﬂéwmdﬁthtﬂtﬂmacetmez TB@quamsl-mase WoiE conegntrated and the

resndue soddrlfle%@% 6%2&@[‘% :fﬂiL(f’fb Qfor@@‘% glofEl)’hé‘ pécggered guanidine

and 0. 133 g (0.28 mmol) of N- Boc—N’ ~{2-[2-phenyl-5-(4-propyl-cyclohexyl)-pyrrol-1-yl)-acetyl}-
guanidine [?LC-MS data; molecular ion and retention time): m/z 466.7 (M+H); 3.91 min] as an
oil.

Step 8: Ina 10 mL glass microwave reaction vessel under nitrogen, 17 mg (0.425 mmol)
sodium hydride (obtained as a 60% dispersion in mineral oil) was slurried with a solution of
0.133 g (0.28 mmol) N-Boc-N'-{2-[2-phenyl-5-(4-propyl-cyclohexyl)-pyrroi-1-yll-acetyl}-guanidine
from Step 8 in 4 mi anhydrous DMF, and 41 mg (0.28 mmol) 3-bromopropionitrile. The reaction
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1. Fluorescent Kinetic Assays Final Assay Conditions :
10 nM hurman BACEl1 (or 10 nM Murine BACEL , 1.5 nM
wouomnsB8ACE2) , 25 m\ substrate (WABC 6, MN 1528TAIS2006/004471
vessel%%@gﬁﬂ%dgg/ﬁd;}ggrﬁ%\fee& 11500 I Reqh 8infcroRBvé rébctd?: (@5{%3”
y 0

roomtenperat ure. Na-Acetate was fro
MicrowavelSyothesicer, PersanallGaergistnainapS ob@iof MANT e srastiemwas concentrated

and re%&ﬁ@o@ﬁ 2 %Hﬁﬁléléggé%ﬂtﬁﬂug 2ostafR Bl e AREH 38 e reactions were

pepti de substrate
shakemfpy $w&®q§aﬂm@a wede tencipnpeniraird; redisselved dn RM%Q MeCN (4:1) and

punﬂe%@‘%%/rﬁr%ﬁéé’é}&@tﬂﬂ% &f arfh @8k 5%@@@’[?@%&‘6 compound [2LC-MS data;

concentration : -~
moleca ign ab%ret@ntmd@q nIEESS (sithig2. ?H@'“ﬂ)éﬁ?ﬂ@é we. ght and
MAN and diluted to ~25 M (1:1000) in 1X PBS.
Concentration is determ_ned by absorbance at 354 nm
using an extinction coeEKAMRLRAH of 18172 M 1cm 1 ,

T altquots in - :
guanidinghstrate Stock] = ABS 354 pm* 106 / 18 172 (in nm\V
The extinction coefficient e@54 nmwas adapted from
TACE pepti de substrate, ' d the sane
encher-fl uorop wat i on of Stock
z Cofitce entr al | Qut i Ay Of each
en i s—det efm ned by—a'bs-crrbance at [ 280 | ng e
of 50 M lcm¥gfor hBASGBH and MUBACElI, 62870 M 1lcm 1
for hBACE2 in 6 M Guani di ni um Hydrochloride (from
Research Organics, Cat. # 5134G 2), pH ~ 6. The
extinction coefficient e280nm for h enzyme wasy J/\CN

cal cul at ed btza)mjizmn known am no ag4 onposi ti on g@d
i NGH

publ i d ex hon coefficientsiforirp (5. 69H
1) and.Ty & ML ¢cm i eso—-A al—Bi oche
182, 319-328). ution a eps

reacti on volunme: 100 nmlL 2X i nh¥E S TN
buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667% CHAPS)
were prepared, 4X enzyme diluti on in buffer A(66.7 MM

N L er o e RO
was catlled2 410K Cln balce 28h and 9B3Q @Mmb&brcmmlae e addelbdll atonce. The
reactlwhs#sv’}ﬁrlelf fgf (?ﬁ%ﬁ%l% rﬁ{qﬁ%ﬁi ééogl vg]\ %?})“Fé\ﬂef)e t%g%?g%%r%\f_as fﬁded The
reactloanﬂaamlrr(edm exsbnt tentmaturd‘lfobia futheaBd Pmdudtqoamntnatec) Thagndide
product I\q/vasfték%%ru%s’l%% (&F ahd %v%isﬂgds with Sririmer? iﬁ%%?&a%a phase was dried over MgSO,
and concentrated to afford crude 2-bromo-1-cyclohexyl-ethanone. The product was used
immediately in the next step without further purification.

Step 2: To a stirred slurry of 1.44 g (36 mmol) sodium hydride, obtained as a 60% dispersion in
mineral oil, in 45 mL anhydrous THF, at 0 °C, was added dropwise 6.48 g (33.75 mmol) ethyl
benzoyl acetate. The resulting slurry was stirred at 0 °C for 0.5 hr, upon which time was added
dropwise the entire sample of 2-bromo-1-cyclohexyl-ethanone obtained in Step 1. The reaction
was stirred at room temperature for 24 hr and poured into 0.4 L brine. The brine was shaken
with ethyl acetate twice and the combined organic extracts were dried over MgSO, and
concentrated to afford 14.37 g (45.4 mmol, >100% yield) of 2-benzoyl-4-cyclohexyl-4-oxo-
butyric acid ethy! ester. The product was used in the next step without further purification.
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Fl uorescence Readings : Readings at | QX 320 nm and | em
420 nm are taken every 40 sec for 30 mn at room
woeopasstiur e and the |inear slope for substratCT/US2006/004471
Steps 3G agBellilyR4-CYtidhatgt £0R0-Degic Zab eulyaesienwas CORverea w N -«

I nhibition,: 9 ibition =. ,
ovtone AT puRnn BT Rupb et ol o
473, StefR:5 &niths [UGIMS dHitsavageiiarasreandrretdrdioatisefos/zgR26 (M+H); 2.43 min]

h1tnh| pitor 1Cgn Determnation : % lInhibition = ((B *
as a whiteB@fidy + (100 * 10")) / (1C50 n + 10 ) (Model # 39
Step 5: f No[R-CSAbRen)-58menyin Hegyred - whlecety Ry uasidineewss Eonvierpd toiN-(3-

ornosig SRR I PER el ol YRR o B BhE R Ry prcedur
given in(E:@)npied7 3, ISterkal and B {LA/MS: dega;abaoeuladomand retersioplins)nn/z 392

) 0 .value and H |l nunber (n) for each conpound.
(M+H); br-gg{?'ﬂﬁasa?” Peast 10 different inhibitor concentrations

is preferred. The data obtained are shown below in
Tabl e XXV. For Table XXV D = > 5.0//M TABLE XXV | C50
(mM Ex. No. BACE1 1 C11 C 15 C 16 C 19 CTABLE XXV.
2 1 B30 C32 B 35 C 3EXAMPLE 475

Evaluation of BACE-1 Binding Affinity of Test Compounds

1. Fluorescent Kinetic Assays
Final Assay Conditions: 10 nM human BACE1 (or 10 nM Murine BACE1, 1.5 nM human
BACE2), 25 uM substrate (WABC-6, MW 1549.6, from AnaSpec), Buffer: 50 mM Na-Acetate,
pH 4.5, 0.05% CHAPS, 25% PBS, room temperature. Na-Acetate was from Aldrich, Cat.#
24.124-5, CHAPS was from Research Organics, Cat. # 1304C 1X, PBS was from Mediatech
(Cellgro), Cat# 21-031-CV, peptide substrate AbzZSEVNLDAEFRDpa was from AnaSpec,
Peptide Name: WABC-6
Determination of stock substrate (AbzSEVNLDAEFRDpa) concentration: ~ 25 mM stock
solution is made in DMSO using the peptide weight and MW, and diluted to ~25 uM (1:1000) in
1X PBS. Concentration is determined by absorbance at 354 nm using an extinction coefficient

of 18172 M'em™, the concentration of stock substrate is corrected, and the substrate stock
stored in small aliguots in -80° C.

[Substrate Stock] = ABS ***™ * 10°/ 18172 (in mM)

The extinction coefficient £%* ™ was adapted from TACE peptide substrate, which had the same
quencher-fluorophore pair.

Determination of Stock Enzyme Concentration: the stock concentration of each enzyme is
determined by absorbance at 280 nm using € of 64150 M™'cm™ for hRBACE1 and MuBACET,
62870 M 'om’! for hBACEZ2 in 6 M Guanidinium Hydrochloride (from Research Organics, Cat. #

5134G-2), pH ~ 6. The extinction coefficient ¢**° "™ for each enzyme was calculated based on

known amino acid composition and published extinction coefficients for Trp (5.69 M em™) and
Tyr (1.28 M™ cm™) residues (Anal. Biochem. 182, 319-326).
Dilution and mixing steps: total reaction volume: 100 yL

2X inhibitor dilutions in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667% CHAPS) were
prepared, ;

4X enzyme dilution in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667% CHAPS) were
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44 C 46 C 56 C57 C68 C70 C87 C9 1 C 94 C 96 C 110
C 133 C 135 B 147 C 162 C 169 C 170 C 185 C 231 C 233
WG 20BHS@1236 C 242 C 244 B 258 CTABLE XXV. cONPAT/UBGMGA44TI
orepafddl C 273 C 274 C

100 yM substrate dilution in 1X PBS was prepared, and

50 uL 2X Inhibitor, 25 uL 100 uM substrate are added to each well of 96-well plate (from
DYNEX Technologies, VWR #: 11311-046), immediately followed by 25 uL 4X enzyme (added
to the inhibitor and substrate mix), and the fluorescence readings are initiated.
Fluorescence Readings: Readings at Aex 320 nm and Asy, 420 nm are taken every 40 sec for 30

min at room temperature and the linear slope for substrate cleavage rate (v;) determined.
Calculation of % Inhibition:

% Inhibition = 100 * (1- v; / vo)

v;: substrate cleavage rate in the presence of inhibitor

Vo: substrate cleavage rate in the absence of inhibitor

|Cs0 Determination:

% Inhibition = ((B * 1Cs") + (100 * 1g")) / (ICs" + Ig")

(Model # 39 from LSW Tool Bar in Excel where B is the % inhibition from the enzyme control,
which should be close to 0.) % Inhibition is plotted vs. Inhibitor Concentration (Ig) and the data
fit to the above equation to obtain ICs, value and Hill number (n) for each compound. Testing at
least 10 different inhibitor concentrations is preferred. The data obtained are shown below in
Table XXV.

For Table XXV
A=0.01yM - 0.10uM
B =0.11uM - 1.00uM
C=1.10uM - 5.0uM

D=>5.0uM
TABLE XXV.

ICs5o (M)

Ex. No. BACE 1
1 C
11 C
15 C
16 C
19 C

o1



277 C 280 C 282 B 283 C 309 B 310 B 3 11 C 312 B 313 B
314 A 315 B 316 B 317 B 318 C 319 B 320 B 321 B 322 B
W@2B6eMBsBPY B 325 B 326 B 327 B 328 B 329 B 330PCIVABI0B6/004471

XXV. contd. 331 C 332 BITZELHEXXV.

ICso (M)
Ex. No. BACE 1

21
30
32
35
36
44
46
56
57
68
70
87
91
94
96
110
133
135
147
162
169
170
185
231
233
235
236
242
244
258

OUJOOOOOOOOOOUDOOOOOOOOOOOOOOWOCU

92



334 B 335 C 336 B 337 B 338 C 389 B 390 B 391 B 392 C
393 B 394 B 395 B 396 B 397 B 398 B 400 B 401 C 402 B

weleheBss¥db B 406 B 407 C 408 B 409 C 410 B 411r@r/48206/004471
BTABLE XXV. contd.. |TABDEXXV, xontd.

ICso (M)
Ex. No. BACE 1

267
271
273
274
277
280
282
283
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330

O L U U W W0 W W W wwOoOwwow> O w0 o wo @O0 0000 00
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Ex. No. BACE 1 413 C 414 B 415 B 416 B 417 B 418 B 419
B 420 B 421 B 422 B 423 B 424 B 425 B 426 B 431 B 447

wQ 240698871450 B 451 C 452 C 453 C 454 C 461 B 48€T1MBS408/004471
B 464 B 465 B 467 B TABLE XXV, contd.

ICso (uM)
Ex. No. BACE 1

O

331
332
333
334
335
336
337
338
389
390
391
392
393
394
395
396
397
398
400
401
402
404
405
406
407
408
409
410
411
412

W wwoOo oo oW w o O 0o oo o o w0 9 W w0 W w o W wWwow
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468 BTABLE XXV, contd.. 469 B 470 B 472 C 473 C 474
CwWhat is clained is: 1. A conpound of formula I (1)
wohners@ss7iX is N or CR5; Yis Nor CR6; Z is COPQN/US2006/004471
(CH2)n; nis 0, 1, 2 paBiRE XRV. 8ohtd..al kyl or aryl; Rl
and R2 are each independenily optl%gall substi t ut ed
cycl oal kyl, cycl ohet eroal kyl , aryII P eroaryl; R3
and R4 are eachgihgependently H, opaggHonal |y
substi t ut ; ;
cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl or R3
and R may be takgpstogether with the @tomto which
they are attached to forma 5- to 7-nmenbered ring
optionally contadndng an additional H&teroatom
selected fromO N.or S which is optignally
substi tut ed; and*®8 and R6 are each i dependent |y
hal ogen, al kyl, Rakoal kyl, al koxy or gal oal koxy; or a
tautoner thereof, a stereoi soner thereof or a
phar maceut i cal | y4d4écept abl e salt therof. 2. The
conpound accordiq 8to claim1l whereinhRis H 3. The
compound according toclaiml or claim2 wherein RL is
optionally substiqgt ed phenyl, napht hgl,
benzot hi ophenyl or isoxazolyl. 4. The_ conpound
according to cl a“AP3 wherein Rl is substituted by one
or nore substitu s the same or diffgrent selected
from hal ogen, al kyl', al koxy, CN, CF3 and phenyl.5. The
conmpound accordi 4g2t o any one of clailBs 1 to 4 wherein
Zis (CH2)n wherﬁbg nis 0. B
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6. The conpound according to any one of clains 1 to 5
wherein R2 is cycloalkyl. 7. The conpound according to
wanyoomsg7iof clains 1 to 5 wherein R2 i s adamanPgir/usd06/004471

The conmpound accor di ngABRE XXV, eBatdRf clainms 1 to 5
wherein R2 is optionally su stltut§§ %ﬂgnyl, napht hyl ,
thienyl, furyl, _indolyl or cycl oheXy® ) " The conpound
according—Lg_gLEEnmg;mheLei i ﬁﬂéﬂLLuLed—by one
or nore substituents, the same or different, selected
from hal ogen, al K§P, hal oal kyl, hydr d®yal kyl ,
cycl oal kyl, CN, QY noal kyl, CF3, cycugheteroalkyl,
aryl, heteroaryl, 1, COR 1, CONRI2RIi 3, NRi 2R 3
NRi 4CORi 5, NR148®2Ri 5 or NRi 4CONR16R17 ; Ris H

al kyl , al koxy, hghgalkyl, al kenyl , anynyI,
cycl oal kyl, cycl teroal kyl, aryl or~heteroaryl; and
R2>R 3, R6 ard R 7 are each indgpendently H,

al kyl, al koxy, al koxyal kyl, hydroxyal kyl, cyanoal kyl
al kenyl , cycl oal kyl, cycl oheteroal kyl, arylal kyl, aryl
or heteroaryl or R2 and RR3 or R 6 and R17 may be
taken together with the atomto which they are
attached to forma 5- to 7- nmenbered ring optionally
contai ning an additional heteroatomselected fromQO, N
or S, which ring may be optionally substituted with

al kyl, arylal kyl, OH al koxyal kyl; R14 is H, alkyl or
cycloal kyl; and R 5 is al kyl, hal oal kyl,
phenoxyal kyl , al kenyl, al kynyl, cycl oal kyl,

cycl ohet eroal kyl, heteroaryl al kyl, aryl al kyl,
aryl al kenyl, aryl or heteroaryl, and wherein any aryl,
cycl oal kyl or heteroaryl group may itself be
optionally substituted by one or nore substituents,
the sane or different, selected from hal ogen, al kyl,
al koxy, CN, OH, al kanoyl, al kanoyl am no,

al koxycar bonyl, CF30 and CF3. 10. The conpound
according to claim1 having the structure of fornula
la(la) wherein X, Y, R3 and R4 are as defined for
fornmula | hereinabove; R7, Rs, R and R10 are each

i ndependently H, hal ogen, al kyl, hal oal kyl,
cycl oal kyl, cycl oheteroal kyl, aryl, heteroaryl, ORl1
COR11 , CONRIZ2RI 3, NR12Ri 3, NR14COR15 , NRi 4SC2R15
or NR 4CONRi 6Ri 7; R11 is H, alkyl, haloal kyl,

al kenyl , al kynyl, cycl oal kyl, cycl oheteroal kyl, aryl
or heteroaryl; R 2 > R 3, Rl6 and R17 are each

i ndependently H, al ky), al koxy, al kenyl, cycl oal kyl,
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cycl oheteroal kyl, aryl or heteroaryl or R 2 and R 3
or R 6 and R17 nay be taken together with the atomto
~ wWohowhsshey are attached to forma 5- to 7- nenBeras2006/004471
What ig ¢laignedp¢:i onal | y contai ni ng an additional heteroatom
selected fromO Nor S, R4 is H alkyl or
cycl oal kyl ; and R15 is al kyl, hal oal kyl, al kenyl,
al kynw comepazindaif foynulady cl ohet er oal kyl , aryl or
heteroaryl; wherein al kyl, al kenyi, alkynyl,
cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl
groups may be optionally substitNs®d; or a tautoner
thereof, a stereoisonmer thereof pr a pharnaceutically
aceptable salt thereof. 11. TQ// npound according to
claim 10 wherein R8 and R10 &e eacM:i ndependently H,
hal ogen or ORn. 12. The conpdund according to any one
of clainms 1 to 11 wher &g XA4XCR5. 13. The conpound
according to any one of cljai nms to 12 wherein Y is
CR6. 14. The conpound accqrding to any one of clains 1

to 13 wherein X and, Y ar .15, The conpound
according to any oné cl ai 10 14 wherein R3 is
H, or an al kyl, C3-C7cy® oalkyl, c¥el ohexyl al kyl,

phenyl, phenyl al kyl, hetero#ryl al kyl or
cycl ohet er oal kyl al kyl group each of which may be
optionally substituted, angd R4 is Hor R3 and R4 taken
.together with the atomto which they are attached to
Whereir or'm an optional |y substituted 5- or 6-menbered ring
K Nop@HRy containing an additional heteroatom
el ect fromQ Nor S 16. The conpound according to
I's'a‘%rﬂr i n which optional substitution is by one or
i @0asr (CHg),f ol | owi ng, the same or different: alkyl,
al xly h%l_ ogen, am no, hydroxy, COCH, COCal kyl,
'@i’f@l k9I° Sal kanoyl , CF3, CF30, cyano, phenyl,
Rad HphiRyIYr anfpenzyl ,, 17. The conpound according to any

| ai 1t 6 wher ei R4 is H 18. Th

R G o ach g dS b Rl ey Sebsiidordeni recighelapaliyl, an
or heteroanyki sting of :

Ry fThr Sl Beh ARty i br obiorly SBSHRI dikih, B akanoy,

2- I{ }%4&&#11/( dycioatky c.rybl@h@bé]t;@anpﬁ B ibr heteR2RY or R, Bh@ R, htlybk taken

-yl }- ani.no(i mn \ acet arni de;

N [ é?ﬁ’%%r i vﬁ%@% ﬁé%?i-‘? %’EF?@@@ @ﬁi’%&eg b0 &4 3 Ssto7ampmbgared ring

oxYy ipdonyally -chnidirnyy arobdditionay hdtaeatonisélected from O, N or S which is

2-[2-1.4-(4-acetyl phenoxy) phenyl ] -5-(2-chl or ophenyl ) -1H
) pyrolpg?qélyip?gt&gteg, and
Rs and Rs are each independently halogen, alkyl, haloalkyl, alkoxy or haloalkoxy; or

a tautomer thereof, a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

2, The compound according to claim 1 wherein R is H.

3. The compound according to claim 1 or claim 2 wherein R, is optionally
substituted phenyl, naphthyl, benzothiophenyl or isoxazolyl.

4. The compound according to claim 3 wherein R is substituted by one or more
substituents the same or different selected from halogen, alkyl, alkoxy, CN, CF; and phenyl.
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[ am no(i m no) met hyl ] acet am de;
N-[ am no(i m no) net hyl ]-2-[2-(3-chl orophenyl ) -5-(4-phen
wo@xooplgsTyl ) -1 H pyrrol-1 - yl]acetam de; PCT/US2006/004471

¥ [ anipa(dof f@%(ﬁ@&éﬁf&]\g o &R dn dflcimnhophe aWherdin (Z4s pdiey), wherein
oxyphenyl)-1H pyrrol - 1- yl ] acetam de;

nis 0. 2. [ 2-[4-(4-acetyl phenoxy) phenyl]-5-(3-fl uorophenyl)-1H
-pyrrol-1-yl]-N [am no(i m no) net hyl ] acet ar ni de;
[am_no(imn

@oxypﬁéﬁ)ﬂwpf%?@pq q:th_ to %/”31 %%Egﬁﬂ?rgéxqg EWhe)rel 2 IS gycﬁnalkyl
2-[2-[4-(4-acetyl phenoxy) phenyl | - 5- (2- net hoxyphenyl ) -1

H pyrrol am no(imn

& [ e GomPRLastgn 2 P % ShetaniRy Sh SHE5 Re e gfanent.

noxyphenyl )-1H pyr rol -1- yl]acetam de;

2-[2-[4-(4- acet henox hen -5- 3- hgxyph [)-1

i pyr rh gqe of’m%?’lufi1 Cqrdipy ﬁ)%) 4’:&%“%%1 %@é’\%ﬁ%‘?agws %ptlonally
substititell @AEMO,(aBhtrg), lﬂfﬁédeH]erEﬂcﬁﬂy{ ér Eyclopesphenyl ) - 5- (4- phen

oxyphenyl)-1 Hpyrrol-1 - yl]acetam de;

2-[2-[4-(4-acetyi phenoxy) phenyl ]-5-(4-fl uorophenyl)-1

t- pyr rMile-cbmppuhd Blecdréify toélbim saherdimyl ] acet ani de;

LR L AL SR g L OB SRS el o
haloged: 4lid [Mﬁmmwxpwwmn@nm clar(ca/ks, diFgetylokgiehaikyl, aryl,

neteroqf B R KB PR s M p PR R QR EbTIR A EDN R

F§/1 bsq-a,rdmm;ellﬁq&pelmrd)e}lk)ﬂi iteany bikinyHpoycioalky), tycloheteroalkyl, aryl or

%c%t am |de
N-{4 FEYIEditi no(i mi no) net hyl ] ami no} - 2- oxoet hyl ) - 5- p
IR, 1R pid Rel ard-epkch rivepythdeny & aliti/ic blkoxyo bkoxyatiydl drydroxyalkyl,

cyanoar%iﬁltlefy )@(& m no{t&qﬁ" c}@ﬂ& }a}[y)éll? r%ﬂ{%i’ﬁ%&?ﬁ@h&f F%m gncp R4z or Rys
and R1Nfr{a4-bb]tal(921-t{>bememl¢h meram)mm Wigich érdyreng aftachealdb tigrir) a 5- fo 7-
membered ¥|ng oghoor}é ly contaln%\I ]aDn eydﬁlo}'\al%'\eteroatom selected from O, N or S, which
ring may be optionally substituted with alkyl, arylalkyl, OH, alkoxyalkyl,

Ri4 is H, alkyl or cycloalky!l; and

Rqs is alkyl, haloalkyl, phenoxyalkyl, alkenyl, alkynyl, cycloalkyl, cycloheteroalkyl,
heteroarylalkyl, arylalkyl, arylalkenyl, aryl or heteroaryl,

and wherein any aryl, cycloalkyl or heteroaryl group may itself be optionally substituted
by one or more substituents, the same or different, selected from halogen, alkyl, alkoxy, CN,
OH, alkanoyl, alkanoylamino, alkoxycarbonyl, CF;O and CFs.

10. The compound according to claim 1 having the structure of formula la
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nmet hoxybenzam de;
N-{4-[1-(2-{[am no(i m no) net hyl ] am no} - 2- oxoet hyl )-5-p
woeamelosdih pyrrol - 2-yl ] phenyl } - 3- net hyl benzam #ey/US2006/004471
N-{4-[1-(2-{[am no(i m no) et hyl |hArno} - 2- oxoet hyl )-5-p
henyl - 1H pyrrol - 2-yl ] phenyl } - 2- Ehenoxyacet am de;
N-{4-[1-(2-{[am no(i m no) net hyI 1 N0} - 2-oxoethyl)-5-p
henyl - 1H pyrrol - 2-yl ] phenyl } - br oMBzbenzani de;
2-{2-[4-(allyl oxy) phenyl ] - 5- p enyl 1Hpyrrol -1-yl }- N[
am no(i m no) gt h Ry
N-[ am no(lmno t hyl prop-2-enyl)o
xy][ phenyl(} 5- “Nacet am de;
N-[am no(i m no t-3< | ox henyl
5- phenyl - 1H py y : ﬁ vyphenyl]-
N- [ am no(i m no) thy'] 2\(2-A4-[ (4 ob@‘hzyl)oxy]phe
nyl } - 5- phenyl - 1R+ pyrrol XT=Y yl| ) acet ani de;
N-[ am no(i m no) met hyl ] - 2-[ 2- (4- et hoxyphenyl ) - 5- phenyl -
1 Hpyrrol-1 -yl]acetamn dejla)
N-[ am no(i m no) net hyl ] -2-[ 2- (4- but oxyphenyl ) -5- phenyl -
Y H pyrrol -1 -yl]acetam de;
P(I—I(a%a am(anan@c@srrm‘lhgcﬂ Iori’or{rwlq lme(r@'n@@lyﬁbpr opoxy) phenyl ]

ﬁz,[ hﬁgé}(\l e%?ljw q%]ep%r#c%egﬁf ? egs a5<yl haﬁa‘k%l 0{/cloau§(y(,
y} prm/nwh)zteﬁgqﬁndsml teterogim, I’@Rﬂ,l ORy, P&iNRsalfis dR12R 13, LIRMCOR‘I&

| t hyl 2 2- (2-
cmoroiﬂﬁ 3 SR ORRRESEY %22‘{“’].2'1%;?3 2
e

Ryl @alcelkal ellgalkyl alkenyl, alkynyl cycloa!kyl cyclo eroalkyl aryl or heteroaryl;

%LQC %r {7(3?’%9%@{ nﬂé%%?g)@(b{ﬁr})ﬁfﬁiﬂg]%wyélﬁw c%bl[)glkﬁl

hen
-yl ] w@[hatﬁrqaékyl,m;ylhmheteroaryl or Ry, and 43 OF R1e and R47 may be taken

(2R) t)oait{%f \@th 9\@ é?%%{tcg anlcA sy ferbend thomi 4 sPRenmMeered ring

enyl

yl ] aeiopaii wnﬁmr)lﬁetehwﬂplaﬁmai@]etezoa’f@nwyleﬁke@iﬁmg bhor S;
% {ik (r-lz)alkgmr%%l%@ ((25€hl or ophenyl ) - (4 phenoxyphenyl )

rr0|-|32 acetyl }i m no) net % am no hy|
B@gﬁ atkgt, haloalkyl, alkenyl, alkynyl cycloalkyl, cycloheteroalkyl, aryl or heteroaryl;

%hér%wfékﬁ h%u érﬁf "éﬂ?MW epadaod, RbR= @R, O%M) BhEstéobryl Groups may

be opthﬁaﬂy éb@&ﬁ%‘ﬁ@lofam no] (i m no) met hyl ] acet ami de;
a tautomer thereof, a stereoisomer thereof or a pharmaceutically aceptable salt thereof.

wherei

11. The compound according to claim 10 wherein Rs and R, are each independently

H, halogen or ORy;.
12. The compound according to any one of claims 1 to 11 wherein X is CRs.
13. The compound according to any one of claims 1 to 12 wherein Y is CRe.
14.  The compound according to any one of claims 1 to 13 wherein X and Y are CH.
15.  The compound according to any one of claims 1 to 14 wherein Rs is H, or an
alkyl, Cs-C;cycloalkyl, cyclohexylalkyl, phenyi, phenylalkyl, heteroarylalkyt or

cycloheteroalkylalky! group each of which may be optionally substituted, and R, is H;
99



10

15

20

25

30

35

2-{2-(2-chl orophenyl)-5-[4-(4-cyanobut oxy) phenyl]-1
Hpyrrol-1 -yl }-N[[(3-
woydrepiggan opyl ) am no] (i m no) net hyl ] acet am de; PCT/US2006/004471

ér R2ahd@ R ke Zﬁwwmﬁhé 4tothexwtictenil aryattesy kd foltan

optionai&, é&%@%%lq)%wr) %@F(qdrﬁr}gdapﬁg@q{%oPg’@g{iqgﬁra@c’iditional heteroatom

selected floAr ©2N@RISOr ophenyl ) - 5- {4-[2- (1
, 3-di oxol an- 2-yl ) et hoxy] phenyl }-1 H pyrrol -

-yl)- 1M (3-

hgdr oxye h@ﬁmbﬁlmm}c{mgﬂd&imﬁd’m I\dmﬁ\ectpmﬁhalesubsmutmn is by one or

more 0{2 th%%g}&:}zchgt] | %{ enly dn)ferent[ glk&l IQO)%/y %)a(l\éz;g n¥m<l h%/lalfd% {38OH

COOaukw otpowmmoawaa@m@m] CFm r@bmtﬂwhs}! a&ﬁmuﬁr@nwe benzyl,,
2-[2-(4-cyanophenyl ) -5-phenyl -1 H pyrrol -

-yl - N-[[(3-
hydr oxyip icompbliedaduatdihdriomyraekity klaaaet & 6l@herein Ry is H,
N-[[ (3-hydroxypropyl)am no] (i m no)met hyl]-2-[2-(4-isop
ropyl phenyl ) -5-phenyl -1 H pyrrol - 1-yl]acetam de;
Ma[ [ ( 3hb>¢dm@wmn md;@gmwam Nseledtadtrbylthe 3rdud-cohsisttg-of:

gj [§a4| |?T%q? &eﬁﬁﬁé- -[2)-(450% rro}weriyl);g-ﬁb?pyiﬂﬁipyrrd 1-yllacetamide;
2yRI4 k- b[:ét;ilphenoxy)ph]e?yl ]-5- ph)enyl 1;! rl)y]rrol 1-yl}- N—OI
no] (i m no) met acet am de;

am'”oﬁ%r’w@&ﬁﬁ%@’b 9Spyl ) ami no] (i mﬁo) met hyl ] - 2-[ 2- (4-i sob

OE-pabrdegingth Jndetiphieds i (21chidrpptiangl)-61(4-phehacphany| H eki-pyrrol-1-

(3- hydroxypropyl)am no] (i m no) net hyl ]-2-[2-(4-pent
yl]acetzwb enyl ) -5-phenyl -1 H pyrrol -1- yl]acetan de;
2-[P24-(Aatatyiphetxe)pnbhy BS-(dhetyiopheH)piHi-pyireldt -yi]-N-

am'”%@@#&?b l&ﬁ? 4% no] (i mi no) met hyl ] acet ani de; 2-[2-(1
NEfarnqiing ng)mediyj]-3- E5¢3pdimyhebivh)-By(FendxyphA- Hp8rol-1-

roxypropyl )am no] (i m no) net hyl ] acet am de
yl]acetafx% (4-Dbr ormphenyl ) - 5-phenyl -1 Hpyrrol -

Nrlahi(infig@methyl]-2-[2-(3-fluorophenyl)-5-(4- phenoxyphenyl) 1H-pyrrol-1-
3 etag'X?r oxypropyl )am no] (i m no) net hyl ] acet ami de;
yllac p (4-cycl ohexyl phenyl ) - 5-phenyl -1 H pyrrol -

2y(P{[4-4¢- E{:e{tﬂphenoxy)phenyl] -5-(3-fluorophenyl)-1H-pyrrol-1-ylj- N~
amino o AR RS0y | ) ami no (1 mi o) mot hyl ] - 2 [ 2- (4- phen

ddfpptima(iyhine Eratindlrdr[2-(2-rrethyxypbkeavl}-5-(4-phenoxyphenyl)-1H-pyrrol-1-
yllacetamide;

2-[2-[4-(4-acetylphenoxy)phenyl]-5-(2-methoxyphenyl)-1H-pyrrol-1-yl]-N-
[amino(imino)methyllacetamide;

N-[amino(imino)methyl}-2-[2-(3-methoxyphenyl)-5-(4-phenoxyphenyl)-1H-pyrrol-1-
yljacetamide;

-[2-[4-(4-acetylphenoxy)phenyl]-5-(3-methoxyphenyl)-1H-pyrrol-1-yi]-N-

[amino(imino)methyllacetamide;

N-[amino(imino)methyl]-2-[2-(4-fluorophenyl)-5-(4-phenoxyphenyl)-1H-pyrrol-1-
yllacetamide;

2-[2-[4-(4-acetylphenoxy)phenyl]-5-(4-fluorophenyl)-1H-pyrrol-1-yi]-N-
[amino(imino)methyl]lacetamide;
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yl ] acet am de;
2-{2-[4-(4-acetyl phenoxy) phenyl ] -5-phenyl -1 H pyrrol -1
woybje/ossTifl ( 3- PCT/US2006/004471

l{llYéiﬁlﬁé(}’tﬁfn@WéthﬂFEJ[@M balimathosgibhityl e et-pinarobey pnenyi)-1H-pyrrol--
ﬁ% 4- cyanophenyl ) - 5- phenyl - 1Hpyrrol - 1-yl J-N-| i m
yllacetamig@n. 2, a, 4- trifl uor obenzyl ) ami no] met hyl }acet ani de;

quura@é(y%hané»wmne‘nwer ofpedizpthbaynea}/ie Hayirol-25f1N-phe
-5&@ enyl -1H-pyrro| 1- y!]acetam de;

[amino '2““[0207(3 &Qﬁ%'ﬁlgnyl )-5-phenyl -1 Hpyrro!-1
NYé&lnbhr{ﬂlnmrﬁ@lhf/l?QQZ-’{ﬁt -[(4-methylpiperidin-1-yl)carbonyllphenyl}-5-phenyl-1H-
trifluorobenzyl)am no] et hyl }acet am de;

pyrrol-1-yl)pertamidsy. oxyphenyl ) - 5-phenyl - 1H-pyrrol -1-yl ]-N-{imn
M{igm %ﬁr-{!amhb {ifnirisormetpgneryindp2roragting)-Srphmd ¢ Hapyirepe 2-yllphenyl}-2,4-

cycl ohexyi phenyl ) - 5- phenyl - 1Hpyrrol -1-yl ] - N-{
d'Ch'Oro 4?6[' ©,3,4- trifluorobenzyl)am no] net hyl }acet am de;

(4] mzﬂgérﬁﬁoaw%mt)methyl lamino}-2-oxoethyl)-5-phenyl-1H-pyrrol- -2-yllphenyl}-4-
Efl ugr obenzyl ) am no] net hyl } - 2-[ 2- (4- phenoxyphenyl ) -5-p

bromobgzamMidei iy rrol - 1 -yl ]acet ani de;

K- {4@‘r [A{4rhinadring) pbEyaypRRoybdthB)-Binbani-THHpysi-2eilphenyl)-3-
kﬁ% %jl m no[ (2, 3, 4-

methox%/ FGPobenzyl ) ami no] met hyl }acet ami de; 2-[2-(1
Naga {Slﬂn)nOEFrti]hﬁnmyé‘thyﬂarhMp}fE-rooyd)etﬂyl}-'5'1-|p]’|enyl{1q-&pyzyol -2-yllphenyl}-3-
am no(.et hyl am no) et hyl ene] acet am de;

methylbsNZaIAG: aganant yi ) - 5- phenyl -1 H pyrrol -1 -yl ]-N-[(1
i){4-] ed-{lafimodmncamethy) areinb):2-enedtaye b aiedy: TH-pyrrol-2-yllphenyl}-2-

adamantyl ) - 5- phenyl - 1Hpyrrol - 1-yl | - N-{(1E) - am
phenoxyqﬁ%?a(régf ®:cyanopr opyl ) ani no] net hyl ene} acet ani de;

Re(4 1 {-D-6lr((inoymanytaniyio) -28xpHbylyb-phepyigypyTal-f-ulphenyl)-3-
tyl }i m no) (am no) net hyl ] am no} et hyl acet ate;
bromobé % ??L adamant yl ) - 5- phenyl - 1Hpyrrol - 1-y! ] - N-{ ( 1E) - am

pap{4- 634Iylbmpbmwnfﬁaptydn)yamHmﬂrnlet-ww\é[ﬁé}IMmI yllacetamide;

Gkl S B o
yhacetatnifl@- ( 1- adamant yl ) 5 phenyl -1 H pyrrol -

NY al-lnlno(lir'nqno@neﬂm]-rﬁgiz(% (but-3-enyloxy)phenyl]-5- phenyl-1H—pyrrol-1-
yllacetamide;

N-[amino(imino)methyl]-2-(2-{4-[(4-Cyanobenzyl)oxy]phenyl}-5-phenyl-1 H-pyrrol-1-
yl)acetamide;

N-[amino(imino)methyl]-2-[2-(4-ethoxyphenyl)-5-phenyl-1 H-pyrrol-1-yllacetamide;

N-[amino(imino)methyl}-2-[2-(4-butoxypheny!)-5-phenyl-1H-pyrrol-1 -yljacetamide;

N-[amino(imino)methyl]-2-{2-[4-(3-cyanopropoxy)phenyl]-5-phenyl—1 H-pyrrol-1-
ylacetamide;

N—[amino(imino)methyl]-Z-[Z-(4-{[(2$)-2-methy|butyl]oxy}phenyl)-5-phenyl-1 H-pyrrol-1-
yllacetamide;

N-{(1 E)-amino[(3-cyanopropyl)amino]methylene}-Z-[Z-(2-chlorophenyl)-5—(4—
phenoxyphenyl)-1H-pyrrol-1-yllacetamide;

N-{(1 E)—amino[(3-hydroxypropyl)amino]methylene}-2—[2—(2—chlorophenyl)—S—(4-
phenoxyphenyl)-1H-pyrrol-1-yllacetamide;

methyl (2R)-3-{[(Z)-amino({[2-(2-chlorophenyl)-5-(4-phenoxyphenyl)-1 H-pyrrol-1-
yllacetyllimino)methyljJamino}-2-methylpropanoate;
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cyanoet hyl ) am no] net hyl ene} acetam de; 2-[2-(1
-adamantyl ) -5-phenyl -1 Hpyrrol-1 -yl]-N((1
wapemvossai[ 2- (1 , 3- di oxol an- 2- PCT/US2006/004471

zt{[()zgiahwd(am(man:ﬁmphyhﬁpsxapmmmnyg-1[Hzp;(raol -1-

acetylhﬂ)n "é’%ﬁ%‘ﬁ%ﬂmﬂ&@i‘y&%%ﬁt@; )pg[nr (r)1|o] ﬁet %ly% erl?-ei gacl:et am de;

dhloropwbammw (pert= @Wag&y)phehylpylﬂml’rom YIHN-0S- { (1

tetrah of
hydroxyg/) H@ %? M yh e Ecet ani de;
2 2[— -c(hlcraptmr)tsym} 45:yaﬂm&dxv)bhlehwmﬁmwrml ~1-yi}-N-[[(3-

hydfoxymv?a mé Jbﬁiﬂﬁ%ﬁﬂ&@%éﬁiﬁ"ﬁfi?ene) acet am de; 2-[ 2- (i

2 @ad@neanttrypaerm)fsmarméx-m dﬂybw)pﬂérrﬂ‘l “‘%fbyr¥<1t’ll-1ﬂ(lt(§N2[[)(3-am no

XYDIO t ene) acet am de;

hydroxy@r(opglfa(rﬁl %F@%ﬂ %ﬂ@@yml IXI- pyrrol -

2-4d- GZ—-tfﬂJc{r()ﬂ}Bnya#ﬁ -{3eP{(2,333ioxolan- 2-yl)ethoxy]phenyl} ~1H-pyrrol-1-y1)-N-[[(3~

| t d 2-[2-(1

nycroyBig YR R R ARy £ o S S PN (1 25

(g mﬁhl@robhﬂwl mdo¢thwa1m¢épmldeyl} -N-{[(3-
hydroxypgphl)émp?]i E}lnogméh@ﬂ]%%quﬁ@y H-pyrrol-

2-[2-f-eyanogticnyl) Baptiengl e phydicng)- Ndg8-ani de; et hyl

) - 5-phenyl -1 H- I -
nvcrosy oA SRR My ] B o) but anot e 2. 2 1
N@[@“WTDWPYG@)BWW(IWWOFP%W} -2{2-t- lsgprppwpl[le(r[yl)g—phenyl H-pyrrol-

1] % go(cycl opr opyl ar ni no) net hyl ene] acet am de
“Yace '(1- adamant yl ) - 5- phenyl -1 H pyrrol - -N-{(1
rE)[ «3- aydrm[p(rm)lamm@hmimhwha{m@m ﬁyﬂ@m}y en¥ii dedyrrol-1-
2- (1-adamantyl)-5-phenyl -1 H pyrrol -
yl]aceta[r&/ch N-{(1E)-am no[ (trans-4-
M tebutgplad rohedepihraril inelyrrek hylﬂ-éH&Fac et ami de;

H | -
o AR PETSHRTRN | Bl
! D(%hmkﬂmmwv@}mcﬂminemqtaﬁbzmad@obutylphenyl) -5-phenyl-1H-pyrrol-1-

-(1-adamantyl) - phenyl 1 Hpyrrol -
yl]aceta?n({ -N-{(1Z) -am no[

N’é[t(:hbx@rpxmww)amlmniqlm@pmtéwb%%éﬁ-a?ﬁtﬂéheny|) -5-phenyl-1H-pyrrol-1-

-(1-adamantyl) - 5-phenyl -1 Hpyrrol -1
aceta?“# _N-{(12) - am nof[ ( 2-
2- [2 (4-butoxyphenyl)-5-phenyl-1H-pyrrol-1-yi]-N-[[(3-

hydroxypropyl)amino}(imino)methyl]lacetamide;
2-[2-(1,1-biphenyl-4-yl)-5-phenyl-1H-pyrrol-1-yI]-N-[[(3-
hydroxypropyl)aminao](imino)methyljacetamide;
2-[2-(4-bromophenyl)-5-phenyl-1H-pyrrol-1-yl}-N-[[(3-
hydroxypropyl)amino](imino)methyljacetamide;
2-[2-(4-cyclohexylphenyl)-5-phenyl-1H-pyrrol-1-yl]-N-{[(3-
hydroxypropyl)amino](imino)methyljacetamide;
N-[[(3-hydroxypropy!)amino](imino)methyl}-2-[2-(4-phenoxyphenyl)-5-phenyl-1H-pyrrol-1-
yllacetamide;
2-{2-[4-(4-acetylphenoxy)phenyi]-5-phenyl-1H-pyrrol-1-yi}-N-[[(3~
hydroxypropyl)amino](imino)methyl]lacetamide;
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nmet hoxyet hyl ) am no] nmet hyl e pe}acet am de;
2-[2-(1-adamantyl)-5-phenyl -1 Hpyrrol -1
woyebje/msfi{ LE) - am no[ ( 2, 2, 3, 3, 3- PCT/US2006/004471
e Tt oyrrol 1 oy ML B
_ - adaman -5- phenyl - 1 rrol-1 - - -
’mﬂuoroww%%lﬂg%@@g&?taﬁ%%) msltO %yl ene] acgt ani de;

N:{irdno( (R BelaTTRDtObehzeptiesykthil}-2-[2-phenyl-5-(4-propylphenyl)-1H-pyrrol-1-
H-pyrrol -1-yl]-N-((12)-am no{[ (5-nethyl -1, 3, 4- oxadi azo
yllacetamias  y| ) pet hyl ] ami no} net hyl ene) acet am de;

2L @A-tiutylgteiyBrs pary 51 iipgnylt - N-{oinofe2, 3 3-

) -yl l\l—é{)}%%#‘ mnoH).1 4-met hyl - 1, 3- t hi azol - 2-
tr‘ﬂuomki/%/r)z R @8}’?@ ‘ene) acetam de; 2-[2-(1
23%%%26?*%%%@4H%W*—“@']M{imwol(r?l&‘{"( 1
, - nol { 2- en: 2- , .
f“ﬂuomfﬂ’@?‘%m“éfﬁﬁ“%@h&?iw}'%%e} acet ami de; 2-[2-(1

2E.@d@n@n_ bﬁb%yl@m!vla@%;bhehyl:ﬂ;Wyﬂr@‘]r%]t-hhl%:n]\mi;%@ﬂ; »

) -am no[ { 3- nobenz am no] e ene}acet anm de;
tnﬂuoro@%qz&l%qm%gﬁ@ﬂﬁ;ﬁ%ﬂg@%%eny| -1 H pyr ¥o| -1
Nyinlindi € 4 Bifuanobeoky| Rntiho]eei84)-2-{2-(4-phenoxyphenyl)-5-phenyl-1H-

y etq I ?[ja_m' no] net hyl ene}acetam de; N-al l yl -4-(1
py"o‘”:yi]%@et %’F ©7) - ami no{[ (5- methyl - 1 , 3, 4- oxadi azol - 2-
3)-pehydehyéptienokyiehdnl]énetenyt- tidpyzolokpNnyminoB2.gieny | -

. H- | = 2-yl |.de;
trifluor O&E'EW@{‘EV)‘&W?%{%‘%F%@%- i no{[ (4- met hyl - 1
2{52—(1hé<wml nﬂa)—%p}]mlhyl-%)l_atﬁl-ﬁQ’}]ﬁéf(fh?)l-ege) ani ng] -
. - oxoet -5 . I-2- 1 de;
armHO(%VE?WSVP%GJMQO%Q‘?%AFTé’ PYITe _ yl)benzam de _
E]2-anadeohidr 2yl )-biphangd-y-etrtoH)dMi-HdZ et hyl ene} ami no) - 2- o
: hyl ]+ 5- =] \ | -2-yl}b i de;
am'no(ﬂ?@@%‘7@'&&?@%@%@%@0@ g:n'r go[l ( SYaEn' ﬁgéz‘nmzyle) am no] net h
g2 (lehdarhartyl)-2-phe oyt trypyrecd-1-y1]-N-{(1E)-amino[(3-
h | - - : i de;
Cya”Op'%P?'%?”ﬂ%]g“Foegp&én@?%}%’5}8 Eﬂif‘m IH yrrol-1-yl]-N-{(12)-
affi(Defedt fagbgantybrbybhenyi-hidipieehlyl ene} acet ami de;
yl]acetyblg[rgiﬁﬁ') é_’rﬂiHS);nPf.{t )ﬂ Hiﬁ&rgfhklzéée?a't&yd ohexyl - 5- phenyl - pyrr ol
m[zzx_-iqfr;aemﬁogﬁﬁgﬁ;ﬂrjl-pg’rqiﬁefhlym-i(ﬂﬁ)ﬁwrﬁqﬁ@: 1-yl Jacetyl}
hydroxy%?_ )gllﬂ ;]rggtg?llemte}ﬁc?ta ide;I 5 oh ] a
@ﬁ[ﬁﬁ-gdﬁ?nﬁémwh@%en%—f H—Syr¥ol?1 —y5|]-lEl)-{(e1n -lamlilrcl)-[&r rol-1-yllac
hydrox%ggé&%ﬁrgog&gw%ﬁ%%?ggma&henyI ] - 5- phenyl - 1H pyrrol - 1-yl

ua

RH{2( 1-2dqmiarth-Gyheort Wy pypHeng -6 5Remala 1 pyrrol -1
cyanoetyh) ARSIt thALARLELBRide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-((1E)-amino{[2-(1 ,3-dioxolan-2-
yl)ethyllamino}methylene)acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yll-N-{(1E)-amino[(4-
hydroxybutyl)amino]methylene}acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yi}-N-{(1 E)-amino|(tetrahydrofuran-2-

=

yimethyl)aminojmethylene}acetamide;
2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-((1Z)-amino{[(2R)-2-
hydroxypropyllamino}methylene)acetamide;
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N'-[ (2-cycl ohexyl -5-phenyl -1 Hpyrrol -1

-yl )acetyl]Jguanidine; 4-{1-[2-({(1
wapemssmfi ( 3- hydr oxypr opyl ) am no] net hyl ene} am ROYTAR2%004471
geEZlea]daﬁraa?gratbnenym Ry Frol-1- 20 12y anihgd) @spzani de;
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A éc%nﬁdr(tﬁﬂﬁaﬁmMHWWdWﬂWﬁﬂ Bpyl ) ani no] met hyl ene}
amino] <<1m°&§;%¥'6\69‘28 '%h\r&‘ gy'ﬁ%@%)@@ 1981 ) benzani de:
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hyd roxyfﬁl(é}%y@?m@ Oﬁm%%f\é ?eg %éc)eq%ﬂ%éy I ) benzam de;
Ny 1-gdandarityl)-bDhohyl- HBpyart-aflie{HE}rmipiBdpHT AL e

X et hyl ] -5-
yl)propyban%ﬁyn‘% fagﬁa%@ i’} - KI— ]mst hy! benzani de; 4-{1
2f2¢1-édamantyl)-5-phenyl-1H-pyrrol-1-yi]-N-{(1Z)- ~amino[(3- .
methoxdrﬂgﬂa cé %ﬁen%ﬁ’c@[a%?fé) am no] met hyl ene} ami no) - 2- oxo
9-415‘2 piadarharRyly-bliphinyi H2p8Td-134]peAt1Z1-pmgobigr opyl ) benzami

methoxngtW?nggmeﬁl'g[le(r@}%c)ﬂ;ganna8?o | ) ani no] met hyl ene} - 2- [ 2- phe
By:lz-{ﬁacjamarml)# phenyphH- pym%hzéww aﬁwrﬁli@%ﬁ,}ﬁ L2

pentaﬂﬁ?&ri@j ?(j%[e rglenegacetarrrg%?/l ) ami no] net hyl ene} - 2- (2- cyc
QQM%yUarﬁamhlé?ﬁwhemwwpwml 11yl-Nil§1&Eet am de; a taut oner

s QRS b ARFGRER e oot 200 2, o

BqR-(t- heamamaroﬁmmnwf%pwr@éaﬁ]ewﬁ el e Sg-ggpiazol-2-
SIS BAEREL Y LY 0 8 PaLer, L neee

ef[2-¢thuiamantyl)-5- phenyl -1H- pyrrol -1-ylJ-N- (?12)—amino{[(4 methyl 1 ,3- %lazol 2-
y)methylJamino}methylene)acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-{(1 E)-amino[(2-thien-2-
ylethyl)amino]methylene}acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-{(1E)-amino[(3-
aminobenzyl)aminojmethylene}acetamide;

2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-yl]-N-{(1 E)-aminol[(2-thien-3-
ylethyl)amino]methylene}acetamide;
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anmount of a conpound of any one of clains 1 to 18. 20.
The met hod according to claim19 wherein said di sease
wonowimsgrnider is sel ected fromthe group consi sSPCmESedos/004471

Alazngnezi-(rﬁ{z'-ﬁmQb-aﬁ%ﬁﬁ[(s-ﬁ@gm-ﬂ jwﬁoia{qmbr—naent ; | DO\(/jvn' S N
nar aone; - D, ogniiiy eclLi.ne, s | enenti a;
vimeth g e e A A ey o PR SN BREE Te
N4 er-{2-@(1&)-ami{fihies/-aschiadbirdyyraetbl/f@mindBnethylene)aminol-
wl]er_el n gﬁll_‘g di i;g e .0f di sorder is characterized by
2-oxoetyllyaipben PYTER rPi] 8NP ePosits or neurofibrillary
Namgl-£.51-[22@(1 EA afidI@ckhfepr2-yromull arhinoondtigeragaminio)-2-oabethyl]-5-

co I sing.contacting a receptor thereof with an
phe”y"g@‘fp&f?%ggﬁ%ﬁ&?d%of a conpound of any one of clainms 1

Naall}&4-{ 2R3-({(A Epaatimai(Searhincisdnzgparpinsirtétioylend}amimo)-2-oxoethyl]-5-
pheny-E GRS BaR Mo R e of olains 1 (o 18, o oo
2-[2-(1-adamantyl)-5-phenyl-1H-pyrrol-1-y(l-N-{(1Z£)-
amino[(ethylsulfonyl)amino]methylene}acetamide;
N-(3-cyano-propyl)-N'-[2-(2-cyclohexyl-5-phenyl-pyrrol-1-yl)-acetyl]-guanidine;
N"-{[2-(4-butylphenyl)-5-phenyl-1H-pyrrol-1-yljacetyl}guanidine;
N"-{[2-(2,5-dimethylphenyl)-5-phenyl-1H-pyrrol-1-ylJacetyl}guanidine;
N"-({2-[3-(cyanomethyl)phenyl]-5-phenyl-1H-pyrrol-1-yl}acetyl)guanidine;
N"-({2-[4-(2-cyanoethyl)phenyl]-5-phenyl-1H-pyrrol-1-yltacetyl)guanidine;
N"-[(2-cyclohexyl-5-phenyl-1H-pyrrol-1-yhacetyllguanidine;
4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-ethylbenzamide;
4-{1-[2-({(1 E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-cyclopropylbenzamide;
N-allyl-4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-
phenyl-1H-pyrrol-2-yl}benzamide;
4-{1-[2-({(1E)-amino[(3-hydroxypropyl)aminojmethylenejamino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(2-hydroxyethyl)benzamide;
4-{1-[2-({(1 E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(2-cyanoethyl)benzamide;
A-{1-[2-({{1 E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-propylbenzamide;
4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(2-methoxyethyl)benzamide;
4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yi}-N-(sec-butyl)benzamide;
N-allyl-4-{1-[2-({(1E)-amino[(3-hydroxypropyl)Jamino]methylene}amino)-2-oxoethyl]-5-
phenyl-1H-pyrrol-2-yi}-N-methylbenzamide;
4-{1-[2-({(1E)-amino[(3-hydroxypropyl)amino]methylene}amino)-2-oxoethyl]-5-phenyl-
1H-pyrrol-2-yl}-N-(2,2,3,3,3-pentafluoropropyl)benzamide;
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N-{(1E)-amino[(3-cyanopropyl)aminolmethylene}-2-[2-phenyl-5-(trans-4-

propylcyclohexyl)-1H-pyrrol-1-yllacetamide;
N-{(1E)-amino[(3-cyanopropyl)amino]Jmethylene}-2-(2-cyclohexyl-5-phenyl-1H-pyrrol-1-

yl)acetamide;

a tautomer thereof;

a stereoisomer thereof; and

a pharmaceutically acceptable salt thereof.

19. A method for the treatment of a disease or disorder associated with excessive
BACE activity in a patient in need thereof which comprises providing to said patient an effective
amount of a compound of any one of claims 1 to 18.

20.  The method according to claim 19 wherein said disease or disorder is selected
from the group consisting of: Alzheimer's disease; cognitive impairment; Down's Syndrome;
HCHWA-D; cognitive decline; senile dementia; cerebral amyloid angiopathy; and a
neurodegenerative disorder.

21. The method according to claim 19 wherein said disease or disorder is
characterized by production of B-amyloid deposits or neurofibrillary tangles.

22, A method for modulating the activity of BACE comprising contacting a receptor
thereof with an effective amount of a compound of any one of claims 1 to 18.

23. A pharmaceutical composition which comprises a pharmaceutically acceptable
carrier and a compound of any one of claims 1 to 18.
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