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BACKGROUND OF THE INVENTION

?ield -of Invention

The present 1nvent10n prov1des novel compounds possessmg one or more of the
foI]owm 1g activities: antlbacterlal antifungal and antltumor activity. Pharmaceutlcal
comp051tlons contammg these compounds methods of maklng and methods for using these

compounds are also prowded

 State of the art |
The binding of the ant1bacter1a1 netropsm and dlstamycm to AT-rich sequences in the
minor groove of double stranded DNA is a well studied phenomenon. ‘Because such blndmg
can be used to regulgte DNA expfession, e.g., by blooking and/or di_s'placementrof regulatory
proteins, or by inhibiti_ng the activity of enzyines acting o:n 'DNA, such os reverse transcriptase
‘or topoisomerase, optimizatiori of this bir_lding has beeo the subject of humerous recent
studies. | ‘. ‘ _ . | . -
As described in é recent 're'v.iew by Bailly and Chaifes (Bioconj. Cheni._ 9(5):513-38,
1998), the pyrrolecarboxamide unit in'netrops‘in' and distamycin is aotﬁally about 20% looger
, than required to peffeetly match the COrresponding base pair sequence in the minor groove.
Accordingly, in oligomeric analogs fxaving '_r'nultiple bindmg. moieties, sﬁccessive'bind_mg
moieties can become out of phase “.’ith the base pairs of the minm~ groove. Severel studies

have therefore been directed to dimers of netropsin or distamycin containing different linkers,
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“only one netropsm moiety; see Bailly) which can occur with flexible Tinkers. However,

- Kissinger et al. (Chem. Res. Toxicol. 3(2) 162 8, 1990) reported that aryl-linked groups had
reduced DNA bmdlng affinity compared to alkyl and alkylene linkers, and Neamati et al.-
| (c1ted above) reported that the trans-vmy] linked cornpound was many. times more potent (m
inhibiting HIV-1 mtegrase) than the “more ngld” cyclobutany! and norbornyl linkers. It was
suggested in Wang and i in Bailly that, for oertam appllcatlons the more rigid hnkers

| (cyclopropyl and p-phenylene) may not allow for optlmal 51n1u1taneous (bldentate) bmdmg of
the two _netropsm moieties flanking the linker. Therefore, it would be desirable to provide
linkers which redoce 'morlodenta'te binding but whieh.p‘rovide suitable geometries for .‘
bidentate ‘binding' In light of the increaseof antibiotic /antiﬂ!rlgal resistant orgariisrhs there

' isaneed to develop new compounds to treat diseases caused by these antibiotic fantifungal |

resistant organisms: The compounds of the present invention fulfill this need

' SUMMARY OF THE INVENTION

The present invention provides novel compounds which possess one or more of the
' followmg activities: .antibacterial, antifungal and antitumor activity. Specrﬁcally, the

_ compounds of this invention are represented in Formula (I) below:
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o HH (~) (57) Abstract: The present invention provi des 2rqQysienfHerpoodnds
possessing one or nore of the following activities: antibacterial,
antifungal and antitunor activity. The conpounds are of Forrmula (I).

Phar maceuti cal conpositions containing these conpounds, nethods of naking
~and nethods for using these conpounds are al so provided. (US). KHORLI N,

Al exander [ RU US]; 150 Pacchetti Way, Mountain View, CA 94040 (US).
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pr ovi dédtnovel conmpounds possessing one or rm_re of the follow ng
activities: randiydReéehllr RBMHRf 4RI ¥ ge@AGhiRRMd MRS whieH iy drd attached forma
Phar mageuti cal . conpositions containing these conpounds, nethods of making
and netf5PEI61""%si ng these conpounds are al so provided. State of the art
The bi ndi ng Xfis drfigsubstinitdiayll ericmhry) eitsapsd Ret@suwly ilehA e, dyoloAfylot Ch
sequenges. in..the pingr grooye of .double stranded DNA is a well studied
phenonglﬁ%rﬁ?ycgl%géﬁsgé%ﬁcgﬁwbofﬁjﬁ?'%gchgtgrﬁ %T%H&d to regul ate DNA expression,
e.g., by bl g€rihY aniddependdityptyhoerstinted ofyl, heguirglion supstitedletirewsyl; e by

i nhi bi thag Ll idedidbl: Ok 2ERFATRHALSS N9 On DNA, such as reverse

transcriptase or topol sonmerase , optim zation of this binding has been the
subj ect of rwprerElsdimerdisre is mevidhdegnetig offsenting teldrial andéor figalrinfeqtioy (shuyhish
Bai | | Y me#dd corkités a@ministriod GO iherafdd BRIy IfRdive abantdf BeodupothHVB Fornul&T) or a

pyrrol ecarboxam . de wunit in_netropsin and distanycin is actually about 20%
| onger pﬁ?‘ﬁ’ﬁ upcg ?"F@’éﬁb{ecﬁmﬁ"é‘?? Pylitat e t he correspondi ng base pair
sequence i n It hethet siabodideMaMee is provided a method of treating cancer through the inhibition of

[

topoisomerase, which method comprises administration of a therapeutically effective amount of a compound
of Formula (I} or a pharmaceutically acceptable an acid addition salt thereof,

In another aspect, this invention is directed to phammaceutical compositions containing a
therapeutically effective amount of a compound of Formula (I) or a pharmaceutically acceptable acid addition
salt thereof and a pharmaceutically acceptable excipient.

In another aspect, this invention is directed to a pharmaceutical formulation comprising a
pharmaceutically acceptable excipient, and a anti-bacterially or anti-fungally effective amount of a compound
as defined above and emboediments thereof.

In another aspect, this invention is directed to a use of a therapeutically effective amount of a

compound of formula (I) for the manufacture of a medicament for treating bacterial or fungal infections.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates some representative compounds of this invention.

FIG. 2 illustrates further representative compounds of this invention.

FIGS. 3-4 illustrate even further representative compounds of this invention.

FIG. 5 illustrates examples of compounds possessing antibacterial activity.

FIG. 6 illustrates examples of compounds possessing antifungal activity.

Schemes 1-5 illustrate specific synthetic routes to compounds 7, 11-15, 20, 22 and 25, which are
compounds of formula (I).

Schemes 6-13 illustrate synthetic routes to various compounds of Formula (I}



~Accordingly, in oligoneric analogs having rmultiple bindyigcBRbet 2®5,
successive binding noieties can becone out of phase with the base pairs of
‘t he m norwyr@mneeso Several studies have therefore been directedusomicsers of
i netropsin or distanmycin containing different linkers, . 27 Decenber 2004 WO
02/ 00650 PCT/ USO I/20334 in: order to | rove bi nd| ng to Ionger t ar get

~ sequences. In these P& D ) ; OEfTHEINVENTION opsi n or

di st arry0| n. . of
Cranscr i pti on By TURE *?@%‘%{téﬂe er?drvgntgél%*?%@aﬁ%g m‘sﬂ&% Bfie ShRlop bt g, °

Bi oc heW&IdWin@Ectikﬁﬁ&7 anfiBabter A&t ifuh g ahd bhteamot amﬂﬂfﬁmH@ﬁfe@ﬂApnor to - -
topoi somerase | (Z. \Wang et al. Bi ochem _ PharmacolL 53:309-16, 1997), or

i nhi bi t Reseribingihly invenfipr i Sathef &ptaﬂb@ﬁﬁ@mox@mgﬁms wilbfirst bpﬁaﬁnqbol

54:280-90, 1 referre s_in these es | he 'Iene i
Cransovinyl . Rt SRFEHSF SalpasttSGButk CaRe et e Seritiiahon dog BRBAT RS | o
chai ns. ﬁﬁemagn@{ s%ﬁvew&ml i nkers restrict rotation around the |inking -
group, thus re(fum ng the extent of purely nonodentate binding (e. by only

. _one netr opSI nAH‘tﬂ em;ansgémeaamr lbl‘;lylched\mn@atte@mn@u@iam w&rﬁcafrb@maghc@?bf ericer s.
However

that ar tef'l g’F&%B&e Haply W%ERES %{Dﬁg’:% Q]Fﬁ)‘}flﬁ %Yﬁg ?’g)dprgjgﬁglr L;?

and al kylwg j!gd,-lﬁ{j Sert i lfl,\g,@:ﬂaédd @k 1@k, (cited above) reported that the
trans-vi nylﬁﬂl I nk eg/[corrpoﬁ,n was many tinmes nore potent (in inhibiting

H V-1 integr &‘é@)stltultmimlkﬂé nieaps e lmﬁ@dbrmmbatmamd mandvalemtriydraearboini nker s
It [ t hat { |

ror 6 1§ O PERE S (RSP %Bw'r Bty DR A s PR oo VR SH PSR | ol
si mul t aR@AUSo Rl et AbRFeldh 5‘192 gfouggéjeselée%drl?&rﬁ(?ﬂé gﬂ)u'ﬁ[lioﬁglsﬁl? bt anking -
the linker. Thereforé, it ul '

_ [Table to provide |nkers whi ch.
reduce nydroxentkake, ahwh dcyigmlum h‘am dhoghmﬂdexgmmmbl angwo meiroiaes f or

bi dent a b I n hthh .atbt A tif I
S S e ) ol it

di seas | i 6. - The
conpouﬁ%ege%f t he lrrgls“gsr??utﬁv nt%%rs?r% Al tfwggk%e@F@M%Q@R?HE '

| NVENT | @MhefhB Iphgkegem omalleyltand R’ pnd W" deesmﬂqmldemdmhpdmgsn Valticyd hhgdoskds S one

or nore of the ng acti.vities | bacteri anti fungal and
ant i tunwI éE‘?%“W? gﬁl@t‘ﬁr@wbm Su'ﬁwte%fa ﬁ)é @?prpﬁﬁrgati‘fﬁﬁéﬁm are
repres ei?l(:ﬁﬂe Ykt Eﬁ’:"l{g’ﬂ Ih?mfcld)to be! lh9?i¥oxyethy1 3-hydroxypropyl, 2-hydroxy-1- "~

'hydroxymethylethyl 2-hydroxy-2 -hydroxymethylethyl 1-hydroxymethylethyl, 3-

“J

hydroxybuty] 2,3- d1hydroxypr0py1 2,3- dlhydroxypropyl 2-hydr0xy-1-methylpropyl 2- -
methoxyethyl, 3—methoxypropy1 2- acetylethyl 3-acetylpropyl, 2-acetylaminoethyl, 3- |
B acetylammopropyl 2- a.mmoethyl 3- ammopropyl dlmethylannnoethyl dunethylammpropyl
2—p1per1d1n- -ylethyl, 2—p1perazm l-ylethyl 3-piperazin-1 -yipropyl 3—p1perazm-1-y1propy1
' - 3- armdmopropyl 3. guamdmopropyl 2-1nndazol-2—ylethyl 3-mudazol~2-y1propy1 and the
| like. _ | _ _
"Alkylene means a hnca.r or branched saturated d1valent hydrocarbon radical of one
to six carbon atoms e.g. methylene ethylene, 2 2—d1methylethy1ene, propylene, |
2- methylpropylene butylene, pentylene, and the like. _
| “Alkeny}" means a lmear monovalent hydrocarbon radlcal of two to six carbon atoms
ora branched monovalent hydrocarbon rad]cal of three to slx carbo_n atoms, contalmn gat
' least one double bond, e.g.,lefhenyl; propenyl, and the like.
“Substituted afkenyl" méans_ an alkenyl radical, as defined herein, that is substituted - -

- with 1 to 3 group(s), preferably 1 or 2 group(s) selected from the grbup consisting of hydroxy,
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are |ndependently -NR3- (wherein R3 may be hydrogen or alkyl) or -0 R 1 and

R2 are in eptly substituted alkyl, substituted aryl, .or
g{gj) a%ﬁ‘r%s@?fﬁ%h

. substitut et eroaryl provided that at |east one of R group
" that can form a pharnaceutically acceptable acid addition salt; R3 is

hydr ogeatkogy, ki1, adyldginantalg, amﬁnd:\’ﬁldnegaeﬂhﬁbstiwn‘eﬂ atrhﬁo,adaelnm(y’; amidiicch t hey
are attached forma heterocyclic ring; X2 is ; substltuted aryl '

het er oag%mdlewglfpm@emae@@rmﬂ}q aryhy %@eﬁwtedénﬂthroaeg}cﬁ it SPFi s
het er Ocﬁgéefoégl d Mgﬁ reCR? lg‘d&n%g%ylhet MgﬂEPO%J ié" eq f}ﬁii n 9d X3

are i ndepen Py~ ary ute ary ubstit

het er oahydrogd, akkyl, rahmhn’@t ewjrll aﬂishwt@icaeelphabﬂoerya,cmm Aaddiitutahésabaryl) her eof .
I n one enbodi ment there I's provided a nethod of treating bact. erlal and/ or

fungal i nfectAbomyls }neamaémearrm@waleebhwh?@é@rhemqﬁ of 1@ foptix garbep atoms’

t her apeut i gal | effect Vi \
har nocdh b BRbi ks ThORSIAE R RObor f RaFTRAUTY off RS frelfinBar.
enbodi mgtdn@%ﬁelbgn@r@glgggn}qm%@p @ﬁ tﬁéﬁl@él ng cancer through the

I nhi bition of topoisonerase met hod corrprl ses adnini stration of a

t her apeut i calfl?)pd@lk)démmes aﬁﬁumeddﬂom)\'@kﬁﬂb@mh& yéfocrehan redicpliof thyee fp six

phar maceutlc |y acceptabl e, an ,aci d ,addit reof l.n- anot her
aspect , "TRIYOP ?%81?’[ iC EIOPEOPHI CEPRFYIHC %d’regrﬁ 2&{( ﬁlgalpgcorrpo& tions e
cont ai ni ng a"sdﬂaeﬁmgkldaﬂ&)lwnesﬁse@éycmu?m al 6§ defisarmesindhafis For mul a (I)
or a pharmaceutically  acceptabl e aci'd addition salt thereof and a ‘

phar mac eubsstitidd ipdepspdentbbish ereitpoon three subshiments; peedpebly,oneior §¥¢ nvent i on is

ocont Bl i op Ak, SRR R, b SR PR OER L
anmount. Hilo%x&@rﬂaﬁﬂ@%mﬁe Hehbsusstitalee\ve dANBsHREERA AhiTRE hid T-IhRB@QNRH"mwhﬂ@t her -

aspect, thi's invention is directed to a use of a therapeutically effective .
armount Bfis hydrogemouatilyl ahd RS andi R4 a(ell)ldmendmﬁe hydrgeac @llwb hdfanCYh'éﬂﬂlsc ament

for t re?&bstl%tedaCt C ét%ioa%ﬁ AT titafba Heler S,
' "Sulfonylarmno" means a radical NRSO;R' where R is hydro genor alkyl and R‘ 18
alkyl substituted alkyl, amino, monosubstltuted amino, dlsubstltuted ammo, aryl, subsututed
'aryI aralkyl substltuted ara}kyl heteroaryl substltuted heteroaryl heteroara]kyi and

- substituted heteroaralkyl e.g., methylsulfonylammo benrylsulfonylammo
N-methylammosulfonylammo, and the like.. _ B

"Alkoxy means a radlcal OR where R is an alkyl as deﬁned above e. g methoxy, o

| “ethoxy, propoxy, butoxy and the like. | ' f_. ' .

"Acyl“ means a radlcal —C(O)R, where R is hydrogen, alkyl subsututed alkyl aryl

-7 substltuted aryl, ara]kyl substltuted aralkyl heteroaryl substituted heteroaryl heteroaralkyl, :

g substituted heteroaralkyl heterocychc and heterooychcalkyl group as deﬁned herem :
Representatlve examples include, but are not Iumted to formyl acetyl benzoyl |
benzylcarbonyl glycyl and the like. - ‘ - _

"Acylarmno" means a radical —-NR C(O)R where R’ 1s hydrogen or alkyl and R is
hydrogen, alkyl substltuted alkyl, aryl, substituted aryl aralkyl substituted aralkyl |
heteroaryl subst1tuted heteroaryl heteroaralkyl substltuted heteroaralkyl heterocycho and o
heterocychcalkyl group as defined herein. Representatlve examples mclude but are not .
limited to formylamino, acetyla.mmo benzoylamino, benzylcarbonylammo and the like. .

Preferred acylammo groups include the followmg —NHC(O)CI—I(NH;)CHg,,

5.



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 illustrates sgmercgﬁ,bg,smt I ve
conmpounds of this invention. FIG 2 illustrates further representative:
conpoundsvofhiyss i nvention. FIGS. 3-4 illustrate even furpbefusotr20334
representative conmpounds of this invention. FIG 5 illustrates exanples of
conpounds possessing antibacterial activity. FIG 6 illustrates exanples

of co Fﬁﬁﬂﬁﬁ@)%@@s)sﬂafgp)ﬁmrmﬂﬁﬂﬂgctNHC(Q)CB@ﬁH@e@Hi—C&(Q)NHu;s—t rate ) -
conpourECHAIGINECHE 0AE nERTEUCHEN) G ﬁte%@ﬁﬁ%}f St °°
PeT) Usot N ) A C e RO R e R R e et o

di r ect d@;HgNHpNHCCOYRIBANHS)- (DH@I&Q@HQ@HQmNIdC((D)IEIé(}ﬁﬂz)t(EHzCH(ﬂHQW -ng.
acti vi ti (s: antibacterial, anti fu&%al and antitunor activi t)%'é{ However, S
prior tlﬁﬁ &é&ﬁ@@ﬁg@%@%véﬂﬂ? GH{NEp1(GEk)o Hey -NHEOWHMNHwng t er s

| }chlel spe(?:ll%fP gat | o bzégmﬁq @%%em@mam gJCIII %L@?@ﬁﬁ? ursneagnlsn |

a | i nedCHE@HNIHY) CNEIC(yaH(NaL pCHIOGH AV £ nNHG(d])GHﬂ\TbE)?CEEﬁGP]:GpJOH;‘m@e to

ten carbon at ons preferably one to six carbon atons, .e.g., nethyl, ethyl,
propyl , C@WQNH LB i so- butyl, -teat-butyl, pent'yl and the like.

: SubSt t ut edy Lokl cfTGARSnfind AGRH: oHhai stamipgwe?é Iy g%@g%ﬁ@agﬁgtgaeﬂ

hydr ocar bon one en car ns, pre

car bon a@;tlpsmasumtecptt?d , Srakyséubstifued apblkil, hefefoabylgibsitusdd hfﬂélefugrﬂ ably 1 or 2
group(s), selected tromthe group consisting of hydrox al koxy, acyl,

Syl antieisroaralkyl sbshiteied priesrlpt e, a@#ﬁamrocmmﬁw.l B Eehnid od

am no, gu n| d| n dox 0 | kyl,
het er OCyPeIuPOﬁXer Sﬁmg?lfbém 15‘?& bu g@ﬂteﬁ% %lgfﬂr’t% %Ith&yaﬁlﬁg’ar y! |
and NRpGeMNRailino, bvhslaniol @mgn&gen or aI kyI and Wand R' are |ndependently
hydrogen, al kyl, hal oal kyI , aryl, substituted aryl, heteroaryl and '

subst i t ut ed "Resubstittsd ymirRd pressearasical eNRRwhars R 2nd %d%re utyiﬁpead@ﬂﬁot .
limt Edseltectled %rorr]ﬁ/&r OX t¥0ﬂ51st1ng &%ﬂﬁ’%ﬁr QBX lsubs?tltute(a aralkyl substltuted,_

' araikyl heteroaryl substltuted heteroaryl, heteroaralkyl substltuted heteroaralkyl

- heterbcychc and heterocychcalkyl group as deﬁned herem Representatlve examples mclude,' .
: but are not limited to dlmethylammo d1ethy1amlno ethylmethylammo, dlphenylammo |
' dibenzylamino, and the like. : S |
“Halo" means fluoro, chloro brome or iodo 'ﬁrefefably ﬂuoro aﬁd chlord
"Haloalkyl" means alkyl substltuted w1th one or more same or dxffercnt halo atoms
' e.8., <CH,C, -CFs, -CH;CFs, -CH;CCly, and the like. | -
 "Aryl" means a monovalent monocycllc blcychc or tncycllc aromatlc hydrocarbon
radlcal of 6 to 14 ring atoms’e. g, phenyl naphthyl or anthryl
~ "Substituted aryl" means an aryl ring as deﬁned above whxch is substituted
: mdependently with one, two or three substltuents preferably one or two substituents, selected |
from alkyl, alkoxy, aryloxy, substxtuted alkyl, acyl acylammo sulfonylammo halo, nitro,
¢yano, amino, monosubstituted or dtsubstltuted amino and -NRSO;NR‘R" (where R is
| hydrogen or alkyl and R' and R" are mdependently hydrogen alkyl haloalkyl aryl substltuted: _
B aryl, heteroaryl and substituted heteroaryl)
. "Heteroaryl"” means a Inonovalent monocychc b1cychc or tncychc radlcal of 5 to 12
rmg atoms havmg at least one aromatic rmg contammg one, two three or four nng

7 heteroatoms selected from N O, or S, the remammg ring atoms bemg C with the
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pentyl e m)nov dr.ogcar bon
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radi cal bﬁzl&m&ﬁlgﬁ(ﬁeﬁkﬁéoﬂbﬁ)‘??fﬁdn%’i‘?u%lgpm aini ng at | east one doubl e

bond, . e. propeny and t li ke. ""Substituted al kenyl" means
an al kenyl r aﬁkbsamteaheldﬁfand@dlemred\ewronriyhnng 85 defbrsdiabavewrhichiis subbtitubedd

group(s),, preferabl, or 2 group(s). selected om t he rou consi sting of.
hydr oxym QW@SE%Wé% FSOBV Y DGR BUIBET PIRBRP D PRS AT t‘ﬁ men Slec od

acyl ant 0 u , no
o Dy A A BB 0
het er oacganp, &uist nidnbadashﬁit@i @aiigdbsmutbd anNﬁS@BNR\IRSOQM"E(wﬂ@eresR lrﬁydr ogen or ,

al kyl "apnd. R and R' are independently rogen, y I’lgyoal

subst i t Bydsegergn alkfand R and K’ a@@rfadwagﬁnt%& dEPECRed {95 %?19? 1, aryf, quhinfu

neans a, on radical of tw to six carbon atons -
or a bra éhg%rm 20v ?g%hﬁut%yg%%?%dﬁ radical of three to six carbon atoms,
cont ai ni ng at’Afafblegar 'theterdarranayle habstitued aralkgt, Jgolydtitutpd hetgroptalkydhdmehes d | ke .
"Cycloal kyl" neans a saturated nonoval ent cyclic hydrocarbon radical of

three t mds:iak Rﬂkkgwhardibﬁls aneallg;lcnecgyml}:oqnm‘g/ is, a arybomogmbstitpted acxlchatér@aml or and,

the Iike. bstituted cycloal kyl " neans : oal. di as ‘defined-.

herein %Wailm ‘Efé‘ﬂ')g R asrslaé prehrzsiny %,ng?IKFYL 5@%— fpe 'f‘ﬁlr ée

substi t yent. f]ﬁrr@ {RAC3 Pl enb Y&y 1152'- Hﬂj@%ﬁymesﬂeec'f ed from al kyl,

al koxy, H%u E{ﬁeﬂgciﬂ?e a c§ 9?‘0’ CSdl fonyl am no, halo, nitro,

cyano, -am ntiiemmmgehldﬂ'she:irmtaesdnmwd dmrsa:tmatattlbwyelmb mhcaboféﬁt:b 8 nmmml?
wher e

( - which one or two ring atoms are heteroatoms selected from NR (where Ri 1s mdependently

| . hydrogen alkyl, or heteroalkyl) O or S(O)n (where n zs an mteger from O to 2), the |

o remammg ring atoms being C, where one or two C atoms may optmnally be replaced by a

g , carbonyi group The heterocychc nng may be optlonally substltuted 1ndependcntly with one,
two, or three substituents selected from alkyl, alkoxy, substntuted alkyl acyl acylammo
_sulfonylammo halo, nitro, cyano ammo monosubstltutcd or disubstituted ammo and -
-NRS O,;NR'R" (where R is hydrogen or alkyl and R’ and R" are mdependently hydro gen -

" alkyl, haloalkyl, aryl, substltuted aryl heteroaryl and substltuted heteroaryl). '

More specifically the term heterocychc zncludes, but is not 11m1ted to, tetrahydropyranyl 2, 2- _

E dlmethyl 1,3-dioxolane, p1per1dmo N—mcthylplpendm 3-y1 plperazmo N—methylpyn‘ohdm— - '_
3-yl, 3-pyrr011d1no morpholmo thlomorpholmo ﬂ:uomorphohnod ox1de thlornorphohno- o

| 1,1 d10x1de pyrrolmyl nmdazolmyl and the denvatlves thereof. |

: "Heterocychcalkyl" means a radlcal -RaRb where Ra 1s an alkylene group and Rb is a ;
‘ heterocychc group as defined herein, e.g., tetrahydropyran-?_-ylmethyl 4~methylp1perazm-1-
ylethyl, 3-p1pend1nylmethyl 2,2- dlmethyl-l 3—d10x0x01an—4~yimethyl benzyl and the hke

B SR



‘R is hydrogen or alkyl and R and R' are independently bhyWeegener 20day! ,

hal oal kyl, aryl, substituted aryl, heteroaryl, and substituted

het er oanyd p2/0d6891l f onyl ani i no” neans a radical NRSOZR Wwheigrsh/hdssfydr ogen
or alkyl and R is alkyl, substituted alkyl, amno, noriosubstituted

am no, disubstituted amno, aryl, substitut ed ar aral kyl', substituted
aral kyl, hé&irsiogal’yr | "orstmgtlytmpw thalithe @&syquentluéémdaﬂmyt or and :

- Egﬁitylééuf‘ﬁ‘o‘r‘i‘y? e Bt ot i anndBt b AP B B stamerr mer B v oy
' neansevant gidireah stakl? (‘M&ﬁfseanﬁ ihstades K/}ﬂchﬂﬁd&ﬁfﬂoﬂ CHo OIS, "BieterocyBl¢ h;)xy,

et hoxy, propoxy, butoxy and the like."'. "Acyl means a radical -

wher e @Olillsommﬂg mnoablt«jdl- $uh§tlbttod withed aﬂt}kgtunam}daps thean itlee alkyk rody hulyt

ar al kyI stitu r.al het er ubst | t ut het er o

et er SiSFARRURE prestnh pd i (it BRRARLiuabies bty EF heereaare Eroup is |
het er agyifd-ios aislautmgtree i ;ﬁ@}l' $166h RET $hiliioMCRRES I RLbMRY: @g@ﬂ%hﬁ«‘t’s adicl ude,

but are not limted formyl”, Tacetyl, benzoyl benzyl caf bonyl,” -glycyl
and ttwb$t1tkfed“hmdipbaﬂwhgrotxprreans a radical -NR - C(OR. where R is

hydr ogen "or,, 4 ,and Ris dr oge al ky substituted, aI kyl, aryl,
substit ut ed y %F&t"i&l’m‘%"dﬂé éﬁfeﬁrtaltél‘iﬂe OTE3HE BFQYRS Jhten t it ut ed

h ' /OXY oms : e
et er oastétt,o F@ﬁ ﬁfd}ﬁfrg%éﬂ’fh m. ﬁggﬁylﬁﬁ&ﬁg‘bléﬁ&%&érﬁhﬁ ‘V,g@@ﬁ% es i ”Cl ud

het er ocycl i calkyl grou ned herein. Representa ude,
but arSaitable oxygami ztrxeldutr@gefnqrrmpbamg groups aeetell laniwivin, thbertzoy.| a-rmethyt,srlyl

]t)glnlzgl car Bo%l %))%Fl(‘ﬂ ; hemllzl kgxy %e{gfiiﬁ cic%%go 8rou S i Stcl l_.lder t he‘
[D %&U%)Q%%%%%@ gﬁ%%@%&?ﬁgﬁ@gﬂg@%ﬂmeﬁ can be found i 1r1 the

N @ M) ()2 0P RO G KB L O CH ) G ( Care 2)
NHC( Q%Hg% %83&{3‘? &F@xﬁtﬁyw% déheoen o) 2; -

natlat %%?%WQ‘ R Mgt QLRI

CH( C]-i)aﬁﬂags (velﬂl-ﬂ()@e&d(rNrﬁérs Gi'-ﬂre(rﬁahlﬁlli) occubtily &hfad(dviR) stdiPadib- thre&rine}ind -

and denvatwes thereof on-Ammo acids compnse a earbon atom to which is bonded an ammo :

J(_L

- group, a carboxyl group, a hydrogen atom and a dlstmctrve group referred to asa srde n |
chain”. The side chains of naturally occurring ammo acids are well k:nown in the art and - 7
mclude for example, hydrogen (e:., as in glycine), alkyl (e g, as in alanine, vahne leucme :
1soleuc1ne proline), substituted alkyl (e g as in threonme serme, methronme cysteme
aspartic acid, asparagine, glutamic acid, glutarmne arginine, and lysme) arylalkyl (e.g., as in
pheny]alamne and tryptophan), substrtuted arylalkyl (e. g., asin tyrosme), and heteroarylalkyl _ :
_(¢ g., as in histidine). Unnatural amino acids are also known in the art, as set forthin, for
example Williams (ed.), Syntheéis of Optically Active a—Amino Acids, Pergamon Press -
(1989); Evans et al., J. Amer. Chem Soc 112 4011 4030 (1990) Puet al. » 1. Amer. Chem.
Soc., 56 1280-1283 (1991); Williams et al., J. Amer. Chem. Soc 113:9276-9286 (1991); and
a]l references cited therern The present mventron includes the 51de chams of unnatural amino E
amds as well, | ' | 4

Compounds that have the samne molecular formula but dlffer in the nature or sequence ‘
of bondmg of their atoms or the arrangement of therr atoms in space are terrned 1somers
Tsomers that differ i in the arrangement of their atoms in space- are termed “stereorsomers

Steremsomers that are not mu:ror images of one another are terrned “drastereomers

& -



NHC(O)CH( NH2) CH( CH3) 2 "I\/bnosubstltut ed am no" nmeans a Qa@&g}nm%ﬂ\here
R represents an al kyl, acyl, aryl, substituted aryl, aralkyl, substi t ut ed

aral kyl', Red e5qrsy! subst i t ut ed heteroaryl heter oar al Kylpc T%&?ﬁ %yt ed
het eroaral kyl, heterocyclic, and heterocycllcalkyl group as de

herein. Representative exanples include, but are not limted to
xnet hyl amh those that aﬂa)nloamupmmpmmel mairroramapesrof\chairother amrtdrrmd'tb“ehaﬂnmmers
"Di subs uted am nQ" neans a radical NRR - where R and

i ndepen I1| %/wr%@u@éthéﬂan AYRIREIEIC GEBIGH Telgremmpls, Algs &Pn‘éﬂ(‘;ﬂ foua@?ferenar yl,

substit t | %pﬁ;g tgd
‘het er oag{'{ﬁg érr%fge{ %Mezs?ygssﬁb?%t g’ﬁ enﬁ&%'ltng%\rfggrrlg {&&%ﬁ% r ocyc%ow
het er ocy.oﬂlﬂigmhtﬁqd ofgl’s@ujﬂnﬁ&trﬁleédmdnbés éesnnbempuhesmmhats vezjuendnphess of
i ncl ude, _ but are not |imted to_ dinethylamno, = diethylarni

et hyl me (i and Reslog op b HiA mammes in whiskiihg melashlsgotaisrdhe ﬁ@nﬁor&l@olmr&%ﬁ light ppq

ns fI uo I .
el bal e AR axtelBon b QUROBEEITIA A () S RisBltes RbAEOE. 4
hal o at ehi#al cotip@und czﬁlﬁﬁh as eithdr3ndividaal GhadtiomebR4sGlBix uf Heiebe Ainkieture
"Aryl" means a nonoval ent nonocyclic, -bicyclic or tricyclic aromatic

hydr ocafefAininERugkpropgrtigns of the eRRIHEPTANTD Hecalled) a “TaSRRS MUXHED ht hyl| , or'

anthryl. S%Egé}g@&%g{ 'tm'sﬁf,f\%ﬂao&ﬂmgxékse&% 5 gr%fas?&gn gx&&@'s&

substii tut ed one subs pre erably

“one or :tumpsutsichh tRRYfSre lﬁqire@ﬁc%d as fdividadlky br (St &epem;someﬁ axas,msmbsst i tuted
al kyl, acyl, _acylam no, | f onyl am no, hal o, nitro, ano,

monosubghereaft Ear @famm sﬁmtﬁj‘tay\bétauamma camgouiek ROl (Y rehuimoiediv,
hyd |kl de ,
ot G o) o Py ARSI P OA g crtor

het er 6agy dom oldﬁa SfP&Eﬁ{il (TyR&M &xist AXUMAY BF €9)!stdFOsIsHEY. I Unlekt @pichied OF
tricyclic ra(fcal of 5t0 12 ring atons having at | east one aromatic ring

cont ai npthgrwise, the descriptioreer raming ofie pertinglar semppwd wribe speaisatigniang flaNps 0,
0% 0o b HETRAB AT At R B R mel R e SRS TP SRS, V5
het e oathtkedfadhs aletiids Foi@e ABteARirAHOABE kterebtMnistriBAE tenRphdtioabf y the term
heteroaryl includes, but is not limted to, pyridyl, furanyl, thienyl,
" stereoisomers are well-known in the art (see dJscussmn in Chapter 4 of “Advanced Orgamc B
*Chemistry”, , 4t cdltlon J. March John Wiley and Sons, New York 1992)
_ A “phannaceutlcally acceptable exmplent means an exclplent that is useful in
. _ prepanng a pharmaceutlcal composmon that is generally safe, non-toxic and nelther
; blologlcally nor otherwise undesu'able and includes an exc1p1ent that is acccptable for
| ‘veterinary use as well as human phannaceutlcal use. A “phamlaceutlcally acceptable B
exmplent” as used in the spemﬁcatxon and claims includes both one and more than one such
excipient. _ o
- “Phannaceutlcally acceptable acid addition salts™ refers to those salts whlch retain the
) blologlcal effectwcness and properties of the free bases, wh1ch are not bxoioglcally or
' l_ otherwise undesirable, and which are formed with 1 1norgan1c acids such as hydrochlorlc amd
“hydrobromic acid, sulfuric ac1d nitric acid, phosphonc acid and the like, and organic acids
such as acetic acid, proplomc ac1d, glycolic acid, pyruvic acid, oxahc acid, maleic acid,
mélcnic acid succirﬁc acid, fumaric acid, tartaric acid, citric acid benzoic acid, cinnamic - -
;. - acid, mandelic. acid, methanesulfomc acid, cthanesulfomc a01d p-toluenesulfomc acid,

. .sahcyllc ac1d and the like. -
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thiazolyl; tetrazolyl, isothiazolyl, triazolyl, im daz@etembeisspazolyl

pyrrolyl, pyrazolyl, pyrimdinyl, benzofuranyl , isobenzofuranyl,

benzot hi arglbybossbenzoi sot hi azolyl, benzotriazolyl, indol i‘beUSbﬁibbﬂ{jm yl
benzoxazolyl, quinolyl, tetrahydroquinolinyl, | soqui nol yI', :
‘benzi m dazol benzi soxazol yl or benzot hi enyI "Substituted het eroaryl

means a het I@apglwhmln‘r@lmyhdonmmcadbweemle hczdsldémostsaltomhhde amines,

i ndepe e or thre tltuen one or, two
subst | Cutteints midisacevniings ryrlRlrRBiceigt gy SbBiar ik E
acyl, agithameag.a nl&HéérPWdrﬁ%@hﬂétrtthﬁt Sich B Srhtho Qﬁéﬁﬂﬂne aMifif0, uanidine -
nonosubstltuted or drsubstituted am no and - NRSO2 (wher’e R IS

hydrog@nd(blneldtekyl and R and R are i ndependent | y hydrogen al kyl

haI oal kyI substituted ary ro d substitl d het eroaryl )
"Aral kyl " aultrﬁtf@roa%% K Fﬁpresen?&@/t F? %ﬁ@&%ﬂ%@?w CSPE ? |

hetero di | and
oLty AR kSRR i ?%**é%/é%"ﬁ%%ét?%%ﬁw |

group asyld@bloradd/l fembstitntedecygloallityt eydrocyplye, |hétemezﬂyl yhbmnnlttydi heteroaryl, and o
|mdazo hy Lpyridinylethyl  3-(benzofyran-2- ropyl, and the like. .
"Het er # th% gc'ge%mtﬁ O o RO ey a&/aﬁcéeﬁ? daig ahetespoyelisor g -
ring aty a!d;] ‘one, or two ring atons. are heteroatons = selected =~
from NR (V\% egrR | s | ndependent |l y- hydrogen, alkyl, or heteroal kyl), 0, or
S(On (wheHydradisesmare m;ﬁmhteﬂrborm@fdrmu&) -NHNR R&vetiené RY afid RY asd ons -bei ng
C. where one;or twg C ataons nay optlonaléﬁ be replaced by a carbonyl

gr oup. ‘WEWQVMQGBF& alievigsubatitugas aliorl; ikemilysubstiatad atkenyl. ardeponiaind y. '

Subst | P RAh SBEER bRl RS GURD SE o R sttt Febband. o

, am nwherermhmﬁumttbguhedwnh tlde! wttbgér fouittdch tieynge anathedRoMR NHeBrocy(:Mear e R
i s hydrogen or alkyl and Rl and R' are independently hydrogen, . al kyl, '
hal bal kgferoagyl@roupsybst it uted aryl, heteroar yl, and substituted heteroaryl).-

Nor e 2pect sl bRGpS SYIIRLSTOPE okl UeReNET N ks il k! A RS b

N- et hyﬁd@peerehdy hﬁdro)gbn ﬂk}ﬁeﬁtb%hm@sd dﬂtﬁ%lﬁ&iymydub@dlﬂufbdrhlkex@i wbyl, shbstituted
pyrrolldlno E ol i no, |onorEhoI|no t hi onor phol i no-1I - oxi de

t hi omoEpHhd Sl!bﬂilt@mddle’dopﬂw Gleternayclic, hietezoasyl, ﬁ‘}hStlnﬁﬁ@httn@aﬁ’érWat i ves

e RN e BB s R B

t et r ahyebefayyl @ouds.y! met hyl . 4- net hyl pi perazin-| - yl et hyI

3- pi peri d| nyl met hyl, 2, 2- di et hyl - 1, 3- di oxoxol an-4- rreth ‘, benzg
t he | | ke Guamdmo groups is-represented by the formula NHC(—NH) 'R” where R’ R”

are 1ndependently hydrogen, alkyl, substituted alkyl alkenyl substituted alkenyl, aryl
substituted aryl cycloalkyl substxtuted cycloalkyl heterocychc ‘heteroaryl, substituted: . 7
heteroaryl and where R’ and R, together w1th the nitro gen to which they are attached form a ':_
' heterocychc or heteroaryl group. ' _ ' , .
A compound of Formuta (I) may act asa pro-drug Prodrug means any compound :
which releases an active parent drug accordmg to Formula (D in vivo when such prodrug 1s
" administered to a mammalian subject. Prodrugsofa cornpound of F ormula (I) are prepared . _
by modifying functional groups present in tlte-cornpound of Fox_mula ) in such a way that the
»modiﬁoations may be cleaved in vivo to release the pareut oompouhd Prodrugs include
compounds of Formula (I) wherein a hydroxy, amino, or sulfhydryl group in compound (1) is
bonded to any group that may be cleaved in vivo to regenerate the ﬁee hydroxyl, amino, or

- sulfhydryl group, respectively. Examples of prodrugs 1nc1ude, but are not limited to esters S
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27 Decenber 2004 WO 02/ 00650 PCT/ USQO1/ 20334 Qotio_n,al " or Deepiibenaddy " _
means that the subsequently described event or circunstance may but need
not occur wanzdshat the descri ption includes instances whergehe1Reat  or
ci rcunst ance occurs and instances in which it does not. For exanple,

"het erocyclic group optionally nmono- or di- substituted with an al kyl
group" ABan scettdrtax forrheteadim;/lbemg/ce kienti vativegkl carbambtes fg.g.s BRI -duantrliylah*eno-

descri pti S si.tuations where the heteroc p.iS nono-

G subst CEEPmD G PSR Bk e ah dospomssieRomne D, SHERURE: ooyel i o
group is-not “?l‘r%h *Hf%atﬁﬂbﬁ@o?%xs%h&@’:hcl%&“p "Hydroxy or amino |
protecting group” Fefers to those organic groups intended to  protect
oxygen and(3ni t rpgeenta‘tgihe disgasense. cansdieg theadinical gacptoonsf mﬂdls@sswttthet iCc

procedures.. Syitable oxy nd nitrogen rot ecting _known-
in the.art e ge‘te qpnl@twﬁgwdahat IR S R PP diapr P‘[?GES?PgﬁdltE)lthe @éﬁﬁli@

benzyl oxy- car bo trifl uoroacet yl
2-trimethylsil y tha%g eixip%ﬁérﬁce G?%ng%g&@wé ot]'tqu‘dfsleQ hers can be found in:
the book By T.inWbifigtralisnade,Ge., Mredtigsr rétuwimcthi dgvelommast of theQigmsé or
Synthesis, Third - Edition, Wley, New York, 1999, and' references cited .

t her ei n. Am no ﬁ%?lﬁuc%lémpéo% IDIiny of the:naturally occurring am no .acids,
as wel |l asmsynt [ rally
occurri ngs(ain noll}%{l”gg ﬂ@é‘lsuc a eelét ghmg %ﬁ 3 d%?’?é\%gtol}\t/}ggntﬁhéeir eof

a- Am no aci ds csymgitome. a carbon atomto V\:hl chis- bonded an amno- group, -

car boxyl group, . a hydroHen atom and a di stl nctive up ref rred to as a
"side ~chai n'® “thpap@ytirally gheetivesmaomst umaqﬁrsyf ®aBQHRS BragsVhEe wel |
Kk ,

ln(lzwr ' gdﬁl{h?stéxreh t@Q%ﬂ:ﬁrﬂﬁi foq?rca&r% a @é@z{%@ ulg sufﬁ\éfiern?g)g{fe%cg Im%cél tré%?m it t‘&iﬂﬁg' ne),

su bst i t ukatea Ty “tHegap@utic@lby ¢ffectivo h@ommt emns/afy d@endxﬂgtohlmmm@oundymbel ne,
aspartic_acid, asparagine, glutam c acid, %FUt am ne , arginine, and
| ysi ne) diseasglang jipiseyasity and see 326, wpigbh picalof fievaammal {9 PpiePRén) . subst ituted

aryl al kyl (el @Rk of MLABLAGkor NaShEY OLM BHEK e padBid

hi stidi ne). ani o acr g é are-’a _ _ as et forth
in, formhﬂﬁwa]pirestopﬁéﬂl iams (ed.), Synthesis of Optically Act ive a- Ami no.
Aci ds, Perganon Press (1989); Evans et al., J. Aner. Chem Soc.

112: . 4011- 40585t 4omey’ mpanssihe spmpound basthe Piopery of mpibiting thepemiiofgamor
(1050 M el Pl P 38R S ST SRR R
chai ns ‘P(BO Hﬂlngfdﬁtﬁ'of e ﬁhﬁhor cells is 32 % or less as that of ano growth control.

"Bactcnostatlc" means thc compound has the property of mhlbltmg bacterial or fungal
multiphcatlon wherein multlphcation resumes upon removal of thc active compound F ora
bacteriostatic compound its mmlmum bactcnoc1dal conccntratlon (MBC) is greater than 4x |
its minimum 1nh1b1tory concentratlon (MIC).

"Bactenocxdal" or "fungicidal® means that the compound has the property of kﬂlmg
bacteria or fungi. Bactcnoc1da1/fung101dal_actlon dlffers from bacteriostasis or ﬁ;ngnstasm

- on'ly.in being irrevc-rsiblc' For exaﬁiplc the "killcd" organism can no longcr reproduce, cvcn
after being removed form contact with the actwe compound In some cases, the- actwc |
compound causes 1y51s of the bacterial or fungal cell; in other cases the bacterial or fungal cell
rcmams mtact and may continue to be metabolically active. A bacten001da1 compound
exhibits a MBC that is less than 4x its MIC Similarly, a funglcldal compound exhibits a
minimum funglcldal concentration (MF C) that is less than 4x its MIC

: "Mlmmum inhibitory concentratlon" or "MIC" refers to the mlmmurn concentranon of .

a compound necessary to completely mhxblt growth of the orgamsmrtcsted. Compounds of_ _

e



aci ds-as well. Conmpounds that have the same nol ecul ar f o7 D&cambuit 2ahi4f fer in
the nature or sequence of bondi ng of their .atoms or the arrangenent of

t hei rat ome.0am0sface are terned "isonmers". |soners that di f;f@fmsm;ﬁ)m
arrangerrent of ‘their atons in space are ternmed "stereoi somers". -

St ereoi soners th are not _mrr i mages of one another are terrred

"di ast eﬁH%WPE“ODZ ViRg ahiHE C’fﬁél% arsastive prifie asways Q%@@eﬁﬁﬂﬂl@hose t hat
I

e nonERURTL BRGRATh 8 L EO CW&%%S%%%%J 00T A Bl mgrg oy e, 0

IS bondpﬂgfé;@b[&%mmgf‘mw groups, a pair of enantioners i's possible:. An
enanti omer can be characterized by the absolute configuration of its -

asynmetric céﬁﬁmﬁA&mansdmiéﬂ@strdndddWAhe R- and S-sequencing rul es of

Cahn ‘and Prel og; or by the" manner in which the ol ecul e -rotates the: pl ane
of polarized.light and designated as dext r or ot at ory or levorotato .ry
(i.e., as (+) or (- )-| soner pREFALRED/ EMBopivERTEal conmpound can exi st as
ei ther individual ' ;nantionmer or as a.mxture t ereof A mxture . -

cont ai ni ng - eddale tpcbpmadbstdnﬁmbﬂontotﬁﬁuenamuhommst fosthdialthe Sumntarp ofthiec :
m xt ur e, The. co unds of nvent | on sess one or 'rmre'asyrrrretr“i c

cent er sV Eﬁt&‘ﬂ‘ ?fB(?BH’dPQ Erg 58" Pi8tficed as i ndi vi dual - (S)-
st er eoi soner gapr g\s 1, r ﬁx%@ Zlighgt ubstltuent
in a corrpoung };f fo %{gﬁ(ﬁ?@pé%ﬁﬁ}lggi%e% yl, &?f%er?;ltr?; carbon .t o which

t he hydroxy BoupAmstiat peaféres greulanfmmmtdswthaewhemmxhd drle sutfstingted t he

corrpound 0 la ( can exist as an |- or (S)- stereoisonmer. Unless _
i ndi cat fhﬁ F@%%é“l’ﬁtﬁ‘éte@&t@?qaﬁh on or naming of a particular conpound in

the specific on Eﬂfg? h yjdual
enanti oners gfr‘?d %i??xﬁ?h@féf?e§£§%9f %@?&%@g wﬁ%?%% aﬁfﬂ et hods. f or
t he detiadepamdtmtt}mcﬂéroatyebﬁﬂﬂi@ﬁmaitﬁejeramtjdt he separation of st er eoi soners

are well-known in the art (see discussion in, Cha swer 4 " Advanced
Organic  Che¥i)st r fnother prefgrad; pup of sginpeunds ihiha h@ﬁlnaﬁ’admsbﬁsareNew Yor Kk,

1992). 1ﬁd ﬂyﬁag Sibkhi& ?édha}fk}ﬂé?&gntsabl € excipient" means an excipient that 'i.'s'

usef ul- pre rrng a tical conposition that is generally safe,

non- tOXI c angEynei Afhether bteﬁér&@@@nhﬂ yf euhp@inde isvhsewhiseipsX? ilinearyland i ncl udes
an excipient that is acceptable for .veterinary use as well as hunan
phar macestitied %Eélehewoaﬁﬂ 8F ﬁd@amt%htrtﬁr@aaé mqietysplected from a group consmtmgof

' the following moieties:

N :

R ’“‘«q
R10 R12
st 4 0 4
\_ N \_{



excipient” as used in the specification and claims inclydes cQR%Qr and
nore than one such. excipient. - “Pharmaceutical l'y acceptable acird addition
sal ts" reh’y fdodsd hose salts which retain the biological eff doyspgss and -
properties of the free bases, which are not bi ol ogi cal |y or otherwse
undesi rabl e, and which are f or med wi th inorganic acids such as hydrochloric
acid, ‘hydrobromc acid, sulfuric acid, nitric acid, phosphoric acid and the:
l.i ke, .and organic acids such as acetigc_acid, propionic acid, glycolic
~acid, pyruvic acid, -oxalic acid, nalei acid; ~mal oni ¢ aci succinic
acid, fumaric acid, taytaryc,acid, cityiT wci,d, benzojc/acixd, cinnam c
acid, mandelic.acid , \pet a eSU|f0nIC\@CI et hanes ni ¢/acid, ;
p-tol uenesul foni ¢ aci Al icylic acid, hd the like. 2 enber 2004 WO
02/ 00650, PCT/'US01/2033% G oups whi ch fornlpharnaceutlcally acceptabl e acid
addi tiron sal ts .include anlnes hydrazi nes, am di-nes , guani di nes, :
substituted aryl/heteroary | and substi tuted aIkyI groups that carry at
| east. a nitrogen bearing substitutent such as amino, uanidine, an dino, .
uanldpne and the like. Amine groups are represented by the fornula NR R
‘where R and R' are - independently hydrogen, alkyl, substituted alkyl, o
al kenyl ,. substituted al kenyl, aryl, Sﬁbstltuted aryl ; cycl oal kyl ; :
substituted cycl oal kyl, heterocycllc teroaryl, substlﬁi*ed heteroaryl

t

g

and where R ‘and R', fog#ther with th rogen to hey are
attached, form a hetergeygli r -hg% Qa group-' es are -
represented. by the for'mul 8 NHNRR' ere”R “and R" are pendently
hydrogen, al kyl, substituted al kyl, al kenyl, substltutq¢5alkenyl aryl, .
substituted ‘aryl, cycloal kyl, substituted cycl oal-kyl, heterocyclic,' ' .
heteroaryl, substituted heteroaryl, and where R and R', together with -
the nitrogen to which they are attached, forma heterocycllc or heteroaryl
group.. Am.dino groups are represented by the formula -- C(=NH) NRR' where:
R and IV are independently hydrogen, ‘al'kyl, substituted alkyl, alkenyl,
substituted al kenyl, aryl,. substituted aryI- cycl oal kyl , substituted-;?

cycl oal kyl , heterocy [Nhetero guted hema%nd R .

g

t}r. <  _f: - " :_   u_gﬁ, B  “i;- o
| | S RS

T+ -
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where R -and R', together with the nitrogen to which theyrcemdti Zonaed,
forma heterocyclic or = heteroaryl group. Guanidino groups is represented
by the faovembmeosse NEC(= NH)NR R* where.R and R' are indepemdenidsyy
hydr ogen, al kyl, substituted al kyl, al kenyl, substituted alkenyl, aryl,
substituted aryl, cycloal kyl, substituted cycl oal kyl, heterocyclic,.
-heteroaryl, substituted heteroaryl,. and where R and R', together with
the nitrogen to which they are attached forma heterocycllc or

het eroaryl group. A conmpound of Fornmula (I) may act as a pro-drug. Prodrug

nmeans- any - conpound whi ch rel eases. an actlve%barent drug accordlhg_to

Formila (1) in _wvivo when uch prodrug is ,adiinistered to a mgmm|ian

subj ect. Prodrg 3 2gApound - are pfepa di fying
functional group : inthé c ormul & way t hat
the nodificatiohs gaved to rel ease t et conpound

Prodrugs ‘i nclude conp of Formita ( wher ei n”-a hydroxy,” anm no, . or-

sul fhydryl -group i'n cBpound (1) is. boRded t o any group that may be
cleaved in vivo to regenerate the free hydroxyl, amino, or sulfhydryl
group; respectively. Exanples .of prodrugs |nclude but are not limted:" to
esters 27 Decenber 2004 WO 02/00650 -PCT /USOL /20334 (e.g., acetate,
formate, and benzoate derivatives), carbamates (e.g. N; N—dlnethylanlno-
carbonyl) of hydroxy functional. groups i'n-co nds‘of Formula (1), and the
like. "Treating"” or "treatpent" of a di seas { Acl udes: (3) (3) preventlng

the di sease, i.e.ecausingjthe clingcal sy sy of th ngt to
develop in a ma t ey be expesed pr edi sp: d to t egdlsease '
but does not yet perji enge or- disp synmptons of the ﬁlsea&e i nhi biting

t he disease, i.e., es Nng or redutikhg the developnen@fbf th@5d|sease or
its clinical synptons, és) relieving the disease, i.e., cau5|ng
regreSS|on of t he dlsease or its cI|n|caI synpt ons,

wherein,
R*is hydro gen, allcyl or substltuted alkyl
Réis hydrogen alkyl, halo or alkoxy; -
'R is hydrogen, alkyl or halo; |
R%is hydrogen, alkyl, substxtuted alkyl, alkoxy or halo
?is hydrogen alkyl substltuted alkyl a]koxy, n1t10 or halo
%is hydrogen or alkyl;
R is hydrogen or alkyl; and
R 18 hydrogen or alkyl. . . , , ‘
(B Another preferred group of cofrlpounds is that wherein X" and 'X3 are
heteroaryl or substituted heteroaryl moieties independently selectcd ﬁ'om a group consxstmg _ o

. of the followmg moieties:

v
R13 éﬂ

14—



_ "therapeutl cal | y effectl ve anount” means the amount of27q3&gmggp9@b4 hat,,
when adninistered to a manmmal for treating a disease, is sufficient to
ef fect sugyo bx@asgrent for the . disease. The "therapeuti cal | yoptdfshsue.
anount™ will vary depending on the conpound, the disease and its severity
and the age, weight, etc., of the manmal to be treated. "Anti-fungal" or
"anti-bacterial" neans that growt h of the fungus or bacterial is inhibited
or stopped. "Anti-tumor" means the conpound has the property of i nhi biting
the growt h of tumor cells. Preferably, when the conpound is contacted with

a tunor cell line at concentrg}lon of 100 m growth of the tunor cells is
32 %or less as that no gr §wHgntNol . " Bact ¢ alN c" neéans. t he

conmpound . has the pr f i nhi eri al pal Smp-tiplication,
wherein multiplicati onN resunes - up qval of t =NCorfpound. For a -

bact eri ostatic corrpoun(fjgal ts mini mum bactC‘Fgfal oci dal *concent rﬁhi on (MBO) is
greater than. 4x |ts m ni mum i nhi bitory centration (MQC).
"Bact eri oci dal™ or "fungicidal" neans that the conmpound has the property of
killing bacteria or fungi. Bacteriocidal/fungicidal action differs from
bacteriostasis or fungistasis only in being i rrever si ble. For exanple, the
“killed" organi smcan no,longer reproduce, even after being renoved form
contact.with the acti véf“‘torrpound I n sone cases th active mpound
causes lysis of the ba e bacterial"
or fungal ~cell remi ng gto be al'ly actlve_'
A bacteriocidal conmpound 3 | ess tHRg ax\fts MC '
Simlarly, a fungicidal conpou isni mum f ungi ci dal R
concentration (MFC) that is I&s than 4x itsfMC "Mni rrumlnﬁl:faltory e
concentration” or "MC' refers to the mninum concentration of - a conmpound-
necessary to conpl etely inhibit growth of the organismtested. Conpounds of
-11- 27.. Decenber 2004 WD 02/00650 PCTIUS0O1120334 this invention having
an M'C of at least 1 nMare active in the assays described in the exanpl es-
below. I'n a preferred corrpounds haw,g‘qan M C of 500 M, and even nore.

2 strded DNA

preferably an MC of 100 M means doubl

\ -

' Whtate_in- |
E R6 is hydrogen alkyl, halo or alkoxy; -
3is hydro gen or alkyl and, |
‘R is hydrogen, alkyl substituted alkyl or aralkyl _ _
-l(G)' Another preferred group of compounds is that wherem R] and R2 are '. |
) substttuted alkyl moieties mdependently selected from the group con51st1ng of the following - |

mowtlcs

NR15 o R17 R‘iB

‘%,’\HJ\NHR’G -j NHR21 v.,{\H, NHR*

OR'IQ

--1 5—- }



" PREFERRED EMBODI MENTS Whi |l e the broadest definition of phpecémyentooan is -
“set forth in the Summary of the Invention, certain conpounds of Formula (1)
are prefhepoetoss¢ ) A preferred group of conpounds is that p-yhRGELRsL and
Z2 are -NH. (B) Another preferred group of conpounds is that ereln X2 is
aryl, substituted aryl, heteroaryl or substituted heteroaryl. (C) Another
pr ef emsteigr oup of compounds is that wherein X and X3 are independently

het eroaryl .0k.substituted heteroaryl D) Anot her_qrefenrged group. of
conpounds’ K" i anirgrs, EV%OWL élkaxxiza%wﬁcwlﬁ%_ o%‘ntapsifﬁéuwgﬁﬁﬂﬁwﬁe s kyl
group - [ - nds i s that wherein X2 i's an
aryl ,%goag%i\?&?%?gr@%?&%Fgg%%gpaggcgﬁggﬁgut ed heteroaryl noiety :
sel ect ed -f RIfhichwhogm, hpdreksl Alkgbér cychalify] | owi ng: noi eties : Rl R11 27
Decenber 2004 WQ Og/ 00650 PCTIU501/20334 RS N:-N N 27 Decenber 2004 WO
02/ 00650 weret n, R RadiK™ aredpdependentiydydregensansdleyly ut ed al kyl; R6 is

varogen iR By ity B! g o e R s
subst i t ut eR*aisdydrogdnkeaikyl NirtR70 and Riddcgethbd Githshdydmegewhich tkiute;
attached form a heterolcycrlicﬁng, or R22 and R* togethe_r with the atoms to wﬁich they are
attached form a heterocyclic ﬁng. | | - - o
- RZPis hydrogen, hydroxyl, alkyl, cycldalkyi or R and R together with the atoms to
w}iich_they are attached form 4 heterocyclic ring; - o | | |
.R_24 18 Eydrogen, hydroxy! or alkyl; |
"mi‘sl;20r3; E
n isr 1, 2 or 3; and,
| o--isO, 1,2 or3. N , -
. (H) . Another preferfed gro;i_p of compounds is thét Wherc'in.le is an alkyl,
substitu_ted alkyl or aralkyl moiety, 'af;d wherein the moi«_aty is se_lected from a group ) :

consisting of the following moieties:

ES N ~
-
£ | T -
I B

1)) Another preferred group of c_ompdunds is that wherein X2 "is o

~16-



R11 i's hydrogen or alkyl; and, R12 is hydrogen or al kypb7 peR6mdsiS8ioh2033 4
(F) Another preferred group of conpounds is that wherein X1 and X3 are
het er oar y{ycfz/gpkdpst i t uted heteroaryl noieties independent| ypsehRghesssfrom a
group consisting of the follow ng noieties: WO 02/00650 R13 27 Decenber -
2004 PCT/ US01/20334 wherein R6 is hydrogen, alkyl, halo or al koxy, R13

i s hydrogen or alkyl; and, Rya is hydrogen, alkyl, substltut ed al kyl or

~aralkyl. (G Another preferred group of cor‘rgounds is that wherein R and

R2 are . substituted al kyl noieties i ndepenBently. selected fromthe group
consisting of the follow ng noi etSF'eS' {27 Decenber 2004 WO 02/ 00650
PCT/ US01/ 20334 wherein R15 is hydr d §oxy| al koxyl , al kyl ,
cycl oal kyl or R15 and R16 t oget her at ons to whi ch t hey are
attached for_m a heterocyclic ring; 6 i s hydrogen, hydroxyl, alkyl or
cycloal kyl'; R17, R .8, R19 and R4 gg% inBependentIy hydr ogen-or  al kyl ;
R is hydrogen aI kyI substltut ed al kyl, cycloal kyl or acyl; R22 is
hydrogen or alkyl, or R22 and R23 toget her with the atons to which they are
- attachedbeminn a - heterocycl ic ring, or R22 and R24 together with the atons

to Wmchtheﬁsare ttacH(ydforma ocyclrc ring. ,

€n, a Q

r substituie kyi
R® 1s hydrogen alkyl halo or alkoxy, and,
R’ is hydrogen alkyl or halo. |

b | () Another preferred group of compounds is that wherein X' and X3 are both

1s hydrog

) wherein- _ ,
R'is hydrogen alkyl substltuted alkyl or aralkyl.
(K) ‘Another preferred group of compounds is that wherem R' and R2 are

: mdependently of one of the followmg structures:

%/\/NHR” | v_,{YNHRZ" |

wherem _ .. ‘
ng and R‘?0 are mdependently hydrogen or alkyl and,

1s hydrogen alkyl or acyl ' :
» - ()  Another preferred group of compounds is that wherem Rl and R2 are of the - o

' 'followmg structure

a7



R23 i's hydrogen, hydroxyl, aI"kyI - cycloal kyl or R23 andzmcgmgg;tiwzt Wlth‘
the atons to which they are attached forma heterocycllc ring; R24 is

hydr ogenwbygossy! or alkyl; misl,2 or 3; nis'1l, 2 or 3pcaidorn@sis 0,
1,2 or 3. (H Anot her pr ef erred group of conpounds i.s that wherein Rl4 is.
an al kyl, substituted al kyl or aral kyl noiety, and wherein the noi ety IS
sel ected froma group consisting of the followi ng noieties: A.ate A's 1
FFF..CH CF3 OCH3 - (1) Another prefe1rred group of conpounds is that

“wherein X2 is WO 02/ 00650 wherein, N% hydrogen, al kyl or substituted
al kyl;  R6 is hydrogen, alkyl, I I kOXX and, R7 is hydrogen, al kyI
or haI 0. 27 Decenber 2004 . PCT/ 3 Anot her preferred group of

conpounds i's that wherein X. and" X3 a B both wherein . R 4 is hydrogen, .
al kyl, substi-tuted al kyl or aral kyl. (K) Another: pref erred ~group of -
' corrpouncLs i.s that wherein R and R2. are :
W 1'3111 . :
R" and R16 are 'hydr,ogen, and, ‘
nis1or2. -
(M)  Another preferred group of compounds is that whereln R' and R are of the

followmg structure:

L_L{YNHR”
HH
- wherein
| _ R* is an alkyl group selected from 2 group cons1stmg of methyl ethyl, -CH;CH;OH,‘ B
-CHgCHzoAc and propyl or an acyl moiety of the structure —C(O)C(RZS)CRZG)H .

R% is a substituent selected from a group con31stmg of the followmg substltuentS' o

H

.g._H ) -g—CH;;. | - | ‘>—CH3 _\_\ o
| o | H3C | ohs
SORE=a 5' i i .

-18-



|ndependently of one of the foI | ow ng structures: 21 NH Ber%
H H R20 wherein R 9 and R2 are independently hydrogen or al kml

is hydr'ogewlooabd@b or aryl. (L) Another preferred group of P@%@bﬁ?ﬁ%i

that wherein RL and R2 are of the follow ng structure: 27 Decenber 2004 WO
02/ 00650 PCT/US01/20334 wherein R15 and R16 are hydrogen, and, n is 1 or
2. (M Another pr erred gro of co unds is that V\/n reln and R2 are
of the following s _r\c_tcure vvhereln IkyI group
sel ected from a group coWdi st i né\”d»j rret hyr—et hyJN , - CH2CH2OAC
and propyl, or an acyl noiety of the struct C(O)C(RZS)(RZIG)H R25 is a

subst i tUent sel ected froma group consisting of tg, follow ng substituents:
-CH3 .,  NH2 @ NH2 WO 02/00650 27 December 2004 PET/ US01/ 20334 NH

- or R25 and R26 together with the atorn to which they are attached form a heterocychc nng of

-~ the foliowmg structure

—19--



HN - OH NH2 o c H2N OH HN CH ) =0 H C OH OH or R252zmécERbet 2kt her
‘with the atomto which they are attached forma heterocyclic ring of the =
fol | ow nwbdzeesaire: 27 Decenber 2004 WO 02/ 00650 PCTI USGhet4RQ83435826 1s a
substituent sel ected from a group consisting of the foll ow ng substituents:
-H ~ -NH2. and -NHCH3. - (N) Another preferred group of conpounds is that
wherein the conmpound of fornula (1) is ofHthe fol l'owi ng structure: R21HN
wherein . R21.is an al kyl .group or an ac group. .(0) Anot her preferred _
group of conpounds i's that wherein thg onppund of formula (1) is of the
follow ng structure: 27 Decenber 2004 00650 . PCT/ USQL1/ 20334 wherein
R14 is hydrogen, -CH2CH2CH(CH3)2 or - CH2(C3Hs); and, X2 is a noiety -

sel ected froma group-consisti ng of the foIIovm ng noi eties: R10 R5 N
GENERAE“dSYI\I'I'HETI C SCHEME - , |

R isa substltuent seIected froma group consisting of the followmg subsntuents -H
_ —NHg and —~NHCH3

(N)  Another preferred group of compounds is that wherein the compound of

formula (D) is of the followmg structure:

- R™HN

wherein R¥isan alkyl: group or an acyi grouo ' _
| _ "~ {0)  Another preferred group of compounds is that wherein the compound of
formula (I) 1s of the following structure:

28—



Corrpounds of th| S |nvent| on can be made by t he rret hods g?@e%ﬁg }ﬁbd4he :
reaction schenes. shown bel ow. The starti ng materials an reagen?s used in
pr epar i ngwhgsRcsPnrounds are ei ther available from commerngi@hsspRliers
such as Aldrich Chem cal Co., (MIwaukee, Wsconsin, USA), Bac%
(Torrance, California, USA), Enka-Chem e, or Signa. (St Louis, Mssouri,
USA) or .are prepared by nethods known to those skilled in the art follow ng.
'procedures set forth in references such as Fieser and Fjeser's Reagents
for Organic Synthesis,NMgl unes 1-15. (John WIley and .S 1991); Rodd's
Chem stry of Carbon pounds, Vol unes 1-5 and Supple al s (El sevier

Sci ence Publi sher sHN989), Organl ¢ Reactions, Volunes{1- 46\"({\]ohn 27 :
Decenber’ 2004 WO 02/ 00650 PCT/USO 1/20334 I: Wley andi3ons, 1991), March's.
Advanced Organi ¢ Chenistr Nt John Wl ey and Sons, 5th Btion), and

Lar ock'.s Conpr ehensi ve Orggnic TransfotDrratl oDs (VCH Publli shers I nc., 1989).
These schemes are rrerely ti gf rl'qet ’ ich the _
‘conmpounds: of this invention c 1l&;nt hési zed, vgrious nodifications

to these schenes can be ma : vvi l. be sugg&te tovere skilled in the.
art having referred .to thi's disclosure. (make sure lastest vol unes

i ncl uded, any better book-and suppliers of sm) The starting materials and
t he mtg&l{ggé;lhates of the reaction may be isolated and purified if desired
usi ng conventional techniques, including but not linited to filtration, _
distillationR tmmmgenzmﬂﬁzﬁﬂﬁfﬁmwgﬁﬁﬁ%ﬂﬁmi he i ke Such materials:
maybe charagj,eri zed using nventi onal neans, di.n ysi cal constants
and spectral Séa%amwtéﬁalﬁ%&eﬁ Wﬂ&%“%?fth?)??%vﬁmgl Ol emes A and B -
descri be al ternative nethods to prepare the conpounds of Fornmula m
Conpounds of Formula (1) -where Z' and Z2. are -NH; Rl and R2 and X and X2
are as defined |Ri3 t he Sumrary{@* the I nvefion and are the sane can be _

prepar ed as shovvn Schenfg—,N X' %
| zJ\)\f % ;

Y

. GENERAL SYNTHETIC SCHEME.

Compounds of this mventmn can be madc by the methods depicted in the reactlon

T schemes shown below. _
~ The starti_ng materials and reagents used in preparing these compou_ndé are either
. a\}ailablé from commercial Suppliers such as Al'dri’qh Chémicél Cc_S'., (Milwaukee, Wisconsin, |
* USA), Bachem (Torrance, California, USA), mka-Chemie or Sigma (St. Louis, Missour,
"USA)or are prepared by methods known to those skllled in the art following procedures set )
) ‘forth in references such as FlBSeI and Fieser's Reagents for Orgamc Synthesm Volumes 1- 15
(John Wlley and Sons, 1991); Rodd's Chenustry of Carbon Compounds Volumes 1-5and -
VSupplcmentals (Elsevwr 801ence Pubhshers, 1989), Orgamc Reactlons Volumes 1-40 (John .

- 2—21--



LGOC-X --COLGH N 12 :: R2 000 R X HXlI 27 BekeModt 2063 -
----NH- | HHR sane as R2; and Xl sane as X3 A corrpound of Fornmul a I

wherei n Zw@ogleéap-are -NH; R and R2 and X' and X2 are aSPé@/i]ISﬂ%:;}'II the
Summary of the Invention and. are t.he same can be prepared in one step by.
27 Decenber 2004 WO 02/ 00650 PCTIUSO ' /20334 reacting a dicarboxylic acid .
der i vat i W&eq andiherse il A )GMaschis edvanaed Organiy Chemiptyu@ obu MileysadS ams, 5th

g?nnﬁlgf lo (?rﬁu?x}[;(i ]%r%ék‘_s? Egmtppe ensive brgmangchTfalaEls o%%g.%lolgs%(?ﬁ'ﬂug?lshee?g In(():f 13&9).
- These schemes are merely illustrative of some methods by which the compounds of this
~ invention can be synthesized and various modifications to these schemes can be made and
will be suggested. to one skilled in the art havmg referred to thlS dlsclosure (make sure lastest
) volumes included, any better book and supphers of sm) '
_ The startmg materlals and the intermediates of the reaction may be isolated and
' puriﬁed if desired using conventional techmques, including but not limited to filtration,

distillation, crystallization, chromatography, and the like. Such materials may be

charactenzed usmg conventlonal means mcludmg physmal constants and spectral data.

Preparatlon of compounds of Formula (D

_ Schemes A and B descnbe altematlve methods to prepare the compounds of Formula
_ Compounds of Formula (I) where VA and 22 are -NH-; R' and R2 and X‘ and X2 are
= 'as defined in the Summary of the Invention and are the same can be prepared as shown in-

Soheme A below
Scheme A

LGOC—X2—COLG - H,N—X—CONHR! ———=

NH

.o . o o ¢
RL-N H—1L x —'T——”——Xz ———”—'N———'x3 1
- : |

R'same as R% and.
X' same as X3

A oompound of Formula I Whe:eio 7" and 72 are —NH'-'; R' and R? and X' and X are

as defined in the Sommary of the Invention and are the same can be prepared in one step by

. __22 -



The reaction is typically carried out in a poi ar or gani Q?Mymaérx-mh- as -
di met hyl f or mam de, tetrahydrofuran, and the |like and at an anmbient

t enper at ugye o2ldos3si | | be recogni zed by a person skilled i. pcﬂm@(]gﬁa331 hat if
the leaving group is halo, then-the reaction will be conducted in the 3
presence of a non-nucl eoph| li ¢ base such as triethylanine and the |ike.
Conpounéksctng 4 dicatpoaylic mdelwn@e é(ﬁWﬁEﬂetﬂ kfiy ﬂévléahl%rlﬂaémgr%wn/@@h@ﬁ dalpych

as Al dr| etc. e co d by

net hodspv%f‘qluq{ﬁ%ﬁ?y‘c’ﬁy’ G %ﬁ{(‘g %/tl gfﬁ’)‘? gt rrg% rEooﬁfn 8 gf) or rru%glagﬁll and 2
can be ghepakash R)tydibAIRASQIM abbl‘aﬂ&igraﬁic%hlelﬂt M&ﬁ'&lnhe&fj}ﬁoﬂﬂﬁﬁﬂeped in
detail in Exanple 1. below. Additionally, it will be readily apparent to a

pe rs on teftahydretirim and thedikte andzt alaalnbwpbi?nwer&wreFdﬁf viill be recopived by 2 pegoR2

: b fol | ab it 5. -
R bl B RS ARV RS 7
conpoun ?esél{ce o@'a%hfhu(:}& ng'bﬁse%ucl@ﬁﬁjm%arﬁdrﬁm@%d i li)d R2 and X and X2' -

are as defined in. mrary -of the Invention and are the sane can be
prepared as Qompounds tﬁ"dbemﬂaB dné 2aane cAA.rBsrdithavailablgfronpverndaossh EIBCT I USOl

/22(])_8%4 Hiﬁ(dre %q%%aigl@r@t%esp cﬁpoti(r@e_cccgqﬂeparedl%wethods Weﬁ kn%ém 3 | N :
HR2  Hyld Bl BRRafpleRomBifha® oPformulae 1 and 2 can be prepared by the procedure o
' 111ustrated in Scheme 1 and descnbed in detail in Example 1 below.
| Addrtlonally, it will be readlly apparent to a person skliled in the art that a compound
of Formula ] where Z' and 22 are —O- can be prepared by following the above procedure but
) substrtutmg the amino group in compound 2 with a hydroxy group. ' |
Alternatrvely, compounds of Formuia () where Z' and Z* are ——NI—I- R and R2 and
X! arld X2 are as defined in the Sumrnary of the Invention and are the same can be prepared as

. shown in Scheme B below

~23--



X1 same as X3 HO - 1L- X - |\L-- 1HO G- O-~--X2 ---1 2KDBember 2004 N2 H
000 RAH - | x _t?. X2 NH.. HRL sane as R2 and “XI same as X3 0 HO
0 0 1 VK@R2004)02/ 00650 27 Decenmber 2004 PCT/ USOL/ 20334 pReasbisnsof a

| . conpound of formula 1 with an am.no ester of fornula 3 under conditions

- described in Schene A above provides a _diester conmpound of fornula 4.
Conmpound 4 is then converted to a cdﬁﬁ@ﬂﬁﬂaof Formula I by follow ng the
procedures illustrated in method (a). or (b) above. I'n nmethod (a), the
~diester 4 is treated with at | east tw equival ents of an: amne of formula .
R NH2 to provi de gompodndced gor myl gy ND-xTheneact i anis carried out
bet ween 40-60 C and in a polar organic gol vent such as dlnethylfornanlde
tetrahydrofuran - and- the like: In nethod (b), the diester is first"
hydr ol yzed under basic ‘hydrolysis reaction: condltlons to-provide the
d|a0|d 5, mhlch i's thgn conver tgd to a Epnpound ofcfornula (1)

o e

(a)

H_.U__X'l —-—N_sz __l_l___N_xa —“—NHRZ

H
| 1 | | | |
. R'sameasRZand 7 o
- X!same as X? HO ” x1__T_.._H_x2 ——U——N———X3 | OH

" b

| (J"; o o -2 :-,() | cir B
(3L__“_fij___T__f“__,x2__#ﬂ__T__f%@__;uf;Lc;
O H S H '

R1NH2] |

H S H _

1

R! same as Rz and
X'same as X3
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under the conditions described above. Synt heses of conpgpmembe;;g@(jml a -
(1), follow ng the procedures described in Scheme B, are described in
Exanpl es @rPedobiol ity, Testing, and Administration Uilitypcthgsopsgsent.
invention provides novel conpounds possessing one or nore of the followng
activities: antibacterial, antifungal and antitunor activity. The conpounds
and coRyediani Qfmsootmuaql nf f@gnmhetnmh@ntatwnefeopeoiifgenuﬂa 3jyndeheonditécusment  of

O eot 1 SRR e A B SEER e BB lan g 40 g e
Appl i cafien dagldrRdao ta'@:@ﬁl)pb{}ﬁd 8Nk dMRaRL Bb MRNHg BRigrbdkIaRls iBEItaYdd M ntfihddne

conmpounds’ of Fornul a due to thelr bi nd| ng to the m nor 'groove of t he
doubl e éﬂ)mmb{)albom,éln gthbd (nths dﬁQSIthWGB txteeiled emél at fl4aat twchequavetléntsioban

activit of t s of Frrrula hei r :i nhi bi t.i nof
t opol sof@ @gﬁo@gﬁ%wg Sranpdiat il Hrabetrsiopt AT S
living g e§n 46_ %9 AR gw?a\‘% _I%a:xjﬂps i34 %Mas‘dtﬁ%ﬁ’lgﬁ?mgéiﬁﬁe,l tefakl dryien! |

enzynes . C. Wang, revi _ axes superc DNA by transiently
ni cki ngamhﬂxeﬂmé. strand -and rotate one strand about the other. Top I

rel axes supe coil e d dec ate li tran5|entl cleavihg
bot h DNA str haﬁ@ﬁ&fﬂrﬁ%}ﬁ%m&y eﬁﬁ‘l”‘%ﬁf’%&\’t"ﬁé’d{‘gﬁl%ﬁ“@? ce their
di scovegdnditRR9 Wtﬁé%?a DAY SvIRER el BbverRl 484 86 p Bk POCRIrmuRATAPY
Conpounds of Forhu arce al so use % asV ul travi ol gt (W) Trght

absor beunderklm:mndltmgh yleschlbety aboe. sﬁyrﬁlaelsd:saoffcmmpoands of Foonqmdes(I), |folﬁmmng¢tm ri ng
a W |ight absorbing di tive, h as tic,.c ositions. In this :
regard, PW@&&CE}&?&W@H&S‘SC ?@F@m@@ﬁ%ﬁ%@%ﬁpgﬁa@plﬁ&?l ght can have a |

del eterious effect on the physical properties and-conpositional stability
of certain plastics. It is therefore conventional to i nlcl. ude a WV light
absorbing additive in -25-Uilitbh&estings aiDABAmMIsO300650  PCT/ USOL/ 20334

such plastic conpositions, and the coggﬁunds of Formula (1) can be enpl oyed'
in this manner. Conpounds of the pre Y invention are further useful in

t hat _t'hey bi 'Tﬂe bféseﬁt hvemtingh 'i)ro\rldes novel compounds possessing one or more of the o

' followmg activities: antl‘oactenal antifungal and antitumor activity. The compounds a;nd

_ composmons contammg them are therefore useful in the treatment of one or more of the
foIIowmg dlseases bactenal 1nfect10ns, fungal mfections and cancer. Without w1shmg to be
' bound to any theory, Appllcants beheve that the antlbactenal and antxfungal activity of the
compounds of Fonnuia D is due to their binding to the minor groove of the double stranded
DNA. Apphcants further believe that the antltumor act1v1ty of the compounds of Formula (I)
s due to their 1nh1b1tlon of topoisomerases.
Topmsomerases are essentlal enzymes n v1rtua11y all living cells. The enzymes Have -
two d;stmct classes: type I and type II enzymes (J.C. Wang, rev1ew) Top I relaxes | _ |
, supercoﬂed DNA by transxently nicking one DNA strand and rotate one strand about the |
.other. Top II relaxes supercoﬂed DNA and decatenate linked DNA by tran51ent1y cleavmg
both DNA strands and passing another DNA through the lesmn Slnce their dlscovery,
. topmsomerases have been widely targeted in cancer therapy 7
Compounds of Formula (I) are also useful as ultrav1olet (UV) light absorbers
- Accordingly, they are su_rtable fo_r use in compos_ltlons requiring a uv light abeorbmg,
additive, sucki es plastic‘ corllpositions In this regard, it is krtown that prolonged exposure to
- UV hght can have a deletenous effect on the physical properties and compositional stablllty

~ of certain plastics. Tti is therefore conventxonal to mclude alVv hght absorbmg additive in
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groove of dsDNA thereby inducing DNA duplex formation. Fpigeceheeesdos i S
beneficial in biological assays or diagnostic tests that neasure the
formati onvop oxommbo | i ty of DNA dupl exes. For instance, whergcpgSolfzss
attenpting to neasure the formation of a DNA duplex with a |ow Tm one can
i ncrease the dupl ex popul ati on by addi ng a conpound of Formula (1). Such an
i ncr eas éu¢hplpgindompasticansunddhe edrapounide ofFouirlg (B\enbewiniploytsd inthie easily.
nmeasured. A conpound of Formula (1) can al so-be used where one is detecting
a singl &M -eoti de pol ymor phi sm (SNP) t hrough dupl ex formation. The
compound Wil Icqfefi@ie Bt iR |pkdbehi GV ERDE ard RRhEM st @ (RATHEFRInY o BlhRfr

dupl ex over a single nutated duplex, therein allowng oné to nore easily
di st i nggratvetol dsPNa\ tlﬁchiwmcbtcrr@tmﬁﬁ ch.rp&bﬂma:maﬁmeui‘hxs@lro@oﬂypebemafml lim.

general , .the ound of this. | vention be. adm ni st er

e e abIIP S e Ao B fiadhel St A bty e b r s b ranih hgplexes.
adm ni S%ﬁlﬂs&'ﬁcé the?ﬂ B8R & a&@ﬁﬁanﬁ%fovﬁeééui’a ﬁﬁrfonﬁ'ﬁtidd 4 a%NATﬁ\galéQ iv‘ﬁﬁ'a‘ lgipu nt
of the compound of IS 1 nven e active ingredi .

" depend El"p.onnmmﬂnmease‘ the tigplsx popiataon ‘my]mchmg/ecompomﬁd ofiordiisz 3.eSuah oo

treated, the age a rel ative heal.th of the sybject, the potency, of t he
conpound sy mP qff“&n@%a%mwdm&aﬁ%wgil MY ea%l#»ﬁfﬂ@?%?dc féct ors.

The drugﬂﬁﬁﬁmﬁﬁoﬂﬁﬂﬂrﬁlég e m&s%ﬁ%e%‘&‘feﬁd@?e)étm fg@i{ﬂc&ﬁﬂﬁe or twi ‘Cre

a day apeutica I ve anmounts o corrpoun a (1) may
range fpolymcmjﬂnsm)(ism eliryu@] @ﬁnlépofoﬁl(ﬂaﬁ@q PEhe kmhp@.tmﬂnﬁiysfenmtgﬂﬁy indredsae

reci pi eg}ﬁ er day; preferably about 0.01-25 kg/ day; nore preferabl y.
from ab r@o 3 pY WY@M lexqygsa single mamﬁ lm%ﬁwﬁntaéloaﬂ%owgo |
per son, g qlgsqm ﬁﬂ;ﬂ d nost preferably be about 35-70 ng . per day

I n genera ounds s i nventi-on will be adm nistered as

phar maceut | cal corrpOSI t | ons by any one of the follow ng routes: oral,
systemc (e.g., transdernal, |ntranasal or by suppository), or parenteral
(e.g., intranuscul ar, intASpumisgs armagcaboah Corpesiienst rat i on. The

preferred ma t{ n_L - Y er . sage -
Fegi men whi o £ B4 BBl ocf?%sg?vnéf@% RSB S S hedpiltaty
Conposi tffedtivve anfant bﬁkﬁfy bthie hedepiedimddblog heminlstrtion ARSI EMat SRV sialilads,
powder s, .sustalned rel ease fornulations, solutions, suspensions,_ elixirs,

aer osol 3“ itggs. g agtusé ﬂmablﬁirftf bl %@%ﬁ}?&m‘e‘ FWUOH:Z@ the active ingredient, will
depend upon numerous factors such as the severity of the disease to be tréated, the age and -

; relative health of the subject, the potency of the compound used, the route and form-of
| admiﬁistration, and other fabtors_. The-drug caﬁ be administered more than once a day,
_ preferably once or twice a day. | _
Therapeutieally effective ar'n'ounts_ of _‘cofnpounds of Fofmela (D may range from |
) : apprc;ximately 0.05 to_'50 mg per kilogram body Weigﬁt of the reciﬁient i)er day; iareferably'
_about 0.01~25‘ rhg/kg/day; more preferably from about 0.5 to 10 mg/kg/day. Thus, for -
administrat_ion‘ toa 70 kg person, the dosage range would mest preferably be about 35-70 mg. |
© perday. . . o ' - . : _
7 In generél, compounds of this in\)ention W'_ill be administered,as pharmaceutical -
“con.lpositions by any ene of the following roﬁteS' 'ofal systemic (e.g., transderrhal intranasal
or by supposxtory) or parentera] (e.g., mtramuscular 1ntravenous or subcutaneous)
- administration. The preferred manner of adxmmstratlon Is oral using a convenient daily -
dosage reglmen Whlch can be adjusted accordmg to'the degree of affliction. Composmons
can take the form of tablets, pills, capsules semisolids, powders sustamcd release |

formulations, solutions, suspensmns, elixirs, aerosols, or any other appropnate compositions.
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27 Decenber .2004- WO 02/ 00650 PCT/ USOL/ 20334 Anot her pr 27 @ecechber20tdr f or
adm ni stering conpounds of this invention is. inhalation. This is an o
ef fecti vewebdhedsd or delivering a therapeutic agent direct pyriusoi/ s
respiratory tract for the treatnent of diseases such as asthma and sim|ar
or related respiratory tract disorders (see U S. Patent 5,607,915). The. .
choi ce émofhsr prafemrsdonannep forcministeang somppurdseif $his deniien igishgern. oFhigy yg

: admnlstratl n .and vail.abi.l it of t vi a
A RO et et P S P I h RS Pepliabr B Y U 2
aer osol tRheRSk bAMES s sudh ¥s afBME @hd @Hﬂldr@@dﬂﬂedl ﬂésplratoﬁjdtrﬁcﬁbihsordbreﬁ(see@er for.

adm ni stration. There are several types of pharnmaceutical inhalation

devi cesSantlﬂmié@'??lﬂ)al ers, netered dose inhalers (M) and dry powder

i nhal ers ( DPI bul i zer devi ces oduce a am of y air |
that causes ’Brhﬁghlelﬁ gé’&’j‘f‘?"gw&jlgﬁ? %agﬁusafag{qﬁu@ﬁ aihé%mf)égép&ugw d forn) -
t0 SprayqahidrdfionanBidRailbiliG ¥ thetup Bikktides. Paf d@iVerPviaiktsRitioattbe y tract .
MDI's typically are formulation packaged wiith a conpressed gas. Upon

act uat i om;npbhmi chatiederrdillact as gqsldasc’lréwuamde@mmer@wlPﬁmeélp@&m €y agent by
corrpressed th af f or are od of..adm ni r et .
amount 8PWd a%amtal g‘ﬁ@géhstpﬁgﬁ‘eé Lfﬁf%mﬁ atons Thery ﬁr% S%%?l‘ﬁi‘ tg?esa()fsf ree-

f1 owi ng H&Wa%euﬁmfnhsﬁﬂoﬂ?aew@éssli&hﬁ@& ihibléB SmBrRtddatise snhale (MBI dry
air- strgam during breathing by the device. Tn order ‘to achieve a free

f 1 owi ng ppwdeenhalets¢ DPHe Mgbalizerdentpen praduce osimeana pEbighivielociy aitBatsPeset s uoh |

caps Ul o U ARG 8o Oy BHaE: firow b i e € Rkt S et  cal -
for mul af‘%@{.‘}? lmwg Qﬁ%ﬂt dRxplr ﬁ%@épﬁmﬁé t)%ucfaﬂ aflf fagnutafiah pasilagud RedrR -

bi oavai ity upon t e principle |oavallab|I|t can be '
i ncr easedmpyessddngas. e ilpon gcﬂub'eons thd dogceatisdharges a2 medgated asiavy! § therapeytis si ze.

For exanple, U.S. . Pat 07 288 ar eut | ca | ation
havi ng ﬁ&‘?‘%t;béflcéglpr‘ﬁsﬂ@ss'i ?éa ‘?%Gﬁln% qﬁ%d ‘if%gﬁl Wi %‘ﬁ'()%ergf active
nateria a E ﬂﬁﬁﬁgﬂjw&@tﬂ esan B¢ S. ~ Pat,
No. 5,1 %éréB?Pg 8E§%(Sag{étr Sﬁ'[p“?% élfié{]ilﬁgﬁe gﬁhgépharennceut I cal 3 faorar?ul ation in
whi ch t dspdrsed nsﬂnb@hame ihspiptdry air-stredmtduring hograhning bly dke dewies: dgerdsateicl e

|S InZ g_ | ?;ghﬁgefhg &Fﬁ Iﬂgwél%epo%rfd%?‘ etgg ?he?gpe%tlg géef %(I:SefOIrTr%gia;CIde\thﬁ glq G}CCISIQDPSU%R % sed”

Jactose. A measured amount of the therapeutlc agent 1s stored ma capsule form and is
* dispensed with each actuation. o _ ;
Recently, pharmaceutlcal formulatlons have been dcveloped especially for drugs that _ |
i~ show poor bloavaﬂabxhty based upon the pnnc1ple that bloavaﬂabﬂlty can be lncreased by N
| increasing the surface areai.e., decreasmg partlcle size. For example U.S. Pat. No.
4,107,288 descr_ibes a pharmaceutical formulation havmg particles in the slze‘ran‘ge.fro'm IQ __
* to 1,000 nm in which the active material is supported on a oroSslinkéd matrix of |
.' macromoleculeé. U.S. Pat. No. 5,145,684 descﬁbés th_o production of a jaharmaceutical 7
) forrnﬁlation in which the drug substahde 1s pulv‘erized to naﬁoparticles (average particle size |
| of 400 nm) in the presence ofa surface modifier and then dispersed in a liquid. medlum to
: give a phannaceutlcal formulatlon that exhlblts remarkably high bloavaxlablhty
- The comp051t10ns are compnsed of in general a compound of Formula (I) in
o combmatlon with at least one pharmaceuncally acoeptablc exmplent‘ Acceptabie exc1plonts
5 are non-toxic, aid. admmlstratmn and do not adversely affect the therapeutic benefit of the |

compound of Formula (I) Such exc1plent may be any sohd hqmd semi-solid or, in the case'
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gi ve a pharnaceuti cal forrrul ation that “exhi bi ts rerrarkaw)Dd&egﬂberZOM

bi oavail ability. The conpositions are conprised of in general, a conpound
of Fornul avg #/dss0 conbi nation with at | east one phar maceutpgﬁluls()/1,20334
accept abl e excipient. Acceptable excipients 5 are non-toxic, aid

admi ni stration, and do not adversely affect the t her apeutic beneflt of the
. conp&dAE astosvﬂmqmoam(on; gassRsExeiuedithattis generdlly awailablelto dne bf skill ih the
sem -sol jd or, in the case 27 Decenber 2004 WO 02/00650 PCT/US01 /20334 of
‘an aerosol conposition, gaseous excipient that is generally available to.

one of skill SdhdtﬂPﬁmﬁehtlcﬁgkblgleBMBEﬁﬁgQ@a}&akelﬁﬂgéepta‘? n&?udo@@'lh@@s eStar ch,

cellul ose, talc, glucose, lactose, sucrose, gelatin, flour,
chal k, s$h¢roge ggbhtl, malyrew) dows bhdkaﬂlhqa gﬂ,cknugn&chmastaﬁtate gbdiamrspéarate,

e s R Ao ek ST B S
wat e, ekbipiats midhy %lé&élffr&nl g?ycerélnﬁllo g ché g%}JEPlS Svabdr, Et%&ﬁcﬁla?lﬂ Daridi TR .

veget abl e or synthhetic origin,~e.g., soy ol’l', m ner FAl
oi |, sedrohediog thosebﬁpetﬁﬂafm,raxmdal nvqgntmblear syremmc qrigih,i ecgll peanyt (fn(l),rsoybean
I nj ect abl e saol ét i.ons, .include water,. saline, aqueous_dextrose, and

gl ycol s° il aesg%@él figy Piseferre liany @rassemastiailabndns e.wectabletsmugoné |
i nventi gnide BRELAine g@{pous hg)&{ésﬁ gﬁ%ﬂ%t able for this purpose are:

ni trogen, car bon’di oxi etc | e pharmaceutical excipients and

their for rrul zﬂompressatﬂ gasge acayiteated M dlEi@eTke’l@tﬁtﬁp@und%\fahmﬁﬁe&ﬁtioﬁah a&@lstﬁnCes
edited £‘¥ Marti.n fl\/ack Publ i shi ng_ Conpany, 18th_ ed., 1990.). . . The
anount &t Fféert:%ar?ﬁ%ﬂHH erfOR tiHPYRPER 316 Miteegeny earhomionids, ete ful | range

enpl oy ey shﬂgﬁé’sﬁaﬁrlatzgﬂlcai E;&?xa}? d Pk Hai’to ¢ %Qﬁ%ggﬁg%ﬂn V\%\éﬂaof ‘a

contaln, on a wel percen asl s, om a OU

corrpouthminaEaltmal Scitddes batird beIE. tWIeMaﬁErB{MﬁcH PablRLirgCombiny, 1818 ed. 1990)
bal ance- bei n% one or nore suitabl e pharnaceutical excipients. :
. Pref erabl y, 10Aa8mo8pRithe wrgp@%r@sl@r@tformulanp@m vay valblyatthelf@hang@/o

Represe n a a_conmpound. .
For nmul a&%}?ﬁ&yg‘?gyg’gg% r@;ﬁg@gﬁ%@% %@E@eiﬂ % + 80 tP P &Y ‘and -
exanpl eperaert (9t%pbadiq fonalbet 01589 8K inkdest 4 doriftfndrdf Foanumq?eoa@é@aﬁ the
under st and and to practice the present invention. They sho not be

consi detosal formulpiion, pihthe halages; 19 pn¢ pemor/aniablsrphapuecawtica xcipienie| ng o
i ust rﬁlte'féfgblgnlﬂe 081915)831?({1}5%%5&% at a level of about 1-80 wt%. Representatwe

pharmaceutxcal fonnulatlons contammg a compound of I ormula (D) are descnbed bclow

| . EXAMPLES .
The following preparations and examples are giVen to enable those skilled in the art to
7 more clearly undcrstand and to pracﬁce the present im)ention They should hot be considered
as limiting the scope of the invention, but merely as bemg Hlustrative and representative
 thereof. ' ' -
 The foIlowmg abbrewatlons are employed AcOEt for ethylacetate DCE for I,2- :
. dlchloroethane DCM for dichloromethane; DIPEA for diisopropylethylamine; DMF for _
* dimethylformamide; DMSO for dtmethylsulfoxlde EtOH for ethanol; MeOH for methanol; |
- THE for tetrahydrofuran; Pyr for pyridine; TFA for tnﬂuoroacetlc acid; DCC for N,N’- |
_ d1cyclohexy1carbodmmde DCU for N N’-dlcyclohexylurea Me for a methyl radlcal Et for
~ an ethyl radical; Phe for a phenyl radlcal Np for a 4-nitropheny! radical; pr fora-
pentaﬂuorophenyl radical; Gly fora egcme amniino acid re51due Lys fora lysme amtno ac:d

‘ residue; Arg for a arginine ammo acld re51due Py for a 4-amino- 1-methy1—1H~pyrrole-2—- -
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"~ thereof The foll ow ng abbreviations are enployed; AcCEt 27 @recetbypt 2108t at e;
DCE for 1,2 dichloroethane; DCM for dichtoromethane ; DI PEA for '

di i sopr opW@090ssti ne; DMVF for' dinethylformam de; DMSO POI/S01/20334

di et hyl sul f oxi de; Et OH for ethanol; MeCOH for nmethanol; THE for

A YRR e S ﬁ%qif?éﬁb‘é@iﬁ' S5, ngr o
net hyl raddcaNpchtt) fd?ré14 ﬁ&oeﬂ'—gﬂﬁ&l-fﬁfﬂ he-2 R Qx%oﬁc?l’ic &id Rl Ig? dafor aor af or

a 4- ni trophenyl radi cal for a pent af | uor ophenyl radic
gl yci ne natng- rlltpramldﬁ-pmdoé caldys&yhoracd residue Mt fwaamrd)metmmal (pAr g for a

' d | hyl -1 H le-2--28 -
3 boc o BRI A s D Er0 S S Mt s BUSL P ot Pt i -
Npc( Me) bﬁﬂfxy@mﬂo@l?f&edn g?ﬁmﬂ FrlocHoPY Pﬁ@eﬁy&&ﬁoﬁ@ﬁb hit lfé‘ﬁﬂegtlﬁ%ﬁoQH,Npc( or)

Npc(Et) for a 4-nitro-|- I'Hpyrrole-2-tarboxylic acid: resi
for a 4 fora banzylopyowydnyt pfotq:mymg granp? t-Barfoox ydri-butstprbtacaag groerp; BM-SEAIn a

ronore Rt b Re a A RS A5k Wb s R a T APy B Reppas- AR,

Foc f ofpdb1d-huoiGamh 1e%cmyﬁgﬂf%§l?¥)|enﬁﬁﬂﬁg ﬁ{éttl‘(i}@ pﬁ)@é@e@neﬁest&%o@P{( for N-

benzyl oxycar bonyl “protec oup; .t-Bu utyl protecting.
group; Boec-Baine-1 -mthyl\pﬁm@le&—mmmncmdmﬂ Bo2-FPaBax MRS AriNiBoBalcAbvivg-n-

HBA- AMPS f O Bo | nd oxylic Aci roxy be m de
met hyl  paY§ u?mf@ 3e§\ "E?xylﬁd%mg&p btoﬁéaraldarﬁlﬁgﬂ(lﬁ%ﬁlﬁ pe)ester; %?’_ |
pyrrole r hyl
Pyrrol ef%]%g{zg{g% ylﬂ%?égs((d%g)rdoxy E@gmg& h%ﬁgﬁoﬁh%styren ﬁes__t er;
BOP f o(DBamlzylhmum;ahylhmmet DAQ for NN sdlﬁbpmqawdaﬁlﬁodmmﬂhmem Bdrum -

hexaf | uqr.ophosphat e; .DE for 2- &D rrethyl am no).et hyl. am ne; DI C for ‘N, N
di i sopr 5§ﬂpr%%v iaming OMAS fon4rldimetaylaminopytiding: RYFE foridinge mézpnﬁofde

4 Di met iyl X#d}f _
3- (D et hy am no éﬂh aH] y%&l % ﬂo%mﬁfooxyyg%%rggﬁde -

met hyl pnie;&gﬂpﬁlmbndﬂm.ﬂﬂdor @-mnmﬂamlamm INyINZ, N7 s timdth yluronium -

t et rarre é uroni um hexaf | uorophosphat e, for hydroch| or| c acid;

Pzl - Qrophawh&tewﬂ% agkrechl w%@ﬂ@hgﬁwz r Y 2Bt
| b TF 5@;
rrag(r:\(;l cre onan }ﬁ OI-ErII %B6€anr%g?Acfop rghrﬁom%8 ?Ecmwgyer

nuclear magnetlc resonance spectrum MS for mass spectrum TLC for thin layer .

_chrornatography on sﬁlca gel; HPLC for hlgh pressure hqmd chromatography, mp for meltmg'
N pomt mp d for melting pomt with decompos1t10n In reportmg NMR data, chermcal Shlﬁs
are given in ppm and coupling constants (J) glvenm Hertz (Hz). All melting pomts aljo '

uncorrected.

Example 1
(Followmg scheme 1)

-(A) Synthesis of 1ndole-2 5- dlcarboxyhc acid, 1 . -- -
| | Squtlon of 1H-Indole-2 \3- dlcarboxyhc acid 2—ethyl ester# (20 Og, 85 75 mmole) and

' NaOH (100 mmole) in a rmxture of water/MeOH (1/ 1) (200 ml) was stnred at 50 °C for 4h
and then overnight at ambient tcmperature The reaction rmxture was evaporated in vacuo to

| d:yness and the residue was dissolved in water (200 mi) and acidified with 1M HCl up to - 7
oH=3. Tbe'precipitat'es were collocted on the filter and wo.shed_ with water (35(50 nﬂ) and
dried over phosphorus'pentoxidé in dessicatof _to give indole-2,5-dicarboxylic acid 1 (-170.38' g, |
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chromat ography. on silica gel; HPLC for hi gh pressure i gw[}écg,lﬂbgmmgraphy,
mp for nmelting point; np d for nelting point with deconposition. In
reporti ngvANROEPa, chemical shifts are. given in ppm and BOUHISI¥ZP334 -
constants (J) gi ven in Hertz (Hz). Al nelting points are uncorrected.

- Exanpl e ovmn e 1 S I S, 0f, | e-.25-di lic .
acid 15% 908??°8f‘ N ‘ﬂHES’l%Y Ig%ﬁbg‘%ﬁ@r?@‘&@“g’d @1 @hﬁ‘l\ﬂ‘é{&a@?@g‘?’zo 0

D200 mt Qe SR R, DK L7009 (TR G, shabIdy Moo, PLpkL7 iRy B (110)

t enper atlrB-3, Mela)eact i on mi xt ure was evaporated in vacua to. dryness and

the residue was dissolved in water (200 m') and acidified wth IMHC "up to
pH=3. The precipitates were collected on the filter and washed with water

(3x50 ssicator to give
i ndol e- 5%% ggﬂw@%&g@?p ﬁ?gyéﬁtaﬁﬁ%gﬁé%em S t6a W0 62160650

PCT/ USOL/ 20334051%@1 obindotevpSuticarboadicvduid B (1Y gf 26.5 mivile), PeBiaftu¢iopiddpl

204.7 %H«Q)& SR EF) a&q,_quf)ﬂio'? 8 éymé%@'ﬁw z%ﬂm @sélﬁg%f )16]:1H’(.B) _

fEZLFS Y f%?éﬁﬁf%ngﬁﬁﬁﬁﬁfqegd*{ﬁ%ﬁ%k%% abElRbioiiad GRI0 0n

(10. 00 ml) aﬁﬁre?crynmhﬁe)dﬁomrtﬁemédwera Eﬁelcﬁﬂl?i@‘g(ﬁﬁﬁ%)lH—M\/H{(I()m a)) was
stirred for 16 _h _ at amhi ent teg%erature and evaporated... The._r ?ue was '

coevaporlafbe bilt B-1 ardmee 8 76 xmnd H, -9, iadelel S /@h.ql B B indodsh 1. g‘é SsaHe

G B AR AT [ 0,

H 3, i rcokE)s, rDPi’;g (1671518 - 15780 anlndcﬂ&e])F F1QFOPRNR-14200 301688 (m, 2F, F-

-153.228& 153. 60 (m 2F&F, F-2&F-6, -OPfp) ; -157.15& -157.80 (m |F&LF;
F-4, - G%by;-ORfgR, 03&-162.40 (m 2F, F 3&F-5, -OPfp) (O Npc(Me)-OH, 3A‘
sol ution. of Npc(Me) Ove (18.4 g, 100.0 nmol e) and NaOH (200 mmole€) in-a -
m xture of water/MeOH (2/3) (200 rr1) was stirred at. SOCfor 6h and then )

over ni g(m) WHc(Me)-OH, 3 .
A solutlon of Npc(Me) -OMe (18.4 g, 100 0 mmole) and NaOH (200 rnmole) ina

mixture _of water/MeOH (2/3) (200 ml) was stirred at 50C for 6h and then eve_mlght at
‘ambient temperatﬁre and evaperated.' The residue was dissolved in water (-200 mi) and | '
acidiﬁed with 1IN HCl up to pH 2.0. Th'e yellowish précipitate was eollected washed with
water (5x250 ml) and dried in vacuo over phosphorus pentox1de to give Npc(Me) -OH, 3
16.16 g (5%} as a yellow1sh crystalline matenal 'H- NNIR (DMSO-dG) 7.61&7. 40 (m&m A
1H&1H, H-3&H 5, Py) 3.87 (s, 3H, NQ_E;, Py). ‘

(D) Npc(Me)-Cl, 4. ,
Stirred suspension of Npc(Mc) -0H 3 (13.66 g, 80.0 rnmolc) in thionyl chlorxde (50 |
| ml) was gentiy refluxed 4 h and evaporatcd The residue was coevaporated w1th dry toluene‘ .

: ‘(3x50 ml) and used for the ncxt step w1thout punﬁcauon

(E) Npc(Me)—NHCH2CH2CN 5. . o _

To a stirred solution of Npc(l\/le)-CI 4 (80 0 mmole) and DIPEA (13 0g, 17 4 ml, 100
mmole) in dry toluene (300 ml) at QC ammoproplomtnle (14 0 g,200.0 mmole) was added
dIopwxse The reaction mixture was stirred at OC for 30 min and at ambient temperature for

* 3h and evaporated. The rcsmue was suspended in AcOEt (300mi) and washed with water -~ |
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anbi ent tenperature. and evaporated. The residue was di s§ddagethben2t er -
(200 M) and acidified with IN HC1 up to pH 2.0. The yellow sh precipitate
was col | ecVe&P2g8¥hed with water. (5x250 m) and. dried inPCYASMG203dwer -
phosphorus pentoxide to give Npc(Me)-OH, 3. 16.16 g (95% as a yellow sh

vy 5 ERPTIED Py pe N@yﬁnq?’%%q%ﬁ%@ N %ﬁ}?ﬁ@a@gﬁ@@‘m?’m R
NpC( ME‘) Qﬂl@O Wl R 160 cﬁgan@@}agom Grled dVck 5o BRI suffcOnddRaf R ed tdikive WRF0GENt |y

refluxed 4 h and evaporated. The residue was coevaporated wi.th dry toI uene
(3x50 m §9%MPINns@MErNHEE,GEXEN Stasp wiitchapstalhine infateriali MS: 22%) 1 (M+H). 'H-

and D PEANTR SOBSE0y 7 2R L8 ek TR 1 30, BRI (g g@&gp&e@gﬁg' 0
mi nopr op3 99ic4, B, &y 4tp9) 72?9021@1@1@ gm@maﬁ%gtnzmmm e react'qﬂ'

m xture was stirred a 30 M n an t ferrperaturefor 3h
and evaporated. The residue was suspended in AcOEt (300ml) and washed with

ter -30Q.27 4 / Q06 CT/ US01/ 20334 (2x100 m),.0.1 M .
s eE3x1&dz¥’ﬁ‘§8§’fﬁm{é‘%§g‘ ‘ ﬁ%%f NaHOO8 ( 3x - 100( mx) and )bru ne (2x
100 m). The grg &othC( N@%Nﬁﬁ(ﬁ‘i’d_'c%!(d%m §Q9iownsay ﬁﬁfo@e}%gﬁt@@(ﬁbEd to

give 17.70 g (99 of as a white c I ne
mat er i al mDvBs sanBated wWilHHHT] (gak) at anfiidRt (OMBOAE) and7kepd & 11581 §tro€hand1 H&l H

|(+ m3 &;LHS at%_@&éesﬂug W_ceyeﬂggg{ﬁﬁ%mgg ( ?3)@%() pj.ll)\l%gﬁqggond)ed in dry
’A\flgog%on;lz)l e) ry Etccﬁg# 3@80%#%2 g{lg?%ﬁﬂ\@ﬁs) W at a [ entg'.J

t enper atQC enCheldpoi’aﬁqﬂi Tier redidubiwat cOStalivdd fonapatatetithnoltuegives) lzd we74%3 of
coeaora dr Luene (3x200. ) and suspended in dry 5 Et OH (250
Nt Bl O e N & 5a e SRS PaRST . SH-NBUERMR@R or 26
S. 3te gcz%asi&ﬁva%y@sedﬂ TRCHRSISYENIBRIE" ¥Rt 4 1789, s&f(wuwm&ﬁneﬁh?@ﬁ' to
5, Py); 3.99 (s, 3H, NCH, Py) 3. 51 (m 2H, NHQLI;CH;C(—NH)NH;_), 2.62 (t 2H,

0 NHCH,CH:C(~NH)NH,).

- {G) 1H—Indole—2 5- dlcarboxyhc acid b1$-{[5-(2 carbaxmmldoyl—ethylcarbamoyl) 1-methyl- .
llH-pynoI-3-yl]-am1de 7.
To a stirred solution of. Npc(Me) NHCH;CH;C( NH)NHZ 6 (55 2 mg, 0. 20 mmole)
5. in methanol (20 ml) was added 10% Pd/C (Degussa type, Aldrichy (O 1g). The ﬂask was -
evacuated and then flushed 3 times with hydrogen and finally filled with hydrogen at- 40 to 50
. psi. The resultant suSpenSior_; was stitred vigorously at 23°C for 1 hour.” The suspended
 material was filtered off through a pﬁd of C'élite- in a Buchner funnel and then the funool was
rinsed several times with 2 small poﬁion of MeOH. The cOmbined filtrate and washings Was '
0 - evaporated in vacuo to dryness. The resulted 4—am1no-1-methyl—1H—pyrrole—2—carboxyhc acxd
- {2~ carbamldoyl—ethyl) amide was used for the next-step w1thout punﬁcatlon ' -
A solution of compound 2 (5 1.0 mg, 0.095 mmole) and ﬁ'eshly prepared (as descnbed
above) 4- arnmo- -methyl-lH-pyrrole—Z carboxyhc acid (2- carbamldoyl-ethyl)-anudc (22.0
mrnoIC) in dry DMF (2.0 ml) was kept at amblent.temperature for 72 hours and evaporated. -
5 , The ‘re'siduelwas_ re;precipitated. from MeOH-ether, the precipftate was dried in vacuo-and
dissolved in water ] 0 ml) The resulted water solution was filtered through 0.45 um filter
" and lyophilized to give 53 mg (83%) of [H-Indole-2,5-dicarboxylic acid bis-{[5-(2- -
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~Npc(Me) - NHCHZCHZC( =NH)NH 2 6 as white crystalline mater2alDecetbbMD04
( DVBO- d6 9. 08&8. 76 (bs&bs, 4H, NHCH2CH2C(=NH)NH2 . HCl); 8.13&7.52 (d&d,
1H&I H, G065 pyy: 3. 99 (s 3H NCH3, Py); 3.51 (m 2HCI/US61/20334

NHCH2 CH2 C( NH) NH2); 2.62 (t, NHCH2CH2C( =NH) NH2) .  ( §)

é:-i_sl ? ([égll 2-ca O%g%a{%pa %g%alkﬂ gl)hyh%thryﬁé%glﬁom thaﬁi‘)fie 71 Mspg% 89-(%0‘%13[ am de '7 .

To a shamgedpesko(MHE)R)OH-NDER YEM 232, 1NN 1%dé!§f 18,588102220 nmol €) .
in rreth noI (20 M) was added 100 Pd C (Degussa type; ich) (0.1 g). The

f I ask (3868 LH&HESi(E@)NHD; 0108 A8167 (bR, aﬁ&mmmmm@o(@m@gm@m ly .

U gor oG 2R SO Bk & %“SM@W@@%#&@ PRobenBh o

thr ouM@Hﬂaﬁz@&mNmﬁx HTIR 78uG@0aH, le@”i%ho@?::ch t@ﬁgl neg_l fm%iet)was rinsed

several tines w-th a snall portion of' MeCH e co e ‘and
washi KgdBanbls3 dndple)at 2l 7.23&40.80&6196 (8&y&d&s, 4HHE-T&H S, ﬂc"gc&PYz) 3.83&3.81

o PPN B8 R S0 D) g

(51. ONEEH@Z‘IE( NINF,). and freshly prepared (as described above) :
4-am no- 1- methyl -1 H-pyrrol e-2-carboxylic acid ( 2-carbam doyl -ethyl)-ani de
(22.0 mmole) indry DVF (2.0 m). was kept at anbient tenperature for 72
hours and evaporated. The residug was, re-preci pitated from MeOH et her, the
precipitate was drived in vacuo an Xagipd& gl ved in vat er (5 0 m). The

resul Spahavat 8 B0y oS phi %}y*}%g jt& Q@,P ogi -1- %%1 1H-
6 b/ Uso 1) 2

| yophilized fo give 53 ng (83 |c acl
bis-([5-(2 -31 27 Decenber 200 USOl/20334

b b | de 7. VB
264 00 HLhg 52 sﬁa a?p‘“éxe) Wy pym Ma&&m@ﬁ&-@&‘&‘@%é H R,
oD oy ety PG 2 *ﬁé‘ﬁabﬁ‘%@fﬁa@ Wil ot WL A07 (D0, AHaR,
NHCHZ CH2 C('BNH)SNHEd xoltiGay pfaolraiomﬁ n;éltlryl 4danﬁe|:|2| &d&m:rmbw%ﬁ;g ﬁ@%@x 1:Ztg7|9 X (m

| hdo S | Aol e .
7 31 995 g?fa)en@&)cgmage Oﬁﬁcoﬁif@@ﬁé3/$ﬁ%w)zwas Fded 4978RA/( s&s, 6H,
NCH %De@iés&%‘;?@ Aldriad (() @g) Uthe Mmguaw MPhen ﬁugged(j%.mes Wlth '

hydrogen and finally filled with. hydrogen at 40 to 50 p51 The resultant suspensron was -

stirred vigrously at 23°C for 1 hour. The suspended materra] was filtered off through apad of
Celite in a Buchner. funnel and then the funnel was rmsed several times with a small portlon
of AcOEt and EtOH. The combmed filtrate and washmgs was evaporated invacuoto '
dryness. ‘The resulted methyl 4-amino- -methyl-1H—pyrrole-2-carboxylate was used for the
next step without punﬂcatron ' R . _

" A solution of compound 7 Z(1. 13 2.1 mrnole) and freshly prepared (as described
above) methyl 4-amino-1-methyl- 1H—pyrrole-2—carboxylate in dry DMF ( 10.0 ml) was kept at
ambient temperature for 48 hours and evaporated The re31due was re—premprtated fromDMF .
(10 ml)-{) 01 MHCI (100 ml) “The precipitate was collected on the filter, washed with water .
(3x5 ml) end ether (2x3 ml) and dried in vacuo over phosphorus pentoxide to glve 4-({1[2-
(S-methoxycarbonyl lmethyl-lH-pyrrol 3-y1carbamoyl) -1H-indol-5-yl}-methanoyi}- ammo)-
1-methyl- 1H—pyrrole-2carboxyhc acid methyl ester 8 with quantltatlve yield. MS 478.14
(M+H). "H-NMR (DMSO-ds). 11.96.(s, 1H, H-1, mdole), 10.43&10.23 (s.&s_, 1H&1H, -
C(j—‘O)N_H_.);_VS.29 (m, 1H,H-6, indole); 7.50 (m, 3H, H-7, indole; H-3 or H-5, Py1&Py»); 7.37
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NHCH2CH2C( =NH) NH2) . Exanpl e 2 Synthesis of JH-indol e-2, 87 flecanipoxQ004& aci d -
bi s-{[ 5- (2-am no-et hyl carbanmoyl )-1-nmethyl -1H Pyrrol-3 yl]-am de} (A)

4- ({1-]2- wBo neddsexycar bonyl - | met hyl -1 H pyrrol - 3-yl car banoylpcerhkoindsy- 5- yl |
- - methanoyl} -am no)-1-nethyl-1H pyrrole 2carboxyI|c aci-d nmethyl ester, 8
To a stlrrﬁg ol ution of conpound

met h
4- ni t'r o{F- byt 1ndpiel 6.0 (e, é@rﬁbﬁ@ﬁa%&l’(}ghﬁ $fe3-8° b ORdICE s, Pr&elya)s
m Xt ur e 30§ / m) was added 10% Pd/ C (Degussa type,
Al drich) 408%%5&4 5& #a’ E}Véa kvacuat ed and then fl ushed 3 tinmes with
hydrogen and finally filled with hydrogen at 40 to 50 psi. The resultant ,
suspensi on was _stirred vi %rousl at- 23C for 1 hour. The suspended materi al

-~ was fil By daUidriR- (ﬁmm@wc p@:d-lomeﬂmbﬂHneyrrqi %YBﬁRbhlﬁéﬂ)'ﬂ%H'@lOl ardl-t hen the -

funnel e mall . bo of AcCEt and Et OH.
Tﬁe conbi ne{g{ %’ %“é]t%z %a "PPFgTS r'v?‘é{ga‘r 5%160 %tl%dd in'vacuo to dryness. The
resulited met hi’boléu@rﬂbﬂm-(@r—[@(%&&bk&%d@ﬂn&WIMﬁwﬁtﬁ Mﬁﬁ)aﬁﬁﬁg fror the

next step w thout purification. A solution of conpound 7 (1. 1 ol e)
and fr ed®igl-5pyl bmwoyasm@@gbiwmldﬁbpm Ieedaghoxylic acid methyl ester 8 (1.04g,

& am 102 R sh N PR BRI BLE of Dol el (A0 A3 ) icliant &
r e- pr eci5pCtfot 6l afd o BVErmight & hbied tohpedhiiE T HdRadHoh mikhge W8 @ Bhdrated . Was

collected on the-filter, washed with water (3x5. m) end ether (2x3 m)

and dri &uveavovadnmessyend thhosshiores dissplved i deter 65¢mijkand acidifipdwith TM HCl

(o RS BRR e BBl s P b i R U R DR o e
v iddhin 1H, H1,
"ol ©) aﬁ‘%“ﬁs?éf%%"’“"*@ RS dﬂ%t%?“&*““@@'@@7%8“4”3‘2@(%56 ndol &) ;

7.50 (nhygﬁxyqarbonymdue@yl m@mg}.sﬁu@rbmﬂpg@mdm -3l Zﬁetberw&ﬂbemuuﬁm WO
02/ 0065 or &3. 85
021 0050y i RS i R bl b MRy e >
NMR(DMSO—dﬁ) 11.96 (s, 1H, H-1, indole); 10.45&10.25 (s&s, 1H&1H, -C(=O)NH ); 8.30
(m, 1H, H-6, indole); 7.48 (m, 3H with *, JH-7, indole); 7.4987.46 (A&d, *, H- 3orH-5,
Pyi&Py2); 7.39 (s, 1H, H-3, indole); 6.91 (m 2H, H-3 or H-5; Pyl&PYz) 3.84&3. 83 (s&s
6H, 'NCH;, Py:&Pyz) '

(C) 4. ({I -[2- (5-pentaﬂuorophenoxycarbony1~1~methy1—1H~pyrrol 3 ylcarbamoyl) lH-mdol- '
5-yl}-methanoyl}-amino)- l-methyl-lH-pyrrolc 2carboxyhc acid pentaﬂuorophenyl ester, 10
A solution of 4—({1 [2—(5»hydroxycarbonyl—l-methyl 1H-pyrrol-3- ylcarbamoyl) 1H-
' mdol— -yl]-methanoyl} ammo) 1 methyl—lH-pyrrole- -carboxylic acid 9 ({) 85 8 1.86
mmole), pentaﬂuorophenol 0.72 g, 3.9 mmolc) and DCC (0.81 g; 3.9 mmole) in DMF (15
ml) was stirred for 16 h at ambient temperature and evaporated..The residue was
coevaporated with toluene (3x100 ml) andrlc;h'romatographed cﬁfef a stlica gel column (2.5x25
- cm) using m'ixt.ure' of toluene/AcOEt (7:3), as eluent to give 1.23 g (84%) of 4-({1- t2-(5— "
pentaﬂuorophenoxycarbonyl 1-methyl-1H-pyrrol-3-ylcarbamoyl)- IH-mdol S—ylj-mcthanoyl}- R
ammo) 1-methyl- -1H-pyrrole-2carboxylic acid pentaﬂuorophenyl ester 10.
H-NMR (DMSO-dg): 12.03 (s, 1H, H-1, indole); 10.60&10.41 (s&s, 1H&1H, -C(=O)M )%
7.81 (m, 3H with *, H-6, indole); 7. 80&7.78 (d&d, *, H-3 or H-5, Pyi&Pys); 7.52 (m, 1H, H-
6, indole); 7.41 (s, 1H, H-3, indole); 7.34 (m, 2H, H-3 or H-5, Pyl&Pyz) 3.92&3.90 (s&s |
6H, NCH;, Pyl&Pyz) PR -NMR (DMSO-dg): -153.56&-153.60 (m&m 2F&2F, F-2&F—6 -
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(B) 4- ({1-[2-(5-hydroxycarbaonyl - |- et hyl -| Hpyrrol -3- 27 December 2004 -

yl car banoyl ) - 1Hi ndol - 5-yl ] - ‘et hanoyl }-ami no) - 1- net hyl -1 H _

- pyrrol e-®«xedosesoyl i c acid, 9 A solution of 4-({1-[2  PCT/US01/20334

- (5- et hoxycar bonyl - | net hyl -1 H pyrr.ol - 3-yl car banoyl ) - 1H :
i-ndol - 5; amno)-1 -nethyl-1H pyrrol e-2carboxylic' acid nethyl
ester. Q(J(fé) gg%%§5§§7M% W& h RNaoPP Eelw& 1i63.73 (m&unu2B&3F, F-
mter/h@@;ﬂflbﬂ» (25 n) was stirred at 50C for 6h and then overnight at-
anbi ent "t enperatdre. The reaction nixture was evaporated in vacuo to
dryness and the residue was dissolved in water (50 m). and acidified with -
1M HCL to pH=3 .. The precipitate was collected on-the filter and
washed X HBVB‘@@}C -4, B yd@rhaxylig geid hﬁ-l{éij(?omn%ﬁbﬂp#rbﬂmsybdﬁmﬂw&lé}ﬁ-mol-- s
dessmaﬁo,F %rgldg ve 0.85 g (87% of 4- ({1 [ 2- (5 hydroxycarbonyl -1-nethyl- |

H -pyrro car bamoyl )-1 Hindol-5-yl] -nethanoyl} -am no) 1- nethyl -1
-pyrrole-2- cardmoanmfoatm 192 §-oﬁtamfd Shodychib8nRL-Gicid1-1 48.08 -~
(MH) . H NVR (DO do) (q!?% P R ))lcndonjgla; -1 glgﬁ(s&s
1H&1H, Ylegb —IPEH@@I 5 ﬂﬂrmothanwlo almndbler)qthﬁl mpmlemaymdyhc acib 7,

| ndol 2%1@% LR PR SRR T T MR T
, &Py2 ﬁm{dré)lrﬂdr@{ﬂMrétz(oﬁngﬁrssmet;yorM@m&ﬁg%Re@%r214 HE‘&MM SpBEd0! - 3"

yI car banmoyl ) - 1H i ndol - 5 ] hanoyl } - am nho) - -1
yrr of e 1zgidne vy Hissolaed nn 0. p&mammpumodsdewmw(éﬁydaam :ﬁnﬁ@' 40205 @h

4-({1- 2 b | -1 H I I b ) -1 H
.néfﬂ o, B AR R aRRl cnRat e 30|n$3¥1é{¢§,rraﬂvé§9‘i€1&p§g§ giee ¥ d o

(0. 859@8265@@;:; qrophs (0. 81
g, 3.9 lrlrrmﬁe in 0%%(/% ?&@Bﬁn{ﬁc%as stB%!rﬂ?}géﬁq? ngfgeﬁﬁlg erature
and evapude} é_lj. as Ries- nﬂ:biodomethalcdé\tﬁg)M)eESVMBhSM)iZ&e@@cc( QM) and
chronag%%ﬁhed over a silica gel colum (2.5x25 " cm using mxture_of

ol uen t (7:3), as eluent -to give L23 g (84% of 4-({1-[2- (5-

pent af | uoer ophenoxycarbonyl - 1 -methyl-1 Hpyrrol-3-yl carbanoyl) - -
Hindol -5 - yl] -net hanoyl } - am no)-1-nmethyl -1 H. -pyrrol e- 2car boxyl ic acid
pent af uor ophenyl- ester "H - NVRELaWpR 316) : 12.03 (s, 1H, H 1, indole);

10. 60&1Q, 4 O'NH ) 3Hwith H6, indole

7. 80&7. %8’ %‘6%%&8?111 )ﬁg‘@’et?ﬂ #&%rbgw{lfr&mﬁzéw-{[ﬁ é?zdmhﬂwrmet@lmmwm&d 7. 41
s, 1H, “H 3, indole 7.34 r &Py2): 3.92&3.90 (s&s,
g}H NCH3, Pyi &Py2)) ' OF- NW%@?ﬁlg'yfﬁ%éﬁs%o) (m&m' 2F&2F,( .
F-2&F-6, - L

_ Compound 12 was synthemzed as descnbed for Compound 11 above Yield: (35%) of |
compound 12. ES MS: 590 32 (calcd for M+H": 590. 32).

| _ Example 4 . o
Syntheszs of 1H- Indole-z S-dzcarboxyhc acid bis-{[5- (2—ammo-propylcarbamoyl) J-methyl-
. 7 IH; pyrrol-3-yl]-amzde} 13

Compound 13 was synthesmed as descnbed for Compound 11 11 above Yield: (37%) of
_ compound 12. The structure was conﬁrmed by ES MS. '

| Example 5 : S
| Syntkests of 1H-Indole-2, 5- dlcarboxylzc acid bis- {[5~(2—dtmethylammo propylcarbamoyl) I- S
o methyl-]H pyrrol 3—yl]—amzde} 14 - ' '
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_33.... 27 Decenber 2004 ‘WO 02/ 00650 PCT/ USO| / 20334 CPbeecember 2004

T158. 17&- 158.27 (m&m - 1F&LF, F-4, -OPfp); -162.69 & -162.73 (m&m 2F&2F F-
3&F-5, - ORvpYp2/00660) 114- | ndol e- 2, 5- di car boxylic aci d PCT/US01/20334

bi s- {[5 (2- ani no- et hyl carbanoyl )-1-nmet hyl -1 H-pyrroi - 3-yi]-anmde} | | A
sol ution of &4 ({1-]2-(5- pentafl uorophenoxycarbonyl -1-nethyl -1 H-:p yrrol -

yl Carsbarmyl ) - ANPAEEL l%wg,s syntl'ltﬁggz;eé%dpscnbed for Compouind 11 above. Yleld (31%) of

tafl h I t 10
(150" g, BB Lo AR RS AL LRI AR M52 (0. 26 i 3 04" ol e)in

dry DMF (2.0 ml) was kept at anbl ent tenperature for 24 hours and -
evaporated. The residue was dissolved in 0.1. TFA and purified by HPLC
(Wdac 12 m Cl-s 2.2x25 cm  col um, Egsmple 60% acetonitril.e gradi ent over

oo s mo- S ek AT e R R 351 0" 2
- bis-torifluoroacetate salis k@%&m@{] (fyrﬁﬁ-j\@] M@Qaﬂcal cd. for MrH+ =
534.28). Exanple 3 Synt he5| s of IH - ol e-2,5-di carboxyl.ic acid :

bi s-{[ 5- (2- di met hyl am no- ethylcarbarmyl) 1- rrethyI-IprrroI 3 -yl]- amde}

12 Co d th d d b

son "ot R 50 S5SCEPER ) Yor R L et B0 Biili ¥
Synt hesicenlouhd!1s.| TGk RcRirSwdk g ey gﬂsemsi bi s-{{5-(2-amino ° '
propyl car bamoyl ) - 1-net hyl - 1H-pyrrol - yl ]-am de), 13 Conpound 13 was

synt hesi zed as described for Corrpound -1 above. Yield: (37% of conpound
12. ‘ghe structure was confirmed by Ei<arrpl e 5 Synthesis of S '
1H . 'ndol e- 2, 5-di carboxylic acid bi (2 di met hyI am no '

propyl car barms)bn)thelm TN AT R ALl E a@carﬁbjylzc%mcﬂ%#[ifb %ZrbDﬂﬁﬁfE&?[ 2004 . ',
. ethylcarbamoyl) J—methyl-]H pyrrol 3—yl]—amzde} 20 .

' | (A) 1H-Indole-2,5- dlcarboxyhc acid dlethyl ester, 16 _

) A suspension of 1H-Indole-2,5- dtcarboxyllc ac1d 2-ethyl ester (20. 0 g, 85 75 mmole)
in a saturated HCV/ EtOH (200 ml) was stlrred at 55C for 24h and evaporated in vacuo to _
dryness. The re31due was freeze-dried from dloxane to give 22 i8¢ (99%) of 1H-1ndole-2 5-
dlcarboxyhc acid diethyl ester, 16 as whlte powder. MS: 262. 12 (M+H). 'H Nl\IR (DMSO-
d6) 12.23 (s, 1H, H-1, mdole) 8. 34 (m, 1H H—4 indole}; 7 83 (m, 1H, H-6, mdole) 7.49 (m
IH H-7, indole); 7.30 (s, 1H, H-3, indole); 4 31 (m, 4H, —O%CH;) 1 32 (m 4H -

- OCH,CH3). | |

'

(B) I-Methyl 1ndole-2 ’- dlcarboxyhc acld dlethyl ester 17 . _

e Sodium hydnde (60% -suspension, 144 mg, 3.6 mmole) was added to a stured solutlon

) of 1H—1ndole—2 5- dlcarboxyhc acid diethyl ester 16 (784 mg, 3.0 mmole) in d.ry DMF (15.0 .

| _ml) and kept at ambient temperature for 30 min. To a resulted reactlon mixture MeI (280 p.l
4.5 mmol) was added and kept at ambient temperature for 16 hours and evaporated The '_
residue was suspended in AcOEt (IOOml) and washed Wlth water (2x20 ml), 0.0l MHC] |
(3x20 ml) and brine (2x100 ml) The organic layer was dned over sodium sulfate and

5 evaporated to glve 800 mg (97%) of I- methyl -indole-2,5- dlearboxyhc acid diethyl ester 17 as
a yellow 011 1H-NMR (DMSO -dg): 8. 45 (rn 1H, H 4, 1ndole) 8 03 (m, 1H, H-6, 1ndole)
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VO 02/00650 PCTI US01120334 5 Conpound 12 was synt hesi z&d Desenidec2itded for

Compound | | above. Yield: (31% of conpound 12. The structure was
confirnedWy0¥®6NS, Exanple 6 Synthesis of 1 HIndole-2, 5-miwasteunisyic
~acid bis-{[1-nmethyl-5-(2 piperazin-1: 'yl-. ethylcarbanoyl)-]Hpyrrol-3

ylJ '-anf'?d‘a 11 Conmpound 15 was Is[%nt hesi zed as described for Conpound 10
above. Yl @ ?&iﬁ}@" ‘Brdolednh a8 b 1l H-FHadele) dcd0uins 4k sOEEhCH el (g, BE V8. 5
Exanpl e f t | e-2, 5-di car boxyl ic acid bis-(f5-(2- -
car bam g‘o@inﬁ&?%hﬂ‘tga 4@ ﬁﬁd ‘hyl -1 H pyrrol -3-yl]- anide}, 20 (A
1H | ndol e -.2,5-di carboxyl ic acid diethyl ester, 16 A suspension of 1H

| ndol e- 2, dlcarb lic acid 2-ethyl ester (20. 0 g, 85.75 mole) .. in a:
sat ur at ég) 1pjdeth YEtfdél"{‘ Qéedlﬁﬂlﬁomy agid,lBed at 55C for 24h and evaporat ed in

0" (900 of " 1HounRm ek b B TS RO i et s e
- pouder. nhﬁoleﬂﬁﬁﬁﬂ)ﬂ\dff@()nnﬂdi Wﬁm&%@&wﬁéﬂl\dedﬂ(ﬁ@(Zﬁ)ml)v&ddstlh‘edat S
| indole);: 8.34 (m_1H, H 4, ole); 7.83(m indole); 7.49 (m IH

7, bAddredh and then pgemmt at—axgblenmmpgr)atura. 'r;ng’ x(eaqtlommnxmm@ @v@orated 32

(m o4 W%C“?mﬂweéﬁﬁér@?th (oSO i Watpr i o vy i ThlS ¢ o
a_sti rrﬁﬂt@ﬂ{% e retlpithtelnggﬁe&eéamﬁéamﬁeﬂh hfasREd itH vekdbx $8Indl 6

(784 ny, mmol e) in and kept at anbient ternperature
for 30 ﬁﬁuﬁi ovm phom@mlamtmaem dmmmtmt forgvaVi88 (2IB9%) bf 1-mdetbylAnddly-2ks

dded {,. at t, .1 t f d, {
P ol SRl 8 o Wil SR R LS AL B 08 BDSHoAS
0.01 M g.B&lm, {BXA04 rlhaolepeb 0y (e, %Mlﬁgom )7, 41T the z?f 9?*7' ﬁd{;l%)/e/r 3M@sygried
over sodi um sul fate and “evaporated to give 800
1- met hyH=3, nettsile); 2.05-(dj 3 WEXy) indolepci d di et hyl est er 17 as "a yellowoil.

' H-NVR(DVBO -d{): 8.45-(m 1H, H-4 |ndole) 8.03.(m 1H H-'6 ‘indole); 27
Decenber 2004 o '

(D) I-Methyl-mdole 2 5- dlcarboxyhc acid d1(2 3, 5 6 tetraﬂuorophenyl) ester 19
To a stirred solution of l-methyl-indole-2,5-dicarboxylic acid 18 (4_3 9_ mg, 2.0 | _
mmole), triethyla:rniue (12. mmole) in dry.DC_M (20 ml), maintained at 0C, the solution of
: tetrafluorophenyl trifluoroacetate (6 mmole) in dry‘DC'M (20 ml) was added dropwise. The
' stm'ed reaction mixture was kept on ice bath for 2 h and {hen overnight at ambient 7 “ ‘
temperature. The reaction mlxture was evaporated in vacuo to dryness and the resxdue was

~ dissolved in DMF (20 ml) and the solution used as it was for the next step reaetxon. L

(E) 1-Methyl-indole-2,5- dlcarboxyhc acid bls- {[5—(2 carbammndoyl ethylcarbamoyl) 1- :
methyl- 1H-pyrrol 3-y1] amide}, 20
Toa stlrred solutlon of compound 6 (110 mg, 0 40 mmole) in methanol (20 ml) was
added 10% Pd/C (Degussa type Aldrich) (0.1 g) The flask was evacuated and then flushed 3
 times w1th hydrogen and finally filled with hydrogen at 40 to 50 p51 The resultant suspension
~ was stirred v1g1'ously at 23°C for 1 hour, The suspended material was filtered off through a |
pad of Celite in 2 Buchner. funnel and then the funnel was nnsed several tlmes wﬂh a smaIl
. portion of MeOH. The combmed ﬁltrate and washmgs was evaporated in vacuo to dryness
“The resuIted 4—am1no l-methyl-1H-pyrrole—2-ca:boxyhc acid (2- carbam1doyl-ethyl)-am1de

was used for the next step w1thout purification.
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WO 02/ 00650 PCTIUSOL /20334 7.40 (m 1H, H 7, -indole); Z73@cémper2084 H 3,
indole); 4.40 (m 4H, - OCH2CH3); 4.10.(s, 3H, NCH3, indole); 1.42 (m

4H, - OCI—I%@-I@)/@OGQ@) 1- Met hyl -i ndol e- 2, 5-di car boxyl i ¢ aci d, pk8 f@hi4bizgn of
1-met hyl - i ndol e- 2, 5-di carboxylic acid diethyl ester 17 (675 mg, 2.5 nmol e)
and NaOH (5.00 rnrml e) in a mxture of water/MOH (1/4) (20 nl) was '
stirred at 59eiution of IanethylhadolevieT-dicgthoxglic auiddd@13,1.6rigrafliprapbenyihester -

i ssol v o Hh Dl Rin¥oies Tangi A b By PPl Gd e pe op Bk e

preci pi tla&%th%ﬂlcﬂk-}cﬁétze&rﬁ&yh@%clﬁ'(i E%aﬁiﬂfby’{‘@ﬁ%dadﬂdfe"(o\ﬂ@ﬁﬁbleéﬁ ']‘bMPand

dried over phosphorus pentoxi'de in dessicator to give 488
1- met hy|(2i0ndb) veas Xept atmndaerhdmylpﬂatuea:fod 7180us avvﬂlet/eparatpéi ahb rmdumﬁrrﬂ-al

Tes Zﬁﬁdﬁ‘? ﬂaﬁ%ﬁ‘ ﬁﬁm(lg %Oﬁ%?rﬁﬁm%%? gfag 9‘@9‘} '(jgva%f%» disg %H&Té‘?\ agl? _o

-dl (2 3, Eﬁﬂgﬂ Fe bym}gbﬁéenyﬁmgt gr%{25 Oﬁg@%ﬁrﬂ%gﬁ %ﬁoﬁﬁleﬁmeﬂt'

1- met hyloven3ibiemiteH {ibve 20 bﬂXmEn)Qo avied -th8thiBddotey?, SAilarbomiceyid, bis- {[5-(2-
trlethylamne(lz nmol e ) dry malntalned at OC, the

sol utj orfagpmi QY&PFW&HWWJ 1ﬂqth}f1dg’1"8}§'é“étjab’g g dpdled stis-dry pom
(20° i) }‘i’gﬁ%ﬁ gﬁalqrrﬁga T-ﬁggt[m&%r\ﬂﬁ%opﬁﬁﬁéd B%JE@M"SW e was kept on __' ce.

bat h ‘f or en o ent tenperature. The reaction

m xture was evaporated in vacuo to dryness and the residue was .dissol ved '
in DMF (20 m) and the solution used. as. it was for the next step '
reacti on. (E) 1-Methyl -i ndol e-2, 5- dilam®I%$l i ¢ acid bis-{[5-(2-

cer bamm doXs O%S'}%?f?fgﬁﬁ%‘*%?%dzﬁ%éé A?%eg@ﬁ-@nx@wgwg X
adge?héO% Pd/C (Degulssngst\)//mp? a S The fl ask was evaglrjgt :ﬁ a-"[
30 to 5ot e eberamens LR ciq?%ﬁﬁc%ﬁgmeyﬁﬁ#tﬁw{? ot ifac Toa
hour . Th&is s and et:%na?ﬁﬁjhf%ﬁeftﬁﬁlteﬁéﬁqwff through a - pad of Celite in a

Buchner funr unnel “was rinsed several tines with - a small
portion of l\/ti[(a-hstlrfdmscdlmrﬂn oftnitiolddobd- Acanbdxymmldlgﬁlmgewa@mgaﬂé’d in

vacuo to drypess. .. The res | ted 4- n | H 2-.C |.c
acid (2- Terpioh A sprnek (1oL &f?ﬁ&éde%ﬁs/ Bl (e it @e@ 9 ek
purifi C%ds%@acuated and then flushed 3 times with hydrogen and ﬁnally filled with hydrogen at 40

" tos 0 p51 The resultant suspensmn was stirred vigrously at 23°C for 1 hour. The suspended

matenal was ﬁltered off through-a pad of Celite in a Buchner funnel and then the funnel was

i

nnsed several times with a small portion of MeOH. The combined ﬁltratc and washmgs- was
| evaporated in vacuo to dryness. The resulted 4-amino-1-methyl-1H- pyrrole -2- carboxyhc a01d
(2-carbamldoyl -ethyl)- -amide was used for the next step without punﬁcatlon S
A solutlon of compound 2 (200 mg, 0.372 mmole) and freshly prepared of 5-
) | ammomdoie—Z-carboxyhc acid ethyl ester (as descnbed above) methyl 4~am1no-1—methyl—1H—
: pyrrole—2 -carboxylate in dry DMF (5. 0 ml) was kept at amblent temperature for. 48 hours and
| evaporated The residue was re—prempltated from DMF (1.0 ml)-O 01 M HCI (10 ml) The
. prempltate was collected on the filter, washed with water (3x5 ml) end ether (2x3 ml) and
_ drled in vacuo over phosphorus. pentoxule to glve 142 mg (66%) of 5-({1- [2 (2- :
5 _ethoxycarb_onyl—lH_ -indol- S-ylcarbamoyl) 1H-indol- 5-y1]-mcthanoy1} amino)-1H-indole-2-
' carbbxylic acid ethyl ester 21. The structure was conﬁr_med by ES MS and 'H-NMR. |
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27 Decenber 2004 WD 02/ 00650 PCT/USO /2033=1 A sol uti op7 Dkcember 2004 ,
1- met hyl - i ndol e- 2, 5-di carboxylic acid di(2, 3,5, 6-tetrafluorophenyl) ester
19 (2.0 mvo @2/desunol e ; see Exanple 19 and freshly prepar e@dﬁgsd;ggg_;l bed
above) 4-am no- 1 met hyl - 1H- pyrrol e- 2-carboxylic acid

(2-carb?r§edoyl %I) am de (0.4 mmole). in dry DMF (2. was ket at
anbi ent (8 5 {digartrxyhio aeid bah&[%(%mm@hylcanbempylérld -ipdel--gl]

preci pi %@kﬁg om MeOH ether, the precipitate was dried in vacuo, di ssol ved
in 0.1 hd™ purified by HPLC (Wdac 12 m C18 2.2x25 cmcolum, 0%to

60% acet oni rddl@idH SIK-efIL[2- GZV@!&O)@QaﬁHaByL?ﬁrmﬁcl;lOSNyl?eQrHaﬂ'ldymIandcﬂ Tiye
1- met hyl - i ndol e- 2, 5-di carboxylic acid bis-{[5-(2-

car bam medhappyldtamineli Bandgle2-carbasnytiy lacid-pthylrastsir 21 3114 ingaf2deinok) ands a

D5 LEEVTERREIEE 2030 e 00 . RO PALESRH BBy, VLA RaBES 1o
bi s-{[ Zﬁ@rémue%ﬁtdﬁésb%a%ggqm dnd hﬁh&@ g9 10 Whaefmcl&ﬁ 482226 fm

1-[ 2-(2- et hoxycar bonyl - car bai hoy
i ndol - Squhl]nnn@%I'tarG@% heetamniriofradidnt mb:l;s@-rﬂimmsbﬂawlzmnbhnnh) d biyk lébt er,

e e ) e

AIdrlchg 4 Biskrigh l azyd%ﬁ flushed 3 tines with
hydr OgenS ang Il;II nmlo-m&lltte ?1%55 ﬁqgﬁ%ﬁ\@?ogen at bﬁ? 50 psi. The resultant -
suspensi on was sti rred vigrously at 23C for 1 hour. The suspended naterial

was filtered off through a pad of Ceglite in a Buchner funnel an'd then the
funnel was rinsed several tines wpﬁaﬁ‘l’gﬁﬁll portion of McOH ~ The ‘

O RSyt B B HUbILDS: DDk AR S Bl AU YD Pl
(2- carbam doyl - et hyl)-am de VVaSHlﬂ-‘p@Elroﬁ-Gl’-yljl-l&szd@IXt step without

purification. A solution of conpound 2 (200 ng, 0.372 mmol e) and freshly
prepared of 5- aninoindole -2-carboxylic acid ethyl ester (as described

above) @Ot MVMTANEOHCH N#BL by! -1 H pyrrol e-2-carboxylate in dry DVF (5 0 o
m) was kept at anmbient tenperature for 48 hours and evaporated. The

resi due was MAMPriddil it 68 mmela) wFaddedoirapyisedo @ stirrpalisplutionofi ).  The
Gt hor " (S¥Eng8ianig CEBIC 0P RddlR iy DoBLe ARRDGR O e JBk e MRy 60 1.
My (66%t agfbiént tdrhpérdn@for 2 h, washed with NaHCO; (5 x 100 ml) and water (3 x 100 ml), =
- dried over sodium sulfate and évaporated The residué was chromatographe& ovér a silica gel |
- column (5.0x25 cm) using mixture of chloroform/MeOH (19 l+0 01% of ammoma), as . |
eluent to give 11.38 g (68%) of Ml\/[T-NHCHgCH;NHz 23 as hght yellow foam The structure
was confirmed by 'H-NMR. ' '

3B) M?MT—NHCH;CH;NHC(—N—BOG)NH—Boc, 24 _ o
" A solution of MMT NHCH;CH-_:NH; 23 (8 06 g, 24 24 mmole) l-H-pyrazole-l-
[N, N’-b1s(tert-butoxycarbonyl)carboxanudlne (6.02 & 194 mmole) in MeCN (1 00 ml) was
stirred for 16 h at amblent temperature and cvaporated The residue was coevaporated with
‘toluene (3x100 ml) and ch:omatographed over a sﬂlca gel column (2.5x25 cm) using rmxture-
of hcxane/AcOEt (9:1), as eluent to give 10.71 g (96%) of MMT NHCH;CHZNHC(—N-
| -Boc)NH-Boc 24 24. The structure was conﬁrmed by ES MS and 1H—Nl\./_[R.
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5 et hoxycar bonyl =1 H i ndoI 27 December2004 :
-yl'carbanoyl ) - 1H i ndol - 5- yI ] - met hanoyl } - ani no) 1H i ndol e-2- carboxyli c.
aci d et hyWaee0965021. The structure was confirnmed by ES M5 agk/dddizdsR 27
Decenber 2004 WO 02100650 PCTIUSO1 /20334 (B) 1H-1ndol e-2,5-dicarboxylic

id b 1- 1H i ndol - 5-vyl d , 22 A
f‘l it go:ﬁé}f%g*fﬁmﬁgﬁ‘ﬁe%@%%% ndol-5yl]- amde}

i ndo 19y - :
IRk s R ;:SE %mi";’t(m@”f T B ang
e en m r a an
evagoraw The . r % was di ssolv(ij in O:. and purlfledm{)py HPLC
(Wydac £3e{E0%). 2&5@3 eﬁﬁwewwte@% &heeé%sa%% Bmefs mithchydgpges; apdifing :
bol 21 (ntjtzﬁ?ﬁd gvlrlﬁh%dm[gﬁy ﬁ;ﬁ?%ﬂ n‘%’iﬁll 'T‘h_gl_'n%%_ﬂgﬁt d;%ﬁ}?@@ioﬁ]%g%#ef%é%%hgg at 23°C
bi s-t ri fdrditmac.eTht suspsmdet mzﬁéhzﬁgw(s%lter&ﬁoﬂ&zroﬁ@l@a}ﬂd oMEEt)e. mElXEaIEhh& 9

Synthesii;s of IH Indol e-2, 5-dj carboxyll c acid bis-{[5-(2-qguanidi no- S
et hyI caﬁ%’é} d)then therfhgnel was gnses sqvgral § meg Withysspall psax)twwﬂrﬂf%m&ﬁ 23

NH2,
et hyI ene gl%éégﬂfafég%mghj%%s Aggﬁ%gedﬂ%\v/%?%g)ewcﬁ %&éﬂﬁ%&lﬁ"gg‘g@aom
m xt ur eMﬁ@fk@hﬁzN}E(—N%cQNﬁ-Bem_hﬁsursed farth2néxt stupshieitbusiputifidettda8 (5 x

100 M) and water (3 x 100 nl); dried over sodium sulfate.and evaporated.
The residue was. chromat ographed over a silica gel . col um (5. 0x25 cn) using

TS oAb Gp RS MR A3 biP 108 Bl B BlearBino Mk M ne 2

was conpyrtstellyamilteN26M  (B) MMIT- NHCHZCHZNHC (N- Boc) NH- Boc, 24- A sol ution

of MMI- NHCH2CH2NH2 23 (8. 06 24.24 mole), 1- razol e- 1-
[N, N - bi s(teﬁtmﬂiﬂmﬁ@am@w?}_é%ﬁ%mﬁrwrﬁ@%ﬁ apd NFLCRCHABCEN n MeON

(100 my r 16 D agjﬁ The -
resi due Bsﬁ 16‘?2{‘%8{25 l't%h} uene ‘9%39 %@%@?&%?a?ﬁﬁ?%ﬁg@%ﬁ}agﬁed over
a sili cmgelhoqfsl ammvéﬁorﬁeea!?rmmes;dusm dis¥Ived én e tinad TPAYOEM alisble, as
el uent 'to 4(;8 ve 10.71 (969 of  MMT- NHCH2 CH2NHC( =N-
' 49/ /2), kept at ambient temperaturc for 1 h and evaporated. The residue was dissolved in -

0.1% TFA punﬁed by HPLC (Vydac 12 pm CIS 2 2x25 cm column, 0% to 60% acetonitrile |

gradlent over 30 mmutes flow 20 mL/min) to give 1H—1ndole—2 - d1carb0xyhc acid bis-{[5-

(2- guamdmo-ethylcarbamoyl) 1-methy1-1H-pyrroI— -yl}-amide}, &, as a bls—tnﬂuoroacetate :

 salt: 56 mg (38%). ES MS: 618 32 (M+H)."

- o - EXAMPLE 10 L
- Synthesis of IH-pyfrole-Q,S-diéarboiylic‘ acid bis-{, [5—(2~c_:arb_amz‘m;‘dayl—ethylé:arbam'oyv—l -
o - propyl-1H-pyrrol-3-yl]-amide} 30 '

P ,(A) Pyrrole-z 5- dxcarboxyhc acid (31). _ ‘
Pyrrole-2 5- dlcarbaldehyde was prcpared in three steps accordmg to the hterature (R
MilIer and K. Olsson, Acta C’hemzca Scandinavica B, 1981, 35, 303- 304) from pyrrole-2- -
rcarboxaldehyde 1H NMR (DMSO ds) 5 13.08 (br S), 9.74 (s), 7.04 (s).
. Pyrrole—2 S-dlcarbaldehyde (0 21 g, 1. 71 mmol) was dlssolved in 35 ml of hot water
i and placed in a hot water bath (95 100 °C). A solution of K_Mn04 (0.788 g, 5.13 mmol) n 10
| mi of water was added dropvwsc in a period of 5 min. The reaction mixture was stirred at 95-

100 °C for 1 h, and was then cooled to- 70 °C. The brown prempltatgs (MnQ;) were filtered
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Boc) NH Boc 24. The structure was conf| rmed by ES M and? Decemua-zm '
Decerber 2004 WD 02/ 00650 PCTI USOL /20334 (C) NH2CH2CH2NHC( =N- Boc) NH Boc,
25 To WORP$¥d sol ution of MMVT- NHCH2CH2NHC( =N- Boc) NH- Bea/ieb1fd339 ngy, 12.2
mmole) in the. mxture AcOEt/MeCOH (3:1, 200 m) was added 10% Pd/C

De s. evacuat ed and then flushed
g} t?“ﬁ%‘%ﬁ%&%’aﬁﬁ%dy\a%&%ergﬁhé% th’é‘?%"ﬁs acflﬁlquegdlt&n &“ﬂ}/aﬂ\g@ taptid to 50 psi.
The repbtiai 4 The -
P S gl Pl e Dra v s Oba B OB oy
f unndthydraistBi@H amdethé solntbn wees fﬂuerfsidﬂrcslgharfaﬂmetll’rt&sﬁbm!atefm& svmpbtat@diot i on of

MeCH.. Th onbl n ltr and shings was evaporated in vacuo. to
dryné§§ fh‘%{dg)c&’ Has uﬁZWEWHMW%QWB%ﬁQ@%ESLsed for

bi <. {{“@é“?‘ibguan.%‘. Rl Y R8P G 87803 P s 26 A

sol ution of corrpound 20 (78.2 ny, 0 10 mmole) ‘and NHZCHZCHZNHC(N- Boc) NH
-B 2%( 144 r’rg 25 mmple)in.dry DW (1.0 m) was kept at anbient
t enpeP EVHoE- \5djf‘Cazho’ﬁdlﬁ‘r@‘hme@i‘aﬁb@fpah@dd estere(3Rks|. due was di ssolved in the

m xture & a er,at ur. ar .1 h |
and evapofgﬁewgkigﬁﬁggg %‘%xyg &gcfatzﬁ Srgni YBTRas By HPLC
( Vy dae pacBemerof Gliethy2aringd $0 amrﬁpB WMinmBovkR 28884 d@ﬁ%%e&ﬁdﬂlﬁm}ﬂfeﬁﬁ' ent over
30 minutes, flow 20 nL /min) to give 1H indol e-2, 5-dicarboxyl’i c acid

b| S- {1f1§°f°@2€tgtﬁulaﬁurmnrﬁ§0 Qé?z egardsianmyikjure wae wayined kb slowlglte oy | - ami de} ,

plrpflrgand bindd ARRTRY FratiE okerniy By Saharation phsowvent, die (M-

b| s- {4iBud RacaciavedinWyit 6f M&F&%ﬁ@@%ﬂsﬂe@wuﬁﬁa&@f JomiK 3)R%E dpled 3vi |
-am deé 30 (A) Pyrrole-2,5-dicarboxylic acid (31).

Pyr r $280g, Bhcgiodvank alag evandrated sng theaodubt was afscebedsorep silmwe get, ovhich was t he _'
1981,

| Scandi
5. “YB5 8 40 om sthshbresPEotufing 5 e B v oo SRRV RIS s, 08 (
br. Dtateq304) 65 duertt. Qﬁe f)ﬁjducPé(sr s“rﬂkllﬁc@stﬁrs%&é\&%h{iaw 986§ 2R NR1- 71 ol )

was Q| ssolved in 35 of hot water
DC13) 5 -152.13 (d), 156 80 (1), -161. 60 (t) The total yield for the above two steps reactlon

‘as 49%.

2) 1H-Pyrrole-2,5- dlcarboxyhc ac:1d bis-{[5- (2 carbamumdo vl—ethylcarbamoyl) 1-propyl~.
H-pyrrol- 3-yl]-amide} (33) _ ' '

General Procedure A: To a solution of .4-nitro—1-propyl- l'H-pyrrole-z-carboxyli'c acid
!—carbamimidoyl;ethyl)-amide (52 mg, 0.2 mmol)in 15 ml of MeOH was added 20 mg of
Yo PA/C under argon. The reaction mixture was flashed With hydrogén _ahd shaken under
ydrogen at 30 psi for 30 min. The cétaljrst was removed by filtration through celite and
ashed with methanol. The filtrate was evaporated to dryness to give 4-amino- l-propyl -1H-
yrrole—z carboxyhc acid (2- carbammndoyl-ethyl)-annde 34. This product was nnmedlately
,ed in next step reaction. ' ' : |

" General Procedure B: A mixture of above amine 34 and pyrrole-2 5- dlcarboxyhc ac1d
pentaﬂuorophenyl ester 32 (34.1 mg, 0.07 mmol) m 2 mi of anhydrous DMF under argon
as stm'ed at 55 °C overni ght. The product was directly punﬁed by reverse phase HPLC - S
"orbax SB-C18 2.2X25 om; Mobile phase-'-A = water with 0.1% TFA, B = CH;CN with |

1% TFA Gradient: 0 to 60% B, 40 min; Flow rate: 10 rnl/mm) ‘The punfied compound |

as u'ansferred to its HCI salt by d1ssolvmg itin2 ml of methanol, followmg addition 0.5 ml
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and placed in a hot water bath (95-100 C). A solution of7 EaBrhbé020088 g,
5.13 mol) in 10 mn of water was added dropwise in a period of 5 mn: The.
reacti on WQ0LPWsmwas stirred at 95- 100 C for | h, and was gdweosaeetrd to
70 C. The brown precipitates. (MO02) were filtered -39- 27 Decenber 2004
WO 02/00650 PCTI US01/ 20334 ff- and washed . with water. The filtrate was

aci dl’fl éH- sgruraedcethnoh wathyi Hbeas ergt PG in diaysos at @ (C+ Bhaisojwiiamswasdititedt i ed

under aduc, i ssalved in 80 f OH and
e Sl P YR o BB R borhi B BRRin G e PRl amg UL SHSORICH 20
ive a brmﬂm@mmﬁ%(zﬂmp)ﬂm\n@scspmmw IQW%W ¢f'hon wi t hout further
purlflcatlon ESI 154.00 (M- H) de) 8 12.68 (br. 9,
12.17 (s), 6.72 (s). 3) Pyrrole-2,5-dicar boxyl ic  acid dipentafluorophenyl
ester (32) To a sol ution of pyrrol %ﬁ@?ﬁgﬁ{/boxylic acid (0.24 g) in 10n-

of anhydrous DMF in ie.presence lamine (0.48 m, 3.42 mmol)
was addegyrlnviIsr-pRnbRLl S8 PPENYL acid Jisipr0BCalBhmiidop- éf%ﬂc%a@to?@] The
reaction m xture was warned up slowy to room nperature and stirred at .
room tenperature overni glf8-menitidntdirAbgyatol-drvlpizngdthdint ; the sidue was
di ssolved in 30 ml  of ethyl acetate, washed with water 30 n X 3) and dried

over la2SO4. The sol vent was evapor at ed .and t he product vvas adsor bed
onto silica gef M\ényPBu%&&-nht?&-@ﬁ ﬁ@rotlélﬁ-cﬁ%xﬁ?ﬁc adil (@@aﬂﬁ{m By 1 un .
the fl.ash chromat ogr aphy by usi ng toluene-ethyl . .etat e (30:1) as él uent .

The produtde 36(6@mag,10.2 mlalvmsmeabbixa-meeb ({Q3-mfﬁhg)butylgﬂmpmle-2DC13) 8
ot gﬁ'élfé‘é@%?"ﬂwlﬁd é&%@%ﬁ@l@ﬁ ?6181/‘5 d@zy‘gb%ﬁxfgp & ekgeggéﬁ{algeto 3519451 e
bi s- {[5 et hyl car banoyl ) --1- pr opyI FI I
- pyrrol- g&ﬁlg?éggnmdé%a%%}%@ d)Gener al Procedure-A: To a solution of _
4-nitro-| - pr &ysgble-1, ﬁdpgarbmt;&macamlpm;fﬂuomomﬂl ester 32 (34.1 mg, 0.07 mmol) was

-carbam&fdoyl et hyI) am de ( g, 2. mol). in. 15 nm of MOH was-added
20 ng of©° d it gD %\fegaéﬂme?ﬁ@rﬁi@& ?.gewr%hmﬁdérw%sn exaEpled Ofp e erpdedden

by 1110 P PSP SIS B97Bs0.30 o BB, S e T N o) “ he T rate was
evaporated to dryness to give 4-anino- 1 p‘r’op’yl -1 H _
R © EXAMPLE12
Syntheszs of 1H- pyrrole 2 5-dzcarboxylzc acid blS {[5-(2-carbamlmzdoyl-ethylcarbamoyl) -1-
' ' methyl—]H -pyrrol- 3—yl] -amide} 38

P j 1—Methy1—4—mtro—1H—pymrole—2-carboxyhc acxd (2~carbanum1doy1—ethyl) -amide 39
- (47 8 mg, 0.2 mmol) was reduced to 4—ammo -1-methyi-1H-pyrrole-2- -carboxylic acid (2-
' carbamumdoyl-ethyl) armde 40 by hydrogenatmn accordmg to general procedure A in |

‘-‘exampleIO S SR
| Pyrrole-2 5-dicarl$oxylic ‘acid dipentaﬂuorophenﬁ ester 32 (34 1 mg, 0.07 mmol) was :
V- condensed with above amine according to- general procedure Bin example 10 to glve 38 (31 S5

mg, 74%) ESI MS: 538 26 M+ H*) 269 63 (M/2 +HY.

EXAMPLE13 ¢
Syntheszs of th:ophene—2 5—dzcarboxyhc aczd bis-{[. 5—(3-carbamzmzdoyl—propylcarbamoyD 1-
' B ' (3-methyl~butyD 1H- pyrro[-3-yl]-amzde} 41

(A) N-(3-Cyanoprop yl)phthaliﬂlide (42)
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yrrol e-2-carboxylic acid (2- carbanim doyl -ethyl)-ani de73kcefbes2qudoduct
was imediately  ;ed in next step reaction. Ceneral Procedure B: ‘A m xture
of aboveWOWa®wes¥ and pyrrol e-2,5-dicarboxylic acid .penteftussopbeny!
ester .32 (34.1 ng, 0.07 mol) in 2 m of anhydrous DI\/F under argon as

e Ry Pt DB A A S AL s,
% TFA, (@431_@0&??%1?'1& 50 nfof E]ﬁﬂ/ggﬁ%ﬁ@t a%sostlrr%gﬁa(?%'c iﬂ%’ﬁ‘ ﬂ’fte{ {i?%\ﬁdhat e; 10 .

m / mn) he puri d conpou as transterred to its

di ssol \Wlﬁg300tml mfwﬂtemth@ﬁqmushaﬂmdxon wad bavicrgl withlichlopefofm$80rinl Xla) Whe

02/ 00650 %egle ?rte - PCTI USQ1/ 20334 of saturated ethanol - wth HCO

gas or “4 RO gngrasgvashedrgh Jot eVt agueens solwiion P oH) and i of

r Sl al a”"y".‘“ﬁ[ AP 188 9B ot SRV RPN R TR AR B AR SRR L B S
Ex/aveb&inkedl a8diX00asi f vedterlwhs pided ol &l w&s dapiakyizaktified. Thesolid formed

bIS{[5 car pam_ni doyl - et hyl car banoyl )-1- (3-mefhyl -butyl)-1 Hpyrrol -3y
17-an c‘,r’é}g CS%GCieff'@i %faﬁw»mﬁhya yath wiater. g-+d Argg upderdigh vaguyek yibe prodicy .

gza%a:]g%]@r ﬁ% ﬂ% mel?gﬂcﬁ &h%‘i} \grvgé)dlrﬁged gm%boxy% )to \gﬁ% xgl? geuccr?&alts ?7 75 g,
(2- car Baw). n‘IPHNMR eCDﬂlz))mﬂeidSZH) bmzhmr OHGINR BB ¢ 28 cpmﬂ (thH'9 @.gener al

procedure A.in exanple 10. Pyrrole-2,5-dicarboxylic acid '
di pent 67uiRsh 8Pheny| ester 32 (34.1 ng, 0.07 nmol ) was condensed with above
am ne according to general procedure B in exanple 10 to give 35 (24.2 ' ng,
48% . ESI' Ms: miz 650.39 (M+ H+), 325.69 (M2 + H+). EXAWPLE 12 Synthesis

. of IH (ww-mlﬁo%répﬂtmr&qe%dcmcﬁﬁieqm s-([5-(2-car.
| bam m doyl - et hyl carbanoyl ) - -1 Hpyrrol -3 yl -am de) 38
. 1- Met hyl - 4: & mpgutetgf Wfi-lcmiaﬂ}po/b)pbmmmdﬁ @citg, 35.29 mmol) and hydrazine

Pt B RSl A 8 e Pl (M Rt SR

After the solution was diluted with 8 ml of water, it was adjusted to pH 3.5 with hyd:ochlonc
‘acid and the precipitates were removed by ﬁItratlon The filtrate was evaporated toa small

~ volume. The résidue was cooled to 0 °C and then treated with 10 N NaOH solution (6ml). =

" This basic solution was extracted with chloreform (80 ml X 4). The corhbi_ned ehloro_fqr_m' . .'

~ solution Was dried over Na,SO, and evaporated to e;'yness. The residue wae' e)etracted' with‘ AN
ether (100 ml) a.nd precipitated after anhydrous HCI was passed throﬁgh ether eo]ufion A .
white solid was obtamed (2.2 g 51%). 'H NMR (DMSO-d5) 8 8.12 (br, s), 2.82 (m 2H),
2.61 (t, 2H) 1.86 (qumtet 2H).

(C) 1 -(3- Methyl-butyl)—4-n1tro-1H-pyrrole—2—carboxyhc acid ethyl ester (44)
| - 4-Nitro-1H-pyrrole-2- carboxyhc acid ethyl ester (3 69 g,20. 04 mmo}) was dlsso]ved ‘
in 100 ml of hot anhydrous ethanol and the solutlon was cooled to room temperature. 30 ml o |
' of sodium ethoxide (about IM) in eth_aﬁol ‘was' added. The-reacti_en mixture_,yvé's stirred at
fdom tempefature for 20 miﬁ anci 1 bfomo—3 -methylbutane (8 ml) was a&ded The mixtﬁfe
was stirred at reflux for 6 h and cooled to room temperature and then poured into water. The o
pale yellow prempztates were collected by ﬁltratlon washed with water, and dried to gwe the 5
 product (1:48 g, 29%). |

N
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car banmi'm doyl - et hyI) anode 40 by hydrogenatlon accor di ng?tﬁecgm’meradlm
procedure A in exanple 10. Pyrrole-2,5-dicarboxylic acid

di pent af | w0 eddeesvyl ester 32 (34.1 ng, 0.07 mmol) was comiamesiﬂ/mﬂh
above am ne according to, general procedure B in exarrpl e 10 to give 38

31.5 538. 9.3 EXAMPLE 13
(Synt hesi )E%{%ﬂ?tgﬁﬁ%% 42111“@%31 gg;%%earg %Pg d‘fod_tcé ({‘%)5 (3- car bani ni doyl
| b t ) . '
R 05 oy anoor ot YS BBl ok e A s s
PCT/ USOLigs@lyadih 30 nil of nredtanbl andt%sml oﬁﬂQ%tahaeoumNt@H(v&SMdgd TheGd&tionl ) and

4- br onmopropyi cyani de in. 50 mM of anh dro '
stirred?® ‘8%“’@5 FtHFedZat ‘Toétl 5 ‘I“t}ﬁ tg%e WA R %ﬁn&t‘na&“% Hf’ﬁ%ueous :
solutio

50! U TR PRl RIS B0l o0h Bl or TG el de
wat ert (-r&tig)sohaiod velrsi redtraliged vatthy i hy&oc]&hﬂ&@drd tAfpEER and &mcprad:rpmates)f

hl or of i d and_ 300 .n of wat The
oot o'y Koo leoE C Bl o R W elor A el EnErTe TG ea%nathed

h o, Th d

1 om el S PS80 (R0 B MR [P0, 88 e g T o]
849 . ' W.IINR, (ILDTLR)(d, 5H7 4336 (tCBH) 213p, (ad, 713), (1ctrt1 (ddHH), 8, S&Qd(srr) 2H) 2 44

(t, 2H), 2.09 -(quintet, 2H). 3- Ami_no- pr opyl cyani de hydrochl ori-de (43)
A nixture of Thc@edmrﬁyppmdytﬂ )rp wa pf §06:. (Tﬁeseacgtonwngemaslsyﬂadat reflux

hydr azi 4, t

oo t esplratEPaoEe o rolft o oaRs R pimbre el ShIE Bl ttati O
wat er, igh nvias aakljdisisSdlefe BIH theRolubhd vapyei@r ih wes r@emed @&idde tihes. The

pr eci pltates were removed by filtration. The filtrate was evaporated to a

smal | wsidngavasThrsobved iin 3@ mief aglnsireus hepzenacwingh was frozemsanddyophilizediio N
NaOH soI aovr}bf‘?]e ‘#ﬁ( ég ?? ic solution was extracted w th chl orof orm
(80 m P h d’oform solution was dried over. Na2804 nd-
evapor at ed to dr yness The resi due was ext ract ed W th .
t (E) 1- (3-Methyl butyl)-4-n1tro lH-pyrrole-Z-carboxyhc acld (3—eyano-propy1)—am1de (46)
| To a mixture of the acid chloride 45 (O 6g,2.45 mmol) and 3—am1nopropylcyamde
' hydrochlonde (0.31 g, 2.57 mmol) in anhydrous toluene was added 1.5 ml of anhydrous
. pyndme The reaction rmxture was stirred at 50 °C overnight and then evaporated to dryness. .
~ The product was purified by chromatography usmg toluene-ethyl acetate (2 1) to yield whrte :
D crystals (0 623 4 87%). 'H NMR (DMSO-dﬁ) 5 8.46 (t, IH), 8. 17 {d, 1H), 7 39 (d, 1H) 4 37
(t, 2H), 3.27 (qumtet 2H) 2.53(d, 2H) 1 77 (qumtet 2H) 1. 60—1 42 (q and qumtet 3H)
- 0.87 (4, 6H) . |

(F) 1- (3-Methy1-butyl) 4—n1tro-1H—pyrr01e~2—carboxyl1c amd (3—carbamnmdoyl—propyl)—amrde

t - hydrochloride (47) - _ _ _ ,
. 48 (0.6 g, 2.05 mmol) was dlssolved in 25 m] of anhydrous ethanol and the solutlon
was cooled to 0 °C1in an 1ce—bath Then hydrogen chlonde gas dried through concentrated |
H,S0,4 was bubbled through the solution for 1.5 h. The reaction flask was stopped by usmg a-
rubber stopper The above saturated solutlon was stnred at room temperature for 4 h and was

» - placedi ina reﬁ1gerator overnight. Evaporatron of solvent gave in oil. To the resrdue was
‘added 80 ml of anhydrous toluene and the toluene evaporated This was repeated twice. The

- Whlte sohd obtained was dried under hlgh vacuum,
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~ether (100 m) and precipitated after anhydrous HO wa@7iessetet bo@ugh -
~ether solution. A white solid was obtained (2.2 g, 51%. H NVR ( DVsSO-d(,)
S 8.12 WB02/08650 2.82 (m 2H), 2.61 (t, 2H), 1.86 (qui ntetCT@4d2043%)

- 1-(3-Methyl -butyl)-4- nitro | H - pyrrol e-2-carboxylic acid ethyl ester (44)

i ssol ved TR REGHE ¥af aivad A Bner Skt ol fid oMo ATHRE 8 ed
to roowngemm&@&woegh%@d&utwnaieééxﬁ% g@ﬁﬁk@ﬁ)r 1 £Rhone M W& ﬁ!}@g% was

added. The: reaction m xture was stirre roomtenperature m n and
1- br onsing asutiber bigppere Th@reactivn jolukisn add stred ates MiCoud édr analsfist rooned. at -~

STy e e
wat er . miiéléj THeir@HdtOwat ¥8ed BSicPh 1:':1 ﬂ% t yﬁsgﬁl&im ?an%ﬁﬂpcﬁﬁugood' VO .

02/ 00650 PCT/ USOL/ 20334 . (D). 1- (3- “4-nitro-
| B py rigthend-andrthe atylhtlmhms dﬂmte(lava)h 41fr(l3afmlﬁimhydrdu3/bther4'Ihetprmlhtdtes

-pyrrole 2- i cid et ester ( ssolved in 50 m of
re! hare gﬂﬁ 55T coiciBiamand w6040 M e RS OG5 8001 BN M 1618 vas
stirr OEnNAR I r Sg rt4n e c :
TLC. e ctIlg:on m@t%?g §8c907¥1 ok %@é 9§8§‘ta%3t ), gﬁg?lr#i ﬁigg %hﬁ rﬁaater '
was admﬂ'j(t IHy, 3.2 6 RH)NY46 ¢, QHDOI’ISWQulﬁ&ﬂtZI-BlIZSQthﬁeh BDM hyda@ahoric -
acid t(}%pH 2 and the precipitates forned were collected-by filtration,
washed v(gt@H)and dried to give 1-(3- rrethyl butyl)- 4-nitro-IH S
-pyrrol e-2-carboxylic acid (1.29 g, 99% . 'H NVR (DMSO-d6) 8 13.12 (br. 'S,
‘1H), 8.27 (d, 1H), 7.26 (d, 1H), 4.36 (t, 2H), 1.59 (dd, 2H), 1.50 (dt,
1H), -QG3ThishhehtR,s-Tearbagikc vag bwgpemmbarﬂmﬁaowpr@ﬁylcé%ayn he-reaction

m xture was. stirred at reflux er-argon for 4 h, cooled to room

t enperBtthylebutybid H-papok 2o8camite} (4D resi due was added 80 M of anhydrous

| hi s dth
Losrone oad-HS R SRR B BT RN B RS PR anc
| yophighiideHydrocliovide (Mt 8 rﬁg\mﬁf mrdold Yad redB to 4- Eﬂnno- 1-(3-methyl-butyl)-

1-(3-Methyl-butyl)-4-nitro-| yrrol e-2-carboxylic acid ‘
( 3- cy dhbpyrelsyd-rarhakdic dcidb§3- cérbaxalrrndowpe)pgf) anide 80 byt hytitogenat®nd5 (0. 6 g,.

45 mol d 3-amno yl oyani drochl oride (0. 31 g, 2.57 nnnl) in.
aniy AR i st S IE A B SPefYanhydr ous |
' 5-Pentaﬂuorophenylcarbamoyl—thlophene-Z-carboxyhc acid pentaﬂuorophenyl ester ‘
50 (25 2 mg, 0 05 mmol) was condensed with above amine: 51 accordmg to general procedure
B in example 10 to give GL800918 (28 7 mg, 75%). ESIMS: 695.35 (M + H+) 348.18 (M/2
+ H‘) ' " ' :

_ EXAMPLE 14 ) o
Synthes:s of thzophene—Z 5—dtcarbo,gzltc acid bls-{[ 3- (4-carbamzmzdoyl—butylcarbamoyl)—] (3- |
' o methyl—buzyl) IH-pyrroI—3-yU-am1de} 52 R

1-‘(—3—Methyl—butyl)—4~nitro—iH-pyrreleQ-‘cé.rboxylic acid (5—cal_‘bamimideyl-pentyl)-
amide hydrochlon'de 53 (5 0.4 ﬁlg, 0. 1-4 mimol) Was reduced to 4-amino-1 -(3-m'ethy1'-butyl)
1H-pmole—2—carboxyhc acid (5-carbam1m1doyl-pentyl) armde 54 by hydrogenatlon accordmg
to general procedure A in example 10: |
' . 5—Pentaﬂuorophenylcarbamoyl—thiophene-}carboxylic‘ é.cid pentafluorophenyl ester
50 (25.2 mg, ,O.OSI-ImmV‘ol) was c_endense_d with above-aminé 54 acce_rding to geﬁeral procedure
B o give 52 (28.3 mg, 7‘_1%)._‘ESI MS: 723.39 (M_+‘H*), 362.20 (M/2 + H). |
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pyridine. The reaction mxture was stirred at 50 C over rav@etcembérmbtm
. evaporated to dryness. The _product was purified by chromatography usi.ng

t ol uene- ewlng@g@t ate (2:1) .to. yield white . crystals (Q@c®&&o¥20334
870/,).." H NMR (DMSO - d6) S 8. 46 (t, 1H), 8.17 (d, 1H), 7.39 (d, 1H), 4.37.

(t, 2H) 3. 27 (quintet, 2H), 2.53 (d, 2H),-1.77 (quintet;,; 2H), 1.60-1.42 (q
and quintet, 3H, O. 87 (d, 6H). (F) 1-(3- I\/bthyl-butyl)-4-ni-t-ro-lH

-pyrrole-2-carboxylic acid (3- car bg&l\algg‘%y propyl)-am de - hydrochloride
47) 4 g, 5 mmo was di 5 of* anhydrous et hanol an
(47) 48 (0 6 2.0 | ) di% 25 m of: anhyd h I d

b T e e N e i e

dried throug d 't hrough thé solttion for

h. The reaction flask vvas(_?sﬁgampﬁﬁt@wmpymgl Aylfrarblde} 58t opper. The above
saturated solution was stirred at.roomtenperature for 4 h and was pl aced -
in a refrigerator overnight. Evaporation of solvent gave an oil.." To the

resi due was ﬁﬂ%i;@ I

- This. was repegf%%bgblﬁ%'ﬂyxm légl 1d o tglg%legg ?g%&ﬁuﬁ’?@ﬂkl gh 3

- vacuum annd@hydro@n?orf&c(ﬂ%ﬁ .320040. U@nﬁﬁé@@%@edﬂ@gm-/aﬁﬁw -(3hethpinctyid-+ '
was. dissolved in 40 m anhydr ous et hanol . and .anhydrous annponi a gas

was bubBHepyrde-dugrboniic seil (3carpamimidsyiprenybernids S bydwdIosniionrhe £ ask

was. usi Lubb L, The reaction solution was stirred. |
at 50 Ca?cgqrﬁllfgﬁo §?f§r"’}q%ﬁ°eg‘tmr“gb’h$’ga?’%ﬁrr§épature overni ght. The sol vent. was
evapor at ed anop&RifRiaRMea}IeAbYnb - ZHEAUS3 Lalbueyit adidpestailidrephani eter was

dried under high vacuum then dissolved in 1 m of anhydrous  nethanol and
t he sol &6i(8.8 e .8 mwed wastdondensad with MVGBWW@WY %léqgenFF?épmceduTe -

BL&ELP' iRk C°'%§§§é§6ﬂé18% HSESS %W%ﬁ'é%ﬂgé? @i’% BN or. s
8.56(br,. - s, 8.18 (d, 1H), 7:44 (d; 1H), 4.37 (t, 3.21 (q,

2H) 2.40 (t, 2_H) 1 80 (quintet, .2H), 1.56 (qui ntet, 2H), 1. 46 (qU| nt et
1H), 0.87 (d, 6H). (G) Th| ophene BXDNPEE xylic acid

E)I?,Syl{ ][ >, ’&g"?ig ?’fag?fpfr gley %@%/ar % F)acé}%ﬁ?#[‘g ?‘{ ﬁf'n%tﬁwmd%gf élu)cv Et())x (f)f)o} acid

(3-carbam ni doyl - propyl ) (3 metkyl~butyl) -1H- pyrrol— -yl]~amlde} 57 L |

1 (3-Metﬁy1-buty1) 4-nitro- IA'H—pyrrole-Z-carbO)'{ylic acid (5- cmbmﬁmidoyl-pentyl);'
amide ‘nydrochlonde 53 (18 mg, 0.05 mmol) was. reduced to 4-am1no 1- (3~methyl-buty1)—1H- _
pyrrole—2-carboxyhc acid (5- carbam1m1doy1-pentyl)—am1de 54 by hydrogenatlon accordlng to .

i general procedure Am example 10. ' ' o
5-Pentaﬂuorophenylcarbamoyl-2H—pyrazole—3-carboxyhc amd pentaﬂuorophenyl ester
- l56 (8.8 mg, 0.018 mmoi) was condensed with above amme 54 according to general procedure _
_ ‘i Bin example 10 to give GLl 90472 (5.2 mg, 7%) ESI MS: 70’7 46 (M + H+), 354.24 (MJZ +
- HY). ' '
| | 'EXAMPLE 17 o |
Syntheszs of N, N’—B:s—[.‘)' (3-carbamzmtdoyl—propylcarbamoyl)—] (3-methyl—buty0 _1H- pyrrol— -

-yl] terephthalam:de 58

5 E 1- (3 Methyl—butyl)-4-n1tro 1H—pyrrole—2—carbexyhc acid (3 carbam1m1doyl-propy1)—
- amide hydrechlorlde 47 (50 mg, 0.15 mmol) was reduced to 4-amino-1- (3-methy1-buty1) 1H-
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am de hydrochl ori de"(47) (48.4 ng, 0.14 mol) was redué?édJetoenWeamm 1
-(3 -methyl-butyl)- I Hpyrrol e-2-carboxylic acid
(3-car barﬁVﬁIOG@WaOpropyl) am de 50 by hydrogenation accordi m@ﬂmomﬁal

- procedure A in exanple-10, - 5-Pentafl uorophenyl carbanoyl

-t hi-ophene- 2- carboxyl ic acid_ .pentafluorophenyl ester 50 (25.2 ng, 0.05 ‘
nrnol ) PXRERc-dothonylie acidt(3- capwvETHdwromD-amide i hwdsogranben pegerdingtiur e

B 18 28. 7 , 159 ESI Ms. 695.35 (M + H+
34|8nlgx %?Eﬁﬁ%ﬁﬁ‘ﬁhl %yg{lﬁgglgs of (t hi opggne 2/()5 di carboxyl i c aci él >
bi s- ((5- (4- cRérbptithaticlayd dipehdnuardpenyllestet 56 §30 B! Oﬁbjﬂﬂbw‘f)as]cohﬂerﬁb’drm

yl]- amdﬁgl 52 1-(3-Methyl -butyl)-4-nitro-1H -pyrrol e-2 carboxi{llc aci d
(5- car b¥ ﬁbwmlpeéwpqordmﬁtgeehgrakpr@mdm Bansgapply. W) torgive GL324265dPY¥ was

(5- car B A ABYL RISAR AN B T A 4L Fon accoral ng’ ©o genera
procedure A in exanple 10. S - _

Pent af | uor ophenyl! car bar noyl - t hi ophene- 2- car boxylic. acid '
pent af | uor ophenyl ~ester 50 (25.2 BYAMALBI8mpl) was condensed with

above a ene ro B t 52 .3 71
9% . ' Esl Sy ? Zér]&ﬁ"-’aré ﬁ”%’a (kﬁlgyfga&mnoyl) 14t ”’ge”’y “@Qgé’%ﬂ&rggém
WO 02/ 00650 PCTI USO1l /20334 E lfgre gthgmp,;,ggzggs of 1H

pyr azol e- 3, 5-di car boxyl i ¢ aci d [5-(3-carbam m doyI pr opyl car bam)yl )-
]-( 3-methyl -butyl)- alyrroI 3 yI] am de} 55

1- (13- Met hyl II- role | .aci d

(3-cairbar nlm%}#hi 'm%{ﬂ] pWEiIF%'C?ﬁIg ?%W%OYWW1M| )
was reducadntdodl “ t t rfin

(3-carbam m %ogfh pr opy > fﬁg”@ lg%%l?/ﬂ W%i)%%‘leéﬁg?‘? gn agcz:lo ng@%/gh[ggner al
proced lpyﬁok—ﬂ-raalbnﬂyﬂm =id QS-carbam1m1doyl-pentyl) amide 54 by hydrogenatlon according to

5- Pent af | uo yl car banoyl - 2H pyr azol e- 3-carboxyl i c acid '
pent af Iﬁ?B?%[)PF@H?Aqf%@t‘érexaE’@ lg80-8 g, 0..018 nmml) was. condensed with above

A L L L
with above amine 54 according to general procedure B in example 10 to give 60 (29.9 mg, - - ‘
63%). ESIMS: 359.23 (M/2 + H*) '

, EXAMPLE 19 _
Syntheszs of pyrzdme-Z 5- dzcarboxyhc acid bls-{[5—(3—carbamtmzdoyl propylcarbamoyl) I- (3- S
| mezkyl-buzyz) -1H-pyrrol-3 -yI]-amzde} 61 |

1 (3-Methyl-butyl)—4-nitro41H—py1role-2;carboxylic acid (3-carbamimidoyl—prof)y1)-
amide hydrochloride (47) (48.4 mg, 0.14 mmol) was reduced to 4-amino-1- 3 -methyl-butyl)-
_1H—pyrr01e-2-carboxyhc acid (3—carbam1m1doy1—propyl)-am1de 51 by hydrogenation
accordmg to general procedure Ain example 10. 7 :

' Pyridine-2,5 -dlcarboxyllc ac:d dlpentaﬂuorophenyl ester 62 (25 mg, 0.05 mmol) was
' condensed with above amme accordmg to general procedure B in example 10-to give 61 (35 7
mg, 89%) ESIMS: 345, 74 (M/2 +HY.

S EXAMPLE 20 . :
Syntﬁeszs of pyndme—Z 5-dzcarboxyhc acid bis- {[5—(4—carbam1mzdoyl bmj;lcarbamoyl) I -(3— '
' methyl butyD 1H-, pyrrol 3—yl] -amzde} 63

B



Synthesis of IH pyrazol e-3,5-di carboxylic aci d bi s- {{57([}130@&.{;@.612@0111 doyI
butyl carbamoyl )-1= (3-nethyl --butyl)- ]Hpyrrol-3 yl ]-am de} 57

1- (3-Met hyly-gBJehode) - 4-nitro-1H -pyrrol e-2-carboxylic acid peywser/20334 -

(5- car bam m doyl - pentyl) - am de hydrochl oride 53 (18 ng,. 0.05 nmol ) :
was. reduced to 4-amno-1-(3-nmethyl-butyl)- 1H pyrrole-22- carboxylic acid
(5- car bam m doyl -pentyl ) -am-de 54 by ‘hydrogenati on according to - general
procedure A.

5" pent af | uor B3R SO ust sy it byl ecesboueylis aeih (5 ceashampimidoy-pentyl)-
- pentaf| b!i‘ﬁ'{déﬂxh hlo‘?ﬁfe%fsé a?fﬁ%gﬁ Wit SedlTER Yo W%ﬁrlﬁ(?rid@r}ﬁﬁﬂ?rl‘%ﬁtﬂ&!?ﬁve

am ne 54 acc ng to ge procedure B 1 n exanple to glive 190472
(5.2 rrgpy;&ﬂ%z caEﬁixyiHB aciti)(B -chbbanthrtddy} -pent@HAnidde S4b7 hydrO@ndEXAMEﬂcEd}hg to.
Synt hesi-s of NN-Bi s-[ 5-(3-carbam m doyl..p

ropy| caBBERPrIcefuEss sexgmripdfy| ) - 1H pyrrol  3-yl]-terepht hal ani de 58

1- (3- Met hyl -

( 3=car bam ni gg‘&%’lh%)rggsp?/ c%fb%xk]ﬁé B}{% dg)r Igtéﬂﬁ ?ﬂd& %%t%rcm%% 1%6 mmﬁ% Ve

r educ edcdrdledsedWitipatlovieImiae by |acciwdl1ﬁg Jo gdnktal ﬁrdaedlﬁ'mi‘n AQAp1ND @2@0@650 .
PCTI USO1 /20334 P rrole-2-carboxyl |% acid car am m doyl - pr opyl) am de 51
by hydr Gehagi %Mﬁ(ﬁﬁir}é%@lgt‘&ﬁ Mendnals%t in exanple 10. -
Terepht hal i c acid di pentafl uorophenyl ester 59 (30 ng, 0.06 rrm)l) was
condensed with above anine 51 according to general procedure B in exarrpl e
10 to give @G.324265 (9.4 ny, 1%Ex§§1pm:1689 40 (M + H+) 345.21 (M2 +
H+). EXAMPLE 18 Synthesis of N, N'-bis-[5-(4-carban m doy

but yl cadhukesislof preqeinamddidicarbapyicycil bir- ﬁ@fr(3o¢aréamymt]doyltz€peﬂwbamgﬁé)de 60

(5 car DR B o S PGB i or e 55 (847 my. 0,15 mol) vas

reduced.to 4-am no-|-(3- methyl butyl)- 1H pyrrole-2 -carboxyllc aC|d
(5-carbarni nmi doyl - pentyl)-anide 54 by hydrogenatjon according to eneral"‘ ’
procedure A 143 leutyD-4-Migoeidhrpmaele-2-cachaxybic peidt @fdatamaprdaypr r 59

|
- (30 ny, amldg %yHH)D L?on\ga%t’?)o(%g %g %dls mmol) was reduced to 4-amino-1-(3-methyl-butyl)--
| . 1H—pyrrole-2 carboxyhc ac1d (3- carbamnn1doyl~propyl) _amide 51 by hydrogenatlon :

accordmg to general procedure Ain example 10. _ . _ . |
Pyrazine-2, 5- dlcarboxyhc acui dlpentaﬂuorophenyl ester 65 (30 mg, 0.06 mmol) was
' condensed with above amine 5_1_acc_ord1ng to general proqedure_B in the example 10 to gwa :

64 (30 mg, 65%). EST MS: 691.40 (M + H"), 346.20 (M/2 + HY)..

- EXAMPLE 22 |
Syntheszs of pyrazme-2 S-dicarboxylic acid bis- {[5—(4-carbamzmzdoyl-butylcarbamoyD 1 (3— :
methyl butyl) -1H- pyrrol- -yl] -amzde} 66 - '

-(3-Methyl-buty1) 4-nitro- 1H-pyrrole-2—carboxyhc acid (5—carbamnmdoy]-penty1)—
amlde hydrochlondc 53 (54 mg, 0. 15 mmol) was reduced to 4—arn1no 1- (3—methy1 -butyl)- 1H-
~ pyrrole-2-carboxylic acid (5- carbamnmdoyl—pentyl) -amide 54 by hydrogenauon accordmg to _ |
:general procedure A i in example 10. o S ' S
' Pyrazme-Z 5- dlcarboxyhc acid dnpentaﬂuorophenyl ester 65 (30 mg, 0 06 mmol) was
: condcnsed w;th above amine according to general procedure B in example 1010 give 66 (29 :

mg, 61%) ESIMS: 360 22 (M/2 + m

—-47-.



with éb-dve am n'e 54 according to general pr ocedure B |n2é>&erphmefmom¢) give
60 (29.9 ng, 63% . ESI MS: 359.23 (M2 + HH) EXAMPLE 19 Synthesis

of pyri diwe-o2@0&edi car boxyl i ¢ aci d bis-{C5-(3- carbam m dolsb S01/20

propyl carbanoyl )-1-(3 - .nethyl-butyl)- JHpyrrol-3 yl]- aﬂﬂl é% 334

1- (3- Met hyl - butyl)-4- nitro-1H - -pyrrol e-2-carboxylic acid (

3-car bam m doyl - propyl ) - ami de . h)E:XA&thElZﬁ!e (47) (48 4 mg, 0.14 mml) was

e s AR e B Y2 PP b ezﬁwmz-
- procedure A in exanple 10. 3%2—%%‘1&;@ gyhgynggggm c aC| d -

~di pent af | uer ophenyl ester 5 rnmol ) was condensed wi th above
am ne -accordi ng to general procedure Bin exarrpl e 10 to give 61 (35. 7 ng,

o Z?;r o ?LJ@%%‘%M&%& O H ppIg 2 ZﬁE%gw% feck Whﬂsmmldoyl-mopyl)

. -butyl | 46 27
Decenver oata veessr 65RLE P datran s UL R b A Sty B
-pyrr 01fé—pZFrobr%omjpbxyhcaamdj(%&rmmmynﬁ@yﬁ)-[anﬁdilé 5 | ))y hediogendtpar ochl oride
53 (54 g E‘) s reduced to 4-am no-1-(3-methyl-butyl)- 1H -
pyrrolaecrr%J %@&?%W ogeduge (dnexrmals B doy! - pentyl)-amide 54 by -

hydr ogenat i g

1y S9CTaL | A AEAGE i et SR RESINE G ol B PRI A vos 06
mol ) nadensed nitrebede mntrh DbevEacebidieg ﬁAg@ﬁfaQ@dbd&ﬁuieCB gepiot &7 (R0 Gqﬂ ijure .
in exa% § glve'.63 (28.5 mg, 57/% . -ESI Ms: 718. 46(M+H) 9. 73
(M2 £ E g&&ﬁvﬁ E23 {(M/BjH Nesi' s of pyr azi ne- 2, 5-di car boxyl i ¢ aci: d |
bi s- ([ 5-(3-carbam m doyl propyl carbanoyl )-7- . (3- rrethyl butyl)-IH '
pyrrol- 3 yl] -am de} 64 1-(3-Methyl-butyl)-4-nitro- o -

| H pyrrol e-2-car boxyl i c aci d (3 Emlmgmyl propyl) - arni de-

hydr oc I r| de 4 g was reduced to’
4-amnmir 6’{139 bz gﬂg qarbam:mzdoyb utylcarbamoyl)-1- (3—methyl butyl) 1H- pyrrol-3-
yl] -2-methyl—terephthalam ide 69

1- (3-Methyi—butyl) 4- nltro-lH-pyrrole-Z carboxyhc acid (5- carbarmmldoyl—pentyl)- _
amide hydrochlonde 53 (54 mg, 0. 15 mmol) was reduced to 4-am1no- -(3-methy1~butyl) -1H-
pyxrole—2-carboxyhc amd (5- carbam:mldoyl—pentyl) amide 54 by hydrogenatmn accordmg to |
'general procedure Ain cxample 10. - N . - :

2-Methyl—terephthahc acid d1pentaﬂuorophenyl ester 68 (30. 7 mg, 0.06 mmol) was

‘ condensed with above amine 54 accordmg to general procedure Bin example 10 to give 69
| (25 mg, 2%) ESI MS: 366.23 (M/2 + I—l*)

_ : ‘ 'EXAMPLE 25 .
Syntheszs of NN ’—bzs-[.‘i-(3—carbamzm1doyl propylcarbamoyl)—] (3—methyl—buzy!) 1H-, pyrrol- ,
' 3 yl] -2,5- d:methyl—terephthalamtde 70 -

1- (3-Methyl butyl)-4-mtr0—1H—py1role—2-carboxyhc acid (3- carbamlmldoyl-propyl)-
amlde hydrochlonde 47) (52 mg, 0.15 mmol) was reduced to 4~arn1no- -(3~methyl—buty1)-'
lH-pyrroIe-Z-carboxyhc acid (3- carbamlmxdoyl-propyl) amide 51 by hydrogenauon

according to general procedure A in example 10.

-—48-



1H pyrrol e- 2-carboxylic acid (3-carbanini doyI pr opyl) aW%eﬁfabbyZOM

hydr ogenation accordi ng to general procedure A in exanple 10.

Pyrazi ne- % oxkiossuy boxyl i ¢ aci d di pentafl uorophenyl ester GETBM1m340. 06
‘mol ) was condensed with above amine 51 according to general procedure B i.n
t he exarrple 10 to give 64 (3 ag‘% 65% . ESI. M5, 691.40 %M +. 3 6. 20
(M 2+ H - ExApPDEmdtykisss diprriafivpsophenyf estr B&@i g4ty

bis-([5
Hepyrr ol“(ag cgﬁéf@gﬁ gh}:{%%é%e ﬁﬁ%é&%ﬁﬁ%@é@a@)ﬁ@ce ¥+ ﬁ#éﬂﬁ]yll:)lﬂ to give 70
- pyrr ol €121 eay, Boyayl EST WSt 85922 garbam'yi doyl - pent yl ) am de hyd_rochl or.i-de
53 (54 ng, 0.15 mmol) was reduced. to 4-am no-|-(3- rrethyl butyl)-1H -
pyrrol e- 2-carboxylic acid (5-c arbanirri-idoyl -pentyl) -ani de 54 by . -

hydrogenation according to gener % A in exanple 10. o
Pyrazi ne- 2, 5-di carboxylic acid: di g%t@?ﬁ%%phenyl ester 65.(30 ng, 0.06

nol ) wa@nm*emdgmwdb (15114@5%@ bagla-BineylL- O-(YoHvek Mﬂlbu@ﬂpﬂﬁq:lﬁ'@l-&l n
exanple 10 to gl ve 66 61 9 ESI Ms: 360. 22 ( .27 Decenber,

2004 WD 02/ 00650 PCT/ USO |/ SPudimerypiaephthgipmite®d s of N N -
- bi s-[ 5- (3- car bam m doyl propyl car banmoyl ) - 1- ( 3- net hyl - butyl) 1H pyrrol 3
y | J-2-net hyl -t erepht hal anmi de 67 1-(3-Methyl - butyl) 4-nitro:|l H

rrol e-2-car Bl kK PRYACKd (RBAr8emHIIbOr li-de
?Z?) (52 ng, I?Mtlﬁmgwmgéﬂﬁg%ced to%%rbgmﬁ%&l 53 met h)i/hld- bgti;éﬂ)gﬂ

| H pyrr emedahydcmlmrmd 530(5éangi O¢ 3> mardbawisieduged- to egyinp- lafd-twtlsl-buyl)-1H- -

2 Vet by PR RaRTH Hid %r%ﬁa@%%&hmﬁeﬁét SR enion ol

nmol ) \A@gnergqﬂg@a%%jA% qug am ne DS-c-2 according to general pr ocedure
B to give 67 (20.5 ng, 44%. ESI Ms: 352. 22(|V!2+H{)-. EXAMPLE 24 - _
Synt hesi s of Bf5- Nﬂhemy[-&re(phtlmhc laalﬂldxpejmqﬂudmuhphyﬂaﬂstmﬁm@) .6 mg, 0.06 mmol)

1-(8 m\?&}ag cl)n ens%/ci gvxﬂ]i Hbove it O|54 accgg:d%ng to geneer prggerd% e qg le)%amp € 10% gwe
72 (22'.8mg, 46%). ESI MS: 373.24 /2 +HY. - o .

EXAMPLE 27 _
Syntheszs of ]H—mdolea-z 5-dzcarbquyhc acid bis-{[5- (3—carbamzmzdoyl propylcarbamoyD -1-
(3 methyl- buryl) 1H- pyrml—.?-y; i} -amzde} 73 o

1- (3-Methy1—buty1) 4-mtro-lH-pyrrole—Z-carboxyhc acxd (3-carbamun1doyl—propyl)— |
E amide hydrochlonde (47) (48 4 mg, 0.14 mmol) was reduced to 4—am1no 1- (3-methy1—buty1)

wrn,

' IH-pyrrole—Z—carboxyhc a01d (3 carbamlmldoyl-propyl) amide 51 by hydrogenatlon
o accordmg to general procedure Aln cxample 10 _ ' o
1H—Indole—2 5- d1carboxyhc acid bls-@entaﬂuorophenyl-mde) 74 (26 8 mg, 0.05
) . .mmol) was con.densed thh above amine 51 accordmg to general procedure B in example 10

‘to give 73 (29.6 mg, 74%). BSI Ms..728.42 M +HY, 364.71 (M/2 +H")..
EXAMPLE 28

Synthes:s of ]H—mdole-Z S-dicarboxylic acid bls-{ [ 5- (4—carbamzmzdoyl—butylcarbamoyD I - '
5 . (3 -nethyl-butyl)-1H- pyrrol- —yU-amzde} 75 |

49




1-(.3- NEt hyI but'yl) - 4- ni tro- IH - pyrrol e- 2-car boxyI ic aciav December2004 '
(5- carbam mi doyl - pentyl )- ami de hydrochl oride 53 (54 ng, 0.15 nunol) :

reduced wo odomsa. no- | - (3-net hyl -butyl)-1H pyrrole-2 -cargpdcy F / A5 d
(5- car bam m doyl - pentyl)-am de 54 by hydrogenation accordin 0 general
procedure A in exanple 10. 2-Methyl-terephthalic acid -dip ent af'l uor ophenyl
ester 68 (3b(3?Mvghyl{buQ@) -4-mitpd- )lﬂ-msoleéemﬂbmg)hd avidt(B-cattewanddoyleeddl)-

2oy il SRS S (5 e oDy imed o f-athiRe-1-G-meihy buy

UL SR SRRy o aﬁ’%am DALk gt ey

| H pyrfo@bm@l-pratrddovkamu:emnple(lﬂ car bam m doyl - propyl ) am de hydrochl oride-
(47) (52 was reduced to 4-amino-1 -( nmet hyl - but yl.) '
| B pyrrol e- é{g&ﬁ%&f;rdii&,ﬂ%@ ﬂIC(@Jféh%St{aﬁmﬁﬂwgmheavbw@e) am(a@85ng,009/ _

by- h d A 7,
DecemiaogaR BysaPh BhalobeaR SRR A Pt BRI o aci o
di pentgifd 1Hf16phg BYR)eBSEMS? 756 3% (84 AU H03RG73ek)+ péis condensed wi th above

am ne according to general procedure B in exanple 10 to give 70 (19.1 ng,
40% . ESI MS: 359.22 (M2 + H+). EXAMPLE 26 Synthesis ' -

of N, N - bi s {5- (4-'car bani ni doyl yl)-1- (3-nethyl - butyI)‘41‘H p .
yrrol-3- y 1J-2,5-di net hyl -t rep%@rﬁtﬁgp _

1- ( 3- Met hyl S)biMe)ﬁs)oféHiDJnglé-i dezMb@bzﬁrc%upﬁki{pzcgj-my&%%-em Icarbamoyl)- :
(5- carbam m doyl - pentyl)- am de hydrochloride 5 f mol )" ‘was

reduced t.0 4-ani no- 1-(3- net hyl - Bbtappl-1p¥]- Wd@bﬂ‘é 2-carboxylic aci. d
(5- carbam m doyl - pentyl)-ani-de- 54 by hydrogenation accordi ng to gener al
procedure A in exanple 10.- 2,5-Di net hyl - terepht haI i c acid ‘

di pentAf 5%&@@@@%51@%%&;111& g&d@Z%yl;ﬂmQ@ HPPL ondensed wi th above
am ne 54 according to general procedure B in éXanp e 1 to. give 72 (22. 8

.mg, 469 Arfne pyvdez pg 5gntr(>+w-mdeldela1)b0xﬂ)oﬂdﬁ1&thﬁ7ester (0.8 g,3.41 mmol) was
suspended in 2 mI of N-ethylethylenedlamme under argon and the reactlon mixture was stood B
at55°C overmght The mixture was co- evaporated with toluene to dryness The brown solid o
obtained was dlssolved in 6.ml of ethyl acetate and 40 ml of ether was added to precipitate -

-the product. After centnfuganon the liquid was poured out and the solid was washed with 30

ml of ether and dried to g1ve small brown crystals (0.77 g, 82%) ESI MS: 277. 1M+ m
299.09 (M + NaY). 'HNMR (DMSO-dg) 6 8.67 (d, TH), 8. 04 (dd IH) 7.55 (d lH) 7.37 (s),
3.36 (m, 3H), 2.69 (q, 2H), 2.5 (q, 2H), 099 (1, 3H). | N

'(B) Ethyl-(2-{ [1 -(5-nitro- 1H-mdol 2-yl)-methanoyl] armno}-ethyl)—carbamzc amd dlmethyl- :
ethyl ester (78) _ . o o

Compound 77 (0.12 g;:0_434 mmol) was dissolved in. 3 ml of DMF and 0.48 mi of 1.0
‘M di-tert-bityl dicarboudt’e mTHF was added._ The reaction mixture was Stii‘fed'af' room .
temperature fof 20 min until the reaction 'completed by TLC. The soI\}ent Was evaﬁordted to
dryness and a brown solid formed was recrystalhzed ﬁom MeOH-Hzo to give brown crystals
{0.139 g, 85%) ESIMS: 377, 15 (M + I{*) 399.13. (M+Na ) |

50~



Synt hesi's of I Hindole-2, 5-di car boxyl'i c aci d b| S- {[5 (Q?W&mnmmyl
propyl car bamayl )-1- (3- rret hyl -butyl)- | Hpyrrol-3y!J-amde) 73 :

1- (13- Met hwo bijogko - 4-nitro-1H -pyrrol e-2-carboxylic acid (WQ@deoyl-
propyl) ami de hydrochloride (47) (48.4 ny,.0.14 ol ) was reduced .to

4-am no-| - (3-met hyl-butyl)- 1H pyrrole-2- carboxylic acid-
(3- car bd plegh, DididaybanylidacBlbiby [ hiddetbglemand- dhylamtbomyhdﬂ-m@éﬁeﬂ]al

procedur e Al nggﬁanpl e 10.. 1H 1 ndol e- 2, 5-di carboxylic acid bis-.
( pent af IaE}Bfi?)}p anide) 74 (26.8 ny, 0 05 mmol). was condensed with

b i : 73
R T T e e
Synt hesits gofidrit-frocbdhies & ih ex sinpkr 190 Ayhixtue of dbove amine DS13a and 1H-indole-2,5-

bi s-{[5- (4 carbammdo I-butyI carbarmyl) 1-- met h but | H.pyrrol -3
13- ami 44 oA EE T (e eSSy BOAnE £hoket hy

S TR 5 A R

4-am- nodlryr(eQS ke s d ke id drssdlb'l:dDMFS“ ol ef ZFARhISO}eWStZ) add itk mixture was kept at-
(5-carbam m doyl - pentyl)-amde 54 by hydrogenati on accordin g to: %ener al
pr ocedu @O tpmpstat or 401 imr%&t 323 preciiatedinyairer @and gunfed by HP

oL - (PR OBAGI BOE) o 1L RE0E T oo 08 (0L ag¥ip spAETag v 1

above am ne acco ener a i'n “éxa 1've (13

ngy, 31%M + ES), 343@647(562444}10\/| + H{) 378.73 (M2 + H). EXANPLE 29 Synthesis
of 1H i ndol-e-2,5-di carboxylic acid bis-{[2-(2-ethyl am no- et hyl car banoyl ) -
| Hindol -5 y1J- anide} 76 (A) 5-Nitro-1Hindol e-2- carboxyllc aCld ‘

(2-ethylamno -ethyl)-anmde (77) A w %/\g(?r of

5n|tr02|ndolecarboxyllc aci d etﬁ: ste 0.8 g, 3.41 mmol) was . '
suspended in. 2, nl gfnhbsé b szhwdlweﬁd@maaeylwuied bﬁI@MZ@ﬂﬁbﬂ&)ﬁmbeaCtl on
m Xt ure was stood at 55 overnlg The m xture was co-evapor at ed with

toluene to dryness. The browdesrbamoxibl Hiinéal-Snpld-asiidegoded in 6.rnl  of
ethyl acetate and 40 nl of ether was added to precipitate the product.
After centrifugation, the |iquid was poured out and the solid was washed

wi t'h r30(A) 5-N1tro-1H—1ndole-2‘carboxyhc acid (Z-propylammo-ethyl) amide (81) -
Similar procedure as described for preparatlon of 81 from 5-mtro-2~mdolecarboxyhc
: a01d ethyl ester (0.8 g, 3.41 mmol) and N~propy1ethy1ened1amme (2 ml) gave abrown solid
(0.34 g, 85%) ESI MS: 291. 13\ + HY. ]HNMR (DM O-ds) & &. 68 (d lH) 8.04 (d, 11-1)
- 7.55(d, 1H), 737(s 1H),335 (m 3H), 268(q,2H) 2499(q,2H) 140(tt 2H), 084(t -
v 3H).

) (B) (2- {[1 (S-Nltro 1H-mdol—z—yl)-methanoyl]-ammo} ethyl)-propyl-carbam1c ac1d dlmethyl—
: ethyl ester (82)
_ Slmllar procedure as descnbed for preparatlon of 78 from compound 81 (0 12 g, 0 413
) | mmol) gave brown powder (0.142 g, 8%) ESI MS 391 17 (M + H ) 413 15 (M + Na+)

(C) 1H-Indole-2 S dlcarboxyhc acxd b1s— {[2 (2—propy1arn1no ethylcarbamoyl) 1H-1ndol S-yl]
- amlde} (80) _ A , ‘
Compound 82 (131 2 mg, 0. 336 mmol) was reduced to 83 by hydrogenatlon accordmg 7
 to generai procedure A mexa_rnple 10. Sl_rmlar procedure as described for the preparatlon of

76 from condensation of compound 83 with H-indole-2,5-dicarboxylic acid bis-

5.



m of ether and dried to give small brown crystals (O. '. _-2_77[3@9#&3?@00455[ IVB
277. 1.1 (M+ H), 299.09 (M+ Na4).1H NWR (DMBO - d6) s 8.67 (d, 1H),

8. 04 (dd, 55 (d, -1 7.37 3. 36 3 255
(q, 2I(—I) g%hﬂlt’(mtﬁgo 3H)( (B) H)Et hyl - (2(?%%(5 mtEIJn 1H-H|) ndoI %éﬂysoﬁr@%ﬁanoyl

]-am no} ethyl)-carbamc acid dinmethyl ethyl ester (78) Conpound 77 .
(0.12 g (pﬂltdfﬁlbr@phmyl}amlda};7d(=§smgV@d84 mnﬁal)’rfomﬁ;veﬁ’l\dépm&tﬁnllﬁ’ B g@éu};iaxﬂi M
di-tert- butﬁ di car bonate in THE wa ded. The reaction m xtu

stirred étf’ PR %%@rgét’%@@éiﬁ“z@%ﬁfﬁ&ﬁ@ B % e%%)(-’r]o@’lc“oﬂibl’ é‘ﬂ%éﬁby

TLC. Theng v;gljt was evaporated to dryness and a brown solid formed was
_ recrystal 't zedfrom MeOH H20 to give brown crystal's-(0.139 g, 85% ; ESI VB:

- 377,15 (M + H+), 399.13 (M + Na+). 27 Decenber 2004 WO 02/.00650 - _ : _
PCT/ US01/ 20334 (C) . 1H I ndol e-2,5- dggaWapPxy 3¢ acid

bi s-{[ 2- (2- et hyl am*no- et'hyl car barmyl ) - 1Hi ndol - 5- yI] ani de} (76) Corrpound

78 (127 ng, 0.336 mol )S}Md@sase:ﬂnbd&dyltbq?rgioﬁq‘ﬂfydcw@m«mdé&dcordl ng. -to
general procedure A in exanpl e 10.- A m xture of above am ne DS13a and

| Hindole-2,5 dic rboxyl ic acid bis- nt af | uorophen | -am de) 74 (45
0.084 ol ) iRdbmphydide GRiagruses fén‘galé 5 Hrgeh wWased étdﬁorﬂeﬂlﬂéﬁdsyhlt@ﬂo

i S50l Jart indbg- %?'d@%etﬁéaﬁé@?ﬁ g’ %fffﬂ‘? onsl R35pe (OmEEa g e st
t enper atmbient @mpkriture 1He1 Pood Th réREoRHas cablbatege Q)énﬁttﬁ@fo@ﬂdar@ﬁhidéﬂleﬁ by -

HPLC described in general procedure B in exanple 10 to give 76 (22 ny,
409 . . ESHL. N8 mmgl wvag added. Aqu;r 3 d333 the4eaqtipn wasiquenehed iy FdBPISYriheqieusf

1H ndol bax I d Dbi I
et Ih;l 'ga'r a IST? o d'{(’)% ‘%’(’:{C}?I}tfa;?ﬂ t%é%}"%‘@ E%i) &én %ﬁpﬁpg onasilica gel columnn
H i ndol asidg ‘&ﬂﬁWThe BrodfikCwiLehBr BRYSIA6H ﬁ%ﬁhh&@tﬁaﬁﬂhﬁ’& 1() %i![) of2 M NaOH

procedure as described for preparation of 81 from -
5- ni t r ow2s pddhdl Ehasdotign vas heaedlatetSA ¢l fog Stdays. ('Khe83tl;p,no34/hs mmd)?edan dacuo

o8 95 it BT RS e el PA OB g G B oy Dt '(NS .
111) gl?ez (ﬂltﬁte v&zﬁ) ﬁlte}e@’énc( Hhseﬁ'fgvme?m@?wﬁf}r Tl?e"ﬂelai%d‘gi)o@uc@ q/as %.H)ad by 40 (tt, |
- evaporation from absolute ethanol (3x) to give 460 mg (73%) of C1. . o o
'H NMR (DMSO): 8.44 (d, 1H, H-4 indole), 8.01 (dd, 1H, H-6 indole), 7.35 (m, 2 H H—3&7
:, 'mdole), 4.43-4. 35 (m 4H Octyl) 1.4-1 2 (m 10H, octyl) 0. 865 (m, 3H octyl) ' -
S Ms: 316[M H] | S |

o EXAMPLE32 = o |
- Synthesis of ]-'-Octyl—]H—ihddle-_Z;5-dicafbbijzlic acid dtﬁer‘ttlaﬂﬁ.grophenyl ester—35 R

84 (460 mg, 1 45 mmol) and pentaﬂuorophenol (560 mg, 3. 045 mmoi) was dissolved
| in dry DMF (7 25 mL) and then 628 mg (3 05 mmol) of dzcyclohexylcarbodnmlde dlssolved
in dry DMF (7. 25 mL) was added The reaction was maintained at ambient temperature for 3
days. The reactlon was ﬁltered th:ough paper to remove prec:1p1tated ured and coneentrated
The resuiue was taken up in EtOAc (50 mL) and ﬁltered again, The solution was concentrated
~and then dlssolved in 10 ml ef dry dloxane and freeze—dned to afford C2 (823 mg, 87%)

» EXAMPL_E33"
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3H). (B) (2-1[21-(5-Nitro- 1 H.indol-2-yl)-nmethanoyl ] -amm]cemberzooz;

-et hyl )-propyl -carbam c aci d dirnethyl - ethyl ester (82) Similar procedure’
. as descrltmrbzfm)ﬁaoprepar ati on of 78 from conmpound 81 (0.12 gcriushlBessgnol )
~gave brown powder (0.142 g, 88%.  ESI IVS 391.17 (M + H+), 413.15 (M +
rhoxylic_acid

Na+). (C) | H1ndole- 28? a

bi s-{[2-(2-pro PRSI é‘éfﬂ’lclaﬁl Bidetyt Y- baadic. @lﬁfl(’?'{[%@"dé}ba(’ﬂmd%npound'
82 (131.2 ny, 0.336 du on according to
gener al.. procedure A :gr?ﬁjé%%%ﬁ’quguﬁ%ﬂ#fH%ﬁ%gﬁemre‘ a@aﬁ escribed-for the -
preparation of 76 from condensation of conpound 83 with ' '

1 Hindol e-2,5-di carboxylic acid bis .27 Decenber 2004 WO 02/ 00650
PCT/ US01/ 20338 mhdhi2s mmb?ﬁféqﬁwxaqlnceé)(asmsembﬁwovg) GeanenpyiTple(RiLt owed

ashs Ot SEfdph BLigBRs BRI in BUID U AL D a0 S rAR PR 358, ™0
- Cct yl - IrhetrdaBeoh eragmaﬁndh@@ abauevt B 3a%ivE -ﬂfeélpr@edétwmsiﬁfsmpmec( eA%40mL

suspensi on, 125 , 5 mmol) -was added to.a stirred sol ution of
1H- i ndoh@ldzllﬂhﬂledmrb@c@md and ridsed526e myce Wltinmshf)r The dnyie mﬂiueu@asr@)celanm '

mai nt ai n anbi e te e T e to 0
Caner™ R 0% oftphs T s bS by Yo Ihfcks 2a i SR Wil €

r eact | 0BoYBRGHRARNGSIBN: ALFB hRfue! 25%]%5&3%@ affbw asﬂibelén xture was
concentrated to dryness and then purified on“a silica gel colum using
t ol uenemﬂﬁmcoqnetachnaﬂt Thss wavadissdlved ah 2 @l dry BROH, ceblkdno-26Mha aha tidn b2 M
NaCOH was l\%% The sol ution was heated at , 55 C for 2 days. The ethanol was
removed®”i ang yepstagded. @msaliuﬁanaea@mw@é%wtbﬁom% cald; ehsri teattgid n -
0.01 M ting precipitate was filtered and rinsed

tw ce wb@?&gb%%‘l'ﬁgipﬁjfe ted product. was dried by evaporation from
absol ut M&BE&ﬁc{M-ﬂ(ZH(]yzto gi ve 460 ng (739%) of Cl. IH NMR (DVSO): "8.44 (d,
1H, H-4 indole), 8.01 (dd, 1H, H6 indole), 7.35 (m- 2 H,- H3&7 indole),
4.43-4.35 (m 4H, Octyl) 1.4-1.2 (in, 10H, octyl), 0.865 (m 3H, octyl).

MS: 316 (MH - - ' EXAMPLE 34 L
1 - . Syﬁtheais‘of I;Propy?-JH;indole—Z,Sfdicdrbojtylic acid 87

Sodium hydride (60% suspension, 125 mg, 5 mmol) was addéd to'a stitred solution of
1H-indole-2,5-dicarboxylic acid (525 mg, 2 mmol) in dry: DMF (10 mL) and raajatained at
: ambient temperature for 1 hodr The reaction was cooled =‘t{) rO" C and then I.J.rop'yl fmﬁfnide
v (0. 275 mL 3 mmol) was added After 3 days the reactxon was quenched by addition of 5%
aqueous NH4C1 The mixture was concentrated to dryness and then punﬁed ona 31llca gel
column using 5% EtOAc/toluene The product was then dlssolved in 30 mL ethanol and 10
mL of 2 M NaOH was added. The solutlon was heated at 55°.C for 2 days The ethanol was- _
removed in vacio and the resulting aqueous soh_mon was ac1d1ﬁe_d with 0.01 M HCl to pH3. h
) The resulting precipitate was ﬁltered and ri‘nsed twice with water. The i'solated product was
dned by evaporation from absolute ethano! (3x) to give 340 mg (67%) of 87 o 7
1H NMR (CDCI;) 8.38 (s, 1H H-4 mdole) 7.87 (4, lH H 6 mdole) 7.71 (, 1 H H- 7- | - |
" indole), 7.44 (d 1 H H-3 1ndole) 4. 53 (m 2H, Propyl) 1.7 (m 2H, propyl) 0.81 (m 3H | -
~propyl)
i MS: 246 [M-H]
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EXAMPLE 32 Synthesis of 1-Cctyl-1Hindol e-2,5-di carboxyb? ©egeintler 2004 - - .
di pent af | uor ophenyl ester-85 84 (460 ng, 1.45 mml) and pentafl uor ophenol -
(560 ngw@@fb'éﬁgmol) was di ssolved in dry DVF (7.25 nlL) W ,gogg 8 ng-
(3.05 mmol ) of dicycl ohexyl carbodiim de dissolved in dry ? : m.)
was added. The reaction was. naintained at anbi ent tenperature for 3 -days.
The reaction vvas fi'ltered throughEXaMPLEO3F enove precipitated urea'and

concent rat r esi t aken. u Et OA nd fi It :
agai n. éﬁ Vadhetis ﬁﬁ vta%vqﬁ%@@?f{eét‘eecw%ﬁw%w 3%?%%%@2&??%}1651!‘% f dr y
di oxane and freeze-dried to afford C2 (823 ng, 87%: EXAMPLE 33 27 Decenber

2004 WD. 02/ 00650 PCT/ US01/ 20334 ‘Synt hesi s of
1- Cct yl - 1H Bh@Atemg, Esmnmlpmpemaammpmm {il@—r(rg, Z:&Himm) masid;sbelved m

P Bl b ns;f.
2 arbaetcn Rkl T P iy @

preci pidyat Eitk méﬂibrﬂﬁ)as’fﬁltﬁedl chrdught baﬁereds k@mveqﬁecapumcﬂ wred and ooegneaed. nere
with ether. The crude product was taken up into 0.1% aqueous TFA and

pur i f i Bee Byidupies takpaae 1 21180 mihard fEigrebagsith Thgolubion siscapesntmiedr i le
di o
a1 iy US04 A AATLIolle hod o8l 8 B B iER A s, - 20

and then 1 nL 4 M HCl/di oxane was added. The sol ution was preC| pl tated -
with 40 nL cold ether to afford 86 as the bis-HO salt (13.1 ng).  Ms:

350. 7 [ Mk2H] / 2 EXAMPLE 34 Synt heEXAMPLERGQpy| - 1H i ndol e- 2, 5- di car boxyli ¢
aci d -87 Sithesishafti-Powyl- Wdﬁp&ﬁsﬂrmﬁo@ﬁzﬁm@h&ﬁﬁt{ﬂ yarhemimiddpld to a
stirred sol ution of efikcarilonsiR1 mdthplalBbpypol-8-yifchmlidep289 mg, 2 rnmol) in . -
dry DMF (10 nlL) and nmintai ned at -anbient tenperature for 1 hour. The =~ = -
reaction. was cooled to 0 C and then propyl broni de (0. 275 m, 3 mml) vvas

added. Afte?0 Bigd@y325mhmol) o Sebluy meq&mgmbﬂdwbawl anioa-pytroBYA1 -
methyl) amidine was dissolved in dry DMF (1.25 mL) and added to 58 mg (0.1 mmol) of 88._' |

The reaction was maintained at 40° C for 3 days. The product was precipitated with 40 mL

‘cold dlethyl ether, decanted and rinsed once with ether The crude product was taken up mto .
0. 1% aqueous TFA and punfied by HPLC (V ydac 12 MC52.2x25 cm column, 0% to 60%_ _l

‘ acetomtule gradlent over 30 mmutes, 20 mL/mm) to afford 89 as the bls-tnﬂuoroacctate salt. ‘.
Thls was dissolved in 2 rnL dry MeOH, cooled to —20° C and then 1 mL 4 M HCl/dlexane o
was added. The solu’uon was prempltated w1th 40 mL cold ether to afford 89 as the blS-HCl

'salt (19.3 mg). | ' B :
MS: 315.7 [M+2H)/2 -

e ' : - EXAMPLE 37 .
Syntheszs of 1H- Indole-Z 5—dzcarboxyhc acid bis-{{2- (2—methylammo-ethylcarbamoyD ]H-
: - indol-5-yl] -amzde}—90

. To 30 mg (O 05 rnmol) of “EtO-Ind—Ind—Ind OEt” was added 1.5 mL of N-

‘_ methylethylenedlamme The mixture was reacted at 50° C for 72 hours and then concentrated 3
'm vacuo. The residue was taken up into 2 mL DMF and preclpltated with 40 rnL cold dlethyl - | .

| ether, decanted and nnsed once with ether. The crude product was taken up into O 1% s |

aqueous TFA and punﬁed by HPLC (Vydac 12 M Cy5 2.2x25 ¢m column, 0% to 60% -



aqueous NH4C . The mxture was concentrated to dryness am@ebamaemmfl ed on
a silica gel colum using 5% Et OAc/ tol uene. - The product was then dissol ved
in 30 nLvepbatesoand 10 nL of 2 M NaCH was added. The sol upéposy@msheat ed
~at 55 C for 2 days. The ethanol was renoved in vacuo and the resulting.
aqueous -solution was acidified with 0.01 MHO to pH 3. The resultin :
preci piacatoaitnisgradientrved BQMnuiens%Hmﬂ_Vmue) teiaffordi@@ as the biretrifinoreaceidtepeBduct

or 87, e KR e 2 BhLadyeObhcoRied f raiptegnd b ok MECHfie e o) e
7. 71 (qﬂas]‘adae? hi‘hezsiqhﬂga%l \%ﬁ ;3%01%4@%9 with %(HmL%o?d LA lo%)fforc‘_fj@@gs ﬁi@bl@ﬁ(ﬂ .

Propyl) propy
27. Dece;amqu ZQ@@_ VO 02/ 00650 PCT/ USOl/ 2033=4 EXAIVPLE 35 Synt heS| s of

1- Propyl - 1Hi ndol e- Z, 5-dicar boxyl i c acid dipentafluorophenyl ester-88 84
(340 mgMS13887 i¥92H]Znd pent af | uor ophenol” (514 ng, 2.8 rrrml) was di ssol'ved
in dry DMF (6.65 rnL) and t hen 575 ng (2.8 nmol) of ! -
di cycl ohexyl carbodi i m de dissolved in dry DWF (6.65 nlL) was added The'
reaction was naintained at anbi entEXamerBt3gre for 3 days. The reaction
was filtered thr ouagﬂpaper to renove precjpitated urea and cent at ed.

"

The resi dunibesisicl delerh3 miqrbopsis asid bisnher-4- ﬂ%‘%—!(%’dmélboaf" y)-AREnel5| uti on
was concentrated and then,djss Ive oxane and
freeze-dried to afford 8@’}1{%‘2 y?}Biﬁ-z%Qngggé% %nt hesi s of

1- Propyl - 1Hi-ndol e- 2, 5-di carboxyllc aC|d bi s- ([-5-(2- carbammdoyl :
et hyl car banoyl ) - 1meth I-1H-pyrro| 3%/141%1 ‘am-de)--89 90 ng (0,325, mml) of .'
freshly redu'E@ﬂO(nﬁ(Ost"dTm@ékbfé%Q d M@@trweﬁqledmmfﬂ)n%% di ne .was

di ssol ved i 1.25 nL) and add f: The-
reacti Cﬁ@%&hﬁ]é#{nﬁl 'ﬁé tuggywes ?eé?teg gg@ ef"l‘%“%ﬂ’%d“& eﬁr étca?e% Vil e
Wi th 40y o el &ﬂﬁ&l dBLHREd aftPGRIRH REcahthleties. ePheQﬁﬁ@e ?ﬂoﬁﬁct&ﬁa&&ﬁkeﬂhe |
crude . product was taken up into-0.1% aqueous TFA-and purified byHPLC ‘g\_/yd_ac

12 M Chp idtc2® 2% aqucond THA mﬁ%meawm@@mydacrml eMgemoﬂ xS e eplugm, 0 _

m nut es O m./m,n,) tqg. afford 89.as t fluor, salt This .

Wi SRSVt eradiopt PO reamteﬂﬁ alif 8 aaféorfiﬁi‘ ﬁwﬁ s

HC / di q%@06roacetate salt. (22.9 mg). S
MS 389. 7 [M+2H]/2

A EXAMPLE 39 . S
Synthe.szs of 1H-Indole-2, 5—dxcarbmylzc acid bzs—({Z—[3 (3—ammo—propylammo)- :
propylcarbamoyU -1H-indol- 5—yl}-amzde)-92 '

To 50 rng (0.087 mmol) of “EtO—Ind Ind- Ind—OEt” was added 3mLof 3- L
ammopropyl-propane -diamine and 1 mL DMF The mlxture was reacted at 55° C for 48
hours and then prempltated w1th 40 mL cold d1ethyl ether, decanted and nnsed once with ,
ether. The crude product was taken up into 0. 1% dqueous TFA and purified by HPLC (Vydac

12 M Ci152.2x25 cm column 0% to 60% acetomtnle gradlent over 30 mmutes 20
mL/mm) to afford 92 as the tetrakls-tﬂﬂuoroacetate salt. (20 4 mg)
'MS 374.7 [M+2H]/2

s



was added. The solution was precipitated with 40 -l cobd Dudbebet 2004af f ord
89 as.the bis-HO salt (19.3 ng). Ms: 315.7 [M+2H] /2 EXAMPLE 37 Synthesis

of 1H | ng@ ®rdesn- di carboxylic acid : ' S01/20334
bi s-{[ 2- ( 2- net hyl ani no- et hyl car bamoyl ) - 1H i-ndol - 5- yI ] - ani dajo 95243+ 30 m
(0.05 muol ). of "EtO-Ind-1nd-1nd-CEt" was added 1.5 nL of N

met hyl et hyl enedi am ne. The m xturlexmpmgmt ed at 50 C for 72 hours and .

t hen concentrated in vacuo. The residue was taken up into 2 n. DVF and
preci pi tat ed Wkesaw/NEw-d-rtveiti-indsiiércartpeptineed etd esten82d once with
ether. The crude product was taken up into 0:1. % aqueous TFA and purified
by HPLC (Vydac 12.M C18 2.2x25 cmcolum, 0%to 60% 27 Decenber 2004 WO

02/ 00650 PCT$ eeel%] @Metdtmohﬁhéreagétaﬁn ﬁmtr@u\zeéarﬁ’&:ymnauteezﬂsson@Mm n.) -
to afford 90 as the bis-trifluoroacetate salt. This-was dissolved in 2 nL

dry M@H ofdddbedvasndded 201 1t hewmal) @ﬁ_K@Hvﬂhelrwnou ayee stirsd aipgurpusiphe

| ut t ther to aff 9 the bis-HJ"
ot (B SR TR0 44 b, 00 Mokt PR 8 R ARt o P
- 1H- 1 ndgl Arddidirafls a7 DPAXYO veasaaieh et &e?ae{lan wak §ez(c?e'd@fﬂe&9§§tt yh) s noJ |

et hyl car banoyl } - 1H-i ndol -5-yl)--am de]-91 To 50 ng ( nmol ). of
" Et O |ayee A ®es addedsind peetkd3nte tobdend (§59-R) aradrwnsirmdhyﬂﬂ) safimated The

1 Xt t t 55 C f 24 h dth 4om-_-'
cor d dvatfiOs (BRARES et Bes oo RbEteRbEcteh BlREr Lo RLE %%P%duct
was t ajeRibinddorigii® 159!615'5%&%%@@%&1 T @06mY! dddeshv P WEBOCah VysiRentded C18 -
2.2x25 cm col um, to 60% acetonitrile gradient over 30 m nutes, 20 _
mL/ mi rifhe nrgd@sftmtsmﬁelvaé it h@0 mdxdioxanei and fenadaediegivaldtls g 013. ang))l VB:

389. 79[;}& |_iﬂ 2 EXAMPLE 39 Synt hesi's of. 1H—| ndol e- 2, 5- d| carboxyl i ¢ aci d
_bi s-(( )5’3 =am no propylam no)--

'"H NMR (CDCl3): 8.64 (s, 1H, H-4 mdole) 8.2 (m, 1H, H-6 mdole), 7 47 7. 42 (m 2H,H-7
& H-3 indole), 4. 57 (m, 2H, Propyl), 4.45-4, 37 (m, 4H, ethyl ester) 1.89-1.8 (rn 2H, propyl)

| 1 A7- 1. 41 (m, 3H, propyl) 0.98-0. 98-0 92 (m 6H ethyl ester) '
MS: 299 [M+Na]

_ EXAMPLE 41 _ . _
Synthesis of 1H-Indole-2, 5-d:carboxyhc acid bzs-{[2—(2—ammo-ethylcarbamoyl) 1 -propyl—]H—
' ‘ indol-5 yl] amzde}-94 o

_ S Toa solutlon of 93 (104 mg, 0. 375 mmol) n 50 mL anhydrous EtOAc and 25 rnL
anhydrous methanol was added 10% Pd/C (Degussa type Aldnch) (0. 05 g) The ﬂask was
evacuated and flushed thh hydrogen three tlmes and ﬁnally filled w:th hydrogen at 40 psi. -

The suspension was shaken v1gourousiy for 45 mins. at amblent temperature The suspensmn )
was filtered through a Buchner funnel and rinsed several times with methanol. The filtrate

-and washings were concentrated to dryness The resulting amino-indole was then dlssolved in _
dry DMF (1 mL) and added to 75 mg (0.15 mmol) “Pip- Indole -Pip” in a vial and placed at o
55°C for 24 hours. The crude tris-indole was 1soIated by addition of 40 mL of 0.001 M HCI

to the reactlon mixture. The prec1p1tate was 1solated by centnfugatlon and the ac1dlc _
supematant decanted. The crude was rinsed and centnfuged once more with 0.001 M HCI and

 three tlmes with water. The product was dried by evaporation twice from ethanol. F 1_nally, the

“crude r_e_sidue was iJlaced in a vial and 2 ml redistilied ethylenediamihe was added. The

.56~



propyl car banoyl ] - 1Hi ndol -5-yl }-ami de)-92 . To 50 ng (0. @8 Degmbyr 2004 .
"Et G-I nd- Ind I'nd- C]Et " was added 3 nL.of 3 ami nopropyl - propane-di anine and -
1 mb DVF. 3%’0 ture was reacted at 55 C for 48 ‘hours angcime/20334

_preci pltate 40 m. col d diethyl ether, decanted and rinsed once with
ether. The crude product was taken ri p |nto 0. 1% aqueous TFA and purified
by HPLCréaMysie@as Hedtddll 4€€358° 2. fox 25 hesmimdbihennond@¥irtited 60 Yeace Thardsiddeevagr adi ent
over 30 mnutes, 20 ni/mn.) to.afford 92 as the tetrakg%ctrlflu(i)roa etate

salt. (bdequ o2mdaDMﬁamdpmmenaie§% R adngrld ditiod oflst Tinse

PCT/ USO 20 rQ .
propyl - %éi g%t‘gé% é %/dducgg’tid&g? rt'ty? ngétoelr79 éguelodl SgFéaéaIéd %%6?5 nmol ) of

Comer ¢ HelL tihe 52 Ning Rz 2 26a5 bexslune 4% telbeBakyeditiife @adieniowet 3OMSO was
added 2.01 g (31.5 nmmol ) - of KOH. "The reaction was stirred vi gour Qusly for

30 m nsminggs, mﬂmm o Xfad Sas thebis-mierpacsfate sap Fhuspyasisselved an didked.

After 4 _haqurs..an d ti ed.and th

react edd%’&gfj@ﬁgﬁcto CCP%’ rﬁ(@ggﬁ/gn‘e%%%@g) Rﬁfﬁg@’aﬁ% Xang Jeap dﬁiddg%ursé’? llo\r%?%as

t ol ueneyfe, the NAIEER sh1k 050 Halg). The aqueous

| ayer wg %x?@%gl%orﬁffm@?g%eﬁgttaoﬁﬁg&ng@%%S mL each) gjn% thge conbined .

or gani cMSapd5.§ [MaEH® with brine (100 nml), dried over Na2SO4 and :
Concentrated. - The. product was di ssolved in 100 nL dioxane and freeze-dried
to give 4.15 g (15.1 muol, 95% of 93. "H NWVR (CDO 3): 8.64 (s, 1H, H4 -
i ndole), 8.2 (rn 1H, H-6 |ndoI e), wxA¥PLE42(m 2 H H7..&H3 i ndol e) ,
4.57 (m 2H, Propyl), 4.45-4.37 (m 4H, ethyl ester), 1. 89 1.8 (m -2H,
propyl ) ,Sykthesis ﬂzfA—Pr()mbHH;ndmi@ﬁW—dzear@o@&cﬁzc%bl@-{gz (t’mmzeHeﬁetqqybamd)el-)

MS: 299 [‘M¢Na]  EXAMPLE 41 Synt hesi 5-di carboxylic acid
bi s- {{ 2- (2-am no- et hyl car bad’d@? ffﬁtdfdbé"ty IFT-'”"} 2&‘3 -5 yl]-anide}-94 To a
solution of 93 (104 ny, O. 375 mrol ) in 50 nL anhydrous Et QAc and 25 o
To a solution of 93 (104 mg,-0.375 mmol}) in 50 mL EtOAc and 25 mL methanol was |
added 10% PdfC (Degussa type, Aldrich) (0 05 g). The ﬂask was- evacuated and ﬂushed with
hydrogen three times and finally filled with hydrogen at 40 ps1 The suspensmn was shaken
v1gourously for 45 mins. at amblent temperature. The suspension was filtered through a
- Buchner funnel and nnsed several times with methanol. The filtrate and washmgs WEere .
' concentrated to dryness The resulting arnmo -indole was then dlssolved in dry DMF (1 mL) -
' 'and added to 87 mg (0. 15 rnmol) 88 in a vial and placed at 55° C for 24 hours. The crude tris-
- indole was isolated by addition of 40 mL of 0.001 MHClio the reaction rmxture The
| precrprtate was 1solated by centnﬁlgatlon and the acidic supematant decanted. The crude was "
rmsed and- centrifuged once more with 0.001 M HCl and three times with water. The product' |
was dried by evaporatlon twrce from ethanol Fmally, the crude re51due was p]aced in a vial
.~ and 2 mL redtstllled ethylened1am1ne ‘was added The reaction was heated at 55° Cfor 72 hrs -
‘. and then concentrated in-vacuo. The resxdue was taken up into 2 mL DMF and pre01p1tated
‘with 40 mL cold d1ethyl ether, decanted and rinsed once with ether. The crude product was
taken up into 0.1% aqueous TFA and purified by HPLC (Vydac 12 M C;p2.2x25cm’
.colurrm 0% to 60% acetomtrﬂe gradtent over 30 rmnutes 20 mL/mm ) to afford 95 as the )
o brs-tnﬂuoroacetate salt This was dissolved in 2 mL dry MeOH cooled to—-20°C and then 1
-mL4M HCVdioxane was added The solutxon was prec1p1tated with 40 mL cold ether to 7_ :
| afford 95 as the bis-HCI salt (48 5 mg) :

—57--




anhydr ous net hanol was added 10% Pd/ C (Degussa type, Al dVIDzia),nmber@@ong) ‘The
flask was evacuated and flushed with hydrogen three times and finally .
filled ogen at 40, psi.. The suspension was shak sly for
45 mi ns%%?ygyrf‘g?ent ‘tenperature. The suspension was fil ?g}r@dgf%{}g%gh a
Buchner funnel and rinsed several tinmes with nmethanol-The filtrate and
washi ig8: . @ [MoRE8M& r ated to dryness. The resulting anino-indole was then
di ssolved in .dry DV (1 nL) and added to 75 ng (0.15 mmol) '
"Pfp-Indole-Pfp" in a vial and pl aced at 55 C for 24 hours. The crude

" tris-indole was isolated. by addi tg m_of 0.001 MHCI to the
reacti t it entrlf at jon
aci di ﬁgshl%lér é?gﬁ}p@ecan 0452% a’i ‘% %{ﬁtgog rf’ﬁ’ggﬁng o
more with 0.001 M HO and thre® f-red/- er The: product was dri ed by

' evaporation tw ce from ethanol. Fi naIIy,_ the crude residue was placed in a_

vial and 2 t nedi add 6 27~ Pecenbe
S o0a o 09/ 5 é‘ggﬁ‘@r}’t@ﬁﬁd@éﬁﬁzgéﬁﬂonﬁ o é{%{{“?g é@%% BTy ST
t hen aub&eDAEahedsimL viathimol waead@allmemmé@heowa AREGh2005 PMPhand
pr eci ;Htat ed with 40 nL cold diethyl ether, decanted and rinsed once with
et her Hashwas pvrrsatsdsad dushedwith kadrogpn ﬂn@otlmea%ld@@alénﬁllqd:mtamdmpn fted by

HPLC % 09 di ent over

© U¥pte T Ay B R SRRy 8% RiR0 M ARERRNLEPRLRLIIHE OO OV
Thl S medsilsﬁ ilay €itekddl tﬁrdﬁgh@"ﬂ’ud?ﬁ@'funﬁ@péxﬁ%ﬁdédsgﬂeralgrﬂm&}bﬁi&tﬂanﬂi— 4 M
HC / di oxane was added. The solution was precipitated. wth 40 nL col d-

et her The filirate ead gepshings werdxoncetratehior drysessoTheyesultisg agvse-indoie-weg then

o B DS T Al O S TS e S B et PliF 55" 7o
sol ut icofar 0f h3drs( $H4 cHBle an—ﬁlzl%IerWQd Qsolaﬂedr’l%' 5&&%{%@4@&@% 001 VEloapp! was
added 10% Pd/ C (Degussa type, Al drich) The flask was ‘evacuat ed

and fﬂwsrhé(dlqm Inixtuﬂey’dh@gemputhte%ast1soiaeadd1ycbehtmfagatyorf aﬂdlthdamdtcrsupymiatagEn at
40 psi I on was,shaken our ousl 45 anbi ent
{ erporiageRiig: ThE BEE ot riveh anbesoryintefl sher Fioot aiihg-001 ME G add e Hine

with water. The product was dried by evaporation twice from ethanol. F inally, the crude

residue was placed in a vial and 3 mL redistilled ethylenediamine was added The reaction

-was heated at 55° C for 72 hrs. and then concentrated m vacuo The residue was taken up mto. |
1 mL DMF and prec;1p1tated with 40 mL cold diethyl ether, <decanted and rinsed once wuh
ether. The crude product was taken up into 0.1% aqueous TFA and punﬁed by HPLC (V ydac |
12 M C13 2.2x25 om column, 0% to 60% acetomtnle gradlent over 30 nnnutes, 20
mL/min. ) to afford 96 as the bis-trifluoroacetate salt. This was dissolved i in 2 mL dry MeOH
cooled to —20° C and then 1 mL 4 M HCI/dloxane was added. The solutlon was prempltated
with 40 mL cold ether to afford 96 as the bls-HCi salt (7. 7 mg) '

MS:324.7 [M+2H]/2

' : . EXAMPLE 44 ‘ _
Syntkes:s of 5- Nztro~IH—mdole—2-carboxyhc aczd—97 -

To a solut1on of commercml ethyl 5-N1tro~2 carboxy—mdole (10 21 g, 43.6 mmol) m
ethanol (220 mL) was added 1 10 mL of 2 M NaOH. The rcact‘lon was stlrred at 60° C for 18
‘hours The reactlon was then cooled and the ethanol removed in vacuo and then an addltlonal o

200 mL water was added To the v1gourously stirring aqueous solution was added 5M HCl

K __;53;..



Buchner funnel and rinsed several. tines with nethanol. zilmécémbé,rmga, and
washi ngs were. concentrated to dryness The resul ting am no-indole was then
di ssol ved WQOHSDMVF (1 L) and added to 87 ng (0.15 rmmol )p@Buse/@sai al
and placed at 55 C for 24 hours. The crude tris indole was isolated by -

ddi HC t. t Th t at 3
vas Psonareueyy EAR G koot e otatnd S F et ek v Pieouadedte the
crude Wasoduct W%@ébl?é&fed%rﬁl’fﬂaﬁb&g 8d a%ﬁﬁné’i‘ahﬁ wisBloMeRoth &

- times with water. The product ~ was dried by evaporation tw ce P‘qomethanol
Fi nal | y (1¥fe/Qrand éwicesvittuwateasThe filtmtt was dried aler PaDelin ddssicedt o1 idcke tb

et hyl ene d. .The reaction was heated at 55 C for 72 hrs. and
t hen coﬁ&@ﬁ%gggg&?ﬁ %’%hafacrﬁg Tresidue was taken up into 2 mL DVF and -
pr eci p| t I¢101R 0 r gl d W t h
et her. T%te cr udeMbrOgdluz;%m qudllE{eLHX{)}eFltg@ (%Od?%?%g%(ﬁog us 0?';& éﬁgﬁes
purifi ectldgl'e)l-lPE@(mWHaH 'ilihdMe(Ll’B%(dngH EHB inddé)um, 0% to 60% acetonitri I e
gradi ent over 30 minutes, 20 mL/mi.n.) to afford 95 as the

bi s-trifluoroacetate salt Thi s was di ssol vedrln 2 mL dry MeOH, cooled to .
-20 Cand then I nL 4 MHQ/di oxag ?(Mﬁ? d. The solution was"
precipitated with 40 nL cold ether ' to afford 95 as the bis-HO salt (48.5
ny). 27 DecentSyn2OB4f S\NxQ21 I0kSEIe BT biISGIit 2084 -cylio-e B -dnitibBH) / 2

EXAVPLE 43 Synt hesi s -of 1-Propyl -1H-indol e-2, 5-di carboxylic acid :
| si s-{[2-(2-am no-ethyicarbanoyl)-IH indol- 5 yl]-am de)-96 To a sol utlon :

1 one and 25 it () GEaAa SRR Bk AES Rel oo S HE AR e G

g) . TheaddddaShe wasti@vaasaiRite@nrssd 0Fhers v thday dupgamdsprae. THoresctand
finally filled with hydrogen at- "40 psi. The suspensi on was shaken

vi gour oWas gogled tamnbienidempgratursiond the minvpisrcancandratelins vare Jhenesidie wass

e o1 PRBRHRA 748k Aaghe SR AR P h R et Fhaath LB TR
ani no- i Reotakenap uitb Q00 ndL &ﬁﬁéﬂée&d' tHe dﬁs}&eﬂ‘i@n Edncehtrated g, Medlﬁ@re%ueﬂzaé 0.15

mml) . C5 in a vial and placed at 55 . Cfor 24 hours. The crude tris-indole -
was | somepémie@yn doddiokare (@ﬂomyﬁndoaﬁmoo@mplmde (886 mL, 54.5 mmol) was added

dropw1se The reactlon was stirred at ambient temperature for 18 hrs. and then concentrated
' “in vacuo. The ;re51due was. taken 1nto 50 mL DMF and with Vlgourous stirring 0. 001 M HC}
-was added until pH 3 was attamed and then an additional 200 mL 0. 001 M HCl was added
. The product was collected by ﬁltratlon ona Buchner fumlel and washed twice with water
'The filtrate was dned over P205 ina dessmator in vacuo to afford 5.13 g (19. 9 91%) of 98. .
1H NMR (DMSO) 12. 34 (br s, 1H, 1H indole), 9. 1 (dd, 1H, H4 1ndole) 8.7 (s, 1H, amide -
' NH) 8 04 (m, lH H-6 1ndole), 7.55 (m 1H, H- 7 1ndole), 7.38 (s IH H—3 mdole) 3.54-3. 49'
_(m 2H), 278(dd2H) ' '

EXAMPLE 46
Syntheszs of 5- Nztro~1H-mdole-2-carboxylzc acid (2-carbamzm1doyl—ethyl)-amzde—99

- Nitrile 98 (2.5 & 9.68 mmol) was suspended in anhydrous ethanol (75 rnL) and
- cooled to 0° C. The cooled ethanohc Su3pens1on was then saturated w1th dried HCI gas for 5
- hours. The gas stream was removed, the flask sealed and kept oyermght at 4° C. In the

~ morning, the suspension was concentrated ir vacuo and then coevaporated with anhydrous

-59..



- the reaction mxture. The precipitate was isol ated by cenDdckupat 2004 and
t he aci di c supernatant - decanted. The crude was rinsed and centrifuged once
nore wit WQIBBSM HC1L and three tines with water. The prodect/useszodsd ed by
evaporation twi ce fromethanol. Finally, the crude residue was placed in a

vi al til i am ne. was dde The reactl on was -
heat ed%ﬂ}a%gghgofr%#’)s fﬁg?’%ér%oflﬁé ate SHERIFRCERE. 8- 2L ohthepRide Was due was

t aken up of eltlﬁer -
decant edsﬁ:&%&} }dnseghr%gﬁg\n&t(ﬁbg%lﬁl Eé‘él%teov\ﬁcr(lg e&)B*?pSr E%t‘gﬁggﬁ{‘%é% up Yinto .
0. 1% agasohBer WHirsathe gasisoureeatadientded, thyYdacsealod MdPliced a242E SvBrgight/ I, - 0%

to 60% acetonitrile gradient over 30 mnutes, 20. nL/mn.) to afford 96 as
the bi 0% momingtharacterwearencertinted inuaato 286 coedpprated encedyith MdgIdrousc ool ed-

:)?em pi t&aa eg(l %ﬁ‘w) Ig%ﬁ?flééﬂng £ OX%F@ %?@W?’g?%g%t%ghf@aﬂﬁ; %@fv%iﬂpsi‘% 7.

ng) . N&xuﬁaﬂlyarc[u%aﬁhéﬁmﬁmmahﬁ VAAusRNRRE 1 899 (5.86 mmol) of 99.

SNi tro5-1Hindol e-2-carboxylic acid-97 To a sol ution-of’ comrerci aI et hyI
5-Ni t r CHNMR Mﬂ)hﬂdf%‘i’i (lor. 2,131, H4 3nd.ienfodrpidine), 7 Hh (b(fB,ZDHIIaDmdme)

e r oAt (8 Mbe HPAEL b 8f hrfite M iBlbior 46 o Vurh ialgh é;neéi‘ﬁéfnsaa :

addi ti-omg)2.200 ge(mvarr Was added. To the vigourously stirring aqueous 7
sol ution was added 5 M HO -27 Decenber 2004 WO 02/ 00650 PCT/ USOL/ 20334
fol | owMB:A76IMABD until pH 4 was attained and the acid product was o
preci pitated. The product was collected by filtration on a Buchner f unnel
and washed once ' with dilute HJ - (1:40 v/v) and twice with water. The '
filtrate was dried over P205|na in vacua to afford 8.83 g
(42.8; 98% of acid 97. . "H NWR F‘DIVBO? 12 4 (br s, 1H, 1H indole), 8.68
(dd, 1|Syndhlexts ehdBteyoled, DEidamboybc abba’abzs—q’iﬁﬂa(?ec)arbamﬁmdbymethylblarﬂdnioyl)nﬂﬂ e),
7.34 (dd, 1H H3 indole). EXAMRJE AR]-milspernos of

5-Plitro-1F1-indole- 2- carboxylic acid (2-cyano-ethyl)-am.de-98 4.5. (21.8
mmol ) of acid 97 was placed in a flask and 100 nL of thionyl chl orlde was - |
added. The dedcsolgipnefs nrtef-innbo&ialatdleﬁ’ﬁe fld7me, G.375 suroelk) éx meetlgmyl (30 mL) -

at mospley EtOAh‘ﬁd §25Wad%dded 10% PA/C (Degussa type, Aldrich) (0.05 g). The flask was
evacuated and flushed with hydro gen three times and fmally ﬁlled with hydrogen at 50 p51 L

“The suspension was shaken v1gourous]y for 45 mins. at amblent temperature The suspenswn |
was filtered through a Buchr_ler funnel and rinsed several tu_nes with methanol. The filtrate - _
-‘.a;nd washings wefe concentrated t-o'di'yness. ’fhe resulting aﬁﬁno-indole was‘ then disseiifed m : _7
dry DME_ (1.9 mL) and added to 75 mg (0.15 mmol) f‘pr-m'dole-Pfﬁ” in a vial and pjlaeedet
| 45° C for 48 hours. The product was precipitated with 40. mL cold diethyl et'her',i decented and -
rin's"edronee with ether. The crude product was taken up into 0.1% aqueous TFA end. purified -
| by HPLC (Vydac 12 M C52. 2x25 cm.col'ur-nn 0% to 60% acetonitrile gradient over 30° "
' mmutes 20 mL/mln) to afford 100 as the bls-trlﬂuoroacetate salt. This was dlssolved mo6.
‘ _mL dry MeOH cooled to -20° C and then 1 mL 4 M HCl/dioxane was added The solutmn
was pre(:lpitated w1th 40 mL cold ether to afford 100 as the bis-HCl salt (62.0 mg) '
' MS 3306 [M+2H]/2 ' ‘ '

: EXAMPLE 48 7
Syntheszs of 9H-Carbazole—3 6—dtcarboxylzc aczd dzpentaﬂuorophenyl ester—lOl
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- was cool'ed-to anbient tenperature and the m Xture conceyRicehbN200CUO.
The resi.due was taken up into 75 nL di oxane and the suspensi on
concent r atved oz/nes@cuo. Final Iy, the residue was taken up Intﬁ@r/ﬁ%/ﬂjb34

tol uene and t he suspension concentrated in vacuo. The residue was suspended
in dry dioxane (220 nt) and am no-propionitrile (3.96 rnL, 54.5 rnrmli
added  dr opwi s@nmerdalicaghazpler(SWase, SPimmel) was suspsnded. int Céﬁ?f@bmn@(w 8

h {. d t.ak to 50 nL DWF
et wr o oot BB BERERRHIRL g AR A SRUENES U5 AR %R [ e
and t herte@d’hoﬁdﬂiibctdr@ MPHe re2dnThixPu@QlasMtiith MRS x A& sor ditkr BIaPIMelospRse

collected by filtration on a Buchner funnel and washed twice with water..
The fil tandisbowlgdieated ¢l 1 Q0PeC. RRES hrs. aOdﬂsmmattmtedHQ]!maddeﬂafdfthed 5 13 g
- (19.9, 91% of 98. ' (ﬂ\/R]ghDI\/SO) 12.34_(br, s, IH 1H indole), | H,
H4 | ndotF%%efa@w/megeaSa d“efor@tt)ourfa Tiyg migire was cwcentrﬁeéveyacu? aaé ﬂ(“?ﬂ

LA

( 2 C ar bdunmem Heyfiltatdnwyhs acﬁﬁ@téﬁétcﬂﬁi Bivrith b &1 1 é’ocﬁecgto anlﬁSnmmberattﬁié and
suspended i n. anhydrous ethanol (75 nL) and cooled.to 0 C The_.cool ed

et hanol i ¥tesek JBAdHEHe s drisd By saevapaTaigndramh methasg] theee daes toorfosd ddierasof The
gas str V}ﬂ& jeroved,  the flask seal ed and kept overnight at 4 C. In the
nor ni ng e suspension was concentrated in vacuo and then coevaporat ed

with an hydr ou&e&?udae@eﬁbetaszﬁ&élv\é@aﬂa/csﬂ&ﬁ&aﬁ@ﬂﬁ &@ycﬁ&%ﬁ‘;ﬁmdﬁt&ﬁf&lmﬁéwo
m.) to afford 3.26 I mdate ester internediate.. 2.26 of the crude

was i 'suse Sipselved iny ML@4 Seankhrdisoprapylefiylamiedf & mb) ea@@té f@]éqwd]?f ed )
Wt anl}%’? i e gg@ 2t5 q@@@&@?’ﬁ“éﬁ{%"?’t‘e&’h ?nﬁl?o Pgé)e?t{tg e{t‘é@x%adho”%aesds‘ttrregeat as

seal ed a he o Feaction

concent ragibht tdnasiuee GVidhighEMANBER EGteARsed W Mbua Miyeraithe waettlltaminf(eaoo
nm). The residue was suspended in anhydrous ethanol (200 nL), filtered,

ri nsed \faﬂtahgﬂéﬁt‘tﬁﬁ‘élﬁ Fgisingh %6 RO Adftobgne. Thearodnat ovas dissplyed ugeﬂyd(calsse
mol ) - of, 5 ' | am di ne
MR ‘?%BF ds_b %Mﬁ#ﬁ‘ﬁe‘ﬁ" af r%%B‘?B’&nmf%‘“tlﬂlgl P ‘2‘)"% 7.57 (d) 1H,
&7 |2: ggdlftalﬁtﬂ(mﬁcw 9.04Hs, .tH3HL41339j e)ﬁ(d@5213 Bh&sy 7. 62&@1, 28, Ab&27)66 (m 2H)
EXAMPLE 49
9H—Carbazole—3 6 dzcarboxyltc actd bzs-{[2 (Z-amzm»-ethylcarbamoyl) 1H-mdol~5—yl] -

. amlde}-l 02

. To a solu‘tion of “5 'nitro~indole EDA Boc’; (74 mg,' 0 21 mmol)-in methanot (25 mL)
“and EtOAc (25 rnL) was added 10% Pd./C (Degussa type, Aldnch) (0.01 g). The flask was -~~~
o evacuated and ﬂushed with hydrogen three times and ﬁnally filled w1th hydrogen at 40 psi. |
. The suspensmn was shaken v1gourously for 45 mins. at amblent temperature. The suspensmn
booowas ﬁltered through a Buchner funnel and nnsed several times w1th methanoi The filtrate =~
and washmgs were concentrated to dryness. The resulting amino-indole was then dlssolved in
dry DMF (1. 0 mL) and added to 57 mg (0.1 mmol) “Pip- Carbazole-pr”—l Olina v1al and
placed at 50° C for 20 hours The Boc-protected product was prec1p1tated with 40.mL cold
'dlethyl ether, deeanted and rinsed once with ether To the re31due was added amsole (0.8 mL)
i and then tnﬂuoroacetlc amd 3. 2 mL). The solutlon was maintained at ambient temperature
..:for 30 mlnutes and then product was prec1p1tated w1th 40 mL cold dtethyl ether decanted and
rinsed t\fVlce with cther. The crude product_‘was taken up into 0.1% aqueous TFA and punﬁed |

-.-61.-—--7 .




EXAMPLE 47 Synthesis of JH-Indole-2,5-dicarbaxylic aci dé?.December2004‘” e
bi s- ([ 2-(2-carbam m doyl - et hyl car bam)yl )-1]H indol-S yl]-amde)-100 To a
sol uti on &0 b2bass®- i ndol e- ami di ne" 99 (117ny, 0.375 mol) ipcikkhangls (30
rL) and EtQAc (10 nL) was. added 10% Pd/ C (Degussa type, Aldrich) (0.05

}bﬁgg evacuat ed and flushed with hydrogen three tinmes and

f | nal’l y%?” Cg{\?@% Hy dPbfen2 Bx25emselumn, Pe a6 ansioniirileagadinatarer 30

Vi gour o at ur e, spen

Vi gour Ousbifick o1 ATk AorBTHL N LEMRSLALUCE, J0G THSRERSkOn L AR
The fil tlads mdmeebneaqe 96T € aﬁ@ﬂ&eﬂtx&@ﬁﬁl H@lﬂ{dﬁc‘aﬁé %vas 186d. gﬂe lselhﬂgxé -

ami no-indol € was then. dissolved in'. dry DVF ( and added to
(0. 15 m¥es preciifatedrashORRp toldretizervo affoaiﬁﬂlﬂsahemsaHCl 40t G8fomgh8 hours.

The pr.o itated with 40 nL cold diethyl ether, decanted and
ri nsed g"ﬁ%éﬁfiﬁéﬁ%@? The crude product was taken up int_o 0. 1% aqueous
TFA and purified by HPLC (Wydac 12 MC1l .2.2x25 cm colum, ‘0%to 60%

acetonitrile gradient over 30 minutes, 20 nb/min.) to afford 100 as the
bis-trifluoroacetate salt. This vvaEXhMS’mJE/mi in 6 nL dry MeCOH, cooled to

-20. C h di dded. Th '
o eci i ¢ BT o B P P oS o B v e bimonks o662 0
o) Car batl o e g e gey e R M BaL T mided 0% ey O

Decenber 2004 V\D 02/ 00650 PCT/ USA / 20334 Commer ci al carbazole (5.02 g,-

mol )" was suspended..in c¢chl orobenzene (48 and trlchloroacetonltrlle_
(7.2 nt, .72 102 gfithednker. & 38 (&S5 Pﬁeﬂ)mééseem(ﬁelém wias gyeHedhion PMF

m xt ure C z I dry :
at rmsphteorr -eg%ar{rlll fb\l\ﬁ)@h g@ﬁgl)%%df%g% {1&% ﬁ@gmﬁ{c’qgg{ﬁ)ﬁd}'aﬁat ed

HO  wasdiasidest mbMFte whiehpasahL(®65 eﬁﬁelgsmd W didied Crﬁeodsleé?r hoxtife wihe

m xture was concentrat ed in vacua and then suspended in 2 MKOH (200 ni),

ref | uxeRPHEH 1o thREeHN aRd wip Agitatgd genthvifer 2 Ars: Mhe sepin wasdisinesk Waﬁhndw‘eith The -
o BV ASA okl b DD Bl S SR S e SR
times tmeaﬁlghf at rdor&&empelfamre (18lersyli Mt dwrnmg the resin was drained, washed with
. DMF (3x), DCM (3x) 50% TFA/DCM (2x), DCM (2x), DMF (2x), DCM (2x), methanol
(2x), ether (2x) and it was dried to get 28¢g phenol resin, B1. The degree of substltutlon was.
- §=0.89 mmol/g resin’ (calculated from the weight mcreaSt.,) o ]
' ' Loadmg of the first acid. 1. 2 g (5 mmol) N—tert—butyloxycarbonyl 5- ammomdole-2-
_ .‘ carboxylic acid (Boc—SAm—OH) was suspended i 20 mL DCM. 0.78 mL (5 rnmol) DIC was |
- added followed by 100 mg (0.8 mmol) DMAP. The suspensmn became clear w1thm 5 o
2 mmutes The clear solutlon was added to the dry, 2 8 g (2.5 mmol) phenol resin, Bl and the
mixture was agltated overmght (18 hrs) at room temperature Next day the resin was dramed
~ washed with DMF (3x) The unreacted phenolic OH groups were blocked by acetylation w1th
20% acetlc ‘anhydryde in DCM plus 0.5 mL DIEA. The resm was then washed with DMF -
(3x), DCM (3x), methanol (2x), ether (2x) and was dried resultmg in3.2gB2 B2 The degree of
substltutlon was about 0.55 mmol/g resin — based on the wei ight increment.. . _
Synthesxs 160 mg (O 1. mmol) Boc—SAm-Hba—Resm (B2) was swelled in DCM for ten S
minutes then was treated with 25% TFA 2% anisol in DCM for 20 minutes, It was washed 3x e
- with DCM and 3x with DMF. The unprotected B3 was coupled in DMF with 151 mg 03
: 'mmol) B4 chpeptlde (synthe51zed separately in solutlon) using 108 mg (0. 285 mmol) HBTU

and 104 p.L (0 6 mmol) DIEA for three hrs resultmg m the resin bound mpepude, BS. The '

2



The crude diacid was dissol ved and concentrated from anbyeeesbRyroal ne -
three tines and dissolved in dry DW (14.5 nL). Diisopropyl ethylamn ne:
(5.05 nml)wepripegsded followed by 2.62 nL (15.25 mmol) of peT/US01/20334

pent af | uorophenyl -trifluoroacetate. The reaction was stirred at anbient
t enperature overni ght and then concentrated i.n vacuo. The resi due was then -

puri fi edesghwas whshed avitePMIO(BuhP O 3y) sobwes trard vithdhe TF Ayl wa

di | ved n 30 L d

(0300 ihart SPAEE 2 BinhEL RE e bR SRl bl LG o ﬁxigé?ﬁ?wdﬁﬂ@
H-1&8), ﬁ%e@ﬂm(cﬂaon%’d‘hm Oule FXAVENE \ﬂvﬁhﬂﬁ'fgﬁiréi@éﬁ 8f BHP Mé-boxyl ic acid
bIS {[2-(2-am no-ethyl'carbanoyl)-I Hindol-5yl}- amde}-1 To a sol ution of

" 5- ni t.r carboxkohidinebAdBebloridg 4146 mE, 20 mmell)andD it (i‘al#qlL (22(5nm91) owgroight OAC -
(25 nmL) was added 10% Pd/ C_(.De a typ ch) The .f| ask was
evacuat 88 ePERAES tWﬁB?%ytfg WE@ theipraduct ﬂ%é"aéﬁ ' %Q%%fy PR wi th
hydrogegeat, 4\91t19EbA at Sms[%g%ﬁﬁgﬁ)r%ﬁh?hgpesﬁig ﬁﬁb&%h%ff e ShpeffiafRs. at -
ambi ent tenperaturé. The suspénsion was filtered through a Buchner funnel
and ri nsas egapoedted irt vareem\aht thevetranting oil Wm pfechplrautdefromndeﬂmmilw:@s ether. e -

concentrated to dryness., The resultin no-i ndol e was 't hen ed in
dry DVF Ihe Prechaiiateatias sy dawpgngd waggricd. ih H@?yr PFLYRSH %i%‘fdm in

a vial,

A E L g e e /“Foué(?ﬁg?% e UELELREBLAMEL 2, |
ether. 70 rﬁmﬁnﬁ)esfhelueerm,snelcadd@ﬂs ¢m§@4%)(1®38E81MS GaEhé fatcd forwaHr‘oac etic
acid (3.2 nL). The solution was maintained at anbient tenperature .for 30

m nut es 64hd8k hen product. was. precipitated-with 40 m col d .di et hyl ether,
decanted and rinsed twice with ether. The crude product was taken up. i nt o
0. 1% aqueous TFA and purified -61- 27 Decenber 2004 WO 0210060

PCT/ 1JS0OL/ 20334 by | PLC (Vydac IagmeEgﬁxZS cmcolum, 0%to 60%
acetonitrile gradi ent over 30- mnutes, /mn.) to afford 102 as. the

bi s-tri f Sethemacef Hi-dndad¢-2.5-dibarboypdic mééd[%&amm@etkﬁka&%m%biﬁ-le%r%d to

-20 Cand th I / di
preC| pla'?at edeé}ri]\yf‘ﬁ" %W@ I O gg'%fh\é\’%gfﬁ. jlééhggoslo%g b‘l”éIE sal t (38 4
ng) . ,MS: 3287[M+2H]/2-‘ ' _ -

The same amount of tBoc protccted peptlde-resm (0.1 mmole Schemc 6 (BS))
o ‘instead of removing the protecting group was first clcavcd from the resin with EDA as
: descﬁbed_ in Example 50. The resulted aniiné was treated; with 146.6-mg (1.0 MO_IC) of 14-
, -Pyrézole-l-ca:boxamidine hydrochloridc in DMCF (2mL)}) solutio_n-overni gl'lt._f The feé.cti,on o
P mixturé was eva‘po’rafed to dryness and the remaiﬁing oil W.aS'dissollvéd inSmLTFA -
- contauung 20% anisol. The deprotectlon was complete in 30 mmutes When the product was
' prempltated by addltlon of 45 mL cold dlethylether The prempltate was ﬁltered off was
- washed with ether and was dned The crude product was punﬁed w1th HPLC (V ydac 12 pm-
- C132.2x25cm column 0% to 60% acetomtnle gradxent over 30 mmutcs flow 20 mL/min).
) The overall yield was 15.2 mg (22%) 104. ES MS-. 648.26 (caled. for M+H+ : 648.28).

EXAMPLE 52

© Synthesis of J H- Indole—Z 5—dzcarboxyltc acid bis-{{2- (Z-guan:dma-ethylcarbamoyl) IH-
mdol—.‘i—yl] -amzde} 105 '

63:-



.~ was washed 3x  vith

EXAMPLE 50 Synthesis of I'H Indole-2,5-dicarboxylic 27 December 2004 ‘

aci d- 2-{[ 2- (2- ami- no-=et hyl car banoyl ) -. 1Hi ndol -5- ylI]-ani de)

5-{] 2-{ Jv@¥anicgy no- et hyl.car banoyl ) -1 H i ndol -5 yl]-am de), ;:‘ilﬁlsoilﬁﬁg rre 6)
Loading. of the linker. 2.5 g (2.55 nmol) MBHA resin (S=. 05 was 'swelled in
"DVF for 5 mnutes. 1.06g (7.65 mml) 4-hydroxybenzoic acid and 1.03 g
(7. 65 nmmol )8 M(Wﬁsmnmil@W\ﬁut treatd@MFith d 4uhing {01 mBoid) of 7HEByramale)l- DIC was

for  sakamidii plsbibded B oMo aduien r%%medes e AR o U160
rnL Didpagéehion rmeﬁh?@@ﬁhemae uigisd ddtgedeaed gg%egw%g@g@%seﬁ} oo

tenperature (18 h Next rning the reS|n vvas dr

© (3x), BSCBS(185) 6960V CERA. BENVIGEK): 69DCI.( 2x) , DMVF (2x), DCM (2x), met hanol
(2x), ether (2x) and it was dried.to get 2.8 g phenol resin, B1 The =
degree: of substitution was. S=0. 89 rrrml/g resin (cal cul ated fromthe

wei ght increase). Loadi ng of the }%l‘?ﬁ . 1.2 g (5 nmml) S

N- lert - but yl oxycar bonyl - 5- ami noi n I"e- ¢arboxylic acid (Boc-5A n- C]—I) was
sus pendedhasis G0 HrindoG\e, 5deE&Wlﬁaﬁﬂﬁb}{[ﬂ(@-d&ﬁiﬁo%d@ﬁéhrfﬁ@inbﬁ&ed[ bifoll60 Ny
(0.8 mmol ) DMAP. The suspension becane clear within 5 mnut es. The cl ear
sol ution was added to the dry, - ZYQ‘WKdZ}SIOﬁWDI) phenol resin, B.1 and the

m xture was agitated overnight (18 hrs) at roomtenperature. Next day the -
resin was drained, washed with DVF (3x). The unreacted: phenolic. OH groups
wer e bApsmﬂuimwmmqw atdagoitic Acid28¥thybestér] €07 goagHryde in DCM plus 0.5 i~
DI EA. The resin _was then washed with DMF (3x), DCM(3x net hanol - (2x), =~
et her (2x) &rﬁjSQM@rmf feﬂlﬁ@éﬁ-mdnb‘:-lﬁa@omﬂg,c Bad nxtikylchstyr 608 200 sug@i 9t ut i on

250° REnbis e Rl o el kb asal 0 (P, Pl Ve R e RS 'ei
M nut e&s tinesd Mfek Ko Dcﬁfdm%&ﬂ ardled %h%%a%geﬁ%k 30k Bﬁ%f The 38sphdist es.

3x. with DMF: "The unprotected B3 was coupl ed |n

DVF wiMah S‘IIEG_ Wgoraysty at ream denpaatude fuR0 minyesy Tht estelystiwaefilierad offfy then

| 10 0.2 | d .10 6 | for
: ﬁrgéfﬁf@é o V2% BrbRed B B 02 o FiSER, s st DS gt P b A T
Decerr@aalﬁagﬁms t&&m& el {Mﬁ@u: DR, fcﬂﬁéd&-aﬁﬁam%@ds ‘thdi‘B%d( 3x)

DCM (3x) an reate h t eTA/anlso/
was used for the next step Wlthout purification

(B) 1H-Indole-2 5—dlcarboxyhc acui bls-{ [2—methoxycarbomyl~IH-mdol 6-yl] annde} 109
(R-CH3) o : : - o | -

7 - The freshly prepared (as descnbed abovc) 6-amino- 1H—1ndole-2—carboxyhc acid - |
methyl ester (0. 91 mmole) ‘was dlssoived in 3 mLof dry DMEF. 235 mg (0 44 mmole) 1H-
Indole-2,5- dlca:rboxyhc amd d1pentaﬂuoropheny1 ester, 110 (Example 1, Step B) and 156 uL )

1(0.91 mmole) DIEA: were added and the rmxture was heated under argon at 55C° for three
days then was evaporated to dryness. The oﬂy resuiuc was tnturated with ether to glve 200

mg (83%) sohd product wlnch was pure enough to continue the synthesis W1th0ut further

punﬁcatlon

(C) 1H- Indole-2 S-dlcarboxyhc ac1d bls- {[2 (2 ammo ethylcarbamoyl) 1H—1ndol~ -yl]-
armde} 106

50 mg (0.091 mmoie) 109 (R_CHJ) was dlssolved in 2 mL neat 1 2- ethylenedlarmne
and was kept at 55 C° ovcrmght (18 hrs) and was cvaporated to dryness The remdue was '

 le4-




reagent agal n for 20 mi nut es. The TFA was washed out WI p_h[jaeulnb&xgooand DVE-
(3x). The free am no containing nolecule was treated with 10 fol d excess

~of 1 prrﬂ]@dzﬁmksﬂ car boxani di ne hydrochl ori de (146.6 ny, ‘Vipcqnmjpﬁo);g‘and
DIEA (344 L, 2.0 nmmol) overnight at roomtenperature to give B6. Finally,

the product (103) was cleaved fromthe resin by treating with EDA at room
t enper adifselvedin 2 miometharpleandewasprogipitated bypddition pf 43 M- ShtesrnBhant * was

d d f R
et Reeivifhie 5, e REPY A R VR B GG A ATHELARE0 o
was puriypi %sghhgea*ﬁlﬂ‘ﬁ HEMY gvgvdzﬂe%m&ﬂc 22x3% %ﬁl SIsR) 0930 609%ckeRnfifd

acetonitrile I ent over m nutes low 20 nmL/m n) The overall yield
vvas 16 gradient 24643010 ButdSSTAMS: 2064 B/1dif). (Tied poufi fled foomphvipd was trem@exz@i)to MPLE .

5112 suhh HsSarippie S b6 R HG & dioxane and precipitating
2-{[2- (%Vlﬁlu% d'!l“ﬂé)o@ér?l:f g& %@Xlr)l 1'5"% kSSEMFl 50650 d8lod, i4v+fdhe sanme
of 't Boc p

anount pr ot ec ept 1 de- r |n (0 Scheme 6 (B5)), i nst ead
- of renpvbag6).he protecting group was first. cleaved fromthe resin with EDA
as described in Exanple 50. The resulted am ne was treated, with 146. 6 ngy
(1.0 imol e) of. 1H Pyrazol e-I|-carboxam'di ne hydrochloride in DVF (2niL).

sol uti on over ni ght The reaction st evapor at ed to dryness and
t he remai ning oil was- di ssol ved in A containing 20%ani sol. The .

depr ot ecSyinthesihay KFOIRIAE-Q, S-thicadfbonylivied bzsvﬁé#ﬁdﬁﬁn@pmﬁymarbﬁwylbihranq&blt ated
by addition of 45 nL col-d diethylether. The precipitate was filtered off,

was. ashed with ether and was dppéaamided lude product was purifi.ed: W|th.
HPLC (Wdac 12 m Cl18 2.2x25 cm colum, "0%to 60% acetonitrile gradi ent .
over 30 nminutes, flow 20 m/nin). “The overall yield was 15.2 ng (22% 104.

ES MS: 648. 2@&@%@6 lliQ\Faslb’ﬂ'llrﬂlesﬁﬁh‘iﬂﬁ)descE:i%NﬁbECBﬁpﬁmm hegsinsExafnpié 53,ndol e- 2;
5-di carboxylic acid bis-{[2- uani d| no- e'{ﬁbg/l car banp

i ndol - 5u§ing propagel ,3-demingn n deld Sgpms %&JM«’SG%‘Y&%@]%%@@Z 8.2 gy
(0.01 n%%_%)_l(m was treat ed y\nth.14.6 ng_(o._,l ml e)_l of .l_l-l-‘_PyrazoI e- l,' '

EXAMPLE 55 _
Synthe.szs of N N" st-[2-(2—ammouethylcarbamoyl) ]H—zndol—5-yl_]-zsophtkalam:de 112 ’

Compound 112 was synthes;lzed as generally descnbed for: Compound 106 in.
- Example 53. Yield 10 9 mg (18%) MS 567.26 (calcd for M+H" 1 567. 25)

‘ _ EXAMPLE 56 N L _
Syntheszs of Pyrzdme—Z 6- dzcarboxyhc acid bzs—{ [2- (Z-ammo ethylcarbamoyl) 1H~mdol—5- :
‘ yl]-amzde} 113

Compound 113 was synthesxzed as generally descnbed for Compound 106 in
Example 53..Yield 23.2 mg (41%) MS 568 24 (calcd. for M+}F 568 24).

EXAMPLE 57

. Syntheszs Pyrzdme—2 4-dzcarboxyhc acid bis-{{2- (2—ammo~ethylcarbamoyl) ]H-mdol— -yl]-. g
amzde} 114 | o '

- N | _65‘- .



car boxam d| ne hydr ochl oride in DIVF (2m:) sol ution as deQEdeoerdibemZ(E)darrpl e
51. After - evaporation, the oily residue was purified with HPLC in the sane

way. Yiel %0 b5ofsen (23% B9. ES M5’ 690.27.(calcd. for My )
EXAVMPLE 53 Synthesis of |H-Indole-2,5-dicarboxylic acid. P [US@‘%?Bﬂ)

bis-{[2- - (2-am no- et hyl carbanoyl ) - ]H i ndol -6- yl]-amide], 106 (A) ,

6- Ani‘no- | H-| rﬂmhpetﬂldchlrrhowdynmeamediad@rxh;dllye&t;ﬁibedlfwc@ﬁp@hﬁd 10dma -

sol uti or NltromlH-l ndol e-2-car box%I ic_acid methyl ester (108) 200 rrg
(0.91 e v Giekd ki-Lmg GO%eMmarép ét(‘l’f’}‘F‘bcf@t%ift"‘é'Il 5681399 Pd/ C (40ng) was
added: The flask was rinsed 3 tinmes with hydrogen and’ filled with hydrogen
at 30 to 35 psi. The suspension was stirred vigorously at roomtenperature
for 30 mnutes.: The catal yst was fiEmess the filtrate was evaporated-
in vacuo to_dryness. The resulted 6-am no- H i ndol e- 2- carboxylic acid
met hyl esYehesipleridingisngHisashovlioaci\bé- ([gr(ﬂr@amteéwwéaérprwf adobtellz: 3,
Rf: Q.31) ‘and was used for the next stgé} ﬂghout purlflcatlon (B)

1H I ndol e- 2, 5-di carboxylic: acid '

bi s-{[ 2- et hoxycar bo3{ayl - 1H i ndol - 6- yI] am de} 109 (R-CHB) The freshly

prepared (as, described above) 6-am no- |Hindole-2-carboxylic acid methyl
ester (0.91 rﬁﬁmequnﬁlelédewmc;mi:d\as-gem@raﬂwfdeanqbemwf Cospongd 198 1453l e)

e B e G Sl RENAL soseplery| oorer, 10 (Sampe !
under argon at 55 C for.three days then was evaporated to dryness. The

oily residue was triturated with ether to give 200 ng (83% solid product
whi ch was pure enough to continue. Eh’e&Mﬂifﬂhé%l s W thout further

ficat 2: 5- d '
bi's. {12 ( St @%ﬁ*&?ﬁgmm '%%yb(éf@ﬂygolawﬂetfophﬂwe% %6( 0. 091"
mol e) 109 (R=CH3) was .di ssol ved |n 2 nmL neat 1, 2-ethyl enedi am ne and was. &

kept at’ 55 'C overhnight (18 firs). ‘and was evaporated to dryness. The -
resi due was Coongﬁmn@ddéwtmmyﬁmeﬂzmmhaﬁﬂﬁﬂeRﬁBBNMCmﬁamd 106 in -

Exampie 53 Yleid 34.9 mg (61%) MS: 567.26 (calcd for M+H+ 567. 25)

_ : S EXAMPLE 60 ‘ _
: Synthes:s Pyrzdme-Z o’-dzcarboxylzc acid bzs-{[2~{2~ammo erhylcarbamoyl)—]H—mdol-6 ylj-
amzde}. 117

Compound 117 was synthesmed as generally descnbed for Compound 106 in
Example 53. Yield 35 5 mg (61%); MS: 568.25 (calcd for M+H" : 568.24).

| _EXAMPLE 61 - |
| Syntheszs Pyrzdme-.? 4-dzcarboxyhc acid bzs—{ [2- (2—ammo—ethylcarbamoy0 ]H—mdol-6~y1]- :

amzde} 118

Compound 118 was sy_nthesized as gehefa_liy described for Compound 106 in
. Example 33. Yield 35.3 mg (61%); MS: 568.26' (calod. for M+H" : 568.24).

EXAMPLE 62 _
Synthes:s 1H- Pymzole—3 5-dzcarboxyhc acid b:s { [2—(2—ammo ethylcarbamoyl) ]H—mdol—6—
' yl]-amzde} 119

-6



di ssof ved in 2 nL nethanol and was - preci pl t at ed by addi Qymcgﬁ,béﬁgo(m_ of
ether. The preci pltate was . spun down, the pallet was washed twice with

et her andyWas,sished. The crude 106 was purified with BPLCl{(}.ﬁfggﬁﬂ@ng Ci8
2.2x25 cm cof.umm, 0% to 60% acetonitrile gradient over 30 m nutes, flow 20
mL/mn). ‘The purified compound was transferred to HJ salt by di ssol Vi ng
in 2 n nmethanol, treating with 1 nL 4N. HO in. dioxane and precipitating
with ether. The overal | yield was 9.1 ng (15% .10 S Ms: 30 (cal cd.
for MrH+ Goﬁoqmyunémmwﬂlﬁwﬁ(é Hf‘e&fff@f%b’ qeﬁﬁfﬁ?&é%g Omcgg&o‘&xyl ic acid

bi s- - Co d
vvla: sy(/L ngée?%gg?gggmé)cﬁzpﬁgdﬁﬁ%f }gxarrpl e 53111u3| gou'n ‘111

propane-1 , 3 d| amine in Step C..Yield 8.6 ny (18% MS: 634. 38 (cal cd. for:
M+HK : 634 29) . EXAMPLE. 55 Synt hesi s of o
NN . Bi's-[ 2- (2- ani no- - et hyl car bano 755 éél 'S yI ] -1 sopht hal ani de, 112"

oo G B R R L (A5 b OB B IR Sh
EXAMPLE 56 Synt hesi s of Pyridine- 2,arkideli, 420 boxyl i c. aci d.

bi s- ([ 2- (2- ami no- et hyl carbanoy! ) - | Hi ndol -5- 'yl ]-amide}; 113 Conmpound 113.
was synthesized as .generally described for Conpound 106 in - Exanpl e 53.

i ¢ % o8  SuBSed s 0 bl ol e

bi s-{] 2E£§ngimsoos{%1@3|nﬁ%?ﬁswyh¢sImu@ot@hic& fiok BA+H $%6)21)114 27 Decenber
2004 WO 02/ 00650 PCT/ US01/720334 Compound 114 was synt hesi zed as -generally

descri bed for Conpound- 106 in Exanple 53.Yield 17.1.ng (30% MS: 568. 24
(calcd. for M-H+ 568. 24) EXAI\/PLEE':}@AMPLEM _

Syntheszs JH Pyrazole-3 5 dzcarboxyhc aczd bzs-{[Z (2—amma ethylcarbamoyl) JH—mdol—S-
' yl]-amzde} 121 - '

Compound 121 was synthesmed as gcnerally descnbed for Compound 106 in
‘ Exarnple 53. Yleld 3.7 mg (7%) MS 557.23 (calcd for M+H+ 557 24)

 EXAMPLE65. o
l Syntheszs 1H- Indole-;’ 3- dzcarboxylzc acid bzs-{[Z—(Z—ammo-ethylcarbamoyl] -1 —methyl-]H .
| benzzmzdazole-5 yl] —amzde} 122 :

Compound 122 was synthesmed as generally descnbed for Compound 106 m R
Examplo 53.Yield 6 Smg (10%) MS: 636.37 (calcd for M-E—I-fr 636. 40)

v | EXAMPLE66 '_ |
Syntheszs JH Ina'ole 2, 5-dzcarboxyhc acid bis- {2—[ 2—(2-hydr0xy—ethylammo)-
‘ ethylcarbamoy{] ]H—mdol—6~yl}-amzde) 123 '

: Compound 123 was synthemzed as gonerally descnbed for Compound 106 in 53
5 Yleld 12. Smg (17%) MS: 694 35 (calcd for M+H+ 694. 31)

EXAMPLE 67

2



. Synt hesﬂi_sr Pyri di ne- 3,5-'di"car‘boxytji c acid - 27December2004 Lo
bi s- (C2- (2- ani no- et hyl car banoyl ) - 1Hi ndol -5yl ]-. ani de), 115. Conpound 115

was synt hegh 386heae. general Ly descri bed. for Corrpound 106 |n5§§ msa(ffﬁ)g% 30 ny
(53%; MS: 568.25 (calcd. for MrH : 565.24). EXAMPLE 59 . TREL4

N - Bi s-[2- (2-ani no- et hyl carbanoyl )-] Hindol -6 yl]-isophthal ani de, 116
ConpoundSyrieesisees & mlnkes?, ieﬁhabwg»énezrcai biy- {ﬂk@dﬂnﬁm@zlfzmno@mﬁpt&uwnﬂcﬂﬂjm
Exanpl-e- 53. Yield 34.9 ng (61%; M 567,.26 §ca| cd. for MH* : 567.25).
EXAMPLE. 60 Synt hesi s Pyridi ne- Z’doé“ﬁdflégﬁﬁ‘?ﬁ}y aci d o :
bi s- ([ 2-(2--ami no- et hyl car banmoyl ) -] H-i ndol -6-yl] ami de), 117 Conpound 117
was synthesized as generally described for Conpound 106 in- Exanple 53.

Yi el d 3%5A%SymthéHd 64 6-Nulbo- 1 56Rd8fke-1- eatbeﬁlyhcf &id Mt&ﬁnethﬁﬁﬁnﬁ&):thyﬁMb = . A
Synt hesi s Pyr| di ne- 2, 4-di carboxylic acid -
bi s- ([ 2-( 2- anPAR&2R @awtka)rﬁ:wvo-]lﬁ mﬁal@rl-earwpdwamcuaethﬂ rsteomadmniquls‘

d.fo | 53.
5 TS e PR SRR L SR 105, BTl
Synt hes ieﬁapHrhtEW BB rdsi@udivaAirRevaidd Witk BlHxane to give 528 mg (f4° 6) yelIow solid
bi s- ([ 2- am no- et hyl carbanoyl )-]Hindol -6- y 66 27

Decenbeip WW@DMW%@Tl@({S@MdMﬁ%dZWLQBMS synt heS| zed as
general ly. described for Conpound 106 in Exanple 53. Yield 9.6 ng (17%;
MB: 557.23 (calcd. for MH{ : 557.24). EXAMPLE 63 Synt hesis

ool o) Sl eTdamhd Srohlthel) Sabbinicuarinm, %‘3%"%@“8?"2?'“5 126
- descri bed f ofoGmopsiondb18H9 g (0 3 mmole) 1251 ina mlxture of ethanol/ethylacetate 1:1.
'10% Pd/C (40mg) was added. The fiask was ﬂushed 3 tnnes with hydrogen and filled- with
hydrogen at 30 to 35 psi. The suspensmn was stlrred v1gorously at room temperature for 30

' mmutes The catalyst was ﬁltered off, the ﬁltrate was evaporated in vacuo to dryness. The

- solid 126 was used for the next step w1thout punﬁcatlon

- (C) 1H-Indole-2, 5 dlcarboxyhc acid bls-{[2 (2 dlmethylammo ethylcarbamoyl) 1H—1ndo]-6-
| yl]-amlde} 124 ' '
The freshly prepared (as descubed above) 126 wias dissolved i in 3 mL dry DMF. 54
- mg (0 1 mmoie) 1-H—1ndole—2 5- dlcarboxyhc acrd dlpentaﬂuorophenyl ester (Example 1, Step
B) and 103 pL (0 6 mmole) DIEA were added and the mlxture was heated under argon at 55
| °C overmght (18 hrs) then was evaporated to dryness The crude 124 was purlﬁed with HPLC |
_(V ydac 12 ‘pm Cis 2. 2x25 cm eolumn 0% to 60% acetonitrile gradlent over 30 mmutes ﬂow -
) 20 mL/mm) The purlﬁed compound was converted to HCl salt by dzssolvmg n2mL-° |
methanol treatmg with 1 mL 4N HClin dloxane and precrpltatlng with ether to yleld 7. 0 mg
(95 %) 124. ES MS: 662.29 (cald. for M+H" : 662. 32)

EXAMPLE 68

' Syntkeszs of ]H Indole—2 5—dzcarbaxyhc acid bzs—{[Z (3 dzmethylammo~propylcarbamoyl)- - "-
' ]H—mdol—5 yl] amzde} 127 ' o

- p8-




Exanple 53. Yield 8.7 ng (15%; Ms: 573.19 (calcd. for wbbcemggrazom)

- EXAMPLE 64 Synt hesi s IH Pyrazol e- 3, 5-di carboxylic acid -
bi s-{[ 2- (2 Thaag; et hyl car banoyl )-1 H -i ndol S- yl]-am degerddols z%qpound
121 was synthesr zed as general ly descrihed for Conpound 106 in Exarrpl e 53.
"Yield 3.7 ng (7% ; M. 557.23 (calcd. for MrW557.24). EXAMPLE 65 Synthesis
| H | ndol e- 2 &ﬁp@ﬁfdﬂ@vas tHedized as generally described for Compound 124in

bi s-{[ 2- (2- anni no- et hy[ car t hy le-5 yl]-am de),,
122 Corfpeumde 42 igkisl %mm@é/w)eb!}sa %éﬁé?aéwlfo’a%%? [?é’g%gr Conpound 106 in
Exanple 53.. Yield 6.8ng (10%); Ms: 636.37 (calcd. for MrH+ 636.40). .
EXAMPLE 66 . .Synthesis | HIndol e-2,5-dicarboxylic acid : - ,
bis-({2-]2- (2 hydr oxy- et hyl am no)E}Q&mmEmﬁbanoyl]-l | - indol -6 yl}-am de)

123. Conpound 123 was synthesized as _general |y descri bed fo
in 53. Syitkdse qufsﬁgioeeri%dzcw@méwcaﬂg lenfé%&dlmeﬁhyévmlﬁo*ef@[&“%‘%y

67 --67 27 Decenber 2004 V\gé{g"/ﬁgg lggl}»gsﬁdfa%? Synt hesi s of

1H | ndol e- 2, S-di car boxyl'i ¢ am no- et hyl car banoy! )-I H
indol -6 yl]-amde}, 124 (A)- Synt heS| s of 6- Nltro-- | Hindol e-2-carboxylic
aci d (2-dinet hyl ammo-ethyl)-am de, 125 500 ng (2,27 mmole) 6-Ntro- |

H i ndol e- 2 cGothpoaydd ﬂSa&aﬁsyméIem,Zbd asgancrallyglegerbes %@omonnﬁz‘h@at |

N1, N | -eth ht d '
Cvapor st e pand (S e Bl o BT T 1 0 i Ve 528 g
(84% yeIIow solid which was no further: purified. MS: 277.13. (calcd for

MtH+: 277.13) (B) Synthesis of 6- Ami no- 1H-i ndol e- 2- car boxyli ¢ aci d-
( 2- di et hyl ami no- et hyl ) - ani de, 126'3XFFM1%LEGDUU on of 82,9 ng (0.3 nmole) 125

'namx ylilagheesgf of ?}-}q yoh o}e-f %—hcy lcaa}* g}y e Gcid g‘ s-{[2-(2 dzmethylammo propylcarbamoyl)— ‘
' 2 3-dihydro- ]H—mdol-é—yl] amzde} 129 -

Compound 129 was synthe51zed as descnbed for Compound 124 in Example 67.
- Yleld 23.7 mg (34%) MS 694.36 (calcd for M+H+ 694. 39) '

. EXAMPLE 7 |
Syntheszs of 1H- Indole-2 5»dzcarboxyhc acid bzs~( (2-/. 2—(2—hydroxy—ethylammo)-
ethylcarbamoyl] IH—mdol—S—yl}~am1de) 130 '

o (A) 5-Nitro- 1H-1ndole—2 carboxyhc amd [2 (2- hydroxy-ethylarmno) ethyl] armde 131 _
| Toa solutmn of 2.34 g (10 mmole) 5 -Nltro—lH—mdole-Z carboxyhc acid ethyl ester
‘ (13-2) in25 mL DMF 5.2 g (50 mmole) 2-(2—ammo ethylammo) ~ethanol (133) was added and
the rmxture was kept at 55 "C for 36 hrs uuder argon atmosphere It was then evaporated to .
dryncss and the mly residue was d1ssolved at room temperature in ethanol resultmg inan
' Immedlate crystal formatlon The crystals were ﬁltered off, washed with ethanol (2x) and
7 dned to glve 2.08g product (71%) MS: 293 13 (calcd for MAH': 293. 31). 'y -NMR (DMSO-
n d.s) 8.70- 8. 67 (m, 2H am1de & 1ndole H-4) 8.04 (dd, 1H, indole H—6), 7.55(d, lH mdole H— :
7),7.37(s, 1H, mdole H-3); 3 43 (t, 28, -NH- CH;-CH,-NH-CHz-CHy-OH); 3. 39-3.33 m
2H, —NH CI_:I;-CH;-NH CH,- CH; OH), 2.71-2.66 (m 2H --NH- CHZ-CEZ-N‘H-CHZ-CH;;-
OH), 2 59 {t, 24, NI{—CHz—CHz-NH Cﬂz CH;-OH) -

’ .,—69-- .‘ o



10% Pd/ C (40ng) was added. The flask was flushed 3 timeg7Bechmbydzamgen and
filled with ~hydrogen at 30 to 35 psi. The suspension was stirred '

vi gor ouslwoak/mobeem tenperature for 30 nminutes. The catal ygbph@s L. é} ered
off, the filtrate was evaporated in vacuo to dryness.:- The solid 15 was.
used for the next step without purification (C 1Hindole-2,5-dicarboxylic
aci d bi @}F-Nitte1Hrimdoley2-earboxyliztdejd 24 Dhynphky-elit 2reatbulyloy)dartsoniytie} , 124
The freshl eﬂar eﬁ ( descri bed above) 126 was dissolved in 3 nL dry.
DIVF. 54am‘r‘?é)'%l.y I {84 1- 1 i.ndol e- 2, 5- di car boxylic acid - o '

di pent af | uor ' [ : 1 : ) : ' ex Dl EA
were added and ERLi2ERRoH) TR Rponed R0 n) DRAF 1R ES Bulrel TR0, '
‘hrs) t heas adiled avapot sdogsbritored THE afisture Hdeeme cledLinlidd nviattep uhd feadactionh HPLC .-
(Wdac 12''pm C18 2. 2x25 cm colum, 0% to 60% acetontrile gradi ent over 30

mi nut es¥as ¢asypletsdn diirnThy DMinwap ayapprated womewihe werpinisgselid sast o HO sal t

by di s | ' ol et h - thrgatd Wit} G di ne and
precipit ét{%‘quge‘\imﬁ? ﬁ' 15:1{ ﬁé%gﬂ&ﬁé?lg 178%% drirgl\;}'{}!’)f( Qi{wcggﬁ)ﬁg]}%%z?% S
(cal cd.infiale HVEFHE.79 GOZHIZD-NENAY/BY B, 68, Bidotd BSI)S8.08 (dd, 1H, indole H-6); 7.55.

| H-1 ndgg e-2,5-di.carboxylic acid bi %B‘b[ 2-2’%3-'di.r‘_ret,h | am no proi)yl car banoyl ) -

| H i nddd: Byiloledifay 7.34 6 134 iptadeHio®; 3- wmo@ico@hsbnm:r B80s.P2H334
Conpour@% 27 was synthesized as generall'y described for Conpound 124 in -
Exanpl e . Yield 16.7 ng (24%; Ms: 690.34 (calcd. for MrH+ 690.35).
EXAMPLE 69 Synt hesis of |HIndole-2,5-dicarboxylic acid . _

bi s-{[ 2-(2-di met hyl am no- et hyl car banpyl.)-2, di hydro-1Hindol-6 yl]-an de),
128 Corffoantmizsl Hagdelgra-easboxdie agist [(Ef&hudioyy-¢ButRibgcbtpoxRarpmyhd 124 in

Exanpl Yiehd 4.8 ;g (7% M5 666.33(cal cd. for MeH{' : 666. 35).
E_XANPI__%HS%O)S‘%?[%@%‘E’#%I H- 1'ndol e- 2, 5- di carboxyl i ¢ acid - |
bi's-{[2-(2- dig@EbutiaALNA 9BRAPY0.S BIRAEPYIY) in a mixture of ethanol/ethylacetate 1:1

2, 3- di‘hydroy H-i ndol - 6-y1] -am de}, 129 Conpound 129 was-synthesi zed as
descri B8 PHC GOmm iwas atided.iTheHlaghplag rigFed 3 times with hydrogen and filled with

. hydrog‘éh at 30 to 35 psi. The sxispensioﬁ was stirred vigor_oﬁsly at room temperature for 30 -

~ minutes. Thé catalyst was filtered off, the filtrate was evaporated in vacuo to dryness to result |
“in ISOmg (100%) 135 that gave a sing'le'spot' or'iTLC (Siiica,_ tdiuené—ethﬂaéetate 1.9, Ry |
©0.16) and was used for the next step without purification. | | o
(D) lH-Inddle-Z,S-dicarboxylic acid bis—(.{2-[2—_(2—hydrosz—ethylarﬁino)7efhylcarbamo_yl]- 1H .
indo1-5.-y1}-ami_de),;130__"f IR e L
- 180mg (0.5 mfnoie) 135 was dissolved in 3 mL DMF and was reacted with 50 mg _“
S -(IO.lmmolc) 1-H-.indolé-z",5-dicarbd;cylic acid dipentafluorophenyl esier and 86 pl. (0.5- -
| mmole) DIEA ove’miéht (18 hré) at 55 °C. Tl_ﬁe mixtufe was eiraporated‘t'q' drynes in \"ra;cu‘o,: o
' the -Se_misolid‘ temaining was fﬁmratéd wifh ether to give 190 mg sblid 156; The_-fBoc
_ proteéting groups were removed by dissolving it in’S mL -'I‘F A 6ontaining 20% anisol and
reacting for 30 minutes at room temperature. 40 mL etherIWa_s-,_ added and the mixture was
spun down. The ‘sﬁpematé.nt was discarded, the paliet was'washed with ether 3 .fimes and was
dried. The crude 130 was purified with HPLC (Vydac 12 pm Cis 2.2x25 om column, 0% to”
. 60% acetonitrilé gradient over 30'minutes; flow 20 mL/rﬁiri). The purified cdmpp@d was

7' converted to HCI salt by diésolVing in 2 mL methanol, treating with 1 mL 4N HCl in dioxane

~70-



Yield 23.7 ng. (3411/0); M5 694.36 (calcd. for MrH+ L.} 697 .082einbEX200AE 71.

Synt hesi s.of I HIndol e-2,5-di carboxylic acid '

bi s- ((2- [Weo©2ngsdr oxy- et hyI am no) - et hyl carbanoyl ]-] H-| ndobemmlyzosam de)

130 (A) 5-Nitro-1Hindol e-2-carboxylic acid

[ 2- (2- hydr oxy- et hyl ani no) - et hyl ] - ami de, 131 To a sol ution_of %’I%HQ

- ol e) &N predpitiingieshetiRs tayiblddl wed42.3 %) 130. ESMSt 69 ‘t%%é)alqdnfoz Y=
5.2 ¢ (gg%agﬂol e) 2-(2-am no-ethyl am no)-ethanol (133) was added and the.
m xture /kept at 55 C for 36 hrs under argon atnosphere. It -was then

.evaporated to dryness and the oily residue was dissolved at room

tenperature in ethanol resulting inan imediate crystal formation. The

crystals Were filtered off, washe®EXAMPEENZnol (2x) and dri ed to give

2. 08 t 293 13 (cal.cd 3 o
ds) : %o e %‘6“7&% #{’/%Giﬁlgs fficdero [i”rﬂgﬁﬁf? Q‘SF'{[E)(& %‘6%2(’@5’3 O’R’Pi)r "Fylﬁ%l e"‘lﬂs’}é ﬁ§§7 ‘55,
(d, 1H |ndoI e H 7); 7.37 (s, ;- 59;;})55,,3@23)37 3.43 (t, 2H, .

" NH- CH2- CHz-NH- CH2- CH - OH); 3. 39-3.3 - NH-CH - OHz- Ni- CHR- OHR- OH) ;-

2.71-2.66 (m 2H, -NH-CHZCH NH- CHz - CH2 OH); 2.59 (t, 2H, .
- NH CH2- CH2- NH CH - CHz- OH) 27 Decenber 00650 P 01/ 20334 (B)
SN tro- it haBPevRd 457 B sYItesizer ds gencrally desctibedt fo? Compound 1301 |

(2 (2 fy e&@i TRNK] I ARARAY For NATLMOBGEREY | | - ani de, 134
2. 089 ( é)h & é?%m%gggé’ spendedglfg Yo M 28 71§9v (7.83 mol e)
t Boc20 was added at room t enper at ure. The_.m xture becane _cI ear in ten
m nutes and the reaction was complete hr. -The DVF was evaporated in

vacuo, the remaining solid was crwl’ﬂg‘g& fromi-so-propanol to yield

coney: oot AR o eitia 48 (3 PR fr i o IR,

indole H7); 7.34 (d, 1H, mdolﬁdb{-d—);l] é}m@ﬁ} 3383 (m- 8H, rret hyl enes) 1 32 g
9H, CH3) (O 5-Am no-1Hi ndol e-2-carboxylic acid '
(2- hydroxy-et hyl -2-tert-butyl oxycar bonyl - .ami no) - et hyl ]..-am de, 135 To
I

2-
sol ution of. 196 13 : Id \Gt at e
1" L0 pal € FOHER R ATe S wale g it aEleHBRNRL ol IR O
d filhad Dﬂrﬂ: 51 mg (0.35 mmole) 1-H-pyrazole-1 1-carboxamidine hydrochloride and 73 ].LL o
(0 42 mmole) DIEA was added. The rmxture was kept ovcxmght (18 hrs) at room temperature
- then was evaporated to dryness. Thc o11y remdue was punﬁed w1th HPLC (V ydac 12 um Ci3

(
[
a
1:
a

n

. 2 2x25 cm column, O% to 60% acetomtnle gradlent over 30 mmutes flow 20 mL/min). The E )
- punfied compound was converted to HCI salt by dlssoivmg in 2 mL methanol treatmg with'1 .
- mL 4N HCI in dmxane and prec:1p1tat1ng with ether to yleld 3.3 mg (13 %) 138. ES MS:

| 690 41 (calcd for M+H" : 690.30). o

. - EXAMPLE 7 _
, Syntheszs 1H—Indole—2 5—d:carboxylzc acid bis-{{2- (Z-guanzdmo-propylcarbamoyl) IH—mdol— |

6—yI] amza’e} 139

Compound 139 was;synthesized as generally described for Compound 138 in
Example 73. Yield 2.0mg (8%); MS: 718,43 (calcd. for M+H": 718.33).

. 7-571- !



hydr ogen at 30 to 35 psi.. The suspen5| on was stirred vi gbmemeazombom
tenperature for 30 mnutes. The catalyst was filtered off, the filtrate

vvas evapw@bgdoss; vacuo to dryness to result -in 180ng (109&@-,U},§§20t3§1ﬁt gave
single spot on TLC (Silica, toluene-.ethyl acetate 1:9, Ri: —and was.

used for the nhext step without purification. (D) 1HIndole-2,5- d| car boxyl ic
acid bis-(.{2-[2-(2- hydroxy et hy| #XNAMPIH A§| car banoyl ] -1H -

A et 2 o B S NS Bt e e Al O
di pent af | uor ophenyl ester _and 86 %, (fg,,,@ gl e) DI EA overnight (18 hrs)" at )

55 C. The nmixture was evaporated 10 dry €s in vacuo, the senmsolid
remaining was triturated with ether to give 190 ng solid 136: The t.Boc

protecting oups re removed by. di ssol yj i'n, 5 _nmL TFA_ cont ai ni hg 20%
ani sol . and %Ig‘t‘t“ﬁe 456’?’393%“% eHEERE %@t“etad]é’rﬁ%ﬁ‘e?ﬁﬁérfatGP@Poﬂbdﬁ% 88t her was

added mm@S@\gEMr%hy(geﬁ4% sd@%ﬂw@é&dsﬂﬂ Ieda@%,_%%irdtscarded the‘

pal | et was washe _ t| nmes ude 130 was
purifiéed with HPLC (Wdac 12 m G s 2.2x25 cm coI um, 0%to - 60%
acetonitrile gradi ent over 30 mnutes, flow 20 m_/m n). The purified.
conpound was converted to HC ‘sawljd'r%gél ving in 2 nL methanol,

treati i t o
bt L% 2053 Rk IR B S EsAOBIE LR BB 2 A ITINRE0 . | 0130,
ES MS: 694.29 (cal cd, j;wpywukbamcﬁfammhdo@w{ﬂa&ﬂ@ }othesis

| H 1 ndol e- 2, 5- di carboxyllc acid. bi's-{[2-(3-am no-2-hydro) (y - -
propyl car bam)yl ]-1H | ndoI e-5-yl]-amde), 137 Conpound 137 vvas synt hesi zed

as general | 30 (86%
VB:  666. 42 cg‘ﬁﬁ’ Eh? n@%"@q % es"“‘t‘?ﬁﬁ(ﬁfp%&%@“%‘ﬁ?ﬂ §’“8? 5.

| H | nddlield 2, Bmgi(609:paa8k 780. exz(dkm For{NA2H( 2 7eoea) di no- et hyl car banoyl ) - 1 H -
indol 6 yl]-amde}, 138 To.a solution of 23. (35 prol e) 106 (synt hesi zed

as descri bed in exarrple 53) in -
EXAMPLE77

- Syntheszs of 1H- Indole—2 5-dzcarboxylzc aczd bis-{[2-(2- ammo-ethylcarbamoyD ] -
o ethowmethyl—IH—mdol- -yl]}-amzde} 142

 Asolutionof 23 g (10 I_nmole)_Santro—lH-indole-.s:;;_Z-carboxylic acid cthyl ester (143)
in DMF was cooled to 0°C 2nd 598 mg (15 mmole) NaH (60% in mineral oil) was added
| with vi gorotts stirrihg,"l’he ﬂask was evacuated and kep_t_:un,del-' Vacuutn ,for 1hr. 1.44mL
(15 5 mitlole) ethoxymethyi-chlodde was added stiil at 0°C. The ndixture was ﬁthher sttrted '
for 1 hr at room temperature then it was evaporated in vacuo to dxyness The ozly residue was
extracted w1th ether, the ether phase was evaporated and the remaining solid matenal was
. crystalhzed twice from 70 mL 1so-proppy1 alcohol Yleld 1.7g (58%) 144. ' L
146 mg (0 5 mmole) 144 was reduced, coupled w1th 1-H-indole-2 S-dlcarboxyllc a(:ld
: dtpentaﬂuorophenyl ester (Example 1, Step. B), reacted with ethylerediamine and punﬁed as :
described for 106 in Example 53. Yield 40 mg (55%) B507-b. ES MS 722.49 (calcd for
M+H+ 722.34). -
, EXAMPLE 78 _ E
Synthes:s of IH Indole 2 S—dtcarboxyltc acid bzs—{ [2—(2—ammo—ethylcarbamoyl) 1-
' metkoxyethoxymethyl—] H-zndol S-ylf }-amzde} 145 |



2 mL of DMF 51 ng (0.35 mmol e) | - H pyrazol e- | - car boxan 87 Decytenzdidor i de
and 73 gL (0.42 mmvol e) DI EA was added. The mi xture was kept overnight (18
firs) at weeabggperature then vias evaporated to dryness. pEasoi/tassd esi due
was purified wth. HPLC (Vydac 12 Jim Cl8 2.2x25 cmcolum, 0%to 60%
acetonitrile gradient over30 mnutes, flow 20 nmUrin). The purified
conmpound was converted to HCl salt by di ssol ving in 2 nL nethanol, treating

with 1 nh 4N HO i oxane and rec

L ot ENorC L 95 A B Gl g eSS bl H S O
| B | ndof@n@xveflb A4 !&&0%1@92 @7@/ BYMEI7E®.52 (caled. for MAH : -
pr opyl car barrge fﬁaﬁl—l-ﬂ%l ol-- -amoé %39 Conpound 1(39 was synt. hesi zed
as genef3l.3g). desc,r_l_ bed for Corrpound 138 in Exanple 73. Yield 2.0ng (8%,
M5: 718.43 (calcd. for MtH} 718.33). 27 Decenber 2004 WO 02/ 00650
PCT/-U501 / 20334 EXAMPLE 75. Synt hesi s | HIndol e-2, 5-di carboxylic acid -

“bi s-([2-(2-guani di no-et hyl car bar n?ﬂﬂﬂ\ith Eraol -5 yl]-am de}, 140 Corrpound
140 was synt hesi zed as general |y described for Conpound 138 in Exanple 53.

Yi el d 50 nySyp2kess; of NB-Irtadie- 39-dicadborlictavid Mstf2-(2-68Gn@ehyia@xiamut-1r6 ,
Synt hesi s | H I ndol e- 2, 5-di car boxyl ic ac ani di no- 2- hydr oxy-
propyl car barmoyl ] - 1Hi ndol’ée‘#}"@f”}eté}fﬁfdté'}m}ofé @o%’%ﬁi‘f&rdl%il was synt hesi zed as
descri bed for Corrpound 138 in Exanple 53. Yield 9.1 ng (60% MB: 750 3. 7

(calcd. for MrH+": 750.32). EXAMPLE 77 Synthesis of
| H | ndol e- 2, Goﬂipoambmm{vlaﬁsﬁﬁhdx@d&sﬁb%r(bﬂdﬁnmmmﬂlgatrmﬂeﬁamyg) 1- -

O ool B hi il a5 ool s Bl Bt TR <) to

0 C and 598. rrg(15 mol e) NaH (60%in mneral oil) was added with
Vi gor.ous sti rr| ng. The fl-ask was evacuated and kept under vacuumfor 1 hr.
1.44. nL o , EXAMPLE 80

Syntheszs of of 1H-Indole-2, 5- dzcarboxyllc acid bis- {[2-(2 -L- alanylmamzdo-ethylcarbamoyl)-
IH—mdol—é-yl]-amzde} 147 o

Toa soldtidn of 25 mg (0.031 mmole) of 106 (Emnpie 53) in _DMF 21.5 mg (0.075
mmole) Boc-Ale-Opfp (148) and 22 uL (0.124 mhlole) DIEA was added and the mixture was
‘stirred at room temperature for 2 hrs. It was evaporated to dryness tnturated w1th ether and |
dried. The tBoc protectmg group was removed by dlssolvmg the dned sohd matenal in TFA
‘containing 20% amsoI and reactmg for 30 lmnutes The cmde product was precxpltated with
ether washed 3 times w1th ether and was dried. It was punﬁed W1th HPLC (Vydac 12 pm
Ci52.2x25 cm column 0% to 60% acetonitrile gradlent over 30 mlnutes, ﬂow 20 mL/mln)
The punﬁed compound was converted to HCl salt by dlssolvmg in2 mL methanol treatmg
w1th 1 mL 4N HCl n dmxane and precipitating with ether to yield 16 mg (68 %) 147 ES
) MS: 748 31 (calcd for M+H+ 748.33). :

EXAMPLE 81

Syntheszs of of 1H- Indole—z 5-dicarboxylic aczd bzs-{[ 2- (2-L-phenylalanyl—amzdo- :
ethylcarbamoyl) ]H—mdal«tS—yI] amzde} 149

T3




(15.5 mmol e) et hoxynet hyl -chl ori de was added still at 02CDeEbmbsi 3004 e vias

further stirred for 1 hr at roomtenperature then it was evaporated in
vacua t qudip¥dess- The oily residue was extracted with et f her
phase was evaporated and the remaining solid material maspeig§éﬂﬁP$|zed
twice from 70 nL iso- proppyl alcohol. Yield 1.79 (58% 144. 146 ng (0.5
rnnol e) 144 Mpb&ﬁltﬂiwa@@ﬂpﬂa&&eﬂa‘s descrited Nt @npound didgdn Bsypiecsmci d
di pent af | uorophenyl ester (Exa le 1, Step B), reacted wi.th ethylenediam ne

and putsmg EaoePheddnfe (1 D dexcspt the Fmas IERILAIHISLHED Wb EraOVH! yireasmopt B507- b.

o | s ERGrde (Rt o Rl o BBt RS AR ARG L.
. met hauypehairy. rrmemﬁgeﬂl&he rsagbntSwal dvhperatedahd tﬂéémmrﬁﬂg 3il iRGaRRAEd 2804 WO

02/ 00650 PCT1 US01/20334 Conpound 145 was synt hesi zed as generally descri bed
for 14tharnTixsalisl @uderp@ﬁuﬁgwasrmnf@xl \eodivoryartedig H@shlb e described hbov2dnng -

i | e 80 Y RIT Fo i B M o a7 ke R B 79y|8>y”1f‘e$ =

met hoxynet hyl -] H i ndol -5 yl]}-ani de}, 146 Conpound 146 was synthesized as

described for 142 in Exanple 77 using nethoxymet hyl - chlori de. Yield 20.3"

ng (29% . ES Ms: 694. 35 (cal cd. fEOXAMEREE82694.31). EXAMPLE 80. Synt heS| S
c

R %é%%'g’rbeﬁcm# o= Ll ety o a

solution of 25 ng. (0.031 mol ﬁnﬁbl—%-gﬁ Msg 53) in DVF-21.5 ng (0.075.

mol e) Boc- Al a- Opf p (148) an 22 L 1]2 e) Dl EA was added and the

m xture vvas stirred at roomtenperaturefor 2 hrs. It was evaporated to

dryness, turated; with ether and_ dr The t Bog¢: rot ctin roup was-
e Rhedior Rramnit -

removed by SBY IR} Yiesvathcatred ot fiesc Sommeupt A 20% .
ani S0hsﬁﬁ‘#rﬁ@@&&-ﬂﬁ’ff@heﬁplﬂﬂ}g(%%)IBi’; FsU8%2 B RAHAL fd@%@%hﬂugﬁt ed with

o . . EXAMPLE 83 .
. Syntkeszs of of 1H- Indole-2 5-dzcarboxyhc acid bis-{ [2 (2 L—zsoleucyl—amzdo— '
ethylcarbamoyl) JH-mdol-G -yl -amzde} 152 |

_ Compound 152 was synthesmed as descnbed for Ccvmpound 149 in Example 81,
usmg Fmoc-Tle- Opr Yield 13.2mg (50%) 152; MS 832.41 (calcd for M+H : 832, 43)

, EXAMPLE 84 : _
Synthes:s of of JH Indole-2,5-dicarboxylic acid bzs-{ [ 2~(Z-L-valyl—amzdo—ethylcarbamoyl) :
IH-mdol—6—yU -amzde} 153

Compound 153 was synthesized as described for Compouﬁd 149 in Example 81,
using Fmoc-Val-OPfp. Yield 17.1mg (68%) 153; MS: 804.39 (caled. for M+H : 804.40).
e EXAMPLE 85 - -
Syntheszs of of 1H- Indole-2, 5-dlcarb0)gflzc acid bzs-{[Z (Z—glycyl—am:do—ethylcarbamoyl) 1H-
mdol—d—yl] —am:de} 154

ra-



ether, washed 3 tines with ether and was dried. |t was  pRDecembempada HPLC
(Wdac 12 .em CI'S 2.2x25 cmcolum, 0%to 60% acetonitrile gradient over -
30 m nut ewo d2k00¥8020. ML/ m n). The puri fied compound was comwearisagd263es HC
salt by dissolving in 2 nL nethanol, treating with I nmL 4N HCl in dioxane
and precipitating with ether to vyi eId 16 (68 % 147. ES MS: 748.31

(cal cd. for KiPpmpoundd§43ey sy@kﬁmd@ssifswggﬁersﬁl@nmmsﬂ@ in Example 81,

LA L oL e OBV ShPln it AHORXLALE S0y o
PCT/ USQ / 20334 -Conpound. 149 was synthesized as described for Conpound 147

in Exanple 80, using Froc- Phe-Opfp (150), except the Fnoc protecting group
was renpved by treat ment of the tEXAMBLESBGNd dried material with 20%

di
LA R SRS S It B e
The solid crude pr oduct m ICB#Hdnfdy?djfﬁWoﬁ-@%Mﬁb étpsfHCI salt as descri bed
9

‘above in Exanple 80. Yield 19.2 68% 149; Me: 0.37 (calcd. for MH+
900. 40) .- EXAI\/PLE'82'Syht hesis of of |H1ndole-2,5-di car boxylic acid

b 2-(2-L- d-thI. 1)- ndol - d
Clorsrpgl[md(151cl\?/§e§’u g‘ RE ST S 53%%%% B g‘éaﬁ’fl ‘lé%‘HBO Y‘{lddé‘aﬁn’??“e@%ﬁ%l e 81,
e
bi s- { { 2repoiling sOiBweEyrbu@min Eoamyelt BY! ¥eetdoh gl (L 1 YohH BHIS: 864.8] (calddd&r, 152

Corrpounﬁ%i}?,z ﬁ %ynt hesi zed as described for Conpound 149 in Exanple 81,
usi ng p. Yield 13.2my (50% 152; MS: 832.41 (calcd. for MtH} :

832. 43) .  EXAVPLE 84 Synt hesi's of of IHI ndol e- 2,5-di carboxylic acid .
bi s- {{2 (2 L-val yI am do- et hyl car banmoyl ) - 1Hi ndol - 6 yI-]-am' de), 153
. EXAMPLE 87 ,

Syntheszs of of 1H- Indole-z S-dicarboxylic aczd bis-{{2-(2-L- ornzthyl—amzdo-ethylcarbamoyl)— .
' ]H~mdol-6—yl]—amzde} 156 :

Compound 156 was syntheszzed as descnbed for Compound 155in Example 86
using Fmoc- Orn(Boc) Opr Yield 18. 4mg (71%) 156; MS: 834.42 (caled. for M+H' :
, 834 41) '

: EXAMPLE 88 . . .
Synrhesr.s of of 1H- Indole-2, 5-dzcarboxylzc acid bis-{{2- (2—(N—acetyl— gamma- L—glutamyl)
amrdo—ethylcarbamayl) ]H—mdol—d—yU-amzde} 157 '

- Compound 157was synthesized as described for Compound 147 in Example 80, uging
- Boc-GIu(OSu) Ole except the Bzl and tBoc protecting groups were removed by treatment
ofthe trlturated and dried material with a mixture of 500 plL thioanisol, 250p.L EDT 5mL -
7 TFA and 5 00 pl. TFMSA for 2 hrs at room temperature The crude product was precipltated
o w1th ether, punﬁed and converted to HCl salt as descnbed in 80. Yield 6 8mg (25%) 157;
MS: 472.67 (calcd for M+2H : 472.67). ' '
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Corrpdund 153 was synt he5| zed as descri bed for Corrpoundﬂ%cemb@ca}ml e 81
‘usi ng Fm)c Val -OPfp. Yield 17.1ng (68% 153; MS.: 804.39 (calcd. for M+H':
804. 40) . \ERAMBLES085 Synthesis of of |HIndole-2,5-di car boxdeudg 634

bi s-{[ 2- (2-gl ycyl - ami do- et hyl. carbanmoyl )-1H . indol-6 yl]-amde}, 154 27
Decenber. 2004 WO 02/ 00650 PCTTS01/ 20334 Conpound 154 was synt hesi zed as
described for Conpound 149 in ExanbXKaMELE 8%ing Fnoc- d y- OPf p. Y| eld

Sonirae\ 820 ket o RIS oS by G R o gt el

gl ut anyl - am do et hyl cart@@g &rbahbba)mlpfndﬁz.xy]rjam }158155 Conpound 155 was ‘
synt hesi zed as descri bed Conpound 149 i h "Exanple 81,. using

Frnoc-G u(Q Bu) - OPfp. The O Bu protecti-ng group was rem)ved as descr'l bed for:

the renoving of t r ou Ll
- 864.37 (calc OmPBPn‘Pﬁﬂ a%%ﬂmﬁ)zeg&ﬂﬁﬁﬂge%;’% ‘@f ?e Si\fs

| | ndohgn FRodiNIBIGIY Y {efd 26 Bfhe (619 158; MS: 8324 "
bi s-{[ 2- (2gL ornithyl - an% do- etﬁlﬁl(car/ am)y 11%‘0?‘1 (Eyll']]\/I d83}24315'6
Conmpound 156 was synt hesized as descri bed for Oorrpound 155 in Exanpl e 86,
usi ng Fnoc-Orn(Boc)-OPfp. Yield 18, 4g§ é?l % 156; Ms: 834.42 (calcd_ for .
Ml 834.41). EXAVPLE 88. - Synt he L%1‘90I H- | ndol e- 2, 5-di carboxylic acid

bi 2-
y:]s ggn %r&%%ﬁ%ﬁ/ﬁ%ﬁﬁ%@@ a!rb‘g‘g%tg Eysl?’sz - d’e‘%?%‘%" 9‘?‘%"*‘%‘%"}"2@ )3@'147
in Exanple 80, using .Boc-@d u(G&ﬂ)l-@g?Lamlax};esp the Bzl and tBoc protecti ng

groups were renoved by treatnent of the triturated and dried materlal W th
a mxture of 500 4L thioani'sol, 2504L EDT 5-ni. TFA and 500 ‘L TFMBA for 2

D o SRS Py RS PO TR 15 ol E‘EE@

157; - using Boc—Lys(Boc)—OSu Yield 19 mg (73%) 159; MS: 862.45 (calcd for M+H" : 862 45) :

_ EXAMPLE 91 S
Symheszs of of 1H-Indole-2 5-dzcarboxylzc aczd bis-{{2-(2-(L-2,3- d:ammopropyl)—amzdo-
ethylcarbamoyl) IH-indol-5 yl]-amzde} 160 - ‘

51 mg (0.093 mmole) Fmoc-Dap(Fmoc) OH was dlssolved in DMF 22 ].I.L (0 124 -
B mmole) DIEA was added followed by 15 uL (0.087 mmole) TFA—Opﬁ) and the mlxture was B
'stzrred for 15 minutes at room temperature This activated acid solutlon was used to. |
synthe51ze 160 as described for Compound 149 i n Example 81. Yield 11.9 (49%) 160 MS |
778.37 (calcd. for M+H" : 778, 356).

EXAN[PLE 92 _
Synthesis of of 1H- Indole-Z 5-dzcarbo.xylzc acid bis- {[2—(2—(1,-2 4—dzammobutyryU—am1do-_
ethylcarbamoyl) IH-mdol—5-yl] -amzde} 161

Compound 161 was synthes1zed as descnbed for Compound 160 in Example 91
' 'usmg Fmoc—Dab(Fmoc) OH.: Yleld 9. 3 mg (38%) 161; MS: 805.39 (calcd for M-E-H+
805. 39). ‘ ' ' '




VB 472.67 (cal cd. for Me2H[ :472.67). 27 December 2004270BcORbOCEER
PCTI USOL/ 20334 EXAMPLE 89 Synt hesis of- of I H Indol e-2,5-dicarboxylic acid

bi s-{[ 2- (*de2m@Edeeucyl - am do €t hyl car banoyl ) -] Hi ndol - 6 y lelcrartodledssq 158
Corrpound 158 was. synthesized. as described for Conpound 149 in Exanple 81,

usi ng Fnoc- NI e- OPfp. Yield 15.3nmg (:61% 158 MS: 832.41 (caled. for MrH+ @ .
832.43). EXAMPLE 90 Synt heS| s of | %8 5-dicarboxylic acid ~ .

b 2-(2- I | 1 '

Compound. 185 A oif?fﬁz SRR Jgéﬂfsﬁ&%ﬁu%ﬁh%@-‘ Rl o,

usi ng --Boc- Lys(Boc) OSu. ﬁjcgryag,, j(ﬁ.a%oz_y -awﬁng(ﬁ@z% (cal cd. for MH—I}
862. 45) . EXAMPLE 91 Synthesis of of 1H Indole-2 di-car boxylic aC| d

bi s- {[2-(2-(L-2, 3-di amnopropyl ) -an do- -et hyI car banoyl ) - 1Hi ndol -

yl]-am de}, 160 51 0.093 F F Ceolvad in DI\/F:V
AN IR PR B e T e e e e

TFA- @pf &sﬁ@d:nsml-w}? Y’i’éi%l 1951 h{gr(?G%? 962; SR IULL foaldd, FAIOMH HE TS 3 d)J -
This activated acid sol ution was used to synthesize 160 as describe f or
Conpound. 149 in Exanple 81. Yield 11.9 (49% 160; MS: 778.37 (calcd. for
M- H: - 778. 356) .  EXAMPLE 92 Synt ,heskmEE éz{:—l ndol e- 2, 5- di car boxylic aci_d-
bi s- {{2’ (-2-(L-2, 4-di ar ni nobut yryl) t hyl carbam)yl) ] Hi ndol -

| . 160
/) el by SR YLy ARBhRcp 00 LB e oo 5’3’05 39

(calcd. for MrH+  805.39). 27 Déem:fdﬂéFylﬂ-@ﬁddaﬁDlﬂfQ/ 0066 PCTf USOl / 20334 )
EXAI\/PLE 93 ' - | .
Compound 163 was synthesuzed as described for Compound 157 in Example 88

usmg Boc—Arg(Zz) OSu Yleld 23.3 mg (84%) 163 MS: 918.45 (calcd for M+H 918 46)

o | EXAMPLE 95 A
l Syntheszs of of 1H- Indole-Z 5—dlcarboxylzc acid bis-{, [2—(2-(L 2, 3—dzammopropyl)—amzdo—, B
| ' ethylcarbamoyU -1H- indol-6- yl]-amzde} 164

Compound 164 was synthesmed as described for Compound 160 in Example 91
 Yield 12 9 mg (55%) 164; MS 778 35 (calcd for M-*-H+ 778 36)

, EXAMPLE 96 _ ,
o Syntheszs of of 1H- Indole-2 5-dzcarboxyhc acid bis-{[2- (2-(L-2,4- dzammobutyryl) am:do-
. ethylcarbamoyl) JH-mdol-6~yI] -amide}, 165

v | Compound 165 was synthesxzed as descnbed for Compound 161 in Exampie 92.
'- .Yleld 11 2 mg (46%) 165 MS: 805 39 (cach for M+H" : 805. 39)

: '_ EXAMPLE 97

Syntheszs of of 1 1H- Indole-Z 5-dicarboxylic acid bis-{[2- (2 (N methyl L—valyl)—amldo-
ethylcarbamoyl) IH-mdol 6—yl]—am1de} 166 :

~77--




- in Exanple 91, . - using Fnoc-MeVal - CH. Yield 19.1 nmg (76

Synt hesis of of |HIndole-2,5-dicarboxylic acid 27 December 2004
bis-((2-(2-(N-nethyl-L-valyl)-amdo- ethylcarbamoyl)-1H indol - : S
yl ] -am eaj 02/0b65h Conpound 162 was synt hesi zed as descri bedp /§ﬂ¥ und 160 .

Y g . 832.42
(calcd. for_ MH+ : 832.43). EXAMPLE 94 Synthesis of of -
| H | ndol e- Zoupiuadrligexyis &ynﬁmmdedaassde{s{:ﬁbe(dzt‘ot(bn@mﬂ Asiinl Exembid 33ar bam)yl )

conpodiitey br R hee B %ﬁgfﬁe?e% AT Vel o 2.3 my (840
163; Ms: 918.45 (calcd. for 918.46) .. EXAMPLE 95 Synt hesis of of

| H | ndol e- 2, 5- di car boxyl i ¢ aci d b| s-([2- (2 (L-Z, 3-di am nopropyl) am do-
et hyl car bam)yl )-1Hindol-6 yl]- aED@ﬂ?IPIEQS Conmpound 164 was synt hesi zed

_ i 0 '7
o So{ co Shdsis SR s sy i N ATDIE a5 e;r{ufﬁa(ersrhaeor&?apﬁf- A 164 W

| ndol e- 2, 5- di carboxyl i g,za¢i QJ]QA ( ( nobut yryl )-am do- -
et hyl car bam)yl )-1H i ndo]ﬁ aﬁf OZQI%%”&?D{GSLJ)%OGW nQ%ZGS was synt hesi zed as |
descri bed for.- Corrpound 161 |n Exarrpl e 92 .Yi eI d 11.2 ing (46% 165 M5

805. 39 (calcd. for ; d%ﬁs EXAVPLE. 97 Synt hesi s of:- of
| H | ndol e- EO?P&PE%FEMWS&H%@%@ Slesqribedfor Nomponpd 147 imExamplafiddo

T e BRI QS SR 2R KPR B zgagéz?e@gﬁ'bﬁ%é%‘*?‘é . 2823?262.

in Exanple 93. . Yield 12.7 ng (509 166; Ms: 832.42 (calcd. for MtH
832.43). EXAMPLE 98 Synt hesis -of of I'H 1 ndol e-2,5-dicarboxylic acid o
bi s-{[2-(2:L-threonyl amido- et WK&MBE#0I?)-1H indol-S ylJ-anide], 167

Corrpo%qth%g of@]sfgyln}fgﬁsj ka %dcargoxy 7l c%zd ?sd {}20 (2~&?*ggny'f-amz o—ethygar%(amrgzle 80, :
- : ]H—mdol—(S-yl]—amzde} 168 | | S

~~ Compound 168 was synthesized as described for Comi)ouﬁd' 147 in Example 80,
using Boé-Thr-OSu. Yield 18.8 mg (77%) 168; MS: 808.3 '7' (caled. for M+H" ; 808.36),

EXAMPLE 100 "
Synzheszs of of 1H- Indole-2 5—dzcarboxylzc acid bzs-{[z (Z-glycyl-amldo-ethylcarbamoyl) 1H-
' ' mdol~5—yU-amzde} 169

Compound 169 was synthesized as described for Compound 147 in Exemple 80,
using Boc-Gly-OSu. Yield 13.2 mg (73%) 169; MS: 720.28 (caled. for M+H+. : 720.30). -

EXAMPLE 1 01
Synthes;s of of 1H- Indole-Z 5—dzcarboxylzc acid bis-{f 2 (Z—acetamma-ethylcarbamoyl)—]H— '
' mdol-.’)'—yl] -amzde} 170

Cornpound 170 was synthesmed as descnbed for Compound 147 n Example 80,
usmg acetic anhydride, except no protectmg group removal was necessary Yield 11 mg
(60%) 170; MS 690.16 (calcd. for M+H+ 690. 28) '

..78.' l




usi ng Boc-Thr-0Osu. Yield 20.4 (840/() 167 MS: 808. 37 ngjg@dmbiapzo(j\&rl-it
808. 36) .  EXAMPLE 99 Synt hesi s of of IHI ndoI e-2 5-di carboxylic acid -

bi s- ([ 2-( W hr/ewsy| - am do- et hyl car banoyl )- | Hindol -6-yl]- apEHeko1/2b88.
Conpound 168 was. synt hesi zed as described for Conpound 147 in. Exanple 80,
usi ng. BO6-Thr-OSu. Yield 18.8 ng (77%168 M5: 808.37 (calcd. for MtH ' :
808.-36) . EXAMPLE 100 Synt hesi s of mm %-2,5-di carboxylic aC| d

bis-{[2-(2 gl |75l

Compound. 169 Sau aanPRdH Bo ?ffﬁii’%%ﬂb%éé’zﬁaoc‘f@?%rggﬂ& APl . o,
usi ng Boc- G y- OSu. Yiel deliBicirbandylBIY-ikd&95-yNSimitié®. 28 (cal cd. for MeH :

- 720. 30). '"EXAMPLE 101 Synthesis of of |H-1ndole-2,5-dicarboxylic acid

bi s-{[ 2- ( 2- acet omi no- et hyl car banoyl ) - ]H- i ndol -5 ylj-amde}, 170 Conpound

170 wa nt 7.in n
aceti csaiﬁyd:t? ‘ﬁhﬁ&%@&fw %S Jyﬂﬁi%f%&fl ng g‘}i‘g (p%lr gr%n\/ﬁqur\%g%gﬁ%ﬁé B’I’VHSIW gl d
11 ny (BOHYFHIOGIBBEROPES Iﬁfé@tgd rbtEtingr up wWiAQemiBled #/ddSRIIBF th4004
WD 02/ 00650 PCTJUSCOL/ 20334 EXANPLE 02 Sy nt sis of of 1H Indole-2,

5- di car BERQYINE o4EBer gioyp {1 Bxqmple-8§ ‘&'ne:ldrymga(aﬂﬂ’d-l'iétw &éBa(oaled. t@%ﬁﬁ | -5
yl]-am deg, %71 Conpound. 171 was synt hesi zed as described for Conpound 149
i n Exanple é "~ using Fnoc-Ad u(QBu)-OPfp. The Ot Bu protectlng group was
renoved as described for the renoving of tBoc group- i n Exanpl e 80. Yield
Srng (23% 171; MS: 864: 37 (cal cd. for M+H : 864. 35). EXAMPLE 103 5

Synt hesi s of of | H Indol e-2, 5-di cHEXAM PLE 13 d :

&ﬁpéﬁﬁd%’%&ﬁ‘ ?ngyﬁ?“ﬂ“fiqlet : §109@2%?°¥%%ab f%%%—@ea&%@”’%rﬁﬁ%@%%%%o

IH—zndol-5—yl]—am1de} 172

| . Cofnp'ound 172 was synthesiZed as described for,Compound. 147 in Example 80,
using Boc-Lys(Boc)-OSu. Yield 19 mg (88%) 172; MS: 862.45 (caled. for M+H" : 862.45).

_ EXAl\lPLE 104 L .
Synthests of of 1H- Ina’ole—Z 5—dzcarboxylzc acid bis-{{2-(2-L- valyl—amzda ethylcarbamoyl)—
' ]H-indol- 5—yl]—amzde} 173

A Compound 173 was synthemzed as descnbed for Compound 149 in Example 81,
‘ usmg Fmoc-Val-Opr Yleld 15. 4mg (76%) 173 "MS: 804 41 (calcd for M+H+ 804. 40)

EXAMPLE 105
_ Syntheszs of of 1H-Indole-2, 5-dzcarbo:g:hc aczd bzs-{ [2 (Z-L—aspartyl-amzdo- B
b ‘ » , ethylcarbamoyl)~IH-mdol~5—yI] -amzde} 174

.Compouod 174 wés sﬁthééized as desoﬁbed for C‘ompOund 149 in E.xamp.le 81,
using Fmoo-Asp(OtBti)'—OP—fp The OtBu pfotectirig group was removed as.described for the -

: removmg of tBoc group in Exarnple 80 Yleld 9.3 mg (44%) 174, MS 836 38 (calcd. for
M#+H" : 836. 31).. ' o

" EXAMPLE 106

--79--




- descri bed

usi ng Boc-Lys(Boc)-OSu. Y| eId 19 (88°/c) 172; IVB 862. QBQ@ah\erzcb(mr M
. 862:45). EXAMPLE 104 Synt hesi s of of IHI ndoI e-2,5-di carboxylic acid

bi s- {{2- W2 92/88854/| - ani do- et hyl car banoyl )- 1 H indol-5 yl]- apgTIe}e1/203343
Conpound 173 was synthesized as described for Conpound 149 in Exanple 81,

usi ng Fnoc-Val - OPfp. Yiel 6 04 41 (calcd. for MrH+ :
804. 40). EXAMPLE 105 Synt (:Fé@'?éﬂggfé? ﬁ%ﬁ@%& E34i car boxylic acid
bi s-{[2-(2-L-aspartyl-am do-- ethylcarbanoyl)-1H indol -5- yl']-anide}, 174
Conmpound 174 was synthesized as described for Conpound 149 in Exanple. 81,
usi ng Fnoc- Ao Bm)mﬁPﬂpZO giveas @iBulvet dh 20 mIndichlodspethate S&NDIZLMBYS
ving_of tBoc group.in_ Exanple 80. Yield 9.3 ng (44%

17 Bl BIch 16a giec b SrseD gl i e o o b B

?ﬁ%ﬁ?b%%"éﬁ%?é %‘““n;%ﬁgl‘aq*@%%‘o LB RY 58 e REAORARHET,

0. 774nt_es(r5wambl)ed[lbfé;e tir€k mmmme)tmmmm@aﬂemana 1Y $meowithi on was ..
added to ? ({ | bg- AWMPS resin and aqltat ed overn| ght at room
t enper Bthanol ag4 wyo 'f’mleﬁ sithfiethHestaw) Baglowadmg velpae wasaippraxamaighs hed t hr ee

L2 Sl gt e Wb 19 L P QAR LT TR a2|°'y .'

equi vahmhtveighe ﬂh‘éle‘kbbﬂn'!s Qf92’QB§061€édpﬂndfﬁEQo b esbdhinasHh @ﬁm@ﬁuﬁmg y dried
under hi gh vacuum and wei ghed. Yield of 175: 2.9226g corresponding to a
substitution of 0.76 mmol/g. EXAMPLE 107 Synthesis of Boc-S A n- HBA AVPS

(176) Boc-5-Ain (5mmol, -1.38 Q) ' lved in 20 mL DVMF and 2.21g (2
eq.) BOP, -0:871. niL (2 eq.) DI M@Ego@gd "This solution was added to

2.5g of Hba- AMPS resin aggl;hemﬁpg@d@yggy_gh;py@mpom tenperature. After
f||ter|ngthe solutlon off theresm was was _ _
Boc-5 -Ain (Smmol 1.38 g) was dissolved in 20 mL DMF and 2. 21g (2 eq.) BOP,
: .0:8.71‘ mL (2 eq.) DIEA were.added. This solutlon was added to 2_.5 g of Hba-AMPS resin and _
7 agitated overnight at room temperature. After filtering the solution off, the resin was washed_ o
~ three times with DMF three times with dichloromethane, 2 times with methanol and two
times w1th d1ethy1 ether Each washing volume was approx1mately equivalent to the volume :
of the resin. The resin was subsequently dried under high vacuum and welghed Yield of _

(176): 2.9327g correspondmg to a substitution of 0.626 mmiol/g.

R EXAMPLE 108 |
' Exemplaiy Synthesis Procedure for Compound (177) (Scheme 7)

_ 0 03 rnM resin 176 was washed th:ee times with ca. 5 mL DMF and three times Wlth
ca. 5 mL d1chloromethane The swelled resin was then washed for 1 minute with a mixture of
_25 Y tnﬂuoroacetlc ac1d/2% amsole in dlchloromethane and aﬁer draining treated for another
' 20 minutes w1th the same Imxture Aﬁer dralmng, the resin was washed two t1rnes w1th ca. 5
mL dlchloromethane and two times with ca. 5 mL DMF to give unprotected 178. Dlpeptlde
179 (34. 4mg, 0. 09mm01) synthe31zed separately in solutlon was dlssolved in 2 mL DMF and -
mixed with 32.4 mg HBTU and 30.9 ].LL DIEA. After 5 min thlS mixture was added to resin
~and agltated for 2 hours to give resm-bound tnpeptlde 180. ThlS resin was treated for 2 hours '

with 2 mL, neat ethylenedlamne to give product 177. The Tesin was ﬁltered off, the solutionis
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three times with DVMF, three tines with dichloronethane; 22 Decemberpada

nmet hanol and two  tinmes with diethyl ether. Each washing vol une was

appr oxi maise) yo,@eih val ent to the volune of the resin. The regirseasesss -
subsequent |y dried under high vacuum and wei ghed. Yield of (176): 2.9327¢g
corresponding to a substitution of 0.626 mml/g. ' EXAMPLE 108 Exenpl ary
Synt hesiesapraicé dureriband Genpsenlting 6l %4y d{sSclvediin Fpthandandiire@gitated #éthwas -
washed three tines with ca. 5 nb DMF and three tines wt ca, 5

di chl or &&%hﬁa%?r-. Tifresiliing BrFcipaiaie MV aiapup i‘?@ﬁ".‘mg@ﬁ’_ * flggan eﬁﬁmépw%ﬁt a .
M Xt Ur e qpleg i Dbl IThsUAIRRENICE wal b 220 aRhaON dap 18 OBk g and.
after. drarning treate or anot her. 0" m nut wth the sane mxture.

Aft er dralumm@% th&)% agidoupasctweaiie gradient biverr2) mir, flogerate520 mil/min) to give

di chl oronet hane_and two_times with ca. 5 nL DMF to give unprotected 178.

Di pept'i @urifiedd77 gsecdzhie 1. 09nmol ); synt hesi zed separately in sol ution, was

di ssolved in andoo ni.xed. Wit : , :
Ator 5 mn (TPt 1L as DetEatleded Gifly W RENARE rdtotuls g bR,
gi ve T egunwiuRsfillopPibdficdiths: Thinponiedd 181ya82,118821814] aharl 88 stuoted sheimi th 2

mL neat ethylenediamne to give product 177. The resin was filtered off,
the sol gyntbesis withreon 275, Deprbieds 1850186,\a0d 387 wesbesind 7o ke Apirmsised, to

din. d t he. | L. i | di |
o Eliuh PRt Rt T B RS o o e AR SR W R0 BheRRE

the et hegplgeeansethands UI&1 PRV Shes WeicAfied Reat ABMD. cadh, Sxcdpuda IM-Athintiho Was
HPLC- purified (Vydac 12 m- C18 2.2x25 cm colum, 0% to 80% aqueous '

acet oni trtane, yhighiversdissoleed F06GHR, tefrhlyiofurae 20 i/ min) to give purified
177 (see table 1). Conpounds 181-188 were synthesized using the sane.
synthesi's procedure as above, but wi'th the follow ng nodifications:. :
Conpoungspi8il, and 188 started their synthesis with resin 175, conpounds -
185, 186, and 187 used resin 176. The am.nes used, to cleave tripeptide

precursors fromthe resins to form conpounds 181 through 188 are listed in
t abl e | Campend " AResie s Aldpetised Al | aNWichlesMger e Ud8d neaf :(2nL each), except
for 1, 4Ndinberi no| Usndt ane, whi ch -wagindigss&lundd | ml@BBH | et r ahydof uran.
Tabl e. i ' ' (M) | (M) L '
1181 175 | 1,4-diamino butane | 7.7 575.35 575.69 ‘
182 175 | Ethylene diamine - [ 5.4 54730 | 547.64
183 175 {Dpp |85 | 58935 |589.72
184 175 | DE - [9s 575.33 | 575.69
185 176 | 1,4-diamino butane | 8.3 61133 |611.72
177 | 176 | Ethylene diamine | 8.6 583.30 | 583.67
; 186 176 | DP 1131 [62535 62575
! {187 176 | DE. 147 | 61133 [ 61172
188 | 175 | Ethanolamine 21.1 | 54827 | 548.62
} ) .
EXAMPLE 109

- | Exémélary iSynthésis Pror_:ed_ufe Jor cqmpoﬂnd 191”(Sch_eme 8) _
- 0.03 mM fcsiﬁ 176 waé washed three thheé with ca.-5_ mL DMF an_d three ﬁmés with -
. cal 5 mL dichloromethane. The.‘s'v-velled resin was th’eh washéd for 1 minute with a mixture of
25% triﬂuo‘foacetic acid/2% anisole ih dichlbronicthan_é and after drai_niﬂg'trea}ted for another
20 minutes with the same m_ixture. After draining, the resin was waéhed two times with ca. 5
' -mL dichibromethéne and two times with ca. SmL DMEF to glve i;nﬁ'rqtécted 178._ Dipeptide
189 (42.2mg, 0.09mmol), synthesized sepafat‘ély in S'olixtioﬁ, was dissolved in 2 mL DMF and
}  mixed with 324 mg HBTU and 30'.79. pL DIEA. After 5 min this r_nixtﬁre was édded to resin
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Corrpound ‘Resin Yield- IVB V5 NunberUsedAm ne Used i'n ngf ogn@egahsgﬂmd :
MtHM-HA) . 1811751, 4-di ami no but ane7.7575. 35575. 69 182175Et hyl ene '
di am ne5ﬁ§‘&]§&§€'7 64 183175DP8. 5589. 35589. 72 184175DE9. 5575, 33575. 69
1851761, 4- di am no but ane8. 3611.33611. 72 177176Et hyl ene PCT/US01/20334"

di ami ne8. 6583. 30583. 67 186176DP13. 1625. 35625. 75 187176DE14. 7611. 33611 72

, 188175|Etnkia1lgﬂhtaﬂffcﬂ€2ﬂotﬂr5ﬂﬁ 26548088 tEdelﬂﬁ) EPRERLA Was O dleR) 3 ho
Procedure for conpound 19 (Schene 8) nMMresin 176 was washe Hree
ti mes With2 sl oB2Mi m@klasmine tHFEE to grvespwduch 19t.&The' x’émmwak filedred offpthhane.

The swel!) resin was then washdfor &,11 th a ure of 25%.
(r 1 ugPBEORITR SerGiredanen wa he Houra AT Ao M O e apd oL
treat edrHOrARGSIONRI st#ldnd tﬁ'i‘é Sﬁlt%ﬂﬁg?ﬁﬁpﬁ?@ﬁfﬂ%ﬂg 133&%8311?; aﬁblnagxd the .

resi n-was washed two ti ororret‘ ane an nes. wth
ca.. 5 mcuﬁ)medmtgldmhylmpitemi']‘élcetmdulﬂiﬁgprdaimam waespubfdh v 2h@ elher &:catwpol . ),

o TS50 5 R  ta e a SE pisa e  babes Fo
resi N 2B8eanBS AR WR0PAORG0.REHAOLLANIIE ATsh G LIP3 2 hours

to give resin-bound trlpeptl si n was urs
wi t h -2 mfl/nof) ml‘gwneplhyﬁealmmqsemtalﬁlﬂa)t 0.gi ve product 191. The resin was
filtered of fCorrtxpr:)unds 192-200 were synthesized using the same synthesis procedure as above,
_ but with the followmg modifications: Compounds 192, 193, 194 195, and 200 started thelr
- synthesw with resin 175 compounds 196, 197 198 and 199 used resin 176. The amines -
used to cleave tnpeptlde precursors from the resins to form compounds 192 through 200 are
. listed in table 2 under ‘Amines Used.” Ethylene diamine was used neat (2mL) all other -
amines were used i n solutlon. Methyl amine (2M in THF), 1,4-d1a_mmq butane (2mlL
dissolved in 'soop,L tetrahydofuran), dilethyienetriamine (10 eq.in2 mL“THF) N,N’-Bis(3-

ammopropyl) 1 3 propanedmmme (lOeq in 2mL THF) and Tr13(2-arn1noethyl)amme (IOeq

in 2mL THF)
“Table2
Compound | Resin | Amine Used Yield - | MS MS °
Number Used ~ [inmg | found | calculated
S S ‘ 3 o [ {M+HD) +HY) -
192 175 Methyl amine 14.3 505.25 505.56
193 : 175 1,4-diamino butane | 25.9 562.30 562.65
| 194 : 175 Diethylenetriamine { 4.1 577.31 577.67
‘ 195 175 ] NNN'-Bis(3- - 8.7 166241 662.82
- - | aminopropyl)-1,3- :
‘ ‘ propanediamine : ‘ :
191 {176 Methyl amine 17.5 54125 . | 541.59
196 - |1 176 1,4-diamino butane | 26.1 598.31 598.69
197 176 Diethylenetriamine | 8.5 613.32 613.70
198 1176 Ethylene diamine ] 27.9 - 570.28 570.63
199 176 - | Tos(2- - 13.0 - | 620.37 . | 620.74 _
L aminoethyl)amine 8 - ' S v
2000 . [ 175 | Tris(2- {244 |656.36 - | 656.77 ' - '
' : armnoethyl)armne I L
EXAMPLE 110

82



sol ution was evaporated in vacuo and the resulting oil papdesroer @ 500L
anisol and 2 nL TFA After 30 mn stirring, this solution was evaporated
i n vacuo, WP$Ze65ed i n nethanol and precipitated with di etiglrustieesss The
resul ting precipitate was spun down, the ether decanted and t he product

dried. in vacua. Thi e_product was HPLC- purifie ydac 12 m. C 18 _
2.2x25 cm col um, ég}e’f’ a@O%”’ég‘ﬁé‘ OCeREE M GoppeEng lzgd%g?h r 20 mn, flow
rate 20 - nl/m. n) to give purified 191 (see table 2). ‘Conpounds 192-200 were
synt hesi zed using the same synthesis procedure as above, - but with the

fol | owi ng nod?.f% oM resirs 17 0eapeastes th@? tindel yith 04, mIl TV Faund tREO tigies withd
their:. eS|n 175, conpounds. 196," 197 198, and 199 used B

resin 1%%1:‘%;&%#’““%8& Pse dhe pyelledrsyia wasithapvashe dfeet grigsesvith pmixtwe of
resins. tgsof %ﬂno@oﬁgﬁymé/ 1020l 1k WGHRRY fgn&tﬁ} d(néi rﬁt&* iR Sued R Iher

" Ami nes Used. ™ ene |am ne was use am nes were
used i n Zthinunmasnwth thie tsimyb neRiune A drainiikFthe résitwadk amshed B fimes wRRka. 5

di ssol 600L. tet r ahydof uran) di-ethyl enetriam ne (10 e in 2 L _
THF) , héf(rsme %‘@tuyeq R oD claMEY taighee (lqm@tpctq erlppth}e and

vE i(sz NiD Es%%‘i‘ne ééﬁﬁﬂem%egﬁﬁéﬁ‘ﬂewﬁ)% L3R fad FROLRER RO <

am nel4. n’iﬁt@& vah3e5L. 5e H@Btlr%ﬁa,ﬁ i RIMIPA. ARtAN8dh 135 62ixRRE6As G8detad LRRDI et h

| enetr'ianined. 1577. 31577. 67 N, N--Bi s(3- 195175 . am nopropyl)-1, 3-.
_ and agitated for 2 hours to give resin-bound tnpeptlde 203. ThlS resin was treated for 2 hours

5 with 2 mL of neat ethylenedtammo to glvc product 201. The resin was ﬁltered off, the |
solutton was evaporated in vacuo and the resultmg oil was dlssolved 500uL anisol and 2 mL
. TFA After 30 min stlrnng, this solutlon was evaporated in vacuo, dissolved in methanol and
prempltated with dlethyl ether. The resultm g prempﬂ:ate was spun down, the ether decanted
| and the product dried in vacuo. This crude product was HPLC—punﬂed 4% ydac 12: bm, CIS R
Y 2.2x25 cm colurnn, 0% to 80% aqueous acetomtnle gradtent over 20 min, ﬂow rate 20 o
mL/mm) to glve punﬁed 201 (see table 3). .
Compounds 204-210 were. synthesrzcd usmg the same synthesrs procedure as above, :
but w1th the followmg modifications: Compounds 204 2!05 206 and 207 started thetr - | _
" ) synthesrs with resin 175 compounds 208 209 and 210 uaed resin 176. The amines used to
. cleave tnpepttde precursors from the resins _to form compo_unds 201 through 210 are listed in
7 table 3 under't‘Amihes Used.” Etthéne didrntno and btxtyl amine Were'osed neat (QmL) all
 other amines ‘were used i in solution: Mcthyl amine (2M in THF), octyl amme ( 1mL dlssoived

in 1 mL tetrahydofuran) and 2-methylam1nopyr1d1ne (lmL d1sso]ved m 1 mL

V.tetrahydofuran)
) ‘ S
- Table3
Compound | Resin | Amine Used | Yield . |MS . | MS
Number Used | o - | inmg | found calculated |
I R L loww | e
204 175 | Methyl aminc 85 | 54725 | 547.59
205 1175 | butylamine - | 17.1 | 58930 | 589.67
206 175 | Octylamine | 8.1 | 64537 | 645.18
207|175 | Ethylene diamine. | 12.6 | 576.28 | 576.63 _

208 _ 1176 Octylamine - 20.0 681.36. 681.81
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8.7 662 41662. 82 propanedi arni he 191176Met hyI am nel7. 5pHbcambdl2dd
1961761 4- di amino butane26. 1598. 31598. 69 197 . 176Di et h

| enetri anWe8/®63B. 32613. 70 198176et hyl ene di anvne' 27. 9570. ﬁ@ﬁﬁggl%gﬂ;%lm _
Tris(2-- 13.0620.37620. 74 ami noeth. 1 am ne 200 :175. Tris(2- 24.4656. 36

.656.7 2175“' froet 1174'5 a.“b““ EXAMPLE slg \29:217] D 004 WO 02/ 00650
PCT/ USp£126334—Exchp! ‘J‘Wa%f],atﬁesis léﬁeet'ﬁr ,,'fcrﬁfg:&%pm nd 201 (Scheme 9)
©0.05 b'hcal f r’ﬁ Warp— MRS THE T..ece4r85 g gh (%O'MDNF and three tines
- with 5 nL 3I|c6h'l)' %Qe. Tte'swellé regi%%0Whs tlhen washed for 1

m nut.e Wttt ure o258+ il vereaeetie actefF2%-dni sole in

di chl'oronet hane and after draini ng'treat_éd for another 20 m nutes vmth the_
sanme mixture. After draining, the resin was washed two times with ca. 5 ni.
di chi oromet hane and tvvo times wi tHEKéMBLELllE)NF to give unprotected 178,

D peptide 202 (6 , si zed se I n.sol ution, was
di ssolved in 2 nL laéﬁds%m%é%ﬁ)r%% riorﬁﬁo'f—’léﬁﬁﬁg%ﬁ ¢ 40 L D EA
After 5 min this mxture was added to resin and agitated for 2 hours to

gi ve r-esin-bound tlpeptlde 2.03. This resin was treated for 2 hours wth 2

mL of  neat et Mﬁ@ﬁbﬁrmhvﬂmldH@O@-RreaIbox)xlwc&m@ﬂmyl eRiter (#g,smmma]a w‘ere p@riet of f
ol AT AN R i et vt
s S sty o B A
pr oduct tocgll\f@alz n vacuo. This crude pr oduct vvas HPLC- pur ified (Vydac 12 gm.
Cl8 212 was dlssolved in 100 mL DMF and 6. SSg di-tert-butyl dlcarbonate were added
| portlonwrse to the solution. After 1 hr stlrrmg, the reactron was concentrated to 50 mL and
separated between chloroform ( 150 mL) and 0.5 M sodium blcarbonate (150 mL). The |
' organic tayer was washed twice Wlth 0.1M sulfuric acid, twice with water, dried over
o a'n.h'ydro'us soditrrh Sulfate to 'gi.ve a yellow oii that later solidiﬁed. Recrystallisation with hot
tolucne gave 3.51g (56% overall yield) ofzis 'H.NMR (DMSO- d(,) 8.74 (tr, 1H, 5=5. 9, _
NH), 8.54 (s 1H, nmdazole C—H), 6. 87 (tr 1H 9=5.2, NH), 3.99 (s 3H Me), 3.23-3.28 (m, - -
N 2H CHz) 3.04 (q, 2H, &= 5 9, CH,), 1 35 (s, 9H tBu), m.p. 138-139°C.
o 213 3. 12g, 10 rnmol) was’ drssoived under hcatmo in IOO mL ethyl acetate. Methanol
(20 mL) followed by 1 g of 5% palladlum on carbon were added, and the hydrogenatlon was
started ina Parr shaker at 37 psi. After 30 min. the pressure stablhzed and the reactxon was
stopped The catalyst was filtered off and the solvent was evaporated in vacuo. Drymg under
high vacuum gave a yellow/brown oil 214 o
| 214 was dlssohfed in15§ mL DMF 3. Sﬂg (9 mmol) pr ester SL40 whrch was
rprevrously synthemzed m solution, was added and the reaction flask put into a 55°C oven
-Afier an overnr ight reaction t_he TLC indicated an mcomplete reaction. SL38 (0.7g) were
: hydrogenated as described a‘oove and its reaction product (2 14) was dissolved in2 mL- DMF
| and added to the solutlon After contmumg the reaction for another day at 55°C the reactlon
was evaporated and the resultmg brown oil punﬁed via silica gel colomn cromatography
B Increasing the gradlent slowly from 9:1 to 11 tolene /ethyl acetate 320 mg (8%)0f product |
215 were obtalned 'H-NMR (DMSO-ds) 12 12 (s, 1H, NH), 10.61 (s 1H, NH) 8.38 (s, 1H
indole C4—H), 7.97 (i, 1H, NH &=5. 4), 7. 89 (d 1H, ‘indole C6-H 5=8. 6), 7.55 (s 1H,
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2. 2x25 ‘cm col um, O%to 80% aqueous acetonitrile g'r‘adi epy D@u@mb@,()zmjan, "f—Ilow'
rate 20-nL/mn) to give purified 201 (see table 3). Conpounds 204-210 were

synt hesi zegh ¢5iopg t he sanme synthesis procedure as above, - lpatrmsvifnsshe
fol |l owi ng nodi fications: Conpounds 204, 2;105, 206, and. 207 started their

synt hesis with resin 175, conmpounds-.208, 209 and. 210 used resin 176.  The
ani nes umitizoledcH3AL 48 (d, |1[5hpmd0d@CM(6EfB§¢rk3ﬁ tsohd indoleds3-5B, 689{%,r1rﬁ

Compeindey 83 TG 215, 48 LEUES 0, ARSI ARG s

wer e usethg @ oAl v, o6, %tl hyk (&ml@ﬁ te?MBL IR SI- 08t Massediodated chrH*)

dissolved in 1 il tetr dofuran), and 2-netHyl am nopyridine (InL dissol ved
in. 1 nl 4988 fonyddPBLan) . Tabl e 3 Conmpound Resin Am ne Usele eld M5 M5
Nunber Usedi-n _nof oundcal cul at ed 204175 9

051 75but 1 | AT 5SS 5 dumy SEETe P HicaieAdo S9act 4 il of IN

20N b 5 47 zase%emaoas@aagaeeee o
210176 EtHo)d'se‘[’n‘Ee fﬁaatmbmﬁﬁ%ﬂ@%@bﬁecﬁ&t@l&ﬂﬁ&ﬁtﬂdﬁﬂﬂyb&é&ﬁ%ﬁﬂ%@fMﬂam no
T I_ d mi\mdzﬁcatlon with 1 N aqueous hydrochlonde to pH3 precipitated the product, which was o
_ spun down Four washmgs with water {30 mL each) brought the pH to4.5. The resultlng o | 7
- crystals were lyoplnhzed and dned under hxgh vacuum over P205 to glve 2489 mg (88%)0f '
v o216, ' . ' ’
o 0. 05 mM resin 176 was washed three tlmes with ca. 5> mL DMF and three tn'nes w1th
ca. 5 mL d1chloromethane The swelled resin was then washed for 1 minute W1th a nuxture of
| 25% triﬂuoroacetlc acid/2% amsole in dichloromethane and after drannng treated for another |
| ~ 20 minutes with the same mixture. After dralmng, the resin was washed two times w1th ca. 5
) mL chchloromethane and two times w1th ca. 5 mL DMF to give unprotected 178 Dlpeptlde '
| 216 (61.1mg, 0.10mmol), syntheszzed as descnbed above, was dlssolved m 2 mL DMF and -
| mixed with 36.1 mg HBTU and 34.7 pL DIEA After 5 min thlS mixture was added to resin
and agntated for 2 hours to glve resin-bound tnpeptlde 25, 7. This resin was treated for 2 hours -
"~ with2 mL of neat ethylenedlamme The resm was ﬁltered off the solutlon was evaporated in
5 . ‘vacuo and the resultmg oil was dxssolved 500pL anisol and 2 rnL TFA. After 30 mm stlmng, i
this SOllltIOI‘l was evaporated in vacuo, and stirred for 2 hours with 0.5 mM N N —Bls(tert-' _
butoxycarbonyl) 1H—pyrazole-1-carboxam1d1ne dlssolved in 2 mL DMF. The solutlon was | .
e .evaporated m vacuo and the. resultlng oil was dxssolved SOOpL amsol and 2 mL TFA After
| 30 min stirring, this solutlon was evaporated in vacuo, dlssolved in methanol and preclpltated
0. w1th diethy! ether The resultmg preclpltate was spun down the ether decanted and the _
| product dried in vacuo. Th]S crude product was I—IPLC-puuﬁed (V ydac 12 pm, C18 2. 2x25

" cm column, 0% to 80% aqueous acetomtnle gradlent over 20 min, ﬂow rate 20 mL/min) to

give punﬁed 211 (see table 4)

5 Table_4

{ Compound | Resin. | Amine Used. | vield | MS found | MS
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- EXAVPLE 111 PCT/ USOL/ 2033=1 ‘Exenpl ary Synt hesi.s ~Pr ocedugede@éme@mmumd 211
(Scheme 10) 1-Met hyl -4-nitro-ini dazol e-2-carboxylic acid ethyl ester (4g
2. . Omoly, Wek &Qut into a screw cap flask and overl.ayered with 20 :
ethyl ene di am ne and then placed overnight into ..a 55C BGEWSMT‘H@%OI vent
was evaporated in vacuo and subsequently dried under- hi gh vacuumto give
212. pPi@ntsas dissdl|ived 1 n 100 n @NRAHY925Padatier | - but yl - di car bonat e
.were added pdrtionw se to the soI utli on. Aftpmviadiy2stirring, the reaction
- was cphident r at{dds t 9 BQlerd diatiek Seyoar atad.1det weern.@hl or bf orm (150 nL) and 0.5
M sodi th bi carlbahat{eetfylnOdihine |Tha |argani c | 338635 was| washed twice with _
0.1M sul furic acid, twice with water, dried over anhydr‘ous sodium sul fate
to give a yellow oil -that later solidified. Recrystal lisation with. hot
't ol uene gave 3.51g (56% overal l EMM;’LEHIQB ' H NVR (DMVBO-d6) 8.74 (tr,

(1 5 , gHS ﬁ/e) . z@’g‘fi”ég’g’(ﬁ!ﬁ”;heﬁ'ﬁ fg”’dﬁ%&“"‘igﬁ bk 121%) 1235N(H)8 9&99-

tBu); mp.. 138 139C. . 213 (3. 12g, 10. rrm)l) was di ssol ved under heating in.
100 nL ethyl acetate. Methanol (20 nL), followed by 1 g of 5% pall adi um on
car bon - wer e2-4di¥azidemathybel, Bnpiersgediat wenswithesizet drare @,2-Bisfbromromethdker at

= oppeh PehedR B 48 FhRARY L BiRo0lrhhERuA R RSR 00 MR 10

vacuo. 1930y3neoundepo). hi gh vacuum gave a yellow brown oil 214. 214 was
di ssolved in 15 mL DM, -3.59g (9 :nnol) Pfp-ester SL40, which was
previ ousl y 3Qrﬁlﬁ@s‘bmedlcthyl)sbmptrd)medmh(s’igaduém mdot)heasrseaaetlwuth 34 ékég.put

into HC oven f cti.on the. TLC i ndicated an

| ncomyt et i oG e s L e L R B staionavancanieliotied above.
and i tsmpeagid, FcRIdD eviordtdd b caimIdi TR QYOG s fakieh upYE 1083¢r added to the
sol ution. After continuing the reaction for another day at 55C the reaction

was evhigieramethaandiltdred ambagain exppbraeds T resdire Waecheeked by NMR, whichcol orm
cronmat 0 y the t sl ow ;1 to 1; ol ene
/ et hyl® E@B{) Q OBIYQ@E@“B"?%E@ ﬁ‘%&ﬁfgﬁ’ﬁ ZEZEBTQB@PédIBLIP&? §jwas npi éw%e{ DVE O d6)
%tzr 12 eﬁlﬁl_{.aorated" bu't*"ﬁ'%ed dﬂ.QheBﬁe)&%epl 'Ijl'lNPDJ!ﬁ) %gdsé?f 7é5 (éll 2{1 Q}Eﬁgg 2? (91411-E) 27 97
Decerrt'}’é‘CI'EDGABS (d 4H 4.1 Hz) c NMR (DMSO ds) 60.43, 51.80,46.20. |
2 2-B1s{a21d0methy1) 1,3-propanediol was dlssolved in 20 mL, ethanol cooled to 0°C and 500
~mg of 5% Pd/CaCO; were added. 'After bubbling Ar through the nnxture for 15 rmn the :

mlxture was hydrogenated for 6 hr by bubbllng H; through the suspensmn The brown

suspensmn tumed blaek after 1-2 hours. Flltratlon, evaporatlon and drying ylelded greasy 1 Sg
of crystals. The crude product (2, 2-bls(ammomethyl) 1 3-propaned101 was used without
| further punﬁcatlon TH-NMR (DMSO—d(,) 4, 22 (s, 4H, 2*CH2) 2. 69 (brs, 6H, 2*OH, - o
,2*NH;),) 2.47 (s, 4H, 2*CH2) 13C_NMR (DMSO- d(,) 59.41, 39. 57 39.19; ESI-MS :mass
calculated (M+H*) 135.11, found 135.12. | | ' |
1220 was synthemzed from 221 in three steps 221 (6g, 25.7 mmol) was suspended in

125 mL methanol and heated to 55 °C 3N aq. Sodmm hydrox1de solutlon was added

whereupon all of the startmg rnatenal dlssolved After stlrrmg for 5 hours at 55°C the :
solution was amdlﬂed to pH 2, and filtered. The ﬁltrate was washed w1th watér (SOmL) and |
‘subsequentty dned over phosphorus pentox1de to gwe indole-2,5- dlcarboxyhc acid 222 in
quantltatlve yleld 'H -NMR (DMSO ds): 12.06 (s, 1H, NH) 8.34 (s, lH CH), 7. 82 (d, 1H, |
CH, 8=8 8 Hz), 7.47 (4, lH CH 6=8.8 Hz) 7.23 (s, IH CH) mp 314-315°C.
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WO 021006 50 PCT/US01120334 imidazol e C5-H), 7.48 (d, 1b7 Deae@ber £0a
'8=8.7),7.35 (s, 1H, indole C3-H), 6.89 (tr, 1H, NH, 5=4.8), 4.34 (g, 2H,

O CH2, 5580094 (s, 3H, CH3), 3.31 (CH2 signal under HeOYmwsoP2008 (g,
211, CH2, 8=6.0), 1.348 (m 12 H, tert-Bu, CH3) ESI-MS: nass cal cul at'ed

(MrH+) - 499. 23, found 499.22. 215 (300 ng) were dissolved in 4 nL of
met hanol and]mbbd%,d dloarB@@hchcﬁi(ﬁZZ)o(ﬁgJI\ISGHanftlbmS disgelv ME.

sol uti ¢ d t 6 f
Te't eobitehepnsRatiag Hnl T bhrny BT aot 2 & FnstRbRenetd Sl dg S
vat er . - Ackdl WeraldRn wirchedcidn BUURRH THR AR Pk hG8 w8 sBHd av@ﬁigm t ated the

" product, which was spun down. Four washings with water (30 nL each)
br ought evdperapéd, tiad dephratdhbetwesn | 30mig ethy) acetdte and i B0mlsptired apgodin dri ed

d hi- gh 20 248, 9 88 216...0, 6'
s was HEAORREGORIBLTH, FRCpsS 1 s RIS YRS LR i S0 netegtsd *7
~dichlor miféa!agjg& Jgﬁu% e!rse»%xfe%afn@ugﬁ%na eRd \WesnethyfiRfus Sodiupbusia The 8

ptr uo |

m xture o , oacetic acid/ 2% anisole in dichloronethane and
af ter demidaimgerial eas dshdedbnanilidagel-filed siichrtee fuwiel and the prodnst waxeluted. Af ter.
drai ning, the resin was washed two t] i chl.or omet hane and

two ti nm¥athOPhhexaneiolyenepturs. %Hg(%&g%@éﬂ@&cﬁ%% Wiy Bg e 216 (61.1
g, 0.1 mk&u@éﬁ@@% W gag%mﬁ%&e@gsu%g,m HinSPUeHydrBgehated DVF

and mnmxed with | EA. " After S."mn this m xture.
was addesing 6% B&HCN0.5 g)nad aa@tal st e o px’abshmﬂ far ?emrngn \Poltraaon thrbuginal frit to

tripeptide 217. This resin was treated far.2 %Fneat et hyI
enedi antemovethecatalysty evaperationtn vegiogn dryigg vg ‘?’ g‘bﬁa%é@ E’\?%g ‘
vacuo a resul tin I I Ao\ t er
30 mn g}' 4 tiF“’aS lmltnﬁdlg%gg) {i O\ﬁ%%d ‘ﬂai‘ﬁ%\%‘g@tﬁ (ebg)brr%rﬂv%gﬁ%ﬁ%gﬁgd cltqlnlle-rférzegof or 2

hour s V\fvwfabkébtit gICNDY crBighit il then Bvdpewaﬂrmmmythderhhtepﬂwmtoemstaﬂmd@mmn di ne
di ssolved in 2 nt DVM. The solution was evaporated in. va ?

resul ti het ahanol (egivelizd3 513/58- 85001 paorlusb (229 aiter WPQ@ROBRF
stirrin " 1 86l 1hdoflhSPRBY Qrwmtm and
preci pi ?%M?gj 3% ﬁ»]%( m &?8 1#1%1 Slgl?/?ﬁ&lﬁldg?égcfpl tgt e Was spun down
the ethep2degant, @Draﬂd tohEel (spmdoomg; gad (i, nrymmps TBiss1ky OHY, 7p&®(d!ac1 was
HPLGC purifie VWydac 12 .ern, C18 2x25 - cm col umm & g %%
acet oni IOk 5P AddEht), dvis} 7.58 (i AL ‘ff’T(éW,ﬂadr%(UZ@HﬁS)‘ﬁﬂ ( 32% f i ed -
211 (seg_ ‘}3?'43334 %, 4 H, 2*CH2, §=7.0), 134 (tr, 6H, 2*CH, =7.0). .
30 mgof tnpepudc (220) and 150 mg of diamine ((2,2- bls(ammomethyl) -1 3~
prOpanedlol) were dlssolved in T mL DMF. The reactton was stirred for 3 days at room
i"  temperature and then 4 days at 55°C. Evaporanon was followcd by H?PLC-punﬁcatton -
- (Vydac 12 pm, C18 2.2x25 cm column 30%to 80% aqueous acetonitrile gradlent over 20
min, flow rate 20 mL/mm) to glve purlﬁed product After Iyophlhsatlon the product was
dissolved in 1ce—cold rnethanol acidifted with 200 ;,LL 4 N HCV/dioxane and then prec1p1tated _

with dlethyl ether. The product was centnﬁ.lged the ether decanted The ﬁnal product was, -
) driedin vacuo o g1ve purified 219 In the synthesrs of 225 30mgof trlpeptlde (220) were
dissolved in 500 pL neat 2,2- Dimethyl- 1,3-propaned1am1nc. The sarne reaction conditions |

- and purification procedure were :chosenvas for 219,

Table 5

Compound | Amine Used Yield | MS found | MS .

Number : inmg | (M+H") | calculated
o - i (M+HH




-5 Table 4 Conpound Resin Ani ne. Used Yi el d 1 M5 found NBz?belaeﬁmgbgmmZOM WO
02/ 00650 PCT/ US01/ 20334 Number Usedi n mg( Mr2H' )/ 2cal cul ated " M+2H /2 -
218175ethglosgssseli am nel9. 1310. 16310. .34 211176et hyl ene 1S01/20334

di ami ne22. 1328, 16328. 35 EXAVPLE 112 Exenpl ary Synthesis PFS ’gdu‘r”e thr
conpouynd 219 (Schene 11) 2, 2-Bi s(azidonethyl)-1, 3- propaned| ol .

synt he®d?Pzed f rid&22, 2- Bi s( b GhonkEHye) - 178-36r opahedi ol - in two steps
simlfrly to ctbﬁ"ﬁ%‘é’éﬂ?ﬂ‘@) ubl i shed prev{ously (J}. Med: Chem 1989, 32,
'2015-2020) . 2. -1, 3-propanedi ol | (3g, 11.453 rnnol) was
Cstirr@dwith 3 i BPPAZi de| FI9-3800 nl. DVF at 120C for 2 days.
The rleaction n‘tterrpera ure, filtered, evaporated to ca |
On.. Fhe—+estd p—in 100 m |l dichli rrethane filtered and .

agai n evapor ated. The reS| due was checked by NMR, ‘whi'ch” cont ai ned only DMF

and 2, 2-'bi s(azi donet hyI) 1,3 -p _ product was not further - .
evaporat ed, but used in the nextﬁ’g@\?pﬁiﬂHN(Dl\/Bo d6) 4.73 (tr, 2H, -OH),

3.28 (s, 4H,  2*KHpl Rellis PHocedbird foechimpbafd DOE({MRE18p) 60. 43, 51. 80
46. 20.. 2, 2-Bis(azi d%ﬁgt%ﬁ) 1 1, 3- pgr opa{ledl ofv vvaswmsol vedﬂ?n 20 m..

et hanol cool ed to 0C and 500 ng of 5% Pd/ CaCO3 were added. After bubbling

Ar th h f t t 6 hr
by buLBF?ngﬁH (el Y58 ol Sf i bl o BB S AeaRnetdn B ooy
af t er bhﬁQUiﬁUﬁf@pYRthﬂhﬁﬁﬂé){w (@L Q@Oécﬁtahdﬂ-lﬁﬂgbﬁ{z)r{ddﬁgarb{fo%% 28589 erd - 59 Of -

crystal s The crude produ 2- bi S(am nomet 1, 3- propanedi’6l was used .
wi t howdded: a‘r&qnéhnptgratf-ze:"ﬁ fag30 i, mm‘a@omemsumem réem tethper2tu@H2) , 2.-69

Sor o3 ovBblad Sdgprdioh! P ol b el CopBalSotiin S5 R0 bl VB3 12 220

was SyBlubes 0286 10098 Qéoulsracétbﬁlﬁﬁegt%t o%&lzdﬁﬁ!n f%‘%v?atmtrg,/»ﬁgl . Oended |

in 125 nk npet hanol and heat ed 3N ag. . Sodi’'um hydrox n was
added purified compound After lyophlhsatlon the product was dissolved in ice-cold methanol K

a01d1ﬁed w1th 200 uL 4 N HCl/dloxane and then preclprtated with d1ethy1 ether The product

was centnﬁlged the ether decanted The ﬁnal product was drled in vacuo to’ gwe purified 226

(see table 6) The same synthe51s was performed wﬂh 4-methoxypheny1 chloroformate to _

'gtve 228
Table6
Compound Chloroformate Yicld | MS found |- MS b
Number used: -~ - |inmg | (MH) | calculated
: . foHEY
228 | 4-nitrobenzyl . 7.6 785.40 - 78527 -
' ‘ chloroformate , : ' ' -
226 4-methoxyphenyl | 9.8 756.41 756.28
chloroformate - g :

, EXAMPLE 114 S
Syntheszs Procedure for compound 229 and 230 (Scheme 1 3)

 Benzimidazole 231 (349.5 mg, 1 3 mol) rwere dissolved in pure TFA (5 mL) and lefi
standmg at room temperature for 30 min. Toluene was subsequently added and the solution
evaporated in vacuo. This procedure was repeated twme The resuItmg amine 232 was dned

under high vacuum. 232 was then dlssolved in 5 mL DMF and 223 (214.9 mg, 0.4 mrnol) as
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renove the catal yst, evaporation in.vacuo and drying under high.vacuum

yi el ded CVmatadmmeHPMZpgnﬁdd Trigsptidenwel moleted adilsonveried ¢ thed Gl salhF and
500ng- 223 adde rea was kept. at 55C overni ght and then -
evaporat”é’ﬁ\eﬁﬁé LES, g@“ﬂgﬁr&i‘i‘cﬁﬁés recrystal l'i zed from hot ethanol to give
273 g (50. 8%5(@%0 H{g?@t@kH%%Qas cﬁ%s%ﬁed%ﬂ%ﬁﬁfo%ﬁ@@et&&l&h@ﬁ de%Méa for

(DVBO=d6) : 1198 i‘ndol e 11.86 . (s, 1H  NH1 ndol e
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preparatlve HPLC lyophllxzed dissolved in 1ce—coid methanol a01d1ﬁed w1th 4M-

: HCUdloxane pre01p1tated w1th ether centnﬁlged the ether was decanted and the product 230 ,' :

: .dned in vacuo.
Table 7

| Compound | Amine Used: Yield MS found | MS o
Number I inmg | (MH") calculated

. ‘ (MH")

1229 EDA 2.3 608.32 608.25
230 - - 5.1 579.17 579.21

. _ )
EXAIVIPLE 115.

Syntheszs of pyrzdme—}.’ 5 dzcarboxylzc acid bts-{[5—(2—carbamzmzdayl—ethylcarbamoyl) ]— o
propyI‘I H- pyrrol—_?-yl]-amzde} 231 '

~89.




di ssol ved in ice-cold nmethanol, acidified with 200 p.L 47 Bedéhbdl 2omne and
then precipitated wth diethyl ether. The product was centrifuged, the -
et her decambegioeskbe final product was. dried in vacuo to gpMBuBMlidokied
219. In the synthesis of 225 30 ng of tripeptide (220) were dissolved in

500 p L. Eeat 2,2- D met hyI 1 3- {)ropanedl am ne The same reaction conditions
and puri iLepropylef-ait DETIE P [Fhle 5 CorrpoundAm ne -

UsedYi el V6 f VirH).cal cyl at e 2004
WO 02/ 00650 %ﬁ%‘él\@ e?@é‘%‘w@t'é% @u‘%}t}’i &ng‘r "H‘%ﬁl‘ll“"l"@lgsgﬁﬁ

225( 2, 2-EiOrgi3nth) oﬂn\m%@m%ﬁ&ﬁﬂat%%é added ﬂﬂﬁ%d%e{lm B FCH,¥SPhé 203 één
EXAI\/PLE 113 Exenplary Synthesis Procedure for conpound 226 (Schenme 12) 227

(30ny) \mgﬁld;ﬁﬁmlh@et@d iah8® CrrforENouss; ¢obled dghn tb goord (D:ﬁ’nperatalm acbdismbuea :
bat h. ro ne( 9 L, 2.2 eq) and 4- benzylclo of rmate -
(24 ) R E e 5o SPGIOTE (The anier Posgy f gractod 1 hwat?rhenﬁ YR

stirned salfafeQ@Mev B eical ey et{@&&% Ay %% :
HPLC- pur| flagat | ongﬁq}/ygac ' esglm 55;25%(%5#&%0 }?Jtilg /??:é 8ious

acet oni ti-propylhf-mitie -y e—2@:arhonyl1d baodvetinl esteozazu mi n) to give pur| fied .
t di | ved '
ot honor R MR -0 oty S8k kot L0 Yo, bPeb i Fdede wi e

di et hyl ﬁlt her 2¢ 1:%)3 T OMIG 24 @Egﬁclgﬁ%ltj uged, the ether decanted. The final .

pr oduct . was dari i n vacuo t purified 226 (see table 6). The sane
synthesis was performed w th 4-nmet hoxyphenyl chloroformate to ' - :

S —4—nit-to—1H¥

.d >

; Steg B:
233,

thesis of 1-(pro ole-2-carboxylic acid _' 2-tyano-eth | ami
Compound 232 (5 g) was suspend_ed.in 30 ml of methandl, 2M NaOH (10 ml) Vl/asy
f.‘ added, and the mixture was stirred at 50°C for 2 hours. The eleat solution was diluted with
water (50 ml) and IN HCI was added dropwise to get pH2.5. The whlte residue was ﬁltered
) - washed with water. and dried to'get 4.6¢ (95%) of the acid 234. ES MS: 220.47 (M+Na-I-fP ) 8
The acid 234 was suspended in SOCl» (20 ml) and the mixture was reﬂuxed for 4 hours until
clear solution was obtalned The reaction Imxture was evaporated and dned by.co- _ |
evaporation with toluene {10 ml x 3). The obtained chloxoanhydnde 235 was used uuthout
punﬁcatlon ‘Anhydride 235 was dlSSOlVCd n toluene (10 ml) and 3- armnoprop;omtnlle (3 9 '
.ml, 54. 3 mmol) was added The nnxture was kept for 1 hour at arnblent temperature and
: _evaporated The whlte pre01p1tate was suspended in0.1N HCI ﬁltered washed w1th water |
| and dried. Recrystallized from methanol ylelded 4.4 g (81%) of 233. ' B
- ES MS: 251 .87 (M+H*) Hl NMR(DMSO d6) 0.73-0. 79 (1, 3H, CH3) 1.63-1. 70
(m, 2H, CHg-propyl), 2.84-2.89 (m, 2H, CH, -CN), 3.65-3. 42 (m, 2H, CH, NH) 4.27-4.32 -
. '(rn 2H CHJN) 7.43 and8 15 (d, 1H, pyrrole) 8.83 (bt 1H, NH).

' amidine 236. o . , o ‘ B
| The solution of 1-(ptonyl)—4—nitro-1Hrnyrrole-Z-cerboxylic acid, '(2-cyano;ethyl)—' -
 amidine 233 (2.5g, 10 mmol) in 50 ml of dry ethanol was cooled to 0-5°C and saturated with *
'_ HC1 -gas. The mixture was sealed and reffi gereted for 20 hours. Tlle mixture was .al_lo‘wed to _.

warm 1o room temperature and ethanol was evaporated . The solid was dissolved in 50 mi of

98-



gi-ve. 228. Table 6 ConpoundChl or of orrnat eYi el dMS f ound- BB D¥dsateeusesl in -
ng( M) cal cul ated (MH 2284-ni trobenzyl 7. 6785. 40785. 27 .chl or of orcnat e '
2264- met h@m@@}@@(gyl 9. 8756.41756. 28 chl or of or mate EXAMPLE 11gcBystimsss
Procedure for conmpound 229 and 230 (Schene 13) Benzi m dazole 231 (349.5 ny,
1.2 mol) were dissolved in pure TFA (5 rnL) and left standing at room

t enper adnyrethahol arlsanirated Rathuemaomapas. u'lﬁhespab:dtmyma'dd@d keptiovdraighbatgoemen

sgspagites%eatetseaaagatr wis e e Ent G b dismel 35 St 9G24
(214.9 eon > BreflifRlate 22 51887 gt;] ta8DSHgR0 4340 Qwh@a@éﬁde@swem@m |
wel I as ||sop per ?

418 L) were added. This m xture was
sti rrecKMerH 1 M(mw%ermwat BIHeCHIDtel Mwﬂl(ﬂn 2k CHippiopy) 6262 a HPLC

fied (VWyd 12 Cl18 2. 2x25 | 0%t 100% t | e
B 2l .06 e SHOCHa N, el 4 48 Gm PN, 43 Aan i 2He GoorE poida

.100% Ile PaR to 223) and. appear ance of a mpjor peak-
at ca. ag‘gm etcd{d’d/frto 51 éfé’ne peak was very broad and consisted

predom naritly of dipeptide 233 as well as a.mi-nor anount  of 234. The
substitution for 233 'was assuned to be at the G2 car boxy group, n* t
accordance with several previous studies, which showed preferred ‘

substi tyliod g’ﬁ% %glssofséﬁdmﬁ 95”@0291%0 yiic d&d;f)lg-régs %@%@&%&% di SSOI_V-ed

|n5rrL {TTTEed 0 mxurewas:
SUbseqU@rﬁyllct(rbaﬁ\éﬂ Carhide®d31.Tr i pepti de was. isol ated and
converted to the HCl sa t yielding 2.3 ng of final produ (229). 235.(40
my, 115 nol ) Tomtired selutionef t-prqpet-ﬁamq)-llfleﬁmleﬁc@r hgRgi%ifdr ogenat ed for
carbamimidoyl-ethyl)-amidine 236 (70 mg, 0.15 mmol) in methanol (20 ml) was added 10%

Pd/C (Degussa type, Aldnch) (0.1 g). The ﬂask was evacuated and then ﬂushed 3 tl]llCS with -

hydrogen and finally filled with hydrogen at 25 30 psi. The resultant suspensmn was' stlrred
- v1gorously at 23°C for 45 min. The suspended matenal was filtered, the’ ﬁltrate was '

: evaporated to dryness. The resulted i-propyl -4~ ammo-IH—-pyrrole-Q—carboxyhc acid (2-
carbam1m1doyl-ethy1)-armdme 237 was used for the next step w;thout purtﬁcatlon The |
solution'of freshly prepared 237 in 3 ml of dry DMF was added to pyridirre-Z,S-dicarboxylic _ |

,- acid dipentafluorophenyl ester (25_ mg, QtO?_rnrrlol), the reaction rm'xt'ure was 'stirred- for 15

| hours at 55°C, cooled down, and purif_ied by HPLC‘(V ydac 12 pm o}g 2.2x25 em 'col_u:_t_nn, 10— :

 70% acetonitrile gradient over 40 min, flow 10 mL/min) to give pyridine-2,5-dicarboxylic
acid bis- {[5-(2- carbamimidoyl-ethylcarparrloyl) l—propyl-1H—pyrrol’—3—y1]-amide} 231asa:
bls-trlfluoroacetate salt: 33 mg (57%) ES MS: 606.71 (M+H+) The bis-trifluoroacetate salt
of 231 was dissolved in 2 ml of methanol saturated with HCI, 35 ml of d1ethy1 ether was

: ‘added, the precipitate of 231 as HCI salt was separated and dried.

_ EXAMPLE 116 ,
Synthesis of N N'-B]S-[S (2—carbam1rn1doyl—ethylcarbamoyl) l-propyl— 1H-pyrrol-3-y1]-
' 1sophthalam1de 238.
j B Compound 231 was synthesmed as described for compound 231 above Yleld 52% of
| compound 231. ES MS 605.72 (M+H+) '
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30 ninin a Parr Shaker at ¢a. 30 psi. The catal yst waszfrlnetoember(D(M t he
sol vent evaporated and. the resulting free am ne (SL61) dried under high

- vacuum v@é@z}ﬂ%odl ssolved in 3 nL DMF and 30 ng (55.1 m)i)):,ﬂﬁls 20%1 20L
- (115 nol) disopropyl ethyl am ne were added. The reaction Was g d for 1

- % days and then evaporated to give crude .237. It was inmediately
~di ssolved in 200 L anisol and 1800 EXE&\(IPL@IIl?Standl ng for 300 mn,

precipita t eth ntrifuyged, the ether decanted and subsequently
dried. - Th%ﬁg %c{gr{é @W&?X’&Lﬁ%{bﬁ%ﬂ&fﬁw@hyﬁ@b11%@}'1? ryud;

di ssolved in ice-cold nethanol, h 4 M HO /di oxane, ‘
precipitated with ether; centrlt ﬁ%h?dl}t"ﬁ%e 3 er was decanted .and the

product 230 dried in vacuo. Table 7 ConpoundAm ne Used: Yiel dM5 foundMs

‘MH) cal c I at ed WMH 229EDA2 3608 32608 25 230 5.1579. 17579. 21
EXAVPLYCR. £ Synthests o athyl: , . 5 3-carbaxylit acid ethyl ester 240.

R é%%éf'en%ﬁP@'%ﬂ%%% %%69%@%%’ eéa%rz%%%fa'esﬁeﬂr bilng T-tlorho 3T ¢/
1- pr opyéthjtl—lﬂuthrimasldﬂ-alwlmﬁkkgea%%nﬁaTB@ﬁéld & 625k PBLNH'-KMMRe(DRSD-d6): .87

c acid ethyl ester (5 g) was dlssolved in 50 -

ﬁi Mot G RN D56 b iCIoM Lag A GuriH, flé &v@az}agc@j (oo WSO
0C 4
o, g 4 A o o S BB, O 4 hrar St ool &0 (_)Wn

organi ¢ phase was washed with water, dried with sodium sulfate and" _
. evaporat ed. The resi due Wai recr stal li zed from hexane to yiel d 4.72 ¢

(779 3 5 : g ! 232.
H - NNM%[%_{O 79 (t, 3H, CHB) 1.25 (t, 3H CHB) 1.68 (m 2H, CH2),
4.17- , 2CH2), 7.23 and 8.24 (d, 1H, pyrrole) Step B: Synt he5|_s
of - 1- (pr opydompbuii 249 west s Siz61 ﬁoﬁﬁétﬁﬁmm%’s’d‘awzi@as%%&%e%tnﬂﬁx)am%m de

115, stepB The yield 1s 5.1 g (83%). ES MS: 277.34 (M+H*) H' NMR(DMSO -d6):0.83-
0.86 (m, 6H, 'CH3), 1.40-1.51 (m, 1H, CH), 1.51-1.61 (m, 2H CH,-CH), 268 2.72 (m, 2H,
CHz-CN),335 3.42/(m, 2H, CH, NH) 433-4 37 (m 2H, CH -N) 738 and8 15(d lH

yn'ole) 8.56 (®t, 1H, NH).

Sth C SVnthes1s of 1 ( 3-methv1—butvl)—4—mtro-1H pyrrole: 42—carboxvhc aCId (2- cyano-
- ethyl)- am1d1ne 242 : ‘

Compound 242 was sjhthesized from cyanoethyiamidé 241 as descﬁbed in Example
115, step C i in 10 mmol scale The yield is 2.5 g (86%) ES MS: 295.34 (M+ H+) HI -NMR .
(DMSO—dG) 0 88 0.86 (d 6H CH; ), 1.43-1.61 (m, 3H,CH & CH -CH), 2.61-2. 65 (m, 2H
CHz-CN) 3. 49 3. 55 (m 2H CHz-NH) 4.33-4.38 (m 2H, CH -N), 7.51 and 8.18 (d lH

pyrrole) 8 73 (t 1H, NH)

-Step D' S thesis of N.N'-Bis-
pvrrol— -vl] terephthalamlde 239.

5 2-carbamimido I-eth lcarbamo -1- 3—meth l-bu 1 1H-

) Compound 242 was condensed with dlpentaﬂuorophenyl ester of terephtahc a01d as

described in example 115, step D. Yield 47% ofcompound 239. ES MS: 661. 84 (M+H").

—92-




. 233. Conpound 232 (5 g) was suspended in 30 m of nethagdDecambblagdd4 10 )
was. added, and the m xture was stirred at 50C for 2 hours. The clear -
sol ution wesozlidest ed wi th wat er (50 m) and 1IN HCl was addegttlosmose t o
get pH2.5. The white residue was filtered, washed with water and dried.to
- get 4.69 (95% of the acid 234. ES Ms._ 220.47 $NHNa W. The acid 234 was
suspénded in SO 2 (20 m) and the mEXAMEPLAEL18 of | uxed for 4 hours until

c1 21 SObib1.0R VAR DRLAL ey TG PG I RS RS BYPROL ALESEPR B o0

by co evaporati uene farne r'oarm
235 was used Wi t hout pur| fi ca}yg,jyrmAsljyjdamd@}m was - di ssol ved in tol uene -
(10m ) and 3-ami nopropionitrille (3.9 n", 54.3 mol) was added. The mi xture

was kept for 1 hour at anbient terrperature and evaporated. The white

preci pitate S su ded in filtered wat ér ~ and
G e Roory<tITRT DGR o HRRSIAS asylesirihed ot aoeﬁ?%%s %‘i’ s i \g

251. 87 (IWw 5@,\@% Y +1.63-1.70 (m-_‘
24, ?:HZ prmfl)dljzgmwi%z 89 ((r%%ZEHgl\Z§'EQ"()&((I\}Pr 5. 3. 42 (m CH2- NH)', j ,
4.27-4.32 (m. 2H, :CH -N), 7.43 and8 15(d 1H, pyrrole), 8.83 (bt,

NH). Step C Synt hesi s of 1- propyl %’é{’ﬂ’ rrol e-2-car boxyl | c .

aci d( 2- carbam m doyl - et hyl) - am di neE olution of :

1- (propy l&hé}JTnéQJH?QVEJ Ii& &zz%r ldassbaaﬁandd 2ot émﬁ lesraém ine
233 (2. 59‘?1. * mrol ) i c )&z 4 rigglei? hanol vvaso}gooﬁjgd to Oﬁ% ( ﬂ

saturated with. HC gas Tbetyi}rﬁﬁpyle'o{més)l]seuk@ 24d4d refrigerat ed for 20
hours. The m xture was allowed to. warmto roomtenperature and ethanol was-
evaporated The solid was dissolved in 50 m of --96 WO 02/ 00650 27 Decenber-

2004 PCT/ US@nglidng qulé‘hagtsgﬁtﬂ@glz&iraq RaAAUE0Rhp d&hnﬁrﬂ”ﬂé%%vga‘:”x n}eih@ seal ed

m xture was Kept over ni room tenperature and evapor ated solid
was di sﬁdV)zé‘deldﬁS‘V&ﬁ)fedmpﬁundﬂﬂhamMSﬁd%’t(hHH{'l)as added to. precipitate 2.4
g (94% of the target product 236 as a white solid. "ES MS: 268.92 (M: H).

-HI-NI\/R (DVMSO-dB) :- 0.79 (t 3H, CH3), 1.64-1.71 (m 2H CH2:=propyl), 2.62-

2.66 (m 2H, CH2 -CN), 49355(mEﬁM§'ﬂ§§m 4.28-4. 33'(m'2H -Cl-l-'I\I){
7.54 and

) szhenyl 4,4" dzcarboxylzc acid bzs-{[5 (2-carbamzmzdoyl—etkylcarbamoyl) ]-(3-metkyl—
' butyl) ~1H- pyrrol—3—yl]-am1de}245 ‘ L

Compound 245 was synthesmed as descnbed for ¢ ompound 239 above (example 117)
Yield 56% of compound 245. ES MS 737. 08, (M+H+) ' o

_‘ EXAMPLE 121 R
I?uophene~2 5-dzcarboxylzc acid bzs-{ /. 5-(2~carbamzmzdoyl—ethylcarbamoy{)—] (3~methyl—
butyl) 1H- pyrrol»&'—y{]-amtde} 246. '

)y Compound 246 was synthemzed as described for compound 239 above (example 117)
Yield 42% of compound 246. ES MS 666.81. (M+H*)

EXAMPLE 122 :

NN’ st-[5—(2—carbamzmzdoyl—ethylcarbamoyb— ~cyclopr0pylmethyl-JH pyrrol— -yl]
s 7 R terephthalamza’e 247.

- -93-




8.15 (d,. 1H, pyrrole), 8.83 (t, 1H~ NH) ‘Step D. Synt he§7@eoémber2004

pyri dine-2, 5-di carboxyliic acid bis-{[5-(2-carbani n doyl -

et hyl car\bermyb@bgl propyl -1H pyrrol -3-yl] -am de 231. To Si’b’fo%S‘l/ﬁ)%i‘t' on of-
1- propyl 4-nitro-1H pyrrol e-2-carboxylic acid (2-

car ba doyI et hyI)-am di ne 236 (70 ny, 0. 15 nmol) in nethanol (20 m) was
added . relorppylms ¢ brabdt iR gheatenat ed
and thﬁﬁ;fl ushed 3 t| nmes vvlth hydrogen and fi naIIy filled with hydrogen at
25-30 pst. The resultant suspension was stirred.  vigorously at 23C for 45
m n. The sugsgsl [ aporated to
dryness. The rggﬁﬁﬁ?&pfﬂggﬁﬁgﬁdﬁdﬁﬁ%ﬁegﬁﬂdlé 58&%)@@ gc acid (2-
car barkraingoethydicglopropandisn zﬂEYlamag agard Theyieldi 48y (7@%)3pHNNMmut |

Baidod ERRONEN a75E th bEREIs S lr) ipi?éﬁfzgﬁiﬁbhggnnwasﬁa (25 .
0 07 f 55G; | ed
it a‘%“”ﬁ%ﬁ%“?sv%acﬂ%%%&i@%?lz R o 107 S0

acetonltrlle gradlent over- 40. nmn, flow 10 nL/min) to glve

pyri di ' .
bi s- ( SRS BRAIPY ERG IR gl g 2381 de
231 asiy Qhﬁrezwgfl uoroacet ate salt 33 ngy (57%) ) ES V5. 606. 71 (I\/H—I})
The bi S-i%:l‘_w Goroacetate salt of 231 was dissolved in 2 m of nethanol

sat urat ed Wdrhpddid, 248548 syatheslized ipim @ﬂh?l&far 1S gTas dd%@n&rdﬁﬁlﬂadahﬂ@ Of "
231 ag Cl. salt was_ separated and dried. 116 Synthesis of
i

- fiep PoTheysihisith i8¢ 718%)- hGS 848 620%%1 ()l\dtlgb dbyNMRl@MS{bﬂﬁBﬂwl)

|soph | 3 r onpound

231 aggj\%‘e Yi %O?ég%wgﬂﬁoun&@z X%E@éjggga@ét ?%fdﬁ%&‘i% 6C '

Decenﬁelrl (2002E, @R, DY) 86503 BETd, 13180 ole), 845 (t,
Efé 5-(2- %bam mdoyl et hyl car am)yl) 1- (3 rret hyI pt))’r‘rtyP’) 1H€pyrrol 3

yI] t Jhal ani de 239 Ste A: S thesis of 1- -

3-nethyl - butyl - 4-ni tro- 1H pyrrol e-2-car boxylic acid ethyl ester 240.

Conmpound 240 was synt hesi zed as descri-bed .in exanple 1, step A usi ng I.

- br onBted C: Synthesis of 1 (cvclopropvlmethvl] 4-nitro- 1H—pvrrole—2-carboxvhc acid ( 2-cyano- :
ethy_)_armdme 250 |

Compound 250 was synthesmed from cyanoethylmmde 249 as descnbed in Example :
115 step C in 10 mmol scale. The yleld is 2.1 g2 (75%). ES MS: 280 01 (M+H+)

_Step D: NN'-BIS fS-( 2-carbamlrnldovl—ethvlcarbamovl) 1- cvclopropvlmethy] 1H—pyn‘01—3-
: Yﬂ—terenhthalam1de 247. ' -

Compound 247 was synthes1zed as descnbed for compound 2311 in Example 115 step -
D. ES MS: 628.74 (M+H+)

_ EXAMPLE 123 ,
Pyr:dme-z 5-d1carboxyltc acid bis-{T. 5-(2-carbamImzdoyl-ethylcarbamoyl) J -
| cyclopropylmethyl—]H pyrrol—3~yl]-amzde} 251,
Compound 251 was synthesmed as descnbed for compound 247 above (Exarnp]e S

122) Yield 56% of compound 251. ES MS: 630.73. (M+H+)
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met hyl - butane as an al kyl ating agent. The yield is 6.5 @7([4¥nberRotdVR
(DMSO-d6): i a87 (d, 6H CH3), 1.26 (t, 3H CH), 1.49-1.62 (m 3H CH &
CH2), 1.6& dMooddd: CHZ) 4:23 (q, 2H, CH2), 4.33 (t, 2H @U&)USOY&@& and
& 29 (d, 1H, pyrrole). Step B:. S thesis of 1- 3-neth |-but 1
-4-nitro-1H pyrrol e-2-carboxylic acid 2-cyano- ethyl)-am de 241. Corrpound
241 was synthesized from et hyl Car bo RN AMPLEI024S descrl bed in Exanple
115, step B The yieldis 5.1 83‘% ES Ms: 277.34- ft‘Hi I—} '
( DVBO- d6) & b"’%ﬂ [i}(%ear(wzo#oyéﬁdyéwr ryDr!-sxelqnrorime ’@W H-ayreql-3y¥-(m
2H, CH-CH), 2.68-2.72 (m 2H, 2 (m 2H CH2 -NH), :
4.33-4.37 (m 2H, CH Ny, 7. SSH%gt%%iz?lg‘m%%ﬁfpyﬁrol e), 8.56 (bt, 1H,
NH). Ste C Synthe5|s of 1-(3-nethyl-butyl)-4-nitro,; IH ole-2-~carboylic
acid (2-cyario- eth | -amdine 242.- Conpound 242 was synt hesi zed from

“cyanoet hyl am@mmmnd%2d@§§wlbéﬂz¢%a@mﬁ%¢eé foqq_q;npcg{né 47 qbpve EXARALE scal e.

dhgs Yoo gz)( 3{151834%% @‘P%‘%’ﬁ? %%ﬁﬁ*n%é{ﬂ @gg} CH 2. 6(1D2/Bg5d?3n 2H

CHZCN)349355(m2H CH2-NH), 4.33-4.38 (m 2H, CH-N), 7.51 and
8.18 (d, 1H, pyrrole), 8.73 (t, 1H -NH). Step D:. Synthesis of N N Bi s- 5-
2carbammdo|-eth | carbamo | -1 3EXAMALE 125y '

pyrrol-3-vll - tni de 23 ] und 2 vvlth

di pent af | uor ?fﬁ’l’ Egt' F“’d’]"x«l’ é“r‘é ‘ﬁt”’fﬁ?[g’céf "m scr%c d‘gI ejjgrrpl e 115,
step D. Yield 47% of co bjﬂ% rr04 Aa,ﬁ,w 33 27 Decenber 2004
WO 02/ 00650 PCTI USQO / 20% I NPIfEsl Syntﬁga S o’]t-Q Hexanedi oi ¢ aci d

bi s-¢[5-(2- car bam mi-doyl - et hyl car bam)yl )-1-(3- et hyl - butyI )- I Hpyrrol -

yl]-ami de} 243, Conpqund 243 si zed as _descr poynd 239
above (Exarrplc?m@l‘? ‘dh"@SéyB 16‘%/‘{' lﬁ% fgﬁ%"mﬁémﬁ? (ﬂ’@vggg’fa LIQ |
EXA'VPLElééPYleld 41% ofcompound 253. ES MS: 679.81, (M+H"). S

o EXAMPLE 126 _
Pyrazme—Z 5-dlcarboxylzc acid bis-{{5-(2- carbamzmzdoyl-etkylcarbamoyl) -1-

- St

' cyclopropylmethyl 1H-pyrrol- 3—yl]—am:de} 254

Compound 254 was synthes,lzed as descnbed for: compound 247 above (Example

o 122) Yleld 48% ofcompound 254. ES MS: 630 71. (M+H N

_ _ ‘ : EXAMPLE 127 . .
: Cyclohexa 1, 3-dzene-] 4-dtcarboxyhc acid bis- {[5—(2 carbamlmzdoyl—ethylcarbamoyl) 1- (3- -
methyl~butyl) -1H-pyrrol- 3—yl] amzde} 255, '

0 . Compound 255 was synthcsmed as descnbed for compound 239 above (Example - '

B 117). Yxeld 43% ofcompound 255. ES MS: 663.85. (M+H*)

) EXAMPLE 128
1H- Pyrazole—3 5- dzcarbmyhc acid bis-{{5-(2- carbamzm1doyl—ethylcarbamoyl) -I-.
5 o cyclopropylmethyl—]H pyrrol—3-yl]—amzde} 256

—~95..



Cycl ohexane- 1, 4-dicarboxylic acid | " 27 December 2004
bi s-([5- (2 car bam m doyl - et hyl car banoyl ) - ] (3 nmet hyl - butyl)-IHpyrrol-3-
yl]-am ﬁo‘%__){] Compound 244 was synt hesi zed-as descri bed for c]?npound 239

above ( 117). Yield 48% of conpound 244. ES Ms: 667VEF0

EXAMPLE 120 Bi phenyl -4, 4'-dicarboxylic aci d -

bi s-{[5-(2- @&hp&mdmmi ek rol
yl]-am de} 245. Conpound Ssih vvalgé‘iynt éél%eze é{s?%élz%‘;e)g&?oo Ekglﬁ%%}und '

239. abldZs. E@ﬁd#&%ﬁﬁkmﬁwouﬁGESGiEﬂﬂ%ﬁb%l&dﬁn@ﬂmﬂfﬁ45 ES MS: 737.98. (N%FH)
EXAMPLE 121 Thi ophene- 2, 5-di carboxylic acid -

bis-{[5-(2- carbantntdoyl et hyl car banoyl ) -] - ( 3- net hyl butyl) 1Hpyrrol -3~
yl ] -am de} 246. Cbnpound 246. was iﬁ@ﬂ%?iﬁ ggas descri bed for . conmpound 239.
above (exanple 117). -Yield 42% of "conpound 246. ES MS. 666.81. (M-H+).
EXAMPUEYcA @ opane-1, 1-dicarboxylic acid b:s-{[5—(2—carbamzmzdoyl~ethylcarbamoyl)— - (3-meth I~ :
N, N -'Bzs-[5-(2-car bam m doyl - et hyl car banpyl ) - 1- cycl opropyl met’hyl - ]prrrol 3
yl] terephthal am de 247. beylpbidemys- 32)@64"“@]@2%1)0650 PCT/ US01/ 20334 St ep
A. Synthesis of 1-c clo ra Inmeth |-4-nitro-1H ole-2-carbox lic acid ethyl
ester 248. Conmpound 248 was synthesized as described in exanple 1, step A~

usi ng brorcnmsdnmu 267 GV BRYRASALePE: BloriddbAbomBo@irso ab (Ekﬁhﬁ'l is 4.89

(74% NVR (DVBO-d6): 0.37-0.42 & 0.65-0.72 (m 2H, . 22-1:28 .
(m 1|1+17)<;|§5181d151 ol compgrnd 267GES MS625(1, (IQII=HH+9:HZ) 4. 32 (q, 2H CH2), 7.44.
and 7.81 (d, 1H, pyrrole). Step B: Synthesis of.1 - ¢ clo ra lineth I-

-4-nitro-1H ole-2-carbox lic acid 2-c ano ethyl) am de 249. Conpound 249

was synt hesized from ethyl . car boxygsteviddk fsp descri bed | n Exanpl e 115,
step B. The yield is 4.3 g (78%.. ES M5: 263.97 (Mt H). - NVR ( DMBO-.d6) :
0. 02- N.N"-Bis- {I (3—methyl -butyl)5-{2-(N- methylcarbamtmzdoyl)—ethylcarbamoyl)- -1H- pyrrol—3-

yl] terephthalamzde 258

Step A: Svnthesm of 1- ( 3 Methyl-butyl)-4—n1tro—IH-DvrroIe-Z-carboxvhc ac1d f2—(N-

methvlcarba.mtmldovl) ethyll- amlde 259,

" The solution of 1- (3-methyl—buty1)—4—mtro 1H—pyrrole—2 carboxyhc ac1d (2-cyano- - o
ethyl)- amidine 242 (0.5g) i in 50 ml of dry ethanol was cooled to 0-5°C and saturated Wlth_ HCI L
gas. The trxixture was sealed and reftri gerated for 20 hours. The mixture was allowed to warrn |
to room temperature and ethanol was evzi;ﬁofated The solid was disSoived in 10 ml of dry S
ethanol and M solutton of methylamme (3 ml) in methanol was added The sealed mixture
was kept overmght at 15°C and evaporated The solid was dissolved i in 10 ml of methanol,
and ether was added to precipitate 24 g (94%) of 1- (3-Methyl butyl) 4-nitro- 1H—pyrr01e—2--
carboxyhc acid [2- (N-methylcarbarmmtdoyl) ethyl]-annde 259 as a white solid. -
ES MS: 310.94 (M+ H*) H'-NMR (DMSO-dﬁ) 0.86-0.88 (d, 6H, CH3_1sopentyI) 1.43-1.61
(m, 3H, CH & CH,-CH), 2.60-2.65 (t, 2H, CH, CH, -armdme), 3 37 (s, 3H, CH,-NH), 3.49-
3.55 (m 2H CH —NHCO) 4.33-4. 38 (t, 2H, CI;I;-N), 7.51 and 8 18 (d lH pyrrole), 8.73 (t
1H NHCQ).

Step B NN'-Bls—IS (2- carbam1m1doy1—ethvlcarbamoyl)—1 { 3-methv1—butv1) 1H—Dvrrol- -Yll-

erephthalam:de 258 o _ _
Compound 258 was synthesmed from 259 as descnbed in Examplel 15, step D ES

MS: 689.88. (M+H+)
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0.04 & 0.09-0.12 (m 2H, CH2 ), 0.89-1.00 (m 1H CH), 27%kcd3mbdfp00LH CH
-CN), '3.06- 3.11 (dd, 2H, CH2-NH), 3.86-3.88 (d, 2-H,, CH-N, 7.09.and
7.87 (d, Hole), 8.45 (t, I H NH). Ste.C Synthesis ta ro
lmeth 1- %}dmz{Mo 1H. ol e-2-carbox lic acid 2-c -ano- eth |)--ng%’%§"%§%§’§ .
Conpound 250 was synt hesi zed from cyanoet hyI am de. 249 as described in
Exanpl e- 115, step Cin .10 mol scale. The yield is 2.1 g (75%. -ES M5
280.01 (M+ H):. Ste~.D: NN -Bis- 5-_ 2- carbammdo l-eth l'carbanp | -1-c
cloro Imeth I-1H . of-3- yl]-tere ba7. -Conpound 247 was

BXdYIR
synt hesi z des o)
e e e S e
bi s- ([ 5-(2-carbam m doyl ﬁ&ﬁhyl-w@amp;br)om-pyc&mmppgo met hyl -1 H pyrrol - ,
yl }-am de} -251. Conpound 251 was synt hesized as described for conpound 247
above (Exanple 122). Yi el d 56% of corrpound 251. ES Ms: 630.73. (M+H.). 27
Decenber, 20 4 M0, 02/ 00650 P
NI 1{1;? S 9 }bxhcam 2- I-]H-pyrr,
ol -3 vyl ]etrg,ldafﬂahﬁml;(ﬁ;@p&h{a@aaﬁa@l%ﬁ& Oorrpound 252 was synt hesi zed as
descrl bed for conpound 247 above (Exanple 122)., Yield 54% of corrpound 252.
ES M5 674. 7§Jon(prwn#§261 ExAsputhesizeg fromicyptesiwlamige 2t £ Wesayitied imExample

bIS([5 amm | -eth I r 3
yl]-am &é§ %ﬁé %a@ﬁs@ﬁms?izég @&L%}éscr k@&%f& l%?édgzn%oqj% 247
E?(X\I\//I%L(E @f;wgal GHJ(?Q) 136(156%61) 416p- 0f12 ¢0BED al- ezﬁ,a) IEB-VB1 @873 TH &MEHY) .
i - CH),2.52-2.56 (t 2H, CHz_Q_H_;-—ademe), 3.12-3.21 (m, 2H, CH, -ethyl), 3.49-3.55 (m, 2H
CH; @z—amndme) 4.33-4.38 (t 2H CH,-N), 7.39 and 8. 20 (d 1H, pyrrole) 8. 54-8 60 (NH-

- almdme) 938 (t, 1H, NHCO)

7 -Step B: Pyridine-2.5- chcarboxvhc acid bis-{{5- [2 (N-ethvlcarbam1m1dovl) ethvlcarbamoyl]-
) L-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide} 262 | B
Compound 262 was synthesized as descnbed in Example 115 step D Y1eld 40% of |
' ‘compmmd 262 BS MS: 718.92. (M+H*) | |

o . EXAM_PLE 132 _
; . N, N Bts-[5—[2-W—zsopropyl-carbamzmzdoyl)-ethyfcarbamoyl] -1-(3- methyl—butyl) JH—
pyrrol-3-yl] terephzhalamzde

| Step A : Synthesis of 1-(3 Methyl-butyl)- 4-n1tr0 1H—pvrrole-2 carboxylic acxd [2 (N-
. isopro {carbamimidoyl -eth 1-am1de 263. _ _ ' _
) - - . Compound 263 was synthesized fromrcj(anoethylﬁmide 242 as described in Examplé
130, step A, using isopropylamine (3 ml). ES MS: 338. 67 (M+ H"). H'-NMR (DMSO-d6):
© 0.85-0.87 (d, 6H, CHy- isopentyl), 1.09-1.11 (4 3H, CHy-isopropyl), 1.43-1.61 (m, 3H, CH &
CH -CH) 2.59-2.64 (t 2H, CH;, _(_Jﬂz-ammlne) 3.50-3.55 (m, 2H, CH> Q-I_;—a:rmdme) 3. 73~ |
- 3.80 (m, 1H, CH«-ISOpI’Opyl) 4. 33—4 38 (t, ,2H, C@ -N), 7.55 and 8.18 (d 1H, pyrrole) 8 70
5. (t, 1H, NHCO)

97




' Pyra2|ne 2, 5- dlcarboxyllc acid biS {[5-(2- carban1n1doy|Qemhmbnmebamnyl)-l-
cyclopropylnethyl ]Hpyrrol -3 yl]-am de} 254 Conpound 254 was synt hesi zed
~as descriwedzfepgspconpound 247 above (Exanple 122). Yield s ound
254. ES MB: 630.71. (Mi-H+). EXAMPLE 127 Rl -
Cyclohe§a 1, 3 dlene 1, 4 dlcarboxyllc acid

as synt he5| zed as descrl bed. for corrpound _
AP 18% of conpound 255. ES MS: 663.85: (MrH ).
EXANPLE128 BripY%

bi s-{{5-(2- cgr bamﬁ%&ggiré5§%ntﬂ dga%m)@é%r%leﬂgi;c Xgign (g%l;sng%%])?l EFI—%?J%SI %

yl]-am @d}HI2B6. --95- 27 Decenber 2004 WO 02/ 00650 PCT/ USCOL/ 20334 Cbnpound
256 was synt hesi zed as ‘descri bed for conpound 247 above (Exanple 122)..

Yi el d 48%:of conpound 256. ES Ms: 618. 76. (NHH+) EXAMPLE 129

Cycl opropane-1, | -di carboxylic aci g LE 13

bi s-{{5-(2-carbam m doyl - et hyl carbam)N‘P; f 83 rret hyI but yl )-I H-pyrrol 3
yl']-am de} IB?@}DI@&WQ&JWM%K)}M@&C:HW f(&sﬁzﬁdhﬁlsbzdﬁgdh{zaﬁda-@feﬂgwﬂ@l)nd 239
above (Exanple 117). Yield 51 % of conpound 257. ES Ms: 625.79. (NHHf) -
EXAVPLE 130 N, N - Biasbqmingigoyhietipfcarbamoyl}-1H-pyrrol-3-yl)-amide] 265
‘butyl)5-{2- (N net hyl car bani ni doyl ) - - et hyl car banoyl ). -IprrroI o
yl]-terephthal am de 258 Ste” A: Synthesis of i-(3 - _Meth I-bu 1 -4- nltro 1H—
ol e- 2- Bipax: Biysthadi ¢f 123-MemyhbhoBibamai Hayrioleb uatoxent agd J59N-(Bhe

- solution of. 1-(3-methyl-butyl)-4-nitro-1H pyrrole-2-carboxylic acid -
(2- cya%@%@ﬂiﬂﬂk&@ﬂm@ﬁhﬁhﬂ} -BNIde{268f dry et hanol was cool ed to

oo o oS40 s L e S a0
: ‘130 stepA, using 3—methy1-butylam1ne (3 ml). ES MS: 365. 27 (M+ HY. H'- NMR(DMSO-- '
- d6): 0.79-0.81 (d, 6H, CH;- isopenty! of pyrrole), 0.86-0.88 (d, 6H, CH;- Isopentyl of _
amidinc),-l 31-1.60 (m, 6H, CH & CH, 'CH) 2.64-2.68 (t, 2H, ‘CHZQ-Iz-—'amidine) 3.12-3. 17 -

| (t, 2H, NH -CH; isopentyl of amidine), 3. 50—3 55 (m, 2H, CH, CH;, —amidine), 4.33-4. 38 (t, >

2H, cgg-N) 7.55 and 8.18 (d, 1H, pyrrole) 8.72 (t, 1H, NHCO)

Step B :
3 carbammndovl]-cthylcarbamoyl} 1H-pyrrol-3-vl)- amldtﬂ

Th1o‘ hene 2 5 dlcarbox 11c acid bis-[(1-(3-methyl-butyi)-5- .

Compound 265 was synthesmed as descnbed n Ehamplel 15, stcp D. Yield 54% of L
compound 265. ES MS: 808.12. (M+H+) C

‘EXAMPLE 134
1H- Pyrazole—3 S-dicarboxylic acid bis-{[5-[2-(N- cyclopentylcarbamzmldoyl)— -

ethylcarbamoy{] -(3 methyl butyl)-1H- pyrrol 3-—yl] —amzde} 267

Step A: Synthesis of 1- (3-Methvl-butvl)-4-n1tro—1H—pyrrole-2 carboxvhc acid [2- (N- B

' cvclopentylcarbarmrnldovl) ethvl]-am1de268

N Compound 268 was synthesmed from cyanocthylam1de 242 as descnbed m
Examiplel15, step D, using cyclopentylamine (3 ml). ES MS: 364, 37 (M+ H). HUNMR
. (DMSO-d6): 0.85-0.87 (d, 6H, CH), 1 43-1.61 (m, 10H, CH & CH,-CH ofp}&_rqle and CH,
of cycloppentyl), 1.82-1.88 (m, 2H, CH), 2.63-2.67 (t, 2H, CH, Qg;-amiqine), 3.47-3.56 (m,
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to roomtenperature and ethanol was evaporated. The sol 2d Dsasmiess@i4aved . i-n
10 M of dry. ethanol and 1M sol ution of - met hylam ne (3 m) in methanol
was added.WDHB/08&8l ed ni xture = was kept overnight ‘at 15C andcenapoi@sed.
The solid was dissolved. in 10 m of nethanol, and ether was added to

D eyt 7 G SRk b T ot B BN o b D éﬁlit(b
sol i d. “ESHMRHEIP. 94 (M- H ). H1-NVR (DVSO-d6): 0.86-0.88 (d, 6H,

CHBlsopentyI) 143161 (m 3H, CH & CH7-CH), 2.60-2.65 (t, 2H, CHz CH
-am di ne) , 337(5 3H, CHh NH) 3. 49- 355(m 2H, CHz-NHCO), 4.33-4.38

(t,

NN - == : g a8 MR ALt ,

1 - teregh ﬂ@ﬂb@ﬂi‘o Oelace]s 258 WAS 2 SHNL ' d from 259 as descri bed
I n Exanp ’ SICARS FH) . 27 -Decenber 2004 WO 02/ 00650

PCT/ WSO1/ 2033@0@9&&&‘1@&5 gmmaaizeaaa désdﬂibeeﬁlb@xml\plel 138G btép D. Ylold 54% of
bis-{f5-C2- (N et IcarbammdoM t hyl car bamoyl J- 1 (3- '

met hy! - b%ﬂns’/w()unslﬁﬁérﬁ% 260 Step A : S thesis of 1- 3- Meth

| -but. 1 -4-nitro-1H ol e- 2 carbox lic acid 2- -

et hyl car bami mi doyl - et hyl | -ani'de 261. Conpound 261 was synt hesi zed from
cyanoet hyl ami de 242 as descri bed i EXAMIRIIE13430, step A usi ng et hyl am ne
(3 m). ES NB: 324,79 I\/HrH‘) H - NVR (DMSO-d6): 0.88- 0.86 (d, 6H, CH3 -

i sopent yI YV RWI&[MV(N -dimethylearbariyidpyl) ety arb@noylinl -(rmettr-latdH2 H- CH) |

2.52-2.56 (t, 2H, CH2 CH2 -ani d| 2H, CH2 -ethyl)

3.49°3.55 (m 2H CH2 CH? gym?ﬁ’éﬁ’e*ﬁp’ﬁéﬂﬁ%% 2H, CH -N), 7.39 and
8.20 (d, 1H. pyrrole), 8.54-8.60 (NH anidine), 9.38 (t, 1H NHCO. Ste v B
P di net 2A5Sd|t(1:1arbOX||C aC|1d bis- 5- 2- -eth Icarbamlm do 1 -eth ' '

synt hesi ‘g
262. ES

The solotion of 1 (3-methy1-butyl) 4-n1tro-1H-pyrrole—2—carboxyhe acld (2-oyaﬁo-

). ethyl)—am1d1ne 242 (0.5g) in 50 ml of dry ethanol was cooled to 0-5°C and saturated w1th HCl
" ‘gas. The mixture was sealed and refngerated for 20 hours. The mixture was aIlowed to warm -
1o room temperature and ethanol was evaporated The solid was dlssolved in 10 ml of dry
_. ethanol and 1M solution of methylamme (6 ml) in methanol was added. The sealed nnxture :

was kept overmght at 55°C and evaporated The sohd was dlssoved in 10 mi of methanol, and
5 ,ether was -added to pre01p1tate 24¢g (94%) of the target product asa thte sohd ES MS:
32474 (M+ H*) u' -NMR (DMSO-d6): 0.85-0.87 (4, 6H, CH3Jsopentyl) 1.43-1.61 (m, 3H,
- CH&_C_E_I_; -CH), 276-279(m,5H CHzﬂz—axmdmeandQ@NH) 2.96- 298(d 3H, CH -
_ ‘- NH), 3.46-3.55 (m, 2H, Q_I;I_;—NHCO) 4.34-4.39 (t, 2H, CH, N) 7.51 and 8.18 (d 1H,

* pyrrole), 9.76 ¢ 1H, NHCO)

Step B: NN'—BIS—[S |'2 (N, N'-dlmethvl-carbamlmldovl) ethvlcarbamovﬂ 1 ( 3-methv1—butv1)—
H—mm'oI 3-VH terephthaiamlde 269

Compound 269 was synthemzed as descnbed in Examplel 15 step D. ES MS 717 93

o

~ EXAMPLE 136
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EXAMPLE 132 N, N -Bis-[5-[2-(N-isopropyl-ca roamimi daylDecetribgt 26040am -
oyl]-1-(3-methyl-butyl)-1 H pyrrol-3 yl]-terephthal anmide Step A: S .
t hesi s ofw@028edset-h 1-bu 1 -4-nitro-1H ol e-2-carbox |ic agt@rido1/20334
i soprop_yl carbani mi do: |') -ethyl | -an de 263.. Conpound 263 was synt hesi zed

P e o R T
0.85-0.87 (d, 6H CH3- |
A i )

350355(m 2H, CHZ CH -anidin.e), 373- . 3.80 (m 1H CH-|sopropyI)

4. 33-4. 38 . , 7 55 and 8 18 (d, 1H pyrrol e),. (t

1H, . NHEGFR- L o ypbaastsair 1 -Goblethphb agco-PHMrrde 2radraylishaeidd2-(NINN - Bi s-
5- 2- < X Icarbarrol-l- 3math1bu| 1H of - 3-
1 -tere 264 was synt he5|zed as described in Exarrple

115, step D.C Mﬁmz% theé &b ANBL Ry b fi
5- dlcarboxyllfﬁgmd bi s-{(1-(3-nmethyl-butyl)-=5- (2 N-(3 eﬁ?ﬁaolyfy

gar ?ﬁmcmnd 279 nwmﬁﬂbdutn)m?e ¥3 til). Esr MG 331 )ﬁB)(MHiHiY};]H t(|BM8’O d6()j I
n r _ :
D) v Lol i et Yanenh i Dam oM <l 453 bt 376X Eround
Poph SIBOREREA A EOMAICEL AR I 12 BE BR e, SRSt O

st epA, usmg 3 et hyli - utyI amne (3 mYy.
(DIVBO 488, CHy -PHOCadnd( CH, ©HyyI)CKI33-4.39 (g AHy CEREN V390inel) 8. 20 (B AH) pSfoledl, 6H,

Q | 3 0 (m 6H_CH & CH?=CH), 2.64-2.68 (t,
, Oﬁ%%:gw@ﬁ{‘a‘mﬁtg‘e’ggéﬁﬁliwq& 2H, NHCH, isopentyl of amdine),
3.50-3.55 (m 2H, CHZ CH, -amdine), 433438(t,, 2H, CH -N), 7.55 and-
8.18 (d, IH, pyrrole), 8-72 (t, IH NHCO. Step B : S
Th| oph&tﬂ;_mﬂtﬁemanboxﬂm mlzld:)brs-{lﬁ J24(B:Nedibthyl- -

- but vyl 2-L 3- net hyl carbammdo 1 -eth | carbanp | IH-
of 3. \t/ xl)mrgmioy‘\l-et(hylcarban?ovﬂ 1-( ymethvl-bu’fyl) 1H-pyrrol-3-yll-amide}271 . ' .

Compound 271 was synthemzed as described in Examplel 15, step D. Yleld 51% of :
, compound 271. ES MS 775.03 QM+H").

| ' EXAMPLE 137 |
' NN BIS’{] (3—methyl butyl)-_‘)‘-[Z-(J 4,3, 6~tez‘rahydro—pyl*‘zmzdm-Z—yl) ethylcarbamoyl]—IH- :

- pyrrol- 3-yl} terephthalamzde 273

Step A Svnthesxs of 1—(3-Methv1‘butv1)—4 mtro IH pvn'ole-2 carboxvhc ac1d [ 2-(1.4.5.6-

tetrahvdronvnmldm-Z-vl)-ethvl]-arnldc 274.

" Compound 274 was synthesmed from cyanoethylamlde 242 as described above for
-' cornpound 270 using 1, ;3-propylamine (6 ml). ES MS 364. 37 (M+ HY. H! -NMR (DMSO—
d6): 0.85- 0.87 (X 6H CHj), 1.42-1. 61 (m, 3H, CH & CH,-CH ofpyrrole) 1. 79—1 84 (m, 2H,
- CH, CH, CH;;) 2. 55-2 60 (t, 2H, CH, CH, -amidine), 3.25 (m 4H, % CH: CH,), 3.40- 3. 52
(m, 2H, CH —NI—ICO), 4.33-4.38 (t, 2H, CH; N) 7.48 and 8.18 (d 1H pyrrole) 8. 15 and
9.78 (bs 1H, NH-aImdme) 8.89 (t lH NHCO) ' S o

Step B: Svnthems of 1- (S-Methvl butvl)—4—mtro 1H-pvrrole-2-carboxvhc aCId [ 2-(1.4.5, 6-

‘ tctrahvdropmmldm- 2-vI}- cthvl] amlde 273
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Conpound 265 was synt hesi zed as described in Exanplel 137 m::emb@nzomeld 54%
of conpound 265. ES MS: 808.12. (M+H+). . EXAVPLE 134

| H Pyr-azoles 82/806sl car boxyli¢c acid bis-{{5- {2 (N-cycl opentylpqummrgmﬂloyl )

et hyl car banoyl J-1. 3-nethyl -butyl)-1Hpyrrol -3 yl]-am de} 267 Step A 5
Synthesis of1-(_3-Meth~tyl)-4-nitro-| H pyrrol e-2-carboxylic acid rzbé '
cl o ent | ear bamprimtb27B wat $ynthesemil de d@88bComINanp1OBS, wes [ \Hi Nasi74 6from
cyanoetﬁ%ﬁyﬁg}nde 242 as described in . Exanplel 15, step D, using

cycl ope ne (3 m). ES Ms: 364.37 (Mt H. H-NVR (DVMSO d6): 0.85-0.87
(d, 6HCH3), 1.43-1.61 (m 10H, CH & CH -CH of pyrrole and CH of :

cycl oppentyl), 1.82-1.88 (m 2H, CH), 2.63-2.67 (t, 2H, CHZ CH -anmidine),
3.47-3. 56'(m --98 27 Decerrber ZEM&M\BDE)EEJOGSO PCT/ USQOLi 20334 5 2H, CH2

CH?- ami dj .33-4.38 , 756 8.1 1 rro e) |
5710t “NNais JEgminiyasheicarboimpy ol embhed bl o o by el *
clo enlcarbammdol-' ethlcarbarra 31 3rreth1bu1 -1H of-3- 1 :

=anm de 267 Conpound 265 was synt hesi zed as described in exanple 115, step -
D. i eI d 54% of conpound 267. ES VB 788 03. (M+rH4").. EXAI\/PLE 135 . -
T2-( 1 h

1 -4- nlg a.lilll?,l_ac tgn%umrbtggoﬁc aC|d [2 LN N - di rreth Icarbammdol -eth

11-am d&g=270. The soruti

1- (3- et hy! - getrpbind! 290 (1. @-g| Ehmonwsd&sclaecbﬁmbﬁmmd (2@rdy dhis solution
et hyl)-am di ne 242 (0. 5 n 50' ml " of dry ethanol -was cool ed%({}p % lS:and
sat ur at &@s keatrori ho 0fG endiexanaraedaidiedesifusivandisslyed FePMic@Omp 28

o FERCLA Tl B 1A SR eyt e e
sol ut i ofentferdteichayll avapoeatéd Tﬂe)reslaumtamamlveaaﬁ chlilﬁi@ﬁ:nn'l(BG mb, e\aashdd miitht ur e
0.1 M HCI (10x2 ml), 5% NaHCO5 (10x2 m}) water, dried over sodium sulfate, and '
) evaporated The crude compound D33 was crystalhzed ﬁom toluene/hexane (4: 1 v/v) to give
- white ¢rystalls. The yield is 69% (1.27 g) H NMR (DMSO—dG) 0.85-0.87 (d 6H, CHg)
1.34 (s SH, Boc) 1.42-1. 61 (m 3H, CH&CH CHofpyrrole) -3.03-3. 08 and3 18 3.22 -
 (eachm,2H, ' L ‘
: NH_QI;I,;_C_H;NH) 433 4.38 (t 2H CHz-N), 685 (t 1H NHBoc) 7.48 andS 18 (d 1H
pyrrole), 8.36 (t 1H, NHCO) '

" Step B: NN‘-Bis—[5-(2--ammo-ethy1cafbMOVI)-lv(3 methyl-butyl)-1H-pyrrol-3-vll-
7 terephthalam1de 274 ' ' o

. To stlrred solution of compound 275 (70.mg, 0.15 mmol) in methanol (20 ml) was
added 10% Pd/C (Degussa type, Aldrich) (O 1g). the flask was evacuated and then ﬂushed 3
times with hydrogen and finally filled w1th hydrogen at 25 30 p51 The resultant suspentlon

* 'was stimred vigorously at 23°C for 45 min. The suSpended matenal was filtered, the filtrate
was evaporated fo dryness The resulted ammopyn‘ole was dlssolved in 3 ml of dry DMF was
added to phthalic acid d1pentaﬂuorophenyl ester (25 mg; 0. 07 mmol), The reaction mixture

~ -was stirred for 15 hours at 55°C , DMF was evaporated The Boc-protected denvatlve 276
was dlssolved in methanol (3 ml) and 3’ ml of AN HCl in dloxane was added. In 30 min the
solvent was evaporated and the solid was punﬁed by HPLC as described in example 1, step -

" D. Yield 40% of compound 274. ES MS: 607.78 (M+H").
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was kept overnight at 55C and evaporated. The solid was27desobed260% 10 m
of methanol, and 5 ether was -added to precipitate 2.4 g (94% of the
t ar get WO@GMQM;()as a white solid: ES M5: 324.74 (Mr H). HcemiMeiLeNBO- d6) :
0.85-0.87 (d, 6H, CH3asopentyl ), 1.43-1.61 (m 3H, CH & CH -CH),
2.76-2.79 (m 5H, CH2 CH -amdine. and CH -NH), 2.96-2.98 (d, 3H CH NH,
3.46-3.55 (m 2H, CH2-NHCO), 4.34-4.39.(t, 2H CH-N), 7.51 and 8.18 (d,
11-1, pyrrole), 9.76 (t, 1H, NHSQ),. N N-Bis- 5- 2- N -dirneth
ERAMPLE P :

l-carbatnimdo | -eth |carbarn meth 1-bu | - 1H of-3- 1 -ter

ht hal am de zwv*@mfwm@uaﬁamasrhﬁmwwﬁjyyeﬂ(M&@Sﬁu@bﬁﬂm riol3opj el 15,
step D. ES M5 717.93 (M+H). EXAVPLE 136 27.Decenber 2004. WO 02/ 00650
PCTI US01/ 20334 Pyri di ne- 2, 5- diteaplyésiamide 3€7 d ,

bi s-{[5-[2-(N, N -di et hyl - carbam m doyl ) - et hyl car banoyl ] -1 ;
(3-methyl -butyl)-1H pyrrol -3_yl]-anide)271 Step A Synthesis of 1- -3- NEth

1-bu | -4-msdlﬁﬁoribfccﬁﬂ1(}ﬁm%dmﬁt{961ﬂg , 0.08Ghfhody arl pyrghdith-debihpndiak do 1 -eth -
1 -am de 272. Conpoun 72 was synt hesi zed from Céanoet hyl am de 242 as

descrwg@ah@sée@immoha ind miof DMH U@um ahim lepstemp)eranas ovemiggl. 53.

vttty e?’v%%%&n%ad ?}h}ﬁ&%ﬁaﬁa T I IR

CHZ 3BYb e N-Fs- £ y:! aéméiﬁb lca%h?xno b 1Y) methyBOuSdPDH (irol-4H1]-CH,  NHCO
and CH2 -etml l. ¢ % % (ﬁz !\f} gﬁ c?s gjgh- 413HH pyrrol e),
8. 63-gemtthylppi rﬁ76h EéNS%%lOSXﬂYH—H:D NHCO) .- Ste B: P idine-2 5-dicarbox lic
acid bis- 5-2- N =dieth. 1 carbamimdo 1 eth |carbanp 1 -1 - 3-meth |-bu 1
-1 H of-3-.1 -anide 271 Conpound 271 was synt hesized as described in- '
Exanpl e 115, step D. Yield 5&%mhiat divaosidpé1l- ES M5 775. 03 (MtH).
EXAMPLE 137 NN Bis-{1-(3-nethyl=butyl)-5-[2-(1,4 -

5, 6-tetraffpd rf@lmmg m&jrepreﬁcrﬁ@veplh@mamﬂm&bﬁdrjnu}&ﬁonpyomtainn& acornpound ,

yl]- t?{:el%kllt h?ll)am de 273
Exémplc 1‘
 Tablet formulatlon

The following mgred1ents are mlxed 1nt1mate1y and pressed into single scored tablets

Quéﬁtity per . . _
o lnerédicnt o tﬁblet,mg'
| .Compound of this invention' o | R 400
" comstarch . AU o S50
clroscaunellosé.sodium' SR | 25
latose . 120
magnesium stearate . o o B 5

. Example 2
Capsule fomlulatlon
The followmg mgredxents are m1xed intimately and loaded into a. hard-shcll gelatm

:apsule.

- Quantity per S __Ingredient capsule, mg

* compound of this invehtion B 200
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Ste A S'thesis of 1-(3- thh 1-bu 1 -4- nltro 1H oIe ZZGaJémemblerzombld
12711 4.5 6- tetrah dro imidin-2- 1 -eth | -amde 274. Conpound 274 was
synt hesi zeWofzniseyanoet hyl am. de 242 as described above forperosnouss 270
usi ng 1, 3-'propyl anm ne (6 m). ES MS: 364.37 (M+ H+). H -NVR (DVMSO d6):
085087(d 6H, 10%% 42161(m 3H,” CH & CHz-CH of pyrrole), . -
1.79-1.84 (m 2H, ¢ pfayensy, 2:55-2.60 (t, 2H, CHA48H2 - ani dine), 3.25
- (m 4H, CH2 CH2' D2 (m 2H,  CH2-NHCO), 4. 3438 (t, 2H, CHI..
‘N),"7.48 and 8.18 (dg‘)"fﬁ%’g@?lr%m e), 8.1.5 and 9.78 (bs23 . NH ani di ne),
8.89 (t, 1H, NHCO. Ste B: S thesis of 1- 3- thh | -bu 1 _4- n|tro | H
ol e-2-carbox lic acid 2- 1 4 5 6- tetrahdro 'nidin-2- | -eth | -amide 273
27 Decenber 2004 WO 02100650 PCT/ USCE’%@@I@B@ Conpound 273 was synt hesized as
described in Exarrpl el 15, step: Rys Si}@ ]1 ﬁg) (M+H)y . EXAMPLE 138 .
N, N - Bi s-[ S-(2-am no- et hyl carbano (fg ? A - butyl) -1 Hpyrrol-3 o
yl ] - tler epht hd]‘l'mrﬁJHEWﬁlééinﬁtee&n& ar@ mixelidd fonﬁa'h’ﬁ&ﬂbnﬂmﬁlforloraﬂadﬁhhfs&aﬂdﬁ of -2
1 -nethane 1 -amino -eth | .- carbamc acid tent-butyl ester 275, Conpound
240 (1.3 g, 5 mol) was dissolved in diethylanine (20.m). Thi's sol ution
was kept for 50 hc L Safht 60C and evaporat ed. The residue s, dissolved in
DVF (20 m) and OC- car pormate (2 18g,—10—mmo)—was d. The reaction
was kept 1 h at anbimound efffiy atedtonand evapor at ed.. The %esi due was '
di ssolved in chloroform (30 m), washed with 0.1 MHC (10x2 n), 5% NaHCC3
(10x2. m ), water, WmREGagder sodium sul fate, and evaPdrat ed. ‘The crude
conmpaound ‘D33 was %F%ﬁl é’ﬂh’ﬁﬁ% . front ol uene/ hexane (4: 0v/ v) to give whi te
crystalls. The yie 1.27 g). H -NWR (DVBO d6)™ £0.85-0.87 (d, 6H -
CH3), 1.34 (s, OlhetBAGhrabkn42-1.61 (m 3H CH & - CHot)lpgrrol e), 3.03-3.08
and 3.18-3.22 (each m 2H, NHCH7 CH2NH), 4.33-4.38 (t H.CH-N, 6.85

(t, 1H NHBoc), 7 PAGpYAparaBen g (d, H. 0.05g
' granulated sugar . o . 250g

S " sorbltol (70% solutlon) S - B '13:'-00g. -

v _f.VeegumK(VanderbetCo) . "'I.Og_

a flavoring B R  - - 0.035ml
Cocolorings - 0smg
" distilled water o | A " .q.s. to IOOﬁﬂ o

Ekampie 4

Injectable fonnulatlon

The followmg mgredlents are mixed to form an inj ectable formulatmn

Ingredient - L Amount

" compound of this invention  02mg20mg
sodium acetate buffer soiution, 04M  20ml '
HCI(IN)orNaOH(IN) . ' - q.s.tosuitablepH

- water (distilled, sterile) - o o g.s. to 20 ml "

, EXampIe 5
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pyrrol e) 8. 36 (t ' H NHCO) St ep B- 'NN'-Bi s-r5- (2 amzmqneebmbu}mmarm
t er epht hal ami de 274 To stirred solution of conpound.275 (70 ng, 0. 15
nr nol ) iWoratohésaol - (20 ml ) was added 10% Pd/ C (Degussa typerwsodnesh) (0.1
g). the flask was evacuated and then flushed 3 times wth hydrogen and

finally filled w th hydrogen at 25-30 gm The resultant suspention was

stirred vigorously at 23C for SHPPOFipY waiigiended nateri al vvas filtered,

i S0l veq & PRsRERPEr Shfel e 85U Repalrf ftithh B ATARR LR v
di pe ntlaténmﬂmtleu&atepestrseﬂ-(%gtgcerﬁeeaf $atllaled vEgetabRAfat) edidm xt ure. was

sti rrg‘%ﬁ% %]g haqur s_at was, evapor at ed.  The Boc- prot ect ed"
deriv -Nelgon, lgs Eﬁus%trtfb@nd hasbe ol IngZomposHise: 3, m- of 4N HO in

di oxane was added. In 30 min the solvent was evaporated and the solid was
purified by HPLC as described in exanple 1,' step D. Yield 40% of corrpound
274. ES MB: - 607. Jcﬁn;édwntﬂo)fthemtéﬁtmn27 Decenber 2004 V@oﬁ§100650

PCT/ USC]/20334 EXAI\/PLI% 1395 _

: : LHANG )-I-prrrol-3'y1]'
ter epht haI ani de 277 A sol ution of corrpound 274 (30 mg, 0.05 rninol) and ‘
pyrazol e-1 -carboxami dine. aydrochloride (0.1 nmmol, 9 ng) in 5 m .of DW
w. re kept at anbient tenperature overnight, - evaporat ed. The residue was
purified by HPLC as as described in exanple 1, step D. Yield 58% of
N, N - Bi s-[ 5-(2- guani di no- et hyl Bwloennaiﬁ‘samptes met hyl - butyl) -1 =
H-pyrrol -3-yl]- :erephthal am de 277, § 3/5 691.81 (MrH+). Fornulation
Exanpl es The followi ng are repres -G phar maceuti-cal fornul ations

contai ning a conpound )f Fornula (I ) . Exanple | Tablet formulation, The
foll OMiﬁﬂnhxﬂ%ﬁﬂMt%EEéoﬁJeﬁtth&?ﬁﬂQ] A@sel y and pressed into single scored
t abl ef’s® :

The assays described below were used to measure the minimum 1nh1b1tory
concentratlon (MIC) of a compound necessary to completely 1nh1b1t visible growth of the
| orgamsm tested.- These assays are adapted from NCCLS protocols M’]-A4 and M27-A
(NCCLS vol 17: 9 and vol 17:2) as modtﬁed by Sandven, S. Clin. Mzcro (1999) 37:12,. _
p.3856-3859. MIC values for Asperglllus furmgatus were determmed usmg NCCLS protocol
M38—P R ' '

Inoculum preparatlon, mcubatlon and readlng results , o
All compounds were dlssolved in 100% DMSO toa stock concentratton of IOmM and

use fresh or stored at -80 °C. Stock compounds were kept frozen untﬂ needed and used
: ﬁesh_ly with no more then one freeze-thaw cycle. When used for test purposes, compounds
were diluted 1in the appropriate ;media ctepending on the organism being tested.

For yeast and aspergﬂlus SpeCleS seven 1:2 serlal d11ut10ns of compound in . _
appropriate media buffered w1th MOPS at pH 7.0 were prepa.red such that the final stattmg . :
test compound concentratlons were 50.0 uM for yeast and 50 uM aspergﬂlus spemes “For

bactena, dilutions were made in growth medta used for the partlcular bactena belng tested
Yeast g 7 _
 _Five well separated colomes from a 24hr Sabouraud Dextrose p]ate mcubated at 35C

were p1cked and resuspended into 5.0 ml of normal sahne The O. D s30 was read’ and the

e



Quantity per. Ingredient tablet, nmy conpound of this i 2¢&eceobedR004
cornstarch. 50 croscarnellose sodium 25 |actose 120 nagnesium stearate 5
Exanpl e . vo Gapwsd € fornul ati on, The foll owi ng ingredi ents pamaygsi/Eeds .
intimately and | oaded into. a hard-shell gelatin ;apsule. Quantity, per
compound of this jnvention Ingredient capsule ng 200 -102 27 Decenber. 2004
WO 02/ 00%5Ee Was rdiisted $¢ P yMelFaraad agitrragiaoron sslisarki 2008 dipipe was made =

o For mPABIYBUENGR s Pt SRS FT 68) erifoB g BaNEaTR o (i e,
| nventi pRpafatitR s addddtosadhiunvelie beiRst dWRlfdhd RaAERET mBARPYS (nAsAREN
) redox indicator'.Alam.ar Blue (Biosource Internat_ional). was added to each well and the plateé-'
 were inicubated for 48h at 35 C. Wells having yeast growth‘(:h.anged" color from blue to pink.
- Accordingly, the MIC was calculated based on the well with the lowest cbncentraﬁon which

did not change color from blue to pink, e.g.-, grﬁwth was inhibited.

Bacteria |
' Inoculums are made m the same manner as yeast except all dilutions are made in
ndx_‘fﬁal saline, with a final dilution of 1 :2-00 and an inoculum of 10. uL Solid and liguid '

. 'media, as well as plate incubation times for the various organisms tested, are listed in Table i

 below.
_ ' Table 1 : o o
" Organism [Liquid media] Solid media 96 well plate Definition
| | o B (ag;r)' . iqcuﬁatio‘n time : _

'. VRE-UCD3 | = BHIi 7 . BHIA-  [No.vancomycin —16h [BHI-Brain _Hea_rt__'
| A | l"2'5pg/mL- o usion o
o ‘ o Vancomycin - 24h | s ' | |
. VREaCSUC4 ‘BHI | - BI—[[A No vancomycin —16h [BHI-Brain ‘Heart
[ i - bsugmL  |mfusion -

_ | © [Vancomycin-24h | . ,
| _VRE—_UL17_" | BHI‘ 1. BH_[A - INo vancomycin _16h BHI-Brain = Heart|
R - bspgmL = |mfusion i
. _ o Vancoﬁzycin- 24h | '_ o
[VREBMA147] BHI | BHA  [Novancomycin-16h [BHIBrain Hean{
| | - pSugml [infasion
| |  Wancomycin- 24h | |
Moraxella i 'BHI , BHIA -16h - BHI- Bfain Heart
catar_fhali's' . o o | - . | . o F_r.nfus‘iox}l
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granul ated sugar sorbitol (70% sol ution) Veegum K ( Vandgipeickinb&02004
flavoring colorings distilled water Exanple 4 |Injectable formulation _
Amount - 1w @089 2.0 g 0.15 g 0.05g 25.0 g 13.00 g ’? 80192093’35-rﬂ'
0.5 ng g.s. to 100 m The follow ng ingredients are m xed to orm-an

I njectable formulation. Ingredient conpound of this invention sodium
acetate buffer solution, 0.4 M HA 1N)or NaOH (1N) water (distilled,
sterile—Ampunt 0 2 ng-20._ny 2 0m_g.s to suitable pH

Bacillus  [CAMHEB BI-IIA 16h - BHI- Brain Heart Infusion
- -cereus _ ‘ - | _ . |
Pseudemonas {CAMHB BHIA  |16h| - BHI- Brain Heart Infusion
_aen_]gino_sa | | | - '

Staphylococcus | CAMHB ‘BHIA 16h| CAMHB-Cation adjusted Mulier Hmton

aureus | : : _ : . broth

Haemophilus | HTM |[Chocolate Agar|24h Chocolate Agar-Nutrient agar +5% heat
influenzae | | . | [lysed Sheep blood -

Streptococcus CAMHB+ 5%} MHA +5% SB |24h LI—IB'—Lysed Horse Blood
pneumoniae LHBV - |

Candida | RPMI - SABDEX ' |48hSABDEX-Sabouraud Dextrose Agar

albicans

Fllamentous fungl
| Inoculums are rnade by mcubatmg Asperglllus fungarus for 7 days at 35 C on potato

dextrose agar slants. Slants are then covered w1th 1.0ml of 0.85% saline, one drop of Tween
20 is added and colonies are teased ,w1th a sterile transfer ioop to create a suspensmr_n whichis
b allowed to sit for 5 min so -heavier'perticles can drop out. *The upper suspension is separefed
~and adjusted to an optical density of 0.09 to 0.11. 'The'resultingi suspension is dildted 1:50 -
. which yields 2X the final inocutum needed Micro dilution trays are prepared as with yeast
and incubated for 48h at 35C. For our purposes the MIC is deﬁned as the lowest. compound

concentratlon at which no v151b1e growth 18 observed aﬁer 48h o

_ Compounds of thts mvenhon were tested in assays described above and were found to
be actlve Examples of compounds that exh1b1ted antibacterial act1v1ty (N[[C <45.5 pM) are
shown in FIG. 5. Examples of compounds that exh1b1ted antlfungal act1v1ty (MIC <45.5 p.LM)

are shown in FIG, 6,

Topoisomerase Inhibition Assays

Lo



g.s. to 20 mM. Exanple 5 27 Decenber 2004 WO 02/ 00650 P@TIDdésemb2o3cem
Supposi tory formulation A suppository of total weight 2.5. g is prepared by
m xi ng t hwaea@esnd of the invention with Wtepsol (r) H 15 ddwighpesi des
of saturated vegetable fatty acid; - Riches-Nelson, Inc., New York), and has
the foll ow ng conposition: corrpound of the invention 500 ng Wtepsol (r) .

H 15 bal ance Bi ol ogi cal" Exanples Exanple 1 M ninum | nhibitory

Concentrat i OE'I ah & zzlbtcané E(fpoz‘f %{?@f&%&%ﬁéﬁl& I[f@?ogle 'ﬁ%ﬁﬁ\n&?&e gofa?edrs%g&ﬂfn% the

- m ni mum i nhi Brtory conc ecessary

- conpl et Bosienbi 41 {1992)sdndl Shed 0L, thﬂZ)tH@ma@f@@&bﬁmdseﬂ et }I{h’lrds;ﬂseldassay S
-are adapted from NCCLS protocols M/-A4 and M27-' A (NCCLS vol 17:9 and vol

17:2) kTemdmierephphesedravehopagendCrhmivsePBD. (1999) 37: 12, p. 3856- 38509.
M C val ues for Aspergillus fum gatus were determ ned usi ng NCCLS protocol
MB8- P.. I nocul urn preparation, incubation and reading results- All ‘conpounds

wer e di iEi¥inetof t8pdidfi¥eB0 t 0-.a stock concentration of 10mM and use fresh
-80 C. Stock

or stored at conpounds were kept frozen until needed and used
freshly w t h no nBffects hﬁGLmenmueé&@n Dhavrdlgstion byriepriseraerasol wegstudied

? pur poses, ut.ed.in t. te end| on the
“organi SR %Pefﬁgﬁléodemﬁzﬁ éYi%W S‘éﬁ%@i@%&ﬁgﬁ%@ﬁﬁ@d@éﬁﬁ 861@3\7‘9 %serl al
di Tut i ang sesuGRIMAY Rekciith RRRT. OFatsSopBsbRctasd | Rheerfirhied VRS L Tﬁ'éHClO |

‘were prepared such that the final starting test conpound concentratlons

wer e 503I®7LﬂVI50mM>IM§t2§mE\H@Ig@m AspediBDTA aaqbéelugé’nl;@SA Bk 6r The :
,? Ie ls,l[J éhon%‘g\é@ rvgasn?opped at :% Og%gn HE delb%/ ald%lleﬁjg §IS)§ td Q %nglad’otnlcgﬁ{ra?!on 0?'%t5%} i a bei ng
Subsequently, protemase K was added to 250 ug/mL and the mixture was mcubated at 60°C
'for 30 min. The reaction mixture was further extracted w1th phenol : followed by
. phenol: 1soamyl alcohol: chloroform (25 1: 24) Samples were loaded on 0 8% agarese gel and
| subject to electrophore51s using 1X TBE Different DNA mtercalators Were used for better gel :
resolution. Eth1d1um brormde was sometu:nes added to both the gel and the: runmng buffer to
0.25 ug/mL In other cases, chloroqtnne was added to 0. 25 ug/rnL to separate the DNA o

topoisomers.

Inh1b1t10n of topmsomerase o ‘ _
' Effects of GL compounds on topmsomerase I were mvestlgated by momtormg

decatenatxon reactions using entangled kmetoplast DNA (T0pogen) The deeatenatmn
reachon was performed in 10 mM TrisHC, pH 7.5, 50 mM NaCl 50 mM KCI 5 mM MgClz, :
0. 1 miM EDTA and 0.5 mM ATP. The reaction was stopped at any given time by adding SDS
to a final concentratmn of I% Subsequent]y, protemase K was added to 250 ug/mL and the
mixture was incubated at 60°C for 30 min. The reactlon mixture was further extracted w1th

‘ phenol followed by phenol: 1soamyl alcohol: chloroform (25:1:24). Samples were loaded on

8% agarose gel and sub_]ect to electrophore51s usmg 1X TBE. Ethldium brom1de was added
| to both the gel and the running buffer to 0.25 ug/mL.

l)NA Binding Properties of C'omp- ounds of this Invention

Fluorescence Studies -
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Fi ve vvel I - separ at ed col onies froma 24hr Sabour aud Dext redEcehhee200dc ubat ed
at 35C were picked and resuspended into 5.0 nml of normal saline. The '
O. D. 530 wago he@ds@nd the -104-. 27 Decenber 2004 WO 02/ 0065&5@}{1}%?9/20334
culture was adjusted to 0.5 MFarland units with normal saline 21 -
dilution was made wth RPM 1640 nedia buffered with MOPS at pH 7.0 and
100 pL of thlﬂéhehrcompbmndsgtrefmltcabirﬂno\th:ﬂnaxddgrbot/ooﬁdsmmmeydhm oAt est

(B a0 LS FEBRaL IDipsId=iis o aamalemsniamt Aot PR oo erogidbe.
I ncubat I *ﬁﬁs rom

bl ue toﬁg)l lngéiszkﬁn)cordﬁ%l %ﬁda\é\éﬂéﬁl\ﬁ%\é\lgs e %ugﬁgéﬁ%rg@gon t géﬂv%vélo With
t he | ovx&sctrememceI‘Iterﬁbreottus\hytnﬁdtdatdmrwabﬂtimogesmpl('&ESAt)armbiwmcﬂmmeadnxe '

e.g., glﬂowth was inhibited. Bacteria Inoculuns are nade.in-the sane manner
~as yeas gandhinding g depblerstransded DINA. rade in  normal saline, with a final:

o on o7 TheBRenfaal, LBGHeah &l chPodnpdtidt 8¢ AL v il lregiqlbésntgﬁﬁdwe”

as pI at e incu e varil ous rganl sSAB

Tabl e lby ﬂedneysenaeaéyeetrasc@pg Thé Iﬂr-ll:@tdh%o wAﬁptnql IMpR4vARH fluBlekcein at the 57
pl ateDefinition ( gar)l ncubation tinme VRE-UCD3Bi || BH ANo vanconycin

- 16hHI -@dgmondesirand gngyAahoyl ahtha 3¢ eng en the-complenritany SUEAGHABME NG tbar‘kTo mycin
LT Bl Bl S 8 GRS R Tl S A ﬁ
VRE- BN“HEWfﬁHtMnM@mPBEP iphi 7. 260mIAEDTA 2b@30tmM NaCl). .
o Fluorescence was measured at the excitation wavelength of 485 nm and the emtssmn
wavelength of 530 nm using a 96-well plate ﬂuoreader (PE CytoFluor® Series 4000) The -
| 'FQll concentration was kept at 5 nM (for duplex concentratlon) for the bmdmg expenments
~ and varying concentrations of ligands were added. All expenments were performed in - _
duphcate in the HEN buffer at room temperature unless otherw1se stated. Standard dev1at10ns S
were calculated based on the duphcate experlments The ﬂuorescence 31gnal was normahzed
- against the ﬂuorescence in the absence of compounds Decreasmg fluorescence signals with-
mcreasmg ligand concentratlons indicated binding of the 11 gand to dsDNA. Through this
‘. least-square ﬁttmg procedure, apparent dtssoctatton conslants (Kd app) for each compound '
tested were calculated The studies demonstrated that compounds of this mventlon bind to

.-_DNA very ttghtly, with apparent Ka,app values below 100 nM for most compounds tested

Circular Dichroism Studies

Because of the electromc mteractlons between hgand and DNA, Itgand bmdmg can _
often induce circular dlChIOlsm ("CD") signals that are absent when DNA or li gand is alone: |
| in solution. DNA binding of compounds of this mventton were detcrmtned using CD
spectroscopy. - '- | | | | ' '
_ ' Al solutton condltlons were the same as described above. PolydA-polydT was uscd e '
" at 50 pM. CD 51gnal was momtored usmg aJASCO J-600 CD polarlmeter at room - |
B tempcrature The results showed bmdmg properttes that mdtcated a2:l complex The
" dramatic CD change in the DNA absorbmg regwn (260 — 300 nm) upon binding of these .
| compounds demonstrated that compounds of this invention mduced DNA conformatlonal

- .changes.



25 jig/ mInfusion ancomyci n- 24h Moraxel |'aBH BHl Al6hHI - 2Blsicambenz304

catarrhalisfusion --105 27 Decenber 2004 WO 02/ 00650 PCT/ USQ /20334

Baci | | usCRBBHEN 16hBHI - Brain Heart |nfusion cereus PCT/US01/20334
Pseudenpnas CAVHBBHI A16hBHT- Brain Heart 1nfusion aerugi nosa

St aphyl ococcus CAVHBBHI A16hCAMHB- Cati on adj usted Mul | er Hi nton aureusbrot h

Haemophi | usHTMChocol at e Agar 24hChocol at e Agar-Nutrient agar +5% heat

I nf 1 uenpagd Ya8dhaPhESELPS ¢St rept ococcus CAVHB+ 5%VHA + 5% SB24hLHB- Lysed

Hor se Brood pneunoni Indi daRPM SABDEX48hSABDEX- Sabour aud Dext r ose

Agar al bi canmteﬁadtmme BetusenfDINA dnd eoniponrdssfahisddecripniweme heestiggteappgi | | us

fum gatys for days. at 35 C on potato- dextrose agar slants; Slants are

then co FE%’W\S? t“P’S chpuet monieped bl ViwavelengthiZepnpr Atljeusstigalodi s added and-
| t
whi oh | RBEHE SRAFA S MG e bl AL Bbo IR bR 221 0.0 Srop out -

The upper suBpsngmeltingsexpepiaicntsesl uMGﬂZG@Ml(SGe:cmﬁﬁnhg@ﬂmna;t wdemsteddy of
0.09 to 0. 11. The- resultlng suspension is diluted 1:50 which yjelds 2X the

final i Wtk &1 W¥hoh eeraReun chufigt ot FpRinas ef 20Qphr Ehe WY afparpange s and
! nCUbat nftt I?ﬂﬁ(ﬂ&m%?&} % HIJI UR)ugp% o&&ﬁe%glﬂgsterg éxjafnﬁgco%?t L ﬁl Owe_St

conpoun concentfation no VISI e gr owt 0 erved 8h,

Conpounasitiag téhpeatut\VIRAY wn&ewnmm&qﬂex msmyewdeeaémﬁmeﬂ abeagveand wer e

found to
absorbance of 0.5. The free A3T3 has a Tm of approximately 42°C. Wlth the presence of

. llgands the Tm increases. The results indicated compounds of thlS mventlon tend to stabilize
duplex DNA by bmdmg to the mlnor groove Increases in Tm have aiso been observed for

duplex oligo CGATT_ATTAAGC in the presence of the compound.

" The foregoing im)ention has been described in some detail by way of illustfetion and -
‘ example for purposes of clarity and understandmg It will be obvious to one of skill i in the
- art that changes and modlﬁcatlons may be pracnced within the scope of the appended
claims, Therefore, it is to be understood that the above descnptlon isintended tobe ~
111ustrat1ve and not restrictive. The scope of the mventlon should therefore be detenmned _
 not with reference to the above descnptlon but should mstead be detenmned with reference
" tothe followmg appended claims, along with the fulI scope of equlvalents to which such
claims are entitled. 7 ' o
_ All patents, patent appheatlons and pubhcattons mted in thxs apphcatton are hereby |
1ncorporated by reference i 1n thelr entirety for all purposes to the same extent as if each

individual patent, patent apphcanon or publication were 0 1nd1v1dua[ly denoted
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be" active. Exanpl es of conpounds that exhibited antibacterpaknpet bdpdy (AEC
<45.5 pM are shown in FIG 5. Exanples of conpounds that exhibited
antifungal activity (MC <45.5 p.M are shown in FIG 6: Topoi sonerase

I nhi bition Assays 27 Decenber 2004 WO 02/ 00650 PCT/ US01/ 20334 Candi da

al bi cans topoi sonerases | and Il (cTop 1 and cTop2) were isolated according
t o Fostiaktetisaliafh882) and Shen et al. (1992). Human topoi sonerases | and
H (hTopl;and ,hTqp2 ’ ur sed from Topogen (Col unbus, OH). Inhibition
of topoi %‘orreréscé’ﬂpoéf)&%é‘?ggg?ﬁ@'conpounds on Dl 4A rel axation by

t opoi sonerase | were studied using gel electrophoresis. Negatively
supercoil ed plasm d DNA (pARG 8 kb) was used as the substrate. The
reaction for C al bi cans topdsi onerasé’ | J\?s perfofred in 25 nM TrisHCl, pH

7.5, 50 MM NaCl, 2.5 nM MgCll2, 0.5 EDTA and 50fug/ m. BSA at 35C. The
reacti on was stopped @L__@r% i*'@n_ i____xb gpdi Nnes tona final ,
concentration of 0.5% Sibseduently, protginase K Was added to 250 ug/ni
and the m xture was incubated at 60C for 30 min. The reaction m xture was
further extracted with phenol follbwed by Hohenol :isoanyl

al cohol : chl orof orm (25: 1: 24). Sanpl es were | oaded on 0. 8% agarose gel and
subject to electrophoresis using 1X TBE. Different DNA intercal ators were
used forwhetetrer gel resolution. Ethidium bronm de was sonetines added to
both the get._and the running buffer,to 0.25 ug/nmL. In other cases,

chl or oqui ne whsadd etretipdgpendently TARt-9rs€har at e. t he DNA t opoi soners.

I nhi bition ofpt R3QNELA act f S rase |1
were investi g%t e y noni ?;gern%i%%tﬁ %’gﬁ{e}ﬁ%éﬁa @h@e@%%ﬂgg%ﬁ%hﬁgﬁgl ed

ki net opl ssbistifbed Heleopayt povidedethaietdémhatd afiR ' and R ik argrowgsthpegahdoned i n 10
mM TrisHGQ , pH 7. 50 C, ,MKCI, 5 ™MMdA 2, 0.1 nM EDTA and 0.5
mvl ATH? W%&éﬁ%%@%‘%ﬁé‘gu%%ﬁy- given time by adding SDS to a
final concent pafiiRArdfenl afid] GURS BHRNEY I3 toBEALAL A Ko %o AMARGNLCaré S0

ug/nmL and the m Xture was I ncubated at 60 m n. The reacti’on

| m xtur e #teshédfornerhassnocydicadngsi t h

X?is a fused bicyclic or tricyclic heteroaryl group:
X! and X? are independently aryl, substituted aryl, heteroaryl, substituted
heteroaryl, or -CHR?, wherein R? is natural or unnatural amino acid side chain;

or a pharmaceutically acceptable acid addition salt thereof.
2. The compound of Claim 1, wherein Z' and Z? are -NH-.

3. The compound of Claim 2, wherein R and R? are independently substituted alkyl
groups. '

4. The compound of Claim 2, wherein X is selected from a group consisting of the

following moisties:
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phenol followed by phenol :isoanyl al cohol: chl oroform (2%7Betémbesanad €S

were | oaded on 0.8% agarose gel and subject to el'ectrophoresis using 1X

TBE. Et hi di um brom de was added to both the gel and the running buffer to

0.25 ug/nL. DNA Binding Properties of Conpounds of this Invention

Fl uorescence Studies -rR?107-.. 27 Decenber 2004 WO 02p00650 PCTI USOL/ 20334

- When conpoufids prefer /to bind to the m nor gr.oove of | dsDNA, they induce DNA

dupl ex f ofms y Yelzoe -q&ly | abel ed

strands bring %_pQOXIﬁlty,
hi

t hus quenchi Kg
hybri di zati on s Hﬁasure | i gand
bi ndi ng to doubj e-str Qded DNA. The DNA hi ndi ng propertles qf several
conmpounds of tH's i nvehtion were i nvestigated by f1 uor escehce
spectroscopy. The 11-bp oligo CGA8G ("FQL1") having fluorescein at the 5
end on one strand an dabcyl at the 3 end on the conplenmentary strand was
used as the AT- ric ndi ng target. o--tenperature FQL1
remains |argely S|nglel nst he . HEN R ) HEPES, pH 7. 2,
0.1 nM EDTA and 10 nmM ‘ scence "t he ex0|tat|on
wavel engt h of 485 nm anth#1 A ssion waRel eng#t

96-wel | plate fluoreader (PE CytoFluor(D Series 4000). The FQI1

experinments S
experinments dupTji catyg i n.the _room
"tenperature et at ed, St.fdard devj_at i ons cal cul ated
based on %fie Wl i ca experi men en'f | uorescen g was normalized
agai nst the fluorescéhge in the .osence\of conmpounds. Decreasing

fl uorescence signals Wth incre&sing Iﬁﬁandmgoncentratlons i nditeat ed

bi nding of the ligand to dsDNA. Through this Kl

procedure,, apparent dISSOCIatIOH consta d, pound
tested we 4 S €t A of this
invention b g i DAr ent belom1100

nM for nost
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Circular Dichroism Studies Because of the el ectronic i ntemrakihimes 2064 ween
| i gand and DNA, |igand binding can often induce circular dichroism("CD")
signals that are absent when DNA or ligand is alone in solution. DNA

bi ndi ng of conpounds of this invention were determ ned using CD

spect r oswbgyin, Al | solution conditions were the sane as descri bed above.

Pol ydA- pol ydT,,ya CD, sj | "'was nonitored using a JASCO
J-600 CD poI ﬁéﬁéﬁ g@%ﬁ? %%ﬁ%%ﬁ%iéﬂga° The results showed binding
propertlesIﬂqglg%yhéﬁgfgggl%ﬁb6gyﬁ£ he dramatic CD change in the DNA

absor bi ng region urn) upon bln ing of these conpounds

" denonst rat ed Rhisthydoogem,atkyl afhdléni s i nvent i on i nduced DNA conf or mat i onal

changes. 27 Decenber 2004 WO 02/ 00650 PCTI USO /2033=1 DNA Thermal Melting
Studi es Interactions between DNA and conpounds of this invention were

investigated gl %ﬁﬁﬂ&@@c dﬂé st§§| Izt% % Wpye! ength 260

nm ‘Al 1 nvestigate conpoun s S on” DNA dupl ex
f or mat i dreterDanyl ngpietieistindependgntlyi s&hntﬁ frdn u@m&ﬁ@c&‘ &iﬂ%}loﬁiﬂ@o dupl ex
was mixed .with 6 uMof conpound in HEN buffer in a total volunme of 200 uL.
The W dBePBSince was nonitored at 260 nmwith a Beckman W
spectrophotoneter with tenperature control. The nelting tenperature(Tnm
where half of the dupl ex dissociates was determ ned at rel ative absorbance
"of 0.5. The free A3T3 has a Tin of approximtely 42C. Wth the presence of
| i gands, the Tin increases. The results indicated conpounds of this,
invention tend to stabilize duplex DNA by binding to the m nor groove.
Increases in Tin have, & so been observed for duplex oligo CGATTATTAAGC in

t he presence 't he confpound. The fQregoyng |nvent|oqﬂhas been described in
sone detail by i stratia ¥ exanple, for p ses of clarity
and under st andi ~be qb\ o of ski |l /h thhe art that
changes and nodif ns nay beg 3 ed within the t he appended
.clainms. Therefore, it js to be understo~d that the abovF deScription is
i ntended to be _ RY
whn i,
=
o+ (0 »
N N N
\R” % L \Ru \R“
e :53 N N,
AN U D+
- N - : N jﬁ N
] \Rﬂ. \ 13
R"? R
wd, wi,,
\ N\
BN :
| | Y
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illustrative and not restrictive. The scope of the inveg?iDenesmbettabs

~therefore, be determined not with reference to the above description, but

shoul d instead be deternmined with reference to the foll ow ng appended
clainms, along with the full scope of equivalents to which such clains are
entit| edwhéldin patents, patent applications and publications cited in this
application arg,herepy i ncorporat ed by reference in their entirety for all
pur poses to t e sameireganseialld; ppdieach” i ndi vi dual patent, patent

application omrip al I y denoted. 27 Decenber 2004
Wat is O ai med: %ﬁ‘ﬁ%&&p“eg%?%‘?% If)‘?gr%)f'(ﬂ‘% 0000 R-Z- IX -N | N
X3!'l Z2-R2 H wherein: Z' and Z2 are |ndependently -NR3- or -0-; R and R2

are independently substltuted al kyl, substitused aryl, heteroaryl or
substi t uPed h&h@ﬁ@mwnépéﬁlﬂ%%whmmli Ak’ wasubsitpted alkyl pwistiss o gr oup

t hat can; salt; R3is

hydr ogenll{d%gJ gﬂ[fenﬂ?r&%%a%%%B%%g%@rﬁlﬁﬁﬁg“ﬁ%#gﬁst o] V\/m ch they
are attached forma heterocyclic ring; X2 is a fused bicyclic or tricyclic
het eroaryl group: X and X3 are independently aryl, substituted aryl,

het eroaryl, substituted heteroaryl, or -CHR4, wherein R4 is natural or

unnatural am no amﬂ,,sl de chain; or a pharnmaceutically acceptable acid
addition salt ther 2. The conpoy nd E Claimil, vvherel n Z'Rzzand Z2 are

-NH. 3. The ¢ d of Claim 2 .E‘EI n R and efi ende NII-IBF:’
g .2 Th ng-NOR?'C) a| e| n
g oup HBRSi sting th f,,fol | owi ng i ef | cenber

substitu
sel ected”
2004

wherein -

R is hydrogen, hydroxyl, alkoxyl, alkyl, cycloalkyl or R' and R'S together with

the atoms to which they are attached form a heterocyclic ring;
16 is hydrogen, hydroxyl, alkyl or cjrcloalkyl;

RY, R'™, R" and R?" are independently hydrogen or alkyl;

R* is hydrogen alkyl, substituted alkyl, cycloalkyl or acyl;

R% is hydrogen dr alkyl, or R and R” together with the atoms to which they are
attached form a heterocyclic ring, or R and R** together with the atoms to which they
are attached form a heterocyclic rmg

R®is hydrogen, hydroxyl, alkyl, cycloalkyl or R* and R* fogether with the
atoms to which they are attached form a heterocyclic ring;

R* is hydrogen, hydroxyl or alkyl;

mis 1,2, or 3;

nis 1, 2 or 3; and,

0is 0,1,2, or 3.
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-111 27 Decenber 2004 wherein, R5 is hydrogen, alkyl o£7<%¢osmbeu2@id al kyl ;
R6 is hydrogen, alkyl, halo or al koxy; and R7 is hydrogen, alkyl or halo.
5. The conpound of Claim 2, wherein X and X3 are heteroaryl or substituted
heteroaryl noieties independently se[eg&pd froma group consisting of the
fol | ow ol g ¢azepormRijo71ale de mbereir BO4is wh etigil or setsdtited sligikrogiety, or

al kyl ; and,. ,R14 is hydrogen | kvl or substit.uted kyl.. 6. The conpound of
3 o m 3 Hggveasin ohe BHGIS 85 Sepded Hpulh R GOUTRYIE et lasving ISR Ent | y
selected froma group consisting of the following noieties: NRLS R22 N
-NHR23 wherein R15 is hydrogen, hydroxyl, alkoxyl, alkyl, cycloal kyl or R
5 and R16 together with-the atons to which they are attached forma

het erocyclic ring; R16 is hydrogen, hydroxyl, alkyl or cycloal kyl; R17,
Rib, Rig and R2 are independently hydrogen or alkyl; R21 is hydrogen

al kyl, substituted al kyl, cycloal kyl or acyl; R22 is or alkyl, or
R22 and togeth with theeg@tons to whisch they an attgChed f a
het er ocygIN C ring,
are attacheld forma Heterocycli¢ ring. R23]i s hydroge
cycl oal kyl por R23 an o i atoqp to
attached fo a hetero i

OCH;

8. The compound of Claim 4, wherein X! and X are heteroaryl or substituted
heteroaryl moieties independently selected from a group consisting of the following

moieties;
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R24 is hydrogen, hydroxyl or alkyl; inis 1,2, or 3; n2FiDetembec?0®, and,
ois 0,1,2, or 3. -113 27 Decenber 2004 7. The conmpound of Claimb5, wherein
R14 is an al kyl or substituted al kyl nmoiety, and wherein the nmoiety is
selected froma group consisting of the followng noieties: F OHF CH 3
CH3 F F K CF3 8 The conpoumd of Claim4, wherein Xl and X3 are

het eroaryl or ut d heter ties independentT™y s ected from
a group consi S'zt he follow n i et : 27 Decent &M}@rei n

R13 is hydrogen or} aI kyl; Rl4 is h a kyI or sup gregl al'kyl ; and

| wherein R and R2 ®re substltut ed al kyl m‘bl eties independently $e| ect ed
froma group consisting of the foll ow ng AToi eties: NRL6 R77 R ®aherein

A\ -
y N\ _ u\
\ ..ruiu\, R1! Rl!
RT!
ady wly
N\ N\
, N i
\R"’ h \R“
wherein
R' is hydrogen or alkyl;

R is hydrogen, alkyl or substituted alkyl;
and wherein R' and R? are substituted alkyl moieties independently selected from a group

consisting of the following moieties:

NR'E

22
A T
:f G NHRZ! N NHR?
:LLL' NHRT® y ':LLL, Y
A
. R¥ R® m  KR¥

wherein
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NHRL6 X -115 27 Decenmber 2004 RI15 is hydr ogen, hydr oxyl 27 @&kemper 2@dKyl ,
cycloalkyl or R5 and R 6 together with the atons to which they are
attached forma heterocyclic ring; R b is hydrogen, hydroxyl, alkyl or

cycloal kyl; Rl7.,. R's, R19 and R2 are independently hydrogen or alkyl; R2
i s hydrogen aVREsleS hydngen; bydrexylaslkgxyl, @lwlf omlagikyﬁar lﬁ‘g phd RiS@gethenwithogen
or alkyl 4 0 ggether. with.the atans. to which they are

attached eo%@#%ﬂ@ﬁ%ﬁ%%%ﬁe%%ﬁ 8,%”8?& %r%%ﬁﬂﬁf'ﬁlgt ogether with the atons

to which theyR'&idydidgaahRodrbeyilaRyWiSERENSH ¢ ring; R23 is hydrogen, -
hydr oxyl , al kyl qﬁ@%ﬁlk l o?thS andc%R24H(§%get her with the atoms to

whi ch they ar & AR a@qe@nﬂéz?m&imiﬁﬁ)@ndﬁﬁﬁmhydrqgen@raMR i s hydrogen, hydroxyl
or alkyl; misil.2.0r 3: .n.i$s 2, 0r 3; and 0is.0,1,2, or 3. 9. The ‘
conmpound of CP‘ai xgdregen alicyd. SEE%E‘%“‘-‘& %i %&%@56%5 of daim8, wherein
X1 and X3 ar eRBoisMydiogehlte 2068/ W 264 RE 1BEdth & with 8leSitbmRto #RfEhReyPhe Of
the follow ng structure: 27 _Decentigr 2004 "wherein o is O; Rl7 and R18 are
hydr ogenattaghed formed heterapygliogag, ordl kgid B tagsther with thfhaoms tpwhivd théy O ai m
10, mhergrienaﬁgche%r}g R2 .are of .the follow ng structure: r

rmm a heterocyclic nng;
R* is hydrogen, hydroxyl, alkyl, cycloalkyl or R?* and R* to gether with the
atoms to which they are attached form a heterocyclic ring; |
R** is hydrogen, hydroxyl or alkyl;

mis 1,2 or 3;

nis 1,2, or 3; and,
o0is 0,1,2, or 3.

9. The compound of Claim &, wherein X2is

10.  The compound of Claim 8, wherein X! and X? are both

11.  The compound of Claim 9, wherein R' and R? are of the following structure:

il



NR15° R, NHR16 n wherein R 5 and R16 are hydrogen; andy Deteirbel2004 2. 13.
The conmpound of Caim1ll, wherein R19 and R20 are hydrogen, and wherein R2'
is an al kyl group selected fromthe group consisting of nethyl, ethyl and
propyl, or an acyl noiety of the structure -C(O C(R2s) (R26)H, wherein R25
IS a substituent selected fromthe group consisting of the follow ng
substituents: --117 27 Decenber 2004 -~ H --CH3 CH3 i-<~CH3 NH2 OH |-C -
-<C-H3 H3C NH2 H2N NH2 3CH3 CH3 N >

wherein
0is0;
‘R'7 and R'® are hydrogen; and,
R is hydrogen, alkyl or acyL.

12.  The compound of Claim 10, wherein R' and R? are of the following structure:

NR15
i&ﬂﬂ\NHR‘s
n
wherein
R and R are hydrogen; and,
nis1 or2.

13.  The compound of Claim 11, wherein R"® and R? are hydrogen, and wherein R*!
is an alkyl group selected from the group consisting of methyl, ethyl and propyl, or an
‘acyl moiety of the structure ~C(O)CR¥)R¥)H,
wherein
R is a substituent selected from the group consisting of the following

substituents:

~-117-



-118 27 Decenber 2004 or e and R26 together with the atombeeemibecPoddhey are
attached forma heterocyclic ring of the followi ng structure: and wherein
R26 is a substituent selected froma group consisting of the foll ow ng
substituents: -H -NH2 and NHCH3. 14. The compound of C aim 11, wherein Rl
and R2 are independently of one of the ol l owi ng structures: NHR21 H R20
wherei n 9 and are independ€Hily h gen or al ; and, R2' is
hydrogen,‘ga'l‘ﬁyl or%tyclﬂa NHR%‘I‘? The conpo laf Cai —~Wherein R14 is
an al kyl ar substiteted al kyl® noi €&y, anohs erein the noietytCHs sel ected
froma group consisting of the following noieties: 27 Decenber 2004 F CH F
CH3 CH3 OCH3 CF3 16. The conpound according to Caim13, wherein the
conmpound is of the following structure: R21HN HN \ NHR21 -120

"§_<_0H3 -§—<Z:3 EH «%M

é é - 0
gwo-——OH ' ;'?_J\o!-l ED:OH

.é—»—-NHZ -g_\SH gx—/(o g | NH

=
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27 Decenber 2004 17. A pharmaceutical fornul ation conpri2giigetber 2004
phar maceutical |y acceptable excipient and a anti-bacterially or
anti-fungally effective anount of a conpound of any one of clains 1-16.
18. Use of a therapeutically effective amount of a conpound of Fornula (2)
O O 0 OoRR*?Zand RFMbgethkXRfith (X346 fa2whith theyn ash efi@ihed forfh a ABGrabAché fing
i ndependently -NR3 (wherein R? is hydrogen or alkyl) or -0-; | and R2 are
i ndepend’@ﬂ%ﬁ%’ﬂgﬁ’b‘%&iﬁ%ﬁ@f‘%ﬂ kyl, substituted aryl, heteroaryl, or
substituted heteroaryl provided that at |east one of RL and R2 is a group
that can forma - pharnmaceutically acceptable acid addition salt; R3 is
hydr ogen, alkyl or R3 and Rl or R2 togeﬁher with the atons to which they
are  attached forma heterocyclic ring; js aryl, substituted aryl,
het eroaryl, substituted heteroaryl, al kynyl, cycl oal kyl or
het erocyclic; X1 and X3 are indepermdently aryl, substitute aryl,
het eroaryl, substituted heteroaryl, . or R4, wherein R4 is natural or
unnatural am no acid side chain; or a pharmaceutically acceptable acid
addition salt thereof for the manufacture of a nedicanent for treating
‘bact er i ahd ovhefainBAf is mfwstinensseldded Fom augreup tofdisting cfShafdlosting t he
bacterial, or fung @_&ai n, i ected fromthe group consisting of C
al bi can§ubsiitugntsy ‘g%t’i 1 gpd + H.influenzae, and P. aerugi nosa 20. The
use according to Caim18 wherein said infection is a bacterial infection.
-121 27 Decenber 2004 ,

14,  The compound of Claim 11, wherein R' and R? are independently of one of the

following structures:

wherein
R and R* are independently hydrogen or alkyl; and,
R*! is hydrogen, alkyl or acyl.

15. The compound of Claim 12, wherein R' is an alky! or substituted alkyl moiety,

and wherein the moiety is selected from a group consisting of the following moieties:

-119-




21. The use according to C aim20 wherein the conpound @7 Dezembka2004
adm nistered to said patient is: R2Z1 HN NH H\W NHR21 wherein R2 is

hydr ogen, al kyl, substituted al kyl, cycloal kyl or acyl. 22. The', use
according to Caim18 wherein said infection is a fungal infection. 23.

The | use according to Caim22 wherein the conpound of formyla I
mherePﬁ%R14 IS

adm ni stexgd to saigfpatient E@? -122 27 cenber 20 NH
2 CH2 CH( is"a\noiety

hydr ogen, s> wher ei

sel ected frdm a group |consi sting|of the follfowi ng noi et|i es: whereijn R5
i's hydrogen,| alkyl or {gubstigutefl al kyl; R$}is hydroge al ky substfht ut ed
al kyl, al kox or hal o; I's hy , ? stitut al koxy,
nitro, or halo;j Rc is drogen or kKyl'; 1 is hydrlogen or alkyl.
NH2 “NH - 123 L ; I oF,

:‘!‘J\ P“:Lr X

16. . The compound according to Claim 13, wherein the compound is of the following
structure:

RZ'HN

NH

/ NH

: p 0 N
- * IS

~120- .

NHR*?



27 December 2004

17. A phammaceutical formulation comprising a pharmaceutically acceptable
excipient and a anti-bacterially or anti-fungally effective amount of a compound of any

one of claims 1-16.

18. Use of a l.tl}erapeuticallyfffg;tivg'émoﬁh;t of a compound of \Formiila (D : }
o) o O 0
S PR I IV
| |
H H
®
wherein:

Z' and 7? are independently -NR? (wherein R> is hydrogen or alkyl) or -O-;

R' and R? are independently substitute alkyl, substituted aryl, heteroaryl, or
substituted heteroaryl provided that at least one of R! and R? is a group that can form a
pharmaceutically acceptable acid addition salt; |

R? is hydrogen, alkyl or R® and R' or R? together with the atoms to which they are
attached form a heterocyclic ring;

X2 is aryl, substituted aryl, heteroaryl, substituted heteroaryl, alkenyl, alkynyl,
cycloalkyl or heterocyclic;

X! and X? are independently aryl, substitute aryl, heteroaryl, substituted

. heteroaryl, or -CI-IR"1 wherein R4 1s natural or unnatural amino acid side chain;
| or a pharmaceutically acceptable acid addition salt thereof for the manufacture of a medicament -

for treatmg bacterial or fungal mfectmns

19. The use.. of Claim 18 wherem the bactenal or ﬁmgal sn'am is selected ﬁom the

I group consisting of C. albzcans A ﬁ;ngaros B. cereus, H znﬂuenzae and P aerugmosa

20. The ‘use  according to Claim 18 wherein said infection is a bacterial infection.

-121-
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21. The lise_ 1 . according to Claim 20 wherein the compound of formula I
administered to said patient is:

R¥HN

NH

NH
HN

HRZI

wherein R?' is hydrogen, alkyl, substituted alkyl, cycloalkyl or acyl.
22.  The| ﬁse i according to Claim 18 wherein said infection is a fungal infection.

23, The| we. according to Claim 22 wherein the compound of formula I

administered to said patient is:

-122-
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NH,
HN .
NH
NH
; NH
o o 0
\RH

po-aim

RM

wherein R' is hydrogen, ~CH;CH,CH(CHj) or —CHz(C3Hs), and wherein X’ is a

moiety selected from 2 group consisting of the following moieties:

RB

. | .
Wy Oy X

wherein
R’ is hydrogen, alkyl or substituted alicyl;
R® is hydrogen, alkyl, substituted alkyl, alkoxy, or halo;
R’ is hydrogen, alkyl, substituted alkyl, alkoxy, nitro, or halo;
R" is hydrogen or alkyl; and
R!is hydrogen or alkyl.
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