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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 bloeking and/or di_s'placementrof regulatory
proteins, or by inhibiti_ng the activity of enzyines acting o:n 'DNA, such es 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 mateh 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,



o] H H(~) (57) Abstract: The present invention provi des2n@eebmbenzonands
possessing one or nore of the following activities: antibacterial,

ant i f ungaWVoada®oendt i t unor activity. The conpounds are of Formmiesoibkhsza
Pharmaceuti cal conpositions containing these corrpounds nmet hods of naki ng

and rrethood f.or. us nnggese f? ounds are als rovi ded. S_. KHORLI N,
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acti vi t Plesmaank Bh280e90, apgg)ant i fungal and antitunor activity.

Phar maceuti cal . conpositions contai ni ng t hese corrpounds met hods of maki ng
and net hods Fisferips lﬁ&emegbese@mmn@ly o B-raPedens; eyl Systopramlihe art

The bi e r|a 5|n and cin to AT-ri
sequenw %%é&maﬁg% roo 8“ lp%ao]t?bﬁ 8" ts & 3@0% 5r5\/5§f’tf1°%t°t% 1%
phenonesoind tBetiakhg Guap) thin@UAENE e d@er SEPuiedy MBHdRtRe PMIISX@ LD ON,
e.g., by blocking and/or di SE| acerment of regulatory proteins, or by -

i nhi bi tqnhgommetmﬁtmmpgﬁtﬁfsee ailyp which ¢angpcowr WA flexibihlinders. eHewgeer -
transcrgplase or,topol s t n_of I S, bi has e the
sub] eot< SRR AL PhUETPECRR TobekPEl  oRE J0 eeaed it EbokR pRreisty
Bai | | y re@ifld T0AILi€sing 6BIAE U Hnpa b a8 Shd afdRend B, ALK ambi6r a1, .
pyrrol ecar boxam de un| tin net ropsin and distanycin is actually about 20%
| onger (citétbgboveuepeddd that ferteot tiyliated compount wes puny tingsbasre potdnt (in
seque nc%ht'bﬂmgw "Rt g) ﬁan the “more ngtd” 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 opttmal 51n1u1taneous (bldentate) bmdmg of

the two netropsin moieties flanking the linker. Therefore, it would be desirable to provide

linkers which reduce monodentate binding but which provide suitable geometries for

bidentate ‘binding' In light of the increaseof antibiotic /antiﬂ!rtgal resistant organisrhs 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. Spec:ﬁcally, the

_ compounds of this invention are represented in Formula (I) below:

0o o o o -
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Accordingly, in oligoneric analogs having nultiple bindzmedspiRt pes4
~successive binding noieties can becone out of phase with the base pairs of
the m nor groove. Several studies have therefore been directed to diners of
netropsin or distanmycin containing different |linkers, . 27 Decenber 2004 WO
- 02/ 00650 PCT/USO /20334 in order to inprove binding to | onger target
sequences. In these reports, effectiveness of various netropsin or

di st ampdierin: di ners was determ ned, for exanple, in the inhibition of
transcripti HM-1 rever s transcri ptas M _Filipowsky et al.
Biochenistr§q§§¥ﬁ§§§9&m%%8$y%ggégvﬁ#% #Sﬁpﬁgﬁy%ﬂyﬁﬁrdklf%%§DNA

t opoi sonmer ade ahd Rzre indgpgndentlyaibstituteBabighewstitut@rayl intokryb 31 809int6] hee®@F} , or

i nhi bi tj.Qk j e. (PI=Y3 e :
54: 280750 18} ek URILER’ e BRI B rle e bl e RN RO | e
trans- velHyl , cyclopropyl, 3,5- pyridyl, and six- and eight-carbon aliphatic
chai ns. Sever’ad hydfogéQRR of RIUCE RS0rRE HgkthGilwith@lekdn@o wREIPMEard el MY
group, .thus reducing the extent of purely nonodentate binding (e.g. by only
one neﬁ?%ﬁ@?%cﬁﬁﬁety; see Bailly) . which can occur with flexible |inkers.
However, . Kix'di agesubeiuial ayl ((Sepatyl, RestinFoMeadryl, alldh)ald62: Sclodi®A0) reported
t hat a%%%hk%ﬂk%g IS léchg kJ&%ﬁ%%% QNﬁnpinding affinity conpared to al kyl
and alkyﬁeh%l%in ers, and RESERE e?yéF.p’(cited above) reported that the
trans-vi nyl X arddécreiogpodmdlyaad snmtitatet arvb Seteroarsl gpetbetituted hateroarykirbi t i ng

HI V-1 105 696388Hy 1haRnineid 2 ARES shit @Ldor cycl obutanyl “and  norbornyl 1inkers.
It was  suggested in Wang and I n Ball?y that, for certain applications, the

. g 4 : : . VA .
nmore rigid I'PaRstdodiont thsrripprgvidedmangtho eé msptinmie)tena gnd/es funghl|infogtipe (), fich mal
si mul t aReRUSorkiistienat@ tidionsinBgpificanl Eﬁecﬁi%nﬁﬁﬁt%@@&!ﬂ%oﬁm 2 Ebsial(h3pki ng
t he |IHE%%% Thegefore it w@u d_%e desirable to provide Ilinkers which
reduce P LY 2Cptahifi A 4D eAdRR FEHEBFYvi de suitabl e geonetries for
bi dent at e bilaahioftgr enhtddimetthlicroit plohided N ERAISHE tredting Beintdd Bdgh tHe idititidnwngal
resistqnt.organi S .to.d w, ounds .to trea

. th need |
Pt B matd TmeeBr ST g =P LETERREP pAA Frpe The

di sease
conpourdEormplat( er priementutically ecveptare dndcfdiadditientriak thaeefd. SUMVARY OF THE

| NVENTI ON Tpﬁg{%'ﬁ‘%gﬁ Lo, 'elEigMNs BiFQh O i %11?1%&%(:3?9%&{8&{&5‘?@ cc¥x\§%ﬁ POSSESS One

or nore of ow ng activities: acteril antrtungal and
ant i t uksFapatically effpctivepaeunt ofe apmyound pigforadaybrrmabarphcentivialdy joaspiableiagid additéon
r epr es @it @etedfAndOpHAhR ity REERHbIe 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}



'000..0 I-X1-NJ x2NX3_-. HH (1) 27 Decenber 2004 whbeRicBmbér 2Ggad Z2
are independently - - NR3- (Wnerel n R3 may be hydrogen or alkyl) or -0 R I and
'R2 are-i ndepevmesut | y substituted al kyl, substituted aryl, heteosanokss or
i substituted heteroaryl provided that at |least one of R and R2 is-a group

© that can form a- phar maceutlcall accetabl e aC| d addition salt; R3is
" hydrogen, al kyl or RBEIMIED DESORIBLIONOFFHE INVENTI@Nt 0 which they

are attached r . | ryI ,

het eroaryl , Tfhgs H%%ﬁ]tongé ﬁﬁ?c(ei%(cgar quei Q‘%ﬁ%g%dsi %&% %HQ%}H %Eld i

het er ocy@;ldvang activatidsy sadbRiteydl] atifonigdl an@mttuﬁloha&wlgarubw@mypmo%o and X3.
are i ndependent |y aryl, substituted aryl, heteroaryl substituted

het er oaf§scribig 'fbls llbmﬁlﬁm:reﬁml'@aﬂﬁtyﬁlﬂa@é Sollayving tqmwdhﬁm pedeSagd: t hereof .

I n one enbodi here i r d a net hod reati act er and/ or
ungar | nf oAt olePRl s ki S AR e BRE el e er PR o5 btmRR""
therapeu{elrﬁadnhﬁgs%wegqteqd@e anount of a corrpound of Fornmula (1) or a

phar maceutical |y ‘acceptable an-acid addition salt thereof. In another

~enbodi ment  t hakal" rseq@xsaxlmgdombmht‘ddamat@d empﬂ@lenhhwkpcatrh@mtvgmat peone

i nhibit}o (o] t ho rise stratison of
t her apelft CRarPgh BRFI BT S ARTLS SR eSS HBBRe £ of eRbin PR, PGP Brossh °
phar macglbtuhqa,tsé.}ju@ngg}l?@mﬂaﬁﬂhgqlﬁ{bt ion salt thereof. In another -
aspect, this invention is-directed to phar maceuti cal conpositions

cont ai ni ng a"Subisahégsealkylt adaps eﬂmemonbemwﬂmmmmmechmounwcﬂﬂtdlydtocﬁthwul a (1)
or a pharma ticall ceptabl e additi.on . salt ther

har mac BEISRLG) 915 Beesr o BoRRCPSTEtLY ST S HO AR Pt VAR IS RORIE on | s
dlrecteq,thq 8 shad f r gRgeMpFcally
accept ablie etxcP%l eﬂg?ﬁﬁg@%ﬁgiyalnﬁﬂgi S”?lrbaefﬁmof?&?% -gltot?lr%g%lhl y %lf ective-
anmount b)fdraxmaﬂqmwmtyl asyldmﬁmmédloaﬁuv,dhmﬂcyewn@dmndenammd;mmqur | n anot her

cSpect b tul Y entl o0 L5, Uit soL ol 0 fboe 0L 2t hepapsUlicel Ly ol ect ve.
for tr eﬁétéﬂ%@y&?ﬁcﬁrﬂ 'sfi‘lj,»sti%te& 'éﬂgaﬂetérﬂgﬁf tshgﬁﬁuted heteroaryl and “NRSQ;NRR" '
-(where R is hydro gen or alkyl and R’ and R" are mdependently hydrogen, alkyl, haloalkyl, _
" aryl, substituted aryl, tleteroaryl and substituted hetero'aryl) Representative examples |
: _mclude but are not limited to, 2-hydroxyethy1 3—hydroxypropyl 2-hydroxy-1- =
' hydroxymethylethyl 2-hydroxy-2 -hydroxymethylethyl 1-hydroxymethylethyl, 3- -
hydroxybuty] 2 3-d1hydroxypr0py1 2 3-d1hydroxypropy1 2-hydr0xy-1-methylpropyl 2- -
methoxyethyl, 3—methoxypropy1 2- acetylethyl 3-acetylpropyl, 2-acetylaminoethyl, 3- |
B acetylammopropyl 2- a.mmoethyl 3- ammopropyl dlmethylammoethyl dunethylammc)propyl
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 hnea.r or branched saturated d1va1ent hydrocarbon radical of one
to six carbon atoms e.g. methylene ethylene, 2 2—d1methy1ethy1ene, 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.,lethenyl; propenyl, and the like.
“Substituted afkenyl" means_ an alkenyl ractical, as defined herein, that is substituted - -

- with 1 to 3 group(s), preferably 1 or 2 group(s) selected from the greup consisting of hydroxy,



BRI EF DESCRI PTION OF THE DRAWNGS “FIG 1 illustrates seppdecepbestitisati ve
conpounds of this invention. FIG 2 illustrates further representative
compoundsyRf o dddksy i nvention. FIGS. 3-4 illustrate even furthqfyseingsss
representative conmpounds of this invention. FIG 5 illustrates exanples of.
conmpounds. possessi ng antibacterial activity. FIG 6 illustrates exanpl es

of conpalkog pRsseEEhing, Aald, huiga moaotor distystitBet ammgo,leabbaxly] araidiat, e

specific synthetic routes .to:conmpounds 7, 11-15, 20, 22 and 25 mhlch'are
conpoungéarading giufanyagino, hekerronelic, grvlupstitted eaylehelgraard: SosttBlirdes to

SRR oS PO s & A M ARy,
di reCt_eﬁydr@géiQ\dkg} , RN deyIpasseasdd@yD hetearyipael sibstitueed Hetdrboyng

activities: antibacterial, antifungal and antitunpr_activity. However, i
prior to deSéHhynyh glqemglunnwn@w'ﬁlemhhxdmaﬁ@n géical pf tygyte %‘%F?IB%} %Fameer u

Il f be d h d.in-
e, ohor PR ESrRb AP oS yod b PP oo ne
ali nea[eag)tronlartﬁlglglgggd esgt éth?ﬁﬁdpra‘pﬁgwainamhe hyelr ocar bon rad| cal of one to

ten carbon atons, ]gre erabl'y one to six carbon atoms, e.g.., rreth | ethyl
propyl, 2-pr (5‘{5)}(110&1 ! mgaygs 2 S&tgmiﬂﬁmyﬂlovai@my@&tfvﬁmcﬁémfwadww ﬂtnﬁ%tq fke.
"Substit.uted, a e t ed nonoval ent .
hydr ocaFB%ﬁarb?lgdﬁgaICg‘g{PPWé(l’ c?f&f’ a?’ﬁ%& hlegr%(?ﬁlp;}ﬁe érably one to six -

carbon at onsysuMligied SycRIAEAT Indlnch Wcldalldy] klidal g5 BeAed herpiahatiabl y 1 or 2
group(s) sel ected fromthe group. consisting of - hydroxy, alkoxy, acyl,

acyl ani substitubesd indepenilentlyt Wit ahtytweyr thine sbstimenisopreferablyomedr ubst i t uted

et oy oo paREN, Sl e SRR, P08 B, R SRR YRR

and NRSEEIB‘%IEO cyaMDSEinE hSndBIBERERA of Hisabdtihted AchiNG AAd RQRSOQNRWWBMG ntly

hydr ogen, al kyl,” hal oal kyl aryl, substituted aryl, heteroaré .
subst i tmleﬂydregmmraiwl)and Répnéké ateandepenmwmsogencﬂwb halpglky laéflanot \

i teds&b%htutedhg{qur 8?:‘ eroa.¥yl and3 subggm[e%%%rrgﬂﬁ 2 hydr oxy= - e

' "Sulfonylarmno" means a radical NRSO;R' where R is hydro gen.or alkyl and R‘ 18

v

alkyl substituted alkyl, amino, monosubstltuted amino, dlsubstltuted ammo, aryl, subsututed
'aryI aralkyl subshtuted 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,. R '

"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 hetemcychc and heteroeychcalkyl 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 heterocychc and o
heterocychcalkyl group as defined herein. Representatwe 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.
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hydr oxymet hyl et hyl, 3- hydroxybutyl, 2,3- dlhydroxypropyl
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al kyl and R . and R* are independently hydrogen, al kyl,  hal oal kyl, cill :
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"Cycl oal kyl " means a sat urat ed nonoval ent cycl ic hydrocar bon radical of '

three to s. xDasubgtzemdo@nmo"énegnsaczgﬁecraépb%lwhery %Jtﬂe‘ﬁ yre indspepdanlyy , and,
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(where but are not limited to dlmethylammo dtethylamlno ethylmethylammo, dlphenylammo '
' dibenzylamino, and the like. : S |
“Halo" means fluoro, chloro brome or iodo 'ﬁrefefably ﬂuoro aﬁd chlore
"Haloalkyl" means alkyl substltuted w1th one or more same or dxfferent halo atoms
' e.8., <CH,C, -CFs, -CH;CFs, -CH;CCly, and the like. | -
 "Aryl" means a monovalent monocycllc blcychc or tncycllc aromattc 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 substxtuted
B aryl, heteroaryl and substituted heteroaryl)
. "Heteroaryl"” means a Inonovalent monocychc blcychc or tncychc radlcal of 5 to 12

s 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



R i s hydrogen or al kyl and R and R' are |ndependently iaydre@gﬁaaermdﬂyl

hal oal kyl , aryl, substitut ed aryl, heteroaryl, and substituted
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het er oc _ I ned rein. Representative eXanples |ncI ude;
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- NHC(-O) CH( NH2Ara0AY, Sﬂ-leterd‘ﬂrﬂkﬂ) Cl‘d(ublkﬂ&htea@kﬂkﬁ“ "SktinkiRd heteroaralkyl" means a

- NHC( O) CH( NH2) - (CHZ) 2- CO2H; - NHC( 0) CH2- NH2;~ - NHC( O) CH( NH2) - CH2 - ( C3H2N2)
NHC( O) Gr(iiilR)RARY @HB)BPISHA albyG 'ummaﬁs)mgimted aryl, heteroaryl or
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: "Heterocychc“ means a saturated non—aromatlc cychc radical of 5 to 8 ring atoms in .

. 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 -
-NRSO,;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 dlrnethyl 1,3-dioxolane, p1per1dmo N—mcthylplpendm 3-y1 plperazmo N—methylpyn‘ohdm— - |
3-yl, 3-pyrr011d1no morpholmo thlomorpholmo ﬂ:uomorphohnod ~oxide; thlornorphohno- |

| 1,1 d10x1de pyrrolmyl nmdazolmyl and the der:vatlves thereof. |

: "Heterocychcalkyl" means a radlcal -RaRb where Ra 1s an alkylenc group and Rb is a' ;
‘ heterocychc group as defined herein, e.g., tetrahydropyran-?_-ylmethyl 4~methylp1perazm-1-
ylethyl, 3-p1pendmylmethyl 2,2- dlmethyl-l 3—d10x0x01an—4~yimethyl benzyl and the hke
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aral kyl waep/eswaryl , substituted heteroaryl, heteroaral kyb—[m%yp%?,g; ut ed
heteroaral kyl, heterocyclic, and heter ocycl i cal kyl group as defined

her ei n. Represent atlv_e exarrpl es include, but are not limted to .
xnet hyl ar ni fptiogal’ oy ( enﬁqmelly’bmemsl témthesuhrenmlarnembeémenm like.
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"Hal oal kyl " ‘neans al kyl substituted. with one or nore sane or 3? ferent
haI 0 @ubsté!,ltedeﬂ@xtheal’kwmup -CF3 , -CH2CF3, -CH2Ccl3, and the like.

“Aryl" nean nmonoval.ent nonocycli G, ic or tricyclic tic
s ocar bonEORER AR Brol o Bt reeinib (R0 CTepHRALPS ‘5#@ Cor
ant hr yrotect9gtd 4 ?ch% -
substl)ﬂtr?rfced pléndepelﬁgg%éﬂfgo%gtﬁgﬁgﬁgﬁd?ﬁ)ﬁbgfe?%@ dséﬁ&g% tuent pr e%]er ably
one orSuitalle Supgdni mﬂemregenspebeciﬁmgi groluposcavdiknoval ooty artad. gl methyhsﬁglt i tut ed

| kyl | f onyl
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hydr ogef, i hy :

hal oal kyI&B é{l}}wi ﬁg Sll?g% ary OE#(? zga?lgl%ﬂé ialugl% S&%&?I tu?eﬂ{aﬁ%h m the

het er baolyby T. W—mxeemamile Me 8nss,aPronaenng Geolpsiarmymld Syntiéstsyy Third or.

tricy ring atons_having at |east one:aromatic ring

cont ai l t rgﬂieya&m Yorky té@‘?%l%nd FefErenegsiafed Hasreloat ons sel ected from N, 0,
S AT TR b R AR,
het er aaalygs (ead] Batervdisdmdie oD theannatlyradduering Mino Adixise sedres Dithabhine) he term
heteroaryl  includes, but is-not limted to, pyridyl, furanyl, thienyl,
and derivatives thereof on-Ammo acids compnse a earbon atom to which is bonded an amino -

- group, a carboxyl group, a hydrogen atom, and a dlsnncnve group referred toasa srde_ n |
chain”. The side chains of naturalty oceurring_- arnino acids are well known m the art and -
:include, for example, hydrogen (e:g., as in glycine), alkyl (e. g, as in atani_ne, Vvalin_e, 1'eucine, :
isoleucine proline)' substituted alkyl '(e g ‘asin threenine eeﬁne, methionine cysteine-
aspartic acid, asparagine, glutamic acid, gluta.rnme 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 thereln The present 1nvent10n includes the s1de 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 thelr atoms in space are termed 1somers '

TIsomers that dlffer in the arrangement of their atoms in space- are termed “steremsomers

Steremsomers that are not mlrror images of one another are termed “dlastereomers
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t hi azol yl-; ‘tetrazolyl, isothiazolyl, tri azol yl, imi dga@j@égmbeltmazol yI

pyrrolyl, pyrazolyl, pyrimdinyl, benzofuranyl , isobenzofuranyl,

benzot hi azgd ¥imoshenzoi sot hi azol yl, benzotriazolyl, “indol Yﬁ%chUé(ﬁﬁbﬁgO' yI .
benzoxazol yl, quinolyl, tetrahydroquinolinyl,- |squ|noI _
benzi'm dazol yl, benzi soxazolyl or benzothienyl. "Substi tut ed heteroaryl"

means * aahéthese dray kre monguparitpbiabrdnabonimapds affeatis othabstei tbmbetfenantiomers”.
indepenggﬁlﬁtrlggl with one, two or three substituents, re@f@ﬁ' tge or two
substit cog%m%@é@asmwwp cenfef. doyexampls jitgis ponds Pt dieErh) Ky |
acyl akq,

monosubEy B LB ARG AT b AR I AR enlilohy ca R B iR by e ppsolue

hydr oge loomﬁiglahtk)d ofatsdsﬁnrr&t‘rﬁb Rntearaad I1s‘ldi&pﬂlmﬁehf)t thy R \ard Gy ssmuendiky i'u,les of )
haI oal kk % substituted aryl, heteroary and substi tut ed het elr aryl).
" Ar al kyOehnapd Prslega pPRPXh {he'manneg ubgfmoéldb%WéﬁcalWrateS thg glapeiof gplagrzed light '

het er oa up and -
Rb i s alégtl% ;h/%@ngn 3 Féﬁg‘%@%%c&?rgg ag ar y?vc’?ﬁtRP) ;e?ﬂls I%o)r Oll @%%@@QJS@&E&Q o)gr yl
group ashidslfdorpdulbeRi dxist@s githerindizjdual @)éﬁltldllnﬁr Sr as)yd mtthyd thereof, A mixture

| m dazol yl et hyl, yridinylethyl, 3-(benzofuran-2- yl)propyl,6 and the li Ke.
Fbteroé?%tﬁin@'g%a OpQFtiens ef@@@amﬁmmww P a ClRcPIC PAMIESl | of 5 to 8

ring atoms | Fl“he\lgg'l.lné %‘?'tm mJe}%?oﬁ h&% rp%Eé%Q?on E‘rinf)‘%ta% &%c?@&% %I:lgd |

fromNR (where epen ent ogen, eroa

S(On - cohpsendd chis ﬁmaf&teaﬁqfroﬁumma@md:iviahaln hﬁ(S’)ESf&teﬂfslﬁgldhk agasaﬁﬁﬂEedael ng
C. where one or two C atons rg% optiaonally be r | aced b car bonyl

group. Heeeaiefer exymmle, df wedy yltb@itaptaucewap i bl 2 hspremstieht | y
W th on eg&ﬁ\o ?al{y rn ttohr eeh %ﬁ' St (tgﬁie%tgﬁp ﬂeeffj' faﬁ%%‘é&%c%térlﬁﬁéyfherefore

substitdu ony -arni tro, cyario

anmi Nothe d@&ﬂmﬂ@sn&ﬁmgg?&m@bﬁmtantmbﬁ@%ferms@ﬁ@k -SSR cited (V\/ner e R
i s hydrogen or al kyl and and R' are independently hydrogen, al k?é :
yl)

hal bal kgtherwaisg|the desprptioruerapnaing jof am@rtmulﬁaﬁympommstbbﬂiw sgniad 6

ot an Bbls il i ndi0gs bR ThAGRP RS el i G Rured el o B bideh st o o

N- meg hy Rkdd@T THE RreBrods forthi @E@?—lﬁfﬂ&iloﬁbﬂ%fbﬁhﬁ&‘ﬁl@@% hﬁkﬂ ﬂle-se§a1)ﬁhon 3f
pyrrolidino, norpholino, thionorpholino, thionorpholino-|-oxide;

t hi onor pﬂqtﬂommerﬂarqwﬂldmoclm inghe am(me;dlscusmid apign4. offvdyaneediQrgapist i ives

ot on PGP AR £ bR er AP S EI T YOTE e 1
get rahydr OPYEAa"‘]Jh%uﬂic@ﬁﬁébﬂy’ acééﬂf%l@iékﬁgﬁﬁfﬁﬁéﬂm'an exbipidhy that is useful in .
pi peridinylmethyl, 2,2-dimethyl-1 di oxoxol an-4- .yl met hyl , benzyl and
the |i kprepanng a pharmaceutlcal composition that is generally safe, non-foxic an nelther -
; blologlcally nor otherwise undesu'able and includes an exc1p1ent that is acceptable for
| ‘veterinary use as well as human phannaceutlcal use. A “phamlaceutlcally acceptable -
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 effectweness and properties of the free bases, whmh 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, proplomq ac1d, glycolic acid, pyruvic acid, oxahc acid, maleic acid,
mélo‘nicr aéid succirﬁc acid, fumaric acid, tartaric acid, citric acid benzofc acid, cinnamic - -
;. - acid, mandelic. acid, methanesulfomc acid, ethanesulfomc a01d p-toluenesulfomc acid,

. .sahcyllc ac1d and the like. -
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27 Decenber 2004 WO 02/ 00650 PCT/ UusQoL/ 20334 "Optional " Qv'w@gtﬂbenzhdﬁy"
means that the subsequently described event or circunstance may but need

not occurwoapdossiat -the description includes.instances V\hei,@T,tUg@”@ggpt or
CI rcunst ance occurs and instances in which it does not. For exanple

: heterocycl I c group optionally nono- or di- substituted wth an al kyl
group” neansSmonRs Whih fertnynharrageehlicallyraseaptaide atid agdisionrsalts mwalide mines,

i subs ORISR, ek ngy Susae &y ueltp et W aitielie oGy ante
group icarrpat leﬁétl%%htrhgér?geariﬂgtsﬁbétﬁ@teﬁ‘ﬂ H¥h A OEAHR, "UMARAX ¥rfdindM Bhidine

protecting group ers to those organic groups intended to protect
oxygen aaddheniikea: ogen at oms agai nst undesi r abl e reactions dur| ng synthetic

pr ocedur es. Sui t abl e oxygen a tro ectin ro ,are well - knowh‘
"n the art dgine &wtfe%rﬁﬁgrptew byithe gl DB bheshie! %nzw |
benzyl ; e I I '
2 R X AR U s S%wagt?ﬁ@d g o ‘@%?E%‘}nd o
the baeoH; @yioﬁﬂcy\vysu@smtml c@nhbamyl I‘MeteMtyshc Preotreayl, sgbstiwed hetervatyl,gandi ¢ .

Synt hesi.s, hl rd. Editjon, New York, .1999, a ref er ences ted |
t her ei Avhe] cgE dog?té%wghtttﬁ %ztwget torich they gt Pttacgewpw ﬁgl%?rﬁcar G871 ds,
as wel e aﬁ?ﬁ%&g} . anal ogs (e.g., D-stereoisoners of the naturally '
occurri ng a Ci ds such as Dthreonl ne) and derivatives thereof

a- Am no aC| d{ydemmwslzﬁ-er@reahtwrbyah@farhmlw@mmn R"hwlngeR’ and Ritiareo - group, a
car boxyl a hydrogen atom. and a distinctive group referred to as a

"si de _“E,‘}T'BF en ty hydiieen, 2lkdi ﬁ@sﬁm‘?ﬂaﬁlwla‘t‘]k?nyoé@bﬁﬁlqu kb andi gostednel |
known %@ltéﬁloaﬂ(tyl ?]s'ﬁgs fu{e(fll %Ealk&?%e%&{ﬂf ’heﬂa\‘ sﬁ?utgd het@l% agt)ldyc' ney, .

al kyl ¢i ne, eu0|ne pr ol

subst i MIemiRairkl]R“(tegﬁher with ithe nitrbg@owiwidch Elib[ylaﬁﬁattached Hbank heterooyylit et ne,
aspartic acid, asparagine, glutamc acid, glutamne , arginine, and
| ysi nefeteggagyl &f%m (e.g., as in phenyl al ani'ne and tryptophan), substitut ed;

aryl al kyl ( a 1 68 o BS o5

hi stidine). 9\r%nnaot olu s%rﬁéﬁegﬁteﬁ g}gglgl}aﬁﬁg-tg ﬁhlrﬂ(h% ﬁu{e ‘%}etr agﬁ set 2 “ort h :
in, folndepxaizatle hywolgleh aeﬂﬁyl ﬁmsmte‘aydlkﬁeak@}@fsueaﬁﬂutbﬂl dmzeneq:taryqesuast&meao '
Aci ds, Perganon .Press ( 989? . Evans et al. . Amer. Chem

112: 4@%@9@@11%9‘9199&tuw ayploalkyl, hgteronyglic, h@ﬁf@ﬁryl sdzstltut%hqtm@%mé
(129 bl B2 s 5 go%it?gml i %%ﬁ atﬁa%ﬁﬁ%%égﬁ %%%%df&”
chai nSh@fcerd;[ﬂﬂ%EMIﬁl am no .
Guamdmo groups is represented by the formula NHC(—NH)NR R” where R’ and R”
are 1ndependently hydrogen, alkyl, substituted alkyl alkenyl substituted alkenyl, aryl '
substituted aryl cycloalkyl substxtuted cycloalkyl heterocychc ‘heteroaryl, substituted: .
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-dmg Prodmg 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 ﬁmctional groups present in tlte-cornpound of Fox_mula @ in such a way that the
»modiﬁeations may be cleaved in vivo to release the pareot comﬁoﬁnd 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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acids as well.. Conmpounds that have the same nol ecul ar f @rmécemet 2004 fer in
the nature or sequence of bondi ng of their atons or the arrangenment of :
t hei r. at omeo bmompace are terned "isomers". Isoners that dif§efusdisoha
arrangenent of their atons in space are ter med "stereoi soners”.

Stereoi soners that are not mrror inmages of one another are terned _
"di ast etoom@atezmmemnbbemm dmaoﬁr/eo)oeﬁomnmcﬂiﬁmmmmmmmmose t hat

are non-s bl e _mrror es of eac her .

Menant | STLPED P RHER< B RS HRGTh o aen SHmRe et FPEnBr Dt PEikexanp! e, 0
i s bonded t o« in8* bf et E€Rthen@oPYRSscad iRALGeLf enantioners is possible.
enanti oner can be cCharacteri zec(]) by the absolute configuration of its
asymmet ri c(3¢ent plrcvamhg the désass, bedtabiying the dinicahsynipiengwé e dispaseihatgo of

Cahn and Prel og bythe in which the nol ecul e rotates the plane
of poI afi zed. Iu@‘ﬂteo %ﬁ’fgamtaéalaété’eﬁémﬁeéF%PﬁPWﬂ&FPSt'edlt@@%ﬁ F%‘F%B”try

(i.e,, as.(+) of e(sr)otrk]/ %ﬁeﬁc%%?ﬂfsgla‘ﬁ%&égpton%o GileageOPOUNd can exist as
_elther i ndi vi dual orrer xture t ereof. A mxture . . :
cont ai ni ng(3¢quainhpnmpg)tﬂe| digsmisQfi.ef, hgresingnir iredweirg: the deeélbmiera of theecdisgase or

m xture The conpounds of this invention nay possess one or nore asymetric
centers; such toORHBEHEYPIINS0Er ef or e be: produced as individual 1- or (S)-

st ereoi so %}-pﬂ] ubsti tuent
in a corrp(r)@?td O]; ?ﬁpgﬁ;@ &{(.9%361 ehecra gégr%:ggéssﬁé @ﬂléﬁgsfﬁgﬁgg%gﬁ to which
t he hydroxy, grosymptSmaitached is an asynmetric center. and therefore the
conmpound of . For mul a can_exist as an |- or (S)- stereoi: sofrirert Unl ess
hatuhso

i ndi cated ot ethwaeéutwnﬂé cisetive 3nqush Beansdhe ﬁ’@OBIPt o qrompody und in
the Spesalttnqﬁttga 'S a-tzgaﬁtnat % trea&nrgtm@gngqs trsgmffgtgftt pﬁgfrféetg tthrtaéttattnqat the.

enanti oners racer _ ) ne et hods for
t he det diseaseatliherftiRiaprudcADceentise anoamd will @ apedepeading onahe ccﬁh}ﬁftﬁldj theners
are well -known in the art ghee di scu55| on |n Chapter 4 .of "Advanced

O gani cdiseasepnd dis geverity and ghe agsnwaighivstco ot tromampgal &g baHeatebns, New York,
1992). A "ph L t hat i
usef LI I n pp?é%gﬁ?ﬁ%dlgg%h%&}tﬁg%gﬁ | cﬁgm?dﬁr%t(%gtgllhonﬁggﬁn %% g Ogé%det%a[qn%/ sa?1 e, o

non- t oximhikird oretdpped. bi ol ogi cal Iy nor otherw se undesirable, and i ncl udes
an excipient that is accept able for veterinary use as well as hunman-
phar maceut i caf\ntidemor’ mgang g cemppend has the BrOpEan peinhibiting the growth of tumor

- cells. Preferably, when the compound is contacted with a tumor cell line at a concentratton of

100 um, growth of the tumor cells is 32 % or less as that of ano growth control.
"Bactcnostatlc" means thc compound has the property of mhlbltmg bacterial or fungal
multiphcatton wherein multlphcation resumes upon removal of the active compound F ora
bacteriostatic compound its mmlmum bactenoctdal concentratlon (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/fung1c1dal action dlffers from bacteriostasis or ﬁ;ngtsta513
- on'ly.in being irrevc-rsiblc' For exantple the "killed" organism can no longcr reproduce, evcn
after being removed form contact with the actwe compound In some cases, the- actwe |
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 fung1c1da1 compound exhibits a
minimum funglcldal concentration (MF C) that is less than 4x its MIC
: "Mlmmum inhibitory concentratton" or "MIC" refers to the mlmmurn concentratton of .

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

e



excipient™ as used in the specification and clains inclgdeschbbr 2ot and
more than one such excipient. "Pharnmaceutically acceptable acid addition
sal ts" rewa.gdoesit hose salts which retain the biological effegisomensss and
properties of the free bases, which are not biol ogi'cally or ot herw se

undesirabl e, and whi.ch are for ”@d wi t h i norganic_acids such_as_hydrochloric
acid, @H?BHPBRWIUI%{V&?%MM]QQ{ asfch M gre; leeaahaaswaémbréna d and the

li ke, a Jee 0 ' colic
ere oA RERRlyR e el Aol ivaE) U B T
acid, fpmmmy@ﬁwﬁcbgr@@mc acid, citric acid, benzoic acid, cinnanic.
acid, mandelic.acid , nethanesulfonlc aci d, " et hanesul foni ¢ acid, _ :
p-t ol uenesul 'éeDNALmiedns daltilesttanded®NI. and the |ike. 27 Decenber 2004 WD
02/ 00650 "PCT/ US01/ 20334 G oups whi ch-form phar maceut i cal Iy acceptable acid
addi tion salts include anmnes, hydrazines, amdines ., guanidines, ' _
substituted aryl/heteroary Emmgt; Gﬁlﬂhﬁlﬁ‘s groups that carry at -
| east ~a nitrogen bearing substitutent such as am no,- uanidine, am dino, :
uani di ne’ an&Vhihdhb ibkadestrdiefinitign of s anenneanmefdréﬁnbbre Stmmiany ofithe . NR R

Al keny! VEE £ Fﬁ%ﬁ&%%ﬁﬁré}rowar%rg(ﬁfggmfarr o eyelon kgt
substltuted APl 0 dkﬁékmehgrﬁjép ﬁuﬁ&?k%%&rﬁﬂ%‘\%ﬁ fh%ﬁdNﬁeteroaryi

and where and. t og e nitrogen to ey are -

attached, fofB) a Weiotreopytirral group bt@npamgds ighatiwhereldX AR aels sabsetuted
representieglF the formula NHNRR' where R and R' are independently
hydr ogefy* ﬁ?ﬁaryls‘?ﬁﬁg??ttt%‘éaetﬂ%ﬂl al kenyl, substituted.al kenyl, aryl,

substituted Iyl AnGUE ) &ﬁéﬁﬂl e

het eroaryl , g bstﬁnut et%lBPequégtYAgr%é%?ﬂ V\,E hgék’ﬁ ﬁl%&%{ogéﬁer W th

t he ni tmdgmmdemlmeteﬂOatWeysmﬂﬁtuﬁdtmmﬁhylform a heterocycl ic or heteroaryl
group. Am dl&g groups are represent ed by the fornula —Ng—i) NRR" where

R and IV BEHITS FAGUR BLRHIPRHIES IS théhwb%rmﬁeeldallkwe al kenyl ,-

substi tug I It ut ed ‘aryl, cycloal kyl, substituted

cycl oal ’%E}?& ﬁet roc?;?%ﬁlwﬁ allﬁﬁ%pa%’aryl substituted het eroaryl and
Another preferred group of compounds is that wherein X is an aryl,

substltuted aryl heteroaryl or substltuted heteroaryl moiety selected from a group consmtmgof

- the following moieties:

N :

R ’“‘«q
R10 R12
st 4 0 4
\_ N \_{



where R and R’ together with the nrtrogen to which thgy[ﬁkgm@gtgﬁﬂed
forma heterocyclrc or heteroaryl group. Guanidi no groups Is represented
by the fogyahsooss]NEC(= NH)NR R* where.R and R' are |ndei;t§47‘d§)?
hydrogen, al kyl, substituted al kyl, alkenyl, substituted alkeny aryl
substi tuted aryI cycl oal kyl , substrtuted cycloalkyl heterocyclrc
- heteroaryl, substituted heteroaryl and where R and R', together with
the nitrogen to which they are attached " forma ;heteroCy lic or .
~heteroaryl group. A conpound of - Fornu ) may act as a drug. Prodrug
nmeans any conmpound whych el,eases an #CTT\e par ent. drug- ording to
Formula (1) in vivo wh&n 6 proodrug \s i
subj ect. Prodrugs of Mpound of For _
functional groups pres&nt in-the conpound of Formula (1) in such a way that -
the nodifications may be cleaved .in vivo to release the parent conmpound..
Prodrugs include conpounds of Fornula (1) wherein a hydroxy, amno, or
sul fhydryl  group in conpound (1) bonded to any group that nmay be
cleaved in vivo to regenerate the free hydroxyl, amno, or sulfhydryl
~group, respectively. Exanpl es of prodrugs |nclude “but are not limted to
esters 27 Decenber 2004 WO 02/ 00650 Pﬁ? /USOL /20334 (e.g., acetate, :
formate, and benzoate  derivatives), car afmat es (e.qg. giﬁ di met hylam no-
F

carbonyl) of hydroxy fung |q al grou n conmpounds of mula (1), and the
like. "Treating" or "t% '. 4#§§%&ﬁ§ |ncI

(3) preventing
the di'sease, i.e. causing Bhe cIrnrc nptons of the ase - not to
develop.in a mammal that nay be exposed to or. predrspoqeﬂ to -the disease _
but ‘does ‘not yet experience or display synptons of the disease, inhibiting
the disease, i.e., arresting or reducing the devel opnent of the disease or
its clinical synptons, or (3) relieving the disease, i.e., causing '
regression of the disease or its clinical synptons,

W }fé" [ Ty .

o
R R ‘
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A "therapeutically effective anobunt” neans the anount ob7®ecempeuzubat hat,
when -administered to a mammal for treating a disease, is sufficient to’

ef fect sow@oromat nent for the disease. The "therapeutical pyTekbesbiyve
amount” will vary dependi ng. on the conpound, the disease and its severity
and the age, weight, etc., of the mammal to be treated. "Anti-fungal" or
"anti-bacterial" means that growth of the fungus or bacterial is inhibited
or stopped. "Anti-tunor" means the conpound has the property of .inhibiting
the growth of tunor cells. Preferably, when the conpound is contacted with

a tunor cell line at a concentration of 100 ¥, growth of the turm.fz1 cells is
32 %or less as that of a,no growth contr "Bacteriostatic'/=mans the.

conmpound has tire 3 i nhi i al orff un pl i cation
‘wherein multipli riesumes up 0f the~ad d. For a

bact eri ostati c cong )
greater than 4x .its i nhibi tOry cppcentration (MC).
"Bacteriocidal" or "fufyicidal"™ nmeans thaR”the conpound has the property of
killing bacteria or fungi. Bacteriocidal/fungicidal action differs from
bacteriostasis or fungistasis . only in being irreversible. For exanple, the
"killed" organismcan no | onger reproduce, even after being renoved form-
contact.with the active conpound. I n sone cases, the active conpound
causes lysis of the bacterial or fungal -cell; 1pﬂ ot her cases the bacterral

or fungal cell remains infact. and may contin to be netabolically active.
A bacteri oci dal &xhi bits,— MBC t ha l ess §h s.MC '
Simlarly, a fungo i pound i 3 irrum'g gi ¢i da § ‘
concentration (M | ess t ha M C. "M ni mNfl i nNr bitory
concentration" or Hf ers- to theh ntdum concentratl;{ﬁon ofr% a conpound.

necessary to- conpl etely irpg$bit growth of the organismtested. Conpounds of
-11- 27. Decenber 2004 WO 02/00650 PCTIUSO1120334 this invention having.
an MCof at least 1 mMare active in-the assays described in the exanpl es
bel ow. wheretn,pref erred corrpounds have an M Cof 500 M and even nore.

prefer abI y a@ M C of 100 M "dsDNA " -neans doubl e stranded ‘DNA. .

is hydro gen, alkyl or substituted 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, mtlo or halo
%is hydrogen or alkyl;
R is hydrogen or alkyl; and
R 18 hydrogen or alkyl. . . , , ‘
(B Another preferred group of corrtpounds is that wherein X" and 'X3 are
heteroaryl or substituted heteroaryl moieties independently selected ﬁ'om a group consxsttng _ o

. of the followmg moieties:

v
R13 éﬂ
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_PREFERRED EMBCDI NENTS Whi I e the br oadest definition of tzlerrﬁecbﬁ,‘ﬁgp%@p is.
set forth in the Summary of the Invention, certain corrpounds of Fornmul a (1)
are prefexweebiookd A preferred group of corrpounds is that, whe{igjhesks and =
Z2 are -NH. (B) Another preferred group of conpounds is that erein X2 is
aryl, substituted aryl, heteroaryl or substituted heteroaryl. (C) Anot her
preferred gr oup of corrpounds is that wherein X and X3 are |ndependently
het eroaryl or substituted heteroaryl. (D) Another preferred group of
conpounds is that wherein R .and R2 are independently substitut ed al kyl
groups. (E) Anot her pref erred greoup of compounds is that wherein X2 is an

aryl, substituted ary tero strtuted hetérgar-yN npiety .
sel ect ed froma gr igsti ngo OWI ng PS “>—F§1 R11 27 -
Decenber - 2004 WO 02 eNSO PCTI W5( ~ ecpTber- 2004 WO

02/ 00650 wherei n, R5 |Rs13hydr ogen, al kyl H:E)fa substr t'uted al kighs R6 is

hydr ogen, al kyl, halo or al koxy; R7 is hydrogen, alkyl or halo; R8 is. ‘
hydr ogen, al kyl, substituted al kyl, al-koxy or halo; R9 is hydrogen,- alkyl, -
substituted al kyI, al koxy, nitro or halo; R10 is hydrogen or al kyl,;. -

o+ O+ O
N . “N - . N
‘R13 ~nna h‘;a‘ h‘w

' Where_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 '. |
) substituted alkyl moieties mdependently selected from the group con51st1ng of the following -

mowtlcs

R17 R‘!B

NRS S SRR
‘%,’\HJ\NHR’G -j NHR21 v.,{\H, NHR*
_ R19 o

5L



"R11 is hydr ogeh or al k‘yI ; rand, R12 is hydr ogeh- or al,kng7 Deegﬁigbasgjoﬁzo% 4
~(F) Another preferred group of compounds is that wherein X1 and X3 are

het er oakydy ogoogybsti tuted het eroaryl noi eties i ndependent pYTaRhESEsH frdm a
group consisting of the follow ng noieties: WO 02/00650 Rl%ﬁ%? Decenber -

2004 PCT/ US01/ 20334 wherein R6 is hydrogen, alkyl, halo or al koxy, R13
i s hyahsggn or al kyl; and, Rya i s hydrogen, alkyl, substitut ed atkyl or

aral kyl . ( Ano erre roupo cQ IsS (23 n and
R2 are -@‘Sﬁnlebf%ag% v’roms% ?%Lﬁ@ﬂg@%vﬂﬁ @pégt t92fihe Ethél%r oup -
consi .Decenber - 2004 WO 02/ 00650

PCT/ U%%J 8%%Efméﬁrég d E£ gg%ao&rcﬂ%ﬁ% oxyl, al koxyl,  al kyl, :
cycl oal kyl ¥f iRiiragdh, Rﬂxﬁokﬁgelﬂ(bmr aycldalitylte atons to which they are

attached forl;n azheferocyglic ring; R16 |s hydr o hydroxyl, alkyl or
cycl oal kyl R "R, RR Rl and Rkt indepepdanthy by ﬁg‘@ﬂt l'y. hydrogen or al kyl

e a0 o Sédbgﬁas%%ﬁ B, b oer e |
attached f®*Mishydesgnas iyl CorRAgnd R%Bthaﬂdltﬁme itogsith wmw fhby kfee at ons
to which they are attached form,a he grocyclic ring.
attached form a heterocyclic nng, or R™ and R toge er w1th the atoms to whlch they are
attached form a heterocychc ring. '
% is hydrogen hydroxyl, atkyl, cycloalkyl orR” and R24 together w1th the atoms to
which they are attached form 4 heterocyclic rmg, '
R_ 18 hydrogen, hydroxy! or alkyl;
"mi‘sl;20r3; '
n isr 1, 2 or 3; and,
| o--is 0,1,2o0r3. N ,
. .l H) .Another preferfed groﬁp of compounds is thét Wherein R is an alkyi
substituted alkyl or aralkyl moiety, and whereln the m01ety is selected from a group o

consisting of the followmg moieties:

OCH3

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

~16-



R23 i's hydrogen, hydroxyl, alkyl, cycloalkyl or R23 and2RBéct@petoes Wi th
the atonms to which they are attached forma heterocyclic ring; R24 is
hydr ogen, wiyshigaxagl or alkyl; misl,2 or 3; nis. 1, 2 or 3;pEfigkoi26334S O,
1,2 or 3. (H) Another pref erred group of conpounds is that wherein Rl4 is -
an al kyl, substituted al kyl or aral kyI noi ety, and wherein the noi ety IS
sel ected froma. group consisting of the following noieties: A .ate A's 1
"FFF..CH3 CF3 OCH3 . (1) Another preferrgd group of corrpounds i s that
wherein X2 i's WO 02/ 00650 wher ei n, R5 is Rydrogen, al kyl or substi t ut ed
al kyl;  R6 is hydrogen, alkyl, h : ; and, 'R7 is hydrogen, alkyl
or hal o. 27 Decenber 2004 PCT/ IS Anot her preferred group of
conmpounds i-s that wherein X and X3 2 erein R 4 is hydrogen,

al kyl, substituted al kyl or aralkyl. {K) pt her preferred group of.
conpoundsi's that wherein R and R2. gfe R _

. wherein, _ _
Rlis hydrogen,' alkyl or substituted alkyl;
R® is hydrogen eiky.l halo or alkoxy; and,
‘ R is hydrogen alkyl or halo. | ,
b | () Another preferred group of compounds is that wherein X' and X3 are both

) 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



mdependently of . one of the foI | owi ng structures: 21 NHEz7 D%l:ember*id}di L~ R19
H H R20 wherein R 9 and R2 ‘are independently hydrogen or alkyl: and, R2'.

i's hydrogeoozadesy! or aryl. (L) Another preferred group ofP@@mgQHM§4ls
that wherein RL and R2 are of the follow ng structure: 27 Decenmber 2004 WO
02/ 00650 PCT/ USO1/ 20334 wherein R15 and R16 are hydrogen, and, n is 1 or

. (M . Another preferred group of conpounds is that wherein Rl and R2 are '
of the following structure. NHR2 1 H LH,wherein R21 is an alkyl group

'selected froma group consisting of ne 1I ethyl, - CH2CH2OH, - CH2CH2CQAC -
and propyl, or an. acyl noiety of ucture - C(O)C(R25)(R26)H R25 is a
substituent selected froma grou 7??1 i stNHB of the follow ng substituents:

- CH3 ‘NH2 -~ NH2 WO 02/ 0065027 December 2004 - PCT/ US01/ 20334 NH

wherein _ _
R' and R'6 are 'hydrogen, énd, ‘

nislor2. ]

(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 rn01cty of the structure —C(O)C(RZS)CRZG)H o

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-



HN - OH NH2 0o ¢ HZN OH HN OH ) =0 HICO-lO—lor R25 5 Qagther
with the atomto which they are attached form a heterocyzlm%ggrﬁ%ﬁ{g t he

f ol | owing wboyedsss e: 27 Decenber 2004 WO 02/ 00650. PCTI USOLpé2RRetoR2f IS a
substituent selected froma group consisting of the follow ng substituents:
-H, -NH2 and -NHCH3. (N) Anot her preferred group of conpounds is that
wherein the conmpouhd of for Ia (n) of the foll ow ng structure: R21IHN- _
wherein . R21 is ans aNkyl .gr u?\or ansga‘\%_m%:oup I_(10 nyt hey“preferred
group of conpounds is 2 wherdilz t he co formu 1) is of the
follomnng structure: 27 Decenber 2004 WO 02 PCT/USC&/ZDHS4 wherei n
R14 i s hydrogen, CHZCHZCH( CH3)2 or - CH2(C3Hs) N ngd X2 is a noiety '

"selected froma group consisting of the follow ng ieties: RIO RS N .
GENER‘AL SYNTHETI C SCHEME | -

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

-~ the foliowmg structure

—19--



Conmpounds -of this invention can be nade by the nethods dgpDeckrder P0Gde .
‘reactjon schenes shown bel ow. The starti ng materials and reagents used in -
prepar i ngy¢ ggesconpounds are either available from com‘ref.@-r,@lsogéh@ﬂ iers .
such as Aldrich Chemcal Co., (Ml waukee, W sconsin, USA) .Bachem -
(Torrance, California, USA), Enka-Chenmi e, or-Signa. (St Louis, M ssouri,
USA) or are prepared by nethods known to Hhose skilled in the art follow ng
procedures set forth in references such s Fieser. and Fieser's Reagents
for Organic Synthesis, Volumes 1-15. gé{éﬁﬁLVWIey_and Sons, 1991): Rodd's
Chenmistry of Carbon Conpounds, Volunes T nd = Suppl enental s (El sevi er

Sci ence Publishers, 1989), Organic Reactions, Volunes 1-40 (John 27 -
Decenber 2004 WD 02/.00650 PCT/ USO "1/20334 | Wi ey and.Sons, 1991), March's .
Advanca@l,Or gani c Chenmistry, (John Wl'ey and Sons, 5th Edltlon) and a

ool of Ver R £ R S A S

conpounds, afd tREEHNvent i on can be synt hesi zed, and various nodificati ons’
to these schenes can be nade and wil| 'be suggested to one skilled in the.
art havi ng (M} er Pawther prethirsd gicsiplof sampourdrak ¢hat wierdin hesmpondwés

i nclud better hook and s liers of sn) The starting nmaterials. and
the in mgoéha &4 ths; followne,stpy l"Hlopmay be isolated and purified if desired
usi ng conventional techniques, -including but not limted to filtration, '
distillation, crystallization, chromatography, and the like. Such nat e'ri al s
maybe char actﬂgrl zed using conventional neans, including physical constants
and spectr al tan Preparati on of conpounds of Formul a (1) Schemes A and. B
describe alternatiye nethods to prepare the conpounds of Fornmula m - -
Conpounds of For a (1) where Z' .and Z2. are -NH; Rl and R2 and X' and X2
are as defined imthe Sunmaryof the Invention and are the: same can be
prepared as shown } Scherre A bel ow. Scherre A X --CC]\IH

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—



LGOG-X --COLGH N 12 .: R2 Q000 Rt X HX2l1 glglybé}
----NH- | HHR same as R2; and X1 same as X3 A corrpoun rrrula |
wherei n Zw@pgoogd are -NH; R and R2 and X' and X2 are asp@gfidoifehsyn the
Summary- of the I nvention and are the same can be prepared in one step by
27 Decenber 2004 WO 02/ 00650 PCTI USO- /2033_4_react| ng a dicarboxylic acid
derivative 1 (wherein LGis a suitable |eaving.group such as halo, -

‘pent af | uor.ophenyl oxy, and the Ilke) with at. | east two ecmilval ent of an

am ne of fornula 2. NH2 : ) 2

HN

Wherem
R is hydrogen —CH2CH2CH(CH3)2 or —-CH,(C3Hs); and,

. Xlisa moiety selected from a group cons;stmg of the following moieties:

. GENERAL SYNTHETIC SCHEME.

Compounds of this mventmn can be madc by the methods depicted in the reactlon
T schemes shown below. ' '
‘The startmg materials and reagents used in preparmg these compounds are either _
| ) avallable from commercial supphers such as Aldnch Chermcal Co (Milwaukee, Wlsconsm
_- USA) Bachem (Torrance Cahforma USA), mka—Chemle or Sigma (St Loms Missouri, 7
"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 (J ohn .
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The reaction is typ| cal ly carried out in a poI ar organi Q7wcuma§rmh as
di met hy| f or mami de, tetrahydrofuran, and the like and at an anbient

tenperatuwmomoﬁm.ll be recognized by a person skilled i. npérﬂgs@iggo3§j1at
the |l eaving group is halo, then the reaction will be conducted In th
presence_of a non-nucl eophili c base 'such as triethylam ne and the I|ke :
Conpéund¥iley andbens, 4991 )alNirch'sahdvanoadOrginid Chemistiyl dohe Wﬂwmde&'rum; Sthsuch

ot hodts ORI RLRErp RS ERBiEna e pletsi ope TR NI o e 1258ha 2

can be mmepas@dmRy aﬁé]ﬁet@fﬂﬁﬁ%tﬁ/e ofksbiis M R Hy’\wﬁ%ﬂ@l’i@cdm;ﬁdﬂd%?ﬁﬁé bed in -

detail in Exanple 1. below Additionally, 1t w'll be readi apparent .to a
pe rson ikventicpdai he syrehesized; drak varions npdifivations toﬁmemﬁcaemesmmlm mhdamdl 72

8 ST AR S S R i 15

corrp@un%hﬁﬁesﬁﬁémué@aﬁ}))et\ﬁé}%roské?dQﬂ;ﬂ)lé gy, R and R2 and X and X2
are as defined in Summary o nventlon and are.the sane can be

2 prepared as shwwtariing Sralmmizs dndibe mn&almmereﬁﬁmmwbezmﬂﬁ%@ned | USOL
- /20334 Sch CO,G  H2N , Xl -- COOR - 000 N----71
2 10R leirlﬁn@‘f%ﬁﬁ %mg)cwﬁn@naﬂ tqqhniqpes, inckuding but pot Igmited toﬁltr&twlxs ~~N"

H R2 Hdﬁtlmméff‘%Fys?ﬁhfgzonaago%aggraphy, 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-

Seheme A below
Scheme A

LGOC—X2—COLG - H,N—X—CONHR! ———=

B "o__ o o o
D

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

A eompound of Formula I Whe:eifl Z' and 7 are —NH'-'; R' and R? and X' and X are

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

. __22 -



X1l same as X3 HO-1L-X'-N--- 1 HO G- O-~--X2 ---|2ND¢3ember2084 NH2 H
000 RAH - | x' _t? X2 NH.. HRL samre as R2 and" XI same as X3 0. H O
00 1 NwiRobs4a2/ 00650 27 Decenber 2004 PCT/ USOL/ 20334 Reqgfsiomsef a
conmpound of formula 1 with an amino ester of fornula 3 under conditions
descri-bed in Scheme A above prOV|des a di ester conmpound of formula 4.
Conpounéeagtinga dmh@nxmm denvative 4 (wberstulhg 1o sEértie leavinggfodrotach e kgl he

d | | h |
B oot or PR SR, 4 ff g Rpnsblied Sl BRBL s RE BBl 2 0
R NH2 - trgie PéaeibIR tgpleamam&l &t i@ poMt Broahic sofRt SRR ddmeihglfomidhid, out

bet ween 40-60 C and in a polar organic solvent such _as dinethylformam de,
tetr ahy(thfrah}drlraﬁlrala add tietlikel andent an ambisnhigtperaturet Rewdll esrespgiized by 3 person

S SRR o e O R i
presence ofa non—nucleophrhc base such as tricthylamine and the like. -
Compounds of formula 1 and 2 are co:mneraally available from vendors such as
Aldrlch Sigma, etc. Alternately these compounds can be prepared by methods well known in
‘the art. For example, compounds of formutae 1 and 2 can be prepared by the procedure |
' 111ustrated in Scheme 1 and descnbed in detail in Example 1 below.
| Addltlonally, 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. ' |
Alternatwely, eompounds of Formuia (I) where Z! and Z2° are ——NI—I- 13 and R2 and
X! arld X2 are as defined in the Sumrnary of the Invention and are the same can be prepared as

v shown in Scheme B below

w
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under- t he condi tions descri bed'above Synt heses of corrp@?irﬁlhembeFmoml a
(1), followi ng the - procedur es described in Schene B, are described in
Exanpl e3VQ 05006307 | i ty, Testing, and Administration UilipyrARemiesent .

' invention provides novel conpounds possessing one or nore of the followng

~activities: antibacterial, antifungal_and antitunor activity. The conpounds -
and conpositions containing them ar ore useful in the treatnent of
one or nmore of the follow ng diseases: bacterial infections, fungal
“infections and cancer. Wthout wishing to . be bound to any t heory,
Applicants bel i evpGEidot—Mae-agiidact ¢r FpN-and-agihbrngal —activity of the
conpounds of Fornula (1) 1s due to thei P bi ngli ng to the m nor groove of the
doubl e stranded DNA. Applicants further.believe  that. the antitunor B
activity of the conmpounds of Formula (1) i's due to thelr_lnhl bition of

t opoi sonerases . TopqhSOnerases @re essebtl al enzy invirtually all

living cells. The enzynmes have di sthinct - cl asseqy type I and type |
enzynmes (J.C. v&ﬁgTa¥evxe “R&LT‘ e+aﬂes OPONA by transiently
ni cki ng one DNA strand and ratate one stran¢ about the other. Top Il -

rel axes supercoil ed DNA and décatenate | i nkétl DNA by tran5|ently cl eaving
both DNA strands and passing another” DNA t hrough, the | esion. Sirice their

di scovery,  topoi sonerases h@Me been widely targe{ed in cancer therapy.
Conmpounds of - Fornula (1) are‘ggsd'useful as ultrawolet (U light _
absorbers. Accordingly,- they reéFU|tabIe for ‘use i\ conpositions reqU|r|ng
a W light absorbing additive uch ‘as plastic sitions. In-this
regard, it is known that prolonged exposure to UV |ight can have a

del eteri'gus effect - the pBysi cal - propprties and co si-tional stability -

of cq E 1asty ' tHhe efo% gg Sﬂ"‘%ﬂ to inglude a UV |ight
absorbing additive in - 5 27 er 02/ 00650 PCT/ USCL/ 20334
such plastic corpositions, andHthe conmpounds of Fornula (1) .can be enpl oyed
in this nanner. Corrpounds of the present i'nventi on are further useful in

that they bind to. Ithe minor

~ Rl'sameasRZand : | Qo |
o X1 sAame as X? HO ” x1__T_.._ﬂ_xz —-U-—N——-X3 ” OH

H- o, H o

" b

|

R o 0 0 | O_I'
‘ .G'L_th #T_‘I-LXZ —_“_T_"x3 —LLLG ,
| - H ., H |

.‘ R1NH2] |

H S H _

1

R! same as Rz and
X'same as X3
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groove. of dsDNA thereby inducing DNA dupl ex formation. §h|®cgﬁ@@pg@0a IS -
beneficial in biological assays or diagnostic tests that neasure the
formati onwayoxdoadsi |1ty of DNA dupl exes. For instance, whepeTaRgi/hdssd
attenpting to neasure the formation of a DNA duplex with a |ow Tm one can
i ncrease the dupl ex popul ation by adding a conpound of Formula (1). Such an
i ncr eas &enetiqpoyfal catiponnént formala hmthtan@nbnndstngofébemla\& wridebeondbii@seasi | y

A d of F la (1 | dt ting
ey ST e e e T A
conpounehepi dohvdfeafts %%Bﬁitpéhﬁd/ofm&ﬁﬁ§ Fb%wﬁw&'{ﬂg tlﬁf r@cd&ﬁfés%ﬁétﬁétéﬁﬁh%@ﬁbd

dupl ex over a single at ed dupl ex erein al Iovm ng one to noreée easily
di sti ng(@sh (blebovewoln methd (5] thatdiesteranid tﬂéhladmﬂmnﬂaaeaﬂwc&qmw«:moﬁan n-

0 her aBBURS PP B ot DEHRAMBY ) Formbr Do dt reondeg oot
admi ni SBE@Jelsﬁ’HoftS@“’C?%I@Eﬁlﬁ be?tor%ﬁﬁé%lién@‘s as difnbtn gffbﬁﬁarm;gllaeteﬁf%ﬁﬁofuﬁﬁoum ‘-

of the conpound. of vent | , ie activé i ngredient, Wl
depend ambthedikeer ous factors such as the severlty of the di sease to be .

treated, the_age_a rel ative f the s t he ency of the
corrpound use(IP‘%FWQHm Fﬁferf%%ﬁto‘ﬁ’r Wrﬁng?r gwdr getaﬁ%‘? factors.
The drueom@o&qogmcm e&e;a%ﬂd wecﬁtmeﬁesﬁve%é% cHLBHGIEH Bor raeg)r twice

a day. Therapeutically effecti've anounts of conpounds’ of Fornula
range funoder tiep@mditions tedcyib8d GBoveo BHttrgespetcokigoondsarf Bronhyla), g‘bﬂﬂovohgthee

reci pient per day; .preferably_ about ng/ Kk nore preferably .
f r om abB{YCeHISs eéml]@f-' g?‘&é@ cnl?%ﬂmzfgﬁﬁi %gatlon toa 70 kg =

person, the dosage range woul d nost preferably be-about 35-70 ng per day
In general conpounds of this invention will be adm ni stered as o
phar maceuti cal. - conposi t.i otsiliby ']msung,rmldmdhhmsfmhbnvm ng routes: or al, ‘
systemc (e.qg., transdernal, int rana@ {5 or by suppository), or parenteral'
(e.g., intranuscular, intravenous or HB®ut aneous) administration. The
preferred ma q,q[?n ﬁ%rw [ dosage
regi men whi cgﬁg rﬁg i Eigl?gf a%%(r)}f h?@%o%ﬁ%ﬁgsggsrse of afrﬁi‘%rg?»? (It)ﬂney o
Conposi fdlimedng aamrmetsaIaﬁtlbfmeerfarb,rmitnﬁdlngahmhceam;tumot dctivityafihe Icempomﬂ:nasdl i ds,

powders, sustained release for rruétat ion sol uti ons, suspensi onsf heI ixirs,
aer 050| gomg,?ﬂ%my cg{n}qun% PHHE itharetors d;ip;the zeatmery of one or more of the

following dlseases ‘bacterial 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 mh1b1t10n 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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27 Decenber 2004 WD 02/ 00650 PCT/ USQ1/ 20334 Anot her prgfge@g,ql,bgpmr for
admni stering conpounds of this invention is. inhalation. This 1is an

ef fecti ve wetbowmsé or delivering a therapeutic agent direct!lyct/@séf®ze
respiratory tract for the treatnent of diseases such as asthma and simlar
or related respiratory tract disorders (see U S. Patent 5,607,915). The
choi ce 6%Ck plestifl compnsitep.emdshomompgunds of Farnda {D)san e gmpldpedrin des of drug. -
adm ni stration and bioavailability of the drug subst ance. For. delivery via
i nhal at TS the conpound can be formul ated as |iquid solution, suspensi.ons,
aerosol pr owdragra 496 e YoreBRVHFEn(BRGrE ARHRH L LdH: indh S UhAbihE (I RARRRE" for
adm ni stration here are several types of pharmaceuticdl 1nhalation

devi ces grahglof AePNiAnthateby sSndurhigdd¥a dipdex foninatien. sThiIVIbln)peaﬂyds Hegeﬁcpxl\mler

i nhal er Nebul i.zer devi c roduce_ a stream of h Vi air -
hat caelaBedington or dreinste teoieCpamIs e SR B AN AR ok EIS IS or m
10 SPrayopmshinbl, Whedbhdlisiabembiths teledsi Bt drdlta SNA b Rhdlaoby act -
i MI's tygl caS ny ar eéf?ornﬁaaf?% %Qelggged@mvmt élorrpar esse@&gas poﬁ '

. actuat i dia, otheandevicase ttie doplax gepulatiorelasatdin acompowad of Fermped). Suclagent by
conpressed s.af fording a reliable nethod of administeripg, a set: :
anount btfcrcagaé‘hwp%@row@w@ﬁél@éthﬂ%ﬁlf&g&ﬁ*{%wot 101, RAFIREMERTUES LA g free

f1 ow ng.pQ! ;lgglg—:,[ ﬂﬁ%mﬁﬁé‘ Js]ﬁg g’l'laslﬁi Yy .

air-st rea during reatﬂ? agé S%gg@legbe‘g%ﬁ%%% ggéta?ﬂ ac |%€&etﬂee free

flow ngppmh1smnsmelﬁaWup1em@ennhtl¢m The cathpdad wdlt;breﬁneﬂmlypn@aises uch -
as |.actos measur ed anmount of -the therapeutic agent is stored in a- -

capsul eﬂ?ﬂofw?%%aerf@ﬂd.@%@w@é@wmeéaéwgk@dpu@ﬁd@p%élmwl lopng MR&tBut i cal
formul a veloped especially for drugs that - show poor = -
bi oavai frl g@ﬁ Wg“ésggﬁﬂg%ﬂ %e principle that bi oavail ability can be
increased by increasing the surface area i. ~decreasing part-icle size.
For exanple, U S. Pat. No. 4, 107 288 descrl bes a ‘p-har maceuti cal fornulation
havi ng partlclesmthe ‘“ stEaEnR andg atical(GornpesIion whi ch 't he. active:
material is Ilnk f Pat
No. 5, 145, 68 g&‘%(;:&rlig1 thlfl onng&[‘]{“)Iff gradn%ggg e?é(?ép%%ﬂ{:r%ﬁeut%aﬁyon I'n

whi ch. t BffedlivegnfouBsbpBEof tﬁe ﬁbde}zi%ﬂlrﬂ@ﬂ:sb@ a@@ﬁﬁﬁ%ﬁdncﬂoe Sgdnty BLBgRvsintilael e
size of 400 nn) in the presence of a surface nodifier and then dispersed
inal lqﬁgﬁn‘épsn%e@ﬁmaéamount of the compound of this invention, i.e., 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 cao be administered more than once a day,
_ preferably once or twice a day. | ' _
Therapeutieally effective ar'n'ounts_ of _‘cofnpounds of Fofmola (D inay range from '
‘- : apprc;ximately 0.05 to_'50 mg per kilogram body Weigﬁt of the recioient 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 most 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 one of the following rooteS' '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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give a pharmaceutical formulation that exhibits renmar kabBVyeeegber 2004

bi oavai l ability. - The conpositions are conprised of in general, a conpound

of For mul evd deossy conbination with at | east one phar naceuticealshy20334

acceptabl e excipient. Acceptable excipients 5 are non-toxic, aid

adm ni stration, and do not adversely affect the: therapeutlc beneflt qQf the :
corrpéméhe@prqf@mﬁmam(erfor a@uems@xzegep@ﬁpmrﬁéw figais apKpndien jsginhalaten. Grhis

e Lid 4 of
o ey ot Ssrph Sl 85 S BerbE A R R eufE S 00 B IRP R PIALH er (R 0PC ©

one of - glhintenk Bf §idGhsesAdubh aS@dthila RHA kLR ¢k kélatkd @é@@lr@ﬂoﬁjﬂtr&tldﬁubl‘dﬂﬂe(sse grch,

cellulose, talc, glucose, lactose, sucrose, gelatin, malt, rice, flour,

chal k, §i Patent @éﬂl’l,%ﬁignem um st ear at e, sodi um st ear at e, gI ycerol

monost ear at € ium ¢chl or Kk and d and
seni sol i d exéqhﬁl %S oﬁ%mﬁkqgﬂld@?@g ofty 8H1°'ésf gté)[r%?u 6‘? 512) lnggee g&i _
vat er,  gihanakatRRGnd BidaOMFabMitySf thd diak ahdbhct NPELAAvepPViaGhieuTIonaté mil

veget abl e -or synthetic origin, e.g., peanut oil,. soybean .oil, m neraI

oi |, sesampowd qmdtedonmtleteéms equildt sqmtmmcalspcl.‘etrcsls prEPSL @mmilmyts pofry

I nj ectabl e ,sol 0 e wat er ue t

gl ycol sPO¥g ﬁﬁﬁrésl %cg:ﬁ 'Soé’ssuﬁﬁ e LSPGLEy f?roadgllglﬁggt&g‘ OHE rr%%‘us:?g&o w?%d()f

i nventi EHaﬂtﬁhc@@c'I&F%afa%ﬁlievﬂ:éﬂ&uﬁﬁéﬁﬁha‘léﬂsttﬁ@tleﬁedfdbrse idHaferp VIDOsndatce
nitroge carbon di oxi de, etc. Other suitable phar maceuti cal _exci pients and‘

t hei r . f powdbminhales (DPE). d*édmﬂtzt:xeru:vmes pRelucn g sioeang of Pighvetaséti@irdhat cadseénces,

ount e Grpeutisen (VG et Bl bR BB B bty it .06 ™
enpl| Oyet!amédtttfatﬁ ggtﬂeht ?gesglrﬁltog)hﬁ 5}” MDIFY Blpfcally ¥ire fohRulaBbiphalagenwithlal -

contain, on. a basi s,” from about 0.01-99.99 wt % of a
conpou ndombrdéeedngnba[,ﬁ)ﬂ))t abmach, ol dévacet cbscatarges rmadaguicd amonnt of thprapeutic

bal ance-. belng one .or re sui { abl e XClL pi ent s

. Pr ef er 88¢8} b thHE‘PE"t‘} dth1“§ a% %j angt g éb%‘f tt‘ﬁ%lbﬁg it gnghmt of
Repr ese l COREATIBW meueﬂlm :
For nmul ag%%t are SCI’I begé%ﬁﬁkmﬁé}{éﬁl\%%?s}ﬁ%%e foll owﬂ%gﬁbprepar ations and

exanpl edispemsedine patieraisahipdratdry air-sickin| ct;mmgﬁvrttamlengfov thedevies: dnerdeato y -

understand and to practice_th resent. . |nv houl.d not
consi depeicvaa fieg fpwinepavisrsibe r%i’feutlﬁ@g‘? P?’Bl‘?t %b%ttﬁﬁ’é%(flf}legtssugel hg

i USt r ﬂdtd’s% %gewefﬁﬁ&hﬁto'fﬁ?e therapeutlc agent is stored ina capsule form and is

- dispensed with each actuation,

Recently, pharmaceutlcal formulatlons have been developed especially for drugs that _ |
i~ show poor bloavatlabxhty based upon the pnnc1ple that btoavatlablltty can be lncreased by N
| increasing the surface areai.e., decreasmg partlcle size. For example U.S. Pat. No.
- 4,107,288 descr_tbes a pharmaceutical formulation havmg particles in the slzeran‘ge.fro'm l(l __
* to 1,000 nm in which the active material is supported on a ereSslinked matrix ef |
.' macremoleculee. U.S. Pat. No. 5,145,684 descﬁbes th_e production of a jaharmaeeutical 7
) forrmllatien in which the drug substztnde 1s pulverized to naﬁoparticles (average particle size |
: of 400 nm) in the presence ofa surface modifier and then dispersed in a liquid. medlum to
: give a pharmaceutlcal formulatlon that exhtbtts remarkably high bloavaxlablhty
- The composmons are compnsed of in general a compound of Formula (I) in
o combmatlon with at least one pharmaceuttcally aceeptable exmplent Acceptable exc1p1ents
5 are non-toxic, aid. admmtstratmn and do not adversely affect the therapeutic benefit of the

compeund of Formula (I) Such exc1ptent may be any sohd hqutd semi-solid or, in the case
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thereof The follow ng abbrew ations are enpl’ oyed AcCEt z?q:recehlby}m at e;
DCE for 1,2 dichloroethane; DCM for dichloronmethane ; DI PEA for:

di i sopr opy@ohydsseri ne; DMF for' dimethyl formam de; DMSO fﬁéTfUS01/20334

di et hyl sul foxi de; Et OH for ethanol; MeOH for methanol; THE fo

t et rahydrof uran; Pyr for pyridimne; TFA for trifl uoroacetlc aci d DCC for

N, N - dl%yelaem&quwm pdsdeus; em@mﬂtdhathls\lgenemlbymadhﬂxyb oneaf sk ifde a -
met hyl radical; Et for an ethyl radical; Phe for a phenyl radical; Np for
a 4- ni'trophenyl radical; Pfp for a pent afI uorophenyl ‘radical; Gy for a

gl yci ne am NGsoHel ghabRadediil ekaiglemrmexuhmm eénunes ea|1@' 15853k QuGoseAT g Tor a
arginine amno acid residue; Py f 4-am no-[ - et gH py’rro?ez-- 28 -
27 Deceﬁb@psgwhtmnﬁwmﬁﬂﬁur E’Hﬁltk,Lmd g&],’iﬁdgﬁamm)myhnate aodidmr stesiratee;

Npc( Me) itro-| r.al e- ﬁkcar box lic acjd residue;

Npc(Et) Y&Pf"i "ZPDHP‘FPW% %f R chﬂqmdﬁyfi% sk ik gag s %&ﬂuw@adéaelsohsc( Pr)
for a 4eﬁe‘bfe§at§m ?pyéleétédfr rglﬁée?olf%@gﬁ%& BJrCSI ek Etﬁﬁh&i%ﬁdvgllf{! sfrélfs

monomet hoxytryti| ani syl dipheny otectihg group;
benzyl prodediog thmge of petpuleiBocarfingl, egetatile bnsmlyemrdugwl e. gu péﬁot mm,g;oglﬁemp,

Frnoc for.,a tlu Irreth ycar bonyl rot ecting group

benzyl ofyc%%ﬁ é’éf; Figg Pr QPLdBi?UF‘?SF: P&Ytﬂ%ﬂ%ﬂ)bfﬁfﬂlleﬁ%ﬁeéewlﬁgs
group; B iBr, ; o 2- Carboxylic Acid; Boc-5-An- .
HBA- AMPS for N Bog IE{CA%[%%S? )ﬁf)q 2’é{d@%boxyl ic Acid (p-Hydroxy: benzam de

met hyl pOI ysGongegsed gases maBde syd fcﬂdlslbérsﬁaﬁmﬂp@mm@f thits R éntlon in aerosol
pyrrol e czrbo lic. §&§CI d; - Boc- - HBA- AMPS for N-Boc-4-Am no- |-Methyl

Pyrro:c ef Fhsares sut lecfo(ﬂ“ﬁ-?'&i’éfﬁ@yamlﬁ‘ét%ﬁ}% eretlioyide, pist ystyrene) ester;
BOP
o0r  OOuENERUL BB KaP g P TR OA RSB R

di i sopr BpyinaceutmatiBeishais; editol bf B. av. Mditis Qyiaekmiiatishitlg @dsm?@:y, BYREf p}90).
4- Di net hyl an1r]f_1hopyr| di n DI\/F for dinethyl formam de;
a

3- (Di met hyl arf8M9rBI3A therermpounddn adopsukagien gan ervaﬂyséh&ﬁﬂlrrﬁege S

t hyl
Tot PR Y 6D ok E‘L ??fLo £ ORI S pothithidh i Boaain, pnagsight
Pzl - Gu- ﬁ&oaitlwt%@bad‘i‘s IfonBhisdut O[01=99199 MXYLCH Dy oumld foFAAR! (®) based on the
-1 -carboxan dine; TFA for Trifltioro acetic acid; NVR for nuclear ‘

magnet.i ot é’%m&%@ gpticthe brlangaheing ﬂnme@ow&abmhamgzwﬁltdxmldn@er

Preferably, the compound i is present at a level of about 1-80 wt%. Representatwe

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

| . EXAMPLES .
The following preparations and examples are giVen to enable those skilled in fhe art to
7 more clearly understand 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 d1methylsulfox1de 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 MO ac:d

‘ residue; Arg for a arginine ammo acld re51due Py for a 4-amino- 1-methy1—1H~pyrrole-2—- -
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- chromat ography on silica gel; HPLC for high pressure |i géitecetmben2dgr aphy;
mp for melting point; np d for nelting point with deconposition. In
repor ti ngW/R/¢asta, chem cal shifts are-given in ppmand eQIAISONE0334
constants (J) given in Hertz (Hz). Al nelting points are uncorrected.

Ex I A d . i

acidr 3 SRR RIS Jot bed RO b o8 Zefpp ity {20 0
, 85.7% Magko (1L - 111
0200 ) Do PPl O DTAble e i rlnel SRR 11

t enper amifre1-propylriEhpyride-2riaxbanyéic weid residpn ﬂ\éiMé‘dfor B mamnethexytgtiy/(ress and
s SR AR TPt B 83 G Thhed 3@%‘5%'&%%‘5@@@3% Coator®
I e R S T R

PCT/ USOf¢r2083xyls8 arminyt proparting gﬂoups t-'ﬂul foea tartsutsd. ﬁrothBng gﬁﬁ;ﬂB@MSZA\:m

204 ! %"&)BOC;E wleéﬂ@%z%m oﬁ%éln BgﬁH%fﬁ%gffB' nfgﬂiﬁfgr%{ﬁao%- nocB) -

' H" “d0|h§‘d03e D=CHrE MR Aid g?:&l%{g%'eﬂfﬂﬁﬁ% g ﬂwge& dsdry ?ﬁc@%&wt Lon of

I ndol e- 2, 5-di-car boxyl Ic a ent ophenol
(10.00 @oc&lzarﬁlmﬂbm)hyl pamle{xﬁrbdxyh@ agid; Bac-PyrtiBal-AMP$ [dDM-Bo¢268mihg- was

ooy a0l AEUY P IFPIE 2 BB AGE (5 Do PE HePRT Ry AR, B
ndol o) P GPEadL °%2§1§3d§’§9t?¥‘§&”¥%’&£?§&‘%ﬁ)heﬁf%§°*‘3ﬁ‘a5ﬁ3£§‘“?*’3§‘29%s
H3, i nddinethylzmit®)dibylachkhe; BICT, foi NI ca;sOpﬂo@ﬁ caBARIiing VEOIEA Gyr: "

-153 22&-153. 6 m 2F&2F, F-2&F-6, - ; 157, 15& 157 80 | F&ILF;
: o&lwmp ?%éﬂ@g&ﬂ% EMAF ot I%meﬂoflao&ropsndmoﬂﬂw ffwﬂa@iﬁe 3 A

soI ut | OB PO BRESNEN, 4 R § N@%@éé?ﬁ rrm)l e) in a

m xt ure of %ﬁer%%@%@?y%aégﬁ?gms ssﬁof rhg’d or 6h and t hen

over ni ghtettpfipolystyrene; HBTU for O-Benzotriazol-1yl-N,N,N’ N’-ten‘amethyluromum S _‘
hexafluorophosphate; HCI for hydrochlonc acid; Pzl-Gu-(Boc), for NN -BlS(Zert—-

butoxycarbonyl)- lH-pyrazole— -carboxamidine; TFA for Trifluoro acetic acid; NMR for .

nuclear magnetlc resonance spectrum MS for mass spectrum TLC for thin. layer E ' A
| _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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anbi ent tenperature. and evaporat ed: The residue was di §$Qje\¢gﬁl,bé,n2(}mter :
(200 M) and acidified with 1IN HCL up to pH 2.0. The yell ow sh precipitate
was col | ¥Pdd006sshed with water. - (5x250 m) and. dried i RCTAS@U®33OVeEr
phosphorus pent oxi de to give Npc(Me)-OH, 3 - 16.16 g (95% as a yellow sh

: crysta terial. 'H NVR 6 7 ' , HE3&H 5,
P iR g s?%@&% s 2] G RPN
NpC('VE)d ?z SO G, i1 ) 1HMHLARdIE), 95l 9], 58 inddi)) 798%s,9ent I'y
refl uxedﬁg}8 h g%d evapo}lgltge% ﬁ?ﬁé fesi dué was )coevsg{oora ted \}\?th%ry ?Sol uene
(3x50 Y, Biddindote). f or the next step without purification. (E)
Npc(Me) - NHCH2CHZCN , 5 To a stirred solution of Npc(M)-Cl.4 (80. 0 mml e)
and DI PEA (13:0 g, 17. 4 rﬂ' 100 nmole) in dry tol uene (300 ) at  OC a

i nopr g ondtkddiEn é,Qr 1% 94 Qi hg), snyddded > dropwi se. The reaction
m xt urgm\zlas stlrregSl ¢ or 30 ndmﬁgt an‘g[%ent tenperature for 3h-

and evapor at &dolufibe of ﬁsﬁod:bsé Stharbom}pEmdﬂﬂl (11 Ag(E.1 (3006le), penndumaphecl vm th |

ﬁa{er @8&%7 %J%enbe 200%(1?9% g0§25gg&§%i@%&%§@@ ﬁf‘a%ggﬁ%ﬂ%ﬂrllg@ (2
é?\?eml)%#%n?g%&&#e%ﬁ e@@ﬁ%&_@%@éﬁhe a'gﬂg@ Htgfi g/}tggglg-z?(?@%@d ed to

mat er i ahl) aMESreci‘)'z’s'BaIIhiedMIH)the sal:rhe solm YBMSGHC&@S) )2 (872 m&mmm@ms&mﬂ
H 3&H- 5,

(m 211 lwdxl)mdoleé 76 TH PRI Qg 155 ) maglpiesd b6 16, 7

NHCH2 S|

40.5 rcrjnﬂf)lg(é |n dryogﬁggolrﬁn@l %gﬁg§RR§&§H§féquE3 zg% asg !dt ar%%ent

t enper &-0&F-GROPIREAS7{ I0& 116 718 0a(m, QB &R F-zev@pm)atmomﬁz A9i(nly2F Vs
co-evaporated with dry toluene (3x200 m ) and suspended in dry 5 EtOH (250
m). Tﬁ@%sm -on was: saturated wi th anmonia (gas) at OC and kept: for 16

h at OC and evaporated. The residue was crystal lized from vvater et hanol to -
glve8269(74% of : S

(C) Npc(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 ;}Vf_;mlght at

‘ambient temperature and evapdratéd.' The residue was dissolved in water (200 ml) and
acidiﬁed with 1IN HCl up to pH 2.0. Th'e yellowish précipitaté was ébllected 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 rcsulue was suspended in AcOEt (300mi) and washed with water -~ |
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Npc(l\/b) NHCHZCHZC( =NH) NH 2 6 as white crystal l'i ne rrater|2iIDecemlevBDO4
(DVBO-d6): 9.08&88.76 (bs&bs, 4H, NHCH2CH2C(=NH)NH2 . HCl); 8.13&7.52 (d&d,
1H&I H, H 3WQ0240638y) . 3.99 (s, 3H, NCH3, Py); 3.51 (m 2H PCTAUS01/20334
NHCH2CH2C( =NH) NH2) ; 2. 62 (t, 2H, NHCH2CH2C(=NH)NH2). (Q

1H | ndol

b1 5 (1 5. 30 Pl AT PR CBR0In ringo7e 00 e e NAHE By 3400 ) AL e 7
To a sti {(2x@do sa). %‘e%gé?ﬁc H@@[(\VE&) AR R G im- s nd e@%r@t&ﬁ% ngo 2@ 70@“)' e)
in methanol (20 m) was added 10% Pd/ C (Degussa type; drich The
flask wat9%evafdNneMe)-AECHHSH, EN Gsisadvitite qmﬂalhwwmattxydr]ﬂ@embhbl(MfHal Hy

i gor oust IR (ISAIRE) Fookel (€ enlpm, Pigpb it b s ﬁ“@aﬁfrﬁ&iﬁﬁ gl

t hrough agp 1\@111 | ri nsed'
several  ti m::’%ésj :%fth a ?ﬁg;{ﬁﬁg?ﬁ%gﬁg@%t@ﬂ%@@ﬁgﬁ@g@ﬂ@ and
washithgs was evaporated in vacuo to dryness. The resulted o

4-am no c.acid (2-carbanidoyl-et hy-I. ) -am’ de
was used&)gﬁp%)@&%{:gﬁ&mﬁm éﬁH f4 cation. A-sol ution of corrpound 2
(51.0 ng, 0.0

4-am no- 1- mt%&ﬁ%ﬁ}lﬁrﬁ‘gb&%}amﬁ%ﬂ|ngg§?%hags§g?s§3am oyl - et hy% am de
(22.0 bl weds saturaiﬁoj!wﬁlﬂﬁ{cz(gas)rﬂt)ath ke er attirepariol leapt fdrelriﬁrieattdl(lmxd for 72

hours and eva ed. ., The residue S re-precipitat om MeOH et her,, the
preci pi t &128° § Egidv WA Qo ARt MeR I daehe (20 8 nalé apd fspendpg an dry

[ Yoph 11 o 003?3?“%%”8@%@%%%@ Ol @A o b S 8o 6 h

bi s- ([ 5- QQ ancB&va@Bralmt Mesﬂﬁ@#a%y@@ﬂﬁ@ﬁ&'ﬁbﬁ@?ﬁtdﬂ&ﬂidmﬂD&Sgive 8.26 g (74%) of .
b | 1- net h | d
Son 00 (Moo ek ot TNy Myte oS DHSOA U NHRDASOdR. 14 1,

i ndol e S H,
NG 342%%@&%93%’3 s EAHERIG N Mo 228153 8l Pagie, sttt
NHCH2 CH2L Py 9643, SHHICH;, By25.51(m, 2H, NT@‘ZEEQ@WT&HBZMZHCZH 7 79 (m
1H, H6, | do@ﬁ)@ 74§ém 1-H:-H7, indole); 7.45 (s, 1H H 3, indole);
7.31&7. 238 % C &l&s, 4H, H 3&H 5, Pyi &Py2); 3.83&3.81 (s&s, 6H,
NCH 3, Pyl &Py?2); 3 50 (m 4H, NHCHZCHZC( =NH) NH2) 2. 62 (m- 4H,

- {G) 1H—Indole—2 5- dlcarboxyhc acid b1$-{[5-(2 carbaxmmldoyl—ethylcarbamoyl) 1-methyl- .
1H—py1rol-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 described
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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- NHCH2CH2C( =NH) NH2) . Exanpl e 2 Synthesi s of JH i ndol e- 2, 37 ®eeaimbexzda4 aci d
bi s- {[5 2- am no- et hyl car banoyl ) - 1- net hyl - 1H Pyrrol -3 yl]-am de} (A)
4- ({1-[ ®Q & Mebhoxycar bonyl - | met hyl - | H pyrrol - 3-yl car bandalyuseenssdol -5- y! |
- et hanoyl} -am no) - 1-net hyl.- 1H-pyrrol e- 2carboxylic acid mnet hyI ester, 8

Zon?t ?gfb%f-n?r%tcﬁ)% < Hl@ﬁrr r 0@@@%@3&@%&"{% 3y Bea?“dﬁ7 MS; 29440 (daubly, 4
M xt uchargéd peR- (N2 ('31 RMR SOMRQ-dYRS1 : Qfﬂ@e@}ﬂ@fﬁt Pﬂd&e) (1@%9.&?1%)52? ype,

The t)l ask was evacuated and then ¥l ushéd times with

Al drich éo. 2q) .
hydr oz%?)fﬁ TTEIFONE] ) 881 8i8tGT (hg&ibo JERSAH, Nﬂamwo%mﬂﬁgxraem tant

vae 1 PRl i L8 Rt Bt S et B - RGBS thd e nen he
f unne NHGH, CHIGENERIE, 2HAY; 788 (M, 1k, - sn‘shbtet)orts an, 118 HAC ol de?nfht?t OH

The conbined filtrate and washi ngs was evaporated I n vacuo’to dryness.

r esul {edHpbl-pyindale) A hlsk 71,2806 57861 96-(p§5 8988, 4I=ICHF3&H5&, i’tyeS’thﬁs; USBYIBdr t he :

a1 PSR P AR PO 500 B vl cPhcbonED: B (ul g > 21 1)

4ammf¢Hggf[_g@( role-2-carboxylate in dry DVF (10.0 nl) was kept at
anbi ent tenperature for 48 hours and evaporated. -The residue was
re-precipitated fromDW (10 m)- 0 01 M HC1(100 ml). The precipitate vvas §
collected on the filter, washed : ter (3x5. rrt) end ether (2x3 m)’
and dried in vacuo over phosphoru xB €dxide to give 4-({1-[2- -

( 5- MeShaKsEAE G Y, K J'-thanot
o e ke Fﬁ‘%ﬁtﬁ%#"% 4 i%ié (R e el e N
guantitative yield. Ms:. 478. 14 (DI\/SOdG) 11.96. (s, 1H, H1,-

i ndol 4 1H & | NH. ) m 1H, H 6, indole);
7.50 @gﬁ % gﬂ fﬁgmq%héiﬁwbowlslm Fyld%pmgt? &Mbm}’s‘)ﬁ AndploTiller 2004 WO
02/ 005@ahdy1} -hihind): Bmd éﬂ 3 Pyt &Py2) ;- 3. 86&3 85
3.7483. 73 c?ys} esHmhL i tmqql[}f: ‘?“’ %@d’%@%"é‘d@%ﬁ%ﬁé Ro3, Pyl &py2):
To a stirred solution of compound methyl 4-nitro- 1—rnethyl—lH—pyrrole-z-carboxylate :
(967 mg, 5 25 mmole) in 2 mixture of AcOE#/EtOH (3/2) (50 ml) was added 10% Pd/C
(Degussa type, Aldrich) (0. 2g) The ﬂask was evacuated and then ﬂushed 3 tunes w1th

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 punﬂcatton ' 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—prempttated from DMF ,- - -
(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 quantttatlve 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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(B) 4-({1-[2-(5-hydroxycarbonyl-I-methyl-IH pyrrol-3- 27 December 2004
yl car banoyl ) - 1Hi ndol - 5-yl ] -~ net hanoyl }-am no) -1- et hyl -1 H

-pyrrol e- 3vgarbwsyl i c acid, 9 A solution of 4-({1-[2 PCT/USO1/20334
- - (5-net hoxycar bonyl - | met hyI -l Hpyrrol -3-yl carbanoyl ) -1H-

Al e R R T T oA ity g
vvater/l\/tg%&al,%% %%5% Y&glactlo”ed at 50C for 6h and then overnight at

‘anbi ent tenperature n mxture was evaporated in vacuo to

dryness. and the re5|due was dissolved in water (50 m) and acidified wth

1M HCL H"p (p . The precipitate was collected on-the filter and
(/ﬂt[grS o

- washed {P? sierpomyld -mathybdHapsarol phylspbemayh) dehingel-devlin

d bonyl - | - net hyl |
e oy kBl A A el ST Rt LlplAid gt oy oo hom T
- pyr nol e- 2- cax beTsdibi GfW{ldgﬁ(SaﬁleW@k&@rﬁ‘dMilﬁ{dthy]ﬂ jredllBYicaldamod 81}@8

(MH.'H NVR _(DNVBO d6) | H , indol e 10. 45&10. 25H§J
1H&1H, n@tolémtynetmml} -z(rnmohhmqmsd IH-nmpl@)anvbeshQ agid Brethitiester 8 (0% 2, |

| eiol <) 216 ey 4ha S74¥x clo phiofhy % g HEAAIeOR (8% £ DNl o
, &Py2 $0CGpr 6h é.t{dlth[eﬁ'o(vém h@&dxuemqah BRXIE. al‘m&}iétroia ifsialiy s Iwals.ldv@ptrrﬁteﬂ 3-

yl car banoyl') - 1H- i ndol - - met hanoyl }-am no) -1 yl -1

H pyrr oF'ev%art@dmesszmabﬂld reswelnwmdmw ﬂetnwateéﬂféml) apd aeidiBediwithri MHC

4- ({1- b t h I

ol - 50D PHET hER AR IR s cp TRt g e s e e BB AR oo Len g

(0. 85 gdridd 8%er pREBpHDrus HNh:3dd MQUIoREEM0b £itd0.88 gI87%) 8 A1 £2-(jnd DCC (0. 81
g, 3.9 mole ) in DW (15 nl.) was stlrred for 16 h at anbient tenperature

and evabwraﬁwrbﬁmélrmgthuhbflmol-&ﬁféqadmm%ﬂ)ewwmﬂw §-yllueetba@kireding))l-and

C o Sene IR pya it Lty aticls Tite (b finpiner st 34 8p B0
pent af | mrﬂmm ROy TH|H-'1”ﬁde!é2_ﬂO Hsaay@ Q9kg&% Xi—l@é‘l'}ba@%@%NH') 8.30

H i ndol -5 yl] -methanoyl} - am no) - -pyrrole- 2car fic aci d
pent af uﬁnobﬁeﬂ;ﬂ indede)e7.48@m, 3H-wiNIVR HUIVB@OM) 7. 4?&7@}{6 (@&d, 1 HI1-3pritl- 5, ndol e) ;

7-a0a7. PuSFRD 29 UL b el By of. s S RIS 0oy 7 ar

(s, 1H, 6H‘ﬁCH ng I@y2)7 34 (m 2H, H3 or H5, Pyl&Py2); 3.92&3.90 (s&s,
6H, NCHS, I & 9F- NVR (DI\/BO d6): -153.56& 153. 60 - (n&m 2F&2F,
F- 2&F- 6,

(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 W1th toluene (3x100 ml) and chromatographed over a silica gel column (2.5x25

. cm) usmg mlxture of toluene/AcOEt (7:3), as eluent to glve 1.23 g (84%) of 4-({1- [2-(5— "
pentaﬂuorophenoxycarbonyl 1-methyl-1H-pyrrol-3-ylcarbamoyl)- IH-mdol S—ylj-mcthanoyl}-
ammo) T-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 -

—-33




33.... 27 Decenber 2004-WD 02/ 00650 PCT/ USOl / 20334 ODQﬁ)De,cember2OO4

T158. 17&- 158. 27 (m&m 1F&1F, ‘F-4, -OPfp); -162.69 & -162.73 (m&m 2F&2F, F-
3&F- 5, CWQ)I):zJOOéiOD) 114-1ndol e-2,5-dicarboxylic ~acid - PCTfUSOl/20334
bi s-{[ 5- (2-am no- et hyl car banoyl ) - 1-. msthyI-IH-pyrr0| 3-yi]-am de}

solutio f. of 4- ({1-[2-(5- pentafluorophenoxycarbonyl - | - met hyl - | H-pyrrol 3
yl car baﬁ%’%}’} ﬁi f%,ég%Sgg)&m}?cmﬂﬁdqbﬁcfyﬂ} -OPfp),-162.69 & -162.73 (m&m, 2F&2F, F-

amrw -3 hy H-pyrrol e-2carboxylic acid pent af | uorophenyl ester 10
(150 rrg, 9 rnole) and ethylenedianmine-1,2 (0.26 m, 3.94 mmole)in
dry DMF (2 0 m) was kept at anbi ent terrperature for 24 hours and

evaporated. The-residue was dissolved in.0.1. .TFA and purified by 'HPLC -
(Vdac - Inflols-25-sheasboxpric aeidiisr {{ 063-awimsoeth dearbomioy i I-methykdHemprabv er -
30 mnuﬁg,:]; c% £0. m/mn) to. give 1H indole-2,5-dicarboxylic acid bis= {
[ 5=(2- am n]o et zlv|carbarmyl) =1-methyl-1 Hpyrrol-3-yl]- amide } 11, as a

bis-trifl uorﬂa&batt&fne}foial- 1-[285 Penfa88%RophEodYearbeadil- R el 196 6103- Mt o
534. 28) . npl e 3 Synt he(gl s[ﬁgf% H -1 nd(%) | e-2,°5-di car boxyllg}?ic ag?m

bi s- {[SY‘€¥ ainﬁtéloﬂﬂ mdphé yé]rmytroaoﬁamgany)-lqnethylhw-pmp;epzmbcenyhy didani de},

12 Co d a scr o) ound ove, Yield:
g 4 A MRS s et
Synt hesinmadyil DA ) Syl at AL BbGahlre B Aue M Apoies,
synt hesThesigsidye s disstleed indd. 1 wmpmmmnﬁembpﬂone (V‘yded; cuz p(nefc%z 2£25 a@rrpound

12. The trucdjy s confl 131/ . Synt hesi s _of '
1H . | ndSHE™ tﬁ%’flit’e 18 fb?‘éef f@n(ltfs,oﬁl%ﬁﬂwla’mmbto give 1H-

propyl Ciﬁdckl@@S’-H)cﬁﬂbox?ﬁé D bisHH‘JSr(QQimr’ﬁo éfﬂl)}lcar@%gﬁi 1- rglé‘thgl 1%@1%?@ f004 o

‘amide} 11, 11 asa bis- tnﬂuoroacetate salt 56 mg (38%) ES MS: 534 28 (calcd for M+H+
- 534 28). :

‘ Example 3 ,
Syntheszs of 1H- Indole—2 5- dzcarboxyltc acid b:s-{[5 (Z-dzmethylammo—ethylcarbamoyl) -
' : methleH -pyrrol- 3-yU-amzde} 12

_ 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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VO 02/ 00650 PCTI U801120334 '5 Conpound 12 was synt hesi zgel memggpg@@ed for

Conpound 1 | above. Yield: (31% of conpound 12. The structure was |
confi r med we 0EB8odSEb. Exanpl e 6 Synthesis of 1 H-I ndol e- 2, 5-gbERERHDoYi4 C
acid bis-{[1-nethyl-5-(2 piperazin-1: yl- et hyl car barmyl ) - ] Hpyrrol -3

yl J -am de}, &5 Corrpound 15 was_ synt hesi zed as_described for y rgound 10
above. Yi el d: CpmBogndgkl wansimthrsized as geseribed frrtCarapains Jdosbove.nbigld (3180 ofs. 5

Exanpl e | - carboxyllc acid bis-(f5-(2-
car bam rr(ijdl%j[&m% egsfattn%army anpg'?‘%t&fﬁiiﬁ%yr rol -3-yl]- amide}, 20 (A
1H I ndole - 2, 5-di car boxylic acid diethyl ester, 16-A suspension of 1H

Indole-2,5-dicarboxy|iC'acid 2-ethyl ester (20. 0 g, 85.75 mole) ... in a
satur at ed HCU Et OH (200 rﬂ) was stEK?leﬁleeﬁ 55C for 24h and evaporated in .

t f f i to gi 22.18
e o D B IR G AL RS, 72
~ powder. M5 262.12 (MrH) erfipkarbi¥i, aa@rasty%alad%m(ss -1H R 1,

i ndol e) ; 834(m 1H, H 4, indole) |ndole) 749'(m IH
, H7, |ndole) 7.30 (s, 1H H-3 |ndole) 4.31 (m 4H, OCH2CH3); '1.32 -

e 17 by defes BN RIRBLERS Brd apagit mamfat&a@s to'_

a sti rredmhﬂdu@mhedtm&tﬂréwasb&if&néﬂwssmyl ic acid diet hyl ester
(784 mg, 3.0 mmole) in dry DMF (15.0 "nl) and kept at ambi ent terrperature

for 30 min. To a resulted reaction mxture Mel (280; pl, 4.5 mol) was -
addeg and kept at anbi ent terrperatu for. 31"6 hours and evaporated. The
resi due was suspended in AcOEt (100 ’5’““%1#? washed with water (2x20 m),

0.01 M HA  §3x24is8f)1- :ﬁ&ﬂyﬁf#d@?e 2 263801k acﬂlszsqr(sgﬁ '{:Erdaﬂr)lﬁ{doy)ﬁs dri ed

over sodium sulfate and evaporated to give 800

1- et hyl - i ndol e- 2, 5- cétidcdydwsyioyd- I—ateﬂigtl-dﬂem)hwl -epl/ermitle)}, a’,’ﬁ a yell.ow oil.
"H NVR(DMSO -d{): 8.45-(m 1H H 4, indole);. 8.03 (m IH HB&6, indole); 2
DecenberAgol?-IA'IndoleQ 5- dlcarboxyhc acid dlethyl ester, 16 _. | | o

) 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 dtoxane 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); 431 (m, 4H-—O@2CH3) 132 (m 4H -

. OCH;CHs).

'

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

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

) of IH-lndole—Z 5- dlcarboxyhc acid diethyl ester 16 (784 mg, 3.0 mmole) in dry 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 AeOEt (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)

T35



WD 02/.00650 PCTIUSOL /20334 7..40 (m 1H, H 7, indole); 27Z&césper2084 H 3,
indole); 4.40 (m 4H - OCH2CH3); 4.10 (s, 3H ~ NCH3, indole); 1.42 (m
4H, - 'OCH?‘@-B%’OM%OC) 1- Met hyl -i ndol.e- 2, 5-di car boxyl i c aci d, PSr/Giiihizgn of
1- nethyl-lndole dlcarboxyllc acid diethyl ester 17 (675 ng, 2.5 mmole)
and (P % L?d n a mxture of water/MOH él/4€*§320 mz was

st rred a‘to ;4 ﬁ)‘? H}ﬁk’ d7§%éh1514@r3bilg¢ﬁle)at44&rfméﬁ Pk K (s,

reactio vacua to dryness and the residue was
di ssol vzqd@il"‘r’ltl 0??\;\@?%8}4?9'@ aﬁgﬁé’l Hﬂl fled with IM HCL up to pH=3. The

precipitate was collected on the filter and washed with water (3x5 m) and

dried over phosphoru Eent oxi de in dessicator to give 488 ngy (89% of
1- met hy (€] Ad¥etybimlolet éa«#llgehyxyiwmfldi?ls as white crystalline materl al .

2, 28 S AR et b8 (7 o3
(s, 3H, riMGte) ard WEOR) (5. 000hrble) Ve b Btk O 80w RreRMReCoH ¢ B Ihl)(?was%ﬁh-gd at

- di(2,3,5 6-tetraf] uorophenyl) ester, 19 To a stirred soI uti‘on of
© 1- et hy PO derctheans theniovemight pt #ngbigol tdmpsra(magl"hcgrea@wo mmmteexyas evaporated

Lol ot 1 oRPRNS 1 SEnBTa dhe kol Rl Riea T bl Lo} i Syt bct

(20" n) u;ws%ra df| Bk prdbPRWeSPas cbBcted bh tﬁeefmé&aa&wagﬁed%h W Rer B85 H®PUndon 1 ce
bath for and then overni ght at anbient tenperature. The reaction . .

mi xt ur edigdowy ahosphosd pentaxidun dessidatyniogsvadtR tigd 89%s3 ol lensthg-indole 2c-v ed

aact | ofichpedite B b AR BlinRerat pgt 2 Sk, R s B

car bari gB8eM| 18] 4 Qﬁa&éﬁwdd%n erfrt @}’indbté) ‘P%«P'zrﬁmb ind egiezl)sz golﬁ 0 a

stirred solufion of ound I n met hano 0mM) wa
added . 1993, Pafials); (HDég(a,sﬁi NCHe, méd)ld)l ch) (0 1 g). The flask was evacuat ed
and then flushed 3 times with hydrogen and finally filled with hydrogen at
40 to 50 psi .. The resultant suspension -was stirred vi grously at 23C foal

hour. T $1Métﬁ5?10ﬁdor@i 9rdh@dr?<\if}§r§]w abidtcﬁ(ﬂs %fttatraﬂuﬁgglpen? e@?eg Celite in a

Buchner funnel and then t was' ri'nsed sever I'mes W'th a snal |
portion of h?EQHstrrrEdeomunh|otﬁédnéthj.rlt—1name—2aﬁd1caaﬁxyhgacrwas (evﬂmy; aoed in
vacuo to dr%nes The resul ted. 4-am no-| - H pyrrol e-2-carbgoxylic

acid_( Z2E%{Balfie }ﬁmté’tet(}? yamgkelin dryd M2 ntlb rmftlﬁ@“t?éﬁtt 06+ the Sﬂlltﬁﬁwtf
purifi Ct@&h@librophenyl trifluoroacetate (6 mmole) in dry DCM (20 mi) was added dropwise. The

' snrred reaction mixture was kept on ice bath for 2 h and {hen overnight at ambient ‘
_temperature. The reaction rrnxture was evaporated in vacuo to dryness and the residue 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- drcarboxyhe acid bls- {[5—(2 carbammndoyl ethylcarbamoyl) 1- :
methyl- 1H-pyrrol 3-y1] amide}, 20
Toa stlrred solutton of eompound 6 (110 mg, 0 40 mmole) in rnethanol (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 suspens1on
~ 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 ttrnes wrth a srnaIl
. portion of MeOH. The combmed ﬁltrate and washmgs was evaporated in vacuo to dryness
“The resulted 4—am1no l-methyl—IH-pyt'role—Z-carboxyhc acid (2- carbamtdoyl-ethyl)-amme

was used for the next step w1thout purification.
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27 Dec'enber 2004 WD 02/ 00650 PCT/ USO| /2033=1 A sol uti 087 &fecember 2004
1- met hyl -indol e- 2, 5-di carboxylic acid di(2,3,5,6-tetrafl uorophenyl) ester

19 (2.0 nk;VO@z/g"{,Ggﬁml e ; see Exanple 19 and. freshl y prepar ed;c(ﬁesgglggggl bed
above) 4-am no- 1-methyl-1H pyrrol e-2-carboxylic acid

(2- car bami doyl - ethyl) amide (0.4 mmole) in dry DM (2.0 m) was ke _t at -
anbi ent t enpeh avlutien b6 i-dhylendsle ntdeudosylat sdd dKBS,T.eS¢ttilioraphenyd) ester

P05 Rl O e lepen ciple TR BB e 58 VB o
60% acetgRitti- thp)gfcﬁg & boxQKE beid 02 BhibiinGfy [yl te{hgw a%ﬁld'e'w/‘lrﬂnﬂble) IrdeQ'UIe[F

1- et hyl - i ndol e- 2,’5-di car boxylic acid bis-{

car bam r(2 dayl) vetsikebcaranarient|gmperatmtentpr 72 Iﬂemy; randlevapbryﬂe]i Tire tsjdu@Oyasas- a -

bis- trifluyoroacetate aIt 18% . The cture f.irnme S M5

El(grrpl e'%ecggg}mt%ﬁgpe MeOH- ﬁhpﬁkﬂ(@e@%ﬂe W@aﬁee i ?@uamglasoqve% 0.1 gng 5

bi 2- I o
Is- {)[ Al oxy L bona@ﬁﬁb@:ﬁx d%% 2x%§ khxc%ﬂﬂﬁn 5‘5/9 Akg%rgcgl%}ntx(l@)grﬁléx{t

1-[2-(2- car bai noyl

I ndol - 5-gvket 30mRiimaes) flow 2@1‘]‘1].17‘1@){:)lb'igivﬁd%@ﬁ?bﬁﬁbtm&ﬁldlﬁarhﬁx}dhc%M)HIS-QB%-@-
To a stirred _solution of 5-nitroindole-2-carboxylic acid ethyl ester (220

ng, * 0. 9Farheremidoyl-stiyiqerannyll- Lonatiyl- lkpyraeldyl] POvdel2G aspdiussa type,
Al d h hed 3 h - -
ATl e T 4 158 UL GRS LGP iheo 3 (s i1

suspension was stirred vigrously at 23C for. 1 hour. The suspended material

was filtered off through a pad of Celite in a Buchner funnel and then the-
funnél was r| nsed several tines withxampled | portion of MOH  The

conbi ned fil y e.sz% of ?%F%&Fr}g%digg% é@?f{ca 9% %zs- ;f?-a\%ﬁg-oe ny?ca%ryngﬁfl)s] Thé

resul t ed. TGt ? {f é
(2- carbami doyl - et hyl) - ani de was B4 A& Haxt step wi t hout

TUE N R T N e
above) Rl 114-1Ad8189-dar x'amh'ézh m&pb@ 2-carboxylate in dry DVE (5.0

m) was kept' at anbient terperaturé for 48 hours and evaporated.  The
resi due was r']eya)staee@dlaﬂcedofffr—nluuom\dae(Z-C&bnkyhc i@ ethyb/ei@er (220mg 9.93The

precipitate was c ec nth bt hed with % |
et her -~ ( 2%30ls) j0 Ratha élgdnﬁ WEE %‘ lof EW%&E%%‘H%%G )S@ Mﬁeg% ? f@éﬁlmz
my ( 66%wa‘§ vgcﬁ{eh' e{n%l thén ﬂushed 3 times w1th hydrogen and finally filled w1th 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 ﬁltrate 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]-methanoy1} amino)-1H-indole-2-
' carbexylic acid ethyl ester 21. The structure was conﬁr_med by ES MS and 'H-NMR. |
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5 et hoxycar bonyl -1 H-| ndol - o ' 27 December 2004

-yl carbanoyl ) - 1H- | ndol - 5- yI ]- met hanoyl } - am no) 1Hi ndol e- 2- car boxylic. _
aci d et hyWoamtoesso21. The structure was confirnmed by ES M5 guéyddi bR 27
Decenber 2004 WD 02100650 PCTI USO1 /20334 (B) 1H| ndol e- 2, 5-di carboxylic

acid, bis % 2- (2-am no-et hyl ear barmy&a) 1-1Hindol -5-yl]- am de} 22 A
sol ut i o@)o {“!5[‘7@{’@ 3.5-dicareaxiybs peid b ff-(2-amino- ethylcarbamoyi) 1-1H-indo}-5-yl]-

| H-i ndo%‘rﬂ%—s}( rbam)yl )-1Hindol -5-yl]- met hanoyl .
}-am no 1 fidol e- 2-carboxylic acid ethyl ester 21 (115 rrg, 0.2 mole) and

et hyl enedi amaneidtic¥{ df Sl 2- @%tﬁ’d}éﬁ)@%(}ﬁ?l—@ﬂ%&lol\@ ick@iincdt)- BpSndAs- i h and

evaporated... The residue was dissolved in O. and purified by "HPLC
(Vydac metheneyl§-aming p bHdndolegraanmxybigecid @b%fatﬁe@.éuﬁlli migel. 2gnmaleé|and over :

oi o (| 25 et g Qﬁ#ﬁ%ﬁww PTG ey RS RS 535 Ghapgraced.
bis-fri Thé‘%sﬁﬁ@%ﬁtﬁsso%litm 0 | (FR bo&%unﬁ&i Wl}lﬂb@g\zid[a(:w? C;Fﬁ pS 8md

Synthesis of IH |ndole-2,5- guanl |no-
et hyI c acdamoy 0% tb-608% m;dtemtrillé-grament over30 miduiasniloe 05hLiME) MM CHRNH2, 23

4 s added pwi-se to a stirred solutjon of-
et hyI en@g‘Pf?n% gég?azhovmfﬁ@éus‘\@ﬁﬁ?ewm ?sgsbclce@@emaﬂ))l -4H-indgl-5 ‘T’Hea“f"éﬁhgivon
m Xt ur e,des; 81 shed wi t h NaHCOB - (5x
100 m )aandsﬁggg?ro?éetm%% I?EWZrEl’)%y%vée@rzsﬂ%@um sul fate and evaporat ed.
The residue was chromat ographed over a silica gel colum (5.0x25 cm using

m xture of chloroform MeOH (19:1+0, 01% of ammoni a), as eluent to give
11.38 g (68% of MMT- NHCH2CH2NH2. 23 Examnlgft - yel | ow f oam The structure

vas CONSUABE B M 8L WA RO EANI 0 B0) WA R . S| on- _

[N, N -bis(tert-butoxycarbonyl) Ziphbewhdidiaenmifs. 02 g, 19.4 nmmole) in IVECN
(100 nl) was stirred for 16 h at anbient tenperature and evaporated. The
resi due was coevaporated with toluene (3x100.nm) and - chromat ogr aphed over

a silic@)gmMTANHOM,C3,08528 M . using mxture of hexane/ AcOE (9:1),
el uent to give 10.71 g (9699 of MMI- NHCHZCHZNHC( =N- '
M:MT Cl(15.44g,50 mmole) was added dropw1se to a stirred solution of
ethylenediamine (24.0 g, 400 mmole) in DCM (500 ml) at OC. ‘The reaction mixture was kept
at ambient temperature for 2 h, washed with NaHC03 5x 100 ml) a_nd water (3 x 100 ml),
- dried over sodium sulfate and evaporated The residué was chromatographe& ovér a silica gel
~column (5.0x25 cm) using mixture of chlorofonn/MeOI—I (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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- Boc) NH- Boc 24. The structure was confirmed by ES M5 and7'DdceMBr 2004
Decenmber 2004 WD 02/00650 PCTI USOL /20334 (C) NH2CH2CH2NHC( =N- Boc) NH- Boc,
25 To a sWaedd63ol uti on of MMI- NHCH2CH2NHC( =N- Boc) NH- Boc M2n§S018033y, 12.2

mmole) in the. mxture AcOEt/MeOH (3:1, 200 m) was added 10% Pd/ C :

(oo ol MRSt S ol poty sy | LSl vas evacuated and then [t ushed
The reSU|tantfode§ﬂ?1%ﬁ§le'ﬁo gvﬂgwnge%oug d:ﬁ@ oeg@%ff&rziﬁz Rigr iz The

suspended nmaterial was fi I te Buchner
funnel amoblehiarthe. hﬂxmrﬂWe(DEtheOH (e 00embrwads atdldﬂ@ﬁO%Rdea(mE‘aislatﬁmct i on of

A yns A (b0 She Homtpben ook B eREER s poe BO1E) RAATDA o Toall f or

th d-
b { PSR SRt i oPAS 368! e bt b B Frdes il AN, 0 O
sol ut i ofor@4 lwanpBhashspendeddnenial, wd. ﬂlfbredmﬁt&)oug!ﬂdpaﬁxlﬁﬂc&ﬂ@iﬂmlﬂdiﬂeﬁoc) NH

-825(44{79 gZSrruIe)ln dry é‘ kept at__anbi ent
t enper atig aridfhepther{Bnnel Was gingsrhgsore dlesmmé@ﬂéiaeﬂwfd%@@n?éa in the

m xture h
and evaf)%%glt%d ehl?(glglgﬂﬁeg% %)agogafé\%lg '%ng(%%; S%’Fiﬂ gpurl gcéfﬂgomgdHPLC
(Vydac NﬂzﬁPBCBlNHCZ—M&)NM-BOb  A6wasGfed foraBdmeacaponithiout lparifigatasi ent over
30 minutes, flow 20 nL /mn) to give 1H indole-2,5-dicarboxylic acid .
bis-{[5 . (2-guianidino -ethyl carbanoyl)-1-net hyl - 1H-pyrro| 3-yl]-anmn de},

26, as [ f

EXAMPL Ea%)b 1@ In?ﬁfeesil g%&?ﬂ%&ﬁ& ?1?18 I%Zg g[s-é% C ar(ﬁ)ox y/? qy}:(!;g%g}%ylf }%éﬁyﬁ\ﬁ v

bi s- {[5p)(r201c:ayll}amlﬁ¢}dayl et hyI car banoyl ) - 1- propy |--1H pyrrol 3yl]
-am de} 30 (A) Pyrrole-2,5-di carboxyllc amdé
Pyrrol e-2,5- &@aﬂmqf@ﬁwoun@é_b??e%me@ J0rmpeldand NERCHSEENEGG N0 t he

. eé%éﬂééﬁ%%"v%ﬁ%ﬁi%ﬁm TORRERD 0o TR R iRt 02T
br. S),fo? 244008)and evldora@y. T@feﬁﬁh@u&sﬁmﬂbm&ﬁhﬂﬁ&ﬁﬁiﬂdﬁe(ﬂﬁbmfﬁxsﬂe mrml )

was dissolved in 35 of hot water
) (49/49/2) kept at ambient temperature 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-diearboiylic‘ acid bis-{, [5—(2~c_:arb_amz‘m;‘dayl—ethylearbam'oyv—l -
o - propyl-1H-pyrrol-3-yl]-amide} 30 ' '

P ,(A) Pyrrole-z 5- dxcarboxyhe acid (31). _ ‘
Pyrrole-2 5- dlcarbaldehyde was prepared 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 dropvwse 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 prempltates‘ (MnQ;) were filtered

-39-.



and placed in a hot water bath (95-100 C). A solution oR7iMwembeD20®BE g,
5.13 mmol) in 10 m of water was added dropwise in a period of 5 min. The.
react i WP HH%e¥re was stirred at 95- 100 C for | h, and was/vsvenossaol ed to
70 C. The brown precipitates. (M02) were filtered -39- 27 Decenber 2004

aci dlzlif%gg h%t&%)a#rég ﬁ;é&%e ?"89 5?\:‘»51;{233%@&%@"&‘ é% HQTJRS il?fglsi%t r ZE}S \(;V?;S ed"
underva :@bﬂiﬂed/t@@j&ﬁ@ss ThA A diakr g(% i ne’]?ﬁ%q)rh&hc?@aghlsg&veﬁ' Y86 B3 EL O and

the solution was filtered through a I'trate was evaporated to
i ve ahydrons BQH ahd(the 38lutipn wals |fﬂﬂ¢radathrmlghd fumelcRie filbact wanevwsipbiusd tof ur t her |

f. S 15 H NVR (DVSO d6) 8 12.68 (b
T2 17" FAprS 4 175 g) Vil uhespash e triipp o rihappaieniam Bbpheny
est errs. 32).ofvR. 59 WrNIRADIRNCL8) 83 i P 06788 i 5% Mol

of anhydrous DIVF In p esence 3.42 mmol)
was added dropw se pentafl uorophenyl ifluoroacetate in'2 min at 0 oC. The

reactlg, m xture was warnmed -up slowly to room nperature and stirred at
r oom¥ énFele-drdicabervicgsid dmﬁﬂ@ﬂu@f@ab@yaﬁs’f@lﬁ@) sol vent, the -sidue was.

T

ont 0 16 ptdsemceg] trietilahind@s.48 |n€z110 sdqulimbbﬁwés%ﬁd&i dﬁbMé‘eape&ﬁiﬂlﬁ% yit 0 run
the flash chromat ography by using: toluene-ethyl .. . etat.e (30:1) as el uent

The ﬁﬂ&@lﬁ?@?cfa@ ) é’fﬂmln a¢ Py dihe repgtion alixaire sws (uomo@ ugplowlgo oduR " DC13)

- 152 161, | d h b A
st eps ﬁ ac f%%dla%épat&é% t? ﬂgif?g’% ’Elg;t r(?é{f‘}?) Iﬁ@?‘? BI‘%EEY%“etha Ve 1w .

bi s- {s{laue( RacaisARITInGD @i bf ShiYACRID WERNID wikh R8RS mﬁc 3).and dried over -
-pyrrol él] amide) (33) General Procedure A: To a sol ution of

4- ni 132804 ent as gyanosited 2nd thelpoadudt vaaedsbrbed onto silica gel, which was'

i mide (52 m. of = M added
20" i oB el iR it el o shsePentaeailey Wy Hengie e Ofar ogen
and S&taiéE(BOilﬂld@éluef{thﬁgﬁfbduéﬁ as3§nzﬁ'§éry§t9fs wAle Bbidi IQ@ 4@8?2“9? trs removed

by filtration through celite and ashed wth rret anol ate was
ev apepﬁlécﬁ 'tléde)(dESISS& 80 ¢, 461 60@1 ﬂmﬂ)tqb w&ﬂxyforlt]ré above two steps reaction .

‘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
!—carbamimidoylaethyl)-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 cataljrst 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 duectly 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 HC1 salt by d1ssolvmg itin2 ml of methanol, followmg addition 0.5 ml o

48



yr fol e- 2- car boxylic -acid (2- car bami mi doyl - et hyl ) - am de7 ®écerhbes2qaoduct

was i medi ately  ;ed-in next step reaction. CGeneral Procedure B: A m xture -

of above a¥® A%0Ba and pyrrol e-2, 5-di carboxylic acid . pentagdrrosapvsay!
ester 32 (34.1 rrg, 0.07 mmol) in 2 m of anhydrous DWF under argon as

st rredligt 55 C overni ght. The product was direct Iaé ur| fied by reverse
phasé [seturatesh gihgnol spthHEBgzs aodl HE) indimwane aph S

%TFA t TF 0%

o Bt 0 RGP Bl L O e R BleciolaloR 30 et el P 0B S 10
dl ssol wy‘ﬂgdwaszwlﬁg(ds",@)‘ EﬁM@ﬂszngmqw RN on s M -4a WO
02/ 00650 27 Decenber 2004 PCTI USQO1/ 20334 of saturated ethanol wi th HC

'he slutionrasdilugd h 0. 1' ‘_

gas or 4-NHCO in dioxane at 0 C. The solution was diluted wth 40 nml of

col d anhydrous. et her -and the preci e collected and dried. The
total yield was 21.2 ng (45% _ Ww{SZ(M+ Hf).. 297.66 (M2 +

) EXANpEesislo g@ypp}bwesz 9%&&7%0@% ra@id%‘z@{[ﬁ(zdéd%%ﬂﬁ%wbypezh abamoyl)-1-
bIS{[5(2 car bam m.doyl - et hyl car banoyl ) 3-met hyl -butyl)-1 Hpyrrol -
| ]-am de} -35 1-(3- Met hyl {(Buneyhyl-buty)- fHnyMdI-ﬁwlf-omd@ Farboxylic acid -
(2- car bami ni doyl -et hyl )- ani de’ 36 (60 ng, 0.2 nmol) was reduced to

4- am no- | - (3- net. hyl -butyl)- | H pyrrol e-2- carboxylic acid _
(2- car bani m CiO(BLM%&Wbﬁ??UI-%ﬁr&YH ﬂb{-rdl‘ééﬁfcg%ﬂ?ﬁé wd@@%&rbqhﬁﬂlid@a_gtﬁggr al .
procedure A in exanple . -di carboxylic acid

di pent afamids ¥pe6ry, (b%nano}:)iava@seldm:edrm 4-gmfxio- lﬁ@-ln)ethylsbutgk)ddﬂapgede-\mt h abov

e

am ne acc rdln engral proce |l e 10 to give 35(242
48% ESROGRY Crﬁ"ido o ynpydeykgt gy6@23d%£7 Fexﬁ% QeqRafion pRogydnE ti@e@gmt heS| s

of I'H y(;c@gﬁl@ﬁgn% xylic acid bis-([5-(2-car.
bam i doy ethyllca:‘%lﬁé?? 1- methyl-1 Hpyrrol -3 yi -amide) 38

1- Met hyl - 4 n[PWokHHS dpc;aﬂnmt)erc&cmadlpmtyﬂluomo;amgﬂ ester 32 (34.1 mg, 0.07 mmbl) was
(2 car bam | - et hyl )-am de 39, - (47..8 ny, 2 nnnol) was reduced to
Z o o candrapeih am«epemns|aecozd@aﬁge;@qr¢l@r«a@qdare(9m example 10 to give 35 (242

mg, 48%). ESIMS: m/z 650.39 (M + H*), 325.69 (M/2 +H’)

EXAMPLE 12
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 o , S
| 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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car bam m doyl - et hyl ) - anode 40 by hydrogenation accor di ng?tnbcgmnerzdozz :
procedure A in .exanple 10. Pyrrole-2,5-dicarboxylic acid '
di pent af M@¢geEnyl ester 32 (34.1 ng, 0.07 mmol) was CcopCiEus@okoss4 h
above .am ne according to, general procedure B in exarrpl e 10 to give 38

Syn hear's oft %tﬁﬁ%%ﬁﬁotaéﬁ?%%@h%w@%ﬁ% 085 el spa s ariimnis,
R 3 eI bk i 5 b B o Dt igr 8 0L TRl iy

PCT/ US®ith manmwuemm aaqtmbuspmlm wim @htda&id mtﬂ ehlo(r&'oﬂﬂ (80 ) 3035 The! ) and
4- brorm&lﬁjorgé @/ de 0. 043 m)lc? anhydrous DVF .wa
stirre§® e sQ! unﬂflt‘%qs veashed Wirh WtWQHGqHFO%fSOMIO@KS Pﬂlaa%ﬂqueous

sol uti oueadaso®Xly. ahd Gdedbd cngPd

chl oroforérerﬁs (T%)lron wag%wa%hégg/ {1&82 e%ttlfisl;pso Ion gﬂord) and
wat er @WBS@btaiged amr.‘ldSGdrmlasf vmatarwwﬁdddﬁ 0121& 01Na;%§%1dl&fsbﬁdxfﬁ:\zla'pm ﬁiliddbnﬁéd '
chl oroform an oi was obtai ned and 300 Ml of water was added. The oil was

rapi di §'% GPiiested lé)dﬁltrﬂtf@ns‘dilﬁh@ rafEyer fad dest vederdtgh yaquunt (Reipseiuchas hed

W th v zed
P om o seerfilitd A iAot Ao SRR ed WU BBOE ghve MR GRRANT 59 5°5
849 . BWA)NHN&DC@@DC@ 877, W(ddddH)Zi‘US (da, iﬁ)(ﬁds (2Ph), B48%, (zH) . 2. 44 :
(t, 2H), .2.09 (quintet, 2H).. (B) 3-Am no-propyl cyani de hydrochl oride (43)
A m xt (ﬁléﬂts‘f 2N 3- cyanopropyl)pht halimde (7.56 g, 35.29 mmol) and -~
hydrazi ne hydrate (4.4.g, 88.22 mmol) in 20 nl of ethanol was stood at
roomtenperature overnight. After the solution was diluted with 8 ni of

wat er, (B} 3mﬁnadjr¢§}1@}qn;&}@m&h§mdy (&% hydrochl ori c acid and the

1 pr eci pltates wer e renoved by flltratlon The filtrate was evaporated'to a )
. smal | voI uﬁ!elmxm@ qfé‘@(ﬁﬂmmmpo@phédlmmddﬂﬁﬁagcﬁiMMql)sm@hiydmmhe 100N

50 m Pl e sl bl B PRt bt e AR et oS "
 evapor ARfiHeQoRHIARS S dll-U&% WERR 'Sqﬂﬁof"@@texe&tv(ré’scﬁcﬁgstw idpH 3.5 with hyd:ochlonc -
‘acid and the precipitates were removed by ﬁItratlon The filtrate was evaporated toa small o
~ volume. The résidue was cooled to 0 °C and then treated with 10 N NaOH solution (6ml). =
" This basic solution was extracted with chloroform (80 ml X 4). The corhbi_ned ohloro_for_m' . .'
~ solution Was dried over Na;SO4 and evaporated to d_ryness. The residue wao' c)otracted' with R
”ether (100 ml) a.nd precipitated after anhydrous HCI was passed throﬁgh ether éo]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-mtro-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_on mixture_,yvé's stirred at
foom temperéturc for 20 miﬁ and 1 bromo—3 -methylbutane (8 ml) was a&ded The mixtﬁfé
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 washcd with water, and dried to gwe the 5

- product (1.48 g, 29%).

N
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ether (100 m) and precipitated after anhydrous HO wag7xzsadbet BO@LgO
ether solution. A white solid was obtained (2.2 g, 51%. H NWR ( DVBO-d(,)
S 8.12 (MQO0X)s502.82 (m 2H), 2.61 (t, 2H), 1.86 (qui nteteC2bfa1/2(6) :
1- (3- Met hyl - butyl) 4-nitro-1H -pyrrol e-2- carboxylic acid ethyl ester (44)

b ' , . 20. | '
gl SNISE)Ir \C/)ed?l)_'-1 (Rﬁﬁgyﬁ}? 2‘8‘5%’6‘%”%58&%%‘ H e%"iﬂ%{fj (( 6golgut izgno\lllvas rrggm) e\évas
to room tenparateahyi-BAtyHl4-afiros Pl tqgfﬁoré DRAid&yi 800k Mied (141 @a

added. The reaction " m xtdre was s ed at roomtenpérature fof m n and
1- br ono-dissobved i Stk o€ methanohdnd)25wabo B2ité dqudhe NaGH was added. 'Ektelreaceldnat

reflux for 6 h and cool to rogmt erature and then ter
The palx{iss rvawtsreicrtrﬁ%tq& 0 Iééreltﬁgtlprre a8 awetartlns maarri%g ﬁﬁe%aé Eégf |
wat er 1D Yol 4 V\D

02/ ooesgﬁlgc% Bg%rﬂg‘gtdgésms %‘%f‘ ,?&ftgdi t“ﬁil Hat (?094 ﬁfa’rz’%- gt 148

| H pyr r obsthhecahitionyasafeuonliztd widby M lhydlrae]hlbhb wbirditotpH } -add metpreerpitates ‘
-pyrrol.e-2-carboxylic et hyl est 1.44. g s di ssaolved i m of-
1ot hanolt omned Wage ffl etedgoo/g iebuashedr lhaeatsaaMOre‘é%t1({wtw;}ruoﬁ)e
stirred ngy

T " SnBd e b btk Lhidl 6% 999 " NABR DRGSO 813 peKeh, Y
was added? (HheH) respuldt qu 5% @tzwplwqdaemy alsozee MDY, .83 (W) 6BIr ochl oric

acid to pH 2 and the precipitates forned were collected by filtratiaon,
washed wit: heeridares suspended in 4 mof SOSInate pa%lopymymmwetdaeqlﬂtreﬂux

-pyrrol ca c.a (1.2 H NI\/R 6 S,
o SR B i epedit an B D st B Bpal

1H) 0.88 n(lda,faﬁt:t)dro&hel@ae dndes toMeReeEdpdraied. Thisvadiepesicliidee fiiRs. rnect i on

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

t enper afesidue wasdissolysdimp@am! of enhiydeousdisingene, whichawas fozgnand lyephilizesier ous
t ol uene t ol va ted. This was repeated three tines. The-
resi due%gwgs%wvdejedrafﬁg B%?of anhydr ous benzene, which was frozen and
| yophi lized to-give a white powder (1.26 g, 999%. (E) : .

1-(3-Methyl -butyl)-4-nitro-1H -pyrrol e-2-carboxylic acid
( 3- cyandEypk- @Me)h)dmutbd) {-4diro- 1 Hepyarate-2taarieoxylic phid (éeqy@nctplfmlh@n@ (6@ 6 g,

ﬁnﬁid ?133'5) t gl gé‘ﬂﬁ‘_x M ‘(i)'}/lg‘q‘lflf? f@?&f& @gl 815}'3515 4d 3-am910pr0py70yam e S
' 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 whlte
P crystals (0 623 4 87%). 'H NMR (DMSO-dﬁ) 3 8.46 (t, 1H), 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 qulntet 3H)
- 0.87 (4, 6H) |

(F) 1- (3-Methy1-bntyl) 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 solntlon
was cooled to 0 °C1in an 1ce—bath Then hydrogen chlonde gas dried through concentrated
H>S0, 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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~pyridine. The reaction mxture was stirred at 50 C over aFdidceathedr 2OBN
~evaporated to dryness. The product was purified by chromatography using
t ol uene-‘EQW}r{OO@@et ate (2:1) .to. yield white . crystals EC1823100334

- 870/,).." H NVR (DMBO -d6) S 8.46 (t, 1H), 8.17 (d, 1H), 7.39 (d, 1H), 4.37.

(L 200 3, e B Shs aifbhoed it o of Silysiaisrnbil i byt girpgpia gas > (°

- Oty I d
(B " e gne gy Rekillha FARABLARA PN In iR o 02

t he soksing amb stogpm @’Ue taaCIDmCsolntlamWasetlbed htSOﬂ(iéfmrhynbrmijeﬁ athdoon i de gas
drledthro h concent ?3'304 was bu blgdthroughth gtlonfor 1.5
| ThelePpattite HPRTN ThESut ey st SBjomtsiml so vapbaed st BRI B
sat ur afgek. ToWbdi@ie Wdﬁéd uﬁcfeghPéh VRO, ﬁ{@%ﬁb%&d? 1%ffanﬁg<ﬂ was_pl aced
in a refrigerator overnight. Evaporation of solvent gave an P To the

r esi dumethago! anddbels@0tion waf ddwdes dvitdu4s trdlofiecld sahgdrbecthed. Tho @rezisipdesat ed.

IQLﬁum“f’g‘ri 8581 BY cobrasandsisd e 029 GbtspomemBedmean. BIMS oL

vvas bg(g)g thr(ﬁ)\g\é{ﬁ\qpﬂé ‘?ﬁz?iﬁg’ﬁf@?sro%@ta?gﬁﬁ%‘? ?31}_?) ngr( 1ﬁ§>fwglﬁ?ask

was. s bb(leﬁH};)B 21164, 2812040 0H €F) 5180 PlinteTI2ET)| £36 ({uintes DD | 46 (d@atett i 1 ed

at 50 fﬁr | and left at room tenperature overnight. . The solvent was
evapor evaporat ed wi th anhydrous toluene -twice. The residue was
dried under h| gh vacuum t-hen dissolved in 1 m of anhydrous nethanol and
‘the solution-was diluted with 45 nm of cold anhydrous ether. The ‘

pr eci-{iG) Ahisphene:205-AidkibdalReladly bl s jmearamd 1L 10arBhMBy3-1-(Bhi t e g
powder (0.63 g, 89% . ESIf"MSal .310. {1% % HNﬁ/j}Rp(i%}tEOr d6)yg_ 8(\897 (br. s,

2H) reeteﬁ(lmtyf-lﬁ-pml -3-gl]3nidd} 49), 7. 44 (d, 1H, 4.37 (t, 2H), 3.21 (q,

T 58y (heRRe b SRR e et ol Pt o o
bi s- {[aﬁn&@hye%mehab '(492“3‘9%"%‘{ BARBYY Was Fedued 4B tU(Y nhet

-3-y -amd]}@ (49) 1- yl)-4-nitro-1H - pyrroe2car%‘xyllc aeld_
(3- Carllﬁanm tigrparpobxqu z)c;d (3- carbam1m1doy1—propyl) amide 50 by hydrogenatlon
accordmg to general procedure A in example 10. R
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-pyrrqleQ-‘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-}carboxylie 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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ani de hydrochl oride (47) (48.4 ng, 0.14 mmol)  was reduQE(ﬂ)etceméeamom 1
-(3 -nmethyl-butyl)- | H pyrrole-2- car boxylic acid

| (13- car bamyg ghopoksePr opyl ) - ami de 50 by hydr ogenat i on accordi @,@Thgomgal
procedure A in exanpl e 10, 5-Pent af | uor ophenyl car banmoyl

-t hi ophene- 2- carboxylic acid pentafluorophenyl ester 50 (25.2 ng, 0.05
mnol) was condensed with above am ne: 51 accerding to general procedure

Bin example 10 to, give G.800918 5% . ESI Ms: 695.35 (M + H+),_'
348. 18 (M 2 EXAMPLE 14 Synthesis &m@% 2, 5-di carboxylic acid ,

ors- ({5 gk Ao DUHLERE R 35 Bl oﬁﬁf’e’b‘%f% -
(5- carbam mi doy! - peut yI )~(3emel- byl d@Ehporrob e yHaaR} 85 ny, 0.14 nmol) was -

reduced to 4-amno-I|-(3-nethyl-butyl)- 1Hpyrrol e-2- carboxylic acid
(5-car bami mi doyl - p(ntyl)-anide 54 by hydr ogenatr on according to general

procedure A in gy L "
Pent af | uor opheﬁyﬁ%ﬂr&{)ar g?gl/fjtl | op 15 20%?%%0}()? ac}d (3 cagjam‘midoy prOPY)

pent af | uafigphwiydhlorti!(@7) 0.3 @R, @Oﬁﬂnno@ vk rédﬁﬁbd to mlmme(énnaﬂymutw)
above-am ne 54 according to general procedure B.to give 52 (28.3 ng, 71

% . ESI lkRpyrrae23griamylic pyid (362rbamimidoyl-propy))-amidg 51 by, hygw&é%té%er 2004

WD 02/ 00650 | USQOL ./ 20334 th f 1H -
pyr azol élg r%mg-[%5?%5%2%‘?083‘503%'\{#51%?%%{3 cgfioaimom doyl ‘pr opyI car barroyl ) -
]-( 3-met hyl sbedrvd frotdfmenyiearbamyyl 2UPyeeblbS-carboxylic acid pentafluorophenyl ester

1- (3-Methyl -butyl)-4-nitro-11-pyrrol e-2- carboxylic acid
( 3- cai r B&(BBmrgld/0 L8mmped)| vyas c@nd@r@edwﬁmhﬂvem@ Fugocopdig & mjler% POPFEAVES )

?gscégg %Eﬁxta%yﬁ ﬁ“@?er%liéﬁ? et gy HytsEn: B eg’%gﬁéﬁagwb' s Z'r gr
procedure A in exanple :

5- Pent af | uor ophenyl car banmoyl - 2H- pyrazol e- 3- car boxyl i c acid’ :
pent af | uor ophenyl ester 56 (8.8 rr@XACMBLB‘? kol ) was. condensed vvrth above:

e s g%xrg@ rgba%fzﬁz-

) : - (3-methyl~butyl) -1H- pyrrol— -yl]~am1de} 57

1 (3-Metﬁy1-buty1) 4-nitro- IA'H—pyrrole-Z-carbokylic 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—carboxyhc acid (3 carbam1m1doyl-propy1)—
- amide hydrochlorlde 47 (50 mg, 0.15 mmol) was reduced to 4-amino-1- (3-methy1-buty1) 1H-

—45..




Synthesis of. IH pyrazol e-3,5-di carboxylic acid bis-{{27Obccabbaddd doyl -
butyl carbanmoyl )-1= (3-methyl-butyl)- ]JHpyrrol-3 - yl]-amde} 57 o
1-(3- Met YD-0B0065P) - 4-nitro-1H -pyrrol e-2-carboxylic acid PCT/US01/20334
- (5-carbam m doyl - pentyl)- am de hydrochl ori de 53 (18 ng, 0.05 mmol )

was. reducoﬁiﬁ to 4-am no-1-(3-nethyl - butyl) ﬁyrrole 22- carboxylic acid
( 5- car b Alsdaspreopehie geiyl-(Arratheos Riigeyl w@%b%:m isdrPydedspaanagon accogbngical

proced
5- Pent ﬁ@u@r g%enyg%ﬁb%x%ﬁn le égl- pyr azol e- 3-car boxylic acid :
pent af | uor opheeyithalss fid Apenthifhor@pheflyl®fr BIPI0 myas.06RE6I)SeM ddhlléhsadove

am ne 54 according to general procedure B in . exanple 10 to give G.190472
(5.2 rrg“’fﬂ?s? /eve aagne b acqpdinggo (goneralprpceddse Bin emngledo uq)gl WZ@@KM

%B;szlb § ﬁ/{% @(%&bm ?}‘gﬁm oIH+)3 yl]- ter epht hal am de 58

1-(3- I\/bthyl butyl) 4-nitro- IH-pyrroIe - carboxyllc acid
(3=car bami ni doyl - propyl ) - ami de hydrochl oride 47 (50 mgy, 0.15 mml) was.
reduced to 4-am no-1- (3-' met hyl - butlj?/XJ)&Mi’I:‘EIB Decenber 2004 WO 02/ 00650.

PCTI USO 0334 - 2-carbox 3 car.b opyl )-a de'51
by hyar SYERTE SPNbB B e Thamaider b ot b R el sl R ot

Terephthalic acid di pentafl uoro:p@,qg%bhﬁ,ﬁpae,{,dggo(:so ng, 0.06 nml) was .. -
condensed with above anine 51 ‘according to general procedure B i-n exanpl e

10to give (L324265 (9.4 ny, 21%. ESl M. 689 40(|v|+ H+) 345.21 (M2 +

but yl Eﬁ E/ELEbE%S N%’*p@hes' ?IIIBEIT 751'131%935mﬁr %%ﬁ ég-cqrﬁarem@ﬂ&r%ﬁw& 60 -

(5 car Re B T LS e BT R R Compt Lo 1L

reduc e¢ytmle42emnbnmy1ie {c3d (rm:hgblanbmﬁddy)-peﬂtﬁ) amide 84 by hydpebarion acf:omlmgdo _
pentyl)-am de 54 by-hydrogenation according to general

(5-car barnl “éi@é
pr ocedtﬁeéerﬂ PrRcedugsfi 18 S¥@mpiel@pht hal i ¢ “aci d di pent af | uor ophenyl ester 59
(30 ng _ 0. OGFé?mltﬁaﬂ@aa%ld:@%gﬁﬂﬁﬁgmpheny] ester 59 (30 mg, 0.06 mmol) was condensed. .

with above amine 54 according to general procedure Bin 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



wi th above amine 54 accor di hg to general pr ocedure B |nze>[w@§h@eﬂ,§x)(j4o g| ve
60 (29.9 ng, 63%. ESI Ms: 359.23 (M2 + H+) EXAWPLE 19 Synthesis

of pyri di ngp- 03!0565‘3' carboxylic acid bis-{C5-(3- carbani m doypermsoe1/20334 -
propyl carbamoyl )-1-(3 - .nmethyl-butyl)- ]JHpyrrol-3.yl]- amde} 61

1- (3-Met hyl -butyl)-4- mtro | H -pyrrol e-2-carboxylic acid (. ‘
3-carbam m doyl - propyl )- am de hydrochl or| de (47) (48 4 ngy, 0.14 mml) vvas _

reduced to 4- 0: | - h oxV.l i, Cld
e oyt 13Ty b e S s e g S
. procedu 1, i - _
di pent a?liﬁ ﬁd?rﬁgahogﬁs{mgg (13@ 46’% ?5‘%' Iﬂﬂmg @S%@%%g@?x ahﬁn@q ((r% e%tg)éldbwl? r%Habove
5654 E%?"%‘é'”‘%’i‘“s“"%%e“ﬁ%“ﬂ”&i‘md‘é‘ﬁlwgi“é“‘%?’%ﬂ@fﬁ by yimmaion Sodiagiory. .
. nt hesi s '
of pyri dg?{l@failf’@"éﬂ%rérfbé&9¥4l’épledé1 d bis- ([5-(4-carbamn ni doyl

- but yl car ba t 27

ocenbor. SooBNRE2% Sgicaro B %&? %téé'li&r%ﬁ@ ﬁ/%?ré&qé %@63%{%&‘6’ %H
-pyrrol eorﬁieﬁﬁﬂbﬁmyhbcﬁve@ﬂnﬁe ssae@ﬁaiagrtmgaﬂegaﬂ pioceding B in aahgte Ty g eénﬁ:mr i de .
53 (54 1) was reduced -fo 4-am no-1-(3-nethyl-butyl)- :
pyrrol e&% 5—’@5{%%%53!5451 840 MArdn ?rﬁ%ﬂﬁyﬁMﬁe -) - ani de 54 by

hydr ogenati on according to. general procedure A in exanple 10.

Pyri di ne- 2, 5-di carboxylic acid di pentafl uorophenyl ester 62 (30 ng, -O0. 06
mmol ) was condensed w th above amxgMPRgeordi ng to general procedure .B -
in exanple 10 to give 63 - (28.5 ny, 57%. ESI Ms: 718.46 (M + H); 359. 73
(M 2 +”E1a9rhese>qﬂma§u@12 53§Imrﬁe@ih§ %ﬂdy&éﬁrﬁecqb@nwléarlbrzmyylp@rbaeml )-1- .

ove o OO OR TS BU PR ALY 1 Ty (s Y Dt

| H pyrrol e-2-carboxylic acid (3 car bam m doyl.- propyl) - arni de -
hydrochl oride (47) (52 0.15 mmol ) was. reduced to
4- ami no-1 - 3116’17:3-11\«@11)1113]@“%)4 nitro- 1H-pyrrole-2-carboxyhc acid (3- carbannmldoyl-propyl)-

amlde hydrochlonde (47) (52 mg, 0. 15 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 7 —
_ condensed with above amine 5__1_accord1ng 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—Z carboxylic acid (5- carbamnmdoyl—pentyl) -amide 54 by hydrogenauon accordmg to _ |
: general procedure A in example 10. o 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-.



1H pyr rol e- 2 car boxylic acid (3-carbani ni-doyl - pr op'yl')_-'aQVdIeeEﬂnbby2004 1
hydrogenation according to general procedure A in exanple 10. -

Pyr azi.newd,@ndésoar boxylic acid di pentafluorophenyl ester p5% 3¢, 25% 0. 06
mmol ) was condensed with above am ne 51 according to general procedure B in
t he exarrple 10 to give 64 (30 nmg, 65% . ESI Ms: 691. 40 (M+ H), 346.20
(M2 + H EXAMPLE 22 Synthesis ofE)éMLE@SZS di carboxylic acid

o (L aphdad? PR S B mbé"t'é"wz%ﬁ %@'}Jsf&ﬁrﬁ?&%w}' bl 1tepyrrot.

- pyr roI e- 2-car boxyl i c aci d3 g ﬁ%btanggggyl )-, am.de hydrochloride
53 (54 ng, -0.15 mol ) was re uced am no-1-(3: rret hyl'-butyl)-1H

pyrrol-e-2-carboxylic acid (5 C arbamrrlldoyl pentyl) am de 54 by -

 Pyrasine. 2, BRI 8 i B iR s ) 5 GapamH80 seoR)- 0. 06
 oanpl o0 o e ReE (s ARV TPD “@%%ﬁ%eﬁg%%qﬂ%ﬁ? B rRBRRIE Conber

2004 \iBparroleesearberylid3cid @2&%@%@0@)%@&1&5 bs hedropéndion -

-bis-[5 bam oyI pyl car bampyl ) - 1-(3-nethyl -butyl)-1 H pyrroI 3
y 13- Zacﬁ’é’% A OEeres rﬁ&?déﬁﬁ?g‘énﬁ?a@P (K/Et hyl -butyl)-4-nitro-IH _

pyrrol e- 2- Lek |de
(i) (52 o VR bpitt dcfa ?@%9%3%%%“%%#%9?? IMEB rapRalhet
| H py rooafiensed mﬁrdhoxyhmmeﬁd&( ZcORINAT Fnday lpryeding B t@gwe &7%20 lS}h‘lg, :
hydr ogen ccording:-to neral procedure Ain exanple .

2- Met h@lﬂtgggﬁfﬁ Rab2é ?d‘I%%pent af | uvor ophenyl. ester 68 (30 7-ng, 0.06
mol ) was condensed with above am ne DS-c-2 according to general procedure

B to give 67 (20.5 ng, 44%. ESI Ms: 352.22 (M2 + H). EXAVPLE 24
Synt heS|s of N1, N- bi s-[ 5- (4- carbamMEthyl car banoyl ) - :

- thI u 1H rrol ]-2-methyl-tere hthalamde 69 -
I- yntheg/zs ofb Ny X)" )bls-[5 (4—cay bam:mzdoyly butjzlcarbamogzl) I (3—mpethyl 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—carbamzmldoyl 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-



1- (3 NEt hyI butyl) 4-nitro-1H -pyrrol e-2-car boxyl ic aci d?December2004
(5- car bam ni doyl-- pentyl )- ani de hydrochloride 53 (54 ng, 0.15 nunol) was

reduced tevatomovsso- | - (3-nethyl -butyl)-1H pyrrole-2 -car bopgdriusoaeizds
(5-car bam m doy! - pentyl) ani de 54 by hydrogenati-on according to ~gener al

procedure A i_n exangl e 10. 2-Nethyl-terephthalic acid dip entafl uor )phenyl
ester 68 (30.2P-Mymedybirrenhifliy acigiperiafinpsprcaylstes 74816 msi o mumo

2SO o BB Aol BRI TR L Bl

' - bi s- [msns:g;mbmﬂsmonsusmpwmmmyl) 1-(3-methyl-butyl)-1H pyrrol
3- yIJ 2, 5-di met-hyl -terephthal am de 70 1-(3-Methyl-butyl)-4- nitro- :
| H pyrrol e-2-carboxylic acid (3-carbam mdoyl- propyl)- am-de hydrochlori de.

(47) (52 ng, 0.15 m nol) was red no-1 -(3 - rrethyl butyl)
| H pyrtol e-2-carboxylic acid (3 ca g‘%#’#@ﬁ“ propyl )-am de 51

by- hydr ageirrrisis O NBR CHE 51{%&@@%&1@%9@%%@%}J(mnﬁwrwu@;m@ﬂ p@?roz-s'-
Decenber 2004 02/ 00650 PCTIUSO /20334 .2,5-Di nethyl -terephthalic acid
di pent af | uor ophenyl ester’ W@ﬁd@zaﬂg’l—t@eymm:«}’e Was condensed with-above -
am ne according to general procedure Bin exanple 10 to give 70 (19.1 ny,
40% . ESI Ms: 359.22 (M2 + H+). EXAMPLE 26 Synthesis -

of N. N - i s- {5 P Dammkyticladi B¢ eib @%1
yrrol -3- y I{J (gqg%g{ybrrgt hyﬁj?ultoeﬁ{ pfu-DRdRIky Yicladi@ ¢ edrbxiridoyl-perityl)-»

1- ( 3- tham}de—lmdrwh)lomderﬁl 8-ohgs Mﬁymnml)ewzs mdu(mktyléirmmr I¢(3-methyl-butyl)-1H- -
5- b t I de h hl d 0.15
odused PP S R s Sy T e i 54 b5 B 1%%58{%%“%. |

(5-car b%gﬁé}hqﬁ&l;edu{;@mtﬂlm}mgﬂb(jQ 54 by hydrogenation according to gener-al<

procedure A i'n exanple 2,5-Dinmethyl - terephthalic acid
di pent af | uor a;ﬂaBnyAbthgbtemphﬁibh(:mdahp@taﬂno@@hmml gster iR {3 bénug.rﬁ)smqih above

" R B i M e S S B T
72 (22.8 mg, 46%). ESIMS: 373.24 (M/2 + HY). - . e

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

5 o 1- (3-Methy1—buty1) 4-mtro-lH-pyrrole—Z-carboxyhc acxd 3 -carbamnmdoyl—propyl)- | 7
_. . amide hydrochlonde (47) (48 4 mg, 0.14 mmol) was reduced to 4—am1no 1- (3-methy1—buty1)- o
' 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 |

A9




Synt hesis of | Hindole-2,5-dicarboxylic acid bis-{[5- (37¢Ecbmbenmmw
propyl carbamayl )-1- (3-nethyl-butyl)- I H pyrrol-3y!J-anide) 73 o

1- (13- Mety b2/gsy 1) - 4-nitro-1H -pyrrol e-2-carboxylic acid 43¢ % mdoyl--
propyl) am de hydrochl oride (47) (48.4 ny,.0.14 mmol ) was re uced to
4-amno-|-(3-nmethyl -butyl)- 1H pyrrole-2- carboxylic acid

(3- ca(rj bani rﬂ-%Meﬂpﬂfbpwl))-ﬁrm@éIEmlanleWchébxg@hgiacld{(SmmSn@oﬁqJeg@m)er al
| -2,5 .
F%Eﬁ? e PBrGHTBLE: Bl it DIl v obeR ot el
73 -
(50 6 BP9 2 SERRLNCAGIHE-GERRrhiauaaE- %ﬁfﬁaﬁ‘ﬂ@&fﬂe&ﬁwb&% %%1*‘5
Synt héglgsnerallpﬂomddtd&iﬁgfamplled@r boxylic acid

bi 5-(4- dayl - but yl b 1) 3- net hy| - but | -
13- am de) ETSPIRS e OO AW 2P BB R o) 04 36 e O hyl|

o et AR A et AR TSN

4- ani rgwd ‘Fﬁ(ﬁarﬂ&g I3 Rs)bBSYMS: ﬂsﬁkmmelm%mmu ghpci d -
(5-carbam m doyl -pentyl )-am de 54- by hydrogenati on according to gener al’
procedure Ain exanple 10.. 1H 1 ndol e- 2, 5-di carboxylic acid '

bi s- (pentaf | uorophenyl - “am de) 74%@@ 90 05 mol) was condensed Wi th
above am ne according to general % Bin exanple 10 to give 75 (13

Ny, 31%). Sbhdvls.of 1BGinddlel Nisuitlirbo xﬁ%&tc?cﬁbzﬁ'%ﬁ(zte lamz%MD BNt hesi s
of 1H-indol e-2, 5-di carboxylic acid bis-{[2- et hyl am no-e hyI car bam)yl)

| Hindol -5 y1J- anide} 76 (A) $iNmdobs-vif-imidel 8 2- carboxyl i c acid-
(2-ethyl anmino -ethyl)-anide (77) A fine powder of
5-ni tro-2-indol ecarboxylic acid ethyl ester (0.8 g, 3.41 mol ) was

sus peApsNiftod Hifndefe-HeabBy| B Eeﬁh%@%diﬂﬂlﬁs SMYBAmAEY9P) and: the feaCt" on -

m xture was stood at 55 C overnight. mxt'ure was co evaporated w th
t ol uene toPdﬁmsdervﬁé-mtrowalrslolewrboaplumancbethy(bateah(@:&g\Bed mmd) wad of'
et hyl added to |tate t he product.

4 t her. C _
After® cég{ld}ldf]ﬂ At} %ﬁq%}]}g tPﬁﬁﬁ‘? ‘F@’E‘”&)E‘E‘{g‘ﬁ AqHendBiaEe XS sioed hed_, -
with 3955 °C overnight. The mixture was co- evaporated with toluene to dryness The brown solid
obtained was dlssolved in 6.ml of ethyl acetate and 40 ml of ether was added to precipitate -
-the product. After ccntnfuganon the liquid was pourcd out and the solid was washed with 30
ml of ether and dried to g1vc small brown crystals (0.77 g, 82%) ESI MS: 277. 1M+ m
299.09 (M + Na"). 'HNMR (DMSO~ds) 5 8.67 (d, 1H), 8. 04 (dd IH) 7.55 (d lH) 7.37 (s), .
3.36 (m, 3H), 2. 69 (q, 2H), 2.5 (q, 2H), 0.99 (1, 3H). | |

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

Compound 7‘7 (0.12 g, 0 434 mmol) was dissolved in. 3 ml of DMF and 0.48 mi of i 0
‘M di-tert-bityl dlcarbonate in THF was added The reaction mixture was stlrred at room S
temperature for 20 min until the reaction completed by TLC. The solvent was cvaporated 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~



m of ef her and dried to ‘gi ve small brown orystal S '(0 . 27 DedenBPR004ES! NB:
277. 1.1 (M+ H), 299.09 (M+ Na4).1H NVR (DWVSO -d6) S 8.67 (d,. 1H),

8.04 (dd, wo bieosdo 55 (d, 1H), 7.37 (s), 3.36 (m 3H), 2. 6%&%50%53342 55
(q, 2H), 0.99 (t, 3H). (B).Ethyl-(2-{[I-(5-nitro-1Hindol-2-yl)-nmethanoyl
-am no} et )-carbamc acid dinethyl ethyl ester (78) - Conpound 77 :
(o 12 g, (Colh%hldﬂkfﬁ;ﬁ “Micapkex yiic ssivl bied[3-(2-@hytamirio-Bhyic yh8 Hrindol-5418 M
tert- but%/ ggécar bonate. in THE was added. The reaction mxture was
stlrredaﬁd}o : terrperature for 20 mn until the reaction conpleted by

TLC. The sol v pdifRR R é@gaﬁ %dsstsqnm% d&e@t@w\z,ggpdl%géﬁﬁogg%ﬁ?@hngs

recrystalllze to give brown. crystals
377, 15 (t&igendrdl)pro@darel R if M{d:mp&ﬂ)o Mﬁi)@@@ﬂ%&%ﬂﬂ@%l@ﬁbﬁ@@ﬂ&n@le 2,5-
PCT/ US01/. 20334 (0. .1H | ndol e- 2, 5-di carpboxylic ac

bi s- { [ 2-earbaxnyic agid bis- &meylramlﬁ@ ‘h(ﬂéma %‘Pqﬂcmamlh@? whef Corrpound |

78 (127 [ I

ganora “DptSao BB ERlcr B LAAERA 4 35 10 DUnllH BRSARIGPR:CfaRRy °
| H i ndoldeyrizs&-Theiresaduzowyd digscletdlins s 6pERAaRIsole (G12) @ny ltheourixdtede wab 1<(e145atrrg,
0.084 mml) in 2 m of anhydrous DVF under ar.gon was stirred at 55

over ni gﬁ?omﬁfép%rotluvﬁ‘eﬁ)ﬂ' i sThews %}C&Wé‘apfe@lplfé@?%’ erFH@PPEQF‘H%I’W&é:

di ssol v t oom

t enper at%l g?derﬂ) o ugéer%}al:FE@ge%me ué‘? mggﬂsl?1 %rlgg‘?%%F glc?i #eﬂ%ﬁﬂgﬁy pur| ?ed by
HPLC dmﬂfﬁgcﬁi’,ﬂlmqwgr-;a}rprocedure Bin exarrpl e 10 to give 76 (22 ng, - -
40% . ESI Ms:. 662.27 (M+ H), 331.64(M2 + H). _EXAMPLE 30 Synt hesi s’ of
1Hi ndol e- Z5- di car boxylic acid bis-([2=(2 propyl am no-

et hyl car banoyl ) - 1Hi ndol -5-yl ] - am ﬁ%,ﬁﬂ, 5-Ntro- I - S
H i ndol e-2- carboxylic acid (2-propytam no(EA%%yl ) - am de (81) 'Sim I ar .
procedure as. descrSﬁﬂﬂejzpbfms@@dla-tzlpﬂ;c@;fboﬁﬂzufdmu {[2 -(2-propylamino- -
5-nitro-2-indol ecar boxylic -acid ethyl ester (0 341 -nmol.) and

N- pr opy| et hyl enedi ani ne (2 wethylagabamayibi Brindaloi- J’Id 0"(166}8@ g, - 85% . ESI Ms:
291,13 (M+ H. 'H NVR (DVSO-d6) S 8.68 (d,. 1H, 8.04 (d, 1H), 7.55 (d,
111), 7.37 (s, 14, 3.35 (m 3H, 2.68 (q,' 2H), 2.49 9 (3, 2H), 1:40 (tt,
2H)', 0. @A) SiNltro-1H—1ndole-2‘ca:boxyhc acid (Z-propylammo-ethyi) amide (81) - g

Similar procedure as described for preparatlon of 81 from 5-mtro-2~mdolecarboxyhc
: acui ethyl ester (0.8 g, 3.41 mmol) and N~propylethylened1amme (2 ml) gave abrown solid
(0.84 g, 85%) ESIMS: 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-Indolc-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 1n_exa_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.



3H. (B) (2-1[1-(5-Nitro- 1 Hindol-2-yl)-nethanoyl] - am7mcember 2004 - :
-ethyl)-propyl-carbam c acid dirnethyl- ethyl ester (82) Sim'lar procedure

as descri heglofeissr eparation of 78 from conpound 81 (0. 12 4 Pm) 1)
gave brown powole:r3 (0.142 g, 88%. ESI Ms: 391.17 (M +. H+) qﬂ@"’i‘éi{) _"+ :

Na+). (C) | HIndole-2,5-dicarboxylic acid o

bis-{] Z{Qéhtqiﬂmmitmr[ylnmﬂehw emxhgman miikdl) ﬁﬁl@lwea-debiotec&im(iﬂ'}BO&%%u ou nd
82 (131. educed to 83 b ro natlon accordi ng -

Qonsr ai FOFDRMIRIY PR ZaYa hpreosts (Bimues ot SSd b 34566 the

pr epar. at(M;@+ *a 76 from condensati on of compound 83. W|th

. I Hindol'e-2, 5-di carboxylic acid bis .27 Decenber 2004 WO 02/ 00650 '
~ PCT/ USQ1/ 20334 (pent af | uor ophenyl - ani de) 74 (45 ng, 0.084 mvl) foll owed :
deprotection of -Boc group and purgkissapigspy HPLC gave GL496564 (39.4 ny,
63% . ESI MS: 690.31 (M+ H), 345.66 (M2+H) EXAMPLE 31 Synt heSIs of |
-Octyl <1 ‘Hindol e-2, 5: -Sijwdasds@}fyd@tzylakf{ekdtﬂﬂdswcmbohyldcacdé—S%O%

suspensi on, 125 ng,. 5 mol) was added to a stl rred sol ution of ' '

1H-i ndol e- 2 5-di carboxf%/llc acid (525 ”5‘3 12} indry DMF (10 nm)_ and -

mai nt ai ned at>°dHbREide ERYeTIARISIOn; b Irlghémmo Méas addid foghstiseed S@bmoeﬂopfto 0

C and th 13 yx@ilgﬂ%e e .
reacti onwmg}gsﬁﬁié%?aﬁglqgghéédﬁu onméfzgﬁ(]’%ueo S I—ﬂ& il‘ﬁ@%lai% u?%&%/as
concent aafbésht tetnpteattRSor ARGuL. TAB r@ietibh Was corledt®0t CoRdIRIn S@YIHTBMIAS(1MD

t ol uene. The product was then dissolved in 30 nL ethanol and 10 niL - 2 M

NaOH m@ladaé@notth‘@sedd@ﬁ iAdteradayh tetreattion V65 @eﬂ@mdztawstlomfe%eanS was
renoved ndthe res eous Iutl an,vas Cldl dwth -
001w Bl 0 n enEp el 8 PRSE R il Rt P PP Bl O
twice \Amtlhgwtlefe THS rdduct Whathed dREQMTE mu&&m&@l Bid 16&&&9@1‘@1’& RAO om -
absol ute ethanol (3x) to give 460 ng (73%0) of Cl. IH NVR (DVSO): 8.44 (d,
1H, H 4wiag d@d@) Th@sdtti¢rivas hegted-hied 5P |€Hﬁnlré)day§ 3 dtimno? wds reflaG&H inivaced e) ,
3/5433162% rest Il_'gmg ueozls so]Iutffonlwa?s sgclr rﬁedL ith 0. 81 M }'ICI (t)og 2 (The resultl ot _yl )
prempltate was filtered and rinsed twice with water The isolated product was dried by -
- evaporation from absolute ethanol (3x) to give 460 mg (73%) of C1. . :
JIH NMR (DMSO): 8.44 (d, lH H—4 mdole), 8.01 (dd, lH H-6 mdole), 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) ' '

MS: 316[M H]

o EXAMPLE32 = o |
- Synthesis of ]-'-Octyl—]H—ihdole-_Z;5-dicafbbijzlic acid dtﬁer‘ttlaﬂﬁomphenyl 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 drcyclohexylcarbodnmlde drssolved
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 of dry dloxane and freeze—drred to afford C2 (823 mg, 87%)

» EXAMPL_E33"

_52-



EXAMPLE 32 Synt hesi s of 1 Octyl 1H- i ndol e- 2 5- d| car bOXy|27®e@§mder2004
di.pent af | uor ophenyl ester-85 84 (460 ng, 1. 45 nol ) and pent af | uor ophenol

- (560 ng, S.emosswol ) was dissolved in dry DVF (7.25 nl) ampdridsnz63% Ny
. (3.05.nmmol ) of di cycl ohexyl car bodii m de dissolved. in. dry DMF. (7.25 nL)
mai nt ai ned_at _anbi ent _tenperature for 3 days. 3

was added. The ctio
e et on eskmdetis 6F Lo T ol et ol g gy s SO minede

cohcent r at ed: The re k nd filtered - -'
agai n.>.The sol ution V\gﬁs&g%nb\gg%ﬁgt@%hy }dl}’tyﬁ} dt’i Q’f‘g%‘ldm?n 10 nmi-of dry
di oxane and freeze-dried to afford C2 (823 ng, 879 : EXAMPLE 33 27 Decenber_

12004 WO 02/ 00650 PCT/ US01/ 20334 Synt hesi s
1- Cctyl - 1H i H8are(33. mmhw@ewea(e@em@qmmmmm fe(N1-

£ oty Ryl N B Sl 050 Bl Y P bt a2
was di sqak yedtiomwes naklvhined at2450°@for@%y@dﬂﬁfbrbﬂu&%ﬁq)réégpﬂatmﬁﬂr MfmB4.

The reaction was nmaintained-at 40 C for 3 days. The product was '
preci pi reldalietyltethetodesantedladd dinsedropice grdrewithdebernThelcmdd praduseeaptaben npre

ur 11 elfhy-1pRseoys ER 5 iioed by 1BI8 UfaeR, N Cond-2805 S sp R ST 1 1

gr adi enkoRVREtoRRr 8 %}Hdl@ﬁt vl 30 kdifiBs, ot Alihghe a&@rdaas mee lBtss

trifluoroacetate sa This was di ssolved in’2 ni dry MeOH, cooled to -20 C
and t hemifinondacetbte\aHCT hidivoasatissovad i dl aield dryTMeOH;Ioubled no wag° @raad |ttpnrt htnéd

wth 40 d ether to_ afford 86 as the bi.s-HC _salt

350, 7 | AV hemsangmias agdecs e Ralotion sfes Droskii e it 0wl 60 cbeh @ afky i o
aci d - 8¢¢ 908 suspensi on, 125 ng, 5 nmmol) was added to a
stirred sé%)ultel%ggnﬁg !ilg- 351391% 2, 5-di carboxylic acid (525 g, 2 rnmol ) in
dry DVFMSEGsel)[MarHY®RI nt ai ned at anbi ent tenperature for 1 hour. The .
reaction. was cooled to 0 C and then propyl bromde: (0.275 nL, 3 mmol) was
added. After 3 days the reacti on was quenched by addi tion of 5%

L EXAMPLE 34 o
y - Synthesis of 1-Propyl-1H-indole-2,5-dicarboxylic 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 rrtairrtairred at
: ambient temperature for 1 hodr The reaction was cooled =‘to rO" C and then I.J.rop'yl t)rorrlide
v (0. 275 mL 3 mmol) was added After 3 days the reactton 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 resultmg aqueous solutron was ac1d1ﬁed with 0. 01 MHCl to pH 3.
b The resulting precnpltate was ﬁltered and rmsed twme w1th water The 1solated product was
dned by evaporation from absolute ethano! (3x) to give 340 mg (67%) of 87 o
1H NMR (CDCI;) 8.38 (s, 1H H-4 mdole) 7.87 (d, 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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aqueous NH4C . The mixture was concentrated to dryness antechebepzoodf i-ed on
a silica gel colum using 5% Et QAc/tol uene. The product was then dissol ved
in 30 mywetdwagdy and 10 mL of 2 M NaOH was added. The sol yihamWes;heat ed
at ‘55 C for 2 days. The ethanol was renpved in vacuo and the resulz'tl ng
aqueous solution was acidified with 0.01 MHCO to pH 3. The resulting. ,
precipitate was filtered and ri NSEXAMIPEE 33 t h vvater The i sol ated product'

was dried, by evapor absol ut anal ve 340 67%
of 87. %mée{*ee@?i? é%"e?l -4 1 dipErpo; nf] ‘é‘j’d‘P?" ufm i’ﬁleﬁ?’éggndol e,
7.71(d,. 1 H, H7 indole), 7.44 (d, 1. H H3 indole), 4.53 (m 2H,

Propyl ), 1.7 (m 2H, propyl), 0.81 (m 3H  propyl) Ms: 246 [MH = '
27. Decenber 8240 myd. 82 hNE D AndPAdr thIS0droRA T 5 1EXAYPR Fudholpyvak Idssmlsed)fn

SR A R L My
Idln cycl drﬁ%aréquirﬁ%%%figgg dg aé?na%ﬁ ‘%ét %@blﬁt)tewgemmd ed. 3 "The -

react i daysvilse mcdﬂ:ﬁwmﬂltmd &ﬁ‘bugﬂpa;iee Irr@earrectw;ﬁedlpmaté’d wr@dayhd cdientretadt i-on
was filtered thr oua paper. to renove. precipitated urea and concentr at ed.

The r eSReRrEidNE 3vas sxken uppn BHOACGAR mulDoangd: fltexerdagap. tTé‘-Pé@IIUHQEW‘ﬁ‘S copeenaiedt i on

was co f v

fr oes e ety T, HIGE HuBpRlosSile b Mo Ot YRR BB 1%

1- Propyl-- 1H-i.ndol e- 2, 5-di carboxylic acid bis-([5-(2- carbammdoyl _ -
et hyl car banoyl ) - 1=net hyl - 1H-pyrrol - 3- yHL am de)--89 90 ng . (0.325 mml) of ,
freshly reduced (as described abd¥& Qyrrol e(N - nethyl) am dine was
di ssolved S)mthh'sgs WP(opyéﬁthﬁoIaﬂﬁ5aﬂ¢wdogdzc%zdigs{£ﬁ -2 mrbhwmzrdoﬂg . "The
reaction was nai nt aieft@tbapbarsyl)Cl inpathyd- HaypsrroFbelbhpdiegt80as precipitated.
with 40 nL cold diethyl ether, decanted. and rinsed once with ether. -The = -
crude product was taken up into 0.1% aqueous TFA and purl fied byHPLC (Vydac
12 M C18 2. %&m (@28 ahmed) of Gshly redesed dedespiivad dbeveraminempyrioleéNIS0 _
m nut es

v c8en Pl afbi e BidhchGp A S Bur AT il 5ot hadiadSSRERE O Bidhpras ™ S

HA / d"ﬂi&%@@ctlon 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% _

‘ acetomtule gradlent over 30 mmutes, 20 mL/mm) to afford 89 as the bls-tnﬂuoroacetate salt. ‘.
Thls was dissolved in 2 rnL dry MeOH, cooled to —20° C and then 1 mL 4 M HCl/dloxane o
was added. The solutlon was prec:1p1tated w1th 40 mL cold ether to afford 89 as the blS-HCl
'salt (19.3 mg). | ' B :

MS: 315.7 [M+2H)2 -

' ' : - 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 mmol) 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
'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% -



was added. The sol ution was precipitated with 40 -nL co}zvlmt;@.elbe,tgnm;afford
89 as the bis-HO salt (19.3 ng). Ms: 315.7 [ M+2H] /2 EXAMPLE 37 SyntheS|s

of 1H | naph@28e30-di carboxylic acid- PCT/USO1/20334 ,
- bi s-{[2-(2-net hyl am no- et hyl car barmoyl ) - 1H indol yI] am de)-90 To 30 ng

(0.05 muol) of "EtOInd-1nd-1nd-0Et"™ was added 1.5 nL of N
met hy| echiphgritecgradienizoveT BE minntesr 29 maéminekio aédrd90 %thebﬂ%ﬁ‘lﬂl@f%@ra? saHd

- then concentrated in._vacyo. The reS| t and - .
o e B dseervabing o Meobh spoleg e GEELineR 1 Bk A Ut
et her LYy t fi ed
by TiL Vel R B AR sl 40 g ol S ERER ST BRCEHO 0
02/ 0065QA1tRCT A WD/ 20334 acetonitrile gradl ent over 30 minutes, 20 ni/nin. ) _
to afford 90 as the bis-trifluoroacetate salt. Thi's vias di ssolved in 2
dry MeddS: 3boV éM*261220 C and then | nL 4 M HO./di oxane was added. The
sol ution was precipitated with 40 nmL cold ether to afford 90 as the bIS HCI
salt (11.5 mg). Ms: 317.7 [ Mr2H/ 2. EXAMPLE 38 Synt hesi s of
1H- I ndol e- 2, 5-di car boxyl i c aC| d bIEXWBLE -3bi s- (2 am no-et hyl) - am no]

et hyl car barmyl} 1H-i ndol - de]-91 To 50 3)*_'
PELO | na. e apetindels A% réomzcacmﬁfmfczcéz TR rseorey P ol

m xt ure-was. reacted aattecg%{lg %rfl }19 ﬁd&n.‘p lé\ﬂl}?ﬂd@t_ ipitated with 40 m_'

cold diet hyI ether, Pinsed onc er. The crudé product =
was taken -up into 0.1% aqueous TFA and purified by HPLC (Vydac 12 M C18
2.2x25 cmcolum, 0% to 60% acetonitrile El’adl ent over 30 ninutes,

n/mn.) to B¢ 5@mg @1085gnmé) SfSSEO-Ind: Ind-dud-OF¢ cwas edded| 3 mLof Ay @g)
b o (( ARGORETTRG. Drenpr \%{gﬁer%acte&%t 3¢S eadl G g%yaltated%w
- 40 mL cold d1ethyl ether, decanted and rinsed once with ether ‘The crude product was taken
.7 up into 0.1% aqueous TFA and purified by HPLC (V ydac 12 M Ci32.2x25 cm column, 0%
. to 60% acetonitrile gradient over 30 mmutes 20 mL/mm) to afford 91 as the hexa- .
| . lnﬂuoroacetate salt (22.9 mg).
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 prec1p1tated 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



‘propyl carbanpyl ] - 1Hi ndol -5-yl }-ani de)-92 . To 50 ny (0. 3 Derember 2604 ,
"EtO-Ind-1nd-1nd-CEt" was added 3 nL of 3 am nopropyl -propane-di am ne and
1 mL DMRwolimosext ure was reacted at 55 C for 48 hours apgy 20334
precipitated with 40 nL cold diethyl ether, decanted and ri nsed once with
ether. The crude product was taken rip into 0.1% aqueous TFA and purified
by HPLC (VWdac .12 M C18 2 2x25 @EXAMPIRE .400% to 60% acetonitrile gradi ent
over 30 m nutes, 20 m/mn.) to afford 92 as the tetrakis-trifluoroacetate
salt. (20.4 ngyihass: of Seliitno- { taropdit FH-prriotse e atiry Hoadid\whyd 2590880

PCT/ USO1/ 20334 EXAMPLE 40 Synt hesi's of 5-Nitro-1- . :
propyl - 1H i ndol e- 2-carboxylic acid ethyl ester-93 To 3. 69 g (15 75 mml) of -

commer ci al Bb B9 1A AmT ) dda¥NertiAlath el INsEVE@EbdY-BloletissalveDUBEs Was
added 2, 01 31.5 mmol) of KOH. The reaction was stirred vigourously for

30 mi gL of; 45 added 220186(3H5 melEofikOH) T reactipy was stirved @igauzouskyded.

AL or o BOYRs IR A B Rls BT BRI AR S ihe R ARG ARE A
“tol ueng ALY nENDMES WAL MitdakPhEFalaen VbR ARk, 1 T seaueous

| ayer was extracted twice with toluene (75 nL each) and the conbined
“or gani aureysaNE4Gh whe addeidtand poiured iptb0olushy (lﬁmbhambwaswmsmted o

Concent Th oduct s di ssol 00 0X re dried

Coa; HABERE 0ol E) AR sRbo Ryt sTR Gtaded FyiR® Bl BleR PRt Bebl e 5

i ndol eombinedl drinid ﬁyeﬁ'iﬁadh@ﬁlWlﬂl)bm?e (4@0 zﬂﬁzdrgéﬂ o‘?erll‘iIaZS'bZ an@‘cd‘ﬁe%nﬂrzﬁgc@' e), |

4.57 (m 2H, Propyl), 4. ester), 9-1.8 (m 2H,

pr opyl'§he prodit wag ﬁlS(sniveQHJ l(pﬂ miydl))xar@ @E fﬁ:e%dﬁe@zo give 461|§ g EltShlymneg} er )
Q)%/[ EXAMPLE 41 Synt hesi's of. 1H—| ndol e-2,’5-di carboxylic acid

b| s {{ 6)20 ' no- et hyl car banoyl ) --1- pr opyl - |ndoI 5 yl]-amde}-94 To a’

sol ut IonNwiR 98DCHYAs. 55018 L4THEL ), ¥ B8, s, Ao RYS7 .5y A GAch PSHTE
& 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~



anhydr ous. net hanol was added 10% Pd/ C (Degussa type, Al dviDeleemb8r 20049).. The
flask was evacuated and flushed with hydrogen three tinmes and finally
filled wigphygispogen at 40, psi.. The suspension was shakepcyigioass! y f or
45 mins. al anbient. tenperature. The suspension. was filtered through a
Buchner funnel and rinsed several tinmes with nmethanol-The filtrate and
was hi nggecavssrewasivaaidtat 352 q oo 72 hysh esdbsthed bendeagratet iim gaau. he resdbicovasas t hen

B b 22 bl
t t f
e AR L N e B Wiy

acidic }@me(wgrat@m d@@,gtn.estzs Thecoturtii @%0as 60%nsenarite gedieni duegdd once
nmore with 0.001 MHCO and three times with water. The product was dried by

evapor afiisHes; & od/miw)rtceatford M. asthabis-yfluqrpacetate sale Thissyapbssphredin davl in a

bone et B MR e S AR B e TR B S

then copgentt@l G 4b MR efhBEolBRIAUL YRS bid-AKERaNP30.0h8)2 Nl DME and.
pr eci pl?& %d vmath 40 nL co gl di eot hyl et ﬁer decant Eedmendh% nsed once with

et her. M8 3d5.0dM+FH@ct was taken up into 0.1% aqueous. TFA and purified by
HPLC (\Vydac 12 M Cl8 2.2x25 cmcolum, 0%to 60% acetonitrile gradient. over
30 . minutes, 20 nL/mn.) to afford 94 as the bis- trifluoroacetate.SaIt-
This was di ssolved in 2 nl dry Me@kaffetedato -20'.C and then | nL 4 M
HCl / di oxane was added. The sol ution was precipitat ed “with 40 niL cold

et her t cSyatHesis df DPrapylt Hif-imicde-BiO disalboxy(BGio] bay){[2(B:anBas ethy |zt ayd)-1-

EXAMPLE 42.Synt hesis of 1-Propyl arboxylic acid _ _
bi s-{[ 2- ( 2-ani no- et hyl car badB#y- éﬁ"ﬂ?’gg?’% :“L’H-‘{esz 1 -5-yl]-anmide]-95 . To a
solution of 93 (104 ng, 0.375 mmol) in 50 nL Et OAc and 25 nlL net hanol

added 10% Pd/ C (Degussa type, Aldrich) (0.05 g). The flask was evacuat ed
and flushed \Itbtatsoluhydbﬁgsmmmme()BVirﬁﬁncﬂ)tih 50 méJ]EtpAd'hrtcEZtS'mLtmethymlown at

40 psi. The suspension was shaken ouro for 45 m ns. n
{ empor aBHRE 10T By BlsaRm P ot) (PS8 Thedigh s evacuated and 13Hd Stk

hydrogen three times and finally filled with hydrogen at 40 ps1 The suspensron was shaken
v1gourously for 45 mins. at ambrent temperature. The suspension was filtered through a
- Buchner funnel and rmsed several times with methanol. The filtrate and washmgs Were .
' concentrated to dryness The resulting arnmo -indole was then dlssolved in dry DMF (1 mL) -
“and added to 87 mg (0.15 mmol) 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 mlxture The
| precrprtate was 1solated by eentnﬁlgatlon 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 ethylened1amme ‘was added The reaction was heated at 55° Cfor 72 hrs‘ -
‘. and then concentrated in-vacuo. The resrdue was taken up into 2 mL DMF and premprtated
‘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’
.column 0% to 60% acetomtnle gradrent over 30 rmnutes 20 mL/mrn ) 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 solutron was prec1p1tated with 40 mL cold ether to 7_ :
| afford 95 as the bis-HCI salt (48 5 mg) :
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Buchner funnel and ri nsed sever al . times W|th ‘net hanol , 27%0&!1%@!‘2@@1 and
washi ngs were. concentrated to dryness The resulting -ani no-i ndol e was then

di ssol vegg psvesksy DVF (1 m.) and added to 87 frg (0.15 \AEQT@} lg%gﬁw al -

and placed at 55 C for 24 hours. The crude tris indole

addi tion of 40 nL of 0.001 .MHCO to the reaction mxture. The preci pltate
was |sl\55a3@ii7l[)M+QHjt2r| fugatl on and the acidic supernatant decanted. The
crude was rinsed and centrlfuged once nore with 0.001 M HO and three
times with water. The product ~was dri ed by evaporation tw ce from ethanol .
~Finally, the crude residue was. plEaeefy gyvial. and 2 nL redistilled

R T rea%?;; "_’é{’%%%f e

~precipitated with 40 nL cold #i€ ecanted and rinsed once Wlt-h ,
et her. The crude pr oduct was ‘taken up into 0 113/ 6 aqueous TFA and

purified byl‘dfgcguﬁd@{g OI%%EHH?J&%# i%% &m coI i e 801% to @9% acl?t o%trl le

gradl ent over m nu

bi s- tmn]i EtOA0a0e RateL saklianolas advrd 1@%9@!@@9@@@@& md&icﬁde@lﬂs g)owhed to
-20 nd then | nL 4 MHJ/di oxane was added. The sol uti on was
pr eC| flask wag eypcuptedgngifiughedawith hadrogen giree times 3nd éinalfefiled withydeggen atg . 5

e L R e e e R

| si s- §hspehsion Wad dieidiythedighamyohhed finnéngdf nr%ealskvaﬁmtﬂﬂas—@i@h RRtitansp! uti on’
of commercial ethyl 5-Ntro-2-carboxy-i-ndole (87 ng, 0.37 mmol) in 75 nmL~

Et oAc Tha diltzae and wesshiage Iverepnaenizated ©rdrpress CTheresuling amjwe indaleiwae tien (0. 05

P nal b BGTINR L % e TR A BRI el 5

Vi gOUTOfdE bY hblfs, #he BRIdS Fris- ﬁﬁo%@h@@&la&%&ﬁﬁﬂéﬁot‘ 1L, of HPENSHO S

filtered through a Buchner funnel and rirsed several tinmes wth net hanol
The f thetmmt@nanrxtumsﬁhmgscwae wnefdateddiyaubntrﬁugatgmm thd heidicempbmiatag

o nogadplentes ten, Sesoryed e Sl O (3 o) L AUFS AR, ZTaTH (0,19
was i WPﬂhav{rﬂElr. e 2tdiah 1 QPasried by Byafbratlof Bdic déh eﬁﬁnol.‘ Finally, the crude Lo

- residue was piaced 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 mmutes, 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;..



the reaction m xture. The preci. p| tate was i sol at ed by cemtrebémga;tzom and
the acidic supernatant ~decanted. The crude was rinsed and centrifuged once
nore W t hVOQ 0840681 HC1 and three times with water. The produetrvess/dsised by
evaporation tw ce from ethanol. Finall y, the crude residue was.placed in a -

| | Th
\de:t egng ﬁ%\'gé_dé)f g?"???lﬁ?lgl Sg wt?%e I”@ a‘t‘ @r?qq\’%ﬁfégﬁgeg%gttéteﬁe'gh?jue was
taken Uprodifcwas cctt[téet% @1&%&5 BRIaT RhGEMhA é%éghef&{c@ Whehi gtfjé iher,

- decanted and rinsed.  once.wth ether. The cru de product was taken up into
- 0.1% aq lﬁbdﬂsf/\?l)mdawcteputh Wwated Ti;e fiRla®@ ady/dtaml oveR PMDLZ desRix2or imvazab wm, 0%

to 60% a g 30 minutes, 20. nl/min.) to afford 96 as
t he bi saftl%ﬁgd% dﬁgétéq%g gg?‘ct*‘%%‘hi s was dissolved in 2 ni dry MeOH, cool ed.
to -20 Gyaguw {Ivsb )4 3 L gl

pr eci pltadgggp Wth O m_(%d*?{/etﬁq? tg)af o?tg]dggl gIsEt %j) 0&%}{‘ I’P?? 7
mg) . ) MVBin 7.5f K2 HH, B- Eiﬁ@ltdf&l)ﬁéﬂdﬁyrlméhi}smﬁle) -

5Ni tro--1Hindol e-2-carboxylic acid-97 To a solution of comnercial ethyl

5-Ni t ro-2-carboxy-indole (10.21 g, 43.6 mml) in ethanol (220 nL) was

added 110 nL of 2 M NaCOH. The reacF’H@ﬂwﬁi%irred at 60 Cfor IS hours. -
The reaction was. then cool ed and the ethanol renoved in vacuo and then an -
addi ti onal 20@yntzewiabf§-Ning- Hildedble-Pecdrbeo Vi @oid @QUSh¥o-sthyl)tinige-3gueous
solution was added 5 M HCQ 27 Decenber 2004 WO 02/00650 PCT/ USQO1/ 20334
followed by 1 MHO until pH4 was attained and the acid product was

tatedy sThe f |
P viashed: ore® (LB ESHFbL ARE 6T Sy S48 X labl MR A oheCH g e
filtrat eddudsTHE feactiow @bs RARRed Bt 85UE & XS haY urider ¥ AP AnIRpRrE oMt 8adiBng
(42.8, 98% of acid 97.°. '"HNWR (DVSQ): 12.4 (br s, 1H  1H indole), 8.68

(dd, 1HWap{cao Pfht!balelylemgeme(amremd tirg Iemtmmoey—entmt@an(mmo [The residud wgkol e) |
734(d LE 45 Synt hesi _ _
5o BeEbb i RE YR 21 e e et iy e Finatbgg resigpe 21 g
ol ) - ofvadtiken 89 1189 0D MAC Bsluéd? dhdftheSkspaiorl Oholhtrtbd b bapaw! Tﬁd‘fe%hgeva!"as
added. The reaction was refluxed at 85 C for 2.5 hrs under a
at nos phgqrsgendpﬁen dga@lpxm (220 mL) and ammo—proptomtnle (3.96 mL, 54 5 mmol) was added
dropw1se The reactton 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 ﬁltratton ona Buchner fumtel 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.
lH NMR (DMSO) 12. 34 (br s, 1H 1H indole); 9. 1 (dd, 1H, H-4 mdole) 8.7 (s, 1H, amlde :
' NH) 8 04 (m, lH H-6 1nd01e), 7.55 (m 1H, H- 7 1ndole), 7.38 (s IH H 3 mdole) 3.54-3. 49 o

- (28, 2.78 (dd, 2H).

EXAMPLE 46
Syntheszs of 5- Nztro~1H-mdole-2-carboxyhc 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 smpensmn was then saturated w1th dried HCI gas for 5
- hours. The gas stream was removed, the flask sealed and kept overmght at 4° C. In the

* morning, the suspension was concentrated in vacuo and then coevaporated with anhydrous

-59..



- was cool ed to anbient tenperature and the m xture concen¥Daicemben20CUO. -

- The residue was taken up into 75 nL di oxane and the suspension :
concent r X@#2/00¢5¥ acuo. Finally, the residue was taken up iPCDUSGO20084
t ol uene and the suspension concentrat ed in vacuo. The residue was suspended

nades” MR T S hSBE R G il S A e e )18“’5‘5

hrs, ar@sgea8ad G 0 3m ,OMIIL _
and vvlthsr{n gour ous?gﬁc{u?%lﬁ%mfﬁggl Mﬁ(ﬁig@%@%g un{%c\a‘%ﬁﬁiag%0§ ai ned :
and t heas.akfterdtihisi the ahs sca@&: Whs ﬂmﬂﬁfdehH@lasmle@CtdﬂCblaceﬁﬁe4?’01&&&1@1@&1 '
collected by filtration on a Buchner funnel and washed twice with water.

The fi Ithe meBRGLhelFaastionves crresiraigd & weyeiand cosvaparajetorcetwith afilyddouws, 13

I(-l-légl igndﬂfd@l H@O%‘%() Tﬁiﬁl\é%a“% S)“ﬁ’_ﬁn%eé énquflmus fﬁanprﬂg% @tegefilggd%n ' a
| H B Withatly@lous btidBol snd drdd ikhvackd @lfrd 139 38641%mc£1mf 331), 2.78 (dd, -

2H) . EXAMPLE 46 Synthesis of 5-N tro-1Hindol e-2-carboxylic acid
( 2- car bEMIMR GVISOHt Py 9.0 flirdn, 319, Hitinddie &oBnidine, 8)75-8.68(bmsp? H, wasdine),

ct nanor s (i JRREPB 3RS REn (ot Al i 81 Gty el 6§°ﬁéﬁ§@: The

gas stzﬂammséemmg, the flask seal ed and kept overnight at 4 C. In the
nor ni n t he suspension was concentrated in vacuo and then coevapor at ed
with aM d”r76L[M*Z£] Decenber 2004 WO 02/ 00650 PCTI CTSOL/ 20334 et hanol (100 .
m.) to afford 3.26 g of imdate ester intermediate... 2.26 g of the crude
was suspended in anhydrous. ethanol (100 nmL), cooled to O C and saturated
with anhydrous NH3 gas. After 4 pssSavipd S source was renoved, the flask
seal ed and placed at 4 C overni ghtﬁ In tqgewrmr ning, the reaction was
conceniSyatiess ofi | Helodalech dicoebapyiiv atidbiofe Midrhaanhiddyberdylcaidnap- 1 H-100
nL). The residue was suspended iidol Iy diade-mchanol (200 nL), filtered,
rinsed wi'th anhydrous ethanol and dried in vacuo to afford 1.89 g (5. 86
mmol ) of 99. 'H NVR (DMBO): 9.1-9.05 (br in, 3H -H4 indole & anmidine), =
8. 75- 8.'65 (B assolutiontf “altm}mdo)e-amshmﬁ’ swd;nmg.osﬂsmmmnmmetmwmmm

.y 'ngocl[ ﬁ;mk (kS wad Baadd fods A 03283 8pS aldHony @15 f The sl Gal ™ 21

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 wéfe concentrated t-o'di'yoess. ’fhe resulting aﬁﬁno-indole was‘ then dissoiifed m : _7
dry DME_ (1.9 mL) and added to 75 mg (0.15 mmol) 'f‘pr-Iii'dole-Pfﬁ” in a vial and p;laced'at
| 45° C for 48 hours. The product was precipitated with 40. mL cold diethyl .et'he'r',i decdnted and -
rinﬁédonée with ether. The crude product was taken up into 0.1% aqueous TFA dnd. 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 prc(:1p1tatcd w1th 40 mL cold ether to afford 100 as the bis-HCl salt (62.0 mg)
' MS 3306 [M+2H]/2 ' '

: EXAMPLE 48 N
Syntheszs of 9H-Carbazole-3 6—d1carboxylzc aczd dzpentaﬂuorophenyl ester—lOl
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- EXAMPLE 47 -Synt hesi's of -JH 1 ndol e- 2, 5-di car boxyl i ¢ aci d27 December 2004

bi s-([2-(2-carbam m doyl- et hyl car bam)yl )-]H indol-Syl]-anide)-100 To a _
sol uti on o¥0'0modss®- i ndol e-am-di ne” 99 (117nmg, 0.375 mol) | peetkéaaets (30
rL) and EtOAc (10 nL) was. added 10% Pd/ C (Degussa type, Aldrich) (0.05 -
g)'. The flask was _evacuated and flushed with hydrogen three tines and
finaldy fill deommerrisheartsgels (50250 3@smmol)wae sgwpéeetmhlmbemmét& mL)

Vi gour o .45 man t r.a The.s S]. on

Dt e e (2 B R R B ] Do SRR B R B o
The fil tde@dti%n&ﬁh@ttd/t@ﬂﬂ&@ﬁctﬁrrﬁlx@%%tﬁtﬁlﬁgrehﬁx@Bﬂd@ﬁer unld®® aldBehthidspbre
am no-indol e was then. -dissolved in'. dry DMF (1.9 nL) and added to 75 ng_

(0. 15 nrand)sloviy heptad 6. L00PF @ After Zahnsi 20 nﬂmbnpbxmmeﬂ HCI wAS a@dédand4Be hour s.

- The product was Premg&tat ed with 40 nL_col d diethyl  ether, decant ed and
rinsed JACBCTAMNERIMSTREYd toThd” & (i hsrstdde nhiglure ataéﬁortrﬁntrﬁtee iy vaaup ad s

TFA and C .
Teot ot it th 2 RY OB G dONES oy 68 pnlailinelih PRI ol B effther

bi s- t r i ffutmesl OBlecfilataes wad ddjusted & pIaS vlitts s M ¥, éovléd tordmisiet tbﬁ&ian@@@;h@d to
-20. C afﬁd then |I_nmL 4 M HCl/di oxane was added The sol ution :

pr eC| pi tidteses. e flage was doied bycneyapostionfiigy nrdtﬁnakﬂweeuwetor@foré 4186 g90. 0 |

%?QQ Sql M-2H] [-2 EXAVPLE: 48 Synt hesi s of
9H— Car bazo % % di carboxylic acid di pentafl uorophenyl ester-1'01 27

Decenber  2004THAQrOR GAGE v RQAT¢suHek /238 33hcema et frind hnltyd Sz ridifethis thnes30
mmol ) was suspended.in_chlorobenzene (48 nL) and trichloroacetonitrile

(7.2°n,2n¢ EIIWF‘} "a@taréEMFAﬂl@%n%@lta@erppa&dedammet(ﬁ&%mn VeEnglded fellowwed

m Xt ur ey, r refl e e y
at rmsphe?re ga(eﬁ ’}mﬂh ggnt\g@ﬁogofbﬁwlggﬂ%fr? er gﬁﬂ%‘%@“’rﬁ_ gsr(r:%ﬁ?l ? ated
HCO was aadﬂknﬂtambrmﬁe oveRMpRe @duhen bowepamed ut ﬁhcﬂtaoTﬁe fealdug vie Wi pubtiRd

m Xt ure was concentrat ed in vacua and then ended in 2 M KOH (200 m.),

r ef | uxe@nfagilic %wluwsmgqéﬂ%ﬁtoﬁcﬁpbmed TEl'Wrm taVaBldeSﬁﬁ]é’ﬁd it aphydrousThe

ana 111 05i2he TR By el et Vtatile 200 Tl oA BBl T A e hanor o

times thatmctﬂcgﬁ 9904)(3 28! Hde&_@j 3G (@d, 2H H-1&8), 7.64 (d, 2H, H-2&7).

EXAMPLE 49
9H—Carbazole—3 6 dzcarboxyltc actd bzs-{[2 (Z-amzm»-ethylcarbamoyl) 1H-mdol~5—yl] -
- ‘ . amlde}-lOZ '

. To a solutien of “5 'nitro~indole EDA Boc’; (74 mg,' 0 21 mmol)-in methanet (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, decanted 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_‘wa‘.s taken up into 0.1% aqueous TFA and punﬁed |

-.-61.-—--7 .




The crude diacid was dissolved and concentrated from anby®«eembeyposk ne -
three tinmes and dissolved in dry DVWF (14.5 nL). Diisopropylethylam ne -
(5. 05 nlL) weszemdsed fol lowed by 2.62 nL (15.25 mmol) of  pcrusei/zo3ss

pent af | uorophenyl -tri fluoroacetate. The reaction was stirred at anbient

terrpe_raﬁi)u(r;ﬁP (\fz{lm ght_and then concentrated in vacuo. The residue was then
purifie LC &Vydacd Zye M Eot LAK2em wglusan 08t @@%dce@néﬂle'medlpnwwcﬁoms

?bSZSLV%m%P@S%%ﬂW@Pbﬁﬁ%%% BB oA P Sl Tl Abieliellifo oy
H- 1&8) , mlL 6 MO booldd 26220° EXAVRIE %%L%iwcﬁb%id%aﬁe Haf aééléaa"[ﬂ%éﬂ]hhSn aci d

b| s-{[2-(2-am no- ethyl car banoyl )-1 Hindol -5yl }- amde}-1 To a-solution of
" 5-ni t r 838 peksipitarRiwBb @0 milz 4okipthedd 1@ Afforinl 02 dsrtherbisRAGbkal( 33. 4ny). and Et CAc

(25 nl) Pd/ C (Degussa type, Aldrich) (0.01 g). The flask was
evacuat W§ﬁ§dfﬁﬂ§%§ﬁw th hydrogen three. tinmes and finally filled with -
hydroegen-at 40 psi. The suspension was shaken vigourously for 45 mres. at.

anbi ent tenperature. The suspension was filtered through a Buchner funnel
and rinsed several times with nmet hREXAMPIRRs6iltrate and washings were

oy ot Sreld o LGS (i 637 Wa?éféﬁzﬂ%%a}&?fraé%?ﬁﬁ%%ﬁ in
o oo pi LA T 7 R e R e A L N

ether. To the resl due was. added anisole (0.8 nL) and then trifluoroacetic
acid (3.2 rrLi %%nhe ol uti on was nai ntained at anbient tenperature .for 30.
m nutes- and tf %@%@5gﬁ%éﬁmwé@%&wmﬁm O@bM@SQWéH?@/IHMr

decant e N redu S t u |,nto;
0.1% aqﬁ)églr}gm'}'lrlt:% gggggurléledﬁqé@}dp@é’b@%n% %g%g 0 6’6%‘6%%“9 '
PCT/ 1J SGikidt0&Bih IyIF toRLIGck YWEaaL (265 Mrkbly DACA2Paddti Che iTBar Ak fufe WEYO
acetonitrile gradient over 30" minutes, 20 ni/mn.) to afford 102 as the

bi s- t ri PI4eq Bhiberea 2ad pas agitated gRElydpE3 bmf Z{ae repin wagdraingd, mashed wish| ed to
;)rzchp?t g{%m t %Sﬂe %Wdﬂ b%@ %Vﬁ‘gf ?‘ The"‘slgﬁ‘nde&eglagd MEP agg?t{ad ('38. 4';_
ng) . N&v@ﬂ@hﬁat[r%ﬂlﬂ:ﬁnﬁeramre (18 hrs). Next mornmg 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 tnpepude, BS. The '
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EXAMPLE -50 Synt hesis of IH Indol e-2,5-dicarboxylic 27 December2004

aci d- 2-{[2- (2-am no- et hyl carbanoyl )-. 1H i ndol -5- yl]-am de)

5-{j 2- { 2- guanidigpo- et hyl carbanmoyl ) -1 H i ndol -5yl ] -ami de), i:@@msbﬁﬁmﬁm 6).
Loading of the linker. 2.5 g (2.55 nmol) MBHA resin (S=.02) was swelled in
DVF for 5 minutes. 1.06g (7.65 mmol) 4-hydroxybenzoic acid and 1.03 g .
(7.65 nHesin) wamgshmdsvxtIuBb@"oﬂ3vbd>¢M BrFandwivniresed with the TEA/BEsaliREY. DIC was

dded. .Th I dt tl

oo, Fhgesadh AL A iGu e ue AR Tk Rl Rl hoRtly e R Lo HO50
rnL DM:ﬁ%@gmﬁ'nd”éon@ilﬁ‘ﬁ@%@é@u’l@wﬁ‘@ﬁea’%ﬁﬂﬁﬁhQQQOI@é(c@@ bﬂIHnyrM-ml ght at room
tenperature (18 hrs). Next norning the resin was drai ned, washed with DVF

E gxg W@%ldn@%ﬁf@ﬂdﬁﬁm(gmé mgDCV o)), anDl\lZDIEﬁQQa)M 1BCR. @ mn)ql) m?_?hbl '
X), ether and i-t was drie et en e
degree &f TOQBU§F’?PF{H‘F8FP giys Bo. &igp q]é’ggﬁ‘?rg?ﬁ?‘ihtft %E‘gl) gela?f?ff% Eﬂﬂlﬁr?ﬁ’ﬁrpﬁe

wei ght t I I

10 HRRRATSL el 0ath08 Shobifrl i 3'ught] e fury ?%“ ELERTR obf o sppermatant
suspendeds evapdtated inDEvhuf.and ttm:eﬁﬁimng)b,) wiak 6remtamiﬂﬁdmfmbﬂhemdmnl&yetha® g

(0.8 nTmI) DVAP. .The suspensi on becane ¢lear within 5 m tes. | ear
sol ut i o MGEECHg" #55PuR dowpyand wag dged sThe Grydg pro H%IrWSR %@ﬂ’ t he

m xture d o t he -

T o e AR 2R BBl Bl oA e GO SR C*;fﬁﬁ%%mfaq%%ps |
wer e bl og kadmy). aﬁ@bvéram VRN Whi 16.4 202400030 ES MBYEH /26 (datedD@YINIHES : 0. 5 L.
DIEA. The resin was then washed with DVMF~ (3x), DCM (3x), -methanol (2x),

ether (24328hd was dried resulting in 3.2.g B2. The degree .of substitution
was about 0.55 nmol/g resin -="based on the weight increnent. Synthesis:
.160 ng (0.1. rnmol) Boc-5Ai n- Hba-Resin (B2) was swelled in DCMfor ten
mnutes then was treated with 25%EXKMEPES1 sol-in DCM for 20 minutes. |t

was washed 3x with DCM and 3x with DVF. The unprotected B3 was_ coupled in "
DVF wi t h SyBhesigaf U7- indolﬁ@ﬁedlz)?armm;cg@gf{ FdE2-(Zyminpeerylsar towpaibat Brigdein-

(hreo s resthiigel ik el bt tdhdos Bigailigion, ! = 1O

Decenber 2004 WO 02/ 00650 PCT/'USOLl/ 20334 ‘resin was vvashed W th DI\/F (3x)
DCM (3x) and was treated with the TFA/-ani sol / DCM
‘The same amount of tBoc protccted peptlde-resm (0.1 mmole Scheme 6 (BS))

o ‘mstead 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 llH—_.
, -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 (calcd. 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:-



reagent again for 20 m nutes. The TFA was washed out wi Qh[’j@@&%@p@b@hd DIVF.
(3x). The free amno containing nolecule was treated with 10 fol d excess

of | H Px¢@49bRsd - car boxam di ne hydrochtoride (146.6 ng, ! cand
D EA (344 L, 2.30 mol ) .overni ght = at roomtenperature to 5#\7&8@%3& nal |y,

~the product élOS&') was cl eaved fromthe resin by treating with EDA at room
t enper at ur e8.2 ;g (0.Houmole)i®3reas treaabwith (166 mg (0flfmmbhes of UfEPyIatelel- was.
evaporat.ed i n.,.vacuum.gnd. .t he_rengj ning. of was, precipitated from pgethanol

wi o attpamige EytReianae HeDREL Plhtthan ShdScriedin Sampin sl chigle pr oduct
was p%h él@ i . : . - 22 ' < 1. 1@0

acet oni t}fr)i Igorgnrtgé;?lgﬁltegg\gé%%%%Jﬁ%g%gg@f:gvbﬁ%s% %ﬁmﬁégﬁ/‘é‘%ﬁg@. eld

-~ was 18% BRMS2499.21(QUcdERNIHB459230).cal cd. . for MrH{ .: . 648.28). EXAWPLE .
51. Synthesis of IHIndol.e-2,5-dicarboxylic acid . ' , o
5-{[ 2-( 2- ami.no-et hyl car barmpyl ) - 1H-i ndol -5- yl ] -ani de} - - :
2-{[2- (2- guani di no-et hyl car banoylpy s hMp % | -5-yl]-amide), 104 'The sane
amount of t:Boc protected peptide-resi nr(‘ "I mol e, Schene 6 (B5)), instead
of r endpritheyist dfd Fpirdobs 2, 5rdfcarbanplionasd bis- §0-(@ aamediairbuihoyl) dSi-udol-5h EDA
as described in Exanple 50. The resulted am ne was treated, wth 146.6 -ng
(1.0 imole) of 1H Pyrazol e- |- caPoxai¢edil®€ hydrochl oride in DVF (2nl).

sol ution overnight:. The reaction mxture was evaporated to dryness and
the remaining oil was- dissolved in 5 nL TFA containing 20% ani sol. The
depr oAy 5iAmincalH ¢adait-2tearbdkydid afidbts] estdteno [B=EHYMuUCt was ~ precipitated
by addition of 45 nl. cold diethylether. The precipitate was filtered off,
was., ashd® awolptian ofdr-Nifret Iiaindale-2¢arbpiilic acid engshyd dater (183 200mig (0] wi t h

over TSR LRyl BRIt B¢ R Sdde BEERR 5 104
ES MSiva4BsalB3 (ifikk @dth hdro ﬁ&n&ﬁﬁw%uim%@elﬁ aéag Y BS Fs)sﬁir;f}le Qhspbhsibmdol e- 2;

. 5-dicarboxylic: acid bis-{[2-(2 guanidino-ethyl carbanoy :
i ndol W3s ghired wiggrguslyap soorn remperatiye forAPominyzs0 The 088lysPeas fiisaed 26B8% 8. 2 ny.

(0. Olﬁﬂp‘ﬁé S)as %Q%Qra &d ztnrv%%tug (o} \glr}n%ss%%h% rggllt{eg B}aannlrrrlgl- lﬁ-ir?&qlélitclg}/laro?{%fﬁclz e-1-
acid methyl ester gave a single spot on TLC (Silica,l toluene-ethylacetate 7:3, Re: 0.31) and -

was used for the next step without purification

(B) 1H-Indole-2,5-dicarboxylic acid bis- {[2-methoxycarbonyl-1H-indol-6-yl]-amide}, 109
| _ _The f'resh]'y prep_ared_ (as_-des‘éribed above) 6-amino-tH-indole-2-carboxylic acid - -
methyl ester ( 0.91 mmole) was dissolved in 3 mL of dry DMF. 235 mg (0.44 mmole) 1H-
Indole-Z,S—dicarboxyIic'acid 'di_pentaﬂubrbphcnyl ester, 110 (Exarniale 1, .Step B) and 156 pL -
1(0.91 mmole) DIEA: were added and th‘é Tnixture was heﬁted ﬁnder' argon at 55 C°lforthree N
days then was ev_apofafed to dryness. The oih:( residue was .trifurated with ether tc'i- giv¢ 200
mg (83%) éolid pfodixét which was pure enougﬁ_to céntimie thie synthesis withbut further

purification.

© lH_—InddIé—Z,S-diqarbOxylic acid Bis-'{tZ—(ZQaInino-ethylcar\bamoyl)-lH—iﬁdol~6'~yl]—
amide}, 106 . - . - o

: i 50 mg (0.091 fhinbié)—l()?_ (R=CH3) was dissolved i:n-.2 m‘Lrneat‘1,_2-ethylenediar_nim-3
and was kept at 55 C°.o‘vcrm'ght (18 hrs):a‘nd was evaporated to. dryness. Th_e residue was -

 le4-




car boxam di ne hydr ochl ori de in DIVF (2rrL) sol ut| on as deaEDebeﬁbem(ﬁqarrpl e .
51. After evaporation, the oily residue was purified with HPLC in the sane

- way. Yi el gio demobsony (23% B9. -ES Ms: 690.27. (cal cd. for MpdtusehaRss0) .
EXAMPLE 53 Synt hesis of | H1ndole-2,5-dicarboxylic acid

bi 2. (2- t hyl carbanoyl )-1H i ndol - 6- vyl d 106 (A

O o Al 2ol %)a?@{m&rﬁ'éé%sdr@plﬁa&t?@by (b oL 6% %F&msr( o o
| ut £ .6-Nit d b d..qmet h 1 '

O i S e B R E R ek o R BB ST iy 2R B0 ™0

‘added. {bg was ?ﬁﬁﬁe&‘@ﬁthrﬂ FEG‘EV?‘déc' BSm\ L b, 2&2@ ROSMBANY itb kot adkloRitHkdr ogen

at 30 to. 35 psi he suspensidon was stirred vi gorously at: room tenperature
for 30 mradikngsverBlemintias, fiow 2asLimin).cftecbunified compouid Was traesfovas! te\Iﬂralor ated.
ess.. The resul t e-2-car bo li.cC.

'mgt Kﬁfw%‘f By 3@%@&% ig2 @L@%%P?&?aﬁrﬁgwe@-wﬁwgﬁ ds HOX 2R é&%?ﬁ?tg‘% 3,

| R0, ' A P00 U R4 6 00

~ bi s-{[ 26082b6pxycar bo3{ayl - 1H-i ndol -6-yl ] - ani de};, 109 (R-CHB) The freshly
prepared (as, described above) 6-anmino- |Hindol-e-2-carboxylic acid methyl
ester (0.91 nmole) was dissolved in 3 rL. of dry DVF. 235 ng (O 44 mol e)
| H | ndol e-2, 5-di-carboxylic acid- dpRANIP ?a@,_{ophenyl ester 110 (Exanple I,
Step B) and 156 (0.91 nmole) D EA were added and the mxture was heated
under - ar§yaheais dpo FoIhdule-Lff-diearidaylic ddié Bisv3- (B\anpno-prepyldavbamgyile 8- Linddle
oily residue was triturated with ether to gl ve 200 ng (83% SO|IC| product
whi ch was pure enough to conti nue S W) S W thout further - - :
purification. (C IH-IndoIe25d|carboxyI|c acid - -
bi s-{[ 2- (2-'am no- et hyl car banoyl ) -1Hinciol -6-yl]- am de} 106 50 mg- ( O. 091

mol e) 109 (ReRpdindal1 & 5sohtedzddnseniribed for coﬂrpemhwlmmcﬁ:ammesand was.
kept at 55 C overnight (18 Tirs). . and was eva orated to % Tﬁe
resi dueu6iag pmi:@n%i,iaémm Step . W@’l@@@@gi@ S@fl‘f é@g@iﬂ or M+

634. 29).

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- C
‘ 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]—. -
amzde} 114 | o '

- N | _65‘- .



di ssolved in 2 nL nethanol and was pr eci pi t at ed by addi 127®?ecerfnbé|5200ﬂL of
ether. The precipitate was spun down, the pallet was washed twice with

et her. and w@sgz/0iss@€d. The crude 106 was purified with BPLC (y @< {;Q C18
2.2x25 cmcolum, 0%to 60% acetonitrile. gradient over 30 m nutes, r; ow 20
mL/mn). The purified conmpound was transferred to HOJ “salt by di ssol vi ng
in 2'nm net ha(amhpourrdehltri Wgs syntHESi’zelehs gd)d,erdﬂgﬂdesdfhbedlfbxabﬁlpaﬂdd po&di pi tating

with et he_ qver 06. ,ES M5: 606.30 (calcd.
For  MerRNe S VIl ilis G WSk 65 2 aled o GTEE 8 M car oy | ¢ acid
bi s--([2-(3-am no propyl carbamyl)-IHindol . 6 ylJ-anmide}, 111 Conpound 111
was synt hesi zed as descri bed for Conpound 106 in Exanple 53, using - :
propane-1, 3-diamine in Step C. Vi e[ﬁrx&vﬁ’[rmsslS% MS: 634.38 (calcd. for-
MrHk 634 29) . EXAMPLE 55 Synt hesi s

NN . Bi s- fgzm(‘le%ﬁyrmémee?rWrceaquaahogwr)fbr&-([ﬁr(émmlsowtﬂﬂreréamy%Iépfﬁmlel -Syip
Conpqund 112 was synt hesi zed as genera y scri bed for~Conpound 106 i n,
Exanpl e 53. Yield 10.9 ng (18%; Y Sk (cal cd.” for MtFf. . 567. 25).
EXAMPLE 56 Synt hesi's of Pyrr di ne- 2, 6- dr car boxylic acid. L
bi's- ([2-(2-am no-et hyl carbanoyl ) -1 H i ndol - 5-. yl }-anide}, 113 Conpound 113
was synt hesi Xeampeyndgddderas dypthgsiged asgeterally d@ﬂr{k@drfar @O@Ppﬁnd H&mie 53.

L

bi s-{j 2- (2-am. no- et hyl car banoyl ) -1 Hindol-5-yl J- ami de), 114 27 Decenber
2004 WO 02/ 00650 PCT/ US01/20334 Conpound 114 .was synthesized as generally
described for Corrpound 106 in . ExaEﬂzﬁme%l d-17.1 ng (30%; M. 568.24

(calcd. f OES'yn esis ]lé? }6 )315 )[2~ Rfl'ra\nl\{ﬁo_—gthy?carbamoyv IH-mdol—o-yl] —zSOphthalamzde 116
Compound 116 was synthesmed as generally descnbed for Compound 106 i 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 brs { [2—(2—ammo ethylcarbamoyl) ]H—mdol 6—
' yl]-amzde} 119

-6



.Synt hesi.s Pyri di ne- 3, 5- di car boxyl'i ¢ acid . 97 December 2004
bi s- (C2- (2-am no- et hyl car banoyl ) - 1H-i ndol - 5yl ] - am de), 115. Conpound 115

was syn"tvggé é@ ES gener al _I_y'descri bed. for Conpound 106 i pdPyse1esdsd 30 ng
(53% 988758 (calcd. for MkH : 565.24). EXAMPLE 59 . SyntheS|s N

N - Bi s-[ 2- (2-am no-et hyl carbanoyl ) -] Hi ndol - 6 yl]-isopht hal ami de, 116 °
Conmpound 116 was synt heS| zed as generally descri-bed for Conpound 106 in
Exanple 53. Yield 34.9 -(61%; Ms: 567, .26 (calc or Mk . 56_7._25).
EXAVPLE. 60 §9WPHE%4 %13337#& omﬁ@sqedesafm?éﬁ"m@w@ égi Gompo‘mﬁ“ﬁ

R ST A1 ke a7 o 1

was syn as géner nmpound 106 in Exanple 53.
Yield 35.5 rrg (61% VE: 568 25 (calcd. for MH+ : 568.24). EXAMPLE 61
SyntheS|s Pyrldlne24d|carboxyllc acid . o _ ' e
bi s- ([2- (2 am no- et hyl car barmyl) EXANHIE B3y - anide), 118 Conpound 118

de 25 53
Vol o St P enEt b SRTLLY B f/?é?%“ﬁﬁ‘*"%%@%@” AT
Synt hesi s . 1H— Pyr azol e-3, 5- d| car box;dmzaejaqnol :

bi s- ([ 2- (22- ami no- et hyl car banoyl ) -] H i ndol - 6- yI] am de) : 119 --66 27 N
Decenber 2004 WO 02/ 00650 PCT/ US01120334 Conpound 119 was synt hesi zed as

lly. d be Co d,10 179 ‘
ﬁ/gner527 g 3 ( §ﬁ{ghuncf 6%(? g Sy mﬁ’%lr%e(} # Sc%@%%s@gﬂ?@%@d Pobim (17%
Thi ophepgargpesdi Y?él@@}qyxhg&m) b sra{lochied afot poHIET hyiscANbanoyl ) - 1H

i ndol -5 yI] am dej rrpound 120 was synt heS| zed as generally
descrl bed for Corrpound 106 in : :

. _ EXAMPLE 64 : ‘ ,
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)

. EXAMPLE 65 ' .
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



Exanpl e 53. Yield 8.7 mg (15%: MS: 573.19 (cal cd. for wWecén@zagm@'
EXAMPLE 64 Synt hesis IH Pyrazol e- 3, 5-di car boxyl lc-acid

bi s-{[ 2- ( Ivy@@mrset hyl carbamoyl ) -1 H--i-ndol S yl]-am de} ’%éxgﬁ ound
121 was synthesi zed as generally described for Conpound 106 e 53,

Yield 3.7 (799 ; Ms: 557.23 (calcd. for MtW557.24). EXAIVPLE 65 Synt hesi's
| H | ndol L tilond défbld&éﬁl—.?& -déairtoxylic acid bis-{[2- (Z—dzmethylammo -ethylcarbamoyl)-1H-

bi s-{[-2- (2- anni no- et hy[ car baroyl ] - 1- net hyl - ]H benzi m dazol e-5 yl]-am de),,
122 Oorrpound 122 was synt hesi zeliaRk 693411' f"éqiq}y Hescribed for Conpound 106 |n
Exanpl e 53.. Yield 6.8ng (10%); Ms: 636.37 . (cal cd. for MrH+ 636. 40) : '
EXAMPLE 66 . Synthesis |HIndole-2,5-dicarboxyli.c aci d :

bi s- ({2@;zsyﬂhmeomwebhﬂ-mmz-ca@bm@aﬁ@emmﬂle]thﬁhmlmmeﬂiyi)ﬁamﬁhk B de) ,
123. Cbrrpound 123 was synt hesi zed as generally described for Oorrpound 106
in 53.  Yiel d° 211%(%327 mpple) GSitradH- 1330'(3c7ap@rboxsflwracm+methséeateewys disyoiwgd.E

67 --67 12 4 2/ 0 PCTI US4 ynt hes .
L | ey o O PR T S B A O POSRUS oyt )1 1
i ndol - 6 eyAgorasd. Ciﬂﬂe,org%ésﬂlﬁ) wY fc@tddswih nﬁfe%ﬁer 9 Zgl‘!/e kb H%‘%SQ"/@ R{%ﬁé\b%&ﬂd' C-
acid (2-dinethylamo-ethyl)-am de, 125 tro- .

H i ndol adpchowpsyex further amf@ﬂanS'I)aWels"it(eahM@ MrF oR¥Bd3) n 4 nL neat -
N1, N - di net hyl - et hane- 1, 2-di ani ne, was kept at 55 CO-overni ght . and was
evaporated The oily residue was triturated wth n-hexane to give 528 ny

- (84% ygi%j OyMtRa ot 6-Whiifidl 1 e apR -4 HEb BRI d {Z-%etﬁ@anﬁy eéh%g(eﬁﬁhé‘h or...-
MrH+: 2 13) (B) Synthesis of6-Am no- IH i ndol e- 2- carboxylic
- (2-di et hy| aforasobitiop of- &h? deg (012mmdle) ES&QIMlmnre@ff e&&nﬁl/a@y(aﬁeﬁtemrbl e) 125
| _
'nam fb%%/@ 48mg avrs]rgs é(ﬁlegy’i‘h Cﬁas%twas ﬂushed 3 tnnes with hydrogen and filled- with
hydrogen at 30 to 35 psi. The suspensmn was strrred 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 wrthout 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- dlcarboxylrc 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 column 0% to 60% acetonitrile gradlent over 30 mmutes ﬂow L
) 20 mL/mm) The purlﬁed compound was converted to HCl salt by drssolvmg n2mL |
methanol treatmg with 1 mL 4N HClin dloxane and precrpltatlng with ether to yleld 7. 0 mg h
(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 - amzde} 127 | )

- p8-




- 10% Pd/ C (40ng) was: added The flask was flushed 3 tlneg7ymgﬁhmydxmgen and
filled with hydrogen at 30 to 35 psi. The suspension was stirred

vi gor ous 9pm tenperature for 30 ninutes. The catal yﬁéT,ﬂgﬁn{mhtered
of f, thek¥oﬁ%wgfe was evaporated in vacuo to dryness. The solid 126 was

- used for the next step wi thout purification (C) 1H-indole-2,5-dicarboxylic
acid bis- {[chrap@lmmwm thesizby hcgenbeity\deseribed forl 6bmpound 124eimi de} - 124

The freshly prepared (as descri bed above) 126 was ssalved in 3 nL dry
DVF. 5Exampl¢ 67. Y_Lletﬁ‘rbé e ma A%l 6° 9361%1%@35%#1'?" 5:?2’ ).

dipentafluorophenyl ester (Exanple 1, Step B) and 103 pL (0.6. nmole) D EA
wer e added and the m xture was heat ed under argon at 55 C overnight (18
‘hrs) then was evaporated to dryneEXAMMEE 6pude 124 was purified wth HPLC :

(VWydac 12'pm C18 2.2x25 cm colum, 0%to 60@6acetontrllegg @dlent ﬁtfg
M nut esSyrthesis of A61-fndoda-A)-diveropdici acidbisd binférdie i minme By c &b iRt S sal t

by dissolving'in 2 nL neth £3al 4N HCl in. dioxane and -
precipitating wt h et her td‘a}a"%‘? dhrfngof 519]]\/\%&%} ﬂJ?24 ES MS: 662.29
(calcd. for MrH+ @ 662.32). EXAMPLE 68 SyntheS|s of ' o

| H I ndol e- 2, 5-di car boxylic acid bis-{[2-(3- d| rre | ani no pr op I _car'barmy_'l ) -
| H i ndol - 5 yoqmpmmﬂel}zs wegsmhee@gembmne fw ogpopest 1120334

Sxans! drried LGRHEL I C PR s R et 3%%1’?@%7}?%"66‘@?)5‘#&"288 %Ei‘ "
EXAVPLE 69 Synt hesi s of I H-I ndol e- 2, 5-di‘carboxylic acid

bi s-{[ 2- (2-di net hyl am no- et hyl carbam)yl) 2, ~di hydro-I| Hi ndol - 6 yI] am de)
128 Conpound 128 was synt hesi zed #X4MIIE WDy descrl bed for Conpound 124 in

Exanpl e 67.. Yj el MS:,. 666 _
EXAMPLE -gd @’ﬁt"ﬁgﬁ@déi?gg? l(fﬁﬂ(%ﬂfd?)@”'f "’é"“'ra"'i3 i gf%é k& %”‘%é’gwdm propy 1@9,%?;,%}9
biis-{[2-(2-di methylamino prsopy)6ar AARMS=y1]- amlde 129

2, 3-di hydro-] Hindol -6-y1]-am™de}, 129 Corrpound 29 was- synt heS| zed as
descrl bed for Corrpound 124 in Exanpl e 67.

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) '

e 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] anude 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 .
dryness and the mly residue was d1ssolved at room temperature in ethanol resultmg inan
' Immedtate crystal formatton 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



Yield 23.7 my.(3411/0); M5 694.36 (calcd. for Mrh+ :-'GQa.maembEammLE 71.
Synt hesi s of | H I ndol e-2,5-di carboxylic acid -

bi s- (( 2- [Wol(o2robgsdr oxy- et hyI am no) - ethyl car bam)yl 1+] H-| ndo 3 de),
130 (A) 5-Nitro-1Hindol e-2-carboxylic acid : h’Cé}U%b}/ 030" _

[ 2-(2- hélrox -et hyl am no) -et hyl ] -am de, 131 To a sol utlon of 2.34 g (10
mol e) ENx wq:ll-ﬁrlmdglee’& -RarbaxYimagid [ ((2@4h§ldx@kmeth)é-§zt-zert—bL(thBQ}'calrhibr@B mL DMF

5.2 ¢ (50 M (dg f:@ no- et hyl am no) - et hanol (133) was added and the.
m xt ur eSO RENT-4nidestHd £ or 36  hrs under argon atnosphere. It was then

evapor ated t S
t\émgerat ure ?'gsgqanglﬁn?lg I%P?ﬁ%&# r%&ﬁﬁ'ﬂ‘l'@n?ﬁtl\ﬂ#zlrﬂsggf ? Q@ﬂBOCZQhe
-cryst al wasmedded fat tdogit minpﬁr:imrsl\la?hh atixtoid fecainb afal i @ midtds athd tl%cfeicﬁloﬂl ve

2.08g -product (71%. M ‘(calcd for MrH+: 293.31). 'H NMR (DMSO-
ds): 8. Wesenplcledp 1hmn TE%DMF &'aﬁ AtFpEated ) vaceo,dlic ramaining solih s e H 6); 7. 55

(d, 1H, 7- H13)

N et g@(’? ‘éﬂpﬁz@%"f% wglty. éggc@#f ) ﬁ W@%ﬁ%ﬁﬁz”@z o
2.71- 2. IﬁﬁolérH-IEF& 79 NH‘IHH@@NH)%W-IHFBI@Q'HJ)QS B9 (44,1 R Hhdole H-6); 7.55. .
- NH CH2- CH2- N 0236 Decenber 2004 WO' 02/ 00650 PCTI US01/ 20334 (B)
5-Ni t r ddq Wée!eéif)c'é% yiH, éndsﬁiq‘r H-4); 3.46-3.23 (m, 8H, methylenes); 1.32 (s, 9H, -

[ (2-(2- @g%roxy et hyl - 2-tert-butyl oxycarbonyl - am no)-ethyl]-am-de, 134
2.08g ( 2 mol e) 131 was suspended in 10 nL DMF. 1.71 g (7.83 mvle) "

t Boc20 was added at room tenperature. The m xture became clear. in ten _
m nutes_and the reaction was conplete in i hr. The DVF was evaporated in
vacuo, phé MHHTI' hHrlng]G’rZ errbereylicaeigd( 22 -hydiaxy-ethyl2gertgrdplanydarhanyy el d
1829( I—h O-d6):12.33 (s, 1H |ndole H1); 8.79 (s, 1H,
CO-NH) ; ‘f‘% ole H3): 803 (dd. 1H, indole H6):.7.55  (d, 1H,
i ndol & "t 7) 193 gauﬁgn om%ln&dm Suthdldy 13 i zﬁxx%?te%@‘bﬂ-éhbm%ﬁ{ﬁh\ébﬁ&eﬁl 1.32

(s, J 5- Ami no- I ndol e- 2- carboxylic acid
[ (2- (2-1|%P @(ﬁ@mg)lwa@ added. Tﬁl@tﬂﬁlsbwsanmd@tlmeamiﬂno)lycb’bgw @.nd-ﬁ]hacbw;thlBS To

3 ToAiaPat s bk PobRRnHoidioves S sy Slroat et o ogen

and fi |1-J11ﬁ§tew THE catalyst was filtered off, the filtrate was evaporated in vacuo to dryness to result

in ISOmg ( 100%) 135 that gave a single spot on TLC (S1Ilca toluene—ethylacetate 1:9, Rf
0. 16) and was used for the next step without punﬁcatlon '
(D) 1H- Indole-2 S-dlcarboxyhc acid bis- ({2 [2 (2—hydroxy-ethylam1no) ethylcarbamoyl] 1I—I
1ndol ~5-yl}-amide), 130 . : S
180 mg (0.5 mmole) 135 was dxssolved in 3 mL DMF and was reacted with 50 mg .
. (0 lmmole) 1-H—1ndole-2 5- dicarboxyhc acid dlpentaﬂuorophenyl ester and 86 pL (0. 5
| mmole) DIEA overmght ( 18 hrs) at 55 °C. The mixture was evaporated to drynes in vacuo
~ the semisolid femaining was tnturated w1th ether to give 190 mg solid 136. The tBoc
_ protectmg groups were removed by dissolving it in*5 mL TF A contammg 20% anisol and
reacting for 30 minutes at room temperature. 40 mL ether was added and the nuxture was
spun down. The supemata.nt was discarded, the pallet was ‘washed with- cther 3 times and was -
dried. The crude 130 was punﬁed with HPLC (V ydac 12 pm C;s 2.2x25 cm column 0%t
. 60% acetomtnle gradlent over 30 minutes, flow 20 mL/mm) The punﬁed compound was

7' converted to HCI salt by d1ssolv1ng in 2 mL methanol, treatmg w1th 1 mL 4N HCl in dloxane

76—



hydrogen at 30 to 35 psi. The suspension was stirred vi gdDegsmpea004Ho0Mm .
tenperature for 30- mnutes. The catal yst was filtered off, the filtrate .
vvas evapqweteefdo&,n vacuo to dryness to result in 180ng (10Mm$&520tsfmat' gave
a single spot on TLC (Silica, -tol uene-. et hyl acet ate 1:9, Rf: 0.16) and was
used for the next step wt hout purification. (D) 1HIndole-2, 5-di carﬁgxyl ic
aci d bi'aﬂd(pr{a@p[t@ﬁr(@witb@ﬂmx;o wel20:8mngd¥2.3 )1 Wa BFMSy 94 %ﬁ’-l(cai‘;d for M+
i ndol - 6#’{% am-de), 130. 180 nmg (0.5 nrnole)135 was. dissolved in 3 mL DVF
and was ]c)ted with 50 ng (0.1nml e) 1-H i ndol e-2, 5-di carboxylic acid
~di pent af | uor ophenyl ester and 86 L (0.5 nmol e) Dl EA overni ght (18 hrs) at
55 C. The m xture was evaporated to ‘drynes .in vacuo, the semsolid '
remai ning was triturated with et hdi.‘XAleﬁEéZlQO nmy solid 136: The tBoc

AR Ry S R S e

added and the m xture was spun,g8ows.,;/th&; =at ant was di scarded the -
pal | et was washed with ether 3 j"gélgﬂnes ya]nd V\cgeg’pgj;l ed. The crude 130 was
purifiled with HPLC (Wdac 12 mC s 2. 2x25 cm col um, 0% to' . 60%

acetonitrile: gradl ent _over 30 m nytes, w, 20 .mL @? e ified

conpound  was Oﬁ%‘ﬁ%‘i 13 way sypthesiggfl @s S?“eﬂ?l %qSWhﬁ‘ F h “}Rﬁ’“ﬁ%?ﬁ@

t t 0 02/ 00650
rea '8%%45%1\% e ‘Fgelé%'sﬂgg)(fs{s%t)%gxéd’lﬂﬁg CEIFRRIT20666.Y8).

PCT/ U5 prec ing wth er to yleld 293rrg(423/'x)130
ES MS:. 694.29 (calcd, for. MrH+ 694.31). EXAMPLE 72 Synthesis -

| H | ndol e- 2, 5-di carboxylic acid bis- ﬁ%é;ﬂ no- 2- hydro) (y - ' |
propyl car bam)yl ]-TH i n](cjol e-5-yl] %4%@5 CorrL)ou%(;a 137gdv:ﬁs’5§ynt Q}ggz%)zed
as genera _ SditbectPhi 1

VE: 666, 40T AR 1S Oﬁ@ﬂ%gﬂg’g Pdlﬁ%{/fp&ges S@/nteh’}esgl abameilh

| H 1 ndol e- 2, 5-di car boxyl i c aci debIS(S-ﬁ)(]?ar(zﬁe_gllaBI di no- et hyl car banoyl )-I H-

indol 6 yl]-anide}, 138 To a sol ution of 23 8 rrg (35 pnol e) 106 (synthesi zed
as described:in exanple 53) in

To a solution of 23.8 mg (35 pmole) 106 (synthesmed as described in ex_ample 53) in

2 mL of DMF 51 mg (0.35 mmole) 1-H-pyrazole-1-carboxamidine hydrochl_dride and 73 pL |
;(0.42 .mr_nole) DIEA Wa’é addéd. The mixturé was kept'ovcmigh‘t (18 hrs) at ro.c_)m‘:temperatui‘e
- then was evaporated to dryness. Thc oily resi&ue Was puriﬁed With HPLC (Vydac 12 um Ci3
. 2 2x25 cm column, O% to 60% cetomtnle gradlent over 30 mmutes flow 20 mL/min}. The
- punfied compound was converted to HCl salt by dlssoivmg in2mL 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 MHH" : 690.30). o

. - EXAMPLE 7 _
, Syntheszs 1H—Indole—2 5—d:carboxylzc acid bis-{[2- (Z-guanzdmo-propylcarbamoyl) IH—mdol— .

o S 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- ’



2 mL of DWF 51 (0 35 rrrml e) I-H-pyr azol e-| - car boxam dvmcbmeozmﬂmrl de :
and 73 gL (0. 42 mol e) DI EA was added. The ni xture was kept- over ni ght (18
firs) at woomdessrperature then was evaporated to dryness. P&'{t@;g@mﬂ\éﬁ esi due
was purified with. HPLC (Vydac 12 Jim Cl18 -2.2x25 cmcolum, 0%to 60%
acetonitrile gradient over30 mnutes, flow 20 nUrin). The purified
conmpound vvas converted to HCl sal E)byl\ﬁlslé'(’iﬁvi ng in 2 mL methanol, treating

(13 ‘9 1Y Il Dl Bt e hebiipers Wéynft?s.s

| H 1 ndol e- 2, 5- di car boxyl i c acid b % e},a‘;guanl d| ne

propyl car bam)yl) ]Hindol- 6 yl]-amde), 139 Conmpound 139 was synt hesi zed
as generally descrl bed for Conpound 138 in Exanple 73. Yield 2.0ng (8%:
MS: 718.43 for MrH} 718.33). 27 Decenber 12004 WO 02/ 00650 =
PCT/ US0I / 20 A8 was sypihesiaed & saneratiysicscrbed far Gampengd 138 i d

bis-([ i n I y de}, 140 Corrpound
140 m?@%ﬁﬁglgg 05:315 gg%‘gﬂqﬁé ?ds%:gr fdglddl @M%npgggng'i n Exanpl e 53.
Yield 50 ng (24%; Ms: 690.39 (calcd. for MrH+ : 690.30). EXAMPLE 76

Synt hesi.s 1 H I ndol e- 2, 5-di carboxylic acid bis-{{2-(3-guanidino-2- hydr oxy- .
propyl car bamoy! ] - 1Hi ndol e-5 yI ] - afreWYIPL#T6 Conpound 141 was synt hesi zed as

(oo e for TR '?Exﬁtﬁﬁ?%@f%dt%@23%"1%‘9%0 S 3_7_'

| H- 1 ndol e- 2, 5- di car boxykdpgidaehdmdiip1 Hlindele-50) nenigk x4 ar bamoyl ) - 1-
et hoxynet hyI ]H indol-S yl]}-amde}, 142 A solution of 2.3:g (10 mol e).
5-nitro-1Hi ndol e- 2- carboxyllc acid ethyl ester (143) in DVF was ‘cool ed’ to

Vi gorons. St r%ﬁéﬁgtmﬁsgﬁﬁmﬁe ATl boRepbrd k38 St d”%$or .

1. 44. Mield 9.1 mg (60%); MS: 750.37 (calcd for M+H+ 750.32).

_ . EXAMPLE 77 :
- Syntheszs of 1H- Indole—2 5-dzcarboxylzc aczd bis-{[2-(2- ammo-ethylcarbamoyD ] -
o | ethowmethyl—IH—mdol- -yl]}-amzde} 142

 Asolutionof 23 g (10 t_nmole)_Sénjtro—lH-indole-.{;;_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,det' Vacuutn ,for 1hr. 1.44mL
(15 5 mttlole) ethoxymethyt-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 d.xyness The ozly residue was
extracted w1th ether, the ether phase was evaporated and the remaining solid matertal 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-dlcarboxyltc at:1d
: 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 |



(15.5 nmmol e) et hoxynethyl-chloride was added still at 02€Detlabet 2004r € was
further stirred for 1 hr at roomtenperature then it was evaporated in
vacua t o Wp¥BAs&e The oily residue was extracted wth ethegyishg2ssher
phase was evaporated and the remaining solid material was crystallized
twice from70 nL iso-proppyl alcohol. Yield 1.7g (58% 144. 146 ng (0.5
rnnol e) 144 was reduced, coupl ed with 1-Hindol e-2,5-dicar boxyl ic acid

S'nSeBL?T'f.”ZG CE s E5 S Ul o e PSP g e R o7,

ES MB. : g&al car%g;l hfridétidteld 27 %?g{ %4')/ ): EXAWBLER§? uathesi SHof

| H- | ndoI e yl1c acid bis am no- et hyl.carbanoyl) - 1-

. met hox?&@h@xym&t hyl -1 Hi ndol - 5- yl]}-am de} 145 .-72 27 Decenber 2004 WO -
02/ 00650 PCTI'US01/ 20334 Corrpound 145 was synt hesi zed as generally descri bed
for ‘142 in. Exarrpl e 77 using -nethoxyet hoxynmethyl chloride. Yield 22 ng
(27% . ES Ms:. 782.52 (calcd. for V\ﬁkﬂ\,ﬂ) 181 36) .. EXAMPLE .79 Synthesis of
| H I ndol e- 2, 5-di carboxyl i ¢ acid bi's-(]2-(2-ani no-et hyl carbam)yl) 1- -
met hoxymet hyj}n-ti}dslrsl afdei-Iraloje-2,5- zﬁm;de;}yhc%ﬁi Borpdddning cthyicasbamavdslzed as
described for 142 in Exanple 77 usin th | oride. Yield 20.3

ng (29% . ES MS: 694. 35 '(léfépweﬂwrf 'J%% %{g MPLE 80. Synthesis
of of ]HIndole-2,5-dicarboxylic acid
bi s-([2-(2-L-al anyl ani do- et hyl car banoyl ) - 1H i ndol - 6 yI] am de) 147 To a
sol uti.on of Z5niﬂ5§uﬁ@1@6ﬁ/aﬂ’ﬁjaitﬁémz@ﬂ ad @6sctined figad El’iﬁ)ExampINW 28ing§ ng (0. 075.

&) oasenyae ot S ade o a5t o4 TS Pods el i&@rdlg@%;a@%éﬁ ‘o

dryness, triturated: with et her and dried. The tBoc protecti ng group was
renoved by dissolving the dried solid material in TFA containi ng 20% '
ani sol and reacting for 30 mi nut eSEXAMPLEWSIE product vvas preC| pitated with

Synthesis of of 1H-Indole-2, 5- dzcarboxyllc acid bis- {{2-(2-L~ alanylmamzdo-ethylcarbamoyl)-
IH—mdol—é-yl]-amzde} 147 o

 Toa solﬁtiOn of 25 mg (0.031 mmole) of 106 (Exampie 53) in DMEF 21.5 mg (0.075
mmole) Boc-Ala—Opfp ( 48) and 22 pL (0.124 mmole) DIEA was added and the mlxture 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 w1th_
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




‘ether, washed 3 tines with ether and was dried. It was pmﬂefceeﬁewzmm HPLC
(Wdac 12 .em CS 2.2x25 cmcolumm, 0% to 60%.acetonitrile gradient over

30 m nutv@é,ﬁz,t,bégw 20.m/min). - The purified conpound vvas c
salt by dissolving in 2 nL nethanol, treating with | '}f@%ﬁﬁfhﬁ

and preci pltatlng with ether to i eId 16 nmg (68 % 147 ES V5. 748.31
(cal cd. forCapound Y4E8w3§§yntlE9§MIaEdSSJcriSydﬂdeQSdrﬁpdﬁndeM in Example 80,

1H 1 ndol e-2, 5- di.car boxyli ¢ acid bis- ((2-(2-L phenyl al anyl - am do- - _
et hy| dSMgB9s-Fh Ewnfﬁdﬁﬂ)fs@sﬂept thaiFarac proteoting grpuppes FeyBeYEiDATeAtNem 0650

T e AR SRR 2o SR e BRI BRl Whos Rt g or oup

vas raempednly. ThegiboRdihe tfageithead dviabsiatidesd Iredfaififly bR WRIsItAuried WiB0%
pi peridine in DM for 30 mnutes at roomtenperature. The piperidine -

r eagerftharaEhesalisorradetrodnet wiscpurisindiandisgrioirtedia EGIshkt as desstibed ebovednher |

e T T Y R

900. 40) .. EXAMPLE 82 Synthesis of of- I'H1ndol e-2, 5-di carboxyl i c acid
bi s-{[2-(2-L-1eucyl -am do- et hyl car barmoyl ) - I'HIi ndol 6 yl]-anide}, 151
Conpound 151 was synt hesized as dEXAMBEH 82or Corrpound 149 in Exarrpl e 81,

oo SRR e r Bt S a3 i

bi s-{{2-(2-L-isoleucyl-am dozeLhm) 8?)’}3&%})1'5'1""' ndol 6.yl]-am de}; 152
Compound 152 was synt hesi zed as descri'bed for Conpound 149 in Exanple 81,

usi ng Fm)c IIe OPfp. Yield 13.2ny (50% 152; “MS: 832.41 (calcd. for MH :

832.43). VMPLE -84 Synt hesis of of IH|n 2, 5-di carbo yI|c Cld
bi s-{[ 2- (2 ogRUR L e %@H}ﬁﬁ@&ﬁ%ﬂﬁ?ﬂ%’ f%%quﬂﬂun%lg 1153_

using Fmoc-Leu~0pr Yield 15 4mg (59%) 151 MS: 832.41 (calcd for M+H 832 43)

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-

oxane .



Conpound - 153 was synt hesized as described for Conpound2i#fgcembéx2ooa e 81,
usi ng Fm)c Val -OPfp. Yield 17.1ng (68% 153; MS.: 804.39 (calcd. for M+H : -
804. 40) . wW¥NWRLENS5 Synt hesi s of of IHIndole-2,5-di car boxworsacbass4
bis-{[2-(2-glycyl-am do-ethylcarbanoyl)-I1H . -indol-6 yl]-amde}, 154 27
Decenber 2004 WD 02/ 00650 PCTTS01/ 20334 Conmpound 154 was synt hesi zed as
descri bed f oﬂoemwaddé4m smh@@ﬁdpas@ewbedu’et Gempand K indprgipled bl d

Y
synt neseneFe Gt Opg el e e Bl v M o e o RO 7020

gl ut anyl - ani do -et hyl car banoyl ) -] Hi ndol - 6 yl]-am de}; 155 Conpound 155 was
synt hesi zed as descri bed for Conpound 149 in Exanple 81,. using
Frnoc- G u( Qt Bu) - Cpr The Gt Bu prot BEAMBLE #up was . renoved as descri bed for .

b0a. 37" (ol caOMhgHS ety Pboles S Wt o¥ d%if‘n’{é G clghif-dmiio-
| H- I ndol e- 2, 5-di car boxyl b%yt%‘%moyl) -1H-indol-6-yl]-amide}, 155

'bls{[2(2Lorn|thyI o- et hyl.car banoyl ) - T H i ndol - 6y|] amde} 156 © .
Corrpound 156 was synt heS| zed as descri bed for Conpound 155 in Exanple 86,

Vel ' B34, 4 EPIERIBEE it SRR AvEEt (b Comaon SROr ARSI e aci o

b 2: itglol
e e e

i N Exanpneoigig oﬂﬁanggrommﬂfm(qﬂsﬁy) YBi 3.2mgdé pto) 168; Mo 8ahd7 {Bdal. ferot ect i ng
gr oups r}i_r %vd bytreatrrent of the triturated and dried material with
a mxtu f- SU0°~4L t hi oani sol, 2504L EDT 5 nL. TFA and 500 L TFMSA for 2
hrs at roomtenperature. The crude product was pr'eC| pitated with ether,
purlfled and converted to HC salt as described in 80 Yi eId 6. 8ny (25°/c)
157, _ . EXAMPLE 87

Syntheszs of of 1H- Indole-z S-dicarboxylic aczd bis-{{2-(2-L- ornztkyl—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 . . .
Synrhesz.s of of 1H- Indole-2, 5-dzcarboxylzc acid bis-{{2- (2—(N—acetyl— gamma- L—glutamyl)
am:do—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). ' '

-T5-



VB 472.67 (caI cd. for Me2H :472.67). 27 Decenber 200427%0@:%&&3@ '
'PCTI USOL/ 20334 EXAMPLE 89 Synt hesis of of IH Indole-2,5-dicarboxylic aci d
bi s-{[ 2- (@Olzrpessoeucyl -am do et hyl car banoyl ) -] H- ' ndol - 6 ylBcTiR 0980334 158
Conpound 158 was. synthesized. as described for Conpound 149 in Exanple 81;
usi ng Fnoc-Nl e-OPfp. Yield 15. 3ng 61% 158, MsS: 832.41 (caled. for MrH+ :
832.43). EXAMPLE 90 Synthesis of 582 5-di carboxylic aC| d :

AR R G 2?%5%2%%@&%#%@%1@%6«% 42 oo,

using Boc-Lys(Boc) - OSu. eYigkslbaRopl IH3UbI-639-aMRie é% 45 (CaI cd. for MtH)
. 862.45). EXAMPLE 91. Synthesis of of 1H Indole-2,5-dicar boxylic aC| d '

bi s- {[2-(2- (L 2, 3-di am nopr opyl) -am do- et hyl car bam)yl) 1H i ndol - N
yl]-am de}, 0 51 0. 093 nmol FEnoc (E ssol.v i n DVF.

B U PO R TR R e ot P B g e f R

TFA- Opf r 7 1) R ture.

Thi s act- Iu{?}%tﬂrggﬁgglm(?ii% ﬁ%e}{%?f%g’? (gggg 1%@ M§yr81§%ggr(§agcc§gﬁlr as deggogr%?{)Zd for

Conpound 149 in Exanple 81. Yield 11.9 (49% 160; Ms: 778.37 (calcd. for

M+-H 778.356). EXAMPLE 92 Synthesis . of of |H1ndole-2,5-dicarboxylic aC| d.
bi s-{{2-(2-(L-2, 4-di ar ni nobutyryl )EWE 90ct hyI car bam)yl )-] H i ndol -

Y1 1-8m d6hunede by SOTRAMES Gk PRy iy BERGRI 1oL 2 Jg’oe /a; SRR 160
in Exa %?e 51 usi ng Fnbc- %aﬁﬁoé%o ?E@% @d(dgé’q%?ﬁ% g’ &rja.’é ngOS 39
(calcd. for MrH+ 805.39). 27 D&dd@yﬂ-cﬁﬂﬁé} \1\6902/ 0066 PCTf USOI/20334 :
EXAMPLE 93 '
_ Compound 159 was "syhthésizéd as descfi_béd for Compou.nd 147 in Example 80,
. 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-Opfp and the mlxture was
stirred 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). | ' ' '




Synt hesi s of. of | H- 1 ndoI e- 2, 5-di carboxyl i ¢ aci d o7 December2004

bi s- ((-2-(2- (N-net.hyl - L-val yI ) -am do- et hyl carbanoyl )-1H indol -5

yl]-am dewo‘d;ﬁﬁﬁgaonpound 162 was synt hesi zed as descri bed fpofrnfsoipeind . 160
in Exanple 91, . - using Fnoc-MeVal -OH Yield 19.1 ng (76% 162; MS: 832.42
(calcd. - for MrH+ : 832. 43) . EXAMPLE 94 Synt hesi s of of . :
| H- | ndol e- Z, 5-di carboxylic acid bi EXE‘\[MPXJE?:* ar gi nyl - am do- et hyl car bam)yl )

| Hi ndol 3 d bed f
o SRR MR SRR SR TN SRR i T
163; Ms: 918.45 (cal cd. EAIcMBdm oyl QLR i) -5 - faE180 Synthesis of of -

| H- 1 ndol e- 2, 5-di carboxylic acid bis-([2-(2- (vL Z, 3-di ani nopr opyl ) - ani do-

et hyl car banoyl )-I Hindol -6 yl]-am de}, 164 ..Conpound 164 was synt hesi zed

descri bed d 160 d 1 164; ws:'
P76 35 (oal oo @ﬂ%%éﬁ%&aze@e&%ﬁ@@é o5 CpRRArATAD Ferdiedr 10
| ndolye- 2 %&‘&tmwi 081 364fd . Oriel26467 16 s: daslhmriAeb Nty - a3 o)

et hyl car bam)yl ) -1 H indol-6-yl 5 Compound 165 was synt hesi zed as
described for Conpound 161 in Exarrpl e 92. Y| eld 11.2 ing (46% 165 VE:

805. 39 (calcd. for. MH+ : 805. 39) %@@E Synthesis of of - -
| H | ndol e- 2, 5-di car boxylic acid blg nmet hyl - L-valyl)-am do

et hyl caryane B8 7 I- IQZHER
PCTI USO1 ZOB%IELC(fr?pouﬁtg&igGﬂ%g synt haecsl%gg as@%(e;?gg?)l}oeagdﬂgér rrpoun 162

in Exanple 93. " Yield 12.7 ny [/B0Afol166]-ambde}8863 42 (cal cd. for ;
832.43). EXAMPLE 98 Synthesis of of IHIndole-2,5-dicarboxylic aci d -~
bi s-{[2-(2-L-threonyl amnido- ethylcarbanoyl)-IHi ndol - S yl J- ani de], 167

Compound 167 4asowHA't BS S SPhitEsiAR08 ool %6: COMBOHAL 37 E:&n@i@gﬁ' e 80,
usmg Boc—Arg(Zg)_-QSu.‘ Yield 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--




.- Conmpound 168 was synt hesized as described f or Conpound 147 I'n

usi ng Boc-Thr-O8u. Yield 20.4 ng (84% 167; Ms: 808.37 EC&kcembérn200MkH -
808. 36) . EXAMPLE 99 Synthesis of of |HIndole-2 5-dicarboxyl. i c acid
bi s- ([ 2wReddaesony! - ami do- et hyl car banoyl ) - | Hi ndol - 6- vyl 1 p@fiy g@l}g(3§468
anpl e 80,
using BO6-Thr-OSu. Yield 18.8 ng (77% 168; Ms: 808.37 (calcd. for MrH '
808. 36) . EXAWRmEndd@6Syan dyathiesizet a&ﬂestrhbdmﬁot@r@cﬁmdﬂéamﬂxympre gici d

Do i3S VRSO R B B el RS Y 13 00 08 o)

using Boc-A@y-0OSu. Yield 13.2 ng (73% 1.69; MS: 720.28 (calcd. for MH :
720. 30) . EXAMPLE 101 Synthesis of of |IHIndole-2,5-dicarboxylic acid
bi s-{[2-(2-acet oni no- et hyl car banEXAMPHE pgdol -5 yl | - ani.de}, 170 Conpound

170 was .synthesi zed ribed for Conpound 147 jn Exanple . using
acetic anhyg‘ﬂ }(SJ"é"S @5?? lep?étdéﬁ‘i’?ﬂ’@’l’ﬁl"&%bﬁse{ﬁxfﬁﬁ Wﬁ%"’ﬁé‘éﬁ%@%ﬂy Yield

11 ng (60%  170: MEG: 8). 27 December 2004
WD 02/ 00650 PCTJUSOL/ 2?)’%‘8!69’%?%?%?&&{6’%%% es"f”s )ggﬁgf 1H1ndol e-2, -

5-di carboxylic acid bis-{[2-(2-L-gl utarryl -am do- - et hyl carbanoyl ) - ]H—| ndol -
yl']-amde}, 171 rrﬁound 171 was synt hesi zed as descri bed for Conpound 149
i

in' Exanpl e CeTpoupd il g wassyuibpsizedamdesapied forfempornd A4 inExampledidoup was

S, (BGPTSRl o P e BRI, P32 UG Bl s ¢

Synt hesi s of of | H1ndol e-2,5-di carboxylic -acid
bis-{{2-(2-L-lysyl-am do-et hyI -.car banoyl ) - | H indol -5-yl J-am de}, 172 '
Conpound 172 was synt hesi zed as MPI;ECBQ or Conpound 147 in Exanple 80,

Syntheszs of of 1H-Indole-2, 5—dzcarboxyhc aczd bis-{{2- (2~threonyl—amzdo—ethylcarbamoyl)—
| N H—mdol—6-yl]—amzde} 168

~~ 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 Examplc 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-Lys(Boc)-OSu. Yield 19 - (880/c) 172; WM& 862 4% dg@a}r@drz(ﬁ@f M+ H+
. 862.45). EXAMPLE 104 Synt hesis of of IHI ndoI e- 2, 5-di carboxylic acid

bi s- {{2-.( W@ oxadegb - am do- et hyl carbanoyl )- IH indol-5 yl]- anrglﬁhgoyﬂﬂﬁ
Conpound 173 was. synt hesi zed as descri bed f.or Conmpound 149 in Exanpl e 81
usi ng. Fnoc-Val -OPfp. Yield 15.4ng (76% 173, MB: 804. 41 (calcd. for MrH+ :
804.40) . EXAMPLE 105 Synt hesis of BXAMIPLEGHZ%- 2 5:di car boxyl i c acid

bi s 2-(2-L- e 174
Coponna 174 SRR LT ol b BAERLBRI e %%‘J,ﬁ%%{-%@r@nlﬂ %hi e a1,
usi ng Froc- Asp( Gt Bu) - OPf prhyldaebdshid3d)- DHORESHE S DY -Ghflep MAS rermved as.

- described for the renoving of tBoc group in Exanple 80. Yield 9.3 ng (44%
174; Ms. 836.38 (calcd. for : 836 31).. EXAMPLE 106 --79- 27 :

?iggmggczgﬁ%ﬁ‘%‘?ﬂqg% %i‘ sso A%ﬁ%lprg’%%ﬁs_ougdclﬁﬁo?%ﬁénﬁ and

0. 774nL using Fmed-BhROBul 0P 1T he GtBTHRb bR 0B Weasaetieded Adcscitldubi @8 Was

.added to 2.5g of |ba- AMPS resin:and agitated overni ght at room

t enper atfémevIngfof 8o gloup in yample 8ol igl ‘OmgRB%0)t17d; M K64, 3 salodh So-+Hhr ee |
times wi.th, %f three tines w th dichloronethane,- 2 times with nethanol
and two ‘t1nes’with diethyl ether. ‘EacllL washi ng vol unme was approxi mately
equi val ent to the volume of the resin. The resin was subsequently dried
under high vacuum and weighed. Yield of 175: 2.9226g corresponding to.a
substitution of 0.76 nmol/g. EXAVEXAMPLEyO3hesi s of Boc-S A n- HBA AMPS

oy aco SR oo TR it Aot ik O B Db oI VR o

2.5g of Hba- AMPS resin and. agyl,@,y(gg ﬂyg{ngugpt”gt room t enper at ur e. After
filtering the solution off, the resin ‘was washed )
| . Cofnp'ound 172 was synthesiZed as described for,Compound. 147 in Exal_nple 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..




- after drai

three tines with DMF, three tinmes with dichl oronet hane, 22 Ddcerbenpdda

met hanol and two tines with diethyl ether. Each washing vol unme was

appr oxi mM@IY00e3Li val ent to the vol une of the resin. The rBGI/USOEDI34
subsequently dried under high vacuum and wei ghed. Yield of (176): 2.9327g
corresponding to a substitution of. 0.626 IVPLE 108 Exenplary
Synt hesi s-Procedure for C(#ﬁ.’)’ Q(E??%’(W&f”@ 03 MM resin 176 was
washed three tinmes with ca. 5 nL DW and three times with ca. 5 nL :

di chl or omet hane. . The swell ed resin was then washed for 1 minute wth 'a
m xt ur e of Eﬁ%y {anfirnob rl e twas disbVed %h 20 insoliehloort ethhhosah@rhane (and

ﬁﬁl tl{)(ﬁate forﬁﬁnot her.. 20 m nutes-with the sanme m xture

Aftor - GFESNHG: 100 88 OimmaR DMAT wereiaided- Thissoliion was adsledip 2.5 of Hba-

di chI‘orAQ@‘ 78.

D pepti de S?%Sﬁ 349'(511%%d %&%@m&ﬁo&%wﬁes' z%ﬂséé'gia{%g% g tHQQJr%S Ifgﬁdt g% was -

di ssol mch was ﬁfaatlelesﬂ?eeatndes mtletMWthfbe&Bnékm&Bﬁldr@:ﬁethaﬂe 2 thmkd withEA. L
m xture was added to resin_ and agitated for 2 hours to

After :
give r E?F BL%‘?fﬁW{q e pideliath otiveri Baslewpshingyeol tlméézfaé@ppmxnaaw&m s with 2
mL neag

T "k BT GRS A0 BSOS ! s TSR R AR

evapor aidueighe.arisd aNHTS: RH2068 YbirbspOnaink 1WA SuSHIHFHRIVEED. V@nﬁmﬂ’g’mol and .
precipitated with diethyl ether. The resulting precipitate was spun down,:

the ether decanted and the product .dried in vacuo. This crude product was -

HPLC-purified (Wdac 12-m C18 Zrﬁ‘%%%;@é 20 0% to 80% aqueous

acetonitrile gradient over 20 m ni/mn) to give purlfled

177 (see table 1). Conpospiises B&&W-@IMHW Izyg}i usi ng the sane
synt hesi s procedure as above, ut with the foll ow ng nodifications:

Conpounds 181 and 188 started their synthesis with reS| n 175, corrpounds_ ,

185, 186, i 76. The. a e trjpeptide . -
precursor s r om‘fzﬁ'é ﬁi 3@&’ f“f)arsrﬁl??f}}?ﬁg]dﬂg@ “ﬁgﬁgﬁﬁﬁ%a %eﬁbécﬁst ed in:
tabl e 0.8mngdr (' éEs[T)DQEAU%}Q addeal ThRATNERNWRIsSdUSE D @9@bf£1%mpﬂ%@)emn%&ept :
for 1,4-di am no.  butane, which was.dissolved in 600L tetrahydo ur an.

Tabl e.agitated overnight ; at room temperature After filtering the solution off, the resin was washed o
~ three times with DMF three t1mes 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 corre_sponc_lmg 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 t1mes w1th ca. 5
mL dlchloromethane and two times with ca. 5 mL DMF to give unprotected 178. Dlpeptlde
179 (34. 4mg, 0. 09mm01) synthe31zcd 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

--88 -




Corrpound Re5| n Yield MS MS NunberUsedAm ne Used.in ngf omd)eee:lnberimmd
M+HM+H4) .1811751, 4- di am no but ane7. 7575. 35575. 69 182175Et hyl ene -
di am neb5. W@@@@? 64 183175DP8. 5589. 35589. 72 184175DE9. 55PeuARRTB0RD

1851761, 4-di am no but ane8. 3611. 33611. 72 177176Et hyl ene

di ani‘'ne8. 6583. 30583. 67 186176DP13. 1625. 35625. 75 187176DE14. 7611. 33611. 72
188175 Eehapmrhtadinedo bid thcxe5dtng ail WEANRSE v h Betapblangd Bysiphasd sith

Procedurge ound 191 (Schene 8) 0.03 nM re n.176 shed, t ree
1 roe. wiksi s Tt BRttinhacemies WasRun fopR: the g eseﬁ"ﬁet%a o B BFPé‘PﬁQ
The swel it 5%
trifl uordi‘)jggé"lt; ?%éugc%f%% Eé%%'f‘&ﬂs iLl?j'chPl(r])lilrd(c)'érge néeﬁ?i (Itll{nac%(ltgézr Qﬁ%lxﬁl n(zg '
t r eat ed chhmm 1084 0% AGuetiup utatsnitmile radient daere2 i, ey, ragd 2eml dmii)rio gge t he

resin was washed two tinmes with ca. -5 nml di chl oronet hane and two tines with
ca.. 5 mMrifgtlyd(edableibbr ot ected 178. Dipeptide 189 (42.2nmg, 0.09mol . ),

syntheS|zed xed
with 32.4 ngﬁi anéx%q?@t Eé%ﬁEf&S&%?Pghgg{g mn tskﬁth%mgi){%m%a%g ag gged
resin 2_t’>uD®€tﬁrfb@foIl%QQ14g MBUIRAGSHS OoREbhAEOlg120884 831184 gt 488 dtakted t}eemours :
to give resin-bound tripeptide 190. This resin was treated for 2 hours =

with 2 ezntbcmewnthgemﬂaincnmppnndaﬁss 68¢iand 187 seetiesing76. The amirgsyisghdo

filter e(cjzle%% irigepfide precursors from the resins to form compounds 181 through 183 are listed in

table 1 under “Amines Used ” All amines were used neat (2mL each), except for 1 4~d1am1no

butane -which was dlssolved in 600pL tetrahydofuran

. Tablel
Compound | Resin | Amine Used Yield | MS | MS
Number | Used | n inmg | found calculated
SN ' S (MHED | (MHHD
1. 181 175 - | 1,4-diamino butane | 7.7 575.33 575.69
182 175 Ethylene chamme | 5.4 547.30 | 547.64
183 175 1 DP : 85 58935 | 580.72
184 . - |'175 DE ‘ 9.5 57533 | 575.69
185 176 1,4-diamino butaue 8.3 611.33 611.72
177 1176 Ethylene diamine 8.6 583.30 ©583.67
186 ) 176 DP 1131 625.35 625,75
187 176 DE - 14.7 611.33 611.72.
188 175 Ethanolamine 21.1 | 548.27 548.62
b
EXAMPLE 109 '

. _ Exemplary Syntheszs Procedure for compound 191 (Scheme 8)
- 0.03 mM resin 17 6 was washed three tlmes with ca. 5 mL DMF and three tlmes w1th
. ca 5 mL dlchloromethane The sweHed Tesin was then washed for 1 minute with 2 mixture of
'25% triflucroacetic a01d/2% amsole in dlchloromethane and after drammg ‘treated for another
| 2{) minutes with the same rmxture After dralmng, the resin was washed two tlmes with ca. 5
' -mL dlchloromethane and two times with ca. 5 mL DMEF to glve unproteeted 178 Dipeptide
189 (42 2mg, 0 09mmol), synthesized separately in solutlon was dissolved in 2 mL DMF and
}  mixed with 32.4 mg HBTU and 30. 9 pL DIEA. After 5 min  this mxxture was added to resin
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sol ution was evaporated in vacuo and the resul ting oi | sRPegéasel 200d 500L
anisol and 2 mL TFA. After 30 min stirring, this solution was evaporated

in vacuoydihsspkyed in methanol and precipitat ed with diet % et her.
resulting precipltate was spun down, the ether decanted aRh&GT{438Y 6938ﬂuct |

dried in vacua. This crude product was HPLC purified (VWdac 12 m C 18"

- 2.2x25 anﬂlagﬂhtﬁdm:ar ﬁ%dr@tcﬁ@%%%@%&iﬁ?@ﬁﬂ’ﬂé 194. Th?sr 1%91&1@@&5& agééd %8 frs f1 oW

rate 20 -ni/mn) to give purified 19 see table 2). Conpoun 00 wer e
synt hes¥isted mise thethglamens ynTHE $0 givprpmmhnbu 181 d&eaiesmeyas fldredvofihithi he

= IR e Sl e
resi n. Hia, A& RThiesi Hg%ﬂm sb tﬁh %&)ﬁdr&%ﬂ% Ocl, ﬁﬁs%ﬁr@%?ne Inf

resins to.f_o_rm_corrpo_u S$7192 't roug are |steél Int
" Ami nePrewpithted Eithyliatng ethear Inerepaiting petipitasd wa2sgun, deadd, the biber @mmes were -

di t | _ampe (2Min THF), 1,4-d but a
e A R ee R Hroa bR sv ol v G e A .
THF HF d
T {2 A e A DA s0p bdachuSa A R R A PR AR AR ARSI PO

M5 M5 Nubfoen)usedvinpurifiddsidi Beemgbleid)d cal cul ated +H+1 192175Met hyl-
am ne14 3505, 25505. 56 1931751, 4-.di am no but ane25. 9562. 30562. 65 194175D| eth,

lenetr' i ani foampeames £925260 sverasynthesized gsing thesamss synihosispropgdure as Pove,
_ 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 n solutlon. Methyl aniine (2M in THF), 1,4-d1a_mmq butane (2mlL
dissolved in 'soop,L tetrahydofuran), dilethyienetriamine (10 eq. in 2 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
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8.7 .662.41662.82 propanedi arnine 191176Met hyl am nel? Qﬁ%caﬁﬁéﬂz(ﬁﬁ
1961761, 4-di am no but ane26. 1598. 31598. 69 197 .176D-eth

| enet ri aniH@@28®38. 32613. 70 198176et hyl ene -di anvne' 27. 9570. P8R 7801833499176
Tris(2- 13.0620.37620.74 ami noeth 1 amine 200 * .175.Tris(2- 24.4656.36
.656..77 am noeth 1 0 --82 27 Dece 02/.00650
PCT/ UsS01/ 20334 Exer’r:% @%@Ht%é‘ié’oéﬁ‘&e‘é rfé’”tvei‘"ggﬁbég?hf (Schere 9) -
0. 05 m\/lresm 175 was washed three times with ca. 5 nL DVF and three tines
with ca. 5 nL dichloronethane. The swelled resin was then washed for 1

mnute with a0.66 RiMiresiol 75 @a9wastict thiee tias twith @c 5 dhRIME sl threk times with
di chl or one drai ning treated for anothef .20 minutes with the

nd af
same m X% éﬂaﬂ]gefﬁ]@rmﬁ?téer hge SWFﬂéedrl@éiPﬁ’V%ﬁ/é%eW%%’éé forub minpesvifl & mixtare of i
di chi or OZ?)S R Rr&ReHd X@d/tg"’/"%ﬁmm dﬁﬁtor a%teg él%lzﬁ e%teﬁ%x[e&odxég

Di peptide 202 (61.1 synt e5| separ i'nsolu
di ssol ve21D immuges MttH]tiAsama chix fire eﬂcﬁemdtrahniﬂ@, the mui-BIva@@HecBﬁvJ tiped with EA.5

After his m xture was added to resin and agitated for 2 hours to
gi ve re amgthdapandiavoptimes withica. § adi MK aw@awetﬁrcmd D8nBipestidani t h 2
m. of n hyl e f,esSi S, il of f,
the sol ?{*’fzo(ﬁ* f Q@?ﬂ%@? SRR s Bton P ESHPPI TR by DA Ha

500¢gL anhixed mauhmﬁz ﬂangE’FuanAm;e;r,tBomunAms Biif Bhis thikBurs Had i@ esin -
evaporated i n vacuo, dissolved jn nmethanol and precipitated with diet hyl
et her . 7d agiated fqrﬁdmyr%t@uaévq %@-wdépmpﬂdomfi This resinavas dested fer hawrgl t he

E&gduct vgitﬂ 4 %L gf ne"élf:é‘tﬁyle 1z§mﬁlglefo give rp%l ucE 20F°rm HFl)‘IésCmQxlrJz{sl e?rgd S%fytgac 12.gm

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 column, 0% to 80% aqueous acetomtnle gradlent over 20 min, ﬂow rate 20 o
mL/mm) to glve punﬁed 201 (see table 3). .
Compounds 204-210 were. synthesxzcd usmg the same synthems procedure as above, :
but w1th the followmg modifications: Compounds 204 2!05 206 and 207 started thezr R |
" ) synthesm 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‘Amiues Used.” Etthéne diorntno and butyl amine Were'used neat (QmL) all
 other amines were used i in solution: Mcthyl amine (2M in THF), octyl amine ( 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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2. 2x25 cm colum, 0%to 80%-aquéous acetonitrile gradl em D@\égmb&Ozomn flow
rate 20 nlL/min) to give purified 201 (see table 3). Conpounds 204-210 were
synt hesi z¥D %4063 t he sanme synt hesi s procedure as above, bptr/vkdibothe
foll owi ng nodifications: Conpounds 204, 2;105, 206, and. 207 started their

synt hegggwi-th ff 3 ]151;;1 leorYpou'ﬂfepgo& g,’%&% and. 210 used resin 176. The
am.nes f‘O’d’ t+o & ‘E;hyf:; ] ntuiwde Ez'ccura :rglfrfgggg&e Fesi ns to form" _

~ conmpoung _201_t .%uu. Z 1 Are .,Lstz\g HA- Hl-e & Suer Am nes Used._

- Ethyl epé di ami np" and é“f Y ani ne Were ud 8 -Heat fgtd_), all other anines- -
wer e .used—TIrsotruttoir— yF'lyllp arme (ZPV’IT'II THu;,_'GCtyI am ne ( | L

di ssol ved in 1 nL tetrahydofuran), ‘and 2- net hyl ami nopyridine (InL dissol ved
in.1 nmL tetrahydofuran). Table 3 Co ound Resi.n Anmine UsedYield M5 M5 '
Nunmber Usedi n ngf oundcal cul at ed 204 Phlj‘lllém ne8.5. 547.25547.59 -

205175but yl ami nel71589. 30589, 67 .206175 ne. 376 o
207175Et hyl ene di é]'%w re ?G’X%?’E‘g‘%’sf%%‘fd“’é’?ﬁ %‘tif?érﬁ%%% g@al 36.681.81
83 27 Decenmber 2004 WD 02/ 00650 209176butyl ami nel0. 4625. 31625. 70

210176Et hyl ene di ami ne12612. 29612.66 2111762- net hyl 4. 8660. 29660. 71 ami no
pyri di ne Methyl-4—n1tro 1m1dazole-2-carboxyhc acid ethyl ester (4g, 20mmol) were put into a

screw cap flask and overlayered w1th 20 mL ethylene dlamme and then placed overmght into

a35°C oven The solvent was evaporated in vacuo and subsequently dned under high vacuum

to give 212. _ | T . _
212 was dtssolved in 100 mL DMF and 6. SSg d1 tert-butyl dlcarbonate were added

| portlonwme to the solution. After 1 hr stlrrmg, the reactmn was concentrated to 50 mL and
separated between chlorofonn ( 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 anhydrone sodfurh Sulfate to 'gi.ve a yellow oii that later eolidiﬁed. Recrystallisation with hot
tolucne gave 3.51g (56% overall yield) of 213. '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.

; | 213 3. 12g, 10 rnmol) was’ dtssoived 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 dlseohfed in15§ mL DMF 3. Sﬂg (9 mmol) pr ester SL40 whlch was |
rprev1ously synthemzed m solution, was added and the reaction flask put into a 55°C oven

-Afier an o_ve_rm 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 diseolved in2 mL- DMF

| and added to the solutlon After contmumg the reaction for another day at 55°C the reactlon
was evaporated and the resultlng 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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EXAMPLE 111 PCT/ USOI/ 2033=1 Exenplary Synthesis Pr ocedugpd&émgmnd 211 '
- (Schere: 10) 1-Met hyl -4-nitro-im dazol e-2- carboxylic acid ethyl ester (4g

2..0mol ) ywiesoopstt i Nto a. screw cap flask and over| ayer edpgfrigsoébasd
et hyl ene di ami ne and then pl-aced overnight into .a 55C oven:. The sol vent

was evaporat ed in vacuo and subsequently dried: under hi gh vacuumtfﬂgl ve
212. 212midigoldiGSH),V248 (d 1H) (ndvile O, r8.75. BBy (sdil Hy indpledii-yD), @B &rodhat e -

ves condTh i aRbi 80 eSS e epal sl i L i P e P O

M sodi ur 4y.¢ ﬁﬁoéglge&(él@ol@é,k (mTt@H - 9BRI CHLAYSILMER frdesdedate@i(oR 1M t h

0. 1M sul_fur ¢ acl twce Wth watef, dried over anhydr ous SOdI um sul fate
to give 429y8| foomd @bP.2€hat | ater soli d| fied. Recrystallisation w th. hot

(94 U518 87 gl U SR e n ok of befioran R PR L St o

H, ° OH,
5 4 B e O i st s gk o
100 ni erom;sl TRe shagfieén miefufeansy subffRently) \,vapmiaterdvm rbdas&l'gedah SB%MW«’J&% um on

car bon -wer e added, . and- t he hydr ogenat.ion \9%% ﬁgﬁ Par haker ‘at
37 psi. Aeidificaty with 1 N pgugauz Sudrpenlenidgiorn ereaw& W |

st ggged %?ﬁ%‘gﬁt‘? aﬁ}l}ﬁ% s With W& q 36 i @deﬁ} ﬁ%ﬁfﬁﬂh¥ﬁﬂtto‘éﬁ§m¥%9ﬁﬁged |rt

vacuum gave a yell brown oil 214. 214 was
di ssol-vegystdls aasrerryaplﬁwed S dERipdSderiph yadafipr @t 8:0Stoigive W88 meEssY%)of
previously synthesized in solution, was.added and the reaction flask put
into‘a 236 oven. After an overnlght reactlon the TLC i ndi cated an

inconplete r QA mg)ﬁo%?u%ﬁ? ‘ﬁ%” ﬁ’rg:%”ghﬁﬁDW gﬁégﬁé@ﬁqe@Qgﬂe

and its reactron nL DMF and added to the .

sol ut i ora. NI dicKIBASThétHARD Théewélm’etlﬁmvaﬁ @tenanm‘nhélfordamlmtteﬁf&ﬁatmahrre@ét i on
was evaporated and the resulting brown oil purified via.silica | om

cr omat o@S¥phifluordasetieasiifgs anisolgindickiaromsthaieynd adier drainipg trgatgd ?‘H |ABREeT
510 SO B0 B g0 UEF P40 B 0 40
(tr,H1l KL Nl‘dhlo%rﬁet‘h)me #ndBvd ﬂmeﬂ-bdrthlcﬁcﬁ)ﬂnﬁ, I6HEHo giwBufprotecteBA 78 Diptptide27 -
Decerrberﬂ%(gg 14 1mg, 0.10mmol), syntheszzed as descnbed above, was dlssolved m 2mLDMFand =
| mixed with 36.1 mg HBTU and 34.7 pL DIEA After 5 min thrs mixture was added to resin
and agrtated for 2 hours to grve resin-bound trlpeptlde 25, 7. This resin was treated for 2 hours -
"~ with2 mL of neat ethylenedramme The resm was ﬁltered off the solutlon was evaporated in
5 . ‘vacuo and the resultmg oil was drssolved 500pL anisol and 2 rnL TFA. After 30 mm stlmng, i
this solutron was evaporated in vacuo, and stirred for 2 hours with 0.5 mM N N —Brs(tert—- _
butoxycarbonyl) 1H—pyrazole-1-carboxam1dme dlssolved in 2 mL DMF. The solutron was | -
e .evaporated m vacuo and the. resultlng oil was drssolved SOOpL amsol and 2 mL TFA After
| 30 min stirring, this solutlon was evaporated in vacuo, dlssolved in methanol and precrpltated o
0. wrth diethy! ether The resultmg preclprtate was spun down the ether decanted and the _
B 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 acetonrtnle 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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- WD 021006 50 PCT/US01120334 i m dazole C5-H), 7.48 (d, 1B7 Deeg@ber 2004H,

8 8.7),7.35 (s, 1H, indole C3-H), 6.89 (tr, 1H NH, 5=4.8), 4.34 (q, 2H,
.94 (s, 3H, CH3), 3.31 (CH2 signal under (g,

211 043”6599%"66 1.348 (m 12 H tert-Bu, CH3) ESi- M T )Uéﬁlr’?:ﬁl?ﬁat

(IVHH+ 499. 23, found 499.22. 215 (300 ng) were dissolved.in 4 nL of

met hapimtend Heated to -60C. 1. 7 iptagOf M+BH)2 PeleGws spdi um hydr oxi de

-solution were |laddeq and the regction was sti|eemy2 60C for. three hours.

- The re3i8ti on mnilxs ur|ethprs: darisequont | y31evapor pswd4and fedi ssolved in 5 nL of

wat er i 21Aci di f i]d@é i gnethyildnbididmiht gaaoUsIZBy6lr ochsasdsde tp pH3 precipitated the.

product, -which was spun down. Four vvashl ngs with water (30 nL each)

brought the pHto 4.5. The resultin stals were |yophilized and dried

‘under” hi gh vacuum over P205 to gE ¥911rig (88% of 216. 0.05 nMresin 176

e hne AR 3 P D cBROLRE 86 [4RRAT 8 b T

m xture of 25%trifluorocacetic acid/ 2% anisole in dichloronethane and. _

after draini n%itreated for another - 20 minutes with the same mxture. After
draini ng, thé&Hhysridomatyliakhetonanediol wassynthdsized frgn 2;2-Bei(oiomonasthylrane and

e 0. st Bt et L E BB BB Behelte RLBFR oy R G

and n]9g9d32m20m5.§§2(1) nmg HBTU and 34.7 p,L DIEA. After S. min this mxture
was added to resin. .and agitated for 2 hours to gi ve resin-bound :
tripeptide 22Bis(tnomomethyh- hdpropamadiot(3zoi 1.258 oumsl) wastshin2d mtithodg flead.) et hy!

enedi n The, r.e sol utj on was- orated in ‘
vacuo ShatkmE oD il Syvek oh EE G B e S eektiondut confP OB aOREA. | Ar ¢ o1
30 m rtex%bbr&futé‘%lterédhb é)%ﬁitéd {0 MRSL eMRResiabed ak Ehk\éﬁ%i% 190Gstirred for 2
hours with. i s(tert- butoxycarbonyl)-IHpyrazol.e-1-carboxam di ne

di ssoldl@ﬂoﬁomeﬂlant, ﬁlmied Tirbagaa etaporatmhd‘he eesihorwaechecked by I:@J{B.nwhtche '
resultln il and After mn -
stirrifg:™ IFHPEIYW‘F@?%\/&&% $ HTQP&E%Q}J’F%@‘}F v nPh €hanol - and
r t d
preci Rivhgdreed, BMthEbdih%@Méxt%teE&e dI-lIJ é\;ﬁﬁgr@gﬂb Ly, ﬁr(‘ﬁc b U?S(pstﬁ-g,n own,

t he et her decanted and acuo. uct was
HPLC- RiCHR), écRS((‘dyéch4.1:Hz)ePﬁl -NIES (DMBCRG;) &t)rﬂ3;d|h3ﬁ,146ﬂ% to 80% aqueous

I 2 f.l 20 m fi
g(]:_?_t ? ?e}ehisgz%l i’l}e’S 1 3q\p/1%23ane%1gl1 v[r]as dlss% veri%g %0 n?L etl‘?anoln)coct)lcedgl 5°ec grlxjd IS yed

mg of 5% PdfCaC03 were added. 'After bubbling Ar through the nnxture for 15 rmn the :

mlxture was hydrogenated for 6 hr by bubbllng H; through 1Lhe suspensmn The brown
suspensmn tumed black 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 |
‘subsequenﬂy 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, lH CH) mp 314-315°C.
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5 Table 4 Corrpound Resi n: Ani ne- Used Yield 1 M5 found MS22 Debe®esibznp42004 WO
02/ 00650 PCT/.US01/ 20334 Nunmber Usedi n ng(Mt2H )/ 2cal cul ated Mt2H /2

218175et hyloapmoéam nel9. 1310. 16310. 34 211176ethyl ene . pCT/US01/20334

di am ne22. 1328.16328. 35 EXAMPLE 112 Exenpl ary Synthesis Procedure for
conpound- 219 (Schenme 11) - 2, 2-Bi s(azi.donet hyl) -1, 3- propanedi ol was '

synt hesi zed Tndote-2,53%8irb¢hticrmme@ei) (Be, 12- &Gpmri}awe@ldurwhvudwip

;IOT5| SB )Soprgmég%v dﬁ%&o%’f‘i‘lyf d)%ldf}%ﬂﬁ-h% gé C(fl\%nt ng%}ge oil?ugﬁslorgz

st rr edayhlib ol ddhefo lnedtactRilininad e rbAbtibA G burDVRs atirrd@0erhipht, 2 day’s.

The reaction was cooled to roomtenperature, filtered, evaporated to ca |
OolL. Thevapesatcﬂ;andvaqaatzakcéheuwpem hSQeal ety actitahbnd b5Rmbanared 3d. sedisg and
rated. The residue vYas checked i.ne

b
323'2 gvﬁgiea%tpa%%%yﬂae agpicqus. ﬁ}‘%ﬁ‘éﬂ%&m%‘?te‘y BV%HG&%W&& Wﬁ@‘t X}ﬂt’%%?mo

SVSSOE 2};&%(:@%‘1@%?“" ga %F@(‘?}%)E%nﬂrﬁ:ﬁ and 'd‘n%ﬁvo(/& d\rﬁ ?)%lwé%dﬁ% ﬁé%t%%h& 510—% 0

46. 20. cﬂldanateiaamadm&uh)a-sﬂ;cagpr ﬁh@édctmter\fmmeblamdsﬂie\mdduchmelmtted

et hanol, cooled to OC a of After bubbli ng
Ar thr oﬂ’g‘tl’t Spﬁ(@hcﬁa%p/@olge%rprxjgre@ 3 gt(%(gg&%")fﬁ’fﬂdé‘c Wﬁﬁg}g g4t ed for 6 hr

by bubbl i ng | WD 7S LSRN drisdnaikdbl ack.
after 1-2 ho?%gﬁlja 9#(?@ Zteagﬁﬁgég‘g@%‘ﬂ%ﬂ%%gdry. nZ]g;yl el ggrg 1S}r’eraésy 5g of -

cryst al asing 5% Rd/0d(e. pg)asuadatalpst 2t 30 55 prasmordon3( yirl Biliratiop dreugtod fwtet@ us ed
T e Lo S B iR i
s eyniiadhite bRl MRSRreCR L350 S splioe 30 b adhitiThe *‘i‘%&‘%indiﬁo
in 125 ias H@étfwﬂs)‘ic aﬁ@inigﬁaﬁﬁﬂtht:@ chdporateN Tag. cn&bdhﬂltﬂrhWamecryetaﬁmed fioon was
added,” hot ethanol to give 273 mg (50.8%) of product (220) after- cvaporatlon and drymg NMR .,
(DMSO-ds) 11. 98 (s, 1H, NH-mdole) 11.86 (s, 1H, NH-mdolc) 11.81 (s, 1H, NH-mdole)
- '10 25 (s, 1H, CONH), 10.11 (s 1H, CONH) 8.39 (s, 1H, CH) 8. 15 (s, lH CH), 7. 86(dd 1 .
H CH, §=9.2, =1 4),753 -7.62 (m, 4H, 4*CH) 7.43 (tr, 2H &= 9 1) 7. 15(d 2H, 2*CH,
5=7. 9), 4.33 (q, 4 H, 2*CH2, 5—-7 0), 1.34 (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 -
o (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 to give purified - 219. In the synthesrs of 22530 mg of 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




- whereupon all of the starting material dissol ved. After 280dcember bags 5 -
hours at 55C, the solution was acidified to pH 2, and filfered. The ‘
filtrataydas hed with water ('5om_) and subsequently. dg) v

phosphor ug@p/g%gm de to give indol e-2,5-dicarboxylic aci dﬁé@s%ﬁﬁu o
quant jtative yield. 'H NMR (DlVBO-dﬁ) 12.06_(s, 1H, NH), 8.34 (s, 1H, CH),
7.82 (W2 1H, {€M?- 5=8.8 Hz)!7.7.Wmp4pe, 1H75436, 5=B.8 Hz), 7.23 (s, 1H CH);
'mp. B1l4-315C. bistanmyameiler | 2004 . WO 02/ D0650 PCT} US01/ 20334 .

‘I ndol le-2,.5- d.r;lémx_wrl‘idédamd L222) (39, 112.86 mpbl) was. dissolved in 4 0 n
 DVF. | i sopr qpiRetinghyiim et 5. [3PRBS 2. 46WF and| 5.3 nL (2.4 eq) of -
pent af | uor ophg [io”I"P’?P}"‘PﬁfI uorjo aceft ate werp added tp'the reaction mxture. The-
r eact i-ea—r~d 8 s stirrled gvlerni ght [ evapor. d, -and separated between -
150nL ethyl acetate and 150nL satur ed aq SOdI um “bi carbonate solution.. The
aqueous ‘| ayer was extracted two E%rﬁﬁvﬁ,?rr@ ith ethyl acetate (150 'ni.
each); the organic |ayers were conbrne drired over. -anhydrous sodi-um"
sulfate. The crEd8nsIBLESndles b oLQREGHBndofhd 286 (SPLkmb i) ed, 3uchner
funnel and the product was eluted w th:50% hexane/toluene m xture.- 2.13 g
(30. 8% of . product 223 was obtained. 5- Nltro i ndol e- 2-car béxylic. acid

o ar st B e el B AR R AR oS % D
I enovV éatth @xﬁap@byséthylﬁmw@twa 2 &) vas uqqlﬁrage&&)ehlt&ofb%% (4 gt Yw%%lu m o

yleldedfree amne (22 was i mediately dissolved in 3. nC"DW a
500ny 3dal. ddies st 2@1& f@é@tﬂu@n thenzsctieptaastiGSitoven térgperatand then

oo b R apBr S R Bl bR e R Sl e b By g 3 IR © @' V©
( DIVBOwT:dﬁl}rm (%3 ((ﬁ)% hghedﬂki'abéigﬂihﬁ)s ﬁ;ékﬂ'erﬁ %VE:I(EO m}lll" ﬂMdt@g@h%)/%ﬂ)]to %41/6( s, .

1H, NHi ndol e),
CH) pumiBed gﬂmptﬂlnmfter Tyc{iﬁll(sddon the bi;odﬁiH w&:ﬁs@,lve&:um 1¢b}¢o‘ld ﬁﬂet}i’arﬁlz (m 4H

H 2*&?12‘“4 eé “gflﬂb?ogHLé‘Sﬁ( &Udle “?g“%ihezﬂ gﬂ?%gﬁtedéﬁgh%‘ @él F@Fﬁo%ﬁgﬂ)&@mt 220)

and 13Qs EBntAk Hame%eﬁ'(d%c%tecp"fﬁé L ﬁ&%a)s a'f'eid vgm(?gtggqﬁe?ﬂnﬁjiﬁedvﬁﬁe

di ssol ved in n. DVF. The reaction- stlrre room

t enpesee fabde GhdT hmmmas)ohﬂmlsavasﬁﬁﬁonﬁampmha@t-mthowphé@l tidoedordyate to

HPLC- pur| f| cation (VWdac 1,2 rn,'Cl8 2.2x25 tm.collum,; 30%to 80% aqueous
acet offf terzl ﬁe gr adi ent over 20 mn, flow rate 20 rrL/m n) to give purified.
product. After lyophilisation, the product was o

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
chloroformaie - 2 : :
EXAMPLE 114

Syntheszs Procedure for compound 229 and 230 (Scheme 1 3)

 Benzimidazole 231 (349.5 mg, 1 3 mol) 'were dissolved in pure TFA (5 mL) and lefi
standmg at room temperature for 30 min. Toluene was subscquently added and the solution
cvaporated in vacuo. This procedure was repeated twme The resuItmg amine 232 was dned

unde_r high vacuum. 232 was then dlssolved in 5 mL DMF and 223 (214.9 mg, 0.4 mmol) as




di ssolved in ice-cold nethanol, acidified with 200 p.L 47&ddehhedi po@ne and

then precipitated wth diethyl ether. The product was centrifuged, the
et her decswo exhosdthe final product was. dried in vacuo to gichagousaessied ,
219. In the syntheS|s of 225 30 ng of tripeptide (220) were dissolved in

500 p.L n? 2- Dinethyl-1,3-p anedi am ne, sane reaction conditions
and pur % 'c%%tq &h of Aicaappetivsag ’é@n&gmléé”qf%)ﬂddzﬁﬂ?ﬁhl?&ﬂﬁ@f%w@)ﬁﬁm#\ﬂn ne.

0 02/ o0t D PRAHIBETHE SRAE IR Rpbphad, My ctimd (VRECIDER, 57

225( 2, 2-Aigre2xpA Jm 4oltHS) 036569M035 aduedup keparitile paienn evdrQDIhIRON6RG3EB20
EXAI\/PLE 113 Exenplary Synthesis Procedure for conpound 226- (Schenme 12) 227
(30ng) Mdﬂﬁﬂk&jﬁap@aarmcezofmpe@wm h@m@p@iegmlet(@m@g@dmgw ébdne/ CO2.

bat h. oroy eth n r mat e
(3o REPRAREXS a5 BT o Vokpofrfe TR oLy LESRRPRMNRERIAT 12
stirred ?édohﬁﬁiﬂttyedmﬁﬁﬁitﬂdé 233 Q¥ %1128 AtminbY ARGHRLIS QB4 V‘ﬁﬁ: shﬁétit@t&&dfd?)zw

HPLC- purlflcatlon (Wdac 12 gm C18 2.2x25 cm. colum, 0% to 100% aqueous

acet oni was|assugneddiodetat theet-220rboxy, gréumiv peroedanoe mmmﬁvgraltme‘gw&estu@jaw fied

d, i sat th d d |
ot hanor meLRerBReed AtksbBior o SNF it G m S EC IR e LT EHER e wi 1
di et hyl apkbioEd i eltpémshéﬁ&dlamﬁfe &QTiFef ygeds dhfe TR Hﬁitafk&ﬁ@d%t@deqr-Ehﬂyf i nal -

product was dried in vacuo to give purified 226 (see table he same
synt hesevapeasteend biPieapwifidd. Inpepmw@wenlﬁted@nﬂ@pot@tem életIéCI salt,

yleldlng 2.3 mg of final product (229).
_ 235 (40 mg, 115 pmol) was dlssolved in methanol/ ethyl acetate and hydxogenated for
" 30 min in a Parr Shaker at'ca. 30 p51 The catalyst was ﬁltered off the solvent evaporated and-'
. - the resuitlng free amine (SL61) drled under hlgh vacuum, 236 was d1ssolved in3mlL DMF
and 30 'mg (55.1 pmol) SL57 and 20pL (115 p,mol) disopropylethyl amme were added. The -
: reactlon was stirred for 1 4 days and then evaporated to glve crude 237 It was unmed1ately
idlssolved in 200 uL. amsol and 1800 pL TFA, left standmg for 300 min, preclpltated with
| ether, centnfuged the ether decanted and subsequently dried. The compound was punﬁed Vla _
- preparatlve HPLC lyophllxzed dlssolved in 1ce—coid methanol a01d1ﬁed w1th 4M- _
. HCUdloxane pre01p1tated w1th ether centnﬁlged the ether was decanted and the product 230 g |

: .dned in vacuo.
Table 7
[ Compound | Amine Used: | Yield | MS found | MS
Number | = . inmg | (MH") ~ | calculated
| | . Lo
1229 EDA 23| 608.32 608.25
230 - | 51| 5719.17 579.21
.
EXAIVIPLE 115

Syntheszs of pyrzdme—}.’ 5 dzcarboxylzc acid bts-{[5—(2—carbamzmzdayl—ethylcarbamoyl) ]— o
propyl‘l H- pyrrol—.?—yl]-amzde} 231 '

~89.




gi ve. 228. TabI e 6 CorrpoundChI or of orrnat eYi el dIVB f ound- Q‘Emméum in-

nmg( MH+) cal cul ated (MH 2284-ni trobenzyl 7. 6785. 40785. 27 chl orof orcnate

2264- et hoxg phvegwgb 9. 8756. 41756. 28 chl or of or mate EXAMPLE 114pSyitieshs

© Procedure for conpound 229 and 230 (Schene 13) Benzi m dazole 231 (349.5 rrg,
"1.2 mml) were dissolved in pure TFA (5 rnL) and | ef t standl ng at room -
terrpér at propyld-pitrot Hiliperrrelevdrearboicraca estitdd2and t he sol uti-on

t ed y Thi t ne
cusporates | it foBetmros s e %%t%‘r@d@s%wﬁeolwﬁsnﬁﬁ ‘e lya 205
(214.9 MgOH).5 xﬁﬁ@ﬂl)M%%dmﬁﬁetﬁ]lat@%%fﬂaaéd ?&%e\&@n‘&?l@%%@ CREIF/ PROMaRAS34

well as 6 eq. of dii sopropyl et hyl.am ne 8 L) were added hi s m xture was
sti rred Mmixture wesdicatad at 30M  farrpimmas, lepeledﬂhwnrteaocl:m(wmpﬂstun@md diseibutdda HPLC.

purifie dac 1 m colum, 0%to 1 agueous..acetonitrile
gr adi enﬁ" gw\%fn ‘ﬁfle?ﬁrﬁl q"f]“l’rﬂgl?rlnat SBEHLY RhasF ‘gﬁ“é*’a? ffg)gttﬁﬁ%erofinﬁ ogfum. -

. 100% acqifeidi dnfieck I'gshe gpﬁ.@r f~ eak
at ca. 75% acet- on?ltclrlgtlaa Theﬁggﬂﬁa‘l’ﬁé’?’éﬁ%@%&%ﬁ% tgﬁgg e&ag '@W‘% P

pr edomni rapiopyl4-eitratl Heptriole 2 23fboaglicedid etyl estei 2832 anount of  234.  The

eoor aatbeRbat SvETR g Srsi L e LS e e e, ot Tty Bl i s’

substit uby apy QC}%plﬁg,sﬁdeg zﬁglfl r fg%m%llgf mxture 233 and 234 were di sso'l"\_/ed

in 5 L ef hyl enedi’am ne and 1.5 days. The mixture was
subsequent|y ' evaporated and HPLC-purified. Tripeptide was isolated and -
converted tQ the HCL salt, 3 .ng of fi naI product- (229 | 235 (40
mg, 115 : uhenisolol (prapyl 2 aglda o yaneretid)ys

233

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 oleat 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 mlof

98-



30 mMnin a Parr Shaker at ca. 30 psi. The catal yst was2fidecemedr 2dds the.
sol vent evaporated and ‘the resulting free am ne (SL61) dried .under high
vacuum 2336 g¥esssdi ssolved in 3 nL DM and 30 ng (55.1 nol pcHiysdymes 20L
(115 nol ) disopropyl ethyl -am ne were added. The reaction was stirred for 1
% days and then evaporated to give crude .237. It was i nmedi ately

di ssol véxy ethundDéhd saamiated vithranrhaia gad FRhe seplad rsidurdivweg Mept 0B00Igh # room -

T
di ssol Vfcgi[ eg %&@th% feh, EEt(@@ﬁf 8¢l Etfﬂr e 4 EE‘ afta Mh'i'tgsbﬁﬂ.OES‘MS. 268.92 '

precipit et hér 7 cen uge er was decanted and the

pr oduct(m@{*glr HENMR cmnsnovdej‘abmwsﬂpeebmd@mwe (his eHff, GHet-pioBy D CUbZHNG
Nunberin M—?{cal cul at ed . MH 229EDA2. 3608, 32608, Zg 2 Ch'i?ﬁ ]775'379 21
EXAMVPLEZ. §g%m { B8 rGNb 849358 (e, EHaiNE). Bpdyt P2 @ 2H> CH2-N),

bi s-{(5 bamoyl ) - 1- propyI-Iprr,roI 3y|] am de}
231 27 %égé&alﬁ Piﬁglf(}\%%@% " PCTI USO1/ 20334 Step A:

1- propyl - 4-nitro- 1H pyrrol e-2-carboxyl ic acid ethyl ester 232. -

4-Nitro-1Hpyrrol e-2-carboxylic acid ethyl ester (5 g) was di ssolrved in 50"
m of dry EtOH, 50 ml of 1M sodi umethyl ate was added followed with 10 m

,?I) rCI(;IgI Ste Tg B9 ERELLOLY pmd‘ﬁé!ﬁ % it ae§rbo i AR Phis 896 (3 WriAnfiRilsd- cool ed dQVYn.

ef-atuore—anmt dr str1bu [ WEEN vvarer and chloroform- The

or gani CetRiRe®aie§) IasidsH- mt)brrmagontardmegas with sodium sulfate and
evaporated. The residue was recriistal lized from hexane to yjeld 4. 72 g

( 77% of  1- Beetiyed solniion of Itpropyh-Aatisod Hopyrrlgvrqasbosarilig 26idir ester 232.
Q { )20 2) ,
4 17 4 ghar W]gz’ﬂﬁ(%h)ﬂgﬂéidmc?%@%g’é} gm("gol) TI—‘IHB%%_@ O(Pe gt%J ea%) gdgyr‘;?t?em s
of  1- (PP@RY{Degflissdithped Aldﬁday (. P'g? ’ﬂtecﬁdskwldvﬁaﬁtdﬂ - thmﬂﬁslﬁidt&/ﬂu)leamthe
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)-am1dme 237 was used for the next step w;thout purtﬁcatlon The |
eolotion'of freshly prepared 237 in 3 ml of dry DMF was added to pyridiﬁe-Z,S-&icarbdxylic _ |

,- acid dipentafluorophenyl eeter (25_ mg, QtO?_lrnrr-lol), the reaction nﬁxtute was 'stirted- for 15

| hours at 55°C, cooled down, and putif_ied by HPLC‘(V ydac 12 pm c}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-ethylcartaarhoyl) l—i)ropyl-IH-pynol'—S—yl]-amide} 231asa:
bls-tnﬂuoroacetate 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 synthesazed as described for compound 231 above Yleld 52% of
| compound 231. ES MS 605.72 (M+H+) '

-9



233. Corrpound 232 (5 g) was suspended in 30 m of met hamIDecéMbNa@ﬂz( 10 m)
was. added, and the m xture was stirred at 50C for 2 hours. The clear -
~sol uti om;mgoggz,but ed with water (50 m) and 1IN HC was adgedmgﬁlzﬂ)%; eto
- get pH2.5. The white residue was filtered, washed with wat ér and’ ed to
- get 4.69 (95% of the acid 234. ES Ms: 220.47 (MtNa-W. The acid 234 was
~suspended in SOC 2 (20 m) ‘and t he BXAMPERET refl uxed for 4 hours until
cl ear sol 0 S obt i ned., The reaction m xture was eva rat ed and dried
by co eva )}j &Tg\c’ﬁ (\%ncl“ﬁ TRTieond-ethdeanbarogl-1-(PrisetByk bytwled otollydri de
235 was used w thout - purificat 235 was dlssolved in tol uene
(10m) and 3-am nopropionitril |}§9‘?’é’.’§n%¥g{e§§§3 mol ) was added. The m-xture
was kept for 1 hour at anbient tenperature and evaporated. The white
pr eci tate'. as. .Ssu -ended in 0.1 N HC f||tered meshed mnth meter -and
dri ed.2FRE: ' ¥ B o ylix '4&NB::

54 e pr E%% 5’“"&"%@ ‘%%9{‘%@%93 Esrinidjn ¢ r%ﬂa’?éé 5 Prpsegd ppes-
4 27 4nél:ﬁyl “Yutaneds, mﬁﬂcylﬁﬁng e?ge‘ﬂ@ ﬁﬂdyﬁlcﬂ@ 6(51% (S49). thwl\@(ﬁ%)( blgz 1H

yrrol e-2-carboxyl’i c

2 ep_C. Synt hesi s of P -nitro

aC| d( 24 &ﬁab%ﬁis)nﬂ&éﬁ 34, @%)L é%leﬁ%@nﬂéﬁ CHife )tlt680|(mo£H CHy), 4.23 (g,

1- I 2- t hyl di ne’
735" POR G5 AL AP o8 By S RufhEs ool b o 0 5C ang <

saturated with. HCl gas. The mixture was sealed and refrigerated for 20
. hours.  The mxture was aI I owed to vvarmto roomterrperature and. et hanol was
' evapo Bis jof 1 gl : ‘ , [BEQaiRiz Decenber

2_004 6%931‘%2%9334 dry et hanol and - sat urat ed W|th anmoni a gas. The seal ed

m xt verni ght at room tenperature and evaporated. The solid

was dl ssol \®enpdund 231 rﬁas%&nﬂﬁeéﬁed]%m ang c%}ﬂlﬁg %4@%‘%@%@&52@%85.%2%9 2.4

/()l of the target product 236 as a White
HI - NVRL 8.8 dBYe vield7ie S(k g (83%). GEBMS: 1276’4541(M11H*M ‘mwmmﬁgj})ssz 62-

2. 80 Q’Eg @60 Mo-5 18R ek 1 4 6T M ot 88, % 882 P o,
CHz-CN),3 35-3.42(m, 2H, CH, NH) 433-4 37 (m 2H, CH -N) 738 and8 15 (d, lH
pyole), 8.56 (®, 1H, N).

Stcp C Smthems of 1 ( 3-methv1-butvl)—4-mtro-1H pyrrole: 42—carboxvhc aCId (2- cvano—
- ethyl)- am1dme 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- 5 2-carbamimido I—eth lcarbamo -1- 3—meth l-bu 1 1H-
pvrrol— -vl] terephthalamlde 239. -

) 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-




. 8.15 (d 1H pyrrol e) 8. 83 (t " 1H, NH). Step D Synt he2V®e@émber2004

pyri di ne- 2, 5-di carboxylic acid bis-{[5-(2- carbammdoyl

et hyl car bmyi/t)%io propyl - 1H pyrrol - 3- yl] -anmide 231. To StlIF(I"ﬂdS(ﬁ&b&];ﬁl on of
1- propyl -4-nitro- 1H pyrrol e-2-carboxylic acid (2-

- carbam ni doyl.-et hyl )-am di ne 236 (70 0.15 mmol ) in met hanol (20 n1) was
added 10% Pd/C (Degussa type, Al dri E%w 6)3 -The flask was evacuat ed

R e L e B T

m n. The suspended materi al \NapHJ}jyhbeBe,d]-amma}thrate was evapor at ed to
dryness. The resulted 1-propyl-4-anino-IH pyrrol e-2-carboxylic acid (2-
car bam m doyl - et hyl ) - am di ne 237 vvas used for the next step wthout

purification.~The tion I ed 237 j DVF was
Dided Lo pyr it S hySrte® %ﬁ%ﬂb&%ﬁémwwf&ﬁ? Rove e o
0. 07 ymmal1y). iR 522861 ERpdlind!243EEYALS: Sézsora”zeg/{i 15 hours at 55C, cool ed
down, and purified by HPLC (Vydac. 12 m C18 5 cm col urm, 10- 70%

acetonltrlle gradient over 40 min, flow 10 nL/min) to glve
pyri di ne-2, 5- di carboxylic acid

bi s- ([ 5- (2- car bami ni doyl - et hyl car ban@WL&Bb?u -1H pyrrol -3-yl]-am de)
231 as aCyblokedanbil LQIRARY B Beifld 5t 53(§-ca%&§¢k{aaypeﬂ§$c&\@am@9 11%- rk&{kﬁ&)

The bi s- trlfl uoroacetate salt- of 1 was dissolved in met hanol
saturated with - HJ, 35 nl- obutji)eiﬂﬂynynei -Boi] -améied Addd, the pr. eCI pitate of
231 as HC salt was separated and dried. -EXAMPLE 116 Synthesis of

N, N 2 Bi s- [ 5- (2- car bani ni doyl - et hyl car banoyl )- 1- propyl -t H pyrrol -3-yl ) -

231 above. Vil LB ZaT R Bl 8 IR RO B “%@rmg(%%ﬂé’”p"“”“

Decenberti2)) ¥eld WD cifiminBCHY ) ESSMS].ZYEBM (E/KAWBLE 117

N, N - Bi s-[5-(2-carbani nidoyl - et hyl car bamoyl ) -] - (3- rrethyl butyl) 1H-pyrro|
'yl ] terephthal amde 239 Ste A: S thesis of 1- Ny

3-met hyl -butyl -4-nitro-1H-pyrrol e-2-¢ PYE faci d et hyl ester 240.
Conpound 240 was synthesi zed as described in exanple 1, step A using |

- bromo- 3. szhenyl 4,4" dzcarboxyhc acid bis-{{5- (2—carbamzmzdoyl—etkylcarbamoyl) ]-(3-metkyl—

butyl) ~1H- pyrrol—3—yl]-am1de}245

Compound 245 was synthesmed as described for ¢ ompound 239 above (example 117).‘
Yield 56% of compound 245. ES MS 737. 08, (M+H+) ' o

, _‘ EXAMPLE 121 S
I?uophene~2 5-dzcarboxylzc acid bzs-{ /. 5-(2~carbamzmzdoyl—ethylcarbamoy{)—] (3~methyl—
butyl) 1H- pyrrol»&'—y{]-amtde} 246. '

Yo 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.
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met hy.I‘-bﬁut ane as an al kyl atinng agent. The yield i.s 6.5 Q?W@Wboi—fzadﬁNR .
(DVMBO-d6): i a87 (d, 6H CH3), 1.26 (t, 3H CHI), 1.49 1 62 (m 3H, . CH &
CH2), 168 cbmmsseH, CH2), 4.23 (g, 2H CH2), 4.33 (t, 2H, ?\:%g and . -
& 29 (d, 1H, pyrrol e) Step B:. Sthesis of 1- 3-neth I- i 01/203248
-4-nit o 1H— yrroI e- carlboxylll c aci d 2- cyano- et hyI) ani de 241. Corrpound
241 2prhy cah piokgs?-caboxylive cate
115 s§ .Theyleld|551g(83% ESI\/B 27734(l\/HrH{) H NI\/R'-
Odg 0. 83- 0.86 (m 6H, CH3 ), 1.40-1.51 (m 1H CH), 1.51-1.61 (m
H. G O, Cam ot 745 L £ ybioed i g2 (M i - .
4.33-4.37 (m ¢ ,S’gﬂéee?' and 8. 15"?%";5 Iﬁgl e A hsifg B (bt, 1H
NH) . Ettren@ne&m-tcbrdspo)pon&c ds 4rBalkptnting aperty The $ieid isr4c8 g (14%). 0H£‘=IQM5RCar boylic -

igéﬁogﬁkﬁ%éﬁe{) I Aa Gl (B 21 M 1002128 (matp f‘ﬁiié?gﬁl[ “scale.
The i 9 DVBO- d6

0 e’ (e bR (B0 M RBP4t 1D g, K iRy R0 O o
CHZCN)349355(m2H CH2- NH) 433438(m2HCHN)751and

8.18 H  Synthesis of N N-Bis- 5-
2-car : lic acid (2-cyano- - :

pyrrolewdn ﬁrhufeqr‘@pht haI at ni de am de. 239 Corrpound 242 was condensed Wi th
#I uo__tTefrTyr op

di penfa | ester of .terephtalic acid as described in exanple 115,

step D. Yi elampaified Wﬂﬂﬁsﬁa@ﬁoﬁﬁem caﬁﬁﬁ(yﬁfﬂe 14848 doscAfedia aARMe 2004
WO 02/189650 g gUSCJ [ 20334 ‘i EXAVPLE 118 ‘:ﬁlnt heS| S of Hexanedi-oi ¢c acid - -

bi s- (['32(FR risidisyh2 sCF8eb aES:MSW()l @&+ RED- A -NMR {DMSQ-a6) 0: 03 - 3

L) oalede comns b g 1 t“ﬁ;grsﬁﬁnsaﬁz@«v@ﬁdgf;g%@?%@

EXAVPGH 11(#8, 2H, CH,-NH), 3.86-3.88 (d, 2H, , _cg; N), 7.09 and 7.87 (d 1H, pyfrole), 8.45 (.
1H, NH)

Step C; Synthe51s of 1 (cvclopropvlmothvl] 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 '

122) Yield 56% of compound 251. ES MS: 630.73. (M+H+)

04 -



Cycl ohexane 1, 4-di car boxyl ic acid ' ' 27 December 2004

bi s-([5-(2- carbam m doyl - et hyl car barmoyl ) -] - (3-methyl - butyl)-1Hpyrrol-3
yl]-am deJVOZ(f%O sSgompound 244 was synt hesized as described fpefraeupaend 239
above (Exanple- 117). Yield 48% of conmpound 244. ES Ms: '667.87 (NM+H. _
EXAMPLE 120 Bi phenyl -4, 4'-dicarboxylic acid -

bi s- {[5 (2-carbani m doyI et hyl car bamBHAMPI(IB12%t hyl - butyl )-I Hpyrr ol -

yl]-am de}?2 Corrpound 245 was synt hesi zed as descrj f

239. abov (éf§ &ipl & (Zreqrpamymidox!- 5@%6& ﬂemfa’o{r%lﬂspy’]ﬁ@e}wé % %? yi(?%%)
EXAMPLE 121 Thi ophene-2, 5-di carh

bi s-{[5-(2-carbam mdoyl et hyl car énoé’f‘?lgﬁag’(‘é‘gzsthyl butyl) 1H pyrrol - 3
yl]-am de} 246. Corrpound 246. was synt hesized as described for conpound 239
above (exanple 117). Yield 42% of conpound 246. ES MS: 666.81. (MtH+).

EXAMPLE 122 Compound 252 was synthesized as described for compound 247 above (Example

N, N 5+ h b cl opropyl met hyl -] Hpyrrol - '
yl] t’erjah Hé?zl c@ %ﬁ’%@eﬁ% W ml%gyOOGSO PCT/ USO01/ 20334 St ep :
A. Synt hesis of 1cc|o ra lmeth I-4-nitro-1H ole-2-carbox lic acid ethyl -

ester 248. Conpound 248 was synthesi-zed as described in exanple 1, step A
usi ng brononet hyl -cycl opropane as akXAMBIE I3y agent. The yield is 4.8 g

(i 1iy G Thidppege 2 S5hea i ac? % (a2t Ao Uy o225, 1 25,
and 7.81 (d, 1H, pyrrol B)eclo ﬁbﬁp:n%hyiwwpﬁ%ﬁﬁij-dmzdepzsjo ra Ilneth I- |

-4-nitro-1H ol.e-2-carbox Fic acid 2-c ano ethyl)-am de 249. Corrpound 249
was synt hesi zed from et hyI carboxylate 248 as described in Exanple 115,

St 82_ B'_ The )eo%gouln 253 was sgmt%ézlzeciz 3/5 cnbe% for corgnpounla)247|_f|ibovNEE)£amp 9 d6)

- 122). Yleld 41% of compound 253. ES MS: 679 81. (M+H™. . S

o EXAMPLE 126 _
) | B Pyrazme—Z 5-dlcarboxylzc acid bis-{{5-(2- carbamzmzdoyl-etkylcarbamoyl) -1-
' 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

o : ‘ : 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..



0.04 & 0.09-0.12 (m 2H, CH2'), 0.89-1.00 (m 1H, CH), 273%c2mbbfLOoLH, 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 %B&m ggrol e), 8.45 (t, I H NH). Ste C Synthe5|s of 1-Ley claro
lmeth 1 ro 1H ol e-2-carbox lic acid 2-c ano- eth | )EPCHEPHRED50.
Conpound 250 was synt hesi zed from cyanoet hyl ani de. 249 as .descri bed |n
Exanpl e 115Cos el | S M5
280. 01 (|v++5(£|) AR was InfHEod GO Egrilf &c&@ghﬁ%—g F.‘Q?"(eﬁg%‘ﬁ%é “1-c
cl o r d2Rrelkeld 48%-of confpolnd 25§.-BEMS: maatsaaMdH*)ZM Oorrpound 247 was
synt hesi zed as described for conpound 231 in Exanple 115, step D. ES Ms: -
628. 74 (MrH+) . EXAMPLE 123 Pyri di ne- 2, 5-di car boxylic acid - L
bi s-([5-(2- car bani m doyl - et hyl carbm@l, iéﬁl opropyl methyl -1.H pyrrol -3 .
yl }-am de} -251. Conpound 251 was synthesized as described for conpound 247
above Qyekenmpbane- 1 2-2)car¥ieiid a5ﬁz°/b:94‘{[5:m1‘aﬁlbﬂﬁlznﬂzﬁ{bylﬁﬁyh@rba@@l)?3 (3ChERyD . 27
Decenber 2004 WO 02/ 00650 PCT/ US01120334 EXAMPLE 1
NI, 1V - Bi s-{ 5- ( 2- car bami niba&y+ 1Byt brtmjde)- D21 cycl opr opyl met hyl - ]H-pyrr
ol -3 yl]-2 nitro-terephthal am de 252 Conpound 252 was synthesized as :
descri bed for conpound 247 above (Exanple 122)., Yield 54% of corrpound 252.
ES |vrs 674.Canpdult 45Y -w s SMBES 7 P demmfreﬂema Surt 23 v l(Egardfled
bi s- Bn? (2-.car bam m doyl - et hyl car banoyl )-1 cycl opropyl met hyl’-1Hpyrrol -3 .
yl ] - a4k Yio S heiramrppund 256aES Mt 47%8s1% @H+3E). descri bed for conpound 247 .
above (Exanple 122). Yield 41% of conpound 253 ES M5: 679.81. (MH+).
EXAMPLE 126 . _ R
EXAMPLE 130

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 N. N'-Bls—IS (2- carbam1m1doy1—ethvlcarbamoyl)—1 ( 3-methv1—butvl) 1H—pvrrol- -YI]-
erephthalam:de 258 o _ _

Compound 258 was synthesmed from 259 as descnbed in Examplel 15, step D ES
MS: 689.88. (M+H"). | |

06—



Pyr azi ne-2, 5-di carboxylic acid bis-{[5-(2-carbani m doyl 2gtDuceamdebaomyl ) -1 -
cycl opropyl met hyl -] H-pyrrol -3 yl]-am de} 254 Conpound 254 was synt hesi zed
as descri conpound 247 above (Exanple 122) Yi eI_d ound
Soa pe AR (MA-H+) . EXAMPLE 127 | %MM&W

Cycl ohexa- 1, 3- di ene- 1, 4-di carboxylic acid - '

bi s-{{5-(2- carbammdoyl et hyl carbamoyl ) - 1- (3 rrethylbutyl)-ll—l—pyrrol 3
yl]-am de} 255. 0 Conmpound 255 was Sént hesi zed as described for conpound .
239 above (Exanple 117). Yield 48% Wt 255. 'ES Ms: 663. 85: (NHH ).

EXAVPLEL2 r
bi s-{{5- ( yridi DS B fj%’ects‘ﬁ”??:’g?fg? M‘%‘f‘*’?@cyc priimidoyy el cqrooma o
yI1-am de} 256. --95- 27 feserbay) 00dkE. 100650, PET/ USOL/ 20334 Corrpound

256 was synt hesi.zed as descrl bed for conpound 247 above (Exanple 122).
Yi el d 48% of conmpound 256. ES VS: 618 76 (’IVHH+) EXAMPLE 129

Cycl qpr gpan ‘
bi s- ?{5% pyrrol 3.

yl]-am @g}vldaaﬂanﬁ;mm%ng{haﬁmﬁgéz@ynf hesi zed as descrl-bed for corrpound 239 -
above (Exanple 117). Yield 51 % of conmpound 257. ES Ms: 625, 79.

EXAMPLE 130 KontpoBnd 201 was sypgthmzed from cyanoethylamide 242 as described in xamp

but yl ) 5- th b d |
o117 A a5l A SBURBA TR S AR P (AR %&-W%W%ﬁ%%% 1H
ol e- 2- cygIqy, 6HCCH§11§oﬁe%ty1) nedA1.18 ¢ BRTOH ey 1), 1e4:hyldl aidge (5% Clhe

sol ution of 1-( 3- et hy uyI) 4n|tro|'_"J rrole -car oxyllc aci d

(2- cyan€Het. ﬁw)%a(mm TR, L omERN) 5186 4 (o2 o e BARS 35 66 2 (

For 20 KSR FETAFk foPe a6 3 @mﬁmmﬁﬂ S, €51 S a0

- 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 m). 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-isopropyl), 4.33-4.38 (t,,ZH CHyN), 7.55 and 8.18 (d, 1H, pyrrole) 870 o

st 15, NHCO) o
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" to roomtenperature and et hanol was evaporat ed. The sol bd Dmemﬂessmﬂzwed in
10 M of dry. ethanol and 1M sol ution of net hyl am ne (3 m) in methanol
~was addedyobhgog@al ed m xture was kept overnight at 15C a8y d@@gﬁﬁged._
The solid was dissolved in 10 m of nethanol, and ether was to

pr eci pltate 2. 4 0 (94O of 1 (3- NEthyI butyl) 4-nitro- IH-pyrroIe 2

car boxy®iep tati 219 N1 joapaedicarbad )¢ paimdy! '
sol i d. 1q ?4 l\qjl-HI} -NI\/R(DIVISOdG) 086088(d 6H _
Gﬁ_i,so@@ﬁ—%@%&f—@i——w H CH & CH7-CH), 2.60-2.65 (t, 2H, CHzCH
-am dine), 3 5 %—BOE '
(t, 2H G - C%?(’E“d gﬁh ‘"g??%‘m(ﬁdg1 2 aéq%flc}#%ﬁe B :1),“:1??’,2St 1H Rﬁé%sﬁsg’i &p B:
N N - Bl@i+B+)2 car bam m-do 1-eth- Icarbam) 1-1- (3-mathy|-buty|) .1 H= of - 3-
1 - terephthal am de 258 Conpound 258 was synt hesi zed from 259 as descri bed
in Exanplel 15, step D. ES Ms: 689. 88. (NH—l) 27 Decenber 2004 V\DOZ/ 00650
PCT/ USOL/ 20334 EXAMPLE 131 Pyri di WN]&’ gkboxylic acid :

bi s-{f5-C2- (N- et’hyl car bami ni doyl") carbam)yIJ 1-(3- .

met hyl - but ﬁh}ep&b&@fﬁﬂwﬂr@d@h@ﬁ&zd @}s—R@Q 35hﬁbyl°butyl$—5t-{‘93ﬁv-$'3-ﬁfet@d bﬁlj}UEt h

| -but 1 -4-nitro-1H ole-2-carbox lic acid 2- _

et hyl car bani ni doy|<a&barginid eyl wdviad awfﬁd%awze@wék&wﬂd BeSi zed from
-cyanoet hyl ani de 242 as described in Exanple 130, step A using ethyl am ne
(3 m). ES M5 324.79. (M- H ). H-NWR (DVSO-d6): 0.88- 0. 86 (d, 6H CH3 -
- i sopentStep A 1 SOthésid 3f ( 4(3-MEthyChityBt4itdo- 1 H-pBrole-8 Laf iy BaciPH 4NQH2- Gy,
+2.52-2.56 (1, 2H, CHZ CH2 -amdl ne) 3. 12 3.21 (m 2H, CH2 -ethyl), -

3. 49- 3. methyhbutyly ylcarly thyl}-amizle 26638 (t, 2H, CH- . 7.39 and

8.20 (d, 1H 8. 54 | te v B
020, (0, TH B leles o2t a0 CY"émH‘é%ﬂ“‘I%Eé%B%ﬁP e@' Bt
| car bamgolstepA( ésslﬂgt:mﬂeﬂmubm anlﬁ'eFUhﬂgES?Mrﬂ 3851 g (146 sl (BeEs@as
synt hesi zed as descr.i bed’i anple 11 step D. Yield 40% of corrpound
262. Eslﬁi};g) 7908 19(@, GHMJHB) 1sopentyl of pyrrole) 0. 86 0.88 (d, 6H CH3- zsopentyl of _
am1d1nc),-l 31-1.60 (m, 6H, CH & CH, CH) 2.64-2.68. (t, 2H, CHZQ{z—am1dme) 3.12-3. 17 -
| (t, 2H, NH -CH; isopentyl of amidine), 3. 50—3 55 (m, 2H, CHZQ_I;I_Z—amMme) 4.33-4, 38 (t, >

2H, cgg-N) 7.55 and 8.18 (d, 1H, pyrrole) 8.72 (t, 1H, NHCO)

Th1o‘ hene 2 5 dlcarbox 11c acid bis-[(1-(3-methyl-butyi)-5- .

Step B :
3 carbammndovl]-cthylcarbamoyl} 1H-pyrrol-3-vl)- amldtﬂ

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,

—-98-



EXAMPLE 132 N, N -Bis-[5-[2-(N-isopropyl-ca roamimi damecemmtmmam-
oyl]-1-(3-methyl-butyl)-1 H pyrrol-3 yl]- terepht hal am de Step A : S
thesis of WO®@BOMSOh 1-bu 1 -4-nitro-1H ol e-2-carbox |ic acpdT®sor20334

i soprop_ylcarbam mdo |)-et hyI | -am de 263. Conpound 263 was synt hesi zed

| oprona P B L 45 808, 850 56 P LTS S B B s M e
0. 85- 0. 87H( MH ). CH3- isopentyl), 1.09-1.11°(t, 3H CH -isopropyl),
1.43-1.61 (m 3H, CH & CH2-CH), 2.59-2.64 (t, 2H, CH CHz -anidine),

350355(m 2H, CHZ CH -am din. e) 373- ..3.80 (m 1H, CI-I--isopropyI),
' .18 (d 8.70

-1 SIS : 1de 2»;,math 1- bu | - IH of-3-
1l -tere a We o as described in Exanple
115, step D.-. E&nvsund m&w%s tt(dt{tweld)asaxmme&ﬂ&&ﬂmeueph@p@ Xield 54% of

5-di carboxyllc acid_bis- {7%[3 (33 met hyl - butyl )-5-(2-[ N-(3-met hyl -butyl ) -

car bam nfUBRAURdZORyEe Mba wrol -3 yl)-anmide] 265 Step A :
Synthesis of 1-(3-Methyl- butyl) 4-nitro- 1H pyrrol e-2- carboxylic acid
12-1N-(3- meth |-but | iso ro lcarbanimi.do 1 -eth |} -am de 266. Conpound
266 was synthesi zed from cyanoet hyEammI_az,ﬂfZﬁts descri bed-in Exanple 13.0,
st epA, usm 3-nmeth I-but am ne g : MS: 365.27 (Mr H+). H -NWR
(DVBO d6) : VoY Fas-)- %ﬁet i mapléﬁyé)teﬁaflcapmm@%)l (3ene6ylebzeﬂ)ﬂaf 6H,

CH3- .i sopentyl of ami d| ne), CH?=CH), 2.64-2.68 (t,.
2H, CHz CH? -.anidine), 3.12% érrféjiy({f?er%@thwﬂﬁ’d%_ﬁ SO ntyl "of ani di ne),

[ pe
3.50-3.55 (m 2H, CHZ CH, -am.dine), 433438(t,, 2H, CH-N),7.55 and :
8.18 (d,_IH, pyrrole) 872 (t | H, NHCO) Step B :

Thi ophenB&R2L Synthegis g {4(3-Me byl Hopb hle- 2—earboxvllc actde(N N’-
yl - bUtylc?un%fh
of - 3-

The solution of 1- (3~methy1-butyl) 4-n1tro-1H-pyrrole-2—carboxyhe actd (2-cyan0-
). 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 ref‘ngerated for 20 hours. The mixture was aIlowed to warm -
'_to 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 CHZ%—mdmemd%m 2.96- 298(d 3H, CH -
_ ‘- NH), 3.46-3.55 (m, 2H, Q_I;I_;—NHCO) 4.34-4.39 (1, 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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Conpound 265 was synt hesized as described in Exanplel 127 DscembBr 2004l d 54%
of conpound 265. ES Ms: 808.12. (M+H+). . EXAMPLE 134

| H Pyr azove0¥p&ssai-car boxyl i c acid bis-{{5-{2- (N—cycl opent yb@@njg@mmﬂoyl )

et hyl car banmoyl J-1. 3- rret hyl - butyl)-1Hpyrrol -3 yl]-am de} 267 Step A

SyntheS|PS g'f aén{’?) Met h~t yl ) - 4n|troIl-g‘g_yrrole20arboxyllc acid r;éé '
cl o ent fPE4HS: rﬁl%bﬂxyf’étaﬁldlb”% & d@badmmba@%doﬂbeé‘yfmm If rom
cyanoet hyl am de 242 as d scr d I ep D, using
cycl opentyl ani ne (3 rr1) k)geb 415{710)(@[%8 Cf—’f"%lgdf\%tl (DVBO-d6) : - 0. 85-0. 87
(d, 6H, CH3), 143161(m 10H, CH & CH,-CH of pyrrole and CH of
cycloppentyl) 1. 82 1 88 (m 2H CH) 2. 63 2. 67 (t 2H oz CHI-am di ne),
i‘: 53 i B} - hi 17 ) H, CHR2
7. 56 and 8 18 (d,. 1H pyrrol e),
5-di carbox lic acid bi's- 5- 2- -C .

clo en Icar t@tﬁﬂlﬁblﬁiﬁd 472 wad @nﬂﬁ:@i&@@ﬁ% Oya%oetﬁyﬁﬁ“h&b 34y éescx%'éq :Qicov%“foxl

=am de 267 Conpound 265 was synt hesi ze descri bed |n exanple 115 step
D. i e|canmwofz7&@mpeuﬂwme (ERIMVES M&SB@BS:&((M—HH*) HED@MPICEMSB{B-dﬁ

NN B Pl G AR S AT T PO S PRI R b &:WE?L“Y'. o

1 - 4-niggockht 2. @’mﬁz@aquwrm aghthihd; Hhb- ﬁr(ﬂlzﬁtd‘m SRR -8190 m; €L D

11-ani de 270.” The sol ution

1- ( 3- méth @ELNFCD ahdCH; ethyl); p;BB#bBS&{tZQHaCEbM, 73 9eemidB. 2@ (& 1 &) pyrrole),

et hyI) 2 g dry ethanol was cooled to 0-5C and
saturatsaé(? &b?ﬁNﬁd’ ‘8’&5 g#\gt iﬁ F}lﬂgg)}/vas seal ed and refrigerated for 20.
hours.” The mi xture was al'lowed to warm to roomtenperature and ethanol was

evaporated. The solid was dissolved in 10 mM of dry -ethanol and 1M:
sol uti &tﬁgﬁ_@@g@ﬁm_dleamﬁxvﬁc)aclmbmmmwmmﬁued The. seal ed m. xture '

carbarmmldoyl)ethylcarbamovﬂ 1-(3-methyl-butyl)-1H-pyrrol- 3-V11 amde}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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was kept overnight at 55C and evaporated. The solid was'2_7cﬂ)'assmbed200‘4 10 m
of methanol, and 5 ether was -added to precipitate 2.4 g (94% of :the
target pregoiciomdss a White solid: ES Ms: 324.74 (M+ Hy. H -pidyiydoiicy 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 -am dine. and CHf-NH), 2.96-2.98 (d, 3HCHNH)
3.46-3.55" (npomﬁouwwm)ypﬂesmdas 8esc(ibed @I—Exa@lﬂlelNﬁ, step3l. EHMS 748964,
11- 1_pmrg{g 9.76 (t, 1H, NHCO. Ste B NN-Bis- 5- 2- N -dirneth

1- car bati -eth lcarbarno 1 -1- 3-meth I-bu | - 1H of-3- 1 -ter

ht hal ani-de 269 Conpound 269 was synt hesi zed as described in Exanplel 15,
step D. ES M5: 717.93 (MrH~). EXAMPLE 136 27. Decenber 200_4. WD 02/ 00650
PCTI US01/ 20334 Pyri di ne- 2, 5-di carWB‘aﬂ&j : '

bi s- {[5-[2-(N. N - di et hyl - carbam '

D Lo B . Aot e o oud s o RDPIRA  duereptand
1-bu | -4-nitro-1H ol e-2-carbox I|c !4d 2-- N- dieth Icarbamimdo 1 -eth .
1 -am de 272. Compound 272 was synthesized from cyanoet hyl am de 242 as

descri bed .above for- corrpound 270 using et hyI am ne: (3 m). ES Ms: 351.53.
_ X d CF :

' %—i CHZ -et hyI) 3 36 3.50 (m 4H CH NHCO
2H, -CHz-N), 7.39 and 8.20 (d, IH, pyrrole),
8.63-8.71 (Nﬂoﬂiﬁibdmdle)tﬂ (93%95(11ﬁm01}|vl:ashsliﬁ))vedShﬁeﬁyla%md(%nﬂ) Thifi spatioax | |

acid bis- 5- 2- N =dieth. 1 carbam m do eth | carbann ]I}I-bul
_1 H owmagkept fori kparogt 60°Cong svirnorated. Tb&ge%WW&dlf%ﬁV%méé%@ €2§§a

Ex | t 7 H :
EXaD) Sl coblef g 1 ritdof Sfs SO YREALdon s R 1 B Al ).

5, 6-t et feaipeddtoR)hd bmpémei mie)mﬁaﬁww@sambmml 1]1ehldr0mym1r(60181) washed with -

yl]-terepht hal am de 2
0.1 M HCI (10x2 ml) 5% NaHCO; (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 9H, Boc), 1.42-1.61 (m 3H, CH&CH CHofpyrrole) .3.03-3. 08 and3 18 3.22
 (eachm,2H, ' - ' ‘
: NHQI;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--3111'ino-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 stirred vigorously at 23°C for 45 min. The suspended matenal was filtered, the filtrate
was evaporated fo dryness 'The resulted a'mino’pyn‘ole was dis'soliled 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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Ste A\ S thesis of 1- (3-Meth 1-bu 1 -4-nitro-1H ol e-22¢&dvesmbkr 200Kci d -
12711 4 5 6- tetrah dro imdin-2- 1 -eth | -amde 274. Conpound 274 was

synt hesWoed/e6650 m cyanoet hyl ami de 242 as descri bed above frerryusseapayund 270
using. 1, 3-propylamine (6 nl). ES M5: 364.37 (M+ H+). H -NWR (DVBO d6):
0.85-0:87 (d, 6H, CH3), 1.42-1.61 (m_3H, CH & CHz-CH of pyrrole), = )
1.79-1.84 (m 2H, CHz CH CH2),.2.55-2.60 (t, 2H  CH2 CH2 -am dine), 3.25.
(m 4H, CH2 CH2' CH, ), 3.40- 3 E%A gLPZiég CH2-NHCO), 4.33-4.38 (t, 2H CH
N),"7.48 and 8.18 (d, 1H, pyrrole and 9.78 (bs, .H '.NH am dine),
8.89 (t, - 1H, NNAEY-/53P@uBhidimd-bmgicaritimoli)- B{Wéahyllbu@kﬂ) 1H- }ﬂn'ﬂ:ll-tj'l’-ﬁﬂ H- '

ol e-2-carbox lic acid 2- 1 4 5 6-_tetrahdro 'midin-2- -eth | -amde 273
27 December 2004 WD 02100650 PereplisalridadZ? Conpound 273 was synt hesi zed as
described in Exanplel 15, step D. ES Ms: 741.96 (M+H). EXAWPLE 138

N, N - Bi s-[ S-(2-am no-et hyl car banoyl )-]-(3-nmethyl -butyl)-1Hpyrrol-3 )
yl]- terephﬂtlﬁtﬁhﬁmdﬁccﬂﬂlﬁblﬁﬁeﬂﬂm&g,Olﬁhnmo@'&ﬁﬁyrizdl&ﬂcar%x@hﬁdlﬁem"' of - 2- -

1 -nmethane 1 -anmno -eth - carbamc acid tent-butyl ester 275, Conpound.

240 (ydrochloride (Qrbmmola nelg)slgcﬂ wbef DMI“a%etdiyﬂp&ﬁt m@b(eantemp)eratmhuoyeswgm,t ion .

was k. 0 rs_at 60 or at e re5|d lved in-
S5ork 20,8 B3R AL pBRGIRPIRNG § B S i DTHZ@? eact | on
was KG%oﬂNN&hsfﬂfm ﬂzim&i%ﬁ% EAbamaysl 188apensl-Bdey ) 1ve- o -
di ssol ved in chl orof gr m ( vvashjgg. \%I@t h {C})@_!L Mtyl—)|CI (IjOXZ ) , 5% NaHCCO3
(loxzefﬁwl‘)thaIMt@rlﬂdESé‘dSO@%lrS‘eﬂﬂﬁiﬁ) sulfate, and evaporated. The crude
conmpound D33 was crystallized :frontol uene/ hexane (4:1 v/v) to give white -

crystalls. The yield is 69% (1.27 g).. H -NVR (DVSO-d6): O. 85-0.87 (d, 6H, -
CH3), 1.34 (s, 9H, Boc), 1. ﬁg";mﬁd}mg,rgx 1e§H & -CHof pyrrole), 3.03-3.08
and 3.18-3.22 (each m- 2H, NHCH7 2NH) , 4.33-4.38 (t, 2H, .CH -N), 6.85
(t, 1H, NHBQ(f()llovﬁng&m@drﬁ&cﬂ]ﬁtlfdphatlﬂ,aceutlcal formulatlons conta.mmg acornpound ,
)fFormula(I)
Examplc 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 . T 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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pyrrole), 8.36 (t, I H NHCO. Step B- NN -Bis-rb5-(2-am2idszembglt 2addbano

t er epht hal ani de 274 To stirred solution of compound 275 (70 ng, 0. 15 ,
nrnol ) in Wetlaamsd (20 m) was added 10% Pd/ C (Degussa typepcidsiighs (O. 1
g). the flask was evacuat ed and then flushed 3 tinmes with hydrogen and.
fi naIJy filled wt dro at 25-30 psi. The resultant suspenti on. was
stirred vi gor ousl| yl Sﬁo 05 nin. The suspended neltd8rial was fil tered

- the filtrate was dryness. The resulted am nopyrrol e. was -
dissolved in 3 n qggggs%a@gs added to phthalic aci &

di pent af | uor ophenyl ester (25 ng, 0.07 mmol.), The reaction mxture.  was
stirred for 15 hours at 55C , DMF was evaporated. The Boc- protected :
derivative 276 was dissol ved in met Feavenle e@3 m) and 3, m of 4N HJ 'in

di oxane- was added. In 30 nmin th I vaporated and the solid was
purified by HPLC as descri bed |§ue§e%3%ﬁ%gnmq§m$ - D. Yield 40% of conpound
274. ES MB: 6ILa. fBBow(ngHngredrenﬂsChi:e nﬁfcd%@ﬂ@ﬁrsuﬁﬁﬁéloﬁ\%n &am%tratlon ' '
PCT/ USQl / 20334 EXAMPLE. 139 .
N, N - Bi s-[5-(2-guani di no-et hyl carbarmyl) ]-(3- rrethyl butyI)-IprrroI 3 yl]
t erepht hal am de 27%4,A:fgl ution of conpound 274 -(30- ny,, 0. O§ rninol) and -
pyrazol e-1 -carboxalr ; in5m of DVF
w. re kept at anbloeﬂ‘tpohﬁdimﬁﬂﬁ:iimwentﬁmernl ght, . evaporatl.ezd The residue was
purified by HPLC as as described in exanple 1, step D. Yield 58% of '

N, N - Bi s_-[5-(2-gu3hﬁ1@11ﬁ6‘3 it hyl car bamoyl ) - 1- (3-met hyl - Bfigl)-1-

H pyrrol -3-yl ] - de 277. ES Ms: 691.81 ( For mul ati on
Exanpl es The fol I %\E/)\ngﬁg{ Qﬁleg&éepresent ati ve pharnaceut :\%gﬁfor mul ati ons
containing a conpawibylfardtenmul a (1). Exanple | Tabl elisgornul ation, The
follow ng ingredients are mxed inti matel y and pressed I nto s| ngl e scored

tabl et's. , - propyl paraben 0.05g
| 'granulated sngar o o _ o 250¢g =
L " sorbltol (70% solutlon) o - E 13.00 g' B
v _f.VeegumK(Vanderbet Co) . 10 g -
a flavoring B R - 0.035ml
- -colonngs_ o . 05mg __
" 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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Quantity per. Ingred| ent tablet, ny corrpound of this IQV@’ﬁcemheA@{QM :
cornstarch. 50 croscarnellose SOdI um 25 | actose 120 nmagnesi um stearate 5
Exanpl e W@ 0288¢wul e f ornul ati on, The follow ng i ngredl ent PCaArBdoMoBd '
intimately and | oaded into. a hard shel |l gelatin , apsul e. Quantity, per
~compound of this invention Ingredl ent capsul e ng 200 102 27 Decenber 2004
WD 02/ 00650 ‘| act ose, spray-dr WGO%M afiAnst ear.at e2 Exanple 3

Suspensi on £ Qj; I ?m nts.are mxed

to forma Suspﬂsﬁ%f&&?&g@g&ﬂ%%ﬁéé{éﬂﬁfl ér)?l gglé @ﬁpe"g’ﬁgé’té ~of this

i nventineentiohwwitl Witepssl® Hob (wniploddrides dfasauuetelaydegeabmﬁny acudo pyl paraben
Rlches-Nelson Inc., New York) and has the followmg composmon o

-compound of the inven_tion-- o oo 500mg
_ Witepsol® H-15 L balance
Biologi_cal'EXampies

: Exarnple 1

- Mmlmum Inhlbltog Concentratlon {MIC[ Assays _

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 mod1ﬁed 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 m 100% DMSO toa stock concentratlon 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 depending on the organism being tested.

For yeast and aspergﬂlus SpeCleS seven 1:2 serlal dllutlons of compound in .
appropriate media buffered w1th MOPS at pH 7.0 were prepa.red such that the final stamng . :
test compound concentratlons were 50.0 uM for yeast and 50 uM aspergﬂlus spemes “For

bactena, dilutions were made in growth medla used for the partlcular bactena bemg 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



granul ated sugar sorbitol (70% sol ution) - Veegum K (Van@@émMsicemb€o2004
flavoring colorings distilled water Exanple 4 |Injectable fornulation
Anount '1Wb92/0635(59 2.0 g 0.15 g 0.05g 25.0 g 13.00 g +pCTAG01H80335
0.5 ng g.s. to 100 mM The followi ng ingredients are mxed to form an

I njectable fornmul ati OE%OSB&r edi ent _conpound of this inventiaon sodiu

acet at eCWiHre gvas adivgie gF avjangyonity Njdmoraaksalinp)A W208P diigtian ap atilde ;
steri| eQN fﬁ% 16190 egq bu?felng w1%1 IQIC,%S & pSH 7t0 %HIOE) ti, §t tpus 1noculum
: preparatlon was added to an equal volume of test -cornpound-contalmng medm 25 uL of the
redox indicator Alamar Blue (B1osource International) was added to each well and the plates'
-were 1ncubated for 48h at 35 C. Wells having yeast growth changed color from blue to pink.
- Accordingly, the MIC was calculated bascd on the well with the lowest concentratxon which

did not change color from blue to pink, e.g., growth was 1nh1b1ted

Bacteria . |
' Inoculunis are made ih the same manter as yeast except all dilutions 'afe made in
normal saline, w1th a final dllutlon of 1 200 and an moculurn of 10 uL Sohd and liguid '

_ "mecha, as well as plate incubation times for the various organisms tested are listed in Table 1.

: below.
_ ' Table 1 : o o
“Organism |Liquid media| _Solid media |96 well plate Definition
- 1 (agar) . fincubation time | _
VRE-UCD3 | =~ BHIi . BHIA- No_vanc@mycin ~16h HI-Brain _Hea_rt__'
' A | l"2'5pg/mL- o usion o
| o ‘ o Vancomycin - 24h | | ' | |
[VRE-CSUCA | Bil |  BHIA  |No vancomyoin—16h [BHI-Brain  Hear
[ i o s pgmL  fmfsion
_ | © |Vancomycin-24h | | - ,
| _VRE—_UL17_" .BHI‘ 1. BHIA  INo vancomyein ~16h B}Ii-Br_ain-  Heart|
R | bspgmr fasion i
. _ o Vancomycm- 24h | ) o
[VREBMA147] BHI | BHA  [Novancomycin-16h [BHIBrain Hean{
| : | o pSpg/ml [Infusion
, , Vaﬁéomyciﬁ-, 24h -
Moraxella i 'BHI , BHIA -16h - BHI- Bfain Heart
catar_fhali's' . o o | - . | . o F_r.nfus‘iox}l
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g.s. to 20 n. Exanple 5 27 Decenber 2004 WO 02/ 00650 PEipdo8hbeO3t = -
Supposi tory formul ation A supposi tory of total weight 2.5.: g is prepared by
m Xi ng- t heyce@dagepnd of the inventioon with Wtepsol (r) H 15 lgéf(/h% n=I | des
of saturated vegetable fatty acid; Ri ches- Nel son, I nc. o] 1¥ And has
the foll ow ng conposition: corrpound of the invention 500 ng Wtepsol (r).

H 15 bal ance Bi ol ogi cal Exanpl es Exanpl e 1 M nimum I nhi bitory L
Concentration-(MC s The assays described helow were used to neasure the
m ni mur i nlﬁa%lrlltsory'%hﬂﬁt r at BHBA( M QlL6b] a conpdliRraetess dnfyisipn
conpl etlely inhibit|visiblp growth of |the organr smtested. - These assays
are adgpt ed*fom NecLs pr pt ocols M7-A4 aphd MZ? "A (NCCLS vol ~17:9 and voI
17:2) dspsmdihé anansven; an Cro. 7 6-3859.
M C valjues for Ig\asgpier gillup fu]anHé%t us- vlvgr det er m. nesﬁ agjsllidépt ﬁg&?gﬁpr ot oclol.
MB8- P. Irmuglmsa prF epar atj on, i ncubatji on]and readi ng results Al conpounds -
wer e ditsselved—-nr—1809% - DMEO-t-0—a—st-0gk hacentt-at-i-on—of ’lnrﬂ\'ll and ||cg__f_r_esh
or st or|SHPEY! ocqguy; CAMEHR cor‘r%g@?\ds \eph W&%Wﬂcﬁﬁ’ﬂlﬁteq%@éﬂH&ﬁ@l used
“freshly w ra& mofr e t hen| one freeze-[t hajv cycl e. -Wen s for test
pur posgs, conpounds were| diluted.inlthel appropriate nedia dependi ng on the
or gani §nHhehshilues!t EdTM-O[ChtRaRite ARSE|23REIHBLLLLESA SRRt 58 a3% heat Ser|i al
di lutigns of conpound in gppropriatefmed] a buffered with Sat pH7.4. -
were pi eplalrﬂé@ll?-@ac that the fi-nal _stﬁrrtlfhgedtsheftp@@ﬁéound concentratiorfs

Q

wer e 50— 0—uMfor—yeast—and—-56- UM‘ aspergtti US—SPeCtesS—Tot— bacterta; ‘ -
dilutions were made in growh nedia used for the particular bacteria being
tested. st‘{eﬁteéoccus CAMHB+ 5% MHA + 5% SB |24h LHB-Lysed Horse Blood - .
pneumoniae LHB _ . o N
Candida | RPMI - SABDEX ' |48hSABDEX-Sabouraud Dextrose Agar
albicans | R A | S

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
" allowed to sit for 5 min so -heavier'p-arti:cles' can drop out. *The upper suspension is separered |
~and adjusted to an optical density of 0.09 to 0.11. 'Thc're—sultingi suspension is diloted 1:50 -
. which yields 2X the final inocutum needed Micro dilution trays are prepared as with S'reast
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

_ Compounds of thrs 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



Five wel |l -separated colonies froma 24hr Sabouraud Dext R3degehdee20d®tubat ed
at 35C were picked and resuspended into 5.0 ml of normal saline. The

O D. 530 wsa0 ex@dseand t he -104-. 27 Decenber 2004 WO 02/ 00651 ik / 20334
culture was adjusted to 0.5 MFarland units with normal saline. A 1:2000
dilution was made with RPM 1640 nedia buffered with MOPS at pH 7.0 and
100 pL of this inoculum prepar ation was added to an equal volunme of test
conmpound- con

(B boour oot GEnRARR TS Fongkbriy8les YR  EROKL MRLARET ol BBl e Beine

i ncubat od dst eﬁﬁh(lepz dcshe)»i\ek hls(mmo rﬂume@wpoﬁbﬁwtd%eehm%r@;ilwndf rom -
‘blue .to pink. - Accordin , the M C-was calcul ated based on the well wth

 the | ovitkep2 siseepHTERASED OmﬁT@IPpgﬁpcﬁcﬁbﬁnb!ﬁaﬁgé col or fromblue to pink,

e.g., -growt h was inhibited. Bact eria Inoculunms are nade in the same manner
as yeast except all . dil'utions 'are made in normal saline, with a final.

diluti Olﬁihilﬂtxéln &f}@g&@ﬁnéfﬁsd poculumof 10 L. Solid and liquid nedia, as well

as plate incubation times for the various organisns tested, are listed in
Table 1 below TEHEs of GLgompounison Bl a¢ladbion dyrernis@seeraes | were studied

P ) b e PR AR A sk o R G REME R AR ot oy
- 16hHI -(BE 3iibkstratde The réac@éde ¢S Ia@mcmwﬁbﬁemseﬂhayﬁﬁf&hﬂea%hslﬂmmmﬂm

~vanconycin -16hH -Brain Heart 5 gtnlLlnfusion anconycin- 24h
VRE- BVAHE 7BHE BIIMANaGINZ S mpil MeCLBHS nB HI A led 50 ug/mL BSA at 35°C. The

reaction was stopped at any given time by adding SDS to a final concentratlon of 0. 5% 7
Subsequently,_protemase K was added to 250 ug/mL and the.mlxture was mcubated.at,60°C
'for 30 mm The reaction mixfure was further ex&acted with phenol : follewed by |

. phenol: 1soamy1 alcohol: chloroform (25 1: 24) Samples were loaded on 0 8% agarose gel and

| subject to electrophore51s using 1X TBE Different DNA mtercalators Were used for better gel :
resolution. Ethldlum brormde was sometlmes added to both the gel and the: runmng buffer to
0.25 ug/mL In other cases, chloroqume 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 decatenatmn
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 concentratlon 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: 1soamy1 alcohol: chloroform (25:1:24). Samples were loaded on

8% agarose gel and sub_]ect to electrophore51s usmg 1X TBE. Ethldium bromlde was added
| to both the gel and the running buffer to 0.25 ug/mL.

bNA Binding Properties of C'omp- ounds of this Invention

Fluorescence Studies -

- —10Z.



25 ji g/ m_l nfusi on ancorrym n- 24h Moraxel | aBH BH A16hHI - 2BTxcemideazd04
catarr-hal i sfusion --105 27 Decenber 2004 WO 02/ 00650 PCT/ USQOl / 20334

Baci | | usCidiBRdds& 16hBH- Brain Heart Infusion cereus . PCT/USOL/20334
Pseudenmonas CAMHBBHI A16hBHT- Brai n Heart | nfusion aerugi nosa

St aphyl ococcus CAVHBBHI AL6hCAMHB- Cati on adj usted Mul | er H nton aur eusbr ot. h
Haerophi | us FMN@hmomﬂpehedsﬁgafezmmnﬂdottaiminAggroombf dsDNAa ey indiloeTREA

I nfl uen ed She b] ood, Strept ococcusCAVHB+ 5%VHA + 5% S 24hLHB— Lysed
Hor se sleﬁey QR @ aaepwﬂeeeﬁz%eﬁeee%'eéﬁeoﬁttﬂeﬁe

Agar alfiig BétsFﬂd AREBAOHS Jof], HNAGH 0Bt IR tetotétefreae@rg"'u$

fum gatus for 7 oh pot at agar ants Slants are

t hen ¢oftesresbeisi. tTheteford, tif§ hPbidi%ationl stablizatioe askag 0" 1S A Tyearbe 26d iemastuesl and
colonies are teased with a sterile transfer Loop to create a suspension .
~whi ch i kgandhinding o doyblg-stramged DM so heavier particles can drop out. -

e PP S UtRERR) OB FRRLALE e A8t oA RLERcliGs 3R AR Bl lERBidgol

0.09 to 0.11 suspen5|on I'S hyre

final itpfubrestenesshRetroddopy.0THE  UbpQligh CYA:Q'FQUIEPRiViAg Atomkddin yetast” and
I ncubat ed for 48h at 35C. lz—or our purposes the MC s defined as the |-owest

conpourfidearenisrttand pachdarcyhal bk 3nend pa thsi complasneianystiand Biag sgedasttee Adsh
%Eﬁgu tlg(ﬁ'l ﬁéandrl)lmdmg arge Qt | ()tr}od\leﬁrtgm%)grisa. d P‘dl largélgl’lﬁ lgrﬁgﬁrrgnpgqg ségd)déﬁ tﬁlﬁg ver e
HEN buffer (10 mM HEPES pH 7.2,0.1 mM EDTA and 10 mM NaCl). e
o Fluorescence was measured at the excitation wavelength of 485 nm and the enussmn
‘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 1nventton 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 11gand and DNA, Itgand bmdmg can
oﬂen induce circular dlChIOlsm ("CD") signals that are absent when DNA or li gand is alone:
| in solution. DNA binding of compounds of this mventlon were determmed 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 temperature The results showed bmdmg propertles that mdtcated a2:l complex The
" dramatic CD change in the DNA absorbmg regwn (260 — 300 nrn) upon binding of these .
| compounds demonstrated that compounds of this invention mduced DNA conformatlonal

- .changes.



be active. Exanples of conpounds that exhibited anti bac2éfesember 2004y (-AEC
<45.5 pM are shown in FIG 5. Exanples of conpounds that exhibited .
“antifungaW@exeesty (M C <45.5 p.M are shown in FIG 6: Tapousoaesase

I nhibition Assays 27 Decenber 2004 WO 02/ 00650 PCT/ US01/ 20334 Candi da
al bi cans topoi sonerases | and |1 (cTop 1 and cTop2) were isolated accordi ng
to Fostel et al. (1992) and Shen et al. (1992). Human topoi sonerases | and
H (hTopbm@qtherg{l‘;pp@lt;#%gﬁld%rchased from Topogen (Col unbus, OH). Inhibition
of topoisonerase GL conpounds on D1 4A relaxatlon by
t opoi soner ashtérastine betwmhn@NAwsadmgngaehn@ athisdphaitioniveere Mogstidateduging
super coi,l ed pI %smd DNA ( %’ywas used ‘as  the substrate. The _
react i offerasl r@%&)teégﬁ‘fﬁufﬁgo@@@?fﬁé@b ‘Va‘(ﬁé%n%‘é?—@%%d*“i IRVESHEARE Tr i SHOI, pH -
7.5, 50, MR L BSA at 35C. The
reacti on (gﬁg% sohﬁ)ﬁ)vee? Ja%\é‘%%"]‘g‘?“v%ﬁe%tu Dy a@gl nélq%‘g)%/to a final
concent r at i oBurifig fhefig e:@ehmtsemhMGQﬂmi’E (D@@E(Alsmash goldesiet waPbiixadg/ m.
and the m xture was incubated at_ 60C. for 30 mn, The reacti on m xture was
f ur t her WeROruM Péaﬁmp?tmdplﬁéﬁEN trufler v Pt yolspeab20q Whakhe UV absorbance was

| cohol |, and
2 eono BBHGRERPID ik Bk RADelRE B AREE AR P ARLATEL AT and
used f omebmrgtteﬁp@eiure mﬁpbvu&ﬂeqnlfdftﬂlm diplen dissuvidtes wasdaemihédmseladeed t o

both the get. and the runni nggbuffer to " 0.25 ugwﬁgb ‘I n other cases,
]

chl or oq%hswév%ﬁsoféha@q%eo@ tigwﬁmt of apprarapa O\ ifbihsipssmset

| nhi bi tf d? fthe% ?%qlgéﬁeg?ersasﬁte IESuﬁf ecP é ng% ﬁ%g%?ﬂﬁgﬁw%gtl&nolgﬂd ?ooﬂaﬁﬁfee x
were in i'gat e moni tor’i ng eca enation reactions using entan

ki net Opdl.ﬁﬂéx DNA&Jmnag@rtb thd ﬂﬂn&%@@d\enaﬁareztses ieTai hor a%Saeeebtbservmcfom n 10
nmv Tri sHO , 5, 50 MM'NaCl', 50 MM KCl, 5 nM Md 2, 01n1\/IEDTAand05
n vl Ampl%@lgoé\'é@ﬁwn\m:ﬁ%pﬁéé prasengeyofghe eempoyns. by adding SDS to a.
final concentration of 1 % Subsequently, proteinase K was added to 250
ug/ nL and the m-xture was incubated at 60C for 30 min. The reaction

m xture was Ty foReioifXinf8atihai Yebin described in some detail by way of illustration and -

‘ example for purposes of clarity and understandmg It will be obvious to one of skill i in the

- art that changes and modlﬁcattons may be practiced within the scope of the appended
claims, Therefore, it is to be understood that the above descnptlon is intended tobe
111ustrat1ve and not restrictive. The scope of the mventlon should therefore be detenmned

 not with reference to the above descrlptlon but should mstead be detenmned with reference

~ to the following appended claims, along with the fulI scope of equlvalents to which such
claims are entitled. 7 ' o
All patents, patent apphcatlons and pubhcauons mted in thxs apphcauon are hereby
1ncorporated by reference i 1n the1r entirety for all purposes to the same extent as if each

individual patent, patent appheanon or publication were 0 1nd1v1dua[ly denoted
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phenol followed by phenol:isoanyl alcohol:chlorof orm (2%7e4mbeSoniy €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 --107-.. 27 Decenber 2004 WO 02/ 00650 PCTI USOL/ 20334
When cahpaundscpraéefmed:to bind to the mnor groove of dsDNA, they induce DNA
dupl ex f rmat i on at i of conpl enmentary fluorescently |abel ed
strands Dri ngé‘ %oﬁ':ﬁ ﬁrm uorescein and dabcyl, in close proximty,

t hus quenching the fluorescence of fluorescein. Therefore, this

hybri di zation stabilization assay ("HSA") can be used to neasure. |igand

bi ndi ng to doubl e-stranded . The ndi ng pfoperties of several
conmpounds of this invention re inv ted byifluorescence
spectroscopy. The 11-bp ol fﬁ%BﬁLLﬂﬁ ,Q %&L_g flugﬁesceln at the 5 .
end on one strand an dabcyl at the 3 end gn the conplenentary strand was
used as the AT- rich ligand blndlnE target.] At. roomtenperature, FQL1l
remai ns | argely single-stranded i nfAthe HENHbuffer (10 inM HEPES, pH 7.2,
0.1 mM EDTA and 10 mM NaCl ). Fluorescence was neasured at the excitation
wavel ength of 485 nmand the em ssion wavel ength of 530 nun using a

96- wel | whahhlfluoreader'(PE Cyt oFl.uor (D Series 4000). The FQI1

concentration kept at 5 nM{for dupl ex concentration) for the binding
experi nents 5 %r%eﬁﬁd%ﬁ@@ﬁ}?ﬂmﬁ-&‘ | i gands were added. All

experiments wgr z rqQom

t enperature unl %édgﬁo%%%%egﬁg?tafb@m@?égﬁam g@ldg%}kl %ﬁf fhgfer ltél}l cul at ed
based onsublstituthdiiictetodry] provideddnthat =t leaEhend o Rramd RFris @ @mgﬂaht m&‘omarral i zed
agai nst the flu Fléfcence lbf' th& %g enc§ of conpounds. . Decreasing

f uo_res “g} %achepiblg 36 8 fgand concentrations indi cat ed

bi ndi ng of thR3is'lﬁ@fl%&10aﬂ§%3ﬁﬁRU9mzﬁg§m \%ﬁﬁftﬁé&U&s% (v'hicfh'tﬁ'%run g

procedure, apparent dissociation constants ,app) for each co

| . tested watagh fouulﬂah@@l‘ocsrfkiatmgjdl es dermnstrat ed t hat conpounds of this

i nvention bi ng g{ﬁ%@dtg y&lcﬁ\étero Er%rug:nt Kd, app val ues bel ow 100

nM for nost c
X' and X are mdepcndently 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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- Pol ydA- pol,

Circular D chroism Studi es Because of the el ectronic inbgmaethbas2ted 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 conmpounds of this invention were determ ned using CD
spectroscopy. All sol uk% on conditions were the sanmenms descri bed above.

T was useg at 50 M CD S|gnal was nonitpred using a JASCO
J-600 CD ari Mag \ ' > ‘ [
properties t| [ : . i ange i n the DNA
absor bi ng red i pdi ¥

y conpo ] : onf or mat i onal
changes. 27 Decgnber 04 WO 02/00650 P LUSC1/2033 1 DNA Thermal Melting
Studi es Interadtions between DNA and conpounds of this i nvehtion were
i nvestigated using thermal nelting techniques nonitored at Wwavel ength 260
nm Al investigateds conpounds showed a stabilization-effect on DNA dupl ex
formati on. During nés
was mxed with 6 uMo _HEN buf f 3
The UV absorbance was 260 nm w
spectrophot oneter w th tesfper ature contrdﬁ_ 9 metei ng tenperature(Tm
mhere hal f of the duplex di ssoci ates was, determined at relative absorbance

i ndi ca®s of this,

INA By bi ndingl"to tH€ mor groove.
d for al i ATTATTAAGC i n
e o he~gonpound. TR oregoi ng i nvent een described in
sonme detail by way of\ | lustrati gn and \exanple for purposes of clarity

and understanding. It mnll be obvitous t ®°onexiqf skill in the arfthat
changes and nodifications nmay be practiced y th| n the scopiithe_ appended

t he presex

.cIains.\Therefore, it is to be understqgl
i nt ended
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illustrative and not restrictive. The scope of the invenRziDstesiverbdos
therefore, be deternmined 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
enti t | edwhekin, pat ents, patent applications and publications cited in this

application reb at.ed reference in their entirety for all
pur poses to t sg'g %@F’e@ﬂ‘ty?ﬁ’gsq @%%Mdi vi dual patent, patent

application ogép di-&AQéd k1 ual 'y denoted. 27 Decenber 2004
What is ClalrredLﬁ%} orrpun ?Stodll—‘k%l\égg(l) 0000 R-Z-1IX -N1TN

X3!l Z2-R2 H Rhisrsidrogenzalkyhar [2o.ar e i ndependent |y -NR3- or -0-; R and R2

are independently substituted al kyl, substituted aryl, heteroaryl, or
substituted heteroaryl provided that at |east one of RL and R2 is a group

that cangfor (‘HH% I 1 3 R3 is
hydr- ogen al gﬁe%r %Lgaﬁﬁb 9‘?@’3& ﬁ%&ﬁ %fénﬂ‘[tﬁg%{l oPQuq%ﬁHt\A?“ ch they
are at tlmd:ftreai'yl momtmshndqrendqmllylselactadgi'oﬁﬁ greumcdnsiseidg loff dyecfollowig tricyclic
het er oar 8r oup: X' and X3 are independently aryl, substituted aryl,

het er oar%?le €Ubstituted heteroaryl, or -CHR4, wherein R4 is natural or
unnatural am no acid side chain; or a pharnaceutically acceptable acid
addition salt thereof 2. The conmpound of Caiml, wherein Z' and Z2 are
-NH-. 3. The conpound of Claim2, wherein R and R2 are independently
substituted al kyl groups. 4. The conpound of Claim2, wherein X2 is

sel ected froma group consisting of the follow ng noieties: 27 Decenber
2004 Re

R® - XH |“
Nw= o 'xﬂ 'X“
? N N
A D O
N _ Kﬂ P Nw
\ {
St T
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-111 27 Decenber 2004 wherein, R5 is hydrogen, alkyl op78Sehembereand al kyl ;

" R6 is hydrogen, alkyl, halo or alkoxy; and R7 is hydrogen, alkyl or halo.

5. The compound of Caim2, wherein X and X3 are heteroaryl or substituted
het eroaryl nvieties independently selected froma group consisting of the
fol | ow ngvherginet i es: R14 27 Decenber 2004 wherein RI13 is hydrogen or

al kyl; and, Rl4;is dr ogen aI kyI or substituted alkyl. 6. The conpound of
Claim 3, wher & nlﬁ'\“—lY% aihstituted al Kyl noieties independently
sel ected frompas4 n | owi ng noi eties: NRL5 R22 N

- NHR23 wher eTrII@ %@%g@,gh@%wwﬁﬁg&%@@i al koxyl, al kyl, cycloal kyl or R
5 and R16 together with the atons to which they are attached forma

het erocycl icring; R16 is hydrogen, hydro al k ﬁw oal kyl; R17,
R b, Rig®and @egpmnwaéﬁéﬁé@mﬁy“’h%%%ew amsy Sﬂfutﬂéﬁ 4 mejelicsgen

o5 ana’ 1SBPbAEAR Pl S8 QR Koniliniofihs SRR ANIRITT 0 S e

het erocyclic ring, or RR2 and R24 together W th the atonms to which they .
are attached forma heterocyclic ring. R23 is hydrogen, hydroxyl, alkyl,
cycl oal kyl or R23 and R24 together with the atons to which they are
attached forma hetgecyclic ring;

22
R17 R"’ E RS
‘A?? - e‘q < NHRZ! H/\f/}’ \"/
NHR
~ 24
/Rzo NR

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 cycloalkyl;

RY, R'™, R" and R?" are independently hydrogen or alkyl;

R* is hydrogen alkyl, substituted alkyl, cycloalkyl or acyl;

R% is hydrogen er 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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R24 is hydrogen, hydroxyl or alkyl; inis 1,2, or -3; n2v$PetemPeo?O®B; and,
0is0,1,2, or 3. -113 27 Decenber 2004 7. The conpound of Claim5, wherein
R14 is an al kyl or substituted al kyl noiety, and wherein the noiety is

sel ected froma group consisting of the following noietiest F OHF OH 3
CH3 F F 7.K CFBheoDEp@mdmiC mmmw m.amaﬂ;ymnemnmtedalkmkma@tsare

het er oar tituted ete noi eties.ind nt, selected from
a group %‘gnvgl?eé' E%EWPI?%éSF F‘F%@\%’?&y a mugtcpggsh%o g‘%‘@%ﬁmgw&eﬁﬁﬁer ein
R13 is hydrogen or alkyl; R14 is hydrogen, alkyl or substituted al kyl; and

wherein R and R2 are substituted al kyl noieties independently sel ected
froma group consisting of the follow ng noieties: NRL6 R77 R wherein

A

‘ \
-

LN

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;

-114-




NHR16 X -115 27 Decenber 2004 R15 is hydrogen, hydroxyl 27d@dcexypkr 2G04kyl ,
cycloalkyl orr R5 and R 6 together with the atoms to which they are
attached forma heterocyclic ring; R b is hydrogen, hydroxyl, alkyl or
cycl oal kyl; R17, Rs, R19 and R2 are independently hydrogen or alkyl; R2
IS hydrogen al kyIN ubstltut ed al kyl, cycl oal kyl or acyl; R22 is hydrogen
or al kyl, or 3\ toget h a1 R atons to whi \

attached fornr ro ycllc ring, 3

. to which they arefattached form a~hgeregyclic ring; {23
hydroxyl, al kyl, cicloal kyl or R23 and R22t Jogether wth the atons to

whi ch they are attached forma heterocycli R ri ng; R24 is hydrog®h, hydroxyl
or alkyl; mis 1,2 or 3; nis 1,2, or 3; and, 0|501§:’or3 9. The :
compound of Claim8, ¥nerein X2 is R 10 The corrpound of —n 8, wherein
X1 and X3 arg N 9, wherein Rjf an Iig are of

wererein o i s O

the follow ng s 27 Dece nd R18 are
hydr ogen; and,l_ Rek_i 8 dr ogen, 2l g orvacyl . 12. The conplound of Claim
10, wherein R &hd Rﬁ'\are of the foll owi né‘,,structure r RH
Rﬂ
e - | ¥ “fa
\ é— \ 5_ ‘ \
y N\_ u\
\ ..ru;u\, R1! Rl!
B RT!
ady wly
N\ A\
x 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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NRL5 R, 'NHRL6 n wherein R'5 and RL6 are hydr ogen; and7 Degeimbed2@04 2. 13.
The.conmpound of C aim. 11, wherein R19 and R20 are hydrogen, and wherein R2'
is an al kyl group selected fromthe group consisting of nmethyl, ethyl and

propyl, or an_.acyl noiety of the structure -C(O C(R2s)(R26)H, wherein R25
is a substi tu&%’f lsgléfﬂ@tge@dzydr@mh #koxyyloalkylk eyelpaliyinay Ra‘? anﬂua(?% ogethed with

0oL L G SN SRR AR oo RS 09 e O -C
R'® is hydrogen, hydroxyl, alkyl or cycloalkyl; | |
R, R"® R and R® are independently hydrogen or alkyl;
R?! is hydrogen alkyl, substituted alkyl, cycloalkyl or acyl;
R*? is hydrogen or alkyl, or R and R® to gether 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 ring’.
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



-118 27 Decenber 2004 or e and R26 together with the atembDezewhieehotdey are
attached forma heterocyclic ring of the follow 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 following structures: NHR21 H R20
wherein R 9 and R2 are |ndependently haydrogen or alkyl; and, R2' is
hydrogen, alkyl or acyl. NHR21 15 sconmpound of Claim 12, wherein Rl4 is
an al kyl or substituted al kyl S and WhHR#t ei n the noiety is sel ected
froma group consisting of the Wi ng¥ppi eties: 27 Decenber 2004 F OH F
CH3 CH3 OCH3 CF3 16. The conpoundlaéeor |r$g to Cdaim13, wherein the
conmpound is of the following structure: R21HN HN \ NHR21 -120

wherein
0is0;
17 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\NHRﬁ
n

15 and RS are hydrogen; and,

wherein

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-



27 Decenber 2004 17. A pharmaceutical fornul ati on conpr giDwgember 2004
pharmaceutical ly acceptable excipient and a anti-bacterially or
anti-fungally effective anobunt of a conpound of any one of clains 1-16.
18. Use of a therapeutically effective amount of a conpound of Fornula (2)
OO0 ORL Z1 | IX1I-NIX2IN X31Z22 R2 H ? m wherein: . Z° and Z2 are

i ndependent|y -NR3 ¢wherein R? i sCHydrog r al kyl)- -0-; R and R2 are
independégrré subst-gtu€iéy al k -T_zggétitu ed Hs het%ero ~ Of
substitutéd heteroabPyl provicded t at | gagt one of Rl and Hys a group

that can forma pharnmaceutically acceptabﬁe acid addition salt; R3 is
hydr ogen, alkyl or R3 and RL or R2 together with the atons to which they
are attached forma heterocyclic ring; X2 is aryl, substituted aryl,
heteroaryl, substituted heteroaryl, alkenyl, algznyl, cycl oal kyl or

het er ocycl i g; Hsand X__g{?”inq endently aryl ,- stitute aryl,
heteroaryITgs stitute gLeroary or -CHR4, erei 4 is natural or
unnat ural am no achd side ¢hain; or a har maceutical |y geptable acid

addi tion salt thereof for the manufacturé of‘2a medicament for treating
bacterial or fungal infections. 19. The use of Caim 18 wherein the
bacterial or fungal strain is selected fromthe group co%sisting of C

al bi cans, A. fum gatos, B.g cereus, h%' fl uenzae, and P. a& uy] nosg 20. The
use accor g to Clain118'%ﬁé(ein sa.znﬁuiegiion iy @ bacterial—1i Bgction
e _

-121 27 De r—RQP4 NH,
HN“-4;NH2
D N T
—“:?H__OH HoN OH i OH
Da

=
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21. The use according to C aim20 wherein the conpound Qf Dexemben2004
adnministered to said patient is: R21 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 Ritaat R¥nggéthetxathith atonher whioh they 20 anashed fein & BEefEdIclic ring

adm nistered to said patient is: -122 27 Decenber 2004 NH NH wherein Rl14 is
hydr oge®f thedigloppeg ftopesyee: or - CH2( C3H5), and wherein X2 is a noiety
selected froma group consisting of the following noieties: R' wherein R5
i s hydrogen, al kyl or substituted alkyl; R$ is hydrogen, alkyl, substituted
al kyl, al koxy, or halo; R9 is hydrogen, Hal kyl, substituted al kyl, al koxy,
nitro, or halo; Ric is hydrogen or al ~and R11 is hydrogen or al kyl.
NH2 “NH -123 '

and wherein R? is a substituent selected from a group consisting of the following
substituents: -H, -NH; and -NHCH;.

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:
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16. . The compound according to Claim 13, wherein the compound is of the following
structure:

RZ'HN

NH

NH

NHR*?

_120;.
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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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