. YZ[\]"_ abcde3e7" 7 $ h$t 6 T" |fh POLYAM DE DERI VATI VES POSSESSI NG 3
ANTI BACTERI AL, ANTI FUNGAL OR ANTI TUMOR ACTI VI TY CROSS- REFERENCE TO RELATERY

APPL| CATIW NG dB3 3 appl i cation i nefit under 3 9(e) of-"
U S. Provisi éﬁg%ﬁAppl i cation Smmmﬂmmmm‘m 343, 796, whi cﬁ)%gsogfiﬂ@é on
Decenber 26, 2001, and U.S. Provisi opﬁg‘l Application Serial No. 60/343, 829,
which was filed on December 26, 2000, the disclosures of which are
i ncor por at BYAMERF RERFVATRERY PORESEETy ANTBRCRERBIUNDANF FIERL RR/ENTEERICB el d
of Inventi M TEHETHresent invention provides novel conpound possessing one
or nore of the following activities: antibacterial, antifungal and
antitunor activity. Pharmaceutical conpositions containing these conpounds,
nmet hods of nmalting and nmethods for using these conpounds are al so provided.

State of the art The binding of the antibacterial netropsin and distanycin

to AT-rich sequences s QRIMIRENCIOPYFRRLAIMHPINUAORARIEN | 5 2

wel | - studi ed phenone : regul at e DNA
expression, e.g., Thy apploakbnglagngthe behifs phagSFewS.©Ff 1 10eg bk &t RProREBHAI NS,
or by inhibiting the activi %}@%f enzynmes acting on DNA, such as reverse

transcri pt asePRicafigpseayhig- 3d96i ‘f'ililiﬁ}ét"‘iaéﬁI@?OIXIHP@HﬁWh%I@:r?@Oha@d%@n t he

Bai |1y and CiRrriRl AFEAlioR SR, 0TI RRE d GO 826 ™
pyrrol ecar boxaDTi i dikdidsuicd of @MhicRRSé MedipdrabEheadsMGh ﬂleiir%nﬁﬁét%al l'y about 20%

59
I,

| onger than required to perfectly match the correspondi ng base pair
sequence in the m nor groove. Accordi ngl in oligonmeric anal ogs havi ng
BA(HGROUYND fINVENTEIN can becore out of

mul ti pl e bi ndi ng noi eti es,

phase with tﬁ%ldbaﬁﬁvt%%iﬁs of the m nor groov. Several studies have

therefore b to dinmers of netropsin or distanycin containing

di fferent |inkersThd frendfivehidon pBvid¥endiieNdébgounds boRegnd M@ mazegrences.
In these reports, effectiveness of various netropsin or distanycin dinmers

was det er nmi n&d follrwing aetpiitées: jantibavéeriahmintifinigalrandfantifumor-astivity. w , ~ WD
03/ US7212 chté usS02/ i.AQS? transcri Ei.on H V-1 revers ér&nsﬁg{iié)tﬁse (M
Fi | i powsl cy et Epceutip sompogfignsqaniaigag iese compepnds gagilods gippaking #id of

TR 55 PSS oo e b0 TSR o
Pl ar maacol . 54:280-90, 1998).
State of the art *G00002*

The binding of the antibacterial netropsin and distamycin to AT-rich
sequences in the minor groove of double stranded DNA is a well-studied
phenomenon. Because such binding can be used to regulate DNA expression, €.g.,
by blocking and/or displacement of regulatory proteins, or by inhibiting the activity
of enzymes acting on DNA, such as reverse transcriptase or topoisomerase,
optimization of this binding has been the subject of numerous recent studies.

As described in a recent review by Bailly and Chaires (Bioconj. Chem.
9(5):513-38, 1998), the pyrrolecarboxamide unit in netropsin and distamycin is
actually about 20% longer than required to perfectly match the corresponding base
pair sequence in the minor groove. Accordingly, in oligomeric analogs having
multiple binding moieties, successive binding moieties can become out of phase with
the base pairs of the minor groove. Several studies have therefore been direcied to
dimers of netropsin or distamycin containing different linkers, in order to improve
binding to longer target sequences. In these reports, effectiveness of various

netropsin or distamycin dimers was determined, for example, in the inhibition of
-1 -



Preferred linkers in these studies included p-phenyl ene, trans-vinyl,

cycl opropyl, 3,5-pyridyl, and six- and eight-carbon aliphatic chains.
Several of these |linkers restrict rotation around the |inki 9rfidp. thus

r educi ng“t%‘é’r}(é’?(pént of purely nonodentate binding (e.g. g{?@%ﬁoy[ one
netropsin noiety, see Bailly) which can occur with flexible |inkers.
However, Ki s&insgiaption bisHIV-l chessraranseriptast6M. Edipovwsk p: di6 Bidhe899) r eport ed

that aryl-1lixgd. ad, reduc DNA bi ngj affinit red to al kyl
b al k1 ene T a Bt S A S P N A o B Bsrates 2y Do et ¢ ho.
trans vinyl A [Bs66heh0 PROMRSLOIES BNV § 9978 Sor TRHiBiHRALE By (1 iﬂ}ég[-ﬂla% gting HV-1

integrase) than the "nore rigid" cyci obut'anyl and norbor ny er s. It
was suggest elledmatiiéing., &fvd RhurBaidll 34:28(090, 1068).cert ai n applications, the

nore rigid |inker cycl.opropyl and pphenyl ene) may not allow for optimal

si nul t aneous ( bi d%ﬁ%eri{eé)lm&aﬁﬁd‘y Higsoitu 1ﬁ%mf’%}l&ée‘?ﬂgtpnl Fi6: HBEYIMEL 1 anki ng t he
| i nker. Ther i t2 Ol S . i |4 r [ reduce
nmonodent at e %{Cﬁ{??(ﬂ)&’] ’b%i% @cl’%%gggfnaﬁg%gﬁ? %%B‘Ir))’{eg%ﬂehgrﬁr%f frlelméi feg\ré\ﬂ{l):&%‘tgﬁ Gt e

bi ndi ng. | n linkght restiict fogationaremdehofinlang gloup)thas fediding inel ot bESirslyant

organi snms, there is a need to devel op new conpounds to treat diseases
caused by t HeeRodentatnbigding (¢-&rit Il eRa netepsis tagietypsegfailbagvhidtneancasapounds

of the pres iqny-ent f j thi . MVARY TH ) ON Thi s

i nvention pre‘(!g%/ttll g)\é%%%lil}g{%rség#{)‘%éﬁ)ﬁasﬂ \%ﬁril%ﬁglg‘g's@%egz' ﬁ%%?lcﬁg?mlz\gne

fol I owi ng acrd90) tdpested ant afyRihiesd @bupsaill rddiaeADNABind Myl ATHBY coaglakad ty. The

conmpounds of this invention are reglreeser)t ed i11 Fornula (I) ‘below. OO OO

R~- - Z~- ~. | - Xo-afkyl an@ alkyleng\lindgrs, [angk Nempati ef a/H ciedvervs) nepoited thatith22raas-e

i ndependent |y - -,o0or -O -2 .V1'O U3/ 0S7212 PCT/ U -1.1087 R and

R2 are i ndep‘}ellﬂgglﬁﬁc% cQmBd; SRy Ry s m?ﬁl?é’f‘?”?éf‘é‘&“‘%\lwg IS'Hﬁ/e]t wiesEasg) |

substit ut ed figh B8leORISE ricfl’ 5 ' from

t he group consi'stei ng o?"g Igg(lﬂgéldet%}gaﬁi??ﬁ%nggﬁgf%@yﬁgﬁgﬂg%ﬁa gﬁ%@??t ut ed

?r yl, t Eet er candyih Badbdtth_su I&B“tc::slttmnaeﬂplhmtlemspfhfy?oresigiclsliﬂlcezs Ecycloﬁoipyl ﬁﬂltpect ed I
romthe gro onsi stin rogen,. al kyl, cycl oal kyl, aryl, heteroaryl,

and heter ocﬁ%f@ﬁ?%ﬁl?y R}ﬂ%é‘ﬁ%‘”%@nt&% é’lné&a%o”lsr(%‘ﬁﬁtﬁ@) éﬁ“@lﬂg st i ng of

al kyl ene an i : L. o .

P ovi ded  harap T calbS (B BRELATE  SherdroRl it WhAFSE dhiBicty byl

phar maceut i daildess wlsick pecubé moacdahtae bintlingbus which peavdlie K3tabk deomhepredant | y

hydrogen, alkyl, -(W)S-(-allc-O)g-Ror R3 and Rl together or R3 and R
t oget her w ttﬁé{?ﬁ@e gl tIB%\&}ﬁ ithe Hieass of antibiptis&ntifengsl eesisankr ocycl i c
V.

ring; X2 is agyl I iyt het eroaryl ,

al kenyl , al kc;%rii/ I?m%%‘%%gﬁt%ﬁ%gg)?a#goé{%kgé?@@ﬁh%%ﬁ%E %g%’rggeicﬁu%gbﬁéndent |y
aryl, subst ithedeenitibioyic /arti€ipabasistant ghfitms. UTedcdigiRmnaasythe pRsent CHR4,
wherein R4 is natural or unnatural am no acid side chain; or a

phar maceut i dBY§uogdukitkthismsedici d addition salt thereof, and further
provided that at |least one of R and Rz is -(W)S-(-allc-O)qg-R 1n another
enbodi nent, the conpounds of the present invention are represented in

Formil a (T) 00 00 R-- 7~ ~submsey @ THRINYENFON H H uherein: 2L and

Z2 are independently -N(R3)- or -0O; are 1 ndependently
substituted al kylThys tuvestiaf prohides ndvebvormgpuntls whidhrpessebhtibormore oNHR1 6

following activities: antibacterial, antifungal and antitumor activity. The

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

0 O © o)
)
H H
)
wherein:

Z' and 72 are independently NR?-, or -O-;
-9.



wherein R15 is hydrogen, hydroxyl, alkoxy, alkyl, cycloalkyl, R16 is
hydr ogen, hydroxyl, al koxy, al kyl or cycloal kyl, or R15 and R16 together

with the whi ch they are attached form a heterocygl.i P DG -3 WO
031 057213 PR " 1087 R i o hydrogen, or alkyl: XZ is g¢J§/ﬁSJ2?3 {tituted

aryl, heteroaryl, substjtuted heteroaryl, alkenyl, alkynyl, cycloalkyl or
heterocyclic: X Rnthdd dFadepensisaiiy aristiited afkyl, sibsttuied arpldhatenphryl,

het I, j t s 4. wherein R4 i t I
et &l ari e i oo B et B O F R & et gt i e

addi ti on saldonsismgof alkflencanelistigitedsiRfeke, abyli ssbitiMRALE ,mé;ﬁiroél'kr ggjed to a
nmet hod of t(rﬂ%g%i}tg%g acterial and/or fungal infecti on(s%q, i ch’ et hod

conpri ses a ferrrds s i Gtarels Rpis seleetad fymethe goiuipwensisiigdf of a
conpound of I har eutical Ly acceptahle acid addition salt
Cher eof . hl ﬂéﬁ%‘{gﬁg’?ﬂ@%@%!",aﬁ?ﬁiaéylrﬁfic}@ﬂ?‘iyﬁﬁnﬂ}éeﬁrwglﬂ Sovhgrakhbd of
treating cameketelifomigle g donbisithg bOAk@Abnd MR P?i‘fﬁ{eﬁ%ﬁcylé%i&ﬁ{'qgs?&nQOd

conprises admnistration of a therapeutically effective-anp
conpound of F§eshfrem (1t 28y pravidhdithabetdeast ond 4R eemde ia bl geopoigt cadldbrin o0 sal t

thereof. In . ect is.inyention is directed to pharmaceuti cal

conposi ti onﬁglg{l#gptﬁ%ilgaﬁ“?’f*f’(i’ﬁ]eaaﬁé‘ij?‘ycﬁ%‘?q $P%af fecti ve anount of a conpound of
Formula (1) or a qabRRRGREGIA a6 ¢_addi t{ on,sal,§ thereof and
a pharmaceuti cal I.y agcept glﬁee enx)é’i. g! e%ﬁ?ﬁ’%@g&’EEWDg@EP% &Qﬁ kT?—‘gP W NGS
FIG 1 illudegethaorRoand Réprgethentvithitheatomepowhith théy &rBiaBadhey @bd #N. FIG 2

illustrates fgr_g he{i r.gé)_resent ative conpounds of this invention. FIGS. 3-4
illustrate é’\? RGNS ey representative conpounds of this invention. FIG 5
il
i

| ustrates exany{8saQf sGOFRALD [ ipacterial activity. FIG 6
| lustrates exanpl esal?)/f’ Scorrlpoun%gd’glggegogds iﬂ%s@ﬁhdfqlfgedg?rygépﬁewlt 19’%']1@ 7
i |1 ustrat es cxclogkyiont heteradycbign be used to prepare conpounds wherein R, R2

and/or R3 is (are) -é?%)s-(-al lc-O-)g-R FIG 8 illustrates further
representative cg}rp%‘ g mdepndenth il sehstituedaryl hetetaasyly substitutedr t her

represent at iy¥g &“—Q*T‘ﬁRO Lspkpvention. Fl Gs. 10-14 .depict schenes 1-5
whi ch i1l ust ra{%?}g};eci ic ’fé‘ﬁ}ltr‘? HZ& 251}%15?%%1 %atgm%%gmg,sl%ggbai& 20, 22
and 25, which ar er aphpaiselically iWeplabR acld addition salt thereof,

and further provided that at least one of R' and R%is ~(W-)s-(-alk—O-)4-R.

In another embodiment, the compounds of the present invention are

represented in Formula (1)

O O 0] O
R1—Z1__J'L‘X1_rl\l ” X2 ” rl\]_x3 H ZZ_RZ
H H

(1)
wherein:
Z' and 7% are independently -N(R*)- or -O-;
R'and R?are independently substituted alkyl groups of the following
structure:

NHR'

7&/LkNHR16

wherein R is hydrogen, hydroxyl, alkoxy, alkyl, cycloalkyl, R'® is hydro gen,
hydroxyl, alkoxy, alkyl or cycloalkyl, or R!® and R!® together with the atoms to which

they are attached form a heterocyclic ring;
-3.



WO 03/ 0S7212 PCT/ US02L410f 37 FI GS. 15-24 depict schenes 6-15 which
illustrate synthetic routes to various conpounds of Fornula (I). DETAILED

DESCRI PTIH@\I %JHE I N\VENTION This invention is directed tq-#e8ls1/9Mpounds
possessi SHE 8P nore of the fol I owi ng activities: antibacterial,

antifuigal and antitunor activity. However, prior to describing this
invention in furtifek hd@logen, orbigl;f ol | owing terms will first be defined:

Unl ess otherwise sfated, the following ternms used in the speci fi]fati on and
clainms have the réssindssulbiied ewil.dterarnd. sehshmedheasrragh sty ot ous
hydr ocar bon-cont ai i u moieties is indicated by a prefix designating the

m ni mum and %@’Pﬁ{y,’r?%t&g?yc f> carbon atoms in the noi ety, i.e., a prefix C
~ indicates a noigt Ok bRkenddpbriatly afyl, substinted il dgerodtyl; subatitnoad at ons,

i nclusive. Thus, for exaerI e, Cl ~ alkyl refers to alkyl of one to seven
carbon at onshetéroatylyor vEHR" Awkgiein Rraanaiueel pr wangfuralangpa el sle A at ed

monoval ent hydrocarbqgn radi cal.. of one to.ten.. , preferably one
to six carbon at Wﬁ@?@??euﬁ@%IWﬁc?epéﬁ?ﬁla 6‘?“0‘%@{ ?a?@? %%§g§| ., n-butyl,

i so-butyl, tent-bytylinmPaiHed, thidinderdtdn ik iieoted SUBEMbAbEGeAINk PhéteriEans a
| i near or branched saturated nonoval ent hydrocarbon radical of one to ten

car bon at onsandfurefirgaa fgctiomés)s whish mettadompaisesmasiminisiration &f asubstituted with
1 to 5 group(s), preferably 1 or 2 group(s | ected.fromt .
consi sting otheispentisaily e%?‘ktbﬁ?ﬁnoélewf?a %B&(Oéli’r‘? ﬂg&%ﬁ%& Pht Bl}antrl]‘%?eglgl?%@oxy,
am do, am no E}g[ %Eiddi-daﬂﬁts}aﬁ%e%ﬁam no carboxy, am dino, guanidino,
ny a

am doxi ne, s?ﬁc am no, cycloal kyl, heterocyclic, aryl, substituted aryl,
het eroaryl, subst i aHoeithr gieet, tds invemtivoh is NRSTENR Rhethai of trefngsanselr ogen or

alkyl and R and R' are independentl hydr ogen, .al kyl ., hal,oal.kyl.. aryl,
Subst i tut ed frqugh th@il@ﬂ?iﬁwp, {oppiaomgss WHAERCeL EQ%BWF ?@Wé%%’%% St ve

I i d b t.1im |,
X yar oxy- 1- Tipssaiily RiBa R aricht oetedbo s FUEFORIAL O by 2 PhHAESIRRL Y
1- hydr oxynet fudesiabl acidSadadnsl eradf, 2, 3- di hydr oxypropyl ,

2, 3-di hydroxypropyl, 2-hydroxy-1-nethyl propyl, 2-nethoxyethyl,6K ..
3. met hoxypropyl , I anodheylaspdsyithis mvaptqnyis gitstisd to phagnagay 1%%"%’88??19‘?1}5

3-acetyl am nopr.apyl , 2am nqet - i j j thyl ,

di ot hyl am noBrOBHE s BARPRRHAY b B AR Ao b B AV (PR

3- pi per azin- ghéﬂrﬁl':élﬁiéb}ly cdeh@BlagidnditiohRED Mekeof 3nd & pharmAORADG7 212

PCT/ US02/ ~1087 al ni di nopr opyl, 3-guai ndi nopropyl, 2-im dazol -2-ylethyl,

3-i m dazol - 2agdeptableydxcipgerd. t he | i ke. "Al kyl ene" neans a |inear or branched
sat urat ed dival ent hydrocarbon radical of one to six carbon atons, e.g.,
met hyl ene, ethyl ene, 2,?-dinethyl ethyl ene, propylene, 2-nethyl propyl ene,
butyl ene, pentylene, a”dBtIhEﬁ'i)ESCKiﬁPmNi@thEEMMS means a |inear or
branched saturated dival ent hydrocarbon radi cal of one to six carbon atons,
whi ch is substituFé@. Wiltustrites son® wgpreagutative qomppendanfyhus igrenboryr oup( s) ,

sel ected fromthe_group. consi stjng of hydrox al kox Fe .acyl am no,
halo, thin th oarFﬁ?o%ﬁ}us%‘ieﬂ Zlﬁ%eﬁﬁseﬁjf %F‘:PSP.%%%C}Q‘P’%?’%‘;&QT%% no,

car boxy, am dion I AN AnstAFE Qe filtkher eyl v di@houadl€ bORIskivention.
het er ocycl i c, ary?‘,fégu%stﬁ?sut ed aryl, ehet eroaryl, dsﬁg%sti tuted heteroaryl

and - NRSO2NR R' ( Wi€r & ilRistrateb yximurjesofmonmiokyds possessing apfibamterial activity.
are. i ndependently hydrogen, al kyl, haloal kyl, aryl,. substituyted.aryl,
heteroaryl, and s@ﬁé’tﬂlg-tsgateﬁé}faélilﬂ;‘étsr?a;{"f’mpﬁﬁ‘b s&g#ﬁpg%ﬂiﬁggﬁﬁﬁ Vsl%{ ncl ude,
but are not limt L6kt ‘ﬁi%!tﬁ%d ich Sar YRS YPpRBk - ounds wherein
2- hydr oxy- 1- hydr o%@ﬁe?#gl}fsgjtaﬁg% - r;})ldllrucc)?(ga-lﬂzwhydr oxy?re hylcg{[l yl,
%- gyg r ﬁxxé,rret R/ rE bhlyd/orz 13;] ﬁé(mrepx&?q;—yhlﬁ—lzoaqmi..ryd r2 oxpr opyl, o
, 3-di hydroxypropyl , 2-hydroxy-1-nmethyl propyl, 2-net yet .

- 3-met hoxypropyl , 6 8ilusimateyfurther ‘éﬁi’éfisﬁtﬁ'?\’)%‘iﬂn}l’%‘gg% Sa‘HY%{)@P'hyI ,

3-acetyl al ninopro ] Eﬁmﬂ - an { pEhYhadreRet hyl
di met hyl am nopr op{}?{[,b' 3%%%%? I'n e-rf/%(rat ﬁ&y@?%%ﬁpog?gzi n-1-vyl e'glhyl ,
© 3- pi per azi n- 1- y| prrggxl 10-34 géplersazémesli-§ whichpiithstradaspedificepntbpljd routes to

3- guai ndi nopropyl, 2-im dazol-2-ylethyl, 3-imdazol-2-yl pr , and the
like. "Poly( oeypolngd ardyls, 26s & 41di%s, Wé#ﬁb@a%@nmun@ﬁef%ﬁﬁﬁ? @ (al'lc-09-R

wher ei n



alk is any al kyl ene or substituted al kyl ene, R is hydrogen, alkyl,

cycl oal kyl, aryl, heteroaryl, heterocyclicalkyl, and q is an integer from1l
to 20. "g}r&@{%%'nneans a l'inear nonoval ent hydrocarbon rggig@eQfest wo to
six carb ones or a branched nonoval ent hydrocarbon radical of three to
si x carbon atonms, containing at |east one double bond, e.g., ethenyl,
propenyl, and t heFlGsk&5-24 Sidpat sehetred 66l Skvelnyh ilustrata syathetad toateg lto varthusal , as
defined herein, that |s substituted with 1 to 3 group(s), preferably 1 or 2
groups) sel e‘”d“‘ﬂ@?j’uflii%?rbfs‘ﬁg‘“g"r p consisting of hydroxy, alkoxy, acyl,

acyl am no, halo, amn i i AR %y, am di no,

guani di no, sul fonyl am?gﬂggﬂ{%g}?gﬁ??%gﬁﬁ@ %gﬁﬁﬂ ¥<‘6 WO

03/ 0, 7212 PCT/ USOPUis Id&htia isl direbiet er navey bompathslt poastesthghatear aaay bf thed
-NRSO2NR R' (where R js. hydrggen or alkyl ang R and R' are independently
hydr ogen, al ¥Jipwingaciafties] antihagierials apifpngal pad) agfjtymor %&V&Woﬁoyfeyelaﬁlam
substi tut ed tt&ecfegér?o%g(hﬁs invéitlcER lrinePRADS, Be hﬂﬂ)gﬁﬁ RROVAN %P%t] pEYEfQar bon
radical of tWo o Sk Carbon atons of & branched monoval ent ydrocar bon
radi cal of three Ufless sthedwikodiated, ansfolioairigiermdgsed in teaptcificationrangl e bond,
e.g., ethynyl, p-ropynyl, and the |ike. "Substituted allcynyl" nmeans an-

al kynyl radi daims haye desf inpasdngseivanbelawiat i s substituted with 1 to 3

group(s), pr eferapl or. 2 groups) sel ected fromt r a i sting of
aroup(s). br ot bl hdoflioh LAUPS) FRLEHIEL MR, R AR St |

ani no, car boyicaRATHY  \efif HaEMALAL theSHntAIN AT NIRImBRtRnLMeY 6f éborar yI ,
substituted aryl, héteroaryl, substituted heteroaryl and -NRSO2NR R' (where

R i s hydr ogeatoms imtlieayoietynde. R prgfiyd OR) indicates naegietsi@e thel ipteggifiotpethe  al kyl |

hal oal | cyl, aryl, . .substituted.aryl teroaryl . .and substifute

het eroaryl ). mtéﬁ’cIJOQF'%?P'aPOr‘?%SaHL‘?[LéI@a&E‘P%t Bﬁe’%ﬁg’ﬁ%ggﬂgﬂiﬁ Eiféé‘lrs }t%glm/daofoc ar bon
radi cal of thre bferSd¥bdd 48mSandeHse. €- 9., cyclopropyl, cyclopentyl,

cycl ohexyl, and the |ilce. "Substituted cycloallcyl" means a cycloall cyl

radi cal as defi netiAlky!"eneans haineiror dranshéd sabwated mubwper desritydyocmboh ratieal t wo
or three substituents, preferabl ongy or two substituents, s Iecthe from
al kyl , al | co®bonedq ien ¢arbensaions, rgferab c‘?}}e,toé’é‘ﬁagbﬂ%?m%lﬂ&r}ﬁ?f Wnf L hal o,
nitro, cyano i BC ) AL d. or.,.di i ani no and - NRSQGZNR R’
(where Ris R?’?Wigg’é%ﬁﬁwgwg%’ an ’ifé?{%‘ﬁ%ﬁjﬁ-’zaﬁglf éﬁ%ﬁlgé%g]ndent |y hydrogen,
al l cyl, hal oal | cySubstifiited akyi® tnetnit &kihear gt hraheted sataragéd manavatembst i t ut ed
heteroaryl). "Sul fonylam no" neans a radical -NRSO2R where R is hydrogen

or al kyl ~ aci Bydrocarkorhyadipel ofqngde fon rergnAtqres, preferaplyone i ig Salver ifimed

am no, di subgfi ] - Ak [ ; C hut ed
aral liyl, heﬁ’é#%é%%ﬁ{ﬁﬁl&%hé’w@&%f%a gﬁ%@iﬁ‘?éf?i@?*“ﬁé%%% %‘@Wﬁh“?ﬁéﬁbﬂ& tie
substituted beuproadigtingfihyd@xg, alkorst il e mind, Aaonthio, beinaikysul, imide, am no,
N- et hyl am nosul fonyl ami no, and the like. "A kcﬁxy " means a.radical -OR
where R is afmiflokyionger dispbsideied paine, earhoxy, apidind,suanidimx ymidoxspoxy, but oxy

and the like, ;~Acyl". mean ' . r [ 0gen,: kyl,

substituted 5@@?&%{% "3"‘3?6@?{’ :Bgtl Sfoggclngcéﬁ’%gll?%g@ F&l’shébgg%ﬁlf %tl%l?éa I ryl,

heteroaryl, gsRsdaiyl dh€INRSOSNRR" YiherB® Bhgafogbk ¥t alkFlula R’ atd RUare

het er oaral kyl , heterocyclic, and heterocyclicallcyl gr OUP as
independently hydrogen, alkyl, haloalkyl, aryl, substituted aryl, heteroaryl, and
substituted heteroaryl). Representative examples include, but are not limited to, 2-
hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2-hydroxy-2-
hydroxymethylethyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxypropyl,
2,3-dihydroxypropyl, 2-hydroxy-1-methylpropyl, 2-methoxyethyl, 3-methoxypropyl,
2-acetylethyl, 3-acetylpropyl, 2-acetylaminoethyl, 3-acetylaminopropyl, 2-
aminoethyl, 3-aminopropyl, dimethylaminoethyl, dimethylaminopropyl, 2-piperidin-

1-ylethyl, 2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl, 3-piperazin-1-ylpropyl, 3-



7 WO (13/0, 7212 PCT/ US02/ ~ 1 087 defined herein. Representative exanples
include, but are not limited to fornyl, acetyl, benzoyl, benzylcar bonyl,
glycyl agg, Ji,ke. "Am noacyl" nmeans a radi cal NR C(O is
hydr ogen oragﬁ cy and R is hydrogen, alkyl, substitut e?cmﬁlﬁér yl,
substituted aayl, ar allcyl, substituted arallcyl, heteroaryl, substituted
het er oaryl , amiﬂi;m(pm}arl,I&yguaiwhmbpyltbﬂniﬂezcéaeﬂethyﬂ, Byilniddael-2fyhey eyl and and
het erocycl i c% hgg group as defined herein. Representative exanpl es
i ncl ude, butB§MECnot linited to for nyl am no, acetyl anmi no, benzoyl am no,

Fol Lowi ngr - oL O LR SRE e ath%zoavﬂ” fﬁ%r;%‘?t B TGP iRy Rt RattFe e
NHC( O) CH( NH2)f-o@el2e €3 Qpiidd); atorhIG(e)ribth {aivien €02 Hd il AiH2) - CHZ- SH;

- NHC( O) CH(NHZ) - (CH?) 2_C{ O) NHa; NH OCHNH CHz) z- COzH, - NHC( O) CHZ- NH2;
NG s S S (o e

- NHC{ O) CH( NH2 4-N
: NHg(( og CHE NHzg ( C@%@%@H‘M%M RIW%‘ ’(C%};%‘Ped S%ﬁ@(‘?ﬁ} ENplRRL) - (camgN)
- NHC( O) CH( NHR)i€3d&Bdn ratﬂib’ﬂ(c@oﬁh"(d\&f@:algbﬁ thﬁ"@hlch NGOGV 1 688 - (CBH-N)

NHC( O) CH( 1VH2) CHz- Ph p-OH and, -NHC(IOCH -CH(CH3) 2. "Acyl am no" or as
a prefix caBTB'a?fﬁ)foef@ﬁb}Yda?rtioﬁaﬁP(d)e ented Fopdhé grovp donsastingrob iy dromy,

bstitut f NRR, wh
 ndependent 152t B BB RS g5 ORIHER: Brid: Ghiky B Sk SapTEyE!
substituted ahiky, cartedxyl amRlksS tghirH@hﬁQ Ahidbxinfey &RV ino, & a%%lkﬁm ed

cycloal I cyl, hetereoaryl, substi t ut ed heteroaryl, “heterocyclic, substituted
het er ocycl i dletQiWCMeﬂél subshtuRed &Yl bﬂ:tmdryﬂ,csubsbrtmtad befetohsyl and t h t he nitrogen

t het st ted h Wh | kyl
Subst tut eq SEHAREE (T B bodiaE ottt g e mBpgIataist i ¢ ut ec
aryl, heter qgiidgen sS4t hatlb'élﬁﬂ ﬂg} %ﬁ&ﬁﬁﬂéd Sxﬂgh&faﬂﬁ%ﬁ g sﬁﬂ&rﬁt@&) stituted

het erocycl ic-are as detined "Mono stitut e am no" mneans a radi cal
- NHR wher e Fhet@pmgh)e Rtpreamtaldeceychmpmmclurhr Wyt ,aresmﬂliﬁrmtddtte,dz aydtbxyettiyd) | tyl ,

substi t uted ajlryl, het aryl, substituted heteroaryl, heteroaralkyl,
substi t ut ed %Jé ¢ %Hﬂlc%/fydgﬁé%érhdé%b”iné thylethyl r?e]tlﬂf@?@?g‘l i cal kyl groupyas
defi ned her a im.t.ed to

ot hyt ant o PR TRRESRRIC NS R, BNMRG RG] 23 B BB s
03/1)s7212 RCHAIHSAR/xyALHSY 2- @dwdyslt-memtygﬂowm Zﬂﬁhethlaiﬁﬁé‘tﬁylg'ﬂl?:fn@éﬂlh&@*n \Aher e

R and R are | ndependently sel ected fromthe group consisting o ryI
acyl, aryl, Blethyk éﬂC%FV{PFOPYérzaﬁqubglﬂman@Ib%lt emté@n@n@rmul,ﬂ het er oaryl,

hoter BE;EF?CH%‘?%%?’ eSS el oty SR, ditf AR PRI ppericin-
Repr esent at ilvgetyBpipsrakingil- wdﬂh,yl Q'-ﬁlp@ﬁﬂnﬂoﬂpllobﬂ!, B%ﬁbe‘r&ﬁ“l f@ﬁz@ﬁéﬁm no,
he

di et hyI am no, et hyhnet hyl am no, P | ami no, di benzyl ar ni'no

li ke. "Hal o mﬁ@aﬁaropyhérgslan@mowqpy rzrmdﬁzoba -Yiasetd, 3-pridkeolsbylprapylond aci d
chloro. " HaIt éarh | " means al kyl substituted with one or nore sane or
different hal'o atonms, e.g., -CHzCl, -CF3, -CH-CF3, -CHzZCC13, and the lilce.
"Aryl" means a MoPoube/atly®incy Idfe\f@ﬂo%fnpmmmf@ﬁd ﬁmﬁracmkm -Rr whéﬂeﬁuy clic
aromati ¢ hydrocarbon radical of to 14 ring atons e.g. ehyl, nap ht hyl,
or anthiyl . 2lSiswsyiatkylend Oasghsfmﬁ@hﬁkylaw, Brlylgi}’dmg@l, aﬁtybeywlndﬁylabx@rke which is

substituted heteroaryl, heterocyclicalkyl, and q is an integer from 1 to 20.

"Alkenyl" means a linear monovalent hydrocarbon radical of two to six
carbon atoms or a branched monovalent hydrocarbon radical of three to six carbon
atoms, containing at least one double bond, e.g., ethenyl, propenyl, and the like.

"Substituted alkenyl" means an alkenyl radical, as defined herein, that is
substituted with 1 to 3 group(s), preferably 1 or 2 group(s) selected from the group
consisting of hydroxy, alkoxy, acyl, acylamino, halo, amino, mono or disubstituted

amino, carboxy, amidino, guanidino, sulfonylamino, heterocyclic, aryl, substituted
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i ndependently with one, two or three substituents, preferably one or two
substituents, selected fromal kyl, allcoxy, aryloxy, substituted allcyl,
acyl, acylam sul fonyl am no, halo, ~utro, cyano, amn stituted
or disubs ‘??ﬁ%ﬁ”am no and - NRSOzNR R* (where R is hydr ogpecnf/gérmg‘?%yl and
R and R' are independently hydrogen, alkyl, haloalkyl, aryl, substituted
aryl, het er o#ityhetepnqaylssbstitiutadthsterdraylomd aNRISO,NRAR! (vhess B lid hydeogen @

nonoval ent o i valgnt nocyclic ' lic o ri lic radical of 5 to 12
ring atoms heé]l\;?lnaéﬁ&f ap%gg Predﬁgepgp%qullyﬁ'é&;qg% ail@/,tlﬁ}gﬁ%%ﬁé, Bresubsipited nree or
four ring heiror aaleriiBy1Sl@ebadubl BBeNar®. OF S, the remaining ring atons
being C, with the understandi ng that the attachnment point of the heteroaryl
radical will be oMlayndl owans xlimdanmondrlent hydociborkddycd betvietonsihet er oar yl

includes, but js not limted to, ridyl, furanyl, thienyl, thiazolyl,
totrazolyl . SEBTHIAEOYR ianEhenpRAvalenlbidroeoan railigahaftblegito sisyarhony| |

pyrazol yl, pyhhai Qi : i e r b {azol yl,
benzoi sot hi aéétgflns)l &hg%ﬂr%%%tgﬁ@gfg%ﬁ{M% 1r)lo oq? g'll%;’ %@%ylh%% 3,’1’ engéiﬁgg‘ol yl,

qui nol yl, tetrahytSubspifuted|alloply]” rans an Bl radiedlzdsdcfiag@hatein, BRRZ Soxazol yl
or benzothienyl . " aub,sti tuted heter oa{fél " means a heteroaryl ring as

defi ned abov%l{’mi“@ with ki3 erquptseprefsaepeheich gropp(s selecerbiromvbe grouphr ee

substituents t. V0 bstituents,. sel ected fromallcyl,
al | coxy, ar yﬁoggfﬁﬁlfl{é@g{dﬁ’g{)g]é((a%}(’lgwl,’ @?y 1?°’a§§f’a?ﬁ“r?8’, gHP P’o?lﬂﬁ?léfﬁ'i“ﬁﬁ(g hal o,
vitro, cyancsmiad] dagdboxypaailis chinidiag, snfodilamie hbttRYclAThAL s@bditn®a WO
03/0, 7212 PCT/US02/ ~1087 -NRSQZNR R' (where R is hydrogéen or alkyl acid R

and R' are |#dlepeawant, spbstitaicd detsroanyliep -NREOoMRIR/| (whareR js lydiosgentout ed

aryl, heterog I ] psti.tuted heteroaryl). . *Aral ", "heteroaral kyl ",

"substit ut edaef @é‘i‘f‘ﬂ%} g‘,ﬁﬂsu ﬁ“ﬁpﬁ?%e&ﬁﬁgygﬁpgé]"ép"l?'%haﬁ)aﬁ%’irr’i‘glas é@ﬁ"‘ﬁ% - RaRb

where Ra is @yl abtkyaseandrsabftinabd hilerdasyg aryl or substituted aryl,

het eroaryl or substituted heteroaryl group as defined herein, e.g., benzyl,

pyri di n- 3- yl net hylCycloalkyizoearsatshiprateinonavabet eydlicl hydrocarbon radical of

3- (benzofuran-2-vyl)propyl.,, and the like, "Heterocyclic" neans a _saturated
non- ar onat i gtﬂ%eg%%{fﬂ rF%‘{aE%ﬂnsb?'g'Scxc@%oﬂyﬂ’ﬁél‘;gPW= Fyrlolecyh aphthediket wo ring
atons are het er oalsB®itseheGtissudi" B é}‘/m@ii‘l 1.3 dr ogen,
al kyl , or heteroal kyl i O 9or (On eré nqiqé‘g&ééna?ia%?g%%r%r}%?%ﬁmt%t o 2),

t he remai ni rmybstitnigd andependeaily gvith, onehisvoeordiuee eubstivents, pitefsiBblyaie eptwonal | y

be replaced b car bonyl grou The heterocyclic ring may be optionally

substit ut ed ﬁuﬁﬁgb‘aﬁﬂéﬁlﬁ%ﬁfi%"Pﬁ’ﬁg}‘}e‘;‘lﬁ?%,Suliﬁtm’ct?ﬁ@E ]s_@%gatqcb’ ®% sel ect ed

fromal kyl, @ifs@¥miRuRsib] ﬁi%,e%aﬁ%%ino,%é( Gsu@sgﬁ'dt@cgb{]&iﬁub[%m L OYLAT A9
nosu r disubstitute

hal o, intro, cyano, amno, no stituted o am no an

- NRSOZNR' R' -NBE.SRRT gviieyelRdghydrogenadriojity] andiR RindeRItarRindependendgpendent | y
hydr ogen, alhrlyl , _hal oeil k){l .. aryl, substituted aryl, heteroaryl, and

subst i t ut ed FEFQgeRALR) halaalkd, &yl sulbrstieied aryh heteraaryh andrsabgidyietli ¢ i ncl udes,
but is not I%{g’r{)ﬁﬂ to, tetrahydropyranyl, 2,2-dinmethyl-1, 3-di oxol ane,

pi peri di no, net 3)/'I pi peridi n-3-yl, piperazino, N nethylpyrrolidin-3-yl,
3pynol i di no, nor pSalfom@damide!’ ereandheldidad, NRSORMIHRROR 9 Rydko &4 deikyl and

t hi onor phol i nol, 1-di oxide, pyrrolinyl, imdazolinyl, and the deri'vatives

t her eof . " Het &% dkYlepybstfurgd a Rioamenesubstitutefamaidisubstitated emamo,al kyl ene

group and RtM',s g r.oGycl | p.as_defined herein, .e. g.
t et r ahydr opyr alhsz@-S @ltl%?reet@f %Jag&}fg{lﬁs&l@%?&b%rra g‘i’}’ %P%F%’%lt B St,lmte% Heteroaryl, :
3- pi peri di nyhetenedraikl/l, add Srbdiifddeterdardticli, 0 xdtidsdfonkPRiify, . benzyl, and
the like. "Qptional" or "optionally" nmeans that the subsequently described
event or ci rsprdsdieaxlamino, Nrmetiadaminosulvorlamin aud thediket he descri pti on

i ncl udes i nstanceswher.e the event ci rcunst ange, oc S d i nstances in
which it does not ?mf—od(ry &gq%'ag?&cﬂe—@&\gf&v 'léa’éflg(dbaso‘%ﬁ%ﬂgﬁ?‘?%no- or di-
subst i t ut ed nethdkyaBthaki rohxgUBitoxEasht gt the al kyl may but need not be
present, and the description includes -10 WO U3/11S7212 PCT/ US02L11087

si tuati ons when dAchkk neane poadiedl i-6E(QYRy hersR noimpirogan, dikgl betistituiedakyl t h au

| kyl . i
al kyl group aryl, substituted aryl, aralkyl, substituted aralkyl, heteroaryl, substituted heteroaryl,

heteroaralkyl, substituted heteroaralkyl, heterocyclic, and heterocyclicalkyl group as
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and situations where the heterocyclic group is not substituted with the
al kyl group. "Hydroxy or am no protecting group” refers to those organic
groups i 0 protect oxygen and nitrogen atons agai i.rabl e
reacti ons%(gﬂgr"’%ﬁéﬁsynt hetic procedures. Suitable oxygen anﬁp%@ggﬁ
protecting grofups are well known in the art e.g., trinmethylsilyl,

di met hyl -t enfe Blﬁ’fi)heéqnll-yR?PIB@ﬁEa}'ﬂV? exanRlps melade.dvub eveyiot (EBE) to formyl,

ter-t-butox C trifl.uoroacetyl ,...2-trinethylsilylethanesul f onyl
(SES), and ﬁ%@%@%‘%@%@ﬂnﬂegﬁ?ﬁaﬁa&?/}Fr‘I{kﬁe book b§ T. 5\/ G eene and >C/i
M Wits Protecti NgAERMPA" hidafd Dakical @mtdtézkﬁwh&wgslﬁgi{éé&% Ml G¥%a New

Ybrl L, 1999, and references cited therein.  Am no aci s to ardy of the

natural |y ocBas h?i’?‘gg?nﬁﬂwl,aubstﬁlmtethsﬂmkhﬂyl,asbsﬁyutedmlyl,greéhﬁl mﬁstitﬁe:dg. ,

D- st er eoi [ tyr rrj i i ds,

s cr ol scrgye el LRe R ALY oceltt) pa amie SEide Sueba
to which is m&@@%ﬁ@naxﬁfﬂé?&o&fcﬁb'ﬂkylfgg% Q%g#%cﬂﬁé?k[iﬂe R%P%ég{tﬁ%%x%gf& and a

di stinctive group re?erred'po as a chains o
nat ural | y ociwoiude.imt are nod limdiedso drenyteatiho kacetwtaniino, thegza@ildmiadd i ncl ude, for

le, h .q., . i |.yci , alkyl (e.g., i | ani ne,

valine | enchisionbidabitie dtiikee prétimeisecylpsa dighrg achde e as i n
ol utan ¢ nci b Bfne: TRHC@)CERNLEKEH S NCORAIS BFLEMBIRRERIE- ¢ |,
{)heny! al ;;mi nNH@G@z@H@ﬁHQFIDiH{(})Jl(O?ﬂHgt—NHdI(@_QCH%NH?!-(BH}LC)dZHEJg. y as : n

rosi ne), roaryl a e.q., as in histidine). Unnatural am no
a)éi ds are aﬁgﬁc?ﬁs?fgﬂm{)‘gﬂeggé tNH&éOL@ﬂ(N}&MGHhh-,C(OMaxaan e, Wlliarns

d.), Synthesi i e V& am A i P 1 989) :
Evans o al | VEGTORERR AR, 60 Sufo R RuskOI R G 5! “anmr
Chem Soc., (@BHINHO-NREBO) ZD'OMGOH3§(UH2@H3;QHHC(@)CH(WF%_?—(@?%H(@%;1

113:9276-9286_(1991): and all references cited therein. e present
i nvention i m HetHDind s -MHC(@KHOR)-(@H G Clti ds as wel | .

equonce of usi ke OV RGP R QR H B C et S et ot ome 11

space are t@mi'jmﬁjH(N}BW@H)m; M@@)dgmﬁ; 2 CR)- %gl'?ﬁ r?[1t of their

atons in space are ternmed "stereoi soners”. Stereoisoners 't e not

m rror i mageSHE{OKMRQOEDtCldrPlapeOte antk NHO QI E@EIIH(CH t hose that are
non- super i nposabl, j|rror,inmges of each other -11 VYO 03/0a7212

PCT/ US02/ - L1087 at‘%"%aé’?%domé%éﬂ?ﬁ% n%ﬂ%%m?")&\h%fn Céfjbeéﬁﬁ&&nﬁr haibstiptedsy mret ri ¢
center, for @XARRYE: or “bubstinReNEeHotniliOUerdi {of JCRBIRRR o Tea
enantionmers is .posygiobl e?l Aln enant?orrelr g{ggéii %tﬁéﬁglﬁ?}tg& Ea:(relé e g‘;’/\lﬂgjﬁéﬁaa sol ute
confi gur at i dhisghdépesdemtiyraeisticl dronetiteeyrownabniistinesfityidedn iyl habRitugdd

S- sequenci ngr ul es of hn. and Prel og, or by the manner in which the

nol ecul e r otgdélfyi’saqlh@“bﬁgﬁﬁ‘éd BY 1(’1 Bml‘é?lﬁ}%eﬂ‘%ﬁt'il@{?@ cyrigalifs hejRepoaryl substituted

dextr or ot at dicierddeyi) h@erdoFIR] SRR Heherdorlclic,Smd wfbed dabn ¥ isoihed ROMRLS
respectively'j. A chiral " conpoiuld can exist as el thar i ndrvigus)

enant i omer dogetlseravith the miteogeh efoenf hetéravyoliclore sabstitaied hagrageia) widreRor t i ons
racem c mxture”. The compounds of this

of the enantioners is %él da" .

i nvention nﬁé}cygeogélggé@teé cygrcyaﬁ?]é‘yh§‘§}??ﬁﬁ&t‘?q eycloaliybragy], shbstitutedmndni ds can
t her ef b i i v h - - ' i xt

ther cof . - Unemio i iosPR kbR bty R R R AR B S Rt

parti cul ar defipalieinn t he specification and clains is intended to include

bot h individual enantioners and, m'"xt ures, racemc or otherw se, thereof.
The nethods for t ongskstibitedhaning” sreans aradisehdVHR Where depresentsepaltladi on of

St er eoi soner,s,1a - i e_art ee .di,scyssi on uj .Chapter 4 of
" Advanced Oag%hl 1’%4%@? ér?)%/@l’ ag{l%l, Seug’lsﬁﬂiuga aga %ﬁ%ﬁ?@gﬁﬁt’i}ﬂ%@ and Sons,
New Yor | c, 2e@tdarylAhétploaraliat,aubititalel heRemekAle8XfIiB] 4t © Means an

excipient that is useful in pregari ng a pha~.maceutical conposition that is
" general |y s&férocyelicalliy} @rapprgseiinsd kereind Repiesentativisieshmples andydeniort act her wi se

ndesi rabl e ad..incl i.pient that, is acceptahle far terinar
e s ot & nQETANLAE BEESIAE S0 SR airingt BETRIRRLS: o) Bt nb ¢

excipient” as used in the specification and clainms includes both one and
nore than one such excipient. "Pharnaceutically acceptable acid addition
salts" refers to those salts which retain the biol ogical effectiveness and
properties of the free bases, which are&ot biologically or otherw se
undesirable, and which are formed with inorganic acids such as hydrochloric
acid, hydrobromi c acid, sulfuric acid, nitric acid, phosphoric acid and the
| i ke, and organic acids such as acetic acid, propionic acid, glycolic acid,
pyruvic acid, oxalic acid, nalefic acid, malonic acid, succinic acid,

M o o



| i ke. Am ne groups are represented by the formula NR R' where R and R' are
i ndependent |y hydrogen, al kyl, substituted al kyl, al kenyl, substituted

al |l cenyl , . -, Substituted aryl, cycloal kyl, substitute |,

het er ocya(?é‘%:ﬂze@er oaiyl, substituted heteroaryl, alld \M(:Per(clz Bgd% R',
together with the iutrogen to which they are attached, forma heterocyclic
or heteroaryl grolpsubsfititedimime” meeny apdieskeNRE’ whetreiaidRimka NHNR R
where R and. _R' are jnd nt hydr ogen,. al l.,, substituted allcyl,

Al Kenyl . suboEme TSy Tom AR Se i v 1 o BiRige o
substi tut ed gyglpghdEnlted Q%H@L‘B_Qﬁé?daﬁ'ﬁ; sub§iiiffe@HedtoarplURGElchiiligH heteroaryl,
and where R and R', togethef wth the nitrogen to which they are attached,
forni a het esubstitntedchetarodralicel; betesocydicoarml heterodichcalkylaupe v dfinediereiwent ed

by the formula -C(=NR'"")~1R R' when a R, R' .and R'' are jndependently
hydr ogen, al R§Teseqiphye F{“H’PSES welude, bug prenof limited i dimefiylamngy | cenyl, aryl,

substituted yCl J L \QAHﬁ}\éc . ~he velic,

het er oar yl , @i&%x&%apﬁ%@g@%ﬁ&ﬁg%@td'lﬂelllﬁxgﬁ er éh%%éﬁ%}u&o’ S%dﬁﬁaﬁwéénd R,

t oget her with the"Hdlbt ogans fhoreyrhtdno,tbheyio cot@odd, pastrably ffuotsrual dhddrer ocycl i c
or heteroaryl grou Guani di no ]g,ougs IS re;ﬁr esented by the formula

NR'"C(--NR'") NR Fé"f?%@kﬂ" recangalKylubstifpigd with oxe e mepe SRR freR AN gen,

al kyl , subst%lté}ﬂ%’? -%-g%@%qlu“ﬁgd:C'WJOF&F@F@#Eé‘?(gth@llilkgnyl , aryl, substituted

aryl, cycloa cyclo erocyclic, heteroaryl,

substituted heterogny! meaRd mhirielelR orandlvdent id@eidiR] biskéily dritgeyict r ogen to
whi ch they are attached, forma heterocyclic or heteroaryl group. -13 WO

U3/ 1157212 Papmasuhydresasban mdisehpicuted 4oingrsems B8 Phenyenaphdnl asathipl.o- dr ug.
Prodni g nmeans any, ound whi ch rel eases an, active parent. drug. accordin
Lo Formul e (n ac” s PRRHRGAY en & S0 YRRk MR O sSlaBtRE Ul "
when such prpdepdndently WHRLAS, T8 0L thrésuBstiBEMER | prafBrab W RGr twd BgbsBfiRefsUg

itself may be active.” Prodnigs of a conpoLU d of Fonnula (n are prepared by
nmodi fyi ng f usedectasinfadmaiiolpskaxycawloxy. substiveted alkybaed, afyldoinoul a (1) in such

et ant  compennE g Sl it b S o iy SRR ab e v
hydr oxy, ani Q@Rs@{»cri&'ﬂ"f(a}{a@ms%;g%gﬂie@agle;ﬁaﬁmdm(dk-aléimlgmna any gr oup

that may be cleaved In'vivo to ate the free hydroxyl, am no, or
sul t hydryl ghwlrpgens alkpk htloglklly arybsabgpiteed afyl, hretdrangsandwibsitetedbut are not
limted to ester s _(e.g., acetate, fonnate, and benzoate derivatives),
car bamat es (BetgoayN: N- di met hyl ami nocar bonyl ) of hydroxy functional groups
i n conpounds of FQ%MOQ:E(I" ﬂlearﬁ%qnﬁﬁb% 1eh& dival LR dhdrdg clff bicﬁf IR TB&lic Of 2
di sease i ncl udes: preventing the 3|sease, I.e. ca55|ng e clinical
synpt ons of tddgatoSeasE ring atbms deviap apleash oac ammukt ringabntamyngdeeetpmsed t o
or predisposed to the . disease but does not__yet experience or, display
synpt oms of e Qifewridng h%roatﬁmswlﬁ:tﬁ% fromeN o s@as dhe remaming FipgatoMsy” or

duci th I . ol j N : 3
el oving.  neoy € S ufterkelfil REAZaBlonl ST AN EIR ol )

clinical synpilobSon én Afoneitiapiig! Moad $pécifitAlBcthe veemasnioaryl mehidss, bligis aopunt  of
a conmpound that, when adm nistered to a nmanunal for treating a disease, is

sufficient tbmied &spygddhfvrayhihsnyl, thipzolyhdeteazebvhdeothipralyl tfdplybeut i cal | y
ffecti nt" will ' . di dit
o et v SRt o A RIS ISR Bprghh, o Segoe and 11

"Anti - f ungal {sober2bfiirfiag ! tehiéthiazolyR Bensisotliazob/l, beapdttiapdylasidolyt” means t hat
growth of the fung&s, bacterial, virus or paracite, respectively, is
Killed, or iiseingebitienzaxapelt, iimelyldetrahydmquamolinylspquinelt berrimitazelyb
 compound has, e O ORSI { YO0 L1 19 the orowth

"Substituted heteroaryl" means a heteroaryl ring as defined above which is
substituted independently with one, two or three substituents, preferably one or two
substituents, selected from alkyl, alkoxy, aryloxy, substituted alkyl, acyl, acylamino,

sulfonylamino, halo, nitro, cyano, amino, monosubstituted or disubstituted amino and
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of tunor cells. "Anticancer" neans the conpound has the property of
inhibiting the growmth of cancer cells. WO U3/ (17212 PCT/ US02/ -41087

" Bact euow(%j'{q;ngeans the conpound has the property of i niifaidobfghacteri al
or fungal” mu i plrication, when ein nultiplication resunes upon renoval of

the active c&?{% und. For a bacteriostatic conpound, its miunmm

bact eri oci da r eheEmR (vBroges qgeliad ard Ring Bisere medependenilim i nhi bi t ory
trati o i idal". ;! L.Ci " .that th
conpound hadd GBSl RIS BRI g et B RGP SRR 1

Bact eri oci ddletefeupgl).ci dal action differs fiom bacteriostasis or fungistasis
only in being irreversible. For exanple, the "killed" organismcan no

| onger reproduce, AsYKR" atheterogsdkyly raheiiiuied rellal ' O mbstituted haterosrellallt | ve
conpotuld. In sonme cases, lghe actai_ve conmpound causes |ysis of the bacterial
or fungal céngans pgadiea) R R wdbsrethiuis g aliyrangirayp andhfals aceylior perstifuied i nt act

and may contg i ctive  oci dal_conmpound

a0 Y SO B ol BRI Al Ess GORRERSHLOS L Pl pTPOL
conpound - ex piyHiins3-§lomthyINindhZolaethgl, ﬁﬁ*idiﬁﬁ@@@l}BF(Béx&z@lfhréM@gpwﬁ&, and | ess
than 4x its"MC. "Mninuminhibitory concentration"” or "M refer s to the
mnilnlun cékeBfrration of a conpound necessary to conpletely inhibit

grow h of the organismtested. Conpounds of tlus invent.i 2’?}5 vi,ng an M C of
I or 1l ess ar o B RbfR Biees ZRRPHR BurkobiatS eyiat e e s el o 1
a preferred OBl WEOL on&&%’ﬂh%sat&ﬁyﬁre%t%a@or% sl@ed iR (Rhse RERD even
more preferably an MC of 50 ~tMor |ess. "dsDNA" neans doubl'e stranded
DNA. PREFERRERpENMBOLY hzdidgen; aliyl, loe hetewabinyba e st S@Bf i(whetearis of irttéges
invention is set forth in the Summary of the Invention, certain conpounds

of For nl ul a fjom 04 @), frasiemaindng riygytoms beids, véwrgeragy tob Catomommys i s t hat
wherein ZI z H . .(B t d f ds is that
whor oi n xz ColaffbedeRlsa hrlar iy Sond: SpehrGo-d el B BRHEREr oar y1
(O Anot her spvgihaed fllepérdent Ptk BABIWBIS: thiveshRkinMAeY il S are

b

i ndependent |y heteroaryl or ‘substituted heteroaryl. (D) Another preferred
group of co ﬁémmcﬁlbststuteldatﬂlwmyle agyloniao pfulfehylamihoRAalosnidro; dyano, i@,

(Lo 1e7ad ot uste 0o OO Gl by QeoRoald e Wbecyieos,
wherein R andi B R $d R" are independently hydrogen, alkyl, haloalkyl, aryl, substituted
aryl, heteroaryl, and substituted heteroaryl). More specifically the term heterocyclic
includes, but is not limited to, tetrahydropyranyl, 2,2-dimethyl-1,3-dioxolane,
piperidino, N-methylpiperidin-3-yl, piperazino, N-methylpyrrolidin-3-yl, 3-
pyrrolidino, morpholino, thiomorpholino, thiomorpholino-1-oxide, thiomorpholino-
1,1-dioxide, pyrrolinyl, imidazolinyl, and the derivatives thereof.

"Heterocyclicalkyl" means a radical -RaRb where R2 is an alkylene group and
Rbisa heterocyclic group as defined herein, e.g., tetrahydropyran-2-ylmethyl,
4-methylpiperazin-1-ylethyl, 3-piperidinylmethyl, 2,2-dimethyl-1,3-dioxoxolan-4-
ylmethyl, benzyl, and the like.

"Optional" or "optionally" means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not. For
example, "heterocyclic group optionally mono- or di- substituted with an alkyl group”

means that the alkyl may but need not be present, and the description includes

\
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i ndependently -(W)S-(-alk-O)qg-R (F) Another preferred group of conmpounds
is that wherein XZ is an aryl, substituted aryl, heteroaryl or substituted

het er oar w%@‘h%% selected fioma group consisting of thq,({ﬁhgé@m(jgg
- R~2 \

noi eti es Ns5RNS5RN-~-5RRS -~\/
~-~NN—NR~~\~~\.~NNR5 ~NN. ~\' Ss ~N~ "==NNN-5RDO0

-16 WO 03rkdsone bheke the heterocydlicgroupris tory- BbdiswubstitutedR®vith an alkyl group
and situations where the heterocyclic group is not substituted with the alkyl group.

"Hydroxy or amino protecting group" refers to those organic groups intended
to protect oxygen and nitrogen atoms against undesirable reactions during synthetic
procedures. Suitable oxygen and nitrogen protecting groups are well known in the art
e.g., trimethylsilyl, dimethyl-ters-butylsilyl, benzyl, benzyloxy-carbonyl (CBZ),
tert-butoxycarbonyl (Boc), triflucroacetyl, 2-trimethylsilylethanesulfonyl (SES), and
the like. Others can be found in the book by T. W. Greene and G. M. Wuts,
Protecting Groups in Organic Synthesis, Third Edition, Wiley, New York, 1999, and
references cited therein.

Amino acid refers to any of the naturally occurring amino acids, as well as
synthetic analogs (e.g., D-stereoisomers of the naturally occurring amino acids, such
as D-threonine) and derivatives thereof, a-Amino acids comprise a carbon atom to
which is bonded an amino group, a carboxyl group, a hydrogen atom, and a
distinctive group referred to as a “side chain”. The side chains of naturally occurring
amino acids are well known in the art and include, for example, hydrogen (e.g., as in
glycine), alkyl (e.g., as in alanine, valine, leucine, isoleucine, proline), substituted
alkyl (e.g., as in threonine, serine, methionine, cysteine, aspartic acid, asparagine,
glutamic acid, glutamine, arginine, and lysine), arylalkyl (e.g., as in phenylalanine
and tryptophan), substituted arylalkyl (e.g., as in tyrosine), and heteroarylalkyl (e.g.,
as in histidine). Unnatural amino acids are also known in the art, as set forth in, for
example, Williams (ed.), Synthesis of Optically Active a-Amino Acids, Pergamon
Press (1989); Evans et al., J. Amer. Chem. Soc., 112:4011-4030 (1990); Pu et al., J.
Amer. Chem. Soc., 56:1280-1283 (1991); Williams et al., J. Amer. Chem. Soc.,
113:9276-9286 (1991); and all references cited therein. The present invention
includes the side chains of unnatural amino acids as well.

Compounds that have the same molecular formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in space are
termed “isomers”. Isomers that differ in the arrangement of their atoms in space are
termed “stereoisomers”.

Stereoisomers that are not mirror images of one another are termed

“diastereomers” and those that are non-superimposable mirror images of each other

-11 -



.S~\\\~INR50~I~NN5RrS'\\I,YN5R\\/I~YSI\\N

R5 wher ei n, N RS RS is hydrogen, allcyl or subst ituted allcyl; E6Ni S
hydr ogen hal o or al koxy; PCT/US02/.11087 \ - N&ﬁﬁﬁé O
RS RS R W&J)%wgizr](%gen allcyl or halo; R8 is hydr ogen al | cyI E)st i tuted

al kyl, al koxy or halo; RI is hM ogen, allryl, substituted aI I cyI al | coxy,
vitro or hal @etﬂnedsew@ﬂmg@ @Iﬁ@}ﬂpouﬂﬂhas & dpyumogracanterafoky| ; aﬂd R12
of. conpounds i s, t hat

Sorrogen aghl L vyl AT IERRECISH Lol G1OVE, O Comounds, | 501
i ndependent | shaggdiaed @ VelcARa8telE QB 6O ABdobltb BOnRurdilf Jrok Ok Ag: 0! eti es:
o center and is described by the R- and S-sequencing rules of Cahn and Prelog, or by
the manner in which the molecule rotates the plane of polarized light and designated
as dextrorotatory (D-) or levorotatory (L-) (i.e., as (+) or (-)-isomers respectively). A
chiral compound can exist as either individual enantiomer or as a mixture thereof, A
mixture containing equal proportions of the enantiomers is called a “racemic
mixture”. ‘

The compounds of this invention may possess one or more asymmeiric
centers; such compounds can therefore be produced as individual L- or D-
stereoisomers or as mixtures thereof. Unless indicated otherwise, the description or
naming of a particular compound in the specification and claims is intended to
include both individual enantiomers and mixtures, racemic or otherwise, thereof.
The methods for the determination of stereochemistry and the separation of
stereoisomers are well-known in the art (see discussion in Chapter 4 of “Advanced
Organic Chemistry”, 5™ edition J. March, John Wiley and Sons, New York, 2001).

A “pharmaceutically acceptable excipient” means an excipient that is useful
in preparing a pharmaceutical composition that is generally safe, relatively non-toxic
and neither biologically nor otherwise undesirable, and includes an excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A
“pharmaceutically acceptable excipient” as used in the specification and claims
includes both one and more than one such excipient.

‘“Pharmaceutically acceptable acid addition salts” refers to those salts which
retain the biological effectiveness and properties of the free bases, which are not
biologically or otherwise undesirable, and which are formed with inorganic acids
such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid and the like, and organic acids such as acetic acid, propionic acid, glycolic acid,
pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid, famaric acid,
tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the like.

-12 -



WD 03/0,7212 Rs / ~. ~_ N R13 N R13 PCT/US02/-41087 \ ~_/ / N R13 Rl4 N/
y= NRI3/ NRI3/ ~NRI3N/ yNRI3y NRI3/ N/ NRI3 .""i,t R13

wherein R6 is hydrogen, allcyl, halo or allcoxy; RI3 is hydy al | cyl ;
and, R14"Y%0‘?4?/’al¥]ggen, allcyl, substituted allcyl or arall cyl/ﬁg)?}l}ﬁ@,%\not he¥ ’
preferred group of conpounds is that wherein one of R and R2 is

- (W) S- (- al k- O) aAR spiachddhRn@bivesr Fasidadgitiontshltsitrefiratol those saits whigh ged ect ed
fiomthe group consisting of the followng noigties: NRL5 NHRI s n wherei
R17 R18 NHR&ImmRIvEtiRorganic acids such as hydrochl%nc acid, hydsrobromlc acid, sufﬁmc :
acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic acid,
propionic acid, glycolic acid, pyravic acid, oxalic acid, maleic acid, malonic acid,
succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid,
mandelic acid, nletﬁallesulfomc acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicylic acid, and the like.

Groups which form pharmaceutically acceptable acid addition salts include
amines, hydrazines, amidines, guanidines, substituted aryl/heteroaryl and substituted
alkyl groups that carry at least a heteroatom bearing substitutent , preferably a
nitrogen bearing substituent such as amino, guanidino, amidino, hydrazino and the
like.

Amine groups are represented by the formula -NR’R” where R’ and R” are
independently hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, aryl,
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, heteroaryl,
substituted heteroaryl, and where R’ and R”, together with the nitrogen to which they
are attached, form a heterocyclic or heteroaryl group.

Hydrazines are represented by the formula ~NHNR’'R” where R’ and R” are
independently hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, aryl,
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic, heteroaryl,
substituted heteroaryl, and where R’ and R”, together with the nitrogen to which they
are attached, form a heterocyclic or heteroaryl group.

Amidino groups are represented by the formula ~C(=NR”’ )NR’R’’ where R’,
R” and R’’’ are independently hydrogen, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclic,
heteroaryl, substituted heteroaryl, and where R’ and R”, or R’ and R>*’, together with
the nitrogen to which they are attached, form a heterocyclic or hetero aryl group.

Guanidino groups is represented by the formula -NR’’”’C(=NR’’")NR’R”
where R’, R”, R>>’ and R**>’ are independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl,
heterocyclic, heteroaryl, substituted heteroaryl, and where R’ and R”, together with
the nitrogen to which they are attached, form a heterocyclic or heteroaryl group.

-13-



R22 N NHR23 N R24 _ 18 . WD 03/07212 PCTI US02/-41087 R15 is

pol y(oxyal | cyl ene), hydrogen, hydroxyl, allcoxy, allcyl, cycl oallryl or R's
and Rth(g@ﬁE_g%lvmththe atons to vvhlchthey are attach UE)

het er ocyé’? / 6 R16 i s pol y(oxyal kyl ene) hydrogen, all cyI ydr oxyI or
cycloallcyl; R', R g, R19 and R2 are independently hydrogen or allcyl;

R21 is pol y( oxyal &gbmpeynd ¢f3RiIrmgb1r(I)ahascgdt as aph&dlrugutPeoﬂrag heyhs anyycl oal | cyI

or acyl; R22 is h etherW|ththe at ons
Co wh ch t PR e e e trored i Al rRER b A FEEORNRGO FORRBAD A d TR
together wi tdy c’bﬂ@erﬁ%ﬁ"g? n&é?aﬁefﬂbﬁfbcte&%yu?v 420 @h&r@&ﬂ:ﬁ &ﬂ‘[tg}saa {69 lal
ring. R23 is pol y(oxyal kyl ene) "hydrogen, al dr ox cy
R23 and R2° 1mamgmhanesumdt hThdnprodtumBetfmnaMhedcthné’yoM@S aff & mﬂi;&ﬂlmﬂmf m al ¥
het erocyclic_rin R2°1 is | y(oxyal kyl ene) hydr ogen, droxyl or a cy
ni so, y20r orhlu?‘asabare Prepéregg’%’g %’&P giéprial grgpps preqant B(h%‘? enppyed @ r ed
rou of co ¢ I l.ect ed
Prom an - (WS eth Syl Eh e Bk Bldn Bl SEbnE B8 A RUERRIVIG o rYjoRe 6

cycl oal | cyl ,activy parettedoarpoany! Proﬂﬁigeﬁﬁmwdé dor@lousdd of FUeel (M) whérSinan i nt eger
from2 to 10 and alk is a Cl 4 alkylene or a Cl1 4 substituted allcyl ene.
(J) Anot her 1pidEres memogpwihgdryt giepp imernpapnd KBS herdeditoamy granpl tirpmay e

independentl the roup
consi sting o %%4%%?’4 i gﬁ%@ﬁ%‘%gﬁ%@%ﬁ%@%ﬁ ?’&ﬂg@f Wy CHpCHR0) ~H
and (CJ-IZCJ—IZCibaQ)sﬁ%ly(EiaIﬁpl@é SBro@ugé Bichrld, wt@tuqmtmﬁmaugta% (e g.,t hat
wherein R14 is an al kyl, substituted aIIcyI or arallcyl noiety, and wherein

the noiety iascigts &rmate, Prbbengoye dempvaives) earbarmates (ethaNNbinsihiaminot et i es:
-19

or

VO | 134a%%11y of hydroxy functional groups in compounds of Formula (I), and the like.

“Treating” or “treatment” of a disease includes:

1) preventing the disease, i.e. causing the clinical symptoms of the disease
not to develop in a mammal that may be exposed to or predisposed to the
disease but does not yet experience or display symptoms of the disease,

2) inhibiting the disease, i.e., arresting or reducing the development of the
disease or its clinical symptoms, or

3) relieving the disease, i.e., causing regression of the disease or its clinical
symptoms.

A “therapeutically effective amount” means the amount of a compound that,
when administered to a mammal for treating a disease, is sufficient to effect such
treatment for the disease. The “therapeutically effective amount” will vary depending
on the compound, the disease and its severity and the age, weight, etc., of the
mammal to be treated.

“Anti-fungal”, “antibacterial”, “antiviral” or “anti-parasitic” means that
growth of the fungus, bacterial, virus or paracite, respectively, is killed, or its growth
is inhibited or stopped.

“Anti-tumor” means the compound has the property of inhibiting the growth
of tumor cells.

“Anticancer” means the compound has the property of inhibiting the growth

of cancer cells.
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PCTIUSU2/~1U87 FFFFFFFFFFFCF3 CH3 OHCH3 O-CH3 (L) Another
preferred group of conmpounds is that wherein X2 is R6 ~N R7 R5 wherein, RS

is hydro yl or substituted allcyl; R6 is hydrogemnpc@ddylsoshal o or
al koxy; g\ﬁ(g?s/@ﬁ@s hydr ogen, al kyl or halo. N R14 (M Another preferred

group of conpounds is that wherein X and X3 are both wherein Rl4 is
hydrogen, al | cyl , "Bagtsiostatic'eeaiis|ths corapouad fps Sy property ofpghibising paei¢réslr ed

o oup, o o OTRMRE bAoA ERFLA AR B ek My 20 01
h?2 -20 \WQidad 2 53r Pedéibirfdkid LoAB dun) 85 8liRintRh? badieid&dA ESncentration
i zI dependent|y hydrogen or allcyl; and, Rzl is hydrogen, alkyl or acyl. (O
Anot her pr ef @iBEyisggreater thin dx itpoumidsin mhitimty cdneemiatioof®I6). Rl and Rz is
“(W) S (-alk-0) a"]ﬁlc?erlll%c}dgﬁ' o?t"jl?u%rgicii;al'pr];le%ngethgt ?lllc*! c%"ﬁ”'ap”o%nﬁﬂé t %lf)rrc?ﬁerw of

killing bacteria or fungi. Bacteriocidal/fungicidal action differs from bacteriostasis or

fungistasis only in being irreversible. For example, the "killed" organism can no

longer reproduce, even after being removed form contact with the active compound.

In some cases, the active compound causes lysis of the bacterial or fungal cell; in

other cases the bacterial or fungal cell remains intact and may continue to be

metabolically active. A bacteriocidal compound exhibits a MBC that is less than 4x

its MIC. Similarly, a fungicidal compound exhibits a minimum fungicidal

concentration (MFC) that is less than 4x its MIC.

"Minimum inhibitory concentration" or "MIC" refers to the minimum

concentration of a compound necessary to completely inhibit growth of the organism

tested. Compounds of this invention having an MIC of 1 mM or less are active in the

assays described in the examples below. In a preferred embodiment, compounds

have an MIC of 500 pM or less, and even more preferably an MIC of 50 uM or less.
"dsDNA" means double stranded DNA.

l
PREFERRED EMBODIMENTS

While the broadest definition of this invention is set forth in the Summary of
the Invention, certain compounds of Formula (I) are preferred.

(A) A preferred group of compounds is that wherein Z' and Z* are -NH-.

(B)  Another preferred group of compounds is that wherein X? is aryl,
substituted aryl, heteroaryl or substituted heteroaryl.

(C)  Another preferred group of compounds is that wherein X' and X are
independently heteroaryl or substituted heteroaryl.

(D)  Another preferred group of compounds is that wherein one of R' and
R’isa
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NR~5 NHR~s n wherein R s and R16 are hydrogen,

and,

nis 0, 1 or 2.

(P)

Anot her preferred group of conpounds is that wherein one of R and Rz is
-R and the other is of the follow ng stgugtsthAiesyNHR2~

-(W)S (

H H m_é‘fa(g’yr‘.“s%z‘?zqi s an all cyl

met hyl ,
stnlctur a
consi sting

et hyl ,

or an acyl noi

group selected froma group consisting of
CHZCHzZCOH, - CHZCHzQAc and propyl,

ety of the

%W}H&Sﬁﬁmhﬂﬁh&b&@& ssubstitnted tallghgrospl ect ed from a group
0

the foll ow ng substituents:
OH -c CH3 CH3 NHEE) 21 Anqtler prafgyredsireyyy ofjgompoun

CH3

SH 20 PCTT 4 eRendthiF Loy (-alk-0) R.

(F)

i ToE i anT

bisC CHs CH3

Ro#®0 NH ~

Another preferred group of compounds is that wherein X? is an aryl,

substituted aryl, heteroaryl or substituted heteroaryl moiety selected from a group

consisting of the following moieties:

Crys O
& R® R®
R8
% - 3
R® p
R12
N _ _%
AT ¥
Ly 34
R5
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OH2ZN OHONH2 ° OOHOHN CH ~OH3C/ NH N ~~SCH ~~Ph 3 N H OH OH CH or
RZS and Rz6 together with the atomto which they are attached form a
heterocygli e ring of the follow ng structure: and, HN RZ[Q:]I@S@“MQS'[I t uent
sel ect ed%é@‘ﬂr‘l"& gr oup consisting of the follow ng substituents: -H -NHZ
and NHCH3. -22 WD 03/0S7212 PCT/ US021~1087 (Q Anot her pref erred group of

conpounds is that wherein the conpound of forrrul a (1) %@ct ed fromthe
group consi sting of -d ol | Qwi ng st puag : CRY HHO~~ N~ ~
S0/ N "p NHHHIR én R W D) O5R wherein al k
is selected fiomthe g : & Psti enenor C 1 _4 sub

stituted allryl ene and g is dn |nteger fromz2 to 10. (R Anogher preferred
group of compounds is that whe? ei n t 8 cor‘rﬂ%und of formJIa is of the
follow ng stricture:

CQ

\_
R5
e ke

wherein,

R’ is hydrogen, alkyl or substituted alkyl;

RSis hydrogen, alkyl, halo or alkoxy;

R’ is hydrogen, alky! or halo;

R® is hydrogen, alkyl, substituted alkyl, alkoxy or halo;

R’ is hydrogen, alkyl, substituted alkyl, alkoxy, nitro or halo;

R'? is hydrogen or alkyl;

! is hydrogen or alkyl; and,

R!? is hydrogen or alkyl.

(G)  Another preferred group of compounds is that wherein X! and X are
heteroaryl or substituted heteroaryl moieties independently selected from a group

consisting of the following moieties:
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27 R NHO~ OR-~4 wherein R27 HHO~-OWNH~R-a R4 is hydrogen
-CH2CHzCH(CH3) 2 or-CH2(C3H5); RZ' is as defined above; and, - WO
03/ 0S721 2/ .11U87 X2 is a noiety selected from a&r&o{@ isti ng
of the ng(FgV@EégﬁDl eties: R8B\ / ~ RO Rlo -~\ ~~~ NRl1 R~ ~ﬁﬁﬁm§

~ N~-~ =N (S) Another preferred group of conpounds is that wherein at
least one of R3isa -(W)S-(- gPk-0O)g-R group. (T) Anoth r preferred group
of conpounds is thaty whereiry the conpound_of Formula ( sel ected froma

group consisting of~.
éthyl 1H
4

pyrrol 3y|]-terephtha 8 nlﬂb -
opyl met hyl - 5-[ (I ~T- et hyl car bafd ni doyI et hyI ) R13

N 5 N N
W TG OO
R13

[aa¥2¥, 8 . ')Jbllq

M OO0+ T
N N N
‘R13 anan ‘R13 ‘R13

' M, i,
oy \

% N N

‘R13 l h13

wherein

R® is hydrogen, alkyl, halo or alkoxy;

R" is hydrogen or alkyl; and,

R is hydrogen, alkyl, substituted alkyl or aralkyl.

(H)  Another preferred group of compounds is that wherein one of R! and
R?is
—(W-)s-(-alk-O-)-R and the other is a substituted alkyl moiety selected from the

group consisting of the following moieties:

NR'® R17 R18
%AH/U\NHRW &

wherein

21 23
NHR %/\H, YNHR
24
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car banoyl ] - 1H pyrrol - 3-yl ] -t er epht hal am de 285;

2, 5-Di hydr o-t hi ophene- 2, 5-di carboxylic acid bis-~[5-(carbam m doyl net hyl
car banoyl) - 1- cycl opropyl met hyl - 1H pyrrol - 3-yl ] - am de) 2863 ™Nd»rrRiss- [

1- butyl - 9?@%‘%@1&1 m doyl met hyl - car banoyl )-1 H pyrrol -3 yl Ct@#%ﬁﬁ?‘ﬁil ar ni de
287; Pyridine-2,5-dicarboxylic acid bis({1-butyl-5-[N

met hyl car bam m d@®/P pesdiyloxyatieylbayidlogkht ipyiredyl, 3dlgaxy > akylde)cl@8g] ofRR - Bi s- [
1- butyl - 5- (net h){g carb am m doyl net hyl -curb armt¥l Lc} Hpyrrol-3. .
yl ]t er epht hahd® degeber with the gpms fo which they are attached form 4 heterocyclic ring;

1- butyl - 5- (et hyl casbam.m doyl i.net - = Vi .
y1l] t er epht hal am gg Ml%x 1@?%wém%g%3@&%%&?&%%&&#}5/@5%&% (4,
5-di hydro-1 H i -nipggdzp;: @°vhgehyrk independently hydrogen or alkyl;
car banoyl ] - 1Hpyrrol -3-yl) -t erepht hal am de 291; Pyridi ne-2, 5-di car quyl iC
acid bis{[5-(car ﬂﬁﬁﬁmdm@wyﬁbylh@q),Mwmym,_s@stlmted alkyl, cycloalkyl or acyl;
cycl opropyl net hyl -4 H rol - 3-yl]-amfe Y., ;
}:igy ﬂ%@%‘éﬁeﬂ%-&m o ?ox?i‘ﬁ I%ﬁg%%e(t]l?el w1thV1¥Pe Qt%énng %V:I:nch they

PCT/ L1S02/ . 41087

bi s~[ 5-(carbap h I cHoy K3rRed htbroeil b0 R% and R** together with the atoms to which
cycl opropyl net tﬁ“- 1H pyrrol - 3-5311] :’1‘2%}’@6} 293;
Cycl ohexa- 1,tBeyaronttached doman beteydcydicamigd bis- f [5-(car bam mi doyhnet hyl

banoy! ) - 1- cycl opr.opyl et hyl - 1H- |- 3-yl.] -ami de: 294 2
Tht Pyrazol o- 3. b dioas bovpreekuere) ks qiatobafihcum GRp AR, makr|

anoyl ) - 1- cyc| ) RRLAYhs b WhiBY M9 aredatrathdd fBfh Aheterdcdelic FHRRERAL
SYNTHETI C S%ﬁg%&%ﬂ%gﬁna S %?0 ‘%71?]1?1)8{ }l{eg\?tranti on can belena%%%by the net hods

depicted in the rr#dspop(cghipese)shplmgdnehyinoxyliioealkyhrti ng material s and
reagents used in pr_e|8ari ng these conpounds are either available fiom
commer ci al suppl 181§ sbcOTas Al drich Chenmical Co., (M| waukee, W sconsin,
USA), Bachem (Tory g, 2%?'3] In?ir nia, USA), Enlca-Cheme, or Sigm (St.
Louis, M ssouri, IU%%: or are pfepared by nmethods known to those skilled in
the art follow ngo y@®aedwres set forth in references such as Fieser and
Fieser's Reagents for Organic Synthesis, Volunes 1-15 ng%WI » and Sons,
1991); Rodd's Che(® st rpnetherprefssisd GompRfragpowis st yhere 1%Pent al s

El sevi er Sci ence ,Publishers, 1989 Orgal u [Wols : +40
EJOI ni Wi ey! ﬁwné*aﬁgx sejeg i) rorg g E%WQS'A%\%?%@%%’?%Y’?%Xée)ir{nﬁésltﬁrtﬁy?ée P30l ui
Wley and Sopgyl %clﬂoa@ﬁ'lt 49D heteyasy it @6tyclicallGAwhabengiswe iffegarfiom 2 to
Transfor mati ons’ (VCH Pub

| ishers I'nc., 1989). These schenes are nerely
i |1 ustrativel®indsadkes a€yholkyleny onk Coh sebstitueashalisyleteds of this invention can

be, YELIESTZeS, . veusie: R T ph A EVATRR TR gee and
di sclosure. jhdependently an —(W-)s-(-alk—O-)-R moiety selected from the group consisting of
(CH,0)4H, (CH,CH,0),H, (CH,CH,0)4H, (CH.CH,O);H, (CH,CH;0)oH and
(CH,CH,CH,0),H.
(K)  Another preferred group of compounds is that wherein R is an alkyl,
substituted alkyl or aralkyl moiety, and wherein the moiety is selected from a group

consisting of the following moieties:
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The starting materials and the internediates of the reaction may be
isolated and purified if desired using conventional techniques, including
but not |j m o filtration, distillation, crystallizatdQysez/s1087
chronatogwg%%§92%nd the like. Such materials may be charétter$§% usi ng
conventional neans, including physical constants and spectral data. -25
w0 03/0S7212 PCT/ USQ2/,~1087 Preparation of conpou of Formula (n Schenes

A B, C and escri altern ve meth to pre e the conpounds of
Formul a (1). Conpounds| of Fornulla (1) wherle Z1_and Z2 are -R&¥; leaﬁd R2
are as defined rein d&re th ; _ Fand X3-are as |defined|herein

and are the sane |[ca~~ be|prepared heme A| bel ow. henePA
LGOC- XZ COLG H2NRX ' - R G GFOOOOR NH-~L--XGFN-LL-X2 ~-N
X3-LL--NHI HH R~ sane as R2~ and X~ same as X3 A conmpound of Formula |
wherein ZlI a fined herein and are
and Rl and rn and are-/the sane n be epar
step by reacting a dicanboxytjc acid derivatiye GL (whefein/LGis a
sui tabl e | eavin roup s as?hal o)N\pent af | uorgphenyl oky, ang the |
with at | east two|equival ents of an a ¢ of forlmul a The  r “eaction
typically carriedObut in &"[ﬂpl ar organ sol venOsygch as di met hyl f or mam de,
tetrahydrofuran, and the like and at an anbient terperat<ire. It will be
recogni zed by a person skilled in the art that if the | eaving group is
hal o, then the reaction will be conducted in the presence of a
non- nucl eophi li ¢ base such as triethylamne and the |ike. Conpounds of
formula Gl and re co rcially available fi,omyvendors such as Aldrich,
Sigma, etc. Al tgﬁh tié@%%ﬁé%@“%%ﬁﬁ%Hh%m%%‘?’rl“ﬂ%ls&ﬁ%tp‘gfﬂeéﬁnéy ret hods wel |
known in the art. For exanple, conpounds of n6ornmulae A and G2 can be
prepared by the procedure illustrated in Schenme 1 and described in detail
in Exanple 1 below. -26 w0 03107 S02/-41087 Additionally, it
will be readily apparent to a person ?n the a~. -t that a conpound
of Forniula | where ZI and ZZ are - be prepared by follow ng the
above procedure but substituting the amno gesoup in conpound G2 with a
hydroxy group. Alternatively, conpound3 of Forrmula (I) where Z1 and ZZ are
NH; Xl and X3 are as defined herein and are the sane; and R and Rz are as
defined herel " 4Hd are the sane can be prepared as shown in Schene B bel ow.
-27 W O 03/ 0S7 2325 RGd/olbr@ifyt lbétitorems B LGOC- X2- - COLG + HZN- X' ~- - COCR
Gl B ROL~-X-NX -~L-N X3--LI-ORH & H

R® is hydrogen, alkyl, halo or alkoxy; and,

R is hydrogen, alkyl or halo.

N
R4
(M)  Another preferred group of compounds is that wherein X' and X° are
both
wherein

R is hydrogen, alkyl, substituted alkyl or aralkyl.

(N)  Another preferred group of compounds is that wherein one of R! and
R*is
—(W-)s-(-alk—O-)¢-R and the other is one of the following structures:

21 21
%/\/NHR E%/v‘/NHR

Ved

R H H R
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b O RNH--X~-N~Xz -~L-N X3-~.1---NHR2 | | HH I R~ sane as R2~ and
OOX sane as X3 HO-~--X -N~X2 -~-N X3-~-O HG HLGII-X -N-~Xz
-N X3~ -1G H G HR- NHZ OO O OR-1H ~--X - N ~L- _X%ilhs ~L- NHRz
HH aé_%'}g)r?%ﬂés Rz~ and X~ sane as X3 Reaction of a cg)rrpour? 4?)&f%for mul a
G with an amno ester of fornlula G3 under conditions described in Schene
A above prowhdersn a di ester conpound of forniula G4. Conpound 4 is then
converted to a cor{rﬁoundmof Formula | by follow ng the procedures
illustrated i n m& hodl Rapremndepsndemilydrageneeekybiapd) , the diester &4 is
treated with at }%as; hwo e%i %Irg s of an amne of fonllula RINHz to 28 .
WD 03/ 0a7212 PCTAUSH2PHEGS lII]ﬂ'ow € a conpound of Formula (1J. The
reaction is carrieyl OWnolRk pREA0:6R 6 @tbdundais il aheesigens of Riokndent such
as di net hyl f ormam de, tetr ahydrofuran and the like. In nmethod (b), the

di ester is R’rst hydr ol yzed under basic hydrolysis reaction conditions to

provi de the di acig (?, u s then caonvert.ed. C d of Fornmula (I)
under the conditiohS S?ﬁ@ﬂ&?ﬁ%@fﬁ@%@9ﬁ]§§/ﬁtc}1fget§ee@1§wﬁj(,gosﬁﬁgﬁg%s of Fonnul a
(I'), followi ng the procedures described MsyScherre B, are described in
Exanpl es 2-6. Alternatively, conpounds off Formula (lI) where ZI and ZZ are
-O; Xl and X3 are as defined herei gﬁ;lae same; and R and RZ are as
defined herein and are the same can' b prebI d as shown in Schene C bel ow.
Schene C LGOG-X2-COLG Gl + HZN-X -COOR &3 RO~X~ -N-'-"-X2 ~N Xs ~ORHH &4
R OHII Il 1l OR- O-X~ -N~-X2 ~N Xs ~ORZ

wherein

R!® and R' are hydrogen,‘and,

nis0,1 or2.

(P)  Another preferred group of compounds is that wherein one of R! and
R? is «(W-)s~(-alk—O-)¢-R and the other is of the following structure:

21
?E%/XNHR

H H
wherein
R?! is an alkyl group selected from a group consisting of methyl, ethyl, -
CH,CH,0H, -CH,CH,0Ac and propyl, or an acyl moiety of the structure —
C(O)CR™)(R*)H;

R?% is a substituent selected from a group consisting of the following

-g—H '§-CH3 _§_<CH3 g g
CHs H:C}CHs \—\CHs
CHs OH
A
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HHI R sane as R2 and X~ sane as X3 Reaction of a dicarboxylic acid
derivative of fornmula G (wherein LGis a suitable |eaving group such as
hal o, pe phenyloxy, arid the like) with at |east gyo | ents of
an anlnoQ% @%#8%@ formula G3 provides a diester of formula Gjﬁﬂ@h%& WO
(13107212 PCT | U S02/-41087 This reaction is typically carried out in a
pol ar organi c sol vent such as di net hyl formam de, tetrahydrofuran, and the
li ke and at an anbient tenperature. It, will be recogni,zed by a person
skilled in the art-¢that if the-| eavin oup i s hal o,-stken t®e reaction
wi Il be conducted I'n Yheygresenggyof a n ucleqpiulic such as
triethylanm ne and the |ike? The di%ster of _Qgga 4 may then, be reacted
wi th an al cohol (R OH) under conventi onal sterification conditions
wel | known in the art. Conpounds of fornmula Gl aM"as3 and RLOH are
commercially available fromvendors such as Aldrich, Sigm, etc.

Al teni atively these conpounds cail be prepared by nethods well known in the
ai -t. Conpounds of rmul a (I) where Z1,and 22 are 6nd RZ are as
nd XITand X3 are as defined

defined herein and t he sa
herein and are the sa OHli fferp epared as wn in Schene D
below. -30 WD 03/0SE12 Schene H H2N-BN- CONBIR- G7f & O O O

R~-N HLI--X~-1i --~L-Xz ,~ R& ~- - NH=X~- i yZOC]-IGQHOOO
R~-NH-LL-X~- i --1~-Xz ~LG G10 PCT/ us02/ - 41(187 HZNH)(C CONHRz Gl1

P e

é-w\——SCH3 .é—\Ph -équH é—{g

o :
2/{\-'1\/© 'QOH

or R* and R% together with the atom to which they are attached form a heterocyclic

ring of the following structure:

RS is a substituent selected from a group consisting of the following

substituents: -H, -NH; and -NHCHj.

and,
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OOOOR-NH~-X~- 1 -~L-Xz ~N X3~NH-Rz H|l R~ and Rz are the sane or
different X~ and X3 are the sane or different Reaction of a conpound of
formula G7y W id,gn amne of formula G2 under conditions dgsppé@Agisyn Schene
A above provides an ester coinpound of forrmula G3. The ester (3 is thent
hydr ol yzed under basic hydrolysis reaction conditions to provide the acid
@, which is theQ)yonnasthedpreferadiglowpeniiconpourdsds that wheteinathe sempeigdgr oup.
Reaction of GLO with an am ne of formala Gl I%ﬂge£1conditio s desci zbed in
Scheme A abelferprlevldeslcefed i 8T ceBsistnL LBy OISWRGHITELTEt onpounds
of Fornmula (1], follow ng the procedures described in Schene D, are
illustrated in Schene 15. -31 WO 03/0S7212 PCT/ US02/ ~1087 Conpounds of
formula G/ and G we commercially avail able fromvendors such as Aldrich
Sigma, etc. Alternatjvely these conpounds can be prepared by nethods well
lrnown in the art.RAdditionally, it will be readily apparent to a person
skilled in the as-t Mthat a conpound of Fornula | where Z' and ZZ are -O
can be prepared by foll ow ng the above procedure but substituting the am no
groups in conpounds\ & and Gl1 with hydroxy groups. Utility, Testing, and
Adm ni stration The Midsent invention provides novel conpounds possessing
one or nore of the follow ng activities: antibacterial, antifungal and
antitunmor activity.\Thej conpounds and conpositions containing themare

t heref ore usef ul in/ N treat ment of one or nore of the foll ow ng diseases:
bacterial infectiong, fungal infections and cancer. Wthout wi slung to be
bound to any theory, ppNycants believe that the anti bacterial and
antifungal activity o el conpounds of Fornula (1) is due to their binding
to the m nor groove o \‘Eple stranded DNA. Applicants further believe
that the antitunor activity the conpoundgy o G la (1) is due to their
i nhi bition of topoisonerasesi _Topgi soner aseN-e enti al enzynes in
virtually all living cell 97 Th tiw t cbasses: type

and type Il enzymes (J.C. Wang, ew)/ Tol | rel axe ipgrcoi | ed DNA by h
ansi ently nicking one DNA strand~#nd rNot at € one strand affout the ot her.
Top Il relaxes supercoiled DNA acid dedat enate |i nked DNﬁhpy transiently

cl eavi ng both DNA strands and passi ng anot her DNA through the | esion. Since
their discovery, topoisonerases have been wi dely targeted ;mbfancer

t herapy. Conpounds of Formula (1) are al so useful as ultravi §?7(LN0 | i ght
absorbers. Accordingly, they are suitable for use in conpositions requiring
a WIlight-absorbing additive, such as plastic conpositions. In this regard,
it is knov~ni that prolonged exposure to WIlight can have a del eterious
effect on t hepREURE & —(W-Redlki€5) R eheipalkiit sadevadd Somalihd groyp obnststingai n
plastics. It is therefore conventional to include a UV I|i hgéﬁbsorbing

addi tive in ofidh aidete e Gempogitttrdakyleanand s ARSI SIOE8r nul a (1) can

b I din thi -3 / = d f

tﬁeegPeggﬁt :2veﬁ@§ozg§$§£?ﬂﬁ?eﬁsqgg?ggﬁggﬁﬁg?ﬁggg#%ﬁ?ﬁ%Féﬁﬁg%o #heﬁziﬁo?

groove of dsﬁhfgr[ﬁﬁggﬁ%’oftﬁgﬂﬂioﬂﬂnwﬂmﬁu&' ex formation. This property is
1olo

beneficial in Ical assays or diagnostic tests that neasure the
formation or stability Qf” DNA dupl exes. For instance, where is

attenpting to neasure théélornation of a DNA duplex with a fow Tm one can

i ncrease the dupl ex popul ati on by addi ng a conpound of Fornula (1~. Such un
i ncrease in popul ation en that the binding event wll
measured. A conpound of For a (1] can also be used wh
a single nucleotide pol ymprphi sm (SNP) ¢@hrough dupl ex for ion. The
compound wi Il preferenti & } gase tjhe Tmaf a p tlychatched dupl ex
over a single nutated duplex, Ith 'g re easily

* di stinguish the two. Admi ni stNat¥on Bnd Phar macditi ¢ sition In
general, the conpounds of RHfs invention will be adnministered in a

be nore easily
one is detecting

wherein
R™ is hydrogen, -CHCH,CH(CH;), or ~CH2(C;Hs);

R? is as defined above; and,
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therapeutically effective anmount by any of the accepted nodes of
admnistration for agents that serve simlar utilities. The actual anount

of the ¢ jul.d of this invention, i.e., the active ingrgd -1 |
depend U%R‘?{Eﬂglrzous factors such as the severity of the |s/§§%/e“¥yg be
treated, the age and relative health of the subj ect, the potency of the
compound used, th&*ioaneianseléachiran sagoimémkisting ofithedoltbwinperoidteest ors. The
dr~.tg can be adm ni stered nore than once a day, preferably once or twice a
day. Therapeutically effective anounts of conpounds of Formula ()] may r
ange fiom approximately Q. 05 to 50 sper kil ogram body wei ght of the

reci pient per day; prefé&yably about nore preferably fiom

about 0.5 to 10 ng/ kg/ day, us, for ] N o a 70/I cy person, the
dosage range woul d rmi% @ ly- % N hg_r Lay. gener al ,
t i f1 be” atni rmaced® i cal

conpounds of this inv [\s

conpositions by any one of t foll opypg routes: oral, systemc (e.qg.,
transdermal, intranasal or by‘supposftory), or parenteral (e.g.,

i ntranuscul ar, intravenous or subcutaneous) adm nistration. The preferred

manner of admi nistration is oral using a convenient daily dosage reginen

whi ch can be adjusted according to the de of affliction. Conpositions
ca~.i take the formof tablets, pills, - sul --33 WO 03/0S7212
PCT/ US02/ ~1087 semi sol ids, powders, sustai rel ease formul ati ons,

sol utions, suspensions, elixirs, aerosols, or any other appropriate
conposi tions. Anot(Ber pumiilesrpedemahgreup dHeongebunds sttkatiwigranaeastdse of t hi s
invention is inhalation. This is an effective nmethod for delivering a then
apeutic agent dir&etl$9 to the respiratory tr act for the treatment of

di seases such skhhne, an (mlar or related respiratory tract disorders
(see U. S Paféﬁ’?)sg,a@gg%%gg.ﬁd@é choi ce of fornmulati on depends on vari ous
factors such as tl{g) nodendiliergidfgratigronp sf ¢aniponndsaisdhdiivdevein telbohipgoynadf t he
drug substance. For delivery via inhalation, the conpound can be fornul ated
as |iquid soloffponylaéDdpeshesiohizom agrgpsonsisiigett ant s or dry powder and

| oaded into a suitable.di 4 1. { seyer al
types of phar maceL]}?’F]l(f%ls't%ﬁgﬁéﬁlrga&gg%q@el@%engﬁq iz)gycgﬁﬁgﬁers@lrsrleﬁ/ered dose
i nhal ers (VDI nY- L terdpRMARinitiabsd;er s (DPI). Nebul i zer devices produce a

stream of high velocity air that causes the therapeutic agents (which are
fornulated in a | NN -Bif-§l-eyclomosymathyhks-[EN-wihglcafhinimidoyleethyl)ed into the

patient's respiratory tract. | ' s jcally.,.are fornul ati on packaged with

a conpr essed_cé%l’?m blrﬁ‘%’?ﬁ]é%'ygﬁtferephég{fﬁ\ﬁliecésgi scharges a measured anount

of therapeutic ageﬂﬁ—ﬂiﬂy&&@m&ﬁ&eﬁﬁ,ﬂéﬁaﬁbb?& R d s Ntatban S @Bedt hod of
|

adm ni stering a set anount of agent. DP spenses therapeutic agents in
the form of aaftmemyibeyaieprpoyiciethyt-bdipyoeh3tyd]-ahslop28&d in the patient's

2 Toe {1 ovi ng. poST BIPhLoR bR dpRLE P AR RS RR A P o

exci pi ent suGhhas ﬂtﬁ?ﬁfﬁﬁfeﬂ .easured anmount of the therapeutic agent is
stored in a capsiie formand’is di spensed with each actuation. Recently,
phar maceuti cal f orpyuidadd-D6siidrawexylieacid by l-mygeS-¢8peci al |y for drugs that
show poor bioavailability based upon the g{ai nci PI e_t hat gi g vai lability can
be i ncr eased msthylgatbarmimidgyinibyd lrearbaraosd - bH-nyrel-3-ys 2A% particle size.

For ml at | on havi ng et EEn eRERIGERSHRER R RIEGESRERI BT RSP, i uer

the active maf|Rédeghthhlamsde8%ted on a crosslinlced matrix of
macronol ecul es. U S. Pat. No. 5,145,684 describes the producti on of a
phar maceut i cal  f orNaN’ aBisdi-buiyliHietlcaramimideybnaikylgaemayDotH-perebdd t o
< nanoparticl es . (average rid-cl e size of 400 nn) in the presence of a
surface nodi fxlé?reﬁwﬁ%flﬂﬁ% %dloéper sed in a liquid nediumto give a
phar maceuti cal forNuagis —éf@ﬁ)?r@hﬁé’ﬂlﬂ%-[(ﬁ,ﬁ&ﬁKy&beHﬂrﬂiﬁaiBlQ%ﬂﬂieﬂ@ﬂ)LI ity.
-34 WD 03/'0S7212 PCTI USD21- 410 The conpositions are conprised of in
general , a covaomaunmneyllel Hfpymel:Beyl)-terephthataombe B2k;i on with at | east one
pharmaceutically cept apl e..exci pL.ent... . AcC table excipients are -t oxic,
ai d adnministrationt ae-gé-chgagg%z%g@c@aﬁﬁi—f@g@pup}@wﬂlﬁg@%%‘?%%@ﬁﬂ*efi t of
t he conpound ! —p§H‘6 SXCilient y be any solid, liquid,
sem -solid oré,%fclldr:?&)(% e 1?3 ﬂehg anngéﬁﬂosoﬁgjggr%g%si tion, gaseous exci pient
that is generally available to one. of skid4 in the art. Solid
phar maceuti cal excipients include starch, cellulose, talc, glucose,
| act ose, sucrose, gelatin, malt, rice, flour, challc, silica gel,
magnesi i un stearate, sodium stearate, glycerol nonostearate, sodium
chloride, dried skimmlk and the lilce. Liquid and sem solid excipients

o o . o . o




aerosol form Inert gases suitable for this purpose are nitrogen, carbon
di oxi de, etc. Qther suitable pharmaceutical excipients and their

f or nul at descrl bed in Rem ngton's Pharmaceuti cal ﬁcll/ Bog7€di t ed
by E. W\\%g&{/ I\/ach Publ i shi ng Conpany, 18th ed., 1990). armunt of

the conpound in a formulati on can vary within the fuII range errpl oyed by
t hose skilled i n Pyezige,5-digpbexlioacid ie{[f-dearbarainidayimietyl-cahembyl)-lon a

wei ght perce fro a 99.99 W % of a compound of
Formula (1~ W&é"i‘a@ﬁ:ﬂ?ﬁéﬂ f%t ﬁuﬁ“’é‘fi%%%th t he bal ance being one or
nore suitable phacsrasﬁéaktaucslhleﬁ&qImaieamxylﬁra%fcﬁb?sb{[x (cérbﬁnﬁeﬁeﬁﬁ% S
present at a |level of abolt 1-80 wt% Representative pharnaceltic

formul at i onscaxbﬂmwl)ﬂwgclapmpyﬂpwrydi-1H—p)l¥ml{3uj/1ha(rﬂgela2%4 adedcri bed beI oWw.
EXAMPLES The fol l epar ati.ons..and exa are gi o, enabl e t hose
skilled ui the ar tlg'g?fﬁﬁ ?gT FWYB&&%@?RI&E@ mgfi%( 1?&324 t he present

i nvention. T, i S the scope of the

; , &?yanewh @gﬁelgropﬁnﬁﬁfﬁ 168 ﬁ'ﬁ)l% ylL'alg'i&égQQS P

i nvent.i on, but ust ative presentative thereof. -35
WO U3/ 0s7212 PCT/ USU2/ ~1087 The foll owi ng abbreviations are enpl oyed: N-

nornZal M molarmmol - mlinmolarni- mlliliterh, hrs- hoursm n- nunutespsi-
pounds per square inchg- granss- singletd- doubl etm nultipletbr- broadniz-
mass to charge rati oAcOEt- eth % et haneDCMv

di chl or onet haneDl PEA- di i sopr éh Cdé EI f or mam deDVSO-

di met hyl sul f oxi de€bpourakslodaas Myedtion e he meddEidy-thd lefiby degbted anByr -
pyridineTFA- trifluoroacetic acidDCC N, N -di cycl ohexyl carbodi i m deDCU-

N, N - di cycl of§astipn sebemnes shawnglow. adi cal Et- n et hyl radi cal Phe- phenyl

radi cal I nd- I ndol ophenvl radj cal ent | uoro )
radical Ay- glyci ﬁ@lé%t?ﬁtlﬁ’%ni rgatl]s rﬁ%%w useﬁpsﬁr %6&968811 °‘fu |ab‘?JeAr g-
argi ni ne ani ghepgvAlabRSrdh eMMmertia Bhiplicts SRh laym&tamﬁerngbﬁc?o carboxylic
aci dresi dueN ’éI\/E)- 4-vitro-1-nethyl-1H pyrrol e-2-car boxyl i

aci dr esi due waykeeAWigcongn, USAh Pachien (larraske @kaemboklﬁlA)cEmka@hemle

resi dueNpc(Pr rrol e- 2 r bo cidr 5| dueMMIT-
nononet hoxyt?lgﬁl ((%[ HFléy‘%ﬁ g‘ﬁér@#ﬁﬁ aﬁ?/Pr)eB?IS %%Od@ﬁc&BWBﬂ 1"B“venzyl
protecting giouaBAGhe 4:€ FltoRHEOMBERTPAIY foRhGh %}*‘eﬂeﬁgesgsﬁay&fﬁe

f I uor enyl nmet hoxycar bonyl prot ectl ng group- 36- WO 03/ 0, 7212 t Bu Boc-5- Ain

Boc- 5- Al n- HBRieg/P B cagdBtcfoPPrSmic FyntiBA; KivRsh80PL 5DE[oE)h WlmyEAdISNAP 1DMB); DP

PCT) Us0a/ ~1 ORI ILEDSTEY hF bR Copmobai VRYRa do st MR (Bketei ng

group N-BocC- G5 AR, §989)COFRAR LS Folumes 1-40 (John Wil
N- Boc- 5- Ami noll ndol e12 Caz~ bc? fl c AC|ad1 pf—lygrucl}}(ef benggr]ﬁlgele%anﬁsons

pol yst yr ene) wtlerMNchMamdr@rgdmcrélhbmisupy(mhﬂ WlibycaadlSomy,IS (Ecﬂtu:orr)

N- Boc- 4- ami no- 1- net hy | e- ?- car box aci.d { benzam de net hyl
pol ystyrene)%’éltjléﬁf fzke%éfeflplie %}veprﬁﬁeﬁ;?y @@atlwet(ﬁ@ﬁliﬁ s BHH um
hexaf | uor ophﬂgﬁg

carbodi i mde dii SOI%P%By%1?%*}5’gﬁ%@é%ﬁ%%@g&%@%&%h&iﬁ%g& édndf’uof
formam de 3-thi3ineddiphaan be%ﬁﬂm&b&mmaaﬁoﬁsyﬁbdlﬁyﬂmad tHegl®schemes can be

-met hyl pol ystyrene O-B enzotri azol - N . -tetranet hyl woni um
hexaf | uor opHBaFhaRdev I ke eassidite oge ﬁlaﬁwl R thea@ Zﬂ@\émg refgrred ipcthisisbielasyrel H

pyrazol e- lcar boxa’f‘héjétgi‘?ing_rrﬁaftéﬁé?sr fhddhE Ht&-m%ﬁ a%s of the reaction may be isolated

and purified if desired using conventional techniques, including but not limited to

filtration, distillation, crystallization, chromatography, and the like. Such materials
may be characterized using conventional means, including physical constants and

spectral data.
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nucl ear magneti c resonance spectrum nmass spectrumthin |ayer chromatography
on silica gel high pressure liquid chromatography nmelting point nelting
point w th osition In reporting NVR data, chenical gi ven
in ppn1axﬂ)€3(g?9ng constants (J) given in Hertz (Hz). /“§HWU ??ﬁ§$p0|nts
are uncorrected. Exanple 1 1H hadol e-2, 5-di caYboxylic acid

bi s- ~~5-(2-car bafrai naZd0y|Pl@béhﬂffdlﬁﬁcbmﬁhds-dlfﬂ%ﬁhhl’a\(ﬂ 1H pyr~~~ol -3

yl J-arraide 7 (Follow ng schene Step A: indole-2,5-dicarboxylic acid 1 A

sol ution of |H i n¥rieEes, Bd|CcameBWﬁqr&bea@P@atzveemﬁghpdwtmpa(r@ﬁleo g, 85.75
mmol e) and NaCH a mxture of water/ MeQH (1/1 200 M) was
)29 OG0 ERERL: i 2 Xt ont temperatare. T

stizred at n overni ght at anbient tenperature. The
reaction mxture @ESpSYRRYTELAHIA mthlt@dczzmesm ®} dlaRreshdue was

di ssolved in water - 37 WO 03/ 057212 PCT/ US02/ - 41087 (200 m) and
acidified wddﬁnmd/hei@narplargﬂwme ameeX panglcX pare a3 definedherappneaed on t he
filter and vvashed\ th vva 3 50 ?%}‘]?9 Xg ried over phosphorus pentoxide
in dessicat osranfeocabi é’r?ﬂ? O‘gnéﬂ B¢y PF®%acid 1 (10.38 g, 59% of
compound 1 as white crystals M5: 203.7 (M2H); 204.7 (MH. 1H NWR
(DMSO-d6): 8 8.32 (m 1H, H 4, indole); 7.80 (m 1H, H6, iaidole); 7.45
(d, 1H, H7, indole): 7.22 {s, 1H H 3, ©SehemeA StepB~ 1H I ndol e-2

5-di car boxyl i c acid di pentafluorophenyl ~ester 2 A sol ution of

i ndol e- 2, 5- b_Ony_lé‘og@I d 1 MQ_l&LgC@ﬁHh1rQMQLa) pent af | uor ophenol
(10.00 g, 52. 7rrrm|e) DCC (10.9 g, 52.7 mmle) in DVF (250 ml) was
stirred for 16 h @4 anbi ent terrperat up2 and evaporated. The residue was
coevaporated with toluene (3x100 m) and recrystal lized fromthe sane
solvent. Yield: 11.16 g (82.5%. 1H NWR (DI\/BOdG b 13.03 (s, 1H, H1,
indole); 8.76 (m 1H, H 4, indole); 888 (m ol e); 78)4(5 1H,
H 3, indole); 7.70 (d, 1H, I—I-?,RLrN}@Le.ﬁ-.—X!}F- O_ﬁ.) __8_x3 H—1
-153.22,-153.60 (m 2F, 2F, F-2,F-6, -OPfp); 1137 15, -157.80 (m 1F, 1|I&—l F-4
-OPfp); -162.03,-162.40 (m 2F, F-3,F-5, -OPfH). Sten C. Npc(Me -OH 3 A
solution of Npc(Me)-Owve (18.4 g, 100.0 mmole) and NapH (200 mmole) in a
nuxtur a of water/MeOH (2/3 ) (2 00 mM) was stirred at 5 0 C for 6h and

t hen overni ght at anbient tenperature and evap® abe@.asRfeanedsi due was

di ssolved in water (200 m) and acidified w thXlBaié€asy¥ to pH 2. 0. The
yel | owi sh precipitate was collected, washed w th water (5x250 m ) and dried
i ~z vaci ~o over phosphorus pent oxi de to c(Me)- 3 16..16 g (95% as
a yel | owi sh cryst AldompsunéoéFpmiula I mhereyi @9!\% 3%@95 (mm

;:Is;sns:t)ﬁ O?E}Wﬁ% ﬁﬁz?s{% %S%gk?ag‘gﬁ&n%ﬁi% ({%ﬁﬁe?w&yrrlll\%%dc § B¢, S@“% :S(r)red

rnl) was gen&dnyberﬁéllwa@ﬁl cf,ﬁysté’p x@mmg\a&ﬁ@mm@ﬂc azﬁheieﬁeaiv@m (WAtserein
coevaporated with cliy toluene (3x50 and used for the next step w thout
purificati onLG.lsg suitable leaving group such as halo pentafluorophenyloxy, and the like) with

at least two equivalents of an amine of formula G2. The reaction is typically carried
out in a polar organic solvent such as dimethylformamide, tetrahydrofuran, and the
like and at an ambient temperature. It will be recognized by a person skilled in the
art that if the leaving group is halo, then the reaction will be conducted in the
presence of a non-nucleophilic base such as triethylamine and the like.

Compounds of formula G1 and G2 are commercially available from vendors
such as Aldrich, Sigma, etc. Alternatively these compounds can be prepared by
methods well known in the art. For example, compounds of formulae G1 and G2 can
be prepared by the procedure illustrated in Scheme 1 and described in detail in

Example 1 below.
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WO 03/0S7212 PCT/ US02/-41087 Ste~E: Npc(Me)-NHCH-CH-CN 5 To a stirred
solution of Npc(Me)-C 4 (80.0 mmole) and DIPEA (13.0 g, 17.4 m, 100
mmole) in dry toluene (300 m) at OC am nopropioiutrile (

nunol e) WHROHYAEE dropwi se. The reaction mxture was stll&évagﬁggﬁgor 30
m n and at anbient tenperature for 3h and evaporated. The residue was
suspended i n AcOmld iR )it Wﬂﬂbéﬁ@ﬁ&@}da jatdnt veod persq2skiildl indthe a0 thpt M HC
(3x100 m), brine (2x100° m NaHposuigxloo m ) agd briize 2x100 m).
The or gani ¢ chmpewndefFatni WM@ﬁzéémiZn$§ e b Rrebared By tallyying glve

%;3721 ({M?ﬁ;a Ogﬁlgﬁﬁé?%%)gécgéb 2%5%@”?63}%}“e"o(‘:‘{%élhﬁzl‘gﬁlﬁgﬁé&%gy) 6. 63

(t, 1H -NH 3.99 (s, 3H NCH, Py): 3.67 {m 2H NHCH CHzCN); 2.74
(t, 2H, NH CN) Step F: Npc(Me - NHCH-CH?C(=NH) N~ .. HO__ 6 A 4}\_,g'spensmn
of Npc( Me) - NHCHz GHEhathre(y9 cOmpounds oS Fommila{D) Whe@r%/ wi & x5 ¥

saturated with HO (gas) at a t tenper t 0C and
evapor at ed. &haéeﬁ%g‘?fgl?éhﬁ&éné‘g}) gﬁoﬁaﬁltee?il ﬁgfgggée%n{ee%(hf}e%g‘fﬂ) and
suspended i Shem Masvsaturated with anmoni a
(gas) at O %‘%ﬁ% El‘é]géa1$%§ﬂregh)ﬁd ag%“?:y%%gﬂevapor ated. The residue was
crystallized fromwater-ethanol to give 8.26 g (74% of

Npc( Me} - NHCHZCH2C(=NH) NHZ 6 as white crystalline material. 1H NWVR
(DVMBO-d6): 8 9.08,8.76 (bs,bs, 4H, NHCH2CH2C(=NH)NHz . HO); 8.13,7.52
(d,d, 1H 1H, H3,H5, Py); 3.99 (s, 3H NCH3, Py); 3.51 (m 2H,
NHCH~CHZC( - - NH) NH2) ; 2.62 (t, 2H, NHCH2CH?C(=NH)NH2). Step G 1 H I ndole-2
5-di carboxylic acid bis- {j5-(2-carbam m doyl - et hyl car banoyl)

1-net hyl -1H pyrrol -3-yl]-amde 7 To a stirred solution of

Npc( Me) - NHCHZCHZC(=NH) NHZ 6 {55.2 ng, 0.20 mmole) in nethanol (20 m) was
added 10% Pd/ C (Degussa type, Aldrich) (0.1 g). The flask was evacuated and
then flushed 3 tines with hydrogen and finally filled with hydrogen at 40
to 50 psi. The resultant suspension was stirred vigorously at 23C fox 1
hour. The suspended material was filtered off through a pad of Celite in a
-39 WO 03/ 0S7212 PCT/ US02/ -41087 Buchner funnel and then the funnel was
rinsed several tinmes with a small portion of MeOH The conbined filtrate
and washi ngs was evapor ated i~a vacuo to dryness. The resulted

4- am no- 1- net hyl - 1H pyrrol e- 2- carboxylic acid (2-carbam doyl -et hyl)am de
was used for the next step without purification. A solution of conpound 2
(51.0 ng, 0.095 nmole) and freshly prepared (as described above)

4-am no- 1- net hyl - 1H pyrrol e- 2-carboxylic acid (2-carbam doyl et hyl ) -am de
(22.0 nrnole) in dry DM (2.0 m) was kept at anbient tenperature for 72
hours and evaporated. The residue was re-precipitated from MeOH et her, the
precipitate was dried i ~a vacuo and dissolved in water (5.0 m). The
resulted water solution was filtered through 0.45 ~mfilter and

| yopl ulized to give 53 ng (83% of 1H Indol e-2,5-dicarboxylic acid

bi s-{[5-(2-carbam m doyl - et hyl car banoyl ) - 1net hyl - 1H pyrrol -3-yl]-am de 7
V5. 294.60 (doubly charged peals, (MtH)/2). 'HNWR - (DVSO-d6): 8 11.97 (s,
1H, H 1, indole); 10.54,10.22 (s,s, 1H 1H, -C(=ONH); 9.01,8.67 (bs, bs,

4H, 4H, NHCHZCHzC(=~ x HO); 8.31 (m 2H, H 6, indole); 8.30 (m
NHCH~-CH2C(=NH)NHz x HCO); 8.25 (t, 1H NHCH2CH2C(=NH)NHz x Hd); 7.79 (m
1H, H6, indole); 7.48 (m 1H, H7, indole); 7.45 (s, 1H H 3, indole);
7.31,7.28,6.97,6.96 (s,s,d,s, 4H H3,H5, Pyi,Pyz); 3.83,3. S1(s,s, 6H,
NCH3, Pyl,Pyz); 3.50 (m 4H, NHCH-~. CHzC(=NH)NHz); 2.62 {m 4H,
NHCH2CH?C(--NH) NHz) . Exanple 2 1 H I ndol e-2, 5-dica~~boxylic acid

bi s-~~5-(2-ai ~iirao-etl zyl cas~banmoyl )-1-fraethyl-1 H pyr~~ol -3 yl ~arrai de~
11 Step A~ 4-( f 1-f 2-(5-nethoxycarbon~|-Inethyl -

pyrrol - 3-yl car banoyl ) - 1Hi ndol 5-y11- net hanol - am nol - 1- et h- 1H pyrrol e- 2carb
oxylic acid nethyl ester 8 To a stirred solution of nethyl

" 4-vitro-1-nethyl-1H pyrrol e-2-carboxylate (967 ng, 5.25 nmole) in a mxture
of AcOEt/EtCH (3/2) (50 m) was added 10% Pd/ C {Degussa type, Aldrich)
(0.2g). The flask was evacuated and then flushed 3 tines wth hydrogen and
finally filled with hydrogen at 40 to 50 psi. The resultant suspension was
stirred vigrously at 23C for 1 hour. The suspended material was filtered
of f through a pad of Celite iil a Buchner funnel and then the funnel was
rinsed several tinmes with a small portiorR7of AcOEt and EtOH. The conbi ned
filtrate and -40



WO U3/ 057212 PCT/ US02/ - 41087 washi ngs was evaporated i 3a vacuo to dryness.
The resulted nethyl 4-am no-1 nethyl-1H pyrrol e-2-carboxyl ate was used for
the next step w thout purification. A solution of conpou 2.1

nt nol e) 018?3&% y prepared (as descri bed above) nethyl Ferudodisdidr

4-a. m no-1-nmet hyl - 1H pyrrol e- 2-carboxylate in dry DM (10.0 m) was kept at
anbi ent tenperature for 48 hours and evap@aemeB The resi due was
re-precipitated fromDWVF (10 mM)-0.01 MHC (100 m ). The precipitate was
collected on the filter, wash6@Cw th—R@LEr (BXNTN HRPRt het—(2%3 nl) and
dried in vacuo over phosphorus pengexide to give 4z f

1-[ 2- (5- met hoxycar bonyl - | met hyl - 1Hpyrrol - 3-yl car banoyl ) -1

H-i ndol - 5-yl ] -met hanoyl ) -am neg)-1l-nmethy) -1 H@gyrrol e2cgrboxylic acid

met hyl ester 8 with quanti tal%va y‘gel_g} NIS: X§178H14_§_%§-H) 1H NVR ( DVBO-d6) :
8 11.96 (s, 1H, H 1, indole);~10.43,1 |.23 (s, s, 1&4,1 i -%Q@NH ); 8.29 (m
1H, H6, indole); 7.50 (m 3H H7, ingdole;gktt-3 oy H-5, Pyl,Py2); 7.37 (s,
1H, H3, indole); 6.95 (m 2H, H3 or H5, Pyl,Py2); 3.86,3.85 (s, 6H, NCHS3,
Pyl,Py2); 3.74,3.73 {s, 6H OCH3, PylL.By2). Ste~B~ 4~

1- (2-(5- hydroxycar bonvl - 1- net hyl - 1H'pyr - 3-yl car banoy\) - 1H i ndol

5- ~~nmet hano~~- am no) - 1- net hyl - 1H pyrr ol e@2- car boxylic (g)c' d 9 A solution of
4- ({1-(2-(5- et hoxycar bonyl - 1- net hyl - 1H pyrrol -3

yl car banoyl ) - 1H-i ndol 65-yl ] - metchanoyl §- am no) -3- et hyl - 1H-RQyrr ol e- 2car boxy!

ic acid nethyl eq%@raqﬂ_(_x&._:f dl_2e 18||n’p.DI 8% amdgyﬁggc(flo le) in a
or

m xture of water/ (174) (25 nl) was|stirred 6h and t hen
overni ght at ambient tenperdture. The ré&action mxture was evaporated in
vacuo to dryness and the r esidue was dissolved in water (50 nl) and
acidified wwth IMHO up _to pH=3. The precipitate was collected on the
filter and washed with E%ﬁ‘“?g%oa%) and drﬁed over hosph(?f us pent &ki de
in dessicator to give 0.8553'(¥7 of 4-{ HO X1—N X2 N—X3 Ot
1-[ 2- (5hydr oxycar bonyl - 1- net hyl - 1H pyrrol - 3-yl car bagoyl ) - i ndbl - 5-yl]-net
hanoyl } am i 0) - 1- met hyl - 1H pyrrol e- 2-carboxylic acid 9 as itecr ystal line
material. Ms: 448.08 (MH. 1HNWR (DVSO-d6): 8 11.96 (s,,1H, H1, indole);
10.45,10.25 (s,s, 1H 1H -C(=ONH); 8.30 (m 1H, H6, i nEoI e); 7.48 (m

3H, H7, indole); 7.49,7.46 (d,d, H3 or H5, Pyl,Py2); 7{39 (s, 1H H 3~

indole); 6.91 (m 2H H3 or H5, Pyl,Py~); 3.84,3.83 (s,3, 6H NCH3,

Pyl ,Py2). -41 V~~0 03/ 0S7212 PCT/ US02/ ~1087 Step 4 (,94 [~ (5 0

uent af | uor o~henoxycar bonyl - 1- net hyl - 1H- pyrg-al-3ylc ) i gdolll Syll

met hanoyl ~- ami no) - 1- met hyl - 1H byrrol e- 2carboxyl i ¢ 4ci d uent af | por o~hen~

ester 10 A solution of 4-({1-[2-(5-hydroxycarbonyl H1- ne@yl - 1Hipyrrol - 3

yl car banoyl ) - 1H-i ndol - 5- Yl ] - met hanoyl } - am no) - 1- net hyl - 1H pyrr ol e- 2- car boxy

lic acid 9 (0.85 g, 1.86 mmole), pentafluorophenol (fN#A2| 9, 3.9 rninole)

and DCC (0.81 g, 3.9 nmole) in DMVF (15 m) was stirred r 16 h at anbi ent

tenperature and evaporated. The residue wa coevaporat ed vvioth t ol uene

(3x100 m) and chronat ographed over a sili el col m12(2 5x25 crr)olusi ng

m xture of toluene/ AcCEt (7:3), as el uBNH '1'\/_é\|‘ . Xg ¥ NHR?

4- ({1-[ 2- (5pent af | uor ophenoxycar bonyl - 1- met hyl - 1H4 pyrr ol - 3- yligar banoyl ) - 1H

i ndol - 5-yl ] met hanoyl } - am no) - 1- met hyl - 1H pyrrol e- 2carboxylic acid -

pent af | uor ophenyl ester 10. 1H NVR (DMBO-d6): 8 12.D3 (s, 1H, H 1, indole);

10. 60, 10.41 (s,s, 1H 1H C(=ONH); 7.81 (m 3HsarhkbsRiadble); 7.80,7.78

(d,d, H3 or H5, Pyl,Pyz); 7.52 (m 1H, H 6, X'saiod @8> 7.41 (s, 1H H 3,

indole); 7.34 (m 2H, H3 or H5, PYl,Pyz); 3.92,3.90 (s,s, 6H NCH3,

Pyl ,Pyz), i9F_NWR (DMSO d6): 8 -153.56,-153.60 (mm 2F, 2F, F-2,F-6,

-OPfp); -158.17,-158.27 (mm 1F, 1F, F-4, -OPfp); -162.69 , -162.73 {mm

© 2F, 2F, F-3,F-S, - @RhRilon orta@enipolihtl bdehelads Bwith aaatmno-ester of formula G3

aci dbi s- 1f 5- ( 2- am no- et hyl car banoyl | - 1net h~- 1H-pyrrol -3-yl]-amde~ | | A

sol uti on of ahdet-cohditip@s dScpbett inf Obﬁﬂ@fﬁwé’ﬁwp@éﬂ%é Aester ﬁ%‘ﬁlﬁwdlﬁ

" pyrrol-3-yl carba | )-1Hindol:5-vl]-meth | }.- anl - = 1H pyi ~ol e2
car boxylic a??f&l%”géﬁa#%@e}ﬂﬁ&%}ﬁ¥%%t°8?vef%8?éf§%°%g§‘ﬁ@?°f§é’%¥e and

et hyl enedi amf&wing tléeogrgéedﬁ}es iBufdht MR RMGE @) % BMibdve, O mejhodds), Hept  at

anbi ent t enper at ur or 24 hours and evaporated. The residue was di ssol ved

in 0.1 TFA audibspu G4 is extatog wikbLaClqash/tmesquvalents af g amins@opRladt M ©© 096 t o

60% acetonitrile gradient over 30 mnutes, flow 20 nL,/mn) to give

1H-i ndol e- 2, 5-di carboxylic acid - 28 -

bi s-{[5-(2-am no- et hyl car baxnoyl ) - 1-nmet hyl - 1H-pyrrol -3-yl]-am de} 11, as a

bi strifluoroacetate salt: 56 ng (38%. ES MS: 534.28 (calcd. for M-H+

S34.28). -42 WD 03/0S7212 PCT/ US02/ ~1087 Exanple 3 1 H Indol e-2,
S5-di carboxylic acid bis-~~5-(2-dimetlaylamrzo-etlzyl carbanoyl)-1




Compound 12 was synt hesi zed as descri bed for Conpound 11 above. Yield:
(359 of conmpound 12. ES Ms: 590.32 (calcd. for MtH+: 590. 32). Exanple 4 1
H I ndol e-? - dj garboxylic acid bis-~(5-(2-anair~o

propyl car%%?ljz(gg%])s- 1-naethyl -1 H pyrrol -3-yl J-anai de) 13 &C%%%O%/les% was
synthesi zed as descri bed fox Conpound 11 above. Yield: (37% of conpound
13. The st r yeoviteawamponn dffvedulsy])EFhvBactsm mlagicl dut betwegp =68, °C

5-di carboxylic acid bis-~C5-(2-dirnethyl arnino propyl carpapaoyl ).-

naet | ayl - 1H39¢ AR 8POBT OYEanig 5q ggt.suflaawﬁﬁg}yﬁ%@ﬁ&&s%@%ﬁg@f%ﬁd&#
described fqj Compound 11 above. Yield: (31% of conpound 14. The
stru.ettire was confirmed by ES M5. Exanple 6 1 H Indol e-2, 5-dicarboxylic
aci d bi s-~(1-r netthfydth&t (b3, thé prestazis firs hytirobtzed yhdarbasichytiolystd npgationl - 3

yl J-anai deJ 15 Conpound 15 was sqnt hesj zed _as described for Conpound 10

above. Yi el cronditing togrroigahahieria 55, whiehdt g coReTRAL & 6HPPHE by ES M.
Exampl e 7 1 Methyl Ay - =i ~ vli : iR =M
ooyl car ar U LRt oot Beaih bt b o il T o

5- di car boxylBdimatd @), do1ewing tRegirédedlGs desstibainsSchomeB, are described in
1H- | ndol e- 2, 5-di cazboxylic acid 2-ethyl ester {20.0 g, 85.75 mmole) in a
sat ur at ed H@yanmleH-6200 m) was stirred at 55C fox 24h and evaporated in

to d .. The resid f S dp i t.a,10j we,22. 18
(o508 of T raoi AlgRat R St L ESETEIN Scld A 2HA0S0! SN 22. 15 O
MS: -43  WQ 03 8dkd hefeld AddSR@ihd dahle$and282antiR Y dvir b defiddd ki EMSRed6) : $

12.23 (s, 1H, H1, indole); 8.34 (m 1H H4, indole); 7.83 {m 1H H6,
i ndol e); 7. 4Be gmme ¢4, baprgparpharotheyvn iF SglengesC belaw. - 3,

Scheme C

LGOC—X2—COLG + HN—X—COOR = ——>

G1 G3

0 0 0 0

Ro_“__x1 _T || X2 || T X3 ” OR
H H
G4
R'OH

O O (0] 0

R’ O—J-l——X1 ——T I X2 I III X3 __“—ORz
H H

R same as R? and
X! same as X3

Reaction of a dicarboxylic acid derivative of formula G1 (wherein LG is a
suitable leaving group such as halo, pentafluorophenyloxy, and the like) with at least

two equivalents of an amino ester of formula G3 provides a diester of formula G4.
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indole); 4.31 (m 4H, -OCH-CH3); 1.32 (m 4H, -OCH2CH3). Step B
1- Met hyl - i ndol e-2 5-di carboxylic acid diethyl ester 17 Sodi um hydride
(60% sus ,2144 ng, 3.6 rnnole) was added to a stirr n of
1FLindoI§ﬁ§ag dlcarboxyllc acid diethyl ester 16 (784 ny ﬁ%?ﬁﬁkﬁﬁgﬁe) in
chy DMF (15.0 nl) and kept at anbient tenperature for 30 mn. To a resulted
reaction m fhishreadieh i€ BBfkatty darridd butinml polasasganitdedveat ithleept at  anbi ent
tenperatur a for 16 hours and evaporated. The residue was suspendef

and

AcOEt (100 rrmymﬁhsdfmm@p, iFtrahyduafiean, @aad 1me)and@t o aipbigey temBRHRI R )

b 2x100 Th d
ovapor ated_ Dl g st BGCLET L oGopt Hilad Anh i Bies BURC 150 R g
diethyl est gle rddctid® vﬁll%' doﬁ&‘ﬁdﬂéd in thé‘blNBﬁcé %&ﬂﬁﬁcle@lﬂlé&sé guchlds, H- 4,

indole); 8.03 (m 1H H6, indole); 7.40 (m 1H, H7, indole)7.38 (s, 1H,
H 3, indol e)methylm@n(emndzﬂ&ehkmm) 4 10 (s, 3H, NCH3, i ndol e); 1.42 (m

iHneihyI-lndole 1§%%F%%BEB§VH1 GQ%&% %H%?3 & %§7&8@@§ﬁu3§)§8 threff
and NaCH (5 ﬁx%eﬂggﬁaﬁ)trah%s?enmcﬁdﬁ &naftionaten/ideehlid ettt (20 M) was stirred

at 50C for 4 en overni ght at anbi ent f enperature. The reaction
m xture was evap@oatpednds af fornule G loam §hessRAd archeormmeictally ayeitabll ssol ved

t 20 m d d fi th 1M H Th t at
ol 1'ect ed ontomherdors ih dh Ficonsiet o iy B romamBh R By er © "o
phosphorus §£#%&§! hﬂo@%@ Fﬁ&gﬁn{ cgitve 488 ny (899 of

1- met hyl -i ndo I car e aC| 18 as mhlte crystalllne material. MS:
218.2 (MH). 1H NMRlﬁdi)ME&bﬂﬁdrmu&@@!iel(elﬁ afidz> h#e&NHﬂBblaedR awed@ (m 1H,

(s, 3H, NCHdeTRaibReasin el (e S4na Bt etk ol o 208 Xy iprd BRI (2 3

i-ﬁetﬁ;[?{L r@@g%@¥8lCa§%§§§%P%T§%p%§%h§?&ggﬁﬁﬁ%h&ﬂQDﬂ%%\Z) triethyl am ne

(12 nmrnole) in dry DCM (20 m), maintained at 0C, the -44 WD 03/057212
PCT/ US02L11087 sol ution of tetrafluorophenyl trifluoroacetate (6 nmole) in
dry DCM (20 m ) was added dropw se. The stirred reaction m xture was kept
on ice bath for 2 h and then overni ght at anbient tenperature. The reaction
m xture was evaporated i ~a vacuo to dryness and the residue was dissol ved
in DVF (20 m) and the solution used as it was for the next step reaction.
Step E 1-Meth-indol e-2 5-dicarboxylic acid bis-f f 5-(2-carbam m doyl

et hyl carbazno, ~I, -1-neth-1H pyrrol -3-~1-am des 20 To a stirred sol ution of
conpo~.nmd 6 (110 ng, 0.40 mmle) in nethanol (20 mM) was added 10% Pd/ C
(Degussa type, Aldrich) (0.1 g). The flask was evacuated and then flushed 3
times with hydrogen and finally filled with hydrogen at 40 to 50 psi. The
resul tant suspension was stirred vigrously at 23C for 1 hour. The suspended
material was filtered off through a pad of Celite in a Buchn.er fum el and
then the funnel was rinsed several tines with a small portion of MeOH The
conbined filtrate and washi ngs was evaporated ifa vacuo to dryness. The
resul ted 4am no-1-net hyl - 1H pyrrol e-2-carboxylic acid

(2-car bam doyl -et hyl )-am de was used for the next step w thout

purification. A solution of 1-nethyl-indole-2,5-dicarboxylic acid
di(2,3,5,6 tetrafluorophenyl) ester 19 (2.0 mM, 0.2 nmole; see Exanple 19)
and freshly prepared (as descri bed above)

4- am no- 1- net hyl - 1H pyrrol e- 2- carboxyl i ¢ acid (2carbanudoyl - et hyl ) -am de
(0.4 mmole) indry DVF (2.0 m) was | cept at anmbient tenperature for 72
hours and evaporated. The residue was re-precipitated from MeOH et her, the
precipitate was dried i~z vacuo, dissolved in 0.1 TFA and purified by
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HPLC (Wdac 12 ~, m Cl18 2.2x25 cm colum, 0%to 60% acetonitrile gradient
over 30 mnutes, flow 20 nL/mn) to give 1-nethyl-indole-2,5-dicarboxylic
aci d <

bi s-i [ 5( 3 Q& BAni doyl - et hyl car banpyl ) - 1- met hyl - TH pyrr ol - 3oy (] - ani de) 20,
as a bistrifluoroacetate salt: rng (18%,. The structure was confinned by ES
M5. -45 WD 03/0S7212 PCT/ US02L11087 é@&ﬁﬁ?—@a 8 1 H Ifadol e-2,

S- di canboxylic acid _bis- ~2~2-&2- am no- et 72yl car baTraoyl ) - 11H

i ~adol - 5-yi J- ani de&CPESKEpCAR S+~ H,N-=(—CONHR! ——

et hoxycar bonyl - 1H-i ndol ;?'-';,-yl car bamoyl ) - 1k, ndol - 5-yl | met hai zoyl | - am nol - 1H
i ndol e-2-carboxylic acid ethyl ester 21 To a stirred sol ution of

5-ni troi ndol e-2-carboxylic acid ethyl ester 220 , 0.93 nunole) in

nmet hanol (10 m) was added 1@%\pdl d (ge_g_t,@sﬂ s\%pe, Aldrich) (0.1 g). The
flask was evacuated and then flushed 3 tijres t yBrogen and finally
filled with hydrogen at 40 to 50 pgdg Thel resultant suspension was stirred
vigrously at 23C for 1 hour. The suspended terial was filtered off
through a pad of Celite in a Buchner funnel fand then the funnel was rinsed
several tinmes with a snmall portion of MeOH. [The conbined filtrate and

washi ngs was evaporated i ~a vact~o to dryness. The resulted

4- am no- 1- net hyl - 1H pyrrol e- 2- car boxyl i ¢ aci d? (2- caPbam doyl -et hyl ) am de
was used for the next step w tRioNH X et .sz_Honﬂi on of conpound 2
(200 ng, 0.372 rmmole) and freshly prepar ell of 5ani noi ndol e- 2- car boxylic
acid ethyl ester (as described aboge) net hyl

4- a~. ni no- et hyl - 1H pyrrol e- 2- carboxyl ate ijn dry DM (5.0 m) was kept at
anbi ent tenperature for 48 hours and evaporgted. The residue was
re-precipitated fromDW (1.0 m)-0.0l MHCY (10 m ). The precipitate was
collected on the filter, washed witlhp water (3x5 m)pend ether (2x3 m) and
dried ira vaczso over phosphorRusNFpedt oy(i_(j_q\'tQ] g%ye %4'2'Gng (66% of 5-( f
1-[2- (2- et hoxycar bonyl - 1Hi ndol - 5-yl car banpyl ) - TH ndoF=5-yl ] - met hanoyl ~- am
no) - 1H-i ndol e- 2- car boxylic acid ebﬁgl esteft 21. The structure was confirned
by ES M5 and 1H-NVR. Step B 1H Indole 2 5 dicarboxylic acid bis-~~~

2- (2-am no- et hyl carbanoyl )-1-1H _indol -5-y11tam de 22 A solution of 5-( f

1- [ 2- (2- et hoxycaxbonyl - 1H-i ndol - 5-yl car banoy| )4 &&%an_d(_%@% J ] - met hanoy! ~- am
no) - 14i ndol e- 2-carboxylic acid ethyl ester 21% 115 ng, 0.2 rmmol e) and
ethylenediamine-1,2 ( 1. 5m) in dry DV (2.0 nl) @Hs kept at 55 C for
16 h and evaporated. The residue was dissolved in 0.1 TFA and purified by
HPLC (VWdac 12 p, m Cl18 2.2x25 cm colum, 0%to 60% acetonitrile gradient
over 30 mnutes, flow 20 nL/m@) to give 1H i gdol e-2,5-di carboxylic acid
bis-{[2-(2-anino -46 WO QALUS7232 RCT] USR2L41Q87 .. 1

et hyl car banoyl ) - 1- 1Hi ndol - 5-yl ] -ami de} 22, as "6T>§-—EJrJ1‘14\!"U—o‘rF6acet ate salt:
62 mg (% . ES Ms: 606.27 (MrH~. Exanple 9 1H hadgl e- 2, 5-di canbo~.ylic acid
bi s- ~~S-(2-guari di rao- et hyl car banaoyl ) - 14naet hyl | Hpyt ~~~ol - 3-vl J- am des 26
Step A' MMI- NHCH~CH2N ~H 23 MMIT- o .44} , 50 gfm)l e) was added dropw se
to a stirred solution of ethylengdf %ﬁgt&%fglgé’g .'fffﬁrﬁqt nmol e) in DCM (500
m) at OC. The reaction mixture was Kept St mndl abt t'enperature for 2 h,
washed with NaHCBBadtmmof 2@0mpbindotfonaileG7( Witk ad 8@ iid of fokhlg oqyaer Sodi um
sul fate azl d evaporated. The residue was chromat ographed over a silica gel
col um (5. oﬁ%“éﬁ)s §?1'ﬂ>§dﬁli1§?1lﬁ“@ £ Rbeya rse vifleray esteDeoinpoundiof, fomgsle G8.

ammoni a), aguekyants ﬁsoch&{t\ﬁ?’&léoiyzgg uﬁd&%ﬁ% Bg&r?i\f;gilg% ign ChEihE3S as 1 ght

yell ow foam The structure confirmed

MMIT- NHCH~CHpidvildethe Beid A nBixh: i2 theA covatell 861adil dMMWIaiNECHEG N Foadid ( 8- 06 g,
24.24 mnole), 1-Hpyrazole-1-[ N N -bi si(,\éert- but oxycar bonyl ) car boxgm di ne

- (6.02 g, 198@uRmReastion af b enyithrnening offesmaleiGlledddreondiéions dascraediinnt

t t ed. . T ' ted_with tql
(5x000 n1) - SN BBOY A 68ded fEorb Bt 4 FRuR O SR eien Of Sbriinis e "rsi ng
“m xture of hBxmnad @,@llowRglhe pdsedirdseRtcrived & Yehekd ¥ 1lard il}ﬁlﬁ%ﬁ%&d

b

MMT- NHCHZCHz NHC( - - N- Boc) NH- Boc 24. The structure was confirned by ES M5 and
1H NMR St epchemeni3? CH? CH?NHC( =N- Boc) NH-Boc 25 To a stirred sol ution of

MMT- NHCH2CHz NHC( - - N- Boe) NH-Boc 24 (7.0 ng, 12.2 n unole) in the mxture
AcOEt/ MeOH (3:1, 200 m) was added 10% PdlI C {Degussa type, Aldrich) (1.0
g). The flask was evacuated and then flushed 3 tinmes wth hydrogen and
finally filled with hydrogen at 40 to 50 psi. The resultant suspension was
stirred vigrously at 23C for 24 hour. The suspended material was filtered
off through a pad of Celite in a Buchner funnel and then the funnel was
rinsed -47



WO 03/0S7212 PCT/ U S02/ 1087 several tinmes wth a small portion of MOCH
The conbined filtrate and washi ngs was evaporated ira vacuo to dryness. The
resul ted_conpoi ui.d NH2CHZCHZNHC( =NBoc) NH Boc 2S was used Xt step
wi t hout M@‘?’gé]tzi on. Ste C 1HIndole-2 5-dicarbox lic alfz(?[glu (?23& - 2-
anidino-eth |carbarno 1 -1 rnethyl-1Hpyrrol-3-yl]-anudel 26 A solution of
conpound 10 {78.2 ny, (dmigduntodfepriauld GIHHAGHZT 2 NbBMeR:iBly yiHalBe F9n( 144 ny,
0.25 rnnole)in dry DVF .0 m) was kept at anbi ent tenperat re_fo_rd24
hours and evemdnrasust.as Pdriehs Sigma cita A raaliyehdheserorpe %@LaﬁgSpwpme

TFA/ DCM ani sol e (491 49/.2) , ke I t. oht bb &

evapor at ed. Wéetﬁ%gi‘ﬁagﬂ%ﬁg"sn IB%‘:’S%I{L'\/@(?% Oﬁﬂgy’ll?%ﬁéﬁ%gﬁ ?ﬁ%ﬁ by I—E’%Sém( Vydac
12 ~m C18 2.24i28 if iR afChat B oonHibuhe oBP8kane! ahiter’ laad §f acti-éhcanber 30

m nutes, flow 20 mL/mn) to give 1Hindol e-2, 5-dicarboxylic acid

bi s- {[ 5- ( 2- queaiai nyoltlbyingthé abayg|procedwisttiy PUbBHMUGNE hy aBNY |BJOYRE{Hes 26, as

a bis-trifluoroace e s - 5 38% . ES MsS: 618.32 (MtH). Exanple 10 1
H Pyrrol e- 2,00§1P8P%‘£§%%%9J§7‘ﬂ:‘i1 &'&ﬁ%&%" ygr/gups.

bi s- ((5-(2-carbarraifnidoyl -etlayl caabanoyl)-1propyl -1 H pyrrol -3

yl J-anai deJ 30 Step A Pyrrole-2 5-dicarboxylic acid 31

Pyrrol e- 2, 5-di car bal dehyde iétility; Eestingdai inist s according to the
literature (R MIller and K (O sson, Acta Chenica Scafadi ~ L ca. 1981,
35, 303304) fromYiFmreteat BYeadRay HesRAYE! C%’#P%K}% ?ﬁ?@&%@%@ﬁi @?%%f (br.
S), 9.74 (s) ' VIR t2iafiaafRahidahwaentdr 3digly. Thél mmol ) was
di ssol ved | r{llggﬁl%%mgggﬁgﬁﬁaggﬁb%nd aﬁlaacedgi n a hot water gat h (95-100 C).
A sol ution contfafdts 4. coBfpogitiofs dchtaininglthem aretbemforpsefiltiv thoikrsinagii 64

dropwise in a period of 5 mn, The reaction, mxture s.stirred at 95-100 C
for 1 h, anconees matenf edpleming trgees: MRS RACHPSH R RELOTARY) wer e
filtered off_and e RE ' %%&ﬁ%éﬁ{ré&&ﬁ% O Cwth
5 MHCO to p‘ﬁnﬁ?r' mt§8?ta%§‘t‘l‘§\§@§§§%‘%’§g? agw eg?}ir’eg under hiegh vacuum The

product was gitpagbNfGni AnBRnpil afivianditte compdn@siofRanttie (I3 oldupitothewas
filtered through a fluln.el. The filtrate was ey oratfd to 811\“33@ br own
solid (0.25 binging tyhe aBeDSPRYRofthY Agie suanded PNy ARRIEANISHENGFIEIYS next

ti ith furth Jficat] X ; T i i
(DvE0 06) s 8t g ottty Bl crffl Lbogbof mnt g A e s AN
di car boxyl i c%%ggsgh%ggsafl uorophenyl ester 32 To a solution of

IC

pyi TA e- 2, 5- rboxylic acid (0.24 g) in 10m. of anhyclious ﬂ;/F in the
presence of tri et Hypasimerages aressintiaBenzymenis yirtyally abiuas gtl5pmise

pent af | uor ophenyl trifluor.oacetate in 2 m t r I QB Xt ure

was war med uﬁn@%ﬁﬁ‘ﬁve‘t%"or Btmcgﬁﬁffgf'%erleang%sgi%rlzsléndﬁ-gg?cr' g@ﬁ’?i%ﬂ‘ﬁe ature

ovenught. Af trS;[S 1 RYARR %a%ér&_meafnmIbw%sieﬁttgeniem'g dheDNE stedrslsnt vatateione 30
ate

of ethyl acet , washed with water (30 m X 3).and dried ov&ggd\lééﬁm. The
sol vent was evapabatiete athér.tTop prebakes supeacoilsd SBVA and depatpnate ! . whi ch

| d the .t f osili | | t t h
b Ui e 1o Bstrevanipl e iteholt PRE st By st tep e DAAS g A POr aPhY
crystal s wer f:e(gﬁ]?@ gﬁﬁggﬁ“ﬁ%@??@ topoisbmBERs(HebEhson WiddBdarkdted ¢h) cancdi56. 80

(t), -161.60 tota d for the above two steps reaction was 49%
Std C 1H Pyeyepdps. 2 S dicarbox~ic acid bis-f f

5-(2-carbam m doyl et hYcar baimoyl ) - 1-pronyl - 1 rrol - 3- ~Am ner al
Procedure A: To aCesmeundroidformuiaf)ae %ﬁpﬁ%ﬁj&gﬁmﬁwﬁm)@%‘gg@?ﬁ?aci d

(2- car bar ni m,doyle e - AOEARL{ERr T8 inQompbHAbis fefuidibg BUV fightxBsbidirsy added
20 ng of 5% é%?éldbr%}éﬁ%}'raggﬁﬂ Tae ?eacl?i 8npm' xtur_e‘quwasgf | ashed with

hydr ogen and aahieké,enciuadsastityangositions. Bahissegaidrit i8Gnewn that pwlenged| yst was

renoved by filtration through celite and vvaéhed 'tﬁ net hanoel 4 Tal(a filtrate
- was evapor at egpesyratioyREdight eandiaye a delsteriqps i-?ﬁt%;%e- SISO IGREUS Ay hoxyl i ¢

acid (2carbam m doyl - et )-anpl de: Thi g - it b fHcRldg aused i n
next step re§8{r’ip8ﬂ¥°’§gr§g¥gfty ?%%%Hﬁé gst%?. glﬁﬁf}%?éjfﬁg cg@%gg%]\%@dém ne 34 and
“pyrrole-2, 5 dingapRoxsbitin@edditiel inanttaflastivropipesifons shé the3dn(peynds ofy, 0. 07
mmol) in 2 m of "anhydrous DMF under argon was stirred at 55 C overnight.
The product \Easmalar@crhpesmplieveddn Bys ma¥sfse phase HPLC (Zor bax SB- C18
2.2X25 cm Mobile phase: A = water with 0.1% TFA, B = CH3CN with 0. 1% TFA;
Gadient: 0 to 60%B, 40 mn; Flowrate: 10 mM/mn). The purified conpound
was transferred to its HO salt by -49. WO 03/0a7212
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PCT/ USO2/ - 41087 dissolving it in 2 m of nethanol, follow ng addition 0.5
mlof saturated ethanol with HCO gas or 4 N HO in dioxane at 0 C. The
solution was_diluted with 40 m of cold anhydrous ether

pr eci pi t YRBNELE collected and dried. The total yi el d was Elihg/mm

ESI MS: 594.32 (M+ H+). 297.66 (M2 + H~. Exanple 11 1 H Pyraole 2

5- di car bo~yl i ¢ acCempéwsnds Etheresantiavaitioniadofprthet usgfid in thahthey bindto @33

rraetlayl-butyl)-1 Hp 3w J

L5 Net oyl oty egoone B oM s Bt he B gugppr formetion.  Bhis araBSH A doy
ethyl) - am deoe%@flﬁgﬂn@olo%cgl e{g%'ﬁg/k ))rHYﬁ Jsﬁg%l%%%&‘?neasure the formation or
4amn01(3rre yrrol 2car oxylic acid

(2-car bami m giﬂ;ﬂme;tﬂI)NAmpiedés For instanye|rvdgenatd ionttanpiingliongedsaregbeer al
procedure A in Exanple 10. P){rrol e-2, d| car boxyl i

di pent af | uor opmatign ofasPNA dplexgwith a |1ﬁ:}" 0: oFe WllﬁlﬁlPﬁP)%%ﬁg@l%‘d’rﬂ%@@H i t h

b
O ey B £ Lo 43RG O OSEEH G Btk d SRR fort hshbs thaf D (38, 2
Pyrrol e-2, 5 ﬁh@ﬁ"g@mﬂwm bRGhdte easily measured. A compound of Formula (I) can also be

bi s-~~S—(2 car barazi m doyl -etl| zyl carbafraoyl )-1 raaethyl -1 H
pyrr ol - 3yl J-esedayhgegosgs ﬂemngw muglﬁmwl@otuq)ér @phisp(SHF) Grgvghedupley

(2-car bam m .0,

4 an no- 1- melRRIG HA sobmeisa 3 bisferbiihy %g%s%a%ﬁfﬁ ROTEUTSRR o e
40 by hycli ogghat b a3 ShktdRpasNRemin MG YAt mbR Xangiktnglish

Pyrrol e-2, 5-di carboxylic acid di pent af | uorophenyl ester 32 (34.1 ng, 0.07

nmol ) was cothdéwsed wi t h above ami ne according to general procedure B in
exanple 10 to give 38 (31.5 ng, 74%. ESI MsS: 538.26 (M+ H+) 269.63 (M2 +
H+) Exanpl e 13 Tl ai opl aene-2, 5-dicarboxylic acid

bi s- ~~5-( 3- car banai ar ai doy| Ag5ARM G8h BAIPYArméadtBal@iyésitiet y! ) - | H pyrrol -
yl J-anai de) 41 Step A N (3-CyanopropylTphthalTmde 42 - w0 03/0S7212
PCTI US02/~ 1087 In general, the compounds of this invention will be administered in a

therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. The actual amount 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 treated, the age and relative health of the subject, the
potency of the compound used, the route and form of administration, and other
factors. The drug can be administered more than once a day, preferably once or twice
a day.

Therapeutically effective amounts of compounds of Formula (I) may range
from approximately 0.05 to 50 mg per kilogram body weight of the recipient per day;
preferably about 0.01-25 mg/kg/day, more preferably from about 0.5 to 10
mg/kg/day. Thus, for administration to a 70 kg person, the dosage range would most
preferably be about 35-70 mg per day.

In general, compounds of this invention will be administered as
pharmaceutical compositions by any one of the following routes: oral, systemic (e.g.,
transdermal, intranasal or by suppository), or parenteral (e.g., intramuscular,
intravenous or subcutaneous) administration. The preferred manner of administration
is oral using a convenient daily dosage regimen which can be adjusted according to

the degree of affliction. Compositions can take the form of tablets, pills, capsules,
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A m xture of potassium phthalimde (8.48 g, 0.046 nol) and 4
br omopr opyl cyanide (6.4 g, 0.043 nol) in 50 nml of anhydrous DVMF was stirred
at 90 C LJAfter dilution with 300 mL of water, th ol ution
was extr&gégﬁog\zﬂzh chloroform (80 m X 3). The conbi ned gph(ﬁg?%)?g?(ﬁsol ution
was washed wi th 0.5% NaCH aqueous solution (80 m) and water (100 m ), and
dried over gehiselidayponac§Qdstaitbl esleae &nanditions, sofutioht,ensfensions, ahxisd,| was
obt ai ned and 300 ml of water was added.  The qil was rapidly solidified. The
sol i d f or meder@gads, @6 ang ethsganpyoRTiaig ?%ﬁ’%monaagﬁeﬁle' EGFFR%QE’% NCLRY dri ed
under high vacuum .Th T [ : bah was
it ed wi ¢ RO G ol U MRl KR RhyhgBE TR R R 55
7.87 (dd, 2Ky delivéiind sitherapbiltic sbeBBdifdetly 2dfhe réspivdtoty tra@ iy, th2 ré@meguoit et
2H). _Step B 3- Am no- propyl cyal ude hydrochl oride 43 A m xture of
N- ( 3- cyanopdisegdey phabies|astintpeand irgigar pr redaied oesRTASTY H%QISHWF%(%?%@-%ycl iate
(4.4 g, 88.%2 n ygﬁjéb %n 20 m of ethanol was stood at roomtenperature
overni ght . AP{eg} > Ltution was diluted with 8 ni of water, it was adj

usted to pH 3 . FpdichichBeforRatikion depeds on aidousifactprseatlpad tt amdeef a
removed by filtration. The filtrate was evaporated to_a snmall volume. The r

esi due was dogd &bninstetich andbivavatabilibaefdhe diugisubgangenForidEtyidn (6 nl).

Thi s basic sol ytjon was extracted _w th_ chl orof . 80 4. conbi ned
chl or of or nl 1@@?3&0(15156 9&%‘1’9}?‘9-“1“‘%56 8%Plﬂa}{%({:§%l~qu (ﬁwlét_\g/%npggggf ?é%déisba%%orlless. The
resi due was ?ngﬁe'ilﬁﬁtg S gW y%cﬁva%?Qﬁdlo@_&&pinfﬂéSLﬁﬁQleRﬁ@éher@{aﬂdliﬁéﬁrﬁtorﬂn hydr ous
HO was pasge through “ether solution. A white solid was obtained (2.2 g,

519 . 1H NVAheRMBOseveyalltyies b2 phdrmaceificalinialation deviges-ngbudizey inhalprs) | 1. 86
(quintet, 2H). _Step C 1 (3 -Methyl butyl). 4 vitros rol e-2-carboxylic
aci d et hyl é@@t@ﬁeddﬁsthﬁlﬁlfséb@% &9‘3’ ﬂla/ﬂm{i%a%h@&a@ﬁ Qg%ﬁ%‘ffh V%€t er (3.69
g, 20.04 nnng di Vi (Fp¥ . At Ragsh agnd the
sol ution vvaé)r!():%ug e%tlfq%ﬁ?)gglrﬁﬁsfee%é g?l??aet.cglgsgpfﬁe t@@ﬁ%ﬁ%l?ﬁ%e et E?xi dael (about
1M in et hamgimwaed atld éduid Theny e aptayan amixit witieh wars¢d intoetlic patientom

tenmperature for 20 mn and 1-bronp-3net hyl butane (8 nl) was added. The
m xt ure was respiyafosy traet. MPf éi’(ypli‘%i‘lll}’@f%foélﬁﬁla?}%l’%%aéﬁfl WB%%CP@WE‘?‘? &Pe and

t hen poured {into el . . LechRi L &outie hoent b

031 (157212 PR B ] CuPr S iR bR AE Ao Ih e BB heon YT, and
ch-ied to gidsgnprétBedpmdtin affdrdh grelidBRmetiRidegl ddmidistering a set amount of

3-Met hyl -buttl-4-vitro-1H p~nrol e-2-carbonyl chlorjde

45,
1- ( 3- Met hy| -dgenty IDRLdispensas-themapsptie ssentindhe Fum9fi actrecfloying Rovderdhaicagy 44 g
di ssol in 50 f. et hanol , o -
i solye L0 50 e b ELRBIRLo RN SRafl o Ry BENERY D Y 000

no starting Jmkeniaghictd s &8 doRihglowder iBe therptitiagehiis dormulsisd witheent r at ed
to about 20 m, 200 m of water was added. The resulting solution.was

neutral i zed ssicighers sitthasdecsessl ok meagrediamenns of thegherapgidic SEeRtilpHFteRH &R 2f or med
were coll ected filtrati,on shed with !.water and dried to give
1- (3- et hyl -Wﬁ‘@g)‘”@iﬂ?nﬁtslrdEPi‘ﬁ\g@W&loﬁa\é\t‘E‘E}B%Pr%\?@xw o acid (1.29 8', V99%. | H
NMR (DMBO-d6) 8 1 e&%tlg,gfhanﬁaceﬂtﬁﬂal t&mRiTatlods havdbeer defeldpbd ckpdeialy .36 (t,

1. (dt, 1H), 0.88 (d, 6H).

2H), 1.59 (dd, 2H), B ~The acid was suspended in
15 m of SOGiRgs Haeshosapddrdivaviikahility basss! upoh thespringiple dfaf bioavmgbHitaedon f or

4 h, cooled to roomtenperature, and evaporated. .To the resi dded
80 nl of anh%%ﬁésqd&yd@ﬁr@a%%&’?ﬁﬁrr}?‘l?l% S 4?8?8‘?13% REUCIRFZS- \%gere elgft ed

three times. yk | k504 ¥ pRhrhcARicHl foffuahbY BhanSpdasIEee, whi ch
was frozen aﬁﬁ?ﬁ%gﬁ'gﬁ% ?g@%c?%e a V\:hitg pgv\dgr l(11. 26 g, 99% . Step E

1- ( 3- Met hy - thistsizZe)raderidm d0 1¢41 606 noi ip-vhickathoexijve watgdrlds fapreyiad PB-2pr onyl )
am de 46 To a mi xture of the acid chl orj 45 (0 vor45 rninol) and 3

- ani nopr opy| cesstakedPalEe ol BRsramolesulss: gﬁ?%%’ﬁﬁ%@%d%‘m&ﬁr@gs t ol uene

was added 1. Sl fati 8@t QR Bubbii® i¥pslvelizedr ed at

50 C overni gﬁ%oméﬁg%%%g\bg%%}lg?%é to "%Proéﬁgé‘;s. Thle prgr(;gguct vvalti\@pl‘jri fied by

* chr omat ogr aptyndssparticled (venge ehitigle shreadfal08 nfid):if the presepcedits wnface crystal s

0.623 g, 87%. 1H NVR (DVBO-d6) 8 8.46 (t., 1H. 8.17 (d. 1H. 7. 39 (d,
(1H), 437 (t;ﬁozlir@qr apd déﬁli’ieﬁ?@%n, a higyid i E(IQ,%WE ﬁ)p,kﬂiéa??“ttcg?ﬁﬁ?%fﬁ%"ém

L. 80192 (Qua0d i VeflacBl) nigf obudifbouf) - -52 W0 03/0,7212
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Step FF 1 (3 Methyl -butyl)-4-vitro-1H ~yrrol e-~-carboxylic acid

(3-carbam m doyl propel)-am de hydrochl oride 47 Conpound 48 (0.6 g, 2.05
rninol) was dissolved in 25 mlL of anhydrous ethanol and t Lg9n Was
cool ed tadY 0@}"’?7212% i ce-bath. Then hydrogen chl ori de gas %/ggjzﬁhr ough
concentrated HZSO~- was bubbl ed through the solution for 1.5 h. The reaction

flask was stoppedhyompbsitoms drelbhapristiopegeneie cbpoans af Bomtwdd (1361 ut i on
was stirred at roomtenperature for 4 h and vvasfﬁg{ace,d,in refrigerator

over ni ght . Evmpbvation snthct lessl e phagaaseutinsllp peceptple enianti A6ePRRL added 80

m of anhydrous. t ol uene and the tol e Thi epeat ed
twi ce. Thg \R/Fﬁ?l’lli”(fngscﬂlﬂ? BOSHYRY ﬁ@ﬁa%?% %?Oéld&gtg erﬁ%tﬁd:ag‘g/ﬁ!%}g%ﬁ%%‘%hg pr oduct

was di ssol veghiRufie bBheffof aRhyeipRURd 6f ahrla @) Swhkydpausmapheanpsdss was
bubbl ed through the solution at roomtenperature for 1.5 h. The {1' ask was
st opped by Umjuitly semi-sdiiseor, ntthpease of Theaerpsod 6PNBPSIE, GRSCOHS REFPIEHHAY at 50
" Cfor 1 h and left at oomteag)%r%ﬁture &verni ght. The sol vent was

evapor at ed &Rerally avalaBiede gpe TS afous t ol uene twice. The residue was

dried under high g 1260 koM tholwtle ktath, @b Lheladey ehlQgiucomt, hanol  and
t he sol ution was Sé’?‘]gﬂ)thggn ith - 5 n?i of cold anhydrous ether. The

wth 4
preci pi t at edasesee suwpbdeegdlatih, mpalic sne, flofiy ghalkumilich gebdnaghegjpestearaipi t e powder
(0.63 g, 89% . ESI MS: 310.19 (M + H+). 1H N o 8.8 97 4br. s,
2H), 8.56 (Isediug steamgte, Blmﬂgd(faémf%a{atgf _Sa%uw%@@%@f&f{nﬁ%%‘% tilg. 21 (q,
2H), 2.40 (ty .2 ; b ini | bRt glycdkdl; prbpyiend qui nt et ,
IH). 0.87 ( %k%ﬁ))i‘.l‘“é?ﬁg Sé@q‘wi]ﬁf %ﬁ’ﬁﬁ%‘g& Izna%f’ g?‘gg‘?ﬁ%xyl i% aci o erysll_ -

5- ( 3- car bani gy aeg pihateirnd vayoys-dils( Bemainigyhodswt petroiepyr ammal- el | - a. ~. ni d
e) 41 1-(3-Methyl-butyl)-4-vitro-1H pyrrol e- % car.iox%l i EiICi d 1 etc

(3- car bani nieggiableras SiRthetitareaan, 1fyir RIGHHOLS §YP5a0 plhgnt GWE?I ’Og.eiaﬁnei‘r%]‘}ile)t ‘was

reduced to 4saningl-(3nethyl - EsoRitfoas 1RMAd FaE istline,
(3- car bam m%S&Weg%‘éBﬁ%%x gﬁgz&l}t’%@fwg&%%ginatoﬁlon accordi ng to general
procedure A jpesisadstBsel @nd glycols.
5- Pent af | uor cgglhenyl car barmyF-yt hi ophene- 2- car boxyl i c aéiogmeent af | uar ophenyl

ester 50 (25.2 nuComprssedrassss maisbecensd EndisRerss & FPnen hEveRlla oy di ng

. . . oA :
60535 (M + o050 g g nay 100 8 ook (5 ablhoh, Soon g . 1S
PCT/ USU2/ - 4188&r TifidbPpiaemteediiful dkeipBhrantl iwifoidulations are described in
Is-~f5-(4-carbatttimdoyl-butyl caf ~batnoyl )-1-(3rttet -htet)~l)-1H
bi s- ~f 5- ( b I m'doyl - but yl caf ~bat noyl ) hlbg{)l

pyt - f ~ol - 3 yRématgtai'sRhariaceutical Sciences, edited by E. W. Martin (Mack Pu ishin

1- (3-Methyl -hutyl)-4-vitro- pyrrol e-2-carboxylic acid (5-carbam m doyl
pentyl)-amnid OWﬂ‘i)%éﬁﬁ(?Fli’E‘)eg%gg (50.4 ng, 0.14 nmol) was reduced to

4- am no- 1- (3nmet hyp bkt Wlit-othdB6hiugd &t £ fratayibh eardedrd within the full range
(5-car bam m doyl - pentyl)-am de 54 by hydrogenation accordi ng to general

procedure A tmpByedy thok@skilled in the art. Typically, the formulation will contain, on a

bentat | uor opheuRyberegitdnh s Rottaboigo BEOLBNG Aihihund ofFommle o e
am ne 54 acces gl ; e qkth @hdbdl el b¥idg 2de b2Hi0% sMiitablé1%) . ESI
MS: 723. 39 (@Ebﬁg)&q%%%g%h‘ﬁg%’w? %(arrgl e 1% 1eH P)?r azolae-3,

5-di car boxyl bﬁarﬁmbehtimialse)(c(}ﬁer(t&E:aferﬁ)iy,rthél' eringjzopingd is present at a l-evel of about
DS ki b s reeoabis Seateoll B R Ml d ool o
(3-carbamm %8%@5?@%%%@%@@@6% ochloride 47 (17.3 ng, 0.05 mmol) was

reduced to 4-am no utyl)-1H pyrrol e-2-carboxylic acid
(3-carbam m doyl - propyl )-am de 51 by hydrogenation according to general
procedure A in Exanple 10.

- 5- Pent af | uor ophenyl car bamoy! - 2H pyr aZot@YPIER hoxyl i ¢ aci d

pent af | uor ophenyl J‘?%tfgfoéﬁllggﬁepgra@ns PG }E@%Qgi I StoCRasIe SR sMilied idbove

am ne 51 accordin 0 éene rocedure n Exanple 10 to give 55 (5.6 ny
"41 % . ESI Mghe £78 MA8rddibatlyinde3thid 22d {o\iractiee e present invention. They should

not be considered as limiting the scope of the invention, but merely as being

illustrative and representative thereof.
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Exanmple 16 1 H Pyrazol e-3, 5-dicat~boxylic acid

bi s- ~~5- (4- car banzi m doyl - but yl cat banaoyl )-1-(3ntet 7tyl -butyl)-1 H pyrrol -3
yl J-am de 7 1-(3-Methyl -butyl)-4-vitro-1H pyrrol e-2-car i id
(5-car bal‘?%&’m’éﬁgﬂ pentyl }-am de hydrochl oride 53 (18 ny, lgﬁ;é%éo?ﬁr{)@? was
reduced to 4-am no-1-(3nethyl-butyl)-1H pyrrol e-2-carboxylic acid

(5- car bam m doyl - Peafolloyimgatdecviationy ateyanmdgedat i on accordi ng to general
procedure A in Exanple 10. - 54 w0 03/ 0S7212 PCT/ US021-11087

5- Pent af | uorgghenyl car banoy| - 2H pPPE3| e- 3- car boxyl i ¢ aci d '

pent af | uor ophenyl ester 56 (8=8 miol®. 018 mml ) was condensed with above

am ne 54 accmmblng to gener al =pr ocabmobrB i n Exanple 10 to give 57 (5.2 ny,
37% . ESI MSin1707.46 (M + H+)s= 354niBditéM 2 + H+). Exanple 17

N, N - Bi s-~S-f 3xganbanai nai doyL pr @pyiscanbanoyl ) - 1- (3-net hyl -butyl ) - 1H
pyrrol -3 vyl ‘]'ﬁth?f -epl atl aal ami de 58 :utes
1- (3- Met hyl B yl)-4-vitro- 1H-=pyrr8 gds%éggégpg%i;' c acid (3-carbarnimdoyl
propyl ) -am dESIhydrochI oride 47 (58. : nmol) was reduced to

4- am no- 1- (3&et hyl - butyl ) - 1Hpyrr & 1S carboxylic acid

(3- car bani nl Bdoyl - propyl ) - ani de 58M8¥thydr ogenati on according to general
procedure A iin Exanpl e 10. TeFephtdhablet aci d di pent af | uor ophenyl ester 59
(30 ng, 0.06nnunol) was condersed multipleabove ani ne 51 according to ‘general
procedure B pp Exanple 10 to givebddrd(9.4 ny, 219% . ESI Ms: 689.40 (M +
H), 345.21 ()2 + H+). Exanpke 18hags to charge ratio

N, N - Bi s-(5- Angar bam nai doyl —but yétﬁﬁamgaoyl )-1 -(3-nethyl-butyl)-1 H
pyrr~ol -3yl J ep7~.tl 2al am de 60 dichloroethane
1- (3-Met hyl - P |)-4-vitro-1H pyr rcl?rF ch C t%)oxyl ic acid (5-carbam m doyl
pentyl ) - am d&®4N¥drochl ori de 53 (54 %ﬁ@,or%r.‘ %ol ) was reduced to

4- ami no- 1- ( 3RIPB& - but yI ) - 1H Pyr r ofiEsOpropxicHBIaming aci d

(5- car bami mi BMF - pent yl ) - am de 54 dimetipdiooganiei on according to general
procedure A DM$&®anpl e 10. Terepht fiatetlylsadfosiddi pent af | uor ophenyl ester 59
(30 ng, O.06pmnEl ) was condensed wsthinodbove am ne 54 according to general
procedure B hg.dpfanple 10 to give BRaAA. 9 ny, 63%. ESI Ms: 359.23 (M2 +

H+). Exanpl e Pyridine-2, 5-di cagghpsik fu&] aci d
bi s- ~[ ~5- ( 3- :Ii,ar banZi nai doyl pf-opy cac{g armyn) -1-(3naet hyl -butJ~I)-IH
py~~J~ol -3 ylJd-am de) 61 1-(3-Methyl; ut |t|)lﬁ_4_' itro-1H pyrrol e-2-carboxylic
aci d (3-carbdhtm doyl propyl) ~anid W&%E %ﬁ“i/de 47 (48.4 g, 0.14 mol)
was reduced Q- am no-1-(3 -55 WE-disydeexylsabetingt)) -+ 1087

DCU = N,N’-dicyclohexylurea
Me = methyl radical

Et = n ethyl radical

Phe = phenyl radical

Ind = Indole

Np = 4-nitrophenyl radical

Pip pentafluoropheny! radical
Gly = glycine amino acid residue

Lys = lysine amino acid residue

Arg = arginine amino acid residue

Py = 4-amino-1-methyl-1H-pyrrole-2-carboxylic acid
residue

Npc(Me) = 4-nitro-1-methyl-1H-pyrrole-2-carboxylic acid
residue

Npc(Et) = 4-nitro-1-ethyl-1H-pyrrole-2-carboxylic acid residue

Npc(Pr) = 4-nitro-1-propyl-1H-pyrrole-2-carboxylic acid
residue

MMT = monomethoxytrytil (p-anisyldiphenylmethyl)

' protecting group

Bzl = benzyl protecting group

Boc = tert-butoxycarbonyl protecting group

Fmoc = fluorenylmethoxycarbonyl protecting group
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met hyl - butyl ) - 1H pyrrol e- 2- carboxylic acid (3-carbam m doyl - propyl ) -am de

51 by hydrogenation according to general procedure A in Exanple 10.

Pyridi ne“Zo§ /‘dJ gar boxylic acid di pentafluorophenyl ester G2 (&3, /&, 0-05

i mol ) was condensed wi th above am ne according to general procedure B in

Exanple 10 tg give 61 (35.7 ng, 89% . ESI Ms: 345.74 (M2 + H+). Exanple 20

Pyri di ne-2, 4-dicanboxylic actd benzyloxycarbonyl protecting group

bi s- ~~5- ( 4- caBbanai aat . i doyl - but yltedbutyhpropdcring g(@paaet hyl - butyl )-1 H

pyarol - 3 yl JBae-6akide] 63 1- (3=Met NY4Bdbufi-}ninaHndoles-DChibarytic AkRr 2- car boxyl i c

aci d (g ca(r]I b?m Tﬁa&@ni%s)tﬁn} de- B A AIHdER- 2 af R HEAle ST n(rjml)

was reduced to 4-am no- nmet hy AR aci

(5-car bam m]g&y pentyl) am de 54%%&§e%gn§1?§ﬁ%é§:ir ! o%x 098 gral
-4~ ylic’aci

procedur e A& %Fg) € q Pyri di bo %QL

di pent af | uor op‘h 62 {30 BxﬁQ %" el SP TN Gerehpx it Acidbove

am ne 54 according to general pro BX@?nﬁa‘Ei@&r%?tﬁmeS@’f@i%te% (28.5

mg, 57%. ESPONB: 718.46 (M + H-, Besmptrgol-iyboxy trs(dimethslapties) 21

Pya- azi ne-2, 5-dicar~boxylic aci dplmsghemam(l@xa:mdwplmaphutdoyl

paopyl caaban¥l ) - 1- (3ar aet hyl=but V-Dihethytansino ethyfinythd - aaaai deJ 64

1-(3-Methyl -bICyl)-4-vitro- 1H=pyrrN)Nedﬁsdi,@<5 zgyrbb&:iuﬁﬁEd (3-car bam m doyl

propyl)-am dgmwdrochl oride 47 (5% g&,m 1 was reduced to

4-am no- 1- ( 3RfAw! - butyl) - 1|—|—=c_)yrrqllf511 acr d

(3-car bam m]g - propyl)-am de 51 Oéﬁ “accor di ng to general
xyl | c acid

di pent af | uorgphenyl ester 65 T30 riof lble%laﬁ’ﬁﬂ‘l) Prepy¥gsadensed with above
am ne 51 ac gener al= pr @c]@@m@bmamldﬁenﬂh&l@pl}@t}’l@eto give 64 (30
my, 659 . ESIBEE: 691.40 (M + H+) O-BéBizaifazoM g-N, NN}, NExtetmqeheth@fronium

Pyrazi aae- 2, 5-dicar-boxylic aci dhexafluorophosphate

bi s- ~~5- (4- qacbanal aaal doyl - but yl &Q@g}@ﬁ@ﬁ&l}i 1- (3naet hyl -butyl)-1H

pyrt-~ol -3 ylpat 66 -56- V\@; 221%] ,&E ngﬁ
1- (3-Met hyl - butyI§B4 vitro-1H pyr &- -.car g§<) fcul(’:d ac?d ar%ar ni m doyl

pentyl)-ano ydrochl ori de 53 5? ol) was reduced to

4- am no- 1-(;%%- butyl)-1Hpyrr Q‘,%ﬁeﬂ‘bﬁ%}al c acid

(5- car bami m “pentyl )-am de 5418 erfyarw%éﬁspwcamrmg to gener al
procedure AMR Exanpl e 10. PyT azi measgsmcttiwar boxyl i ¢ aci d

di pent af | uorBghenyl ester 65 <30 wiyn lfyeOéhromatographg onailitargsked with t he
above ami ne HRLOrdi ng to genesal mg)r;ﬁdasuﬁlﬁlunmclﬁdm%g&phg) to give 66 (29
ng, 61% . EShpMS: 360.22 (M 2=+ Higeltifpisonin 3

N1, N~- Bi s-~5m d-car-bafttim doyl Qg@,ﬁyﬁﬁﬁtmwo)np%m&gnnaetlzyl butyl)-1 H
pyrrol -3yl J-2-net hyl -t erepht | aal am de

1-(3-Methyl -butyl }-4-intro-1H pyrrol e-2-carboxylic acid (3-carbainim doyl

propyl ) - ami de hydn@qidrﬁﬁg NMléaaté%eﬂﬂsal Ghifb ven iNgprT SAUGRAI1ED
4-am no- 1- (3net hyl - butyl ) - 1H pyrrol e-2-carboxylic acid

(3- car bami mCQBVPmﬁl(Bp&}"I’e}Uaﬁeﬁé(gl) byl melfingqints psrungewenteti.ng to gener al
procedure A in Exanple 10. 2-Methyl-terephthalic acid dipentafl uorophenyl
ester 68 (30.7 ng, 0.06 mvl) was condensed with the above am ne according
to general procedure B to give 67 (2@Gsanifle 144%9 . ESI Ms5:~352.22 (M2 +
H+) . Exanpl e

NI, N ~- Bi s-(5- (ercéﬁlbéni-dlmithod]d;ﬂl adiplbigi{ fatberbamitiylod-ctiloavbtgl)-Bat t y1 ) - 1
H pyrf~o| 3 yl J- 2-rrt eubyl-1E pephl-Balfaaiide BFollowing scheme 1)

1- (3- Met hyl - butyl )-4-yi tro-1H pyrrol e-2-carboxylic acid (5-carbam m doyl

procedure Ac%g Exarrpl e 10. Pyrazr

Step A: _indole-2,5-dicarboxylic acid 1

A solution of 1H-indole-2,5-dicarboxylic acid 2-ethyl ester (20.0 g, 85.75
mmole) and NaOH (100 mmole) in a mixture of water/MeOH (1/1) (200 ml) was
stirred at 50 °C for 4 h and then overnight at ambient temperature. The reaction

mixture was evaporated iz vacuo to dryness and the residue was dissolved in water
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pentyl)-am de hydrochloride 53 (54 ng, 0.15 nmmol) was reduced to

4-am no- 1- (3rret hyl - butyl ) - 1H pyrrol e- 2- carboxylic acid

(5-car ba (g\h éxpentyl) am de 54 by hydrogenation accor dicgyd@ amaer al
procedur e ] anpl e 10. 2-Methyl-terephthalic acid dipentafl uorophenyl
ester 68 (30.7 ng, 0.06 mmmol) was condensed with the above am ne (?4 accor
ding to genéxtdl mbrandecidtfeedlavnﬂnllﬂﬁéﬁblﬂlbtoﬂd{f% Hhesaeapitgtoswegg, cofodgd OES|  \MB:

NN - Bi 5 ( Stk and eshed Tk Bl o0 sy AL S8 PR YRR rb S e )

H pyrrol -3yl L i 0@ 048 g, 59%) of d1
1- (3-Methy I-d %ss?ca% % Q&QHMAI?L%%&??@E&%@S%Egr b(gxyl |gc aCI)éI) (C %mgcz)aurnban‘?sm doyl

propyl ) - ani gkhifeyeyseddMSi 208, UM 25D 2\@}17 QVII5). WS@@I@@@S 8 (m,

4- 1-(3 hyl -b 1) -1H | b
( Sa?apgas nl( drrfr]ll?& rlbd‘gl%ijlﬁg&oa(m 3 ¥ 26 39 Carﬁé‘ggﬁ’a I%cﬁ 51618 i T o1 Hener al

procedure AII% gé&{gpl e 10. 2,5-Dinethyl-terephthalic acid

di pent af | uo g’n ester 71 (31.6 ng, 0.06 mml) was condensed with above
anune according to general procedure B in Exanple 10 to give 70 (19.1 nm,
409 . ESI Ms: 359.22 (M2 + 13 ~). Exanple 26

N, N - Bi s- ~5-Steph:dil-dole-2. 57%‘”%&?&3&%@%—@%@% ayl -butyl)-1 H

O et ~but o1 ST e EHERARLIRL BT 017, 231 manot
(5- carbami m féﬁﬁéhﬁ leMér)O'l a10.0®g faadrmwlgramd@@@(xwgm7maemmwms
reduced to am no- 1- ( 3net hyl - butyl )-1H pyrrol e-2-carboxylic acjd

(5- car bami ni(@6y )t stirjedfor Heh sumﬁgnemw@mpgewéﬁ ansrevaperated; Hoe xesidye Mas al

rocedure A in Exa tere hi.hal

gi pent af | uorCSBY?é’HW”&L@Fé?"I‘?‘im(@%@e SP lze)% f\r/\‘/)ansl%géo%1 FSOLE ™ th above

am ne 54 ac %E}Sﬁ‘m% g2 )a1H M@RQEMSDB(,)' l@@@r(plm HlltﬁndlleyGS Te2(nf,22. 8
ng, 469 g@i + e 27 1 H I'ndol e

5- di calr/?ooxi/)lll}t, }im)a; nid(ble}; &Qz;(mﬂfha‘{%amﬂmegpdyﬂ (s, 1H, H-3, 1nd01e) 770 (d, 1H,

r- opyl car bano 1- (3L net

E-(?f et hyl T jnd s idple)- ﬁ%ﬁ@%ﬁl’\ﬁ%ﬁéé Eﬂ% b‘égﬁo'e@‘yggi ??? 19I_§ I Pr:T%“?ﬁblow

i o no- 1 ( Sadhor R e o e g g %%YW‘?M@”P@

( 3- car baani m doyl - propyl ) - am d)é 51 by hydr oge%atl on according to general

procedure A in Exanple 10 1H I ndol e- 2, 5-di carboxylic acid

bi)s (pent afI nhpaiNlekfidd) 74 (26.8 ng, 0.05 mol) was cogd(;nsed \évlltzh

above ani ne ac n r 9 bR

PCT/ US02/ ~1087 %0%8%&6’9@‘?@@%%%%%@ %ya@%slﬁa?/ﬁé( 728.42 (M +

H~-, 364.7I (MJa?nﬂknh*ébf\xﬁi‘e@ﬂm&@HZﬂﬂ(’JﬂOImnld&meati’aec‘ﬁat(ﬂoearﬂno&yauddhac| d

bi s- ~~5-(4- car banai ai doyl - bu yl car banaoyl )
overnight at ambient temperature and evaporated he residue was dissolved in water

(200 m]) and acidified with 1N HCI up to pH 2.0. The yellowish precipitate was
collected, washed with water (5x250 ml) and dried in vacuo over phosphorus
pentoxide to give Npc(Me)-OH 3 16.16 g (95%) as a yellowish crystalline material.
'"H-NMR (DMSO-de): § 7.61,7.40 (m,m, 1H,1H, H-3,H-5, Py); 3.87 (s, 3H, NCH,

Py).

Step D: Npc(Me)-Cl 4
A stirred suspension of Npc(Me)-OH 3 (13.66 g, 80.0 mmole) in thionyl

‘chloride (50 ml) was gently refluxed for 4 h and evaporated. The residue was

coevaporated with dry toluene (3x50 ml) and used for the next step without

purification.
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rnethyl -butyl)-1 H pyrrol-3 ylJ-am des 75

1- (3-Methyl -butyl)-4-vitro-1H pyrrol e-2-carboxylic acid (5-carbam m doyl
pentyl) - rochloride 53 (50.4 ng, 0.15 rnnol) was

4- am no- ?ﬂ%gﬁﬁe¥ yl -butyl)-1H pyrrol e-2-carboxylic acid SRS 10S
(5-carbam m doyl - pentyl)-am de 54 by hydrogenati on according to general
procedure A in Exanple 10. 1H I ndol e-2,5-dicarboxylic acid

bi s- (pent af | uor ophenyl - an 4 6.8 ng, 0.05 mmol) was condensed with
above ani ne& ' Q%hg§é%cedtue B in Exanple 10 to give 75 (13

o515, Vonootn i bitn Breed S, cF% (6 pindie) s 048 171

hadol e- 2, 5- dlcarboxy I C aC| bi s an||n o- et anaoyl )-1
H itadol -5 wil)1@f miolks)in dby Bluepe eBOOSnII)JIat 0@ airh{nlopﬂ)pioentﬁle{:@mﬁbggﬂoﬂ@ acid

(2-ethyl am no- ethyl) amde 77 A fine powder of 5-vitro- 2(%nd%quarb8xylic
aci d et hyl aynele) Ves eldgd deopmiseribie yeaghan BRpPenHSHlirigd 8t v 0’ min an

et hyl et hy L PRRRANBHAE For 3908 SRE THERELARAD Xt 1%ec¥‘ﬁ13A§é)E’Pd at 55

C overni ght. re was co-éevap ed wt ol uene 1o dryness. The

brown solid é@mﬂy Bﬁﬂw‘ﬂﬁfeddhﬁﬁwh%ﬁ@xﬂm ). 10¥ BChik1Grml)absinai@ki40 ni  of
ether was added to cipitate the product. After centrifugation, the
liquid was mmr%%ﬁ&H%d3ﬂh®@&mﬂ briag (AR ) iherorgmiglayeirwastdisd and

d dt br 0.77 82% 0 77.11 (M + H+
200-09. (i e P R pivkshieted g dd 1370 b oatbwtie? 11y L 55s (5
é—t’) . 7.37 (NHCH,Ch,ENM5 B white @FstAlfine Mbterial MS 204, 11%M+H)01I9-9\1MR, 3H) . Step
Et hyl - ( 2- 1~[(DM3-di)k BF-3%F.1% (ojm, 1y i) H;3:Hibe Pikods| (- 1&hi-NEE LR Nar bani ¢

T L L L O R T
added. The reaction m xture was -59 w0 (13/(h7212 PCT/US02L11087 stirred
at roomtenperature for 20 mn until the reaction conpleted by TLC. The

sol vent was StsteroNat@de) NHAYOBS € (=) NH Q@6 sol i d formed was
reciystallized from MO+ H20 to give_brown c stal s 0 139 ﬁ%i%P ESI MS:
377. 15 (|v| + H-), ‘seuspensienpiN Mk’fe)l‘&i zQi'IzC K?r&cﬂ 9 mmgle gg‘r H- aci d
bi s-f r | - 7 ound 78
(127 1y, 0 S50 PR S WARCCRAD B bt inpiatl fl?%ﬂ%if%ﬂl T

general progeduie ebapotated aTRelresidil wak dﬂii-eﬁapdiletedfwﬂb&\yeolaaﬁm(éxlﬁ) mm)dmd
1H i ndol e- 2, 5-di car boxylic acid bis-(pentafluorophenyl-am de)

0.084 mol) su&pezdfrﬁ moiwmlyld%@gﬂbwm Eiﬁaérrsw‘gw%§te§w1ﬁhr3@§n%&13@5b
ht . Th | ved
FECTSAb R sy e s e R

for 1 h. TtheRéIOéih'éHol vaagwas%l u%)@ﬂwa(m)neHC&mHE@(rﬂNHpmmaﬁm&
described in general procedure i n Exanp 10 to give 76 ( 22 ng, 409%.
ESI MS: 662.cestglinermpteyial. §B+NMB4(D(NWQ df)|é+%08 &Xafps. 84, 1 H i radol e- 2,

S- di car boxy gk B S 2a8hoRYA A T00aeHI A, 985 BRI do H bfzadel - S

yl J-a~riide
NCHj;, Py); 3.51 (m, 2H, NHCH,CH,C(=NH)NH,); 2.62 (t, 2H,

NHCH,CH,C(=NH)NH,).

Step G: 1H-Indole-2.5-dicarboxylic acid bis-{[5-(2-carbamimidoyl-ethylcarbamoyl)-
1-methyl-1H-pyrrol-3-yl]-amide 7

To a stirred solution of Npc(Me)-NHCH,CH,C(=NH)NH,; 6 (55.2 mg, 0.20
mmole) in methanol (20 ml) was added 10% Pd/C (Degussa type, Aldrich) (0.1 g).
The flask was evacuated and then flushed 3 times with hydrogen and finally filled

with hydrogen at 40 to 50 psi. The resultant suspension was stirred vigorously at

23°C for 1 hour. The suspended material was filtered off through a pad of Celite in a
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Step A S-Nitro-1Hindol e-2-carboxylic acid (2-propylam no-ethyl)-am de 81
A simlar procedure as described for preparation of 77 fromb5-vitro-2

i ndol ecar, d-c.acid ethyl ester (0.8 g, 3.41 mmol) and

N- propyl e‘?‘ﬁé‘ﬂ’e"r@l&i amne (2 m) gave a brown solid (0.84 ngC%g%%Z/.“(Eél VB:
291.13 (M+ H+). IHNW (DVWSGd6) S8 .6 8 (d, 1 H, 804 (d, 1 H, 7. S5
(d, | H), 7BGchhefmndl ari théd ths filintlnwasindpq seveas tifngs vt 3 sipallporgop gf 2H)
1.40 (tt, 2H), 0.84 (t, .3 Step B . o .

(2-~1-(5-Ni @H_lLﬁh%%mhﬂz@%ﬁfﬁ’&t%H@P@JﬂWﬁ%@V@PﬂVF‘?‘i—’Br"8€f§f1 o dryis8Si ¢ aci d

di met h~t hyl .es 2, | g )hBC 2 i - Hepedai-on of 78
from corrpouplqlg'3 %?ﬁl{e%ﬁén@o%h%&@?w %é;\z/gérg?gaﬁ%g&vgzeéﬁ%%ﬁ?gg gI,!H’ %8% . ESI
MS: 391. 17 4iMdé wis)used o3 tHebnekivitep Without-pafificatié®. ( 13/ 0, 7212 PCT/ US02/ - 41087
Step C 1H Indol e-2 5-dicarboxylic aci

d
bi s- ~, [ 2- ( 2- ~r opisehitien-cécemppeEndaiidy me. 0095 B0l apd freghly gepared @bmpound

82 (131.2 ny, 0. 3 . i “ding t
gener al pr oREBIPE TR ARy kRO Al K CRTARLL BB BRERL T 1, 0
prepar at i ong@{1) Akhidd @Y CRRE)SA HHyADMDTT (2 OanT) K8 tkePiht wihiblent temperature for

1H i ndol e- 2, 5di car boxylic acid bis-(pentafluorophenyl -am de) 74 (45 ny,
0. 084 rmol ) 72 burswad curporasede cElegnside Wescreqronipitaetir oYl OHARS Sy HPLC

gave 80 (39.4 nu,. 63%..ESI M5 : 690 31 (M + n 345 +) .
Exanpl e 31 Rr-e@%%?’iewf?? dris, |"éY‘Z“€-38$§§P‘§8 'v(%atg}:(l)jé) rﬁ@ E@g{e%r%ﬂ%y‘g%tlgge (60%
suspensi on, - ]y?{so bhiligsh &divé 5PMmeqB3%) of

1H i ndol e- 2?@@?@?%@%@?@?ﬁ%c d ?gg@@%e?agd%ﬁh in rly DIVFgE(%O r)rI(_)) and
mai nt ai ned aH-RGHeDS-dicarprylid adidbikf5-C-babaminTideylratbdeirbamedslcool ed to 0
C and then octyl brom de (

1.5 nm, 13 | dded. Af d h
reaction waseduénBhenrdy3-giramidech Ms: @%4@@%@ Gﬁ@rﬂ%dl?eaéh&%ﬁ{ighr :S\A/;se

concentrate SS, . i igld g6 150l Mg ng

Lol uene. - TnoMBR B Bl b LR T340 G O S GTONELRY, )
NaOH was adgerlol,36e (59bs,) tHeN, WaSCHeCH £3(=NH N5, & HOY); 23taps2HHe, et hanol was
removed iii vacuo and the resulti r}gﬂa ueous solutjon_ was acidified with

0.01 M HO irslop) 830 tineNHESLCHA6™ pF Htll 84ttt ered and rinsed twice

S han (AR T B SRR SR ¢
H4 indol e) ﬁncﬁlelzroiég gs il)I-I}I—]lliB, ihﬂcﬁez); ng0)7€)8,6.97,6 86 %s,§,03s, AIHI-3HI, Pyi, Pyl e) ,

4.43-4.35 (m 4H, , 4-1 (m 10H, octyl), 0.8658 3H, octyl) Ms:
316 [MH Es&%3.81 G, CHONOH:, By1iRb); 3561 (a1, #H, BEGEAHAGSRYH ﬁ}a‘b}i@i@ @ pe~at af

| uor ophefi yl 8 I 84 (460 ny, 1.45 mml) and pentafl uor ophenol
(560 ny, 3.63@%3@5@%@%6}ved indry DMF (7.25 nL) and then 628 ng
(3.05 mol ) of -61

Example 2

1H-Indole-2, 5-dicarboxylic acid bis-{{5-(2-amino-ethylcarbamoyl)-1-methyl-1H-
pyrrol-3-ylj-amide} 11
Step A: 4-({1-[2-(5-methoxycarbonyl-1methyl-1H-pyrrol-3-ylcarbamoyl)-1H-indol-

5-y1]-methanoyl} -amino)-1-methyl-1H-pyrrole-2carboxylic acid methyl ester 8

To a stirred solution of methyl 4-nitro-1-methyl-1H-pyrrole-2-carboxylate
(967 mg, 5.25 mmole) in a mixture of AcOEt/EtOH (3/2) (50 ml) was added 10%
Pd/C (Degussa type, Aldrich) (0.2g). The flask was evacuated and then flushed 3
times with hydrogen and finally filled with hydrogen at 40 to 50 psi. The resultant
suspension was stirred vigrously at 23°C for 1 hour. The suspended material was
filtered off through a pad of Celite in a Buchner furnnel and then the funnel was rinsed
several times with a small portion of AcOEt and EtOH. The combined filtrate and

-40 -



WO U3/ 0s7212 PCT/ USU2/ ~1UB7 di cycl ohexyl car bodi i nude di ssolved in dry DV
(7.25 m.) was added. The reaction was mai ntai ned at anbient tenperature for

3 days. The reaction was filtered through paper to renovedyguhRidsat ed urea
and conc@&”g‘} 2@5 The residue was taken up in EtOAc (50 nl) and filtered

again. The solution was concentrated and then di ssol ved in 10 m, of dry
di oxane and waséme vmslewqr@teémwaogsdl(yee@ e resubigd methyhdeminozl1 - octyl Z1 H

i fadol e-?, 5- 0 c ach ~

et hyl ca~bar r138 Vﬁhg pr¥§8q‘z§? V‘fa((%l%ségfo? g‘?ef?‘égtééq’?‘@g&&l““f eations of
freshly reduced (ﬁ%oﬁﬁ%ﬁwb@rﬁp@\ﬂﬁ 113am1r1ﬁmme)aﬂd1ﬁémﬁpfebwed(am di ne” (90
ng, 0.325 mml) in dry DMF (1.25 nL) was mxed with 65 ng (0.1 nrnol) of

84. The reacdasma.da@ma)l methylreamo- kmethyl-dH- mfgrg-caﬂh@éylﬁtedﬂd&m}ﬁs
t at | d.d eth te d
ith Bther -l e Topf Seateien ebin o of REECHR - BPRrlel 0Bt 1RI6G 6 ©
purified by xb'ﬁ’ ;(r};/é'igﬁ'ﬁeé-%oﬁ{' @@ rﬁ&g%ﬁq% ARt 1109 nﬁf/oﬂh@ pﬁ&%t@feewm trile

gradi ent over 3 tes to afford 86 as th
bi s-trifl uoradieetedion thafilter, Whaled wadth ‘datss@bcﬁad) ammd athcn_(ZXBirr;l) Md@+ieddool ed to

br eCi pi 1 at cchAFPIVAPHIEPIBITPBTAC O 6 o o HENeREoB1 T Fe G L 13, 1
). N 3 0 W@%@%ng@o BLfadtsdn Ffﬁ&%rgoy r;g%ﬂlfn%z%ﬁ?tgy pridbgaoRoxyl i c

acid 87 Sodi uspens was added to a
stirred sol umaﬁrbxeyhc &Hdlnli\ﬂﬁ)ﬂ'les@r 8§ wdihapahiitatiVe viekic MEB: (3234 (1D HRIMRI n dry

DVF (10 ni) and t t for 1 h t
was Cool 60t BMSO-dich 116 (oA BpPi | BRIPLL A0 273 (s AT HGFONAS: helioa,

Af t 3d ddi Cl.
The i xt ur & (o ea SRR B REEd, BoR B bl by e SR B C
col um usi ng3 51%(@&&}%@5&% 2enel-3 $hE-REsdred): m@53tstse(a,6a{$¢©ﬂiye’§h,l>gnl)3o m.
et hanol and 10 was added. The solution was heated at 55 C

for 2 days. JAé3ét3handi, Qﬁﬁs,rl’efmﬁ’véd iri vacuo and - 62 WD (131 (157212
PCT/ US02/ ~1087 the resulting aqueous solution was acidified with 0.01 M HC
to pH 3. The resulting precipitate was filtered and rinsed twice with

water. The ig§pl,aj.ed. (r?!ispwsihym&v&m&ﬂ wnampmewrmnz £ 1cerpa sl 181-mmdet-hanol

(3x) to give 340 ng (6/99 of 87. IH NWR (CDCI3): 8.38 (s, 1H, H4
i ndole), 7. 85-w1dnemmloﬂ@mmmhﬁmmamﬁn_mmml e), 7.44 (d, 1 H,

Etgplyln;jo:\/g) 2265[0,1‘6‘55]%‘“ é’rf{él’@%é inﬁﬂb rfgn?g&l 1pro% @Wﬂégpboiyl ic acid
di pe~at af | uoy ?ﬁ%sglﬁﬁ ﬁfdoﬁ? éﬁ%@%@l?ﬂm{ 49 Bthy ﬁlﬁEpyBGIeOichl&lﬂg 5 )

pentafluorop eno wer e di ssolved in"dr
and then 575a¢id m{cthy esten8 ] 1.04 gdl. t minadlepanddda0id di0 nmrbée)dnssmkweejoﬁ n diy DVF

6. 65 nL dded. _Th t nbi ent .t t f
s The: MeEMSEAND Eﬁ?rﬁ@%sﬁ%?%g@# bapeei er?ﬁ ShovanshLE At e ur oa
and concentrate matm:eT Iﬁgﬁ%&gﬁggv gtgdgg Qé&yﬁés)s 2B ehef ﬂeiﬁhﬁ‘é ed

agai n. The sol ution mas concen I SSO ved in 10 nmL, of dry

di oxane and fmedissoldled Roviter (af)fn@lb anB&idifi26 with, 1N 1G] upEx plizi3eTBS 1- Pnopyl -
H ir7dol e-2, S-dicar~boxylic acid
bi s- ~~5- ( 2- CBFeCipilRif wv&ﬁrf‘@tﬁ%w dherite ed ashed with weisy (3xP Ryl pryf dried

ylJ-arrai de~ove8r9phosphorus pentoxide in dessicator to give 0.85 g (87%) of 4-({1-[2- (5-

o

hydroxycarbonyl-1-methyl-1H-pyrrol-3-ylcarbamoyl)-1H-indol-5-yl]-methanoyl }~
amino)-1-methyl-1H-pyrrole-2-carboxylic acid 9 as white crystalline material. MS:
448.08 (M-H). "H-NMR (DMSO-dg): & 11.96 (s, 1H, H-1, indole); 10.45,10.25 (s.s,
1H,1H, -C(=0)NH ); 8.30 (m, 1H, H-6, indole); 7.48 (m, 3H, H-7, indole); 7.49,7.46
(d,d, H-3 or H-5, Py1,Py2); 7.39 (s, 1H, H-3, indole); 6.91 (m, 2H, H-3 or H-5,
Py1,Py»); 3.84,3.83 (s,s, 6H, NCHs, Py;,Py»).
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A solution of 90 ng (0.325 mol ) of fleshly reduced (as descri bed above)
am no-pyrrol e(Nl-nethyl) amdine in dry DMF (1.25 nL) was m xed with 58 ng
(0.1 mm\lkﬁ %é 537212 The reaction was mai ntai ned at 40 C forp3r/680%10shhe

pr oduct QoY I'pitated with 40 m, cold diethyl ether, decanted and
rinsed once with ether . The crude product was taken up into 0.1 % aqueous
TFA and pur gfeped Ay 1HPL-G-feryadaprobhenoxyeEbanyd: IPmethvkMlaniekd: 0% to 60%
acetonitrile gradient over 30 mnutes, 20. n/mn ; ]

bi s-t ri f | uoyloatbamayly-1&kindol-Tivilsmeihanay ise 7

-20 C and thea 1 i@L 4 1M gﬁe{tg,iﬁxane was added. The sol ution was

preci pi t at e84 PEHA IOPAS er to afford 89 as the bis-HCO salt (19.3
ng) . M. 31S. 7 [ Mtkioh of 6@ 1-[2-(MhyQoAH DBtz 1-2-Raiylt I5pgrrotd87 Exanpl e 37 1
H I radol e-2, 5-dicar~boxylic acid

bi s- ( ( 2- ( 2- yattayioshaiH-mulobsaymeteralamino)-limehyl JEmyroler2-5avglicy 1o 30
) 0.05 I nnol) of " Et0O-1nd:|lnd-] nd- " _
rlllgne'g hyl et hyp@ﬁ)e‘?c(p%%15;861*}1\@0}%)3&6{}#@“%%}&?%’61 ’é%g’gf gg%n%e ord I%@‘ZJCh(ggrl s and
then concen r?.b%ﬂmblé) 1VBREO(1 5 TG was Siideteforas htaakmbienptempert@entd DMF and
W t

precipitated 40°nmL col d diethyl ether, decanted angd rinsed once with
ether. The exasigatpd diheatsidmswasdosespogicd with tejugne3y SIEEA and purified

by HPLC (VWydac 12 E4AM C18 2.2x25 cm col uan, ,0% ¢ %: pitrile gradient
over 30 mi ngheosatogyaphedAVer § si 18*‘%%1"8 @g&ggtcwg%ﬁﬁg@?ﬁﬁ 8or oacetate salt.
Tlus was di ssplved i . ¢oal £@4v0 of 3Q{C[2v(8t then 1 nm, 4 M

HC / di oxanes[%gnezgﬁdg% %%asgéol?{%ti 0 V\E;\/as pgragci(gi tated with 40 rrLeioI d ether
to af ford 9QcamflubophbmoxyEbanil-hahyls HyyroksylairmpyhiijdobSekhnpl e 38 1
H I ndol e- 2, "5-di car~boxylic acid bis- -~2-i his-(2-amMno- I nai noJ
et hyl caf - bana@tyamyl}l-pmmlﬂsetwl)l%ﬁmélyg‘;??@ifzb%%&bacﬁfgp?‘g}?%g@ﬁﬁ%ﬁ €gSfegf

"Et 0- I nd- hi 0I nd- OEt" was added 3 nL of Tris(2-am noethyl)am ne. The

m xture was rteacted at 55 C for 24 hours and then precipitated with 40 niL

col d di et hy|1}§NM6Dm-ﬂE)es 12/0d (s,i185 881 andalelil 01608 0HEr (s.5;THE 1B ude pr oduct
was taken into 0.1 % aqueous TFA and ifi H Vydac C1$
2.2x25 cm ggc{mm&bmsi (@ggﬂhibédﬁﬂqlﬁ); |7ﬁ¥%%¢£ﬁﬁ§@é%§$ YM’% Z?% (%40
nm/mn.) t f .91 -4 LJ t - . . ME:
350, 7 [ Weory 13 Beainel56 ] o A iddefgy B3R StPHeset e S 25 Bio)

bi s- ((2-(3- (g Qg@iogg s PEIPANECERNEVO Py SPNMR (D248 @als): B--1L 68.56.r K31 605(m,m,

yl ) - anai de) g 70 50 ng (0.087 rnmol) of "EtO0-I|nd- ng-,f}?égdﬁt " agdded 3
nL of 3ani nopF 2Byl-25+6,p8Pdp) i 58 17e 15ha7 fmmn, IHVE, FrheOB: 1 ‘%é\?@eact ed at

55 C for 48 hours d_t P (pitated with 40 nL, cold diethyl ether,
decant ed and(mﬁgg?%@ﬁ&gﬁ%’fchﬁ@'her. The crude product was taken up into

0.1 % aqueous TFA and purified by HPLC (VWdac 12 M C18 2.2x25 cm colum, 0%
to 60% acetonitrile gradient -fi4 WO 03/0, 7212 PCT/ US02/ - 11Q
m nutes, 20 Btepri:n1i-IhdolafZbdigard acitbbisg{ $-gd-amino-ethylcaraamay

(20.4 ng). N5 374.7 [M2H /2 le 40 5-Nitr~o-1 propyl - 1H
i ~adol e-2-ca i CieSter 93

A solution of of 4-({1-[2-(5 -pentaﬂuorophenoxycarbonyl—1-methyl-lH—

A H
. B Cro oo

pyrr01-3-ylcarbamoy1)-lH-indol-S-yl] ~methanoyl}-amino)-1-methyl-1H-pyrrole-
2carboxylic acid pentafluorophenyl ester 10 (150 mg, 0.192 mmole) and
ethylenediamine-1,2 (0.26 ml, 3.94 mmole)in dry DMF (2.0 ml) was kept at ambient
temperature for 24 hours and evaporated. The residue was dissolved in 0.1 TFA and
purified by HPLC (Vydac 12 pm Cyg 2.2x25 cm column, 0% to 60% acetonitrile
gradient over 30 minutes, flow 20 ml./min) to give 1H-indole-2,5-dicarboxylic acid
bis—{[5—(2-amino—ethylcarbamoyl)—l-methyl-1H-pyrrol—3-y1]—amide} 11, as a bis-
trifluoroacetate salt: 56 mg (38%). ES MS: 534.28 (caled. for M+H" 534.28).
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To 3.69 g (15.75 mmol ) of commercial ethyl 5-N tro-2-carboxy-indole
dissolved in 3 5 nL of DMSO was added 2.01 g (31.5 mmol) of KOH. The
reaction iirred vigourously for 30 mins., at which tpagy 2%81:;1_ (315
mol } of Vﬁ 8?@[72% om de was added. After 4 hours an addi tléorﬁa '%

was added and the reaction was reacted overnight. 1 nL 5 % aqueous NH4C1
was added and poured into toluene (15Ex=rmplea%d washed with saturated NaHCO3

(100 m,). The s, L.ayer ext rac t t.h nmL each)
and the conbi né%qgﬁdgén% cé’ylé‘?/‘%’? 6&%’%’6“5&@ %AI” %W(JZZ'?O%#%?%%H ? IZJ over
NazS04 and concentr ated. The,,m;g»giylgtpw%?? Sali¥eadai n 100 nL di oxane and
freeze-dried to give 4.15 g (15 /(? 3. 1H NI\/R{CDCl . 8 8.64

(s, 1H, H- 4 i ndol €pmpBu 12’rwas_$ynth¢866tii asl@sex)lbedﬁon@ompamcthl atpve, Yiglz | H-3

i ndol e), ter), 1.89-1.8 (m

2H, propyl) Z%g/%flcoﬁlfowi%?ﬁs g%/(??%@@af%lﬁééﬁf)@ééﬁ 6H, ethyl ester)
" Ms: 299 [ MWNa] Exanple 41 1 H hzdol e-2, S-dicanboxylic acid
bi s- (~2-(2-anzi fxo-etlryl canba~raoyl)-1 pr~opyl-1 Hiradol-S ylJ-amideJ 94
To a solution of 93 (104 ng, 0.375 mMBkample $0 ni anhydrous Et OAC aild 25
mL anhydr ous net hanol was added 10% Pdl C éDegussa type, ?}eé‘ 05 g).
The flask was!Belidoletdisaubeviicaad big (/A V’df’(‘.’)@'@’r’?l’@’ (alé’”iqy methi-{Hna) Iy
filled with hydrogen at 40 psi. T n s shaken vi gourously for
45 mns. at anbi ent tenperature. H’ﬁeg};% e‘ﬁ}él?'gnwwas filtered through a

Buchner funnel andokipasrdlls enesalthdsizeras wesctibedfoh @oalpouddel bbdveer Hietd:and
washi ngs were concentrated to dryness. The resulti n am no-i ndol e was then

di ssol ved i n(f%) @ivempound 13. Thedtaeldravasoconsirmgd PpES 3bmo| )
"Pfp-1ndole-Pfp" in a vial and placed at 55 C for 24 hours. The crude - 65
WO 03/0i 7212 PCT/ US02/ ~1087 tris-indole was isolated by addition of 40 nL
of 0.001 MHCO to the reaction m Xxturgxahpf Hrecipitate was isolated by
centrifugation and the acidic supernatant decanted. The crude was rinsed
and centri f ugedHoivdelend)s-dicarbdxylic @@d b HGH (2 sdivdetilnwénopropslcoibomovltler . The
product was dried by evaporat| on e fro thanol .. Finally, the crude
resi due was placed in a vial pyrf dg]%l? qreg hyl enedi ami ne was
added. The reacti c atc;d
i ~a vacuo. The regz) n@?@R&E g&héﬁleg%g Cﬁ%e&ﬁco%g?@??g?%t gggl%\n th 40
mL col d diet l(ls'll%)?bﬁtﬁimmdﬁﬁammmdmrewasacbnﬁnmedbyﬁﬁ MSBher. The crude
product was taken up into 0.1 aqueous TFA and purified by HPLC (Vydac 12 M
Cl8 2.2x25 cmcolurnll, 0%to 60% acetonitrile gradient over 30 m nutes, 20
nm./mn.) to afford 94 as the bi S”'“ﬂ?ﬁ)ﬁfﬁate salt This was dissolved in
2 mL dry MeOH, cooled to -20 C and then 4 M HCO / di oxane was added. The
sol ution was pr ecimpl-hlofd2 $ididur m;a@ielllﬂs EfIhRethples- mnpeﬂzzamys t he
bis-HCO salt (30.0 ng). Ms: 345.7 /2 Exanple 42 Pnopyl -1 H
i ndol e-2, 5-dicafboxylic a@rlnrldgrlsamoym pan’piréryl]e@fnsd%b% ~banoyl ) -1

pr-opyl - 1H i fzdol - | J - | ut Qf .0 nmol )

in 50 m_L Et OAc an °?;¥P %t%ﬁ%%hﬁﬁé%e 5&%8%?@8@/5‘]5&0 p(oéégégggmte pres

Al drich) (0. QB59) of &ipduhads. TRSstR¥ABYIE CorFtehell by saviswi t h hydrogen three

times and finally fill'ed with hydrogen at 40 psi. The suspension was shaken

vigourously for 45 mres. at anbient tenperature. The suspension was filter
ed through a Buchner funnel and rinse sev r?l tinmes with nethanol. The
filtrate and washi ngs were concentr at yness. The resulting

am no-indol e was then digs &l‘éﬁ%lbﬁ ﬂﬂzﬁa%yl@ac‘iﬂ-bzs-f{["d(rﬁléj&;%gmbﬁ’tdgﬁ mg (0.15
nunol) 88 in a vial and pl d at 55 C for 24 hours he crude tris-indole
was i sol ated by addition oétlzﬂﬁhrbm;zoﬂ)ﬂ-lﬁéMylM}H@zrrobS -yhieamigak2Q on mi xt ure.
The precipitate was_isol at ed y cen I’If_ gdat| n and_ the acidic supernatant

- decant ed. TheieRQddhngdole-f : ged>gnee nore with 0.001 M HC

and three tines t j ygce from
et hanol . Fi InaI I yw‘%ﬁ%%sﬁé Of-rriggl oggggsdlx\?ﬁoégk%gldgﬂ gcﬁg%%gid?@%_gws:

‘redistilled ehhyleynedsaniand Hel EaOHg200 ?ﬁﬂ])ewammﬁed(atﬁ&@sﬁorl?dhtae(ﬂemoﬁﬁedi f or

72 hrs. and then concentrated ira vacuo. The residye was takezlg lgp - 66
in vacuo to dryness. The residue was freeze-dried from dioxane to give 22.18'g

(99%) of 1H-indole-2,5-dicarboxylic acid diethyl ester, 16 as white powder. MS:
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WO U3/ 0, 7212 PCT/ USO2/-t 1087 into 2 nL, DWF and precipitated with 40 nL
cold diethyl ether, decanted and rinsed once wth ether. The crude product
was take&,djﬁ) /642)519 0.1 % aqueous TFA and purified by HPLC diqfygas +iod7M C1$
2.2x25 ¢ &l um, 0% to 60% acetonitrile gradient over 30 m nutes, 20

m./mn.) to afford 95 as the bis-trifluoroacetate salt. This WﬁgI ﬁagsol ved
in 2 nl dry26RCR(ModDI GNMR (BYISO-dnad dRaA (& 18, H-k miiede); Beiddal &l s added.

The sol ution i pi ed.wth 4 l.d e t f 95 as the

bi sHO sal ¢ MARSIST gyt N Hnindeloh 8 i 110 i rahdble A e BICHGR. 5,

i ndol e-2, 5-digat | b &5, ddg: 32 ah 4Rna0meethyl c~cr ~banoyl ) - 1H

i ndol - S vyl J-Hgdnglq%’egfgggﬁl%ﬁh Sof ut i%’n of(con’merci al_e}t]hyl

5-Ni tro-2-carboxy-indole (87 ng, 0.37 nunol) in 75 nL Et OAc and 25 niL

met hanol was added 10% Pd/ C (Degussa type,. A dri (70.05 g). The flask was
evacuat ed arbderBudHathigl-indolgcly-QicarDOXPHGICIE QL 3L Ll ha| |y filled with

* hydrogen at 40 psg . The. SHEREMHL SnSNAKER V6 BRMIOUsAYadded ttbstiraddns.  at
anbi ent tenperat ?rog?u L sugggﬁ)ssﬁ n&{\%g‘é’ ?ﬁ tg’r ed thr%bugh a Buchner funnel
and rinsed sgH&bAlf1HNB801M2RdicribbRyll acididiethiyl dstar 46 €7 Sdugnd 8 mmels) Wer e

concentrated to dryness. The resulti n% am no- i r}do%e vvasR?t hen %i ssolved in
dry DVF (1 rdcy DMF (1 seQiedanddkentrat agnbient tempergive toisq mu Tojagesulied ol aced at

55 C for 24 hours. .The I riszind [ ok 40 L
of 0. 001 M HERCTE ThiEts et (40 it PURE) Vb aKisHaR Bty BpREFlokisoRg, F)
centri f ugat igpy @Rk B8 Bedoiafeds TRETRMUBMas d@pandeddn AEDE: ¢10046) wed 1 i nsed
and centrifuged once nore wth 0.001 MHC and three tines with water. The

product was wiashediwit veata(@x 20 inbn0.00iM G (BrA0anh and bringi(Zel Q0ymD+ Ree cr ude
resi due wa laced in a vial and 3 nL redis{illed, ethyl

Lded. The ritEsis Byeue disdud shivs st pideyanfiel g AR AR UED
vacuo. The realAne it b ka0 bR Iibhaa bidthylloMe: A7k DyslpbilaeHMRL N 40

col d di et hyl ecanted and rinsed once with ether. The crude product
was taken upDMSO-d):5 4kanusT, TRA, addle 0¥ (nad H yH-siHndple)yaionm 18

2.2x25 cmcolum, 0% to 60% acetonitrile gradi r m 20
nL/min.) to &findple); 38348 Ith&l-Bim ‘?l-e)zfﬁ“Qd%é@et(iﬁgl@ﬁ? tfﬁgrﬁ?’s”m’ssm ved
in 2 nm dry ., e edf o nd -67 WD U3/ Ua7212 PCT/ USU2/ ~1U87
then 1 nL 4 %ﬁ%’ll oé%t%gf’v\ggﬁg d. The solution was pr ecipitated with 40
m. cold ether to afford 96 as the bis-HO salt (7.7 ng). MS: 324.7 [M+2H] /2
Exanpl e 44 5-Nits-o0-1 H indole-2-cafbolylic acid 97 To a solution of
comerci al efteplC: ol ’ G 40ArpQ acld1l® 21 g, 43.6 nunol) in ethanol

(220 i) was added 110 ni. of .2.M NaOH. 7Tk Lan. i 60 C for
18 hours. The rea ?IFIB?P%E'HF‘H%'I dg’iqgg’g'déér}agb@ﬁ@gé%lﬁgho regttr%%?jlisﬁh%’acuo and
then an addi 4 seRable? O ROWEG S0 M@slepiesixilie of haterMgedH (s (20D rwasng
aqueous solution was added 5 MHO followed by 1 MHO until pH 4 was

att ai ned andstirhel 28S08C forcidieed thensovisright st ambisat temperapirg didiereagdiencol | ect ed

by filtrati . Buch fum el h i N : - 40

V) and tw BERa BTt dpBERagd sRIEGal bl ferdtb el 50 o)

| ra vacuo tOoRfhAtddeiddied wift?1h ORI togH-a The gVecigithteNm o) on thel2. 4
i'ndol e) H :

(br s, 1H 1 , 8.68 (dd, 1H, i ndol e .08 (m 1H H 6 indole),
7.54 (m 1H, filefandndashed with vauer((3xs mirandidrigd owergiheypho foxidegins_ Nj t r ~0- 1H
irtdol e-2-carboxylic acid_(2-c -et hyl)-am de,28..4. .18 d nnol ) of
acid 97 was Pfssiater f‘%g‘é(eflﬁélﬂg éﬁ%??ggr%ﬁﬁydfﬂog?gﬁﬁm ﬁ?’g'rhl(‘%%fd\?\l/gs&added. The
reaction was i gkl HeRliAimfis:id, 143 288 & (OCR) URMCHIBONB O HTERBS LS, 1HNe
reacti on was coal 0 anbient tenperature and the m xture concentrated in
vacuo. The rgbiidtéoleRnd.q0ahs &H, Hip6,iindae)7 3.4ii(d, I, dkAnindelel 1 Felss i on
concentrated ifi vacaso. _Finally, fege resi due was taken up into 100 nL

tol uene and inele)dPe s 3B NedheBMdPledt ed i1t vacuo. The residue was
suspended in dry dioxane (220 nlL) and am no-propionitrile (3.96 nL, 54.5
nmol ) was added dropw se. The reaction was stirred at anbient tenperature

‘for 18 hrs. a@ph bhemve@RLRdbled ddidartxyiezciddi(TRS. G-tetfluerophsnybagienidnt o 50

nL DMF and with vigourous ) ..
T% a stirred solution of 1-methyl-indole-2,5-dicarboxylic acid 18 (439 mg, 2.0

22> - RS d My~ O

mmole), triethylamine (12 mmole) in dry DCM (20 ml), maintained at 0°C, the
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stirring 0.001 M HCO was added until pH 3 was attained and then an
additional 200 nL 0.001 M HCO was added. The product was col |l ected by
filtrati uchner -68 WO 03/ 0, 7212 PCT/ LI S02/ - 41( and
washed t&ﬂ&gﬂ%@fﬁ water. The filtrate was dried over PZOS@ZU%EQ&?& cat or
in vacuo to afford 5.13 g (19.9, 919% of 98. 1H NVR (DVSO) : 12.34 (br s,
1H, 1H i nd0‘scﬂhuorBoﬂie(raﬂhmdp}h,enbi-wlﬂumd)@b@at? (Bmimqle) mﬂryDCéM%ibmnmaS 8.04 (m
1 H H6 indole), i.ndol e i ndol e),
3.54.5 49 ( fdsiidoppisedheditred rabtien g v epfpr Hg Dplfor 2n'dna it

i ndol e 2- ca a5l dvasdrae iPPadbltsi | € 98
(2.5 g, ép&n@ﬁlg&v@g&%ﬁgpe %Lﬁyamg%%%i&gﬁgﬁnol %;7?% m.) and cooled to
0 C. The COﬂfﬁzéss%ﬂah@idsﬁus uap dissoloed inddMIFH@A nehend Geedutipn hsedrasédwvill  gas
for 5 hours. The gas stream was renoved, the flask seal ed and kept

oveni i ght aforghenextstopeachisini ng, the suspension was concentrated in vacuo
and t hen coevaporated wth anhydrous ethanol (100 nL) to afford 3.26 g of
imdate ester internediate. 2.26 g of the crude was suspended in anhydrous
et hanol (10Qt¢H: 1-088h@dnisle® dramogdliducid bid- {if{cabhmdnidogl-NH3 gas. After
4 hrs. the gas source was rermved the flask seal ed and placed at 4 C
over ni ght . lethyldasbams et ird araly apided 20centrated in vacuo and

ted th “eth
A LT BN P e
et hanol and gy i,ad aa&d\q@tg/]ypd[co(]{e‘lgﬁ%myﬂe ?@drﬂ:h& £0.86).nmad ﬂlasﬁfw;ﬁ&vacdaltd&lvR

(DMSO) : 8 9.1-9.05 (br indole , amdine), 8.75-8 br s, 2 H,
am di ne), 8.06 thedlushed 3 Hags wididiydjogen and finafly filled withy hyc}feéfme'c)t 407028 (s, 1H,

:::-?nl 3gﬂae)z%SQSH?%gg%%Q%qqslégrgtqndvas s%n‘reg gg%us%ylr_gt 23N5 for2 790\.&% Exanpl e 47 |
bi s-~~2-(2-¢ ggeggy\!v Lhik@¥d sﬁ@ﬂ%{igw{ih df EL1ito ol Bhchtled fimeliall 100 To

asolutlono r0|n e-am di ne" ng, 0.375 mmol) iil nethanol
(30 ni) and tEérQﬁefL(r&ﬂlwhsmllsMsemidetdndﬂ%PdslﬁaKlDegmsﬁM Thﬁdrich) (0.05
g). The flask was evacuated and flushed with h droge threFlé qgf?d%n
finally fil lcombiedHiligigrpg srshipesyaseyaporpird 4 SHER

vi gourousl y for 4500051553, A00% £bor iR acidle. e BRI IS4 w87

t enper at ur e. e ‘suspensi tered through a Buchner funnel and
rinsed severfa} tHeingRiSstey WithomiphsifiodtionThe filtrate and washings were

concentrated to dryness. The resul t| n am no-i ndol e en di ssolved in
chy DVF (1.9 i) Ataluterefl 1-mpethyd-ipdpleg,Srdc E%ﬁbcacﬂr%&s%é e-Pfp" in a vial
and Iaced 0 t i mL
col dpdl et hyl eté?tﬁ ;op}{?ggliﬁ%tggf%@dﬂ %?ﬁ)sgéﬁg(ﬂ%es e%\n@? 5%%3?@@%2@%%1‘32&1‘%)0%“

was taken upag Hés‘én@edlat%v@)w-@ﬁﬂm-ﬂfﬁ’ctﬂy”ldIrppynrcﬂeedcabbomyhc rilQ{( VWdac 12 ~, M
Cls 2.2x25 cmcolum, 0%to 60% acetoiutrile gradle t over 30 %gtes, 20

m/mn.) to eibamidoylethdsamids (Bidsmmols) in diyRME LR Sral) sups deeptpt g

di | ved 2 / di
s added.  REPEBATE g AR R Bre el T T T e b e o
100 as the bigoitinsakte frbdpRatdTas difed m&@z@utﬁ dl%ﬁlbﬂiﬁlﬂo EtEphrel plﬁif&ld by

Car bazol e- 3, 6-di canboxylic acid clipen.tafl uono | ze~zyl estej oL

Conmer ci al cHPhEASlydaq B 02 @1s 22525 wimasilymngys £695 rﬁG@thhTﬂiechﬁdéfff’éBé‘?fzene (48
mh) and tri chI or.oacetonitri un

added to the3@miRyes,go eé)cIi’Lgﬂ‘gk@(gw? é—me%pi\l—lp@%%@%gﬁ 153509 ﬁ%éa%\l/\%@ §f‘it With
reflux conde . (RN EEh v 3-YBaLe 10, 409b6- After 2
ll1rs. 20 nL Oge([:r‘% Hﬁﬂﬁ?eﬁ e&%ﬁca@ﬁdﬁ?«?ﬂ)ﬁ g%a% thgﬁ#errpggature i ncreased to 120
C for 2 hour giflubfeceiatet salt empa $8% D The strocttedvasconfivnedbuRd Mben suspended in
2 MKOH (200 nmL), refluxed for 1 hour and finally, filtered through a
-Buclmer fiuuiel. The filtrate was adjusted to pH 3 with 5 MHCI, cooled to

anbi ent tenperature and filtered. The filtrate was dried by coevaporation
from methanol three times to afford 1.86 g of crude diacid.
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The crude diacid was dissolved in and concentrated from anhydrous pyridine
three tines and dissolved in dry DM ( 14.5 nlL). Diisopropyl et hyl al ni ne
(5.05 m_S% Lg_ (Ided followed by 2.62 nL (15.25 inmol) ofper/usoz/+1087
pentaflu %@ﬁ ’ﬁgll -trifluoroacetate. The reaction was stirred at anbi ent
tenperature overni ght and then concentrated in vacuo. The residue was then
purified on a silica gel columm usingxafipde® OAc/t ol uene. The product was
di ssol ved i n anhydrous benzene (30 mnmL) and freeze dried to afford 290 ng
(0.494 mol, 7% Jdi—IIMea-Z,ﬁaﬁcarbwhe%@%gﬁlé'@@??@gyi%/ E"ii’i?y i 1H NMVR
(CDC13): 8 9.04 (s, 2H H4,5), I8-Bdeldtyl]2puidet %2 8) . 7.64 {d, 2H, H2, 7).
Exanpl e 49 9H Carbazol e-3, 6-dicarboxylic acid bis- )

f (2-(2-ar ni Gaprt byl C22bhwkymbonyl 1l indoldaylcabsmavlidBrindal-398- To a
solution of "5-vitro-indol g, O en_15vil) i n nethanol (25 nl)

and Et OAc ( 2E:thanoyl}vgsaingHHEANAAI0z rY ipad gthvle pe;- Al drich) (0.01 g). The
flaslc was evacug[toeadstg.{]:g giuﬁﬁﬂ%@?}?ﬁt’r ndNEP QG E 8Qd bibyeest@n(@2d mgal | y
at 4 psSI .

filled with hydrogen he suspensi on was shal cen wquurousl y for
45 nins. at oEheble)ie MraEaclie miyhes sdiegdi% BHC@sgassk tameedldichlfgh a

Buch fiu~. nel dri d | t] ith | . The A£i d
g,séh{‘;;sd'm; @“Emg%Fh\%A{‘;acuazfdéﬁ{gﬁa%hﬁ%g%m{%ﬁﬂ%%iﬁeaoaﬁlﬁ SRl ERE e,
i ssolved in dr : n e oC

" Pf p- Car bazdY 1@“—%@5‘32‘:’?@% 45111‘5%16 eﬁaﬁhgg%ﬁg?‘gglé%%%?g%ggﬁ or 2 °ﬁ315ra§ .23 The

Boc- pr ot ect gfh PHOSUCHL MRS RAGTInBickal wab ftéd ¢ thrbughod padiofdCelise inea her
decanted and r i

Insed once with ether. To the r esidue v\@s a?g@erfpgfim Sf)| e (0.8
nL) and t herBuchhéd funndanéthep the fuamelavas rinsyd seyreal ERE PG P8 &t ned at
anbi ent temperature for 30 m.nutes.and. ] §idpiead ed with
40 nL col d M@Sﬁylﬁ‘@t%&b}ne&?@ ﬁ?@&dé{”’ﬁgmbgsﬁ‘gaedé Vtc‘?lgnbllg&eed?vlﬁt§ %&Igtq h_e?@teThe crude
product vas fakeliil 4 HhRol-hefyRUHERMSITFLarbotylipicid (2echrbamispie il dac 12

~.Mds 2.2x cm col um, 0% to 60% acet oni hz|l e gradi ent over 30 m nutes,
20 nL/nin.) dmsidaffasusedif? tesexhsiepiviheutipuiifieatidficet ate salt. This was

dissolved in 6 nL dry MeOH, | - 20 _ 1

w- added. The sobsplusRmaeomras 0 ol 478 Mgt ATy ipdbdtd os DX
102 the bjs- ' i dvR) Imeaiybh-aentfo-1- H
ndol e- 2. e5-%ﬁ‘ggggﬁge%%?‘%gég}%ﬁg@?ﬂi%r-%(stf?gargrﬁiizsrcgg? %le e Aiggf_?il oyl )-1 H

i radol - S yl Jyamgi-dH=pybrote-2-chibogylatetin diy BMEFE| oyl )owasksat #HEpvdient H i radol - 5

yl J-anai deJ 103, (Scherrae 6) Loading qf .the ljnker. 2. 5. . ) MBHA
resin (S=1.0@mpaeasurs ey 4&purna\yaperates. f IRsSEee Viésé%"afef]}g%&%nifr%la

4- hydr oxybenzoi ¢ \ag| quse | WastdoBbcté®on et WesbhedwithF t o
which 1.18 Q 1}1._1)6@'()%%}1%}@\}\%&[{%8%21 .1 Tﬁ%aascl eacr m xt Sre was poured to
the resin ang.waes:30hl)ahedthge@xByml) and ridat . vaFireoves phesphorus pentoxiggto
03/0S7212 PCT/ USU21-41087 was drai ned, washed, w.t.h. S pxture of
10 nL DVF angivé 142}néﬁﬁlé&v)cﬂférﬁ{hézxk%@g%}?@%’%l‘ﬁiﬂﬁgo%ﬂg%rt)%ﬁo‘@?xgﬁi ght at
room t enper at ur hLS) .. The . N8 Xty | 1 i edteppNerhe Washed
with DVE (3x)n%°%$%§1¥a%%3%@ﬁ%%ﬁwg% Cét‘%gvf}?%%c@ﬁ% (2%) . DOM (2x),

net hanol (Zxém&&ﬂ%%as{c%ﬁ’mﬁéﬁboiEsmmdﬂ}Bm. get 2.8 g phenol resin. The

degree of substitution was S= sin Ilat d fi Tlt}P-e wei ght
i ncrease). LStapiBrglHfIndole-X.3-¢ carbamovyl}-1-

N-t ent - but yl QXé(I:Sr qEn&ld ga,gl

suspended i nlZE9 =8 nL (5 n unol) DI C was added followed by 100 ny
(0.8 mmol) DVAP. ?somléfp@mt ﬂﬂ[%bgcémg@é@MylWH-hidnl-Sytdarhamisfl)-Tiﬁhen lear
solution was added to the dry, 2.8 g I

.5 mol ) phenol r Sy B&andthe
m xture was agjll-aietichnoyl remigb)-11d-indpler stﬁrt@ﬁylﬂ%@m? P@M&@F%tzgr(é. F80-fiext day
th [ I i ai ned 1ed. Wit 3%) . hesyeld for OH
ar oups. ver o BBekba b eBRpRaRF o (4 1 FUZsL PR R R G

0.5 nL DI EA e j 53 1hedaN0. 1 BRN, anBDOMified BxHPLAEt hanol
(2x), ether (@%a%dﬁ%}aa%eﬁiigﬁﬁﬁeﬂgﬁ%?g#i n 3.2g BZ.anThe degr ee of

“substi tuti on Waga@bpin Oy 32x280k @lues) 1% to 666 edetonitnilagragisng AYeriXer enent .
Synthesis. 160 ng (0.1 nmol ) Boc- SA n- Hba- [ 2) .was. .swelil.ed i CM f or
ten mnutes anbuteasflewan lﬂﬂ)HB'é)thcﬂl‘(/ﬁ Hﬁ‘“ﬁﬁof‘)&gxé'éﬁ&%?gygﬁ iaglglsmsl'ﬁﬂz glr;nglo
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mnutes. It was washed 3x with DCM and 3x with DMF. The unprotected B3 was
coupled in DM with 151 ng (0.3 nmmol) B4 di peptide (synthesized separately
in solution) using 108 ng (0.285 nnnol) HBTU and 104 ~.L : Dl EA
f or thre@’%@“’?’e‘%ul ting in the resin bound tripeptide, BSlf&'{'ﬁse(ﬁggjgi)/n was
washed with DMF (3x), DCM (3x) and was treated with the TFA/ ani sol / DCM
reagent agakylbaba3Bylyl H-aslol Tha]-ERillehas, sadhiedibiroadetate VP BY) and DVF
(3x). The free am no containing nolecule was treated with 10 fold excess of
1H Pyrazol e(%) E8MEx60M HMEHN dr ochl ori de (146.6 ng, 1.0 nmol) and DI EA
(344 ~,L, 2.0 mmol) ovenught at roomternperahue to give B6. Finally, the
product 103 was cleaved fromthe resin by treating with EDA at room
tenperature for 1 hour. The resin waBxdmplex ed of f, the supernatant was
evaporated in vacuum and the remai_ni_n_g oi | was . regziyri %Balt ed f r omvet hanol
Wi th ether. Thélpladelddiserdbowdis asiliisdOW -SHHHHES e AHYH- LG pr oduct
" was purif ed wwth HPLC (Wdac 12.,~m | g colum, 0%to 60%-72

WO 03/ 0S7212 PCT/ US02/ . 11087 acé’{”é’ﬁ’i’ﬁ'?"’é é’?é@f gﬁnt over 30 ninutes, flow 20

m,/mn). TW‘%@H 634 ng (24% 103. ES MS: 648. 26 (cal cd.
for MHH+' 648° : npre ndol e- 2, S-di ca~~boxylic acid f

5- ~( 2- ( 2- anai ~ao MWMAYCLHSHdrm ¥ mmols) Wasasisled drapwisegiagbisred solution o
~2-(2-guanidirao-et 7~yl caf-b oyl ),-1 H i oAl ; : samne
amount of tBﬂWIW@ﬁ@é‘%eeéﬁﬂeﬁ’pggﬁgﬁ?@a W%W%%,t‘bsghgﬁnéep%%%%ﬁgﬁad of
removi ng the praotecti I ¥ Blwsdhe@wad NaHoo4 i@smnl) andt h EDA as
described i W@cgﬁpﬁqtgh@g@gﬁd% rrégglﬁlf{ne%ﬁ’a% ne was treat e((rtlie(vx,i th 146.6 ng (1.0
nunol e) of LiAt&yB azidloan); drésdvenstidiinn eulfajel pastevapeiatrd. IThe FVFINE 5136) sol ution

overnight. The reaction m xture S evapar d to dryp d the remaining
oi | was di sshtoamatograpiedmvenrailicygelerivg Z(Sé%ggm)%lln.g%qﬁg&%ggr otection was

conpl ete in 20 Tadhisanihen- bty psaaainiss Btatkebhatiadsy(cagioli on of 45

m. col d diet precipitate was Tiltered f, was washed with
ether and wagner-NerCIL e, NH A st ghd yeltowoanp Thi Siredungiwas qapfimedipdat 12 pm
C18 2.2x25 cmcolum, 0%to 60% acetonitrile gradient over 30 m nutes, flow
20 nL/mn). NM&.overall yield was 15.2 ng (22% 104. ES 1VIS: 648. 26
(calcd. for M-H+ 648.28). Exanple 52 1H I ndol e-2, 5-di car~boaylic acid

bi s- ~~2- (2- guani di ~ao-et h, 7~l carbaT~i oyl )-1H i ndol -5 yl J-anai deJ 105 8.2 ny

(0.01 nml e)g; %:‘Q@MT-MKEH&EH\JNTHQHJ;B;M;B__Ml e) of 1H

Pyrazol e-1-c oxam di ne hydrochloride in DVF {)Zrni%égl uti 0);1 gﬁ descri bed
in Exanple 51. AfAaplutieapsMVTaNHCERCHENHy 23 62008 ek 1 with HPLC
in the sanme way. Yield: 15 6 23% B9, P 7 I r MEHH
690. 30) . Exappreoles-INNj- ’fs(t%{‘ggt-“%,y%a-{%‘?“c‘@Pﬁg%%gmgg?g% G 153 n?iﬂ;iﬁl

bi s- ~( 2- (2- apa| - k BelBienbt afura ik evapott eA

6- Anuno-lHi%%clﬁb(%‘r)%iy e %%:?gﬁr?gt hylenese;tﬂgrér 107 (REVCHI To a sqlution
of 6-Nitro- lidsidne elas cBevapolatedyittctolusnd (FrdOAynD) aad eromeiwerapdedy ¥ 6 S5l e)

. : ) o
I\/\?) 83 |m0X t7 g &ggglfco{{lerrtu? ?ZI’.]SO )lZ/SECtmh)yulsgl%er;ﬁ%u?e g)f l%éx]ang/A%Bé)t Eéj'i)c,:aé R0 ¥RR 10 743

g (96%) of MMT-NHCH,CH,NHC(=N-Boc)NH-Boc 24. The structure was
confirmed by ES MS and 'H-NMR.

Step C: NH,CH,CH,NHC(=N-Boc)NH-Boc 25
To a stirred solution of MMT-NHCH,CH,NHC(=N-Boc)NH-Boc 24 (7.0 mg,

12.2 mmole) in the mixture AcOEt/MeOH (3:1, 200 ml) was added 10% Pd/C
(Degussa type, Aldrich) (1.0 g). The flask was evacuated and then flushed 3 times

with hydrogen and finally filled with hydrogen at 40 to 50 psi. The resultant
suspension was stirred vigrously at 23°C for 24 hour. The suspended material was

filtered off through a pad of Celite in a Buchner funnel and then the funnel was rinsed
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PCT/ US02/ ~1087 added. The flask was rinsed 3 tinmes with hydrogen and filled
with hydrogen at 30 to 35 psi, The suspension was stirred vigorously at
roomtenpera for 30 mnutes. The catalyst was filter g 9fidonsidie
filtrate @/‘g&gﬁorat ed i Ta >>acuo to dryness. The resul tec}%

6- am no- 1H-i ndol e- 2-carboxylic acid nmethyl ester gave a single spot on TLC
(Silica, tolyenrtigehwincanailiepdid ofeOH. Thy cambingdfilusiednd Weshitdfe next

step without purification Step B~ 1H I ndole-2 5-dic | i N

aci dbi s- f [ 2wasevsopEsliB A2 tprﬂimw&wTl@-fﬁ‘%“%ﬁ?%?‘“@%@@@%%( Peshl y
prepared { i b above 2 aM.00s } | &riBa boxylic acid nethyl
ester (0. Qiﬁﬂﬂgﬁ_gao&zgWoﬁsé'lg%c%@’gg—%{ﬂﬁggﬁwgﬁ&gpsn%.ﬁ{%% mg (0.44 mmol e)

= T SIS D1y B - @ ZHIBICAIQTHY SAdF eSS~ The oily

" residue was trit1 ted Wi th,ether to give 200 ng (83% solid product which

was pure enBﬁ@M—Ml - PaY nt hesis without further purification.
Step C ~ 1 HIndal & 3ioy HHicpapBad/10 @32chg, ®1Gmnmle) and
[2-(2-am no- et hy%csg)} éoéoylc)-fel-l-i ndgl 6-€I | -am des 106 51%24%9 g)owggl mol e)
109 ( R=CH3) NIBSHICEENHGEN-RoQNHLB 36 {1441n2, d2hymeaieln dr AMFA} @ WS Rept  at
55 C overnight (18 hrs) and was evgporated to dr SS. .. i was
di ssol ved | iept aemisohimeraig st et iRl eafﬁﬁug{‘]?eg%@‘fgg’ﬁedm of
ether. The precipita AP kBt ShbidRSeMPEaade Foki1aea t h
et her and mg%ﬁlﬁﬂ%éh’ré$ﬁye@]§9§/ggﬂi(gg%?/ ﬂr(ﬁ?iaed V\}ith HPLC {Vydac 12 p, m C18

2.2x25 cm cQlsBated P06 Resdionivediih 6.1¢6 BHAqntifiod by FR.GriVidaed? v ow 20
m./ mn). The %Blﬁ‘ﬂi fied compound was transferred to HC_ _salt by di?(zol ving in
2 nL et handg 2 2x2%tinmghwin, 0% tri0% avetonairile gradienteayss 3AmanpEd o8 #%t i ng wi t h

ether. The overall yield was.9 Q 06.:. . B2_WV5; P30 (calcd. for
M+ 606. 2@)L/min)tg give M%ﬁ?#r@%ﬁ@@éﬁ‘%ﬁ? g? @%’ﬁf{ UiiS!|012/ ~1087 1 H
| rrdol e-2, j a‘?p&)f | JnSetAL 191-Brfo1-3-A1-adrdw} 186 2s Dbiptirifipyroeatdiasaaoyl ) - 1 H
irtdol-6 yl t Il(?‘?‘lg e~ )\{11 C%S(rqrpotnd 111 was s;’/nt hesi zed as descri bed for
Conmpound 1066img B&NES MS8; 6183h@Ipippane- 1, 3-dianine in Step C. Yield 8.6
ng (18%; MsS: 634.38 (calcd. for MrH+ 634.29). Exanple 55
N, N - Bi s-(2-(2-am no-etlayl carban 2oyl )-IH irzdol-5 ylJ-isopl athal am de 112
Conmpotuid 112 was synt hesi zed as geng&ﬂnbyeﬁ)escri bed for Conpound 106 in
Exanpl e 53. Yield 10.9 ng (18%; Ms: 567.26 (calcd. for MrH+ 567.25).
Exanpl e 56 Pyr pirdiyfage-2,5-deaiboatlicloidlis-¢/ sa@rarbamsintideyp-etiylogthamoey)-1-
. 0- et hyl car bat noyly)-l H ir7dol -5&\;} arra’)ggf 11% ggﬁrpound 113 was
synt hesi zed as general |y descPioBsd!H@yrrelipladd“e0dli n
Step A: Pyrrole-2,5-dicarboxylic acid 31
Pyrrole-2,5-dicarbaldehyde was prepared in three steps according to the

literature (R. Miller and K. Olsson, 4cta Chemica Scandinavica B, 1981, 35, 303-
304) from pyrrole-2-carboxaldehyde. 'H NMR (DMSO-dg) 8 13.08 (br. S), 9.74 (s),
7.04 (s).

Pyrrole-2,5-dicarbaldehyde (0.21 g, 1.71 mmol) was dissolved in 35 ml of
hot water and placed in a hot water bath (95-100 °C). A solution of KMnO, (0.788 g,
5.13 mmol) in 10 ml of water was added dropwise 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
precipitates (MnO,) were filtered off and washed with water, The filtrate was
acidified at 0 °C with 5 M HCl to pH 2, evaporated to dryness, and dried under high
vacuum. The product was dissolved in 80 ml of anhydrous EtOH and the solution
was filtered through a funnel. The filtrate was evaporated to give a brown solid (0.25
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Exanple 53. Yield 23.2 ng (41%; Ms: 568.24 (calcd. f '
el ¢ ; : . . for M-H*
Exam(:)l((za 5; Pyridit7e-2, 4-dicarboxylic acid ( 208 24).
i's am t ao- et hyI car ~banaoyl ) - 1H i tadol -5-yl J anai qg)r
114 was PHE?2ed as general ly described for Conpound 106’%%'4532?18?3“?3

Yield 17.1 ng (30%; Ms: 568.24 (calcd. for MtH+' 568. 24
| e 58
W;hg: tgeyl?’ Jg‘:_) WhieRkrab ¥ inteRtreskctivnswitl{odt fidthanpurificativnyl (fCMH

arni de~ 115 Conpound 115
descri bed fdﬁ)dd{erdDW-gB fgg’- 68{(@%’\}63%)%855(@2%59 I\/gs %gg.erzgl |(>c/al cd. for

I\N/HH+ 568.24). -75 WD 03/0a7212 PCT/L1S02/~ 1087 Exanple 59
11IE\3| CEI s-~2-(2-arnirro-ethyl car-bantoyl )-1 Hir~dol-6 ylJ-isopl z.thal anai de
npound ; SR eéj)mB’f or Conpound 106 in

Exampl e 53. YEBrSA S G R Te T Ve 567, 26

Efgm()l g ?g Pyri dlT\@aaoluﬁenioﬁwtniaeyﬁr@cawwhc(a%%l (%d°4 g)n 0 10mi of all-5ny51025)
arnirao-et. 7zyl

117 ves Sy ROl e pissgiRor APyt il 32l s Mgptroph THTPOLNC

I e 5.5 Zggk%ﬁi %%PX lgﬁrl tﬁﬁﬁo@g%éﬁé 8 mid 80 At Hhe @ftﬁloﬂ@lxhﬁe{w&pl e 61

Pyri di ne- 2, c acl I S- (2-anzirao-etla
yl car - bann, )-1H
i radol -6 yl Juamhéilp Qiéﬁlmnmummmﬁﬂmmdssynﬁﬁlétﬁoﬁéﬂeﬁ@e’@@ﬁéP&?‘Hﬁ% escri bed

for Conmpound 106 in Exanple 53. Yield 35 3
bi <~ ¢ 565, 24pftnapraiopf 1 Iepryhe ssichi yias o g g MPor i el od. ot
(~2-( Aadh erd7v%tt?watze¥ kﬁﬂﬁf"ﬁ% LAQ W dveiNaLSAL |T'h§ solvent was evaporated

and the product was adsorbed onto silica gel, which was placed on the top of silica

gel column to run the flash chromatography by using toluene-ethyl acetate (30:1) as
eluent. The product as small crystals were obtained (0.406 g). YF NMR (CDCl3) 6 -
152.13 (d), -156.80 (1), -161.60 (t). The total yield for the above two steps reaction
was 49%.

Step C: 1H-Pyrrole-2.5-dicarboxylic acid bis-{[5-(2-carbamimidoyl-

ethvlcarbamovl)—l—pronvl—1H—nvrrol-3—v11-amide} 33

General Procedure A: To a solution of 4-nitro-1-propyl-1H-pyrrole-2-
carboxylic acid (2-carbamimidoyl-ethyl)-amide (52 mg, 0.2 mmol) in 15 ml of
MeOH was added 20 mg of 5% Pd/C under argon. The reaction mixture was flashed
with hydrogen and shaken under hydrogen at 30 psi for 30 min. The catalyst was
removed by filtration through celite and washed with methanol. The filtrate was
evaporated to dryness to give 4-amino-1-propyl-1H-pyrrole-2-carboxylic acid (2-
carbamimidoyl-ethyl)-amide 34. This product was immediately used in next step
reaction.

General Procedure B: A mixture of above amine 34 and pyrrole-2,5-
dicarboxylic acid dipentafluorophenyl ester 32 (34.1 mg, 0.07 mmol) in 2 ml of
anhydrous DMF under argon was stirred at 55 °C overnight. The product was directly
purified by reverse phase HPLC (Zorbax SB-C18 2.2X25 cm; Mobile phase: A =
water with 0.1% TFA, B = CH3CN with 0.1% TFA; Gradient: 0 to 60% B, 40 min;
Flow rate: 10 ml/min). The purified compound was transferred to its HCI salt by
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yl J-am de) 119 Conpound 119 was synthesized as generally described for
Compound x06 in Exanple 53. Yield 9.6 ng (17%; M. 557.23 (calcd. for

M-H+ 557, 24) _Exanpl e 63 Thi ophene- -2, S-dicarbo~,ylic '
bi s- ~( 2- 3%%7%0 etl ayl carbarnoyl)-1 H indol - 5 vl J am de ; /6502/4&%;%0und

120 was synthesi zed as generally descri bed for und 106 .in Exanpl e 53.
Yield 8.7 nydisssdving itns2 mlef methnol feHOngradﬂAﬂHmO gO@%}waiEsia P%l"glgh 1 H

ol <51 3. ahichae TN e ety it R O PRERAPETRY g | f

synt heSI zed ﬁ%g&?dﬁ%ﬁiek xncﬂﬁé@&échiﬁ&tefswer@@ﬂmwdladdaﬁédnrheﬁmnﬁbmxﬁ@ Yi el d
3.7 mg (799 ; 557. 23 (calcd. fox MrHH M)é E>g)] nple 65 1 H

| f adol e- 2, SQHQCI@@@%)YESMC(S%&@M*}EX 29751561( ot & hyl canbanoyl J- |
-methyl -1 H befaziinidazole-5 ylJ-arr~ideJ 122 Conmpound 122 was synt hesi zed
as generally described for Conpound 106 in Exanple 53. Yield 6.8ng (10%;
Ms: 636.37 (calcd. for MrH+: 636. 40) .5 he 66 | H hadol e-2, 5-di carboxylic
acid bis-(~2-j2-(2-1a~~d~~oxy-ethyl amizo)-ethyl carbar~aoylJ IH

i radol - 6-yl J- dif-Be)olk235-Qisnimxplic dﬁ@bwa@k@-nmrbgmlmE&dyb@11gjye¢7éﬂmby@~1 déscri bed

604, 51) | Exarpl e 67 1 H I f s8R Lm0 CURoAU el B b o
M %6 N tro- 1471 ndal %ﬁetﬁglh%‘“i@{‘mgﬂﬁdf’%‘wz'é A T L P
ethyl)-amide 36 (60 mg, 0.2 mmol) was reduced to 4-amino-1-(3-methyl-butyl)-1H-
pyrrole-2-carboxylic acid (2-carbamimidoyl-ethyl)-amide 37 by hydrogenation
according to general procedure A in Example 10.
Pyrrole-2,5-dicarboxylic acid dipentafluorophenyl ester 32 (34.1 mg, 0.07
mmol) was condensed with above amine according to general procedure B in

example 10 to give 35 (24.2 mg, 48%). ESI MS: m/z 650.39 (M + H"), 325.69 (M/2
+H.

Example 12
1H-Pyrrole-2,5-dicarboxylic acid bis-{[5-(2-carbamimidoyl-ethylcarbamoyl)-1-
methyl-1H-pyrrol-3-yl]-amide} 38

1-Methyl-4-nitro-1H-pyrrole-2-carboxylic acid (2-carbamimidoyl-ethyl)-
amide 39 (47.8 mg, 0.2 mmol) was reduced to 4-amino-1-methyl-1H-pyrrole-2-
carboxylic acid (2-carbamimidoyl-ethyl)-amide 40 by hydrogenation according to
general procedure A in example 10.

Pyrrole-2,5-dicarboxylic acid dipentafluoropheny! ester 32 (34.1 mg, 0.07
mmol) was condensed with above amine according to general procedure B in

example 10 to give 38 (31.5 mg, 74%). ESTMS: 538.26 (M + H") 269.63 (M/2 + HY.

Example 13
Thiophene-2,5-dicarboxylic acid bis-{{5-(3-carbamimidoyl-propylcarbamoyl)-1-(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} 41
Step A: N-(3-CyanopropyDphthalimide 42
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500 ng (2.27 mmole) 6-Nitro-1Hindol e-2-carboxylic acid

dissolved in 4 nL neat N, N -di methyl -ethane- 1?/2- di am ne,rm\t/\/ggI I gztp'?ratNaES C
oven-i gh%&%\é\@g evaporated. The oily residue was triturgiggkomigs7n- hexane
to give 49 yellow solid which was no further purified. Ms: 277.13
(calcd for MrH+: 277.13). Step B: 6- Amino- 1Hindol e-2-car boxylic acid -
(2- di met hyl ani noa gfikiths oppotaeivt2philislimids 68.48 goh 046 D, adrflg (0.3 nmole) 125

'g Eaikmméiutfmﬁwgpg?cg%’@gw B11 Al)eh SAAY of PG RV RPBIE R0 30 1 o
5 psi. The eég)é& nffé) \g\gfaﬁ?qsﬂtﬁ 36@&1#%%%? a@leol OV STRE Sdacedf or 30

m nut es. re trate was evaporated ira
vacuo to dr%ﬂﬁ%ﬁlor%ﬁn%@ infl XIR6THEGomksiRsl dhbsrofdim sobuttonsyaspvashehwifh

purification. . 03/ 0S72
i H(-j: (r:]g(r) IboxyD 5% Haﬁgﬂ dqlugzusl?ﬁmldnﬁ@léﬂpgﬁfwusuﬁ@ﬂllﬁﬁg‘;ﬁ’gﬁv £ b dé)ulse ?
am de
di ssol ved | Na3S@f- %%W Preora @%I?rfgc?lp%x%%e%a&fgﬁg é?taﬁg& i g@%jmgm?ﬂﬁégﬁ \(/:vas

aci d di pent c?deap*i'ﬁ ¥ was thdly BNAARLE The sQicforikd and cdl@@tedthy
0. 6 nmol
Dl EA were agjg e m xtur e§vvas heat ed under argon at 55 C E)ver ni ght ®)

(18 hrs) thﬁnraei@e wnmdmaﬂsmateeamm@ts@derm@ FRer. 108 PRRAICHWAS fied with

HPLC (VWyd ~ ~ °
e S e sty e ary o s Ml e AR ‘t@%ﬁ"é‘?‘ﬁwﬁﬁ‘éﬂ 2 to

HC salt byg % i
_ d, ) 22 KNt
di oxane and( :753 ‘Wgtt{r@d\% ﬂ?heg?gfod y?e?aﬂmgj \An%m.'g%w/’():l 124WEII§SI nI\/IS
662d29 (cal 2@118 ffggs(d\ﬁllﬂét 2662. 32) . Exanple 68 1 H Indole-2, 5-dicarboxylic
acid bis-~( 3-di net | ZyI anti no, ~ropyl canbanmoyl )-1 H i ndol 5 ylJ-atatide)
é)Z(;npclogpggndY}é?dvv?s iynt hesi 0zed as generally described for Conpound 124 in
ol o o8 ! g gﬂ g 214£ H @jdro%ﬁf%ﬁﬁéﬁcal cd. for M-H+: 690. 35).
bi s- (~2-(2-dinetl gﬂlmé @Qq,eycgaﬁo Bpirhalithide 27.58

g0l33.29 dmepl) #0d
i ndol -6-t~l J-am 128 Conpound IEbgl?was synt he5| zed as Qer ally descri bed
for Conpoundhyi ﬂifhémemyﬂlmmfbgﬁﬁ 22%11@10@1142@‘1?1‘(? ethggpol ‘N,‘E?S%(gjga Bal cd. for

M-H+: 666. 35) .- le 70
bi s-~(2-(2- deP%Fé P&?mlrghﬁé&}?ﬁ @é?ngéﬁggg‘l%?%ﬁyé hﬁfﬁ%‘éﬁiét\lval_ls i ndol -6

yl J-anai de) 19 L5 ¢ epad “%aﬁly&e&h&mtdaﬁememe pecipiisies Mtamjremowectb

: ound 124
in Exarrpleé%1 237 nmg {34%; MS. 694. 36 (calcd. for I\/Hrl—rtyrpéb39)
78 . ﬂltratlon The ﬁltrate was evaporated to a small volume. The residue was cooled to

oC and then treated with 10 N NaOH solution (6 ml). This basic solution was
extracted with chloroform (80 ml X 4). The combined chloroform solution was dried
over Na;SO, and evaporated to dryness. The residue was extracted with ether (100
ml) and precipitated after anhydrous HCl was passed through ether solution. A white
solid was obiained (2.2 g, 51%). 'H NMR (DMSO-d) & 8.12 (br, 5), 2.82 (m, 2H),
2.61 (t, 2H), 1.86 (quintet, 2H).

Step C: 1-(3 -Methvl—butvl)-4—nitro—1H—pvrrole-2-carboxvlic acid ethyl ester 44

4-Nitro-1H-pyrrole-2-carboxylic acid ethyl ester (3.69 g, 20.04 mmol) was
dissolved in 100 ml of hot anhydrous ethanol and the solution was cooled to room
temperature. 30 ml of sodium ethoxide (about 1M) in ethanol was added. The
reaction mixture was stirred at room temperature for 20 min and 1-bromo-3-
methylbutane (8 ml) was added. The mixture was stirred at reflux for 6 h and cooled

to room temperature and then poured into water. The pale yellow precipitates were
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WO 031057212 PCT/ US02/ ~1087 Exanple 71 | H hzdol e-2, 5-dicaf-boxylic acid
bi s-(~2-~2-(2-hydrohy-et7iyla~rt i~ao) etlaylcanbanzoyl J-1H indol-5

yl ~-am dgj, 43 Itzep A S Nitro 1H indole 2 carboxylic aci Gpcr/uso2/41087

[ ~~- hydroxy e hy am no)-ethvll-amde _131 To a solution of 2.34 g (10

mml e) S-Nitro-1H-indol e-2-carboxylic acid, et ester,132 in §5 xnL DMF
5.2 g (50 neellegtedby filteationoweshag Wathi wadgr. é@%@%ﬁs{tog@@ thabrosyetdd 48 t he

m xture was 4(?@/@ at SS C for 36 hrs under argon atnosphere. It was then
evapor ated t0“dtyness acid the oily residue was di ssolved at room
tenperature in ethanol resulting in an i medi ate crystal formation. The
crystals were flltered off vvashed wth ethanol (2x) and drled to give 2.08
g product {7StepD: V& 3yl ' hl MR (DVSO-d6): 8

T, R it 4

- NH- CHz - CHz - i (e 11feld 1n%lo%ni%‘ﬁ‘ia§of’§1d{29 m?b‘f 2000 @dus Q'd@ﬂlWasHtcﬁbHCW OH) ;
2. 71-2. 66 (m 2H -N CHz- OH) 9 (t, 2H -NH

CHz - CHz- NH- Gheﬁﬂ}ﬁ-@lmﬁﬁb waBstnﬁed\attSt)dClﬂelr il Actolgil zheafdm@my bedingci d
Eszlézm%?;%%@ﬁé dhiehers %ﬁ%%b%ke‘%?sé‘pic@%% AR A 2080 vas
added at roqp BF\UE% afayacﬁxeﬂ% ﬂg%x,ﬂﬁ DEGAIERs fufidhizdd il ) MThfib@sioded t he

reacti on was cO e 1z was evapor ated in vacuo; the
remai ni ng SOddl@lto\qm zcahdmeagbrbmpxeaies‘ﬁomd werguolipaadby fitiragios) dashcthth (GSO/c)

(<, 11, i ndoveler ) dricd tegl‘(ed]d(3'llleilhg'?€‘:‘fgﬁ'r1§“i1:¥°6‘)§ pyirole sty RO Rl o
on o) oo SANRIDIEOARS B Bl 4 B (i TS SRR 6 2 (5

[ (~(2- hydrqqg) qtjgy(hdzz}q)eqm(@pqm qxs/g:@r gEMY! - am no) -ethyl | -am de 135 To a
solution of 196 rng ) e) 134 in a m xture of ethanoll/ethylacetate
1:1 10% PdI C (SOrr"ﬁble mémamenmﬁenﬂﬁadwf@&wz |Trh§é@acgoltl PHEWI WA stEgdr ogen

d filled th d t t . Th d
3?gorlousfy \z,iv‘lf TF%‘B%WE‘%?EP@%\R@ ‘g%/%ggl‘gfg %ﬁeﬂgﬁ Vtag?rm%%fi;’%ﬁh;eef or 30
m nutes. The.cahalys fade{@sssd ol $15H faﬁi tolﬁéﬁ@ ahd {Herté‘lh@né/\@sisapﬁl\é%OTﬁ'% Ghsi N

vacuo to cli-yness to result In 0% 135 that gave a single spot on
TLC (Sili ca, repoited threectiingd. a“chetaichlelﬂaé dlsabtvemmm mbaflankydraws benzene, t he next

step wi thout purification t e I ndol e 5 dic QX

aci dbi s- ({ 2- VhichsvasfErzs &W%&?Hﬁgﬁ?ﬁ:@)gé‘(%w@ﬁ?B%Wd‘ﬁglir- %b%’?f?jm -5-yl ~- ani de)
130 180 nmg {0.5 mml e) 135 was dissolved in 3 niL, DVF and was reacted with
50 ng (Ol nunole) 1-Hi ndoI e- 2, 5-di carboxylic aci d di pent afI uor ophenyl
ester and 86Steb R: Q-(3-Misti dihpy R lica¢id%B 1215

was evaporated to drynes in vacuo, the senisoli d r enai ni ng was triturated
with ether tamifed® 190 ny solid 136. The tBoc protecting groups were

removed by di ssol >f| gnkamégfae%gdﬁﬁrﬁi% g@ﬁlﬁngn ngl and reacting for

30 m nutes at roomt erature the m xture was
spun down. T&%@gﬁg{ymhmﬂé hy@aclﬂbﬁ@@mdg ZtS‘VaTml)llﬁTa:ﬂmBowsatehenb wit h et her
3 tinmes and was dried. The crude 130 was purified with HPLC %Vxn&ac 12 pm
C's 2.2x25 caddsdlubml 0@%@@%Wﬁé@?&hﬁrﬁﬁqt@ngﬁ%ﬂﬁn‘émﬁ grEsd 830nfnut es, 1 ow

20 mL, / Th d by di |
R s MR Ve O R o e oA
with ether t @hﬁbhﬁt%ggﬂty?usf@ to¥iéncsSethyl abSte (Eﬂ)k@yleldﬁ\Qlﬁte?&yétalal(@&3 gor MrH+

694.31 ). Exanple Synthesis 1 HIndole-2, S-dicarboxylic acid
bi s- ~~2- ( 3- aBAY) dHMdDMS@d@M 4ok 8y17 (d11H), 739d6) @54%741; aWai de~,

137 Conpound was s a ner a d i r nd 130 in
Bxanple 71. % |eu@sqsgi%2§;§ @ Ead lasn et Aol AR BB o ol o
73 1 H Ir7dolygr gaflcarboxyllc acid
bi s- ~~2-(2- guarr i zo- et hyl carbanaoyl )-1 H iradol -6 ylJ-arnide~, 138 To a
"solution of 23.8 ng (35 ,nole) 106 (synthesized as described in exanple 53)
in 2 nL of DVF 51 ny (0.35 mol e) 1-H pyrazol e- 1- car boxam di ne
hydrochloride and 73 ~, L (0.42 mmol e) D EA was added. The m xture was kept
-80
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WO U3/ US7212 PCT/ USU2/ ~1U87 overnight (1 S hrs) at roomtenperature then
was evaporated to dryness. The oily residue was purified with HPLC (Vydac

12 pm Cl cmcolum, 0%to 60% acetonitrile gradi gy @48%1039
m nut es, af(f%%vé%znu mn). The purified conpound was convgjr&té t/o HC salt

by dissolving in 2 nL nethanol, treating with 1 nL 4N HC in di oxane and
preci pi t at i Sigp B 143 ethyl-thayhy-detico-3 Hapyrrpl¢-23atox yhgaci¢ -pabagomidayl- (cal cd.
for MHH+ 690. 30). pl e 741 H Indol e-2, 5-dicarboxylic acid

bas- ~~2- ( 2- plieRY iaHie pEMRIICGE 7anaoyl )-1 Hirtdol 6-71J-arrtide~, 139

Conpoi ui d 139 was. synthesd R 911%'?‘%' ound 138 in
Exanpl e 73. Yiel §O§‘¥8&££ éf@g,ﬁ‘%oﬂ .1)481%5%/%% cd. 1?%? nfl{}flrgl—fH: 18. 33). Exanpl e
75 1 H | ndoki@amo] ahd BicCaniionywds@oaked to 0 °C in an ice-bath. Then hydrogen chloride

bi s-~C2-(2-guani dirzo-etl zyl car-batnoyl )-1 H indol-5 yl J-anai de~, 140
Conpound 14gaswirisdsimenple soncentraied Hevlas Bpd Quh%’é‘ctg{%gh ﬂ%%fr"i‘tﬁﬂﬁg%ﬁé M3gin
Exanmpl e 53. _.Yi el d.50 2400 - B . : . 30).

el o 76" The foeficir 85 it gt By uliny a vibtef ofifer. TRE atbiianuiid

bi - ~~2- ( 3- gaGAEHrHS silrRedZ Ry @b epataRYbEAh had waspladed M 4 refitgsraons

yl J-ant.ide~, 141 Conpound 141 was synthesized as described for npound
138 i n Exanpvemizht. Briapérdtion of sevenbamie;angs: To the @gdp%magac?deﬁ@% ,

750. 32). Ex | 77 H I le-2, S-dj ' ' : :
0o 22 5 aRuebtoDenb iR fifine Sy RER TR bfis BBbdlen tvige, The white
yl'J) -anti defs'olcifiéﬁéfii?eé Rastitionutfer Righ victul®. mol e)

5-vitro-1H1in -carboxylic acid ethyl ester (143) in DMF was cooled to
0 C and 598 ny ( The pomlue) whiadisgobshin 0 milredanhydsous)ethanol arfadydiolh vi gor ous

(15 5 nenol Epmarmafan Ry PbEhuorg e R atRoR B kg s e, 03,0
7212 PCT/ USQI[%/EIE %9%@9\%d by\fsi | XLu¥b& stibef. UMt REIctioh salush a¢ stirdarat &0 room
en I s evap

t enperature n rated in'vacuo to dryness. The oiL% resi due
was extract ed fof 1 h aatiheft at o tehpentuphasenights The sgiverd vend caangrateeaiemai ni ng

solid material was crystallized twice from770 i so-proppyl al cohol. Yield
1.7g (58% pq;:pvaporated%lwith anhydrous toluene twice. The residue was vicd ihider ﬁlgﬁ

vacuum, then dissolved in 1 ml of anhydrous methanol and the solution was diluted
with 45 ml of cold anhydrous ether. The precipitates were collected by centrifuge and
dried to give a white powder (0.63 g, 89%). ESIMS: 310.19 (M +H"). 'HNMR
(DMSO-dg) & 8.97 (br. s, 2H), 8.56 (br, s, 3H), 8.18 (d, 1H), 7.44 (d, 1H), 4.37 (&,
2H), 3.21 (g, 2H), 2.40 (t, 2H), 1.80 (quintet, 2H), 1.56 (quintet, 2H), 1.46 (quintet,
1H), 0.87 (d, 6H).

Step G: Thiophene-2,5-dicarboxylic acid bis-{[5-(3-carbamimidoyl-
propylcarbamoyl)-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide} 41

1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-
propyl)-amide hydrochloride 47 (48.4 mg, 0.14 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-propyl)-amide 51 by
hydrogenation according to general procedure A in example 10.

5-Pentafluorophenylcarbamoyl-thiophene-2-carboxylic acid
pentafluorophenyl ester 50 (25.2 mg, 0.05 mmol) was condensed with above amine
51 according to general procedure B in Example 10 to give 41 (28.7 mg, 75%). ESI
MS: 695.35 (M + H"), 348.18 (M/2 + H).
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146 mg (0.5 mmol e) 144 was reduced, coupled with 1-Hindol e-2,5di carboxylic
aci d di pent afl uorophenyl ester (Exanple 1, Step B), reacted with

et hyl enet{kggis/@%%%g purified as described for 106 in ExanpbfySeysiod-el d 40
ng (55% : : 722.49 (calcd. for MtH+: 722.34). Exanple 78

| H ndol e- 2, S-di canboxylic acid bis-~("-(2-anzino-ethyl carbanaoyl)-1

met hoxyet | aox| nat et hyl -1 H i ndol -5 yExampleilde), 145 Conpotul d 145 was

t hesi zed 11y, d | bed in Ex JA [ -1-(3-
et howyet hoxy e ar g e i tb S e by R bl BN LG ¢ o
MrHe: 782. 36) . Exanpl e 79 :}7%912-} JI—%&%}?:—.’)@‘?—%)H'@Z‘QJ- sy sRC acid

bis-(('-(2-antitto-etl zyl car-Dbant naet hoxvntethyl -1 Hijtdol -5
"yl J~-aaatide), 1463Quepglbotyl4Enitas! Eymirblesi-caboxdic deiddpicadamimidorh? in

Exanpl e 77 using net hoxynmethyl chloride. Yield 20.3 9% . ES. M3 694.35
(cal cd. for pwmgran@glah chipiidad} ©0gbms, Wi‘PP’a‘&lgéf?%l,egg‘-’%‘izté?ar’ 201" aci d

To'a sol ot RBROSET R BFBIGYLERb RO Lledo gl ladagsade) D47
(0. 075 mml g),qRRenMoa-cBdling1d 8ncrilhrdstdurel A (DEAAdpladfol e) DI EA was added

and the mxture was stirred at roomtenperature for 2 hrs. It was evapor
ated to dryness, 3Péntafiucrephonyicarbampi-thigpiens-2-6abo¥ e &be protecting group
was renoved by dissolving the dried sobid [I% ' [ LaRVabRifRg 20%
ani sol and r@&@gf’ﬂrg’?h%‘}ylgﬁem@%zsmgﬂ@g& ey L%%érgddigg%e\%%@t pr ec?pi tated with
ether, wash | lehiaBh:D6auad (Vaive-53228.3 YR, U1 QSTSAINS PR 3982/ - 41087
dried. It V\B.%S:h %ﬁzr)ﬂldgfgztg%ht ﬁpﬁl—ﬁPLC (Vyda(c:’ 12 Em C 1% 2.2x25 cmcolum, 0%to
60% acet oni t+ H"g 362 .adi(eim2 +d¥9r 30 mnutes, flow 20 ni/min). The purified
conmpound was converted to HC salt by dissolving in 2 nL nmethanol, treating
with 1 nmL 4N HCO in dioxane and precipitating with ether to yield 16 ng (68
% 147. ES Ms: 748.31 (calcd. for Mrighamid8183). Exanple 81

| Hl r adol e- 2, 5-di carboxylic acid bis-~~?7-(2-L

pher ryl al ar r y Hami-gsieB Sydieavbahiaayid lis-ff 5-(zciobagimidad-aremilersbamau!-
Compound 149 was synt hesi zed as described faor Q 147 in Exanpl e 80,
usi ng Froc- Phe- Opf p (150) , (eietdprbuivig! W@r‘gﬁﬁqz%?l‘z‘gdséroup was renoved by
treatment of the trityrate d, griedy. inado Mh b c A00(Rich®ahihiieyl-n  DVF
for 30 m nutes at Hf(g’bl%}eﬁlgfrg%tggglu&go %g?%ﬁlgez?%;aéi neylﬁfeage(nt was evapor at ed
and the remaj 09 afifle MARodHIbkder4Tt @0.3wh,10.65 inevol) Wiseredwdeiddo éramdro-pr(@duct

was purified and ' converted to HO salt as described agoye hn E@iﬂﬁf 80.
Yiel d 19. 2nymess8¥putyl)ot Hypgrroghcabordisliesd. Gegroamimidoyyptppygami e 82 |
H I ndol e-2, S-dicarhoxyl is acid o A

bi s- ~(2- (2- Lﬁ}"gﬂ%esﬂapﬁ? gcaqoacglp%f%%ﬁng%} Eﬁgﬁ%uﬁ)[x-% Brempleld 6 yl J-arrai de~, 151
Cormpound 151 Wagp?W&ﬂ%b?@ﬂeﬂ&c@@ﬁﬁdgﬂliz@ﬂpmolﬁemwidﬂ@dii Exanpl e 81,
usi ng Fnoc- Leu- p. Yield 15.4ng (5 (% 151; Ms: 832.41 (Cﬁl cd. far MH+
832. 43). ExapphteflidRophenyl ester 56 (8.8 mg, 0.018 mmol) was condensed with above amine

51 according to general procedure B in Example 10 to give 55 (5.6 mg, 41%). ESI
MS: 679.43 (M + HY), 340.22 (M/2 + H).

Example 16
1H-Pyrazole-3,5-dicarboxylic acid bis-{[5 -(4-carbamimidoyl-butylcarbamoyl)-1-(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} 57
1-(3-Methyl-butyl)-4-nitro- 1H-pyrrole-2-carboxylic acid (5-carbamimidoyl-
pentyl)-amide hydrochloride 53 (18 mg, 0.05 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (5-carbamimidoyl-pentyl)-amide 54 by

hydrogenation according to general procedure A in Example 10.
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1 Hliridole-2, 5-dicarboxylic acid

bi s-~(2-(2-L-isol eucyl -am do-etl ayl carbanoyl )-1 Hirr.dol-6 ylJ-anai deJ,
152 Compound_ 152 was synt hesi zed as descri bed for Conpoun i anpl e
81, usindYeMYREI%-oPfp. Yield 13.2ng (50% 152; NE: P el
MrH+  832.43). -83 WD 031(17212 Exanple 84 PCTI US02/~1087 1 H Indole- .3,
5-di car boxylic aglpjml@jfﬁmﬁgﬁeﬁylcdxbMﬁd)yuz-}hpyldmleﬁHa;hocziah'damiéovI )-1 Hinclol 6
yl J-af ~i i de~, 153 Conpound 1S3 was synt hesi zed as descri bed, for Conpound
149 in Exampestaugropldnybesterdd-(§a meyth L8 Wﬁd”%sf."{l 13%‘55‘8’5 ahevE afRE T 504 39

(cal cd. foréXkHﬁ 804. 40) . .Exanpl e 5 b Boxylngy acid

bi s- (~2- ( 2- )f’ﬁ‘fﬁrd’élgiﬁigﬁ‘%ﬂ%ltﬂr?fgﬁ §%§1nﬁa’%agf‘{l$f9t?e?§%gﬁ%?‘%J?Z%i de, ~, 154

Compound 15 gﬁﬂ—ﬁ)ﬁmh i %m@@@@#ﬁ%d for Conpound 149 in Exanple 81,

using Fnoc-Gy-COPfp. Yield 18.Snmg (82% 154; MS: 720.29 (calcd. for MrH+:

720.30). Exanmple 86 1 H Indole-2, 5-dicarboxylic acid

~ bis-~~2-(2-L-gl zstanyl -am do-et | ayl Cﬁr banfieol# )-1 Hindol -6yl J-am de), 155
Conmpound 15S was synt hesi zed as desc 011 Conmpound 149 in Exanple 81,

usi ng Fnoc- G W=t Bu)s 6. A8 -opJlc@bRGbYNT -Grineihy Niasyl)-¢ Hepyerthl-ds
descri bed forN’g elﬁy br-‘rg;ifc%gaof Zt o?b’g‘rg%up in jI/El?(Lgrrpl e 80. Yield 3.2ng (11%
155; MS: 864.37 (calcd. for MrH~ylRGAcBElamda®Bl e 87 | H

| ndol e- 2, 5-di car boi%l i c aci

bi s- (~2- (2-L-ornik Meélw&batdyl)e‘i-@gﬂ'%%?b’&ﬂ%?a%ﬁ%fl’?’ﬁlFrasidio@Z%rbyaf?i“-“édrn"e‘(ul"d e), 156
usi g Froo- PR BB e 45 e g o e S (o o 1 or
MH+ 834, 41hethyl-butyl)-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-propyl)-amide 51 by
hydrogenation according to general procedure A in Example 10.
Terephthalic acid dipentafluorophenyl ester 59 (30 mg, 0.06 mmol) was

condensed with above amine 51 according to general procedure B in Example 10 to

give 58 (9.4 mg, 21%). ESIMS: 689.40 (M + H'), 345.21 (M/2 + HY.

Example 18
N,N"-Bis-[5-(4-carbamimidoyl-butylcarbamoyl)-1 -(3-methyl-butyl)-1H-pyrrol-3-yl]-
terephthalamide 60

1-(3-Methyl-butyl)—4-nitro-1H—pyrrole-2-carboxy1ic acid (5-carbamimidoyl-
pentyl)-amide hydrochloride 53 (54 mg, 0.15 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (5-carbamimidoyl-pentyl)-amide 54 by
hydrogenation according to general procedure A in Example 10.

Terephthalic acid dipentafluorophenyl ester 59 (30 mg, 0.06 mmol) was
condensed with above amine 54 according to general procedure B in Example 10 to

give 60 (29.9 mg, 63%). ESI MS: 359.23 (M/2 + H.

Example 19
Pyridine-2,5-dicarboxylic acid bis-{[ 5-(3-carbamimidoyl-propylcarbamoyl)-1 -(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} 61
1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-
propyl)-amide hydrochloride 47 (48.4 mg, 0.14 mmol) was reduced to 4-amino-1-(3-

.55 .



Exanpl e 88 I H hidol e-2,5-dicar-boxylic acid bis-~~2-(2-(N acetyl - ganm-

L- gl act ani yl ) - at ~ai do et hyl car ba~noyl ) - 1H i ndol - 6-yl J- a~ni de~, 157 - 84

WO 03/ 0S72 PCT/ US02/ . 11087 Conpound 157 was synt hesi zed ji-bed for
Conpound vi(%s/p E’xarrpl e 80, using Boc-Q@ u(0Osu)-0Bzl, excelf)?ﬁ%J e %%7 and

t Boc protecting groups were renoved by treatnent of the triturated and
dried mat er ipadthyttiuiylp 1 Hipstriole 2 @brtb@@ic-adid (heabamisuioylasopyl-amds 34 b TFA
and 500 ~.L TFVMSA for 2 hrs at room tenperature. Tl"ie rude product was
preci pi t at edydrassn@ioRaccorging; i ZeRFral oI irbﬁxa[rgp Pl(liﬁ' salt as described in

gg | Ei ﬁ;g O|6é_8r27? 5§}§i%gr}e%2csj§ﬁ1¥§oog§?1§ a8d d{ﬂ‘éﬂ{a‘f\.’lqorofpﬁén}h/@%EfF 62 (8% $ 0105 Exanpl e

" bi s-~j 2- (2- Linpgh)wisshdarederithtabeyd ainbaf@adiyg Jo gdderat prokdie P id- ami de), 158

Conmpound 158 was synthesized as described for Conpound 1%9 in Exanple 81,

_ usi ng Froc- NEsn@ié 0 tovgise 61 (35 3mg, SRPESIHES: 398:74d85 241 H )eal cd. for MrH+:
832.43). Exanple 90 1 H Itadole-2, 5-dicarboiylic acid bis-

jj2-(2-L-1ysyl-a~yai do-et hyl carbaTnoyl)-1 H indol-6 ylJ-am de, 159 Conpound

159 was synthesized as described for gampppel 147 in Exanple 80, using

Boc-Lys(Boc)-OSu. Yield 19 ng (73% 159, Ms: 862.45 (calcd. for MZ?—H:

862. 45) . ExanpPeidite-L, SHiittrdokdicacidbisi Bafbesbgringdaxiytteabapoy)-( 431 L- 2,

3-di am ~aopropyl ) -arrai doet hyl carh | ) - i.radol,- | J-a~ni deJ, 160 51

ng (0.093 nmmol e) Fnoc- Dap( F’Hﬁtéyﬁ@?lm@@%?;’g’iwz’&"fz%e} . 22 ~/ L (0.124

mol e) DI EA was adde l1] Jgl Pyriole-9R4rbaRPiedcid FAcddpdminddellt he

m xture was sti rrgg?%%tﬂ%ﬁﬁ?gﬁ?%%ég{ roo%t%rzrrpg?gture. B‘A;'?]i S acti%t ed acid

sol uti on waspdis@ylatnidesyidtdoatiride S3E64 arg, 045 cmndlgavas oeduCehiootaming4b(3-n

85 VI - G 0BRGP PSS aRrom e SR oH B ALy B e povy |
acid bis-~ 2B§§c§'6éelhh 10151150%&)?&1{15{on&gglraﬂj%l:édu%'ﬁi il @xample 10.
Pyridine-2,5-dicarboxylic acid dipentafluorophenyl ester 62 (30 mg, 0.06
mmol) was condensed with above amine 54 according to general procedure B in

Example 10 to give 63 (28.5 mg, 57%). ESIMS: 718.46 (M + H", 359.73 (M/2 +
HH.

Example 21
Pyrazine-2,5-dicarboxylic acid bis-{[. 5-(3-carbamimidoyl-propylcarbamoyl)-1-(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} 64
1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-
propyl)-amide hydrochloride 47 (52 mg, 0.15 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-propyl)-amide 51 by
hydrogenation according to general procedure A in Example 10.
Pyrazine-2,5-dicarboxylic acid dipentafluorophenyl ester 65 (30 mg, 0.06
mmol) was condensed with above amine 51 according to general procedure B in the

Example 10 to give 64 (30 mg, 65%). EST MS: 691.40 (M +H"), 346.20 (M/2 + H).

Example 22
Pyrazine-2,5-dicarboxylic acid bis-{[. 5-(4-carbamimidoyl-butylcarbamoyl)-1-(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} 66

- 56 -



et |l ayl carbanaoyl )-1H i ndol -S yl J-arni de~, 161 Co i
_ _ , npound 161 was synt hesi zed
as described for Conpound 160 in Exanple 91, using Fnoc- Dab(anc{ OH Yield

9.3 ny (S‘gé() a,Iiljgélzol\/s 805.39 (calcd. for MrH+: 805 39) g@z,ggwl H

| r~dol e- 2 rboxvlic acid bis-~~2-(2-(N naet?7i
\ yl -L-va aniid
et hyl car banaoyl ) - 1H i ndol - Syl J-arrai deJ, 162 Cbnpound 162 &aé synthe5|zed

as descri bed forl@m&ﬁ Q- 4iitr& 182;cati®xylc #ndCS- mb’a‘nmw lyi el
19.1 nmg (76% 162; gpr 42 (cal Céﬂqp}]tra M+-H+: 81%02 EX y4li ﬂ
| ndol e- 2, 5pc11tylanam&eyhydco<ahi¢mﬁet533(54nz, 0215Lm1§91) was veduced fo FARTR-F(

o2 - SDLbSBAPRAION e Lol i Al ARy 4R a6 s

" Boc-Arg(Z~) g Ligh - B
918. 46) . %H%ené’%ﬁlgc&%%% g@% 5%%%?%5?%???%1(( .calcd. for M 3 ~:

, 5} S g;(ng 4Pycghzme'=ﬂng@wr®ayh9 acid dipeae @@mawwhﬁ%%rmcﬁp)mgioﬁﬁ. ndol -
et R e TS SR g P

778.36) . Re, B194)CRSPOIS: ¥60.22 aayxi H)
bi s- ~~2-( 2- ?%B%ﬁ%?@) |raoLuty?yl?®arraldo ethy?ggrbannyl)-lH i ndol -6

yl J-arni deJ, 165 Conpound 165 was synt heS| zed as described for Conpo

. . und 161
i n Exanpl e 92. Yield 11.2 ng (46% 805 39 (calcd. for I\/Hrm'
805.39). -86 WO 03/07212 PCT/ US02 Ui‘EBB Bxarple 97 I H

ol o2, & CheabaL A& Bghihhint ) ol GelihaoLPrinkgebis 14 ool
yl]-2-methyl-terephthalamide 67
1-3 -Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (3 -carbamimidoyl-
propyl)-amide liydrochloride 47 (52 mg, 0.15 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-propyl)-amide 51 by
hydrogenation according to general procedure A in Example 10.
2-Methyl-terephthalic acid dipentafluorophenyl ester 68 (30.7 mg, 0.06

mmol) was condensed with the above amine according to general procedure B to give

67 (20.5 mg, 44%). ESI MS:'352.22 (M/2 + HY.

Example 24
N, N*-Bis-[5-(4-carbamimidoyl-butylcarbamoyl)-1 -(3-methyl-butyl)-1H-pyrrol-3-
yl]-2-methyl-terephthalamide 69
1-(3-Methyl-butyl)-4-nitro- 1 H-pyrrole-2-carboxylic acid (5-carbamimidoyl-
pentyl)-amide hydrochloride 53 (54 mg, 0.15 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (5-carbamimidoyl-pentyl)-amide 54 by
hydrogenation according to general procedure A in Example 10.
2-Methyl-terephthalic acid dipentaflucrophenyl ester 68 (30.7 mg, 0.06
mmol) was condensed with the above amine 54 according to general procedure B in

Example 10 to give 69 (25 mg, 52%). ESIMS: 366.23 (M/2 +H).
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Compound 16b was synt hesi zed as descri bed for Conmpound 162 in Ex
( anpl e 93.
Yield 12.7 ng (50% 166; M. 832.42 (calcd. for MrH+ 832.43). Exgprrpl e 98 1

H I fadol g- - dj.caf boxylic acid :
bi s- (] ?- &Gl‘fé/g‘ﬂglrzeonyl -aTni do- et hyl caf ~banoyl )-1 H i ndol -%CVV§92562%7deJ, 167

Conmpound 167 was synthesized as described for Conpound 147 in

usi ng Boc-Thr-QSu. Yield 20.4 ng (82KaniB# 25 VG: r8r88. 37 (cal cd. E;(g;rp:vﬁHEO

808. 36) . Exarrplle 99 1 H Indol e-2, 5-dicaJbox I} aci

bi 5- 2 (2-¢ |1‘éNe6wy[5:(;3r¢ﬁré@v@tlﬁw~é’5ﬁ’ﬁé/é\%§ Pl %T”r‘f&f@(’f’%@?r@g oty 168
mpoun was synt hesi zed I Iy ety sl ]y i :

_ using Boc-Thr-QOSu. Yield 18.yéﬁ?r‘3g‘?®%%;p%geghgl{\c/zé: 80393(; (121571I Icg E;(g;rp:vﬁHEO
808. 36) . Exanpl e1X80\idthi-burshpldenifo- 15F-pyredieleayiaxyliaedid (3-carbamimidoyl-

bi s-(j 2-(2-glycyl -am do-etlayl curbanaoyl)-1 H indol 5 ylJ-anaide), 169

Conpound 169ropgy-amyide hpdioeldarids4dHSIang. Wl)dﬂ?ﬁd'ﬁﬁ‘t‘ﬁfﬁiﬁf"wn‘tiéﬁ’pl e 80,

" using Boc-dy- . Yield |3 % 169: - . -
720. 30} . Ex&#&gg'%_%%l'ﬁ{myﬁﬁlfé?‘g%,&z a@cﬁcﬂdg(r%gcgg@fi}l@%ﬁ%f oy ffide 5 by M
bi s-~j 2- (2- ¢, 30 G Ebin g To BRRRY biockdie issaddlantply 10- anai deJ, 170 . 87
3y 7 r

WO 03/0S721 US(12/ ~1087 Conmpound 170 was synt hesized as descyi bed f
. , JOUTIM - or
Conpound 147 i n Byabphethgbierapbibalc a@étdmn@ﬂnwpl\{%’,l e@?‘b@p@lﬁo‘n&r%&écti ng

0 T et iR ol BB e gkl (o 0. Tor
2% oo OB O D a3 g e,
81, using Fnoc-d u(QBu)-OPfp. The O Bu protecting group was renoved as
Example 26
N,N"-Bis-[5-(4-carbamimidoyl-butylcarbamoyl)-1-(3 -methyl-butyl)-1H-pyrrol-3-yl]-
2, 5-dimethyl-terephthalamide T2
1-(3-Methyl-butyl)-4—nitro—1H-pyrrole-2-carboxylic acid (5-carbamimidoyl-
pentyl)-amide hydrochloride 53 (54 mg, 0.15 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (5-carbamimidoyl-pentyl)-amide 54 by
hydrogenation according to general procedure A in Example 10.
2,5-Dimethyl-terephthalic acid dipentafluorophenyl ester 71 (31.6 mg, 0.06

mmol) was condensed with above amine 54 according to general procedure B in

Example 10 to give 72 (22.8 mg, 46%). ESIMS: 373.24 (M/2 +HY.

Example 27
1H-Indole-2,5-dicarboxylic acid bis-{]. 5-(3-carbamimidoyl-propylcarbamoyl)-1-(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} T3
1-(3 -Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-
propyl)-amide hydrochloride 47 (48.4 mg, 0.14 mmol) was reduced to 4-amino-1-(3-
methyl-butyl)-1H-pyrrole-2-carboxylic acid (3-carbamimidoyl-propyl)-amide 51 by
hydrogenation according to general procedure A in Example 10.
1H-Indole-2,5-dicarboxylic acid bis-(pentafluorophenyl-amide) 74 (26.8 mg,

0.05 mmol) was condensed with above amine 51 according to general procedure B in
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described for the renoving of tBoc group in Exanple 80. Yield Sng (23%
171; Ms:. 864.37 (calcd. for MrH+' 864.35). Exanple 103 1 H Irtdole-2,

5-di caf ~Qo, ~yli¢c acid bis-~(~2-(2-L-1ysyl-anai do-ethyl ca~ H

i radol -S‘Wﬂg/g‘ﬂﬁﬁﬁ de), 172 Conpound 172 was synthesized as gg%w%%d for
Conpound 147 in Exanple 80, using Boc-L s(Boc%-OSu. Yield 19 88% 172;
MB: 862. 45 (Esduple 10de givet?d (286 mz 5% %) S5&liSe 7204 M Hpz 3ot &L Q2 +

5-di car bo~. thc acid bis-~~2-(2-L-valyl-am do-ethyl carbarnoyl)-1 H

i ndol - S ~~I JHahi des, 173 Compound 173 was synt hesi zed as described for
Compound 149 in Exanple 81, using Fnoc-Val -OPfp. Yield 15.4ng (76% 173; M5
. 804.41 (calcd. for MH+' 804.40). Exanple 105 1 H Iradol e-2,

* S-di ca~boxylic acid bis-(~2-(2-L-aspdixamplad8i do- et hyl carba~raoyl)-1 H

i fadol -5 yl J-anai ded, 174 und. 174 synt hesi, z descr i bed, f or
Conpound 149 i’ ‘iz’é"é‘i‘?c’%gg‘i?’ﬁﬁc%%'{&?%(@(%ﬂﬂ"wyz—%uﬁc g Z)pfg% ecting
" group was renoved as . 88. 0. (2.2, 20T M7 descri bed for the
renovi ng of tBoc group in &1%?§ﬁ%glﬁﬂf?%}§g%d%4%@ 174; Ms: 836. 38
(calcd. for MrH+' 1§38vidthyl-bifyiudpiio-1BEpBore-RycattiBaylid doid BScirbabimiBoy- Py
(Snunol, 1.20 g) was dissolved in 20 nL djchl orqnet hai,i e anaégjm (5
mmol) DI C 1pentiy-apodshyisashlonderd3EP 4 mgdetd wasgediced o GRididd ¢ o

Fi Theri g« na~uge g o Sh R epBlpi bR AR B ol 1)

ee tines w t Rydtopét0ibaABEIIGNE to ZeretAMBrocediird Amatihample Bd two tinmes with
di ethyl ether. Each washing vol une was _ approximately equivalent to the
vol ume of the resilH-nfnks-2,edicarhexslieenid bdeertriucieplicayoapide) 1 @8-888uum and

i ghed. Yield of 175: 2 9226 di : it ut | 0. 76
ot g, ExanPits DR cendiio b AT g feg Rl B s gB ] 18
di ssol ved i ng20nBle IIMG @h21318s, G198 IEST MS: 756.44 (M +H"), 378.73 (M/2 + H),

Example 29
1H-Indole-2, 5-dicarboxylic acid bis-{[2-(2-ethylamino-ethylcarbamoyl)-1H-
indol-5-yl]-amide} 76

Step A: 5-Nitro-1H-indole-2-carboxylic acid (2-ethylamino-ethyl)-amide 77

A fine powder of 5-nitro-2-indolecarboxylic acid ethy! ester (0.8 g, 3.41
mmol) was suspended in 2 ml of N-ethylethylenediamine under argon and the
reaction mixture was stood at 55 °C overnight. The mixture was co-evaporated with
toluene to dryness. The brown solid obtained was dissolved in 6 ml of ethyl acetate
and 40 ml of ether was added to precipitate the product. After centrifugation, the
liquid was poured out and the solid was washed with 30 ml of ether and dried to give
small brown crystals (0.77 g, 82%). ESTMS: 277.11 (M + H"), 299.09 (M + Na*). 'H
NMR (DMSO-dg) & 8.67 (d, 1H), 8.04 (dd, 1H), 7.55 (d, 1H), 7.37 (s), 3.36 (m, 3H),
2.69 (q, 2H), 2.55 (q, 2H), 0.99 (t, 3H).

Siep B: Ethyi-(2-{[1-( 5-nitro-1H-indol-2-yl)-methanoyl]-amino} -ethyl)-carbamic

"acid dimethyl-ethyl ester 78
Compound 77 (0.12 g, 0.434 mmol) was dissolved in 3 ml of DMF and 0.48

ml of 1.0 M di-tert-butyl dicarbonate in THF was added. The reaction mixture was
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BOP, 0.871 nL (2 eq.) DIEA were added. This solution was added to 2.5g of
HoaAMPS r esin and agitated overnight at roomtenperature. After filtering
t he sol utj on. of the resin was washed three tines with times
e G Pt Rane: 5t moe i et nanor i 10 twe {1 TS BreR hyl

et her. Each washing vol une was approximately equivalent to the volune of
the resin. Ttired esonmviempsiabse fur@fmiig udtil e reastien complstedduulif-ad¥ wei ghed.
Yield of (17&: 2.9327g correspondi ng é)g a s(gbds itu%i on_of 1Ei3 nglollg.
Exanpl e 108 seiveripyay §yapgiated 4o €pacss pE adnewn fot %Hﬁﬁ Nt ! %c erne ~
0.03 MM resi ' isb - gy Phvend y hree times
with ca. 5 Me(éllzl%lﬂvég?o %@népﬁgvﬁlg&yﬁﬁsékdsfvﬁ%’?g eglglnl\/f\%/agt Z hen vvash%ad for 1 -89
" WD 03/ 08721%99,@’3‘/@5@313-*)],1%7 mnute with a mxture of 25%trifl uoroacetic
aci d/ 2% ani sol e in dichloronethane and after draining tr Bated for another
20 minutes with the same mixture. After draining, the resin was washed two
times with . B. L Ghl,af o ha| £ o Fq i: NEto give
unpr ot ect ed%%é—'&blg%@?@g %‘%ﬁo 3% %4&%{;% 1%@9?%1%?1,31}%81@3&?%2}503 %gg%gepar ately
in sol ution,jpy@ss-dijsaRderers in 2 nL DMF and mixed with 32.4 ng HBTU and 30.9

wL DIEA. Aftér 5 mn this mxture was added to resjn and agitated for 2
hours to give resCompowdd8i(i2pays P26 meepl) was edpead tq LY RyPRgeRMMor 2

hours with 2 nL peat ethyl enedi an ne.to_gi r i was
filtered of faCCRUIHELR|SERTT I'P%G%BV 69E%‘aé}}lgﬁeﬁ%v‘gé‘?%gﬁ%R%ZE{OWST“?IZ%‘{J?%{r?g oi |
was di ssol vey i JiEbRanol it johéhylliagidy74quberz, 068

resul ting prg%?%ogfg%b%ﬁ%%%%l@ﬁ%ﬁgﬁggr ﬁgandtl%d gnd t%he %r oduct
dried ira vaanel) iflimsl ef migdrpns DV undensrgbiPv@s plimed atd Chydasgh2 Tkem C 18

2.2x25 cmcolum, 0%to 80% aqueous, acetonitril adi. ept .0 Q.m,n, flow
rate 20 nl/ nioRvent W%F‘(ﬁ@ofﬂﬁ‘?‘ftf)idéﬂleis? e w@]‘ieabﬁséﬁsfgfve%b‘hg&}r?ﬁ%fé?@%% wer e
synt hesi zed ) ﬁ&ﬁ% ' M@ 1851 A0PNEprolidt wist h t he

fol |l owi ng m@%}{l@g:ﬂ{fégrﬁs: %%ﬁ@&%ﬁfl 2, 183, 184, an%r0188 started their
synt hesi s Wi rcipRatbd bt éther aninmeified by FH,C d&6ribetiol gh8atalprededuesBrin176. The
am nes used, to cleave tripeptide precursors fromthe resj

conpounds 18Bxamplodgito giye 78 @21me 8% Bk Mt éﬁzlgbﬂ\‘,’réf?H")Aﬁ#ﬂE% z@é;eﬁm'All

am nes were used neat (2nL each), except for 1, 4-diam no butane, which was

di ssolved in 600pL tetrahydofuran. Table 1 Conpound NunberResin UsedAm ne
UsedYield in ngMs found MrH-MS Example 30

1H-indole-2,5-dicarboxylic acid bis-{[2-(2-propylamino-ethylcarbamoyl)-1H-
indol-5-yl]-amide} 80

Step A: 5-Nitro-1H-indole-2-carboxylic acid (2-propylamino-ethyl)-amide 81

A similar procedure as described for preparation of 77 from 5-nitro-2-
indolecarboxylic acid ethyl ester (0.8 g, 3.41 mmol) and N-propylethylenediamine (2
ml) gave a brown solid (0.84 g, 85%). ESIMS: 291.13 (M + HY. '"H NMR (DMSO-
de) 5 8.68 (d, 1H), 8.04 (d, 1H), 7.55 (d, 1H), 7.37 (s, 1H), 3.35 (m, 3H), 2.68 (g,
2H), 2.49 9 (q, 2H), 1.40 (tt, 2H), 0.84 (t, 3H).

Step B: (2-{[1-(5-Nitro-1H-indol-2-yl)-methanoyl]-amino} -ethyl)-propyl-carbamic

acid dimethyl-ethyl ester 82

A similar procedure as described for preparation of 78 from compound 81

(0.12 g, 0.413 mmol) gave brown powder (0.142 g, 88%). ESIMS: 391.17 (M + H",
413.15 (M + Na").
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cal cul ated (MrH1811751, 4-di am no butane7. 7575. 35575. 69182175Et h | ene

di am neb5. 4547. 30547. 64183175DP8. 5589. 35589. 7218417SDE9. 5575. 33575. 691851761
, 4-di am nQ 8.3611.33611. 72177176Eth | ene

it aas RRBY RS e aa e brt . 1625 55025 7el 871 76DEL4, SETYSBHY 121581 7
5Et hanol am ne2l. 1548. 27548. 62 Exanpl e 109 Exernplary Synthesis Procedure

f or conmpoundsSttd L: ( Belndole-B3-dicafi®dxylic yii B34 {1S12-propviEniinsethylcataapyd: 03 mv
resin 176 was washed three tines with ca. S nl, DVF and three tines with
ca. 5 nL di cHilgrdodsSryiamidep 80 swelled resin was then washed for 1 minute
wth a mxture of t' I t hane
and after draini ng%{%?%ﬁ%d%i#ig'ri Qgﬁg’tdh %g@. ngus'f} g(gl&\%h?o 8?{ b}égigg?r%&%ﬁiﬁ?ure

" After drai ni f@ordikEiol @abral pRSedids Add Bxample lrﬁa&mﬂehfpro:@duﬁ avldescribed for

di chl oronet hane and two tines with ca. 5 nL DVF to give unprotected 17S.

Di pept i de 18he(paspamtign of 76 drembaondensaion ebeorappuad Sarailel Jindpledrat i on, was

~ o di | ved 2 3 Af t
5I fnsﬁ ;/ﬁl sI nr’r‘iiB‘("f“gL @%@I%ﬂgbeﬁ%woé%ﬁqﬁ é‘a&llgg‘l Bttliyél ‘T’or(%% rﬁm ISfOI'?l o‘&g ve o
bound By 394 63%WHES1 2 nlL of
201 ot hy | A S e e sae 11 o ea of . the

sol uti on wasMS:#poOBALNLH EY, Ma666VEAd He resulting oil was di ssol ved SOOpL
anisol and 2 nL TFA. After 30 min stirring, this solution was evaporat ed

i Tz vacuo, dissolved in nmethanol and precipitated with diethyl ether. The
resulting precipitate was spun down, E,{;ﬁ,ﬁﬂgb@r decanted and the product
dried in vacuo. Tlus crude product was HPLC purified (Wdac 12 pm C 18
2.2x25 cmcolum, 0% to 80% afnieeps Fhbebler?, fidoebagybidnedB4over 20 nmin, flow
rate 20 nmL/mn) to give purified 191 (see table 2). Conpounds 192-200 were
synt hesi zed using the sane synthesis procedur a as above, but with the

fol | owi ng nodi fi céodmnshycmdﬁﬁ@ﬁ%agsmggon 185 m 2 muygl) s é?ﬁ)tosat%lﬁegd their

The am nes usautior of BEANAE LRSSl tiria GEs Bk RN hidy taR (I6R, OTE
conpounds 192§ Hfaﬁffﬂﬁec?gggnﬁﬁéht &ér%ﬁ&ﬂufﬂo? aaber. Zhe Rdhefion Wad ERdseddsad C

Et hyl ene di am ne was used neat all other am nes were used in
sol ution: Methy theamictydbiodhdde (1.3 hﬁ), ,13 ol ivaneddedbAfiand dgysahe regbtiroveted in

600p. L tetrahydofuran), diethylenetri 0 e in 2

NN - Bi 5( 3 ambHSDROBY AIHoBEF SoarBen S NHA | PBREIHF ORI

Tris(2-am ”O%H}}él-.s) a@@ tHén }%r@f?éﬁ on @mﬁm-ge-ﬂéﬁ}mm using toluene. The product was then
dissolved in 30 mL ethanol and 10 mL of 2 M NaOH was added. The solution was

heated at 55° C for 2 days. The ethanol was removed in vacuo and the resulting
aqueous solution was acidified with 0.01 M HCI to pH 3. The resulting precipitate
was filtered and rinsed twice with water. The isolated product was dried by
evaporation from absolute ethanol (3x) to give 460 mg (73%) of 84.

'H NMR (DMSO): & 8.44 (d, 1H, H-4 indole), 8.01 (dd, 1H, H-6 indole), 7.35 (m, 2
H, H-3,7 indole), 4.43-4.35 (m, 4H, Octyl), 1.4-1.2 (m, 10H, octyl), 0.865 (m, 3H,
octyl)

MS: 316 [M-H]

Example 32
1-Octyl-1H-indole-2,5-dicarboxylic acid dipentafluorophenyl ester 85

Compound 84 (460 mg, 1.45 mmol) and pentafluorophenol (560 mg, 3.045

mmol) were dissolved in dry DMF (7.25 mL) and then 628 mg (3.05 mmol) of
«61 -



Tabl e 2 Conpound Nunber Resin UsedAmi ne UsedYield iu ngMs found ( MrH-MS
cal cul ated MrH~192175Meth 1 am nel4. 3505. 25S05. 561931751, 4-di am uo

but ane25. 9562. 30562. 65194175Di et h PCT/US02/41087

| enet ri alY&HO¥827 31577 67195175N, N - Bi s( 3- 8. 7662. 41662. 82 - 91 WO
03/ (1S7212 PCT/ US02/ -41087 am nopropyl)-1,3- ro anedi am nel9l 176Metli 1
am nel7. 554 HiR}bbhixieabeditads dissolued malrp VIR 6285 139 8/ag pddel. dbe P2¢H8bi et h

| enetriam ne8.5613. 32613. 70198176Et|i lene .
di anune27. 9%.%Bt?bl.eé@iQTQEI?BWWQ@?W%%HTﬁ(%‘%’ # The reaction was filtered through

ani ne13. 0620, 37 4200175TrLS( 2- . an] i R6AEGin77 Exanpl e
110 Exeni pl a’@ye%é?%%?ﬁ%gﬁ%f‘ﬁ‘%%e 2 2L %ﬁgﬁ%ﬁ%%%@%?%g%ﬁgna%? 0. 05 MM

“ resin 175 wagomasBeehlt) e dilleisdegain The sutid wis coDbmteated andrthen dipsobeedwi t h
ca. 5 nL dichl oronmethane. The swell ed, resir} t%wn wgi(]) d for 1 mnute
Wi th a mixt ind Okl odetdiprangend feeerdricdds Aok iﬁﬁ% o PA”%i chl or omet hane
" and after draining treated for another 20 mnutes with the sane m xture.

After draining, the resin was washed two tines with ca. 5 nL
di chl oronet hane and two tines wth cExamphd33DVF to give unprotected 178.

D peptide 202 (6l.1nmg, O 1 QOmol), synthesized separ y in solution, was
di ssol ved in 2 nl DVH-@ntl-ixadolailt ndise bexytg %@?@Sﬁﬁ%&ﬁ‘?’?mﬁ?’wdﬂ EA. After

Cesi n-bound 11 pept | os S0 G LeBIALBIA SR S0 S Wi 2 of
neat et hyl enedi a”mshﬁfgn%ifﬁ%sm&%au@éd (39 descibal dRvEYTavER0piyrble@ed of f, the

sol ution was evaporated ifa vacuo and the resul tig(gpoil was di ssol ved 500, L
ani sol and 2methylRfmidiAET €0 B8 M35 wmiobrin dy, DMA €. 2onld Wenmies eitapdr at ed

ira vacuo, dissolved in methanol and pr ecipita it i.et-hyl r. The
resul ting pr @gi(BiltfalﬁléD\&ﬁ&sﬁﬁfeé%Wﬁ,quﬁ%al’étlaﬁ@ﬁ& afﬂ%@a&r‘]\n{o&g& %P(a- Y r%ﬁ’% uct
dried in vacuo, Thi I HRLL- hikh 68l fivaedamcd mopdwvitkl 8
2.2x25 cm coWa?Tﬂfec‘é’% 8%&&%&%&5@& oni ’t‘?ﬂ':élﬁﬂét gr adi ent oSermZO hun, flow

rate 20 ni/ nigAdr. e givde potuct weskaRehuy mee0.i ddgaed)s. TRy apdpwifieddnHPLE wer e

synt hesi zed using the sane synthesis proced/e as .above,. but wi,th the
ipBL v OB

fol I owi ng no@VydacdRiNkas 228%penralugm 2o t?(@?" aRsEonitiiieiesg their

synthesis with resi 75.. u Tl ek 83k Ris¥dibed The
am nes used, THRUES: 3@\5‘@“@1?%8% |°dg%§ra§g%rbsl%gﬂlsu%?%8%%he resins to form
compounds - 92, 9 w1, dry MeOH, cooled to ~20° C and then 1 mL 4 M HCV/dioxane was added.

The solution was precipitated with 40 mL cold ether to afford 86 as the bis-HCI salt

(13.1 mg).

MS: 350.7 [M-+2H]/2

Example 34
1-Propyl-1H-indole-2,5-dicarboxylic acid 87

Sodium hydride (60% suspension, 125 mg, 5 mmol) was added to a stirred
solution of 1H-indole-2,5-dicarboxylic acid (525 mg, 2 mmol) in dry DMF (10 mlL)
and maintained at ambient temperature for 1 hour. The reaction was cooled to 0°C
and then propyl bromide (0.275 mL, 3 mmol) was added. After 3 days the reaction
was quenched by addition of 5% aqueous NH4ClL. The mixture was concentrated to
dryness and then purified on a silica gel column using 5% EtOAc/toluene. The
product was then dissolved in 30 mL ethanol and 10 mL of 2 M NaOH was added.

The solution was heated at 55° C for 2 days. The ethanol was removed in vacuo and
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VFf O 03/0S7212 PCT/ LI S02/ 41087 201 through 210 are listed in table 3 under

"Am nes Used." Ethylene diam ne and butyl am ne were used neat (2nlL), all

ot her am nes wer a used in solution: Methyl amne (2Min J&ﬁhs‘)zﬂgaw am ne
( 1nlL di MY 1 ~nL tetrahydofuran), and 2 nethyl anunopy.-1dine (1nL

dissolved in 1 nL tetrahydofuran). Table 3 Conpound NunberResin UsedAm ne

UsedYi el d i hemadMBidaqudois\otitlds veasl acidi fitdewtits V0% M 22119 Y. Thg resulimg

am ne8. 5547. 25547. 59205175bu 1 am nel7. 1589. 30589, 6720617 -

| axni ne8. 16nBcpialesyasgiryad/ i ised KYige ml’iw%@liﬁ%‘é‘%%e%é%?%‘%?ﬁbg’i%0c

| am ne20. 0681. 36681. 8 ' %@%53 PPy 76EL h | ease

di ani ne1261 Yfﬁfé’fﬁa?t%’gﬁﬁ%%’%n%%ﬁ%%gﬁ% di r@iﬁ%gg& 29660. 71 Exanpl e 111
" Exenpl ary Sypt\aRi @BTRRESBBE (s 0H, Hotpmpiz), W2 1HSEhe imlold)7.71 (d, 1 H,

1- Met hyl -4-nitro-i m dazol e-2-carboxylic acid e hlénl. eﬁter %g 20mod) were
put into a $b7énidep 74dakk 1aHdHoY dndolg)efed W 2L Z5omD): o hiPe il 81%¥he and
" then placed qverni Pq_{n i nto a 55C oven. The sol vent was evaporated in vc~cuo

and subsequ@rﬁll@l’& 8PP Hder hi gh vacuumto give 212. 212 was dissol ved in
100 nL DMF apél g@ﬁ&}ﬂi -tert-butyl dicarbonate were added portionw se to
the solution. After 1 hr stirring, the reaction was concentrated to 50 nL
and separat ed between chlorofoi~n (150 nL) and 0.5 M sodi um bi car bonat e
(150 nlL). The orgaiuc |ayer was vvash@d, t\éie%eq with 0.1M sulfuric acid, twce
with water, dried over az~l ~ydrous s dMMMSW fate to give a yellow oil that
| ater solidified.,_ LStk bhbeats. Ioklid\Wtid ikrengorapkeyBestel 8§ (56%
overal | vyield) of gﬁ@%ﬁﬂkxﬁwﬁoﬁs%ﬁﬁ%kg 8. 74 tr,ﬂlH,p]gZS. 9, NH), 8.54 (s,
1H, imdazole CGH), 6.87 (tr, 1H, S=5.2, NH), 3.99 (s, 3H, M), 3.23-3.28

2H, CHz), 3.04 , 2H, 8=5.9, , .3 9H Bu) . 38-139C.
(2r1n3 (3.12g, : 10 m@éﬁ%@%@%m&agﬂmeﬁ aﬂ‘iﬁéq%m:}mf@htfﬂgl)(é{%h% acet ate.
Met hanol (20 m—b’ foldg Qﬁlyr}]ﬁvtﬁgéég/ Lhadiens78mear damonpse added, and
ﬁ”%géh ﬁr%edd' n a érr%{gﬂ i

t he hydrogen‘?ﬂlﬁ0 58 aker at 37 psi. After 30 mn. the
pressure - 9fcvcloNdRyRarboaiTRikR dETIved G0y MNP 16 $6 ali) waserddedh I heieactigAct i on
was stopped. e catalyst was filtered off and_the sol vent S, .ev rated
in vacuo. Dr\yasntgamtmmg ahiapibicph tampar e dond Jais) bhg Trrdin Y61 ﬁlgﬁ%tﬁﬁ%ﬁms

di ssolved in 15 DMVF, 3.5 M) ti efhededifue Wt GRe iPr evi ousl y
synt hesi zed ?We%@rﬁmogﬁ?lem gtg%eg?fé% 9 oﬁegﬁrrgt%eécti on f1ask puf{ﬁfnto a55C
oven. After g QVEiomLUpitd filesed hgin. tThe sdluflon nds cartcentraied amtibapiigsdved
reaction. SL38 (0.7g) were hydrogenated as described a%gyé and its reaction
product (214jn WasLaif depdionend and fregze-bisd 19adlosdi B (020408, olution. After
continuing the reaction for another day at 55C the reaction was evapor at ed

and the resulting brown oil purified via silica gel colonm chromatography.
I ncreasing the gradient slowy from Exampledsl tol ene /ethyl acetate 320 ny

8% of duct 215, we inedi ;. j - Abamimidotl-H, NH), 10.
(ol v A g e e G i, i,
18 L o BBt R ARt gt

1H, indole C7-H, @-spitionof

8=4.8), 4.34 g&%_%%‘ml%%l%%ﬁame % &4 H9F (815 niHf3yas 18ix8d wiiGH3 mg gnal

under H20), 8=6.0), 1348 (m 12 H, tef-t-Bu, CHI3)
ESI - MB:  nass (6 akablgoeds.(MehitictiéA fvak naifiteined ahy Ofor 3 days. The product was

precipitated with 40 mL cold diethyl ether, decanted and rinsed once with ether. The

crude product was taken up into 0.1% aqueous TFA and purified by HPLC (Vydac 12
uM Cig 2.2x25 cm column, 0% to 60% acetonitrile gradient over 30 minutes, 20
mL/min.) Ito afford 89 as the bis-trifluoroacetate salt. This was dissolved in 2 mL dry
MeOH, cooled to —20° C and then 1 mL. 4 M HCl/dioxane was added. The solution
was precipitated with 40 mL cold ether to afford 89 as the bis-HCl salt (19.3 mg).

MS: 315.7 [M+2H]/2
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215 (300 ng) were dissolved in 4 nL of nmethanol and heated to 60C. 1.2 niL
of 1N aqueous sodi um hydroxi de sol uti on were added and the reaction was
stirred gt 60C fQr tluee hours. The reaction mxture was sdh)s@aMeRE! Y
evaporatéWﬁﬂ?fﬁ dissolved in 5 nL of water. Acidification wth 1 N aqueous
hydrochl ori de to pH3 precipitated the product, which was spun down. Four
washings with water (30 nL each) brdixpgmpledd pH to 4.5. The resultin
crystals wer ﬁHlmmbtizl5‘-zzedrb@mﬂicctrdicewsqw-nﬂathghznua@aﬂmrioavlemz@20@%161081 ve
248.9 ng (889 of 216. 0.05 nmM resi p76miasg-9shed three times with ca. 5
nL DMF and three LiqRs, WbhEL G FHodinath@uerethanss adiee 13wat log-r esi n was
t hen washed for }%m nuggb'émg]{r%ﬁoé)ﬁ‘lfxture of 25%trifluoroacetic acid/ 2%

ani sol e in qhGhiQnPRREGARRCATIE @idtat wisacatagt 56 atfed?? bouramut tien 20

mnutes with the sanme m xture. After draini ng"ﬁéhwn yas | shed two
_times with cenceBirateddi vduor Bhetepidne WaREKERHP (1ipgdr aC Piscipf’a to give
unprotected 1.78, Dipeptid , , ; ggangﬁl ; ephZ&tdas descri bed
above, was d’i’lé'b‘_bq V[?z}‘cfoﬁ) d]fﬁWEé‘%ﬁ(Fgacﬁ gﬁi%eglnwt _Céglt%y%é}_l—lBTU and 34.7 ~, L
DIEA. After _&o%ﬂcvwgma%eﬂwwé 6. 190 5qREETF A Gnd pafiflc by HRYIC (Mydak TDPM2 hour s
oun

to give resin- tripeptide 217. This resin was treated for 2 hours with
-94 WD 03/YS72%25 BETlBAR, 0% 10607 2cetbnitrile geagient oy 30TBavER He. The resin
was filtered off, the_ sol ution was.evapor ated i~z Vvacuo -theresul ting
oi | was di sgulAmig.)s@atferdH asdpe WadriBuGpace ‘?Saj-]\tr ?W%#%Sﬂﬁfgglll{r?:ﬁ%@@t hi s
sol ution was, exaporat ed ij, A ' idx@he Rab@Nted. Th SH1ica MM

N, N - Bi s(tefb{[-eéﬁgfﬁ‘?(@s(g?qbozr@lq- H%%/?g{zio?g@ - calr boxeam di ne dissolved in 2
n~L DVF. TheysolidibRitedashe0anneadether o afiad®0as thetie HEsalt (i Ingmg).|  was

di ssol ved 500, L anisol and 2 nL TFA. After 30 mn stirring, this solution
was evapor at¥s: BEX7 {Mddbll/2di ssol ved in nethanol acid precipitated with
diethyl ether. The resulting precipitate was spun down, the ether decanted
and the product dried ira vacuo. This crude product was HPLC-purified
(VWydac 12 ~.rn, Cl18 2.2x25 cm col um gxQiepl@3$0% aqueous acetonitrile

gradi ent over 20 min, flowrate 20 ni/m n) to[gi_ve pu_rifigjg 211 (see table
4). Table 4 Conpahbiet:dAmkiaebyyldreid bani21t(8i/bisdNENUHBEN Ut 10/-

o( M2k} 2cal cul at edi2te) | 2p1a1 oot hene, di g Rk o} 310. 16310.34 211 176

To 50 mg (0.087 mmol) of “EtO-Ind-Ind-Ind-OEt” was added 3 mL of Tris-

(2-aminoethyl)amine. The mixture was reacted at 55° C for 24 hours and then

precipitated with 40 mL cold diethyl 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 Cig 2.2%25 cm column, 0% to 60% acetonitrile gradient over 30 minutes, 20

mI/min.) to afford 91 as the hexa-trifluoroacetate salt. (22.9 mg).

MS: 389.7 [M+2H]/2

Example 39
1H-Indole-2,5-dicarboxylic acid bis-({2-[3-(3-amino-propylamino)-
propylcarbamoyl]-1H-indol-5-yl}-amide) 92
To 50 mg (0.087 mmol) of “EtO-Ind-Ind-Ind-OEt” was added 3 mL of 3-
aminopropyl-propane-diamine and 1 mL DMF. The mixture was reacted at 55 °C for
48 hours and then precipitated with 40 mL cold diethyl 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;52.2x25 cm column, 0% to 60% acetonitrile gradient
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328. 35 Exanpl e 112 Exenaplafy S, 7~ntl zesis Procedure for co~npourad 219
(Schenme 11 2, 2-Bi s(azi donet hyl ) - 1, 3- propanedi ol was synt hesized from 2, 2

)
Bi s(bro 1)1, 3-propanediol in tw steps, simlarly gedur e
oubl i shod BPebT sty (oo Wea. Chem 1989, 32" 2015 2020 . FCTESHIA

2, 2-Bi s(brononet hyl ) -1, 3- pr opanedi ol 38, 11.453 mmmpl ) was stirred with 3g
(4 eq.) of swer imndmiters 20 miymdn. hio @fqrgia ag fhecetradis-piflpgepcetrissalid@ldi on was
cooled to roor’sltenperature, filtered, evaporated to ca | OnL. The residue
was taken ug™®n 100 nL dichl oronethane, filtered and again evapor ated. The
resi due was pRegcked Nay2iyR which contained only DMF and

2, 2- bi s(azi donet hyl § 1, 3propanedi ol . product was not further evaporated,

but used in the next step. IHNWVR (DVMSO-d6) 8 4.73 (tr, 2H, OH), 3.28 (s,
4H, 2 CHz), 3.25 (d, 4H, 4.1 Hz);lBCE\%I\/R &U&O d6) S 60.43, 51.80, 46.20.

2, 2- Bi s(azi donet hyl ) - 1, 3- pr opanedi ol “KA%P olved in 20 nL ethanol, cooled

~ to 0C and 500 ny of %?Nﬁfﬂ-ﬁ?@ﬁlz-wz%d%@%rb Rlachubpicher 95 through the
m Xture for -95 WO 03/ 07212 PCT/ US021~ 1087 15 m n,” the m xture was

hydr ogenat ed for Bo hu69lzy(160b6 mrmoelYgf édmmbwcial gyt fdNitopensixyrinddthe br own
suspension tluned bl ack after 1-2 ho ~Filtration, e ration and dryin
{iegg gadl( gr ga‘l“};sol".eﬁdn 8p s 9@6%4510 Wfﬁf‘ﬂ@@o@ %){E?’c}caj{ﬁl’?{ég;) Of;i&gﬁ- Bhe react.1on. t .y| J

, 2bi s(ami - . - - sl Hnhe i cati on.
" H NVR (Dwsg-gﬁl?%h%@ﬁ?@}p@ﬁg Sg{lﬁﬂz’%@,! RS ?%"r%s, %3I—},'5|2 OJ ofpR 21), 2. 47
(s, 4H, 2 CHapinidedCadNMRed DMBD-tfurSarbditionaB9 mE7DMED $@s ad&Bd-ahBthe mass

cal cul ated (MrH+) 135.11, found 135.12. 220 was _synthesized fiom 221 in
three st eps.reagipnves regstedzovermseht. hayd §%536§WW#11‘2@§ We‘ﬁé‘ﬂ‘i)@%?‘?’&m d

heated to 55 N, ag. ' [ . ' ngjg all of
the starti ng‘%ﬁ%F%@%ﬁ@%@é&%ﬁgﬁﬁﬁiﬁ#&g@)ﬁ r gﬁ[?rg aﬁ?&[g@%{] t he
sol uti on waswacéx@iaticgwice vidth tdluead (75 hi teach)@dd tHh@nibihdd @pminiyersashed with
wat er (50nL) and subsequently dried over phosphorus pentoxide to give

i ndol e- 2, 5- dwasedssith irinefdPHmB Y xiried ayemNeaSQatand songeairated. FaenvrdychvBD ¢ 16) :

? a7 (a3 yebihaoBgh ok ahoehed o e s wtufl iy 959 ofod™).
| ndol e- 2, 5- di car bpxWMR (@tﬁ(ﬂ%)( 823204 (30, 112 SAoRY®L Im\Vell, HiGRabig 41 40 ni

DMF. Diisopropylethylamne (5.37nL, 2.4 e and 5.3 nL (2.4 quh of
pent af | uor ophdadn, 2 H, H-Todb3 aedale) é.5T¢m, 3HaBrrpuDt 4481 Tr(Eadth, shyhesiervr e.

The reaction mxture y~as stirre rni -\ rat d._separ d

bet ween 150&-%@?3/(%3‘@‘?3{% ciltf’c}lg%ﬁ{?l’ SE Qrwﬁg&ﬁéﬁ%'gﬁﬁb@&aﬁo‘ﬁgﬁe
solution. Th tégrueous | ayer was extracted two nore tines with ethyl acetate
(150 mL each). The organic |ayers were conbined and dried over anhydrous
sodi um sul f aMS: 29hEMaNadle material was | oaded on a silica gel-filled

Bi i chner funzel and th.e product was eluted with 50% hexane/t ol uene

m xture. 2.13 g (30.8% of product 223 was obtained. 5-Nitro

i ndol e- 2-carboxylic acid ethyl ester gGadeg; 2. 79 mol) was

1H-Indole-2, 5-dicarboxylic acid bis-{[2-(2-amino-ethylcarbamoyl)-1-propyl-1H-
indol-5-yl]-amide} 94
To a solution of 93 (104 mg, 0.375 mmol) in 50 mL anhydrous EtOAc and 25

mL anhydrous methanol was added 10% Pd/C (Degussa type, Aldrich) (0.05 g). The
flask was evacuated and flushed with hydrogen three times and finally filled with
hydrogen at 40 psi. The suspension was shaken vigourously for 45 mins. at ambient
temperature. The suspension 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 dissolved in dry DMF (1 mL) and added to 75 mg
(0.15 mmol) “Pfp-Indole-Pfp” in a vial and placed at 55° C for 24 hours. The crude
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hydr ogenated using 5% Pd/C (0.5 g) as a catalyst at 30 psi pressure for 30
mn. Filtration through a frit to renpve the catal yst, evaporation in vacuo
azid dryi hi gh vacuumyiel ded free am ne (224). |pcyPRQ0p®di ately
di ssol vedw|Br(1}lj[:§glﬁ\zrrlﬁ_2 DMF and 500ng 223 were added. The reactli)on was kept at
55C overnight and then evaporated. The crude material was recrystallized
from hot et hessoidoleowesd selad dyragdition o84 ndf off). oiut HCPRGhe rfaceon BpdWsr at i on
and drying. 1H NVR (DMSO-d6): 8 .11.98.(s,. 1H  NHindol e 1,86 1H,

NH-i ndol e), O pEacIpitaie wap ISRhqurhyo‘}e@ﬁﬂ,fS&%‘F’E ghd BI“F "“fﬁ?c S.%)éfna%a“t/gi‘}a%%/d1ls72 12
PCT/ US02/ . ~ i ifbbl ofdehidre v R0d1SM B afdthree®idde (S, 1H,
CH). 7.86 (ﬁ%ﬁ%m&gﬁ%f&%@l%? 7.53-7.62 (m 4H 4 CH), 7.43 (tr,
2H, 8=9.1), with waferl, Th2 prbdit Gl diSebBvapdraan (wice &om, etRanoHFindly7thg) , 1. 34

({5, 2°b! < aeblsronnys yoapomPoguitr BT el et Lo Ret AR e e
reaction Wasl“hsetr'eé%lﬁ)ﬂ a{;\%&m%&&%ﬁﬁﬁé fgr%rﬂr%. %H@ﬁ{e@;cgﬁ&nﬁ%dti}ﬂ@&uﬁ. figys at 55C.

Evaporati on was Cpurification ac 12 Vim Cl18 2.2x25 cm

col um, 30%:8d8O%eSAREOUS ind6 8 ntINDIME kel mreagitand withido nZD coidrliethyletherat e 20
n/mn) to give purified product. After |yophilisation, the product was
di ssol ved i recaned ahdirinwst vasowith gthiediBhe stidgiprodugbwastakenuminteD,1¢% oxane and

then precipitated wth diet okhe pr t o i +- L he

et her decapta@&??‘ﬂstﬁéiaﬂ(g “%&%J&Umé"a‘?%l i %c’“’\ﬂ%&? §%g§@g&%i%(?g’ft? ed 219.
I'n the sy~i thpsiseiOfirdd gradfenboldd 30iminfieR @PihOmih 3 20Afrvvaroa Aitsssikved in 500
pL neat 2,2- Dinethyl-1,3-propanedi am ne. The sane reaction conditions and
puri fi cati ontrifluomedetate sule Thisohmsissobsd iro? nd1dry MeBH ecawladonpd0hd aNdnber Ani ne
UsedYield i n ngMs found SI\/HrH~I\/S cal

| at.ed . . .

MrH) 219( 2, 2then ¥ 7ija4 6 FEA/dsisne W&ﬁiﬁ%‘ﬁ?%a‘%hwﬁtfnswﬁrl&ﬁ%w&%w&%é?é‘,ﬂz- di met hy
|)-4.7690. 35690. 351, 3- Iam I 3 ExeTnpl ay Synthesis
Procedure foOiggéﬁ%%uagﬁ;@gggfégﬁge@%gﬁfiq)e'o%g "(30ng) was dissolved in 2 nL
DMF and brougfst 389 7{RBGH]2 an acetone/ CO2 bath. Diisopropyl ethylam ne (19
~.L, 2.2 eq) and 4 nitrobenzylchloroformate (24 ng) were added. After
stirnng at -20C for 30 mn., the reaction was stirred at roomtenperature
overni ght. Evaporation was foll owed % Il-rllPlIgaf)uri fication (VWdac 12 ~.m C
18 2.2x25 cmcolum, 0% to 100% aque RCetOnitrile gradi ent over 20 mn,

flow rate 20 mlphop)- LR ikoIE 2 BUWikdrbER) i @BTIBIN g/ 2-At dikiholeyioidiirbasai)-bn, the
product was dissolved in ice-cold nethanol, acidified with 200 p,L 4 N
HO / di oxane and then preci pi t arepylwiH-nddi-&vlyemideh® . The product was - 97

V0 037057212 PCT/ ggzs/ol_utci%g%z% (104 mg, 0.375 mmol) in 50 mL EtOAc and 25 mL

methanol was added 10% Pd/C (Degussa type, Aldrich) (0.05 g). The flask was
evacuated and flushed with hydrogen three times and finally filled with hydrogen at
40 psi. The suspension was shaken vigourously for 45 mins. at ambient temperature.
The suspension 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 dissolved 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 M HCl to the reaction mixture. The precipitate
was isolated by centrifugation and the acidic supernatant decanted. The crude was
rinsed and centrifuged once more with 0.001 M HCI and three times with water. The
| product was dried by evaporation twice from ethanol. Finally, the crude residue was
placed in a vial and 2 mL redistilled ethylenediamine was added. The reaction was

heated at 55° C for 72 hrs. and then concentrated in vacuo. The residue was taken up
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centrifuged, the ether decanted. The final product was dried in vacuo to
give purified 226 (see table 6). The sane synthesis was perforned with

4- met hoxwpbesui72ghl orof ormate to give 228. Table 6 PCT/US02/41087
ConpoundChl or of or mat eYi el dM5 f oundMSNunber used: i n _

ng( MH' ) cal cul at ed2284- ni tr obenzyl 7. 67S5. 40785. 27chl or of or mat e2264- et hoxyp
henyl 9. 8756n#17&H6. 8¢ Hdndmo¢apitmtdewiix Adpilecdld dieByd athiey, desinsedPmdaeded e f or

~ i ad 229 and 230 (S 13) Benzi ni.d 231 (349.5 rng, 1.2
ol )i 6 oS ST, WG MR 39S E9ReAE QY| GeHE] T S gBRiTed
tenperat ur 335{ lﬁﬁ%/ggggh& ZTOMJG?)g 285 SHOARAUEH Y g@%deﬁcgtoﬂﬂﬁlhegé?gdiéﬂ' ution

evapor ate Is procedure was repeated tw ce. resul ting

am ne 232 v@sr 80 hituted) 26 mlyngh.) waafurd 05 28 thewds trifh@poatemseadatt eThis ivad L DVF
and 223 (214.9 rrg 0.4 mol) as well as 6 eq. of dii sogﬁ)%)((yl et hyl am ne (418
p, L) were aHgpolved thesnlxilstMe@Hageoled tor1208 G and themba 4 Haxerpweat ur e.

col um 0% RGSEBoPaNSB s Rt T T ol HhBeratiog T o 8 PISy 1 at o 20

nL/mn). Digepp@ausBGahRegPf a peak at 100% acetonitrile (corresponding to
223) and appearance of "a major peak at ca. 75%acetonitrile. The peak was
very broad MRd3eohiMILHd 2pr edom nant |y of di peptide 233 as well as a minor
amount of 234. The substitution for 233 was assuned to be at the C2
carboxy group, in accordance with sever al previous studies, which showed
preferred substitution at this siteg,3Qf@yPf the mxture 233 and 234 were
di ssolved in 5 nL ethyl enedi am ne anc’f Slpl rred for 1.5 days. The m xttue was
subsequent | y IeRapok Bl edddand, SHBc&-bpxlictdcetbis-Tf 2-(Repmindecthydearbsmbd)-¢H- and
converted to the HO salt, yielding 2.3 ng of final product (229). 235 (40
nmg, 115 prol) was dissolved in nﬁ’l"’géﬁtxwa’@l‘iﬁ&/%acet ate azi d hydrogenat ed

R e A L AT
vacuum 236mitd) ifl175 0L EeOAE and2 il Divkthamsd wa@ added F86 Pdrabegusdaiypgnd 20p. L
(115 =, mol )Al-d?i%h) (0\./(\5% g%?’{[‘I?esf?la%s]kzwggégg?e%/aﬁglfﬂ%lgged with hydrogen three times and

finally filled with hydrogen at 40 psi. The suspension was shaken vigourously for 45

mins. at ambient temperature. The suspension 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 dissolved in dry DMF (1 mL) and

added to 87 mg (0.15 mmol) C5 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 M HCI to the reaction mixture.

The precipitate was isolated by centrifugation and the acidic supernatant decanted.

The crude was rinsed and centrifuged once more with 0.001 M HCI and three times

with water. The product was dried by evaporation twice from ethanol. Finally, the

crude residue was placed in a vial and 3 mL redistilled ethylenediamine was added.

The reaction was heated at 55° C for 72 hrs. and then concentrated in vacuo. The

residue was taken up into 1 mL DMF and precipitated with 40 mL cold diethyl 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 Ci3 2.2x25 cm column, 0% to

60% acetonitrile gradient over 30 minutes, 20 mL/min.) to afford 96 as the bis-

trifluoroacetate salt. This was dissolved in 2 mL dry MeOH, cooled to —20° C and

-67 -



di i sopropyl ethyl am ne were added. The reaction was stirred for 1 1/2 days
and then evaporated to give crude 237. It was i medi ately dissolved in 200

p, L ani sq|, < 0 pL TFA, left standing fox 300 mn, prgefpiiaed Wth
et her, cglﬁ???/ ﬂégzg the ether decanted and subsequently dﬁﬁed. The conpound

was purified via preparative HPLC, |yophilized, dissolved in_ice-cold

net hanol , attieflilfrilbd MiHE/ dodnei@ras dildedadbe sqiniéeri WA Beaipitajed Kvidy ,
centrifuged, the ether was decant a e product 230 dried in vacuo.
Table 7 mn%dﬁ@eNM@rAﬁﬁﬁéﬁﬁgéﬁﬁ%éﬁﬂg(%t-ﬂ“ﬁgws found (MH+}MB

cal cul at ed2 08. 25230- 5. 1579. 17579. 21 Exanpl e 115 pyri di ~ae- 2,
S—dicarbohyﬁﬁ%gggﬂiﬁgﬁgﬁ%?~5-(2-caT~banaiTSaidoyl-ethylca~~bannyl)-1 ~r opyl
1H pyrrol -3 ylJ-am de) 231 Step A 1-propel-4-vitro-1H pynol e-2-car boxylic
acid ethyl ester 232 4-Nitro-1k+pyrrole-2-c$rboxylic acid ethyl ester (5 Q)
was dissolved in 50 m of dry EtCH,Iﬁﬁnﬂﬂeé 1M sodj um et hyl ate was added

fol lowed with 10 m of CH3IJ3-Mhe!HeadeleoncarbRplic 6 heat ed at 80C for 4
hours, cool ed down to roomtenperature and distributed between water and

chl orof orm The organi c, phase was ,wash it er,.drj it h di um
sul fate and evapdPdtsodtiond coREeHy WEQF%P%%?’%@O#@?@#%&X%% to yield
4.72 g (7799 _of\1- PWIRRYE - es | TRe AGLEOEWAY| ester
232. H1- NMR Fﬁﬂ}étﬂ%?%fdé“%).%} {”?s ;@I-?«HM%L Ofiﬂgigﬁ??ﬂ 30 CH3), 1.68 (m 2H,
CH?), 4. 17- 4:iR& 4iB0°4Hor 3 Ctedrs. The@adivh wasdHer( eboldd-indire ethhm)]l r@heyedB:
1-(propel)-4-vitro-1Hpyrrol e-2-carboxylic acid ~2-c~-ether)-am de 233.
Conpound 232n ¢dcug)andalsensnsidditpaal 200 0 Wefer gfas ggdada A8 Ithe VISPRIQERY SHEHY ) was
added, and the m xtur.e was i, 0C ISy .50l ution
nas d | ut ed A suliien ap e IHCHGH el B 1 SARREY Byl P GARluRd 0 08
The white reg) Wesrolilditvidsofecippsdie thypiddusai Brcolbetediby Gitlrationgata 4. 69
(95% of t SR e rotthot VRl IRl (M-Na- H~. The acid 234 was suspended
in SOC 2 (2@urhherdnnel 88d washed once with dilute HCI (1:40 v/v) and twice with water.

The filtrate was dried over P,Os in a dessicator in vacuo to afford 8.83 g (42.8, 98%)

of acid 97.

'{{ NMR (DMSO): 5 12.4 (br s, 1H, 1H indole), 8.68 (dd, 1H, H-4 indole), 8.08 (m,

1H, H-6 indole), 7.54 (m, 1H, H-7 indole), 7.34 (dd, 1H, H-3 indole).

Example 45
5-Nitro-1H-indole-2-carboxylic acid (2-cyano-ethyl)-amide 98

4.5 g (21.8 mmol) of acid 97 was placed in a flask and 100 mL of thionyl
chloride was added. The reaction was refluxed at 85° C for 2.5 hrs under a dry
atmosphere. The reaction was cooled to ambient temperature and the mixture
concentrated i1 vacuo. The residue was taken up into 75 mL dioxane and the
suspension concentrated in vacuo. Finally, the residue was taken up into 100 mL
toluene and the suspension concentrated in vacuo. The residue was suspended in dry
dioxane (220 mL) and amino-propionitrile (3.96 mL, 54.5 mmol) was added
dropwise. The reaction was stirred at ambient temperature for 18 hrs. and then
concentrated in vacuo. The residue was taken into 50 mL DMF and with vigourous
stirring 0.001 M HCl was added until pH 3 was attained and then an additional 200
mL 0.001 M HC1 was added. The product was collected by filtration on a Buchner
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WO U3/ 0S7212 PCT/ US42/-41087 the m xture was refluxed for 4 hours until
clear solution was obtained. The r eaction m xture was evaporated and dried
by co-ev rafi with toluene ( 10 mL x 3). The obtained ydri de
235 was 3’2‘23%\37?{}0ut purification. Anhydride 235 was di ss%@gg&?ﬁm{}ol uene
(10 nl11) and 3-am nopropioiutrille (3.9 n, 54.3 mol) was added. The

m Xt ur e Wasgjeept aniohashed tite HithavdureThe fitmprewas dricd caneuPg¥zip @rdgsEerlomhe
white precipitate was suspended in 0.1 N HC, filtered, v~=ashed with water
and dried. Rearcystadffordddl¥ g OOl e wéP8yi el ded 4.4 g (81% of 233. ES MsS:

2S1. 87 (M : - ) d6),.. S Q: 7370, 79.\( 3860 (m
oH, CHI - pr ?p‘%lﬂﬂkzw-sg)%g?@rﬁg Gy fgh ?%",?6)3%5@’ 45 mh I%élﬁ’,lg)%hHﬁ\f;D ,

© 4.27-4.32 ( i iB8dols), (85 (RH1HpHADIndple),87. BB(s( btl, HiH, NH).
Step C 1- p?gbgﬁdf%ﬁ?’r@i%l@’g%’%e- 2-§ar bo>§y| i cpaci d

(2- car bani migioyd); REHBLA9 @i2H)N272 688l 2Hhe sol ution of

" 1-(propyl)-4-vitro-1H pyrrol e-2-carboxylic acid (2-cyano ethyl)-am dine 233
(2.Sg, 10 nvnol) in SO mM of dry ethanol was cooled to 0-SC and saturated
with HC gas. The m xture was seal edEQfme‘fﬁefri gerated for 20 hours. The
m xture was allowed to warmto roomtenperature and ethanol was evaporated.
The solid was di SSGieetHindBO2waritylihycié(heaidnmanidoyattyleeied® h anmoni a
gas. The seal ed m xture was kept ovenlight at roomtenperature and
evaporated. The solid was dissolved in 10 m of nethanol, and ether was

added to precipit foug 8hads (25 i)t e

solid. ES MNB: 26@%@6%@:&2%—% %4% "ﬁ@g‘?%\%%%%d H{)ﬁ%@gu(t , a3|—!,( oﬂs)) ,

1.64-1.71 (nlg ngjgd%; or Pﬁé’%&ﬁlecﬂet@ﬁmﬁc Sspemior2as Bl s@Mated3vidloddedS (rn,
-4. m

2H, CHI .-NH), 4. ( , CH N), 7.54 and 8.1ng, &? pyrrol e),
8.83 (t, 1H HGHas f&tHpobs. Phergadsmernpwss ineqyep oy flask sealeg apg Lot

[ 5- (2-carbam m doyl - et hyl carbamoyl )., 1-propYl - 1H=pyr -3ryl]-am 231. To
stirred sol avegnglsrat 42 B‘p@?nﬁ) ngrthe i‘&pﬁ]&l(?rbygs- -gér%a(t)%l i‘ch acl ge[?%l

car bani ni doy] - el Q1 M0 L5 afford 3.26 g oftiniaRdstef 20 Nl ) was
added 10% Pﬁoésép%%%dsg’?h%%@rgﬁeé%ch@(d l)J{g)a. The f:gask was evacuat ed and
then fl ushednRrnbdiate. 26k dfyils audawanshspéndad iy arthiytitosg ethiapel (h9RMdden at

2S-30 psi. The - 100 VI ~' O 03/ 0S7212 P%USOZ/-MQ%% rﬂescyl tg& 1L was
suspensi on welestto 0F dxand sgbraiad Mjthpohydseus NHs g5 atleT 4P NG 845 8048 VRt er i al
was filtered, the fjiltrate was evaporate ' [ L4260

1- pr opyl -4arﬁeﬁb’-"P‘I1+ti3?/hP S@al\gg@ﬁ‘%%%fh%é ;ﬁcéx%rﬂéﬂtﬁﬁ?ﬁe moHiing e eehon

(2- carbam m 5 o En Db 16 Bkl vwikh it drums eftmhelr(100 thdut
purificati on‘.%g%oen%éﬁ(}?%%?%nmagf fleshlviﬁg? epared 237 in 3 m  of dr_1¥1 DVF was
added to pyrTH reidde Svadiscspehdodyihiavhydeous aiiagneh24P niley BEeefynssd WL (25 ny,
0.07 rmmol ), the reactio 1 Xt yre was stirred 55C, cool ed
down, and puﬁlilf}’fi’éq!lsWM@E‘@VH%vﬁafoﬁ%%?@%zsigg%étgﬁggdgi?Jt;r%j 10- 70%
acetonitrile; ' rs 499109 ¢br fh, oM, T4 HebI8 ,Mimitimeyisves-8.65 (br s, 2 H,

pyri di ne- 2, 5%?\@{@%?@ aacézliqd(m or ' X -

bi s{[ 5- (2- canbadhd)] dmd (det N, dAcbidole),) 7.37 fdopsl FrtHipdelhl 745 (3. | Whnklde} 231
as a bis-trifluoroacetate salt; iég%p(zﬁ’{g) ES M5: 606.71 (M+H+). The

bi strifl uor oinsielen3 6530 (233 ThwdodPs<tPved in 2 M of nethanol saturated
with HC, 35,pmd. i yl ether was added, the precipitate of 231 as HC
salt was sep&ﬁatzgg [R&%&Eri ed. Exanple 116

N, N - Bi s- ~S- (2- ca~baai nzi doyl - et hyl ca~~banaoyl )-1 propyl - 1H pyf ~~~ol - 3-yl J

i sopl at hal a~f ai de 238. Conpound 231 was synt hesi zed as descri bed for
conpound 231 above. Yield 52% of conpb¥HBPEH ES MS: 605. 72 (MrH " ~)
Exanpl e 117 . T b T (ecarbamimidovi-ethvicarb 1)-1H-

NN B s ~S (2 EsfidRiesd Siqenbantic agid bisy ({2 rcarhamimidoyl-gthylcarbamopb [
»~yyv~ol -3 yl J te~epht hal arni de 239dol-5-ylj-amide} 100

To a solution of “nitro-indole-amidine” 99 (117mg, 0.375 mmol) in methanol
(30 mL) and EtOAc (10 mL) was added 10% Pd/C (Degussa type, Aldrich) (0.05 g).
The flask was evacuated and flushed with hydrogen three times and finally filled with

hydrogen at 50 psi. The suspension was shaken vigourously for 45 mins. at ambient
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Step A- 1-(3-nethyl-butyl)-4-vitro-1H pyrrol e-2-carboxylic acid ethyl ester
240. Conpound 240 was synt hesized as described in exanple 1, step A using
1 brono- utane as an allcylating agent. The vyiel (. (94% .
H - NVR (éﬁ/@"‘@éj&“ps 0.87 (d, 6H CH3), 1.26 (t, 3H, CH3), gﬁ*@’é@ﬁ%’g’ (m 3H
CH, CHZ), 1.68 (m 2H, CHz), 4.23 (g, 2H CHz), 4.33 (t, 2H CH2), 7.28
and 8. 29 (d, tehipergiyrer 'ﬁhesusp&smpl vBis flltefed through a Buchner funnel and rinsed several

3-met hyl -butyl)-4-vyitro- 14 | e- 2-carh d | d
USRI Y B AP AL e T Sk R
f t hyl | d
<5 1 o (a5 Y a%é? IS R PR RS aﬁ%%%%ieg% e

" 6H CHB ), 1(at05 dnbol) (M- Iﬁaﬂﬂe@w,mh\&ﬂl—aﬁd@ﬂacédmmﬂc 548 Gblirs. Phbro@uct2 (m

2H, CH2 -CN), 3.35-3.42 (m 2H, CH2- 4.33-4.37 (m, 2H, CH=_N), 7.38 and
8.15 (d, 1H, wpypremp@tytedawg'aélqm co@-dleﬂwé ethgt dggeagted and rinsed once with ether.

" 1-(3- et hyl 1 2- b t hyl |
o ai e oao. Bs bR RbV ke R SuPRARIA miu RS0 o
descri bed 'n(‘&g@afmb}h&kﬁg 2%&95%&0&%11&9o%@%o%@ée?omtﬁlr@gﬁaﬁhpb\;en@ 5¢
(86% . ES MB: 295.34 (M Hit) . NVR (DVBO-d6): 8 0.880.86 (d, 6H, CH3 ),
1.43-1. 61 ( mmildes, CHimL/GHR) @-afford lﬁﬁas?tlﬁﬂ'ms(mﬂuﬁfdgac@&t’é salCNPhis @aﬂ%@l%l (m

2H, CHz-NH), 433438 CH - and 8 18 rrole), 8.73
(t, 1H, N||:|)|) i (SH cooled to —20° and then 1 mL4MHCf/g10xane Wasyadd(g )

N -Bis-j5- (2 a b Vil =1l
pyrrol-3-yll- 8?%5@%3’%9%{682’&%@ hﬁ@(@ﬁ%@@%ﬁﬂ é&é@%@ﬁ g?sl%éﬂe)bl% #Cl salt

di pent af | uor pgthemh. ester of terephthalic acid as described in exanple 115,
step D. Yield 47% of conpound 239. ES MS: 661.84 (MH+). Exanple 118
Hexan. edi oi c M%i330.6 [M+2H]/2

bi s- ((5-(2-carbam m doyl - et hyl car banaoyl )-1-(3-naetlayl -butyl)-1 H
pyf-~-ol -3 yl J-aiide)243. Conmpound 243 was synthesi zed as described for
conpound 239 above (Exanple 117). Yi qtghmpAdugf conpound 243. ES Ms: 640. 82
(MtH~). Exanple 119 Cycl ohexatae-1, 4-dicarboxylic acid

bi s- ~(S- ( 2- car bani t3F&iIGhekdzokt hjidicaibhalic acy djpehtafidorophiempl eprat 101 - | H

pyt ~rol -3 yl J-anai deJ 244. Conpound 244 was synthesi zed as descri bed for
conpound 239 above (Exanple 117). Yield 48% of conpound 244. ES MS. 667. 87
(MEH*) . - 102 ; i -4,

4' -di carbo~.ylic ??Ing @g?g%?%ng(@ca%gggiﬁfﬁ é@é@%’%ﬁgfﬁgﬁ%ﬁ% 1-(:3
ntetl zyl - bi . i(4% ML) biprichddred@etonitrifer(@i2de).225mmol) added. AlCl3 was then added to

the stirring reaction mixture. The reaction mixture was fit with reflux condensor

under a dry atmosphere and slowly heated to 100° C. After 2 hrs. 20 mL concentrated
HCI was added and the temperature increased to 120° C for 2 hours. The mixture was
concentrated in vacuo and then suspended in 2 M KOH (200 mL), refluxed for 1 hour
and finally, filtered through a Buchner funnel. The filtrate was adjusted to pH 3 with
5 M HC], cooled to ambient temperature and filtered. The filtrate was dried by
coevaporation from methanol three times to afford 1.86 g of crude diacid.

The crude diacid was dissolved in and concentrated from anhydrous pyridine
three times and dissolved in dry DMF (14.5 mL). Diisopropylethylamine (5.05 mL)
was added followed by 2.62 mL (15.25 mmol) of pentafluorophenyl-trifluoroacetate.
The reaction was stirred at ambient temperature overnight and then concentrated in
vacuo. The residue was then purified on a silica gel column using 50%
EtOAc/toluene. The product was dissolved in anhydrous benzene (30 mL) and freeze
dried to afford 290 mg (0.494 mmol, 7%) of 101.
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Compound 24S was synt hesi zed as described for conmpound 239 above (exanple
117). Yield 56% of conpound 245. ES Ms: 737.98. (M+H+). Exanple 121

Tl ai opl ag[ae-2,  5-di carboxylr.'c acid

bi s- ~j 5- ?&835(5"-75% ni m doyl - et hyl car-barnoyl )-1-(3rrzetl ayTQHH§(5ZHIIS’8-7I H~yrr ol
-3 ylJ-arnide) 246. Conpound 246 was synthesized as described for conpound
239 above (€E€xaNPIR(CNC)): 5Y.64 ¢, ZAHef,5)c B3dd 2, 28 ,8) ESo MG, 2666-8T). ( MrH+) .
Exanpl e 122

N, N - Bi s-j 5-(2-car bar ~ai rni doyl - et hyl canbarraoyl)-1-cycl opropyl rnethyl-1 H
pyrrol -3 ylJ-terepl atlral anai de 247. E?.Iu‘ﬁglﬁ@

i -cycl opropylinethyl-4-vitro-1H ~yrrole-2-carboxylic acid ethyl ester 248.
Conmpound 248 9WaS@yipéIB8H-4R e ldsyltesed biogi2 i Massarqhdcdrbamoglp-1B-indsh g

br ononet hyl - cycl opropane as an al kyl ati n% agent. The yield is 4.8 g (74% .
_ H NMR (DVBO-d6): 8 0.37-0.42 , 0.65¥{:arp @h}gmzH, CHZ ), 1.22-1.28 (m 1H,
o 1 30 o ooy Bich tigrp Shlor A Bbe > Erafly, 21 mifdh)in feclihofnd 7 81

opr o~yl met h“(bSTﬂ:Q@nH’E?OA’G"(MhﬂQWS 206 1095 PHIC (Dphuska(tHpe; Yadhg (el gam de
249. Conpound 249 was synthesized from ethyl carboxylate 248 as descri bed
in Exanpl e 1T flaskepmsBvachted g flyshed witlhyflregepofiree tigreymnd fgaloffllqduithy ) |

¢
H - NVR ( DM5 6). 8 02-0.04 , 0.09-0. . 2H Q.89-1. 1H,
G5 7o Audedgenat 0 by Tl Sospopbing s shediHieSiipudy Borppind dnilal™
2H, , CH. b;tﬁ?lﬁéﬁaﬁéf.?fj}%_szs&ﬁsi()ﬂ wad HitefMTRHoBEh a Buthel FunnbHind¥ifsed Sévefhl C

| ~cycl opro vi'tro-1H pyrrol e-2-carboxylic acid (2-cyano et h~~
am di ne 250.timd0Bith n\ADAGY. ARZ ZlitatEEd Wahdigslvid6 CorCentpasehth daesavalhe

synt hesi zed frqm cyanoet hyl am de 249 as descri in anpl 5,.step Cin
10 mol  scal@sultmgampnerigdele was theg ‘tlsfsﬁ)f)e‘.i 1@%@}9&3@@;@5@@&@#% Meep D N
N Bis f 5 ( ar - e NYd £ ER P |

pyrrol - 3-~1- 'el(r:'é'o%mﬁwgzg%%cg%%%agﬁ@géeaéwyﬁﬁgg?ﬁzzeﬁﬁgs' élgcri bed
f or conpoundB@aprotéttddiaomice whi brecititared BvithER ME: cofiPdiethsl ¢t dgcanted anpl e 123

Pyridine-2, 5-dicarboxylic acid ,
bi s- ~~S- ( 2- carssdonee With ghpr. Tettheyasidie peas added anisole(Oghmbpond Her| ayl - | Hpyrr ol

2 o (S SRR ISRt R e R

30 minutes and then product was precipitated with 40 mL cold diethyl ether, decanted

and rinsed twice with ether. The crude product was taken up into 0.1% aqueous TFA
and purified by HPLC (Vydac 12 pM Cyg 2.2x25 cm column, 0% to 60% acetonitrile
gradient over 30 minutes, 20 mL/min.) to afford 102 as the bis-trifluoroacetate salt.
This was dissolved in 6 mL dry MeOH, cooled to —20° C and then 1 mL 4 M
HCl/dioxane was added. The solution was precipitated with 40 mL cold ether to
afford 102 as the bis-HCl salt (38.4 mg).

MS: 328.7 [M+2H]/2

Example 50
1H-Indole-2,5-dicarboxylic acid 2-{[2-(2-amino-ethylcarbamoyl)-1H-indol-5-yl] -
amide} 5-{[2-(2-guanidino-ethylcarbamoyl)-1H-indol-5-yl]-amide} 103, (Scheme 6)
Loading of the linker. 2.5 g (2.55 mmol) MBHA resin (S=1.02) was swelled
in DMF for 5 minutes. 1.06g (7.65 mmol) 4-hydroxybenzoic acid and 1.03 g (7.65
mmol) HOBt was dissolved in DMF to which 1.18 mL (7.65 mmol) DIC was added.

The clear mixture was poured to the resin and was agitated gently for 2 hrs. The resin
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Exampl e 124

NI, Nd- Bi s-~5-(2-carbanai rrridoyl - et hyl carbanao~~l ) - 1-cycl opropyl naetl ayl -1
H pyrrol -3 -2-vitro-terepl atl aal am de 252 Conpound 252 esi zed
as descr i‘ﬁgég/ﬁ%ﬁncorrpound 247 above (Exanple 122). Yield %(‘Zlf}oﬁ(s)@y@{))dr}rpound
252. ES MS: 674.73. (MHIT'). Exanple 125 Thi ophene-2, 5-dicarboxylic acid
bi s- ~( 5- ( 2- Gk apdiMid) Hiastey witt DVIFCE@K). amiayie)ofl 1 0oy DAMF epg brxly et | ayl - | H
pyr-rol -3 ylJ-am de) 253 Conpound 253 was synthesi zed as descrj.bed for
conmpound 24 7thaholeminemiamgsided apdyas agitafed 01%%531‘ at:’c?r‘?ﬁb‘iﬁﬂ’c?e‘é‘gﬁ‘? E@shrﬁ)s: 679. 81.

MtH+) . Exanpl e 126 Pyraziner i car S dsNiE (3 %
E)i S- ~)~5- (2- ﬁ?ﬂgﬁdpﬂ%%a\%}% ;eg{rﬁ\ws?dér g%n%?é(dl{g)%l opr (gp)il)f Pr(ljé\{tI %XI)’-SIOI—{pyr rol-3
"yl J-ami des 3% /Sompea)dD2M4(MADSFRRE DM |28 metdmool @e) eftor (dapblind 247

above (Exanple 122). Yield 48% of conmpound 2S4. ES. NS: 6§9 %% TQWH"’)' -104
VO 03/ 05721 2vae@Tied8n g¢t-2198 phenehrasine The degrge piptubeitation was g mmole

"~ 4-dicarboxvlic¢ acjd,bisz |j5-(2-¢carhanairrridoylethylcarbarrroyl)-
1- ( 3- met hy| &R agcﬂﬂat%iﬁ‘sﬁ%rtg"r Y ?g@al £:raerasyg'i de) 255 Conpound 255 u-~as
synt hesi zed as_d936hinaef fdisCRIROUN(Daho10ue biampabdlys: Vi ol d 48% of

conpound 255. ES™VEI 663.Sb. (MFH+). anple 128 I H Pyrazol e-3, 5-
di car boxyl i endnéidddlie2-carboxylic acid (Boc-SAin-g?-I) was suspended in 20 mL DCM. 0.78

jj5-(?- b i nZi d - et hyl 1)-1 I - | -3

b} 35 ni ded b6 ot G vabateeat e Rl U ERE ST e BV 0 247
above ( Exam@)eﬂngl%)l Decath€16ar4R NP5 ntiaiiee e cab soliforMpas £dddd Ththe(digsHt) .
Exanpl e 129 cl oproparae-1, 1-di carboxylic acid bis-

j j 5- ( 2- car bay. ®igi(2Sinhay!)-phttod yésin B snd Thominture(gasrmgieted pyemsighy (WB-0re) ghyrr ol - 3
yl J-anai deJ 257 Conpound 257 wag synt hesi zed as .desecr | nd 239
above (Exanppremigmperaiyre| fheney gay %‘Bﬁﬁf&{hwas %’?l.edéﬁasfi)gq %@é%.(gm) .
Exanpl e 130 N N -Bi s-_ -3 I 1d ith 20% aceti

rraetl ayl car%g!‘rcﬁq%rpﬁnj‘lea%% ?ﬁ‘gﬂ ﬁﬁs(ﬁ% %g@?%éﬁy?%&%ﬁtﬁngﬁ r ~ol '_a%e N

yl J-t er epht hahsaiyde i?D8MpRP 05 mil DB AMEhéydsin was then washed with DMF (3x),

Ca-vi o Lo 5 I , ) o
? g: Lg/l - a\r<1! Ijre]ggg,g(gp }ég@gm@(fﬁaggﬁzbcan%ﬁba% cfrie(?i résl}lxﬁl}gq}/llicfé ﬁi_‘mrﬂ'é 2 ée

1- (3-nmethyl -butyl).-4-vitro: rrol e-2-ear | bdht i t.

(2cyano- et hy?#spé?ﬁtﬁﬁl% @igbw%@ﬁgggesr% g?g%rd?q}el?ﬁa%ﬁ m\(/;\fasrsnegopl ed to
0-5C and sat ur at egyhdshs. Hed mgas.1 niiel) BoctIxin-HimsR esza(B2) veasdweBéd inger at ed
for 20 hours. The mxture was allowed to warm t Qm;oggnterrgerlg{: E“E%@d

et hanol was BEM&rdemminupsandsyasdhenaseatrdawtt $2¢ Th 16 psohp w nol and

1M sol ution of nethylamn m) A WREe m xt ure
was kept oveP MR )altVYasl‘%aéﬁ?ff ?ﬁwgéyi%i\rdar@gg%%he SOI,%@%@E?@@%??'@?% n 10 m
of methanol , ;angkdghTNFWeath 151068 €013 htmel) B4 dibetide (Ryhegized4eharasély in

1- ( 3- et hyl -%utyl )-4-vitro-1H pyrrol e-2-carboxylic acid

[ 2- (Nmet hy| ¢ aoliéori) nisthgyll0R g (9285-ramphSIBEY and 184 whi(P 6 maspD PIEAfg5thregyn

037057212 PC}Ir/slgeSs(?l%t/ir:gli%zgtﬁe resin bound tripeptide, B5. The resin was washed with DMF (3x),

DCM (3x) and was treated with the TFA/anisol/DCM reagent again for 20 minutes.
The TFA was washed out with DCM (3x) and DMF (3x). The free amino containing
molecule was treated with 10 fold excess of 1H-Pyrazole-1-carboxamidine
hydrochloride (146.6 mg, 1.0 mmol) and DIEA (344 pL, 2.0 mmol) overnight at
room temperature to give B6. Finally, the product 103 was cleaved from the resin by
treating with EDA at room temperature for 1 hour. The resin was filtered off, the
supernatant was evaporated in vacuum and the remaining oil was precipitated from
methanol with ether. The precipitate was spun down and was dried. The crude

product was purified with HPLC (Vydac 12 pm Cys 2.2x25 cm column, 0% to 60%
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ES M5: 310.94 (M+ H+). Hi -NVR (DVSO-d6): 8 0.86-0.88 (d, 6H CH3_isopentyl
), 1.43-1.61 (m 3H, CH, CH-CH), 2.60-2.65 (t, 2H, CH2 CH? -am dine),
3,37 (s, , NH), 3.49-3.55 (m 2H, CH2-NHCO, 4.33-4 , , CH
N, T A (d, 1H pyrrole), 873 (t, 1H NHCO).' uShpn

N - Bi s-j 5-(2-carbam m doyl - et hyl car banoyl ) - 1- (3-net hyl - but yl ) - 1H

pyzxol - 3- ~1adeesrétpitd fratimmi cier 26 hifitay dlond2 B8/ mia3. Freraversi vidd wasdm¥259 as
described in Exanple 115, step D. ES M. 689. 88, ( MtH+). Exanpl e 131

Pyri di f ae- ?mg-(aﬁ‘ggi%ﬂ.%/MSé 64526 (%F%i foiéff(l;- (6%328)(-

et hyl casbar nai m doyl ) - et 7~yl car banoyl J1- (3-net| Zyl -butyl)-1Hpyrrol -3

yl J-ar ~ai de~ 260 Step A : 1 ~3-Methyl-butyl)-4-vitro-1lH=pynol e-2-carbox~c
" acid f2-(N et hxl carbam m do~, -ethylBxanpldé1261. Conpound 261 was

synt hesi zed from cyanoet hyl am de 242 as described in Ex e , Step A
usi ng et hyl anifhédoge-gPydicarboxyge aB@&-i?[@?-(@W"F#‘)e?hy?ﬂ“f E@IIF?J’?)%@“%?%GWS S

" 0.88-0.86 (d, 6H, CH3.- i tyl). 3. GhRo et hyEY | 1. 431, 61
(m 3H, CH(, CH|4”6%?2’5[%%%”2’6‘%’("%‘,”@{522 BBy il R@?"@#ﬁ%%. 21 (m 2H,
CH2 -ethyl), 3.4948s&Re bmbuntdfiiBédFofetled papiidb-resih, (04 Bidnole, FShérhe B3,

CH-N, 7.39 and 8.20 (d, 1H, pyrrole}, 8.54-5.60 (NH am dine) %§8 (t,
1H, NHCO) . Ststsed Bf renmyvingiihagrateding graumhwas fisstclgeved from the resin with E

bi s-~[ 5-[ 2- (N; et hyl i m t h= L] - 1-~=3s - t

- I1IS—I- p3[/r r E)I - %S 9%fg§?ﬁcar Xaag]@g]e %ﬁ%‘%ﬁ?ﬁéﬂtg@é‘?’a{éﬁ?@#a gs‘@ﬂergié;%hl eg'té)ri bed in
Exanpl e 115nuﬁélepoﬂ%y-lfgﬁz@eﬁO%r@éxaﬁqm@ Upako2N3ridED BIF (Phfl) 9alutiovi-H-) .
Exanple 132 NN~ Bi s-(S-~2-(N .. .

i sopr opy! - cavéraighti oy tepetamadixtoe maa wpanodated togiryeeshpnd tgtromyinmeeibyas ol - 3

yl J-terepl zt hal am de_264 ep. A .. . : .

(3 Mot hy T Si5aeIPY ues Gt Tk peRipieAnge suisol, Bl rmraiegtionys compalpte in 30

i sopropyl ca ' },ﬂ&){,l 5 7 RBrEpi G jﬂmmj Wdi53R8 cvRGigNyltiesi zed
from cyanoe?ﬁ;ﬁ/ﬁg%nu e 2J[462ﬁ1taogﬂﬁ)e‘§;&§ﬁr%2%%§%b anpl en 130, stcjep A {llsi ng

i sopr opy| aniThe pgipitate whSihdsed 3E8waswashicth whith)etharland wag 6ried. Thecogleu, 7212

PCT/ US02/ ~1087 NVR - (DMSO-d6): 8 0.S5-0.87 (d, 6H. CH3- is nt ,
1.09-1.11 (®rodet W@éé%ﬁﬁ&r@ﬁy@;cl(Vdéaql%&nkérw 23925 e 901‘6%1@%%9 g@%g- 2. 64
t, 2H, CHZ CH .-am diy .50- - a1l i /3- 3. 80

Em 1H CH iag?)tgw&@g}g}%&%?‘?@ﬁ%ﬁ@fe?’ ﬁ&ﬂéaé ot '%9%@%@%%%5(%, 1H,

pynole), 8. B%@z%)hfm. PO 6488 cBed: b MHH" 648.28). |

N -Bi s-] 5-~2~N-i so~rouyl - car bam m doyl ) - et hyl car basnoyl | - 1- (3- net hyl bui ;

~)-1H-pyrrol -3-X| -terephthal am de 264 Conpound 264 was synthesized as
described in Exanplell5, step D. ES k@:mplesz

1H-Indole-2,5-dicarboxylic acid bis-{[2-(2-guanidino-ethylcarbamoyl)-1H-indol-5-
yl]-amide} 105
8.2 mg (0.01 mmole) 103 was treated with 14.6 mg (0.1 mmole) of 14-
Pyrazole-1-carboxamidine hydrochloride in DMF (2mL) solution as described in
Example 51. After evaporation, the oily residue was purified with HPLC in the same

way. Yield: 15.6 mg (23%) B9. ES MS: 690.27 (caled. for M+H" 690.30).

Example 53
1H-Indole-2,5-dicarboxylic acid bis-{[2-(2-amino-ethylcarbamoyl)-1H-indol-6-yl] -
amide} 106
Step A: 6-Amino-1H-indole-2-carboxylic acid methyl ester 107 (R=CHs)

To a solution of 6-Nitro-1H-indole-2-carboxylic acid methyl ester 108 200
mg (0.91 mmole) in a mixture of methanol/ethylacetate (1:1) 10% Pd/C (40mg) was
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745.98. (MrH~). Exanple 133 Tl ai ophene-2, 5-dica~boxvlic acid

b:)s (]glb(3 nagb}l ay!J-bu yl)-S~2-, (N (3-naet 7yl - bu

yl ) caf ~bagygi b9 -et7zyl carbanzoyl J-1H pyrrol -3 yl)-am| tep A ~
1-(3-Met hyl- ghtyﬂ 4-nitro-1Hp, ~rrol e- 2- car boxyl i>c/ ?’;ICi d %gﬁﬁﬁﬁdgoﬁet Eyl
butyl)is~rop~rlcarbam m doyl | -et~l ~ am de 266. Conpound 266 was_synt hesi zed
f r om cyanoeidiyd. dtiedrsR42s siasadestimebwith hpdreganpiddiliegoyitishdyegen i ?’%0
3-nethyl -butylamine (3 ). ES M5, 365. 27 I}I ( p
0.79-0.81 ( pssﬁhe@u@enm@ap‘@ﬁﬁsulre%‘rlgﬁwﬁlbj|a&*§°°“bte§%?eﬁ“§§ PO Byn éHs

i sopentyl # t, 2H

G2 o - amit RE s Shtipl [ el qpperabl o (radflest B 1 20

3. 50- 3. 55 (/@yulidt6-4aiao G- md@IB-Zlbd&B&’xyhfb aﬁﬁ}lﬂeﬂi&}l dster gaveza-bmgIHSPCN)OJl T.65 and
8.18 {d, 1H, pyrrole), 8. 1H, NHCO Thi ophene; 2

_ 5-dicar boxy(lSulcpaaml@nmeﬂlyﬂe(cgta(esi %reﬁm9|3lb%ndwas usbd g“fq\? fext Step without

met h~but yl ) uﬁ_@.rb i m do~l - et hyl carbamoyl }-1 H pyrrol-3-yl)-am del Conpound

265 was symft as described in Exanplell5, step D. Yield 54% of

conmpound 265. ES Ms: 808.12. (MrH-. Exanple 134 IH

Pyf - azol e- 3, 5-di carboxylic aC| d b| s-t (5-~2-(N cycl opefa lc 1fba~n| m doyl)

et hyl car ban&te B3 1H-Indoleed. frd gacid -EHOXYCIIDYATS oy~ St e~A~
~3- Met hyl - but y| H-py TC]e 2- carboxylic aC|d f 2- (N
~cl opent yl c@‘&lgé}qiﬂim thyl]-am de 268 - 107 WO 03/0S7212

PCT/ US02/ . 11087 & 2 BYHHRE Sh&RY 6lanand-1 yaindelcytalsaiylie 242 as
described in Exarrp{ﬂgwpl ? usi ng cyc‘fé?)ipentyl anm ne gwm Wés MS: 364.

%H( M+CHH~) Cﬁd;ﬂlfﬂw&yl estexz(@ml\vsmmﬁe) wabd&s@ﬁe(t)mmw deD ?5%(@5441 61 (m
2h ) o mog -l Py stanpe S iAo PRI Y o 20 (D o

-am di ne),
blyg r?} g) > i;ﬁ%;fnéfﬁi %@ﬁ%ﬁbl)%‘i{% (r?daeggij@t&qglxgir%gragg%?ﬁcyc acid
- sy rCEH b wak edtdiptatlyyresd The oil id
~3- net hyl - but&%l @B H pyrrol - 3- y-e- g?néj%les 26$V<E,grrpound Zécg wago;i/,rr\etm;l;sel zed as

descri bed i Waematmat&dl\ﬂﬁh ethtrto give 200ang (3346) solid peadystiwhichavas ppks qpguely gg. 03,

Mt~ Exanpl e 135
( ). 0 con;Idnue the synthesis without further purification.

Step C: 1H-Indole-2,5-dicarboxylic acid bis-{[2-( 2-amino-ethylcarbamoyl)-1H-indol-

6-yl]-amide} 106
50 mg (0.091 mmole) 109 (R=CHs) was dissolved in 2 mL neat 1,2-

ethylenediamine and was kept at 55 °C overnight (18 hrs) and was evaporated to
dryness. The residue was dissolved in 2 mL methanol and was precipitated by
addition of 45 mL of ether. The precipitate was spun down, the pallet was washed
twice with ether and was dried. The crude 106 was purified with HPLC (Vydac 12
um Cig 2.2x25 cm column, 0% to 60% acetonitrile gradient over 30 minutes, flow 20
mL/min). The purified compound was transferred to HCI salt by dissolving in2mL
methanol, treating with 1 mL 4N HCI in dioxane and precipitating with ether. The
overall yield was 9.1 mg (15%) 106. ES MS: 606.30 (calcd. for M+H" 606.26).
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N, N -Bi s-(5-~2-(N, N -di n~etl zyl - car banai m doyl ) - et hyl car banoyl J- 1- (3- net | ay
| -bu yl) I'H pyf~rol -3yl J-tenepl zt hal anai de 269 Step A

1-(3- Met < -4-vitro-1H pyrrol e-2-carboxylic acid f 2~ '

di met hy| B}gér)lgghn%%nbdoﬁl )-ethyl]-an de 270. The sol ution b FetDsoioss

| -(3-nmethyl-butyl)-4-vitro-1H pyrrol e-2-carboxylic acid (2

cyano-et hyl)-am di ne 242 (0.5g) in ¥xamplesddiy ethanol was cooled to 0-5C
and saturated with HCO gas. The m xture was seal ed an?7 r ef igﬁr%tf for 20
hours. The ni M-drdoledss-dicidwediciasidkis s -Corr B PRV FE PGy 1Tt fanol  was
evaporated. The solid was dissol ved '_crll"_léLfO gh of dry ethanol and 1M sol ution
of nmethylamne (6 m) in nethanol s a &é . The seal ed m xture was kept
ovenught at 55C apghneNAPPIEwEdsyntHesizéPhd dbswitseddbssompdundl GdinHxaaiple

met hanol , and ether was added to pr ecigi_tate 2.4 g (94% of the éa}.r et

_ product as &3 wisingeprepanied,3-E@nS: indtap €4 Y{ald-8Gime (70 (S8 (B5e-
0.85-0.87 (d, 6H &%i sopentyl ), 1.43-1.61 (m 3H, CH, CH?-CH),
2.7d-2.79 (MTEHO3ED CHz- ami di ne and CH3-NH), 2.96-2.98 (d, 3H, CH3-NH),
3.46-3.55 (m 2H, CH?-NHCO), 4.34-4.39 (t, 2H, CH-N), 7.51 and 8.18 (d,

1H, pyrrole), 9.76 (t, 1H NHCO. Step B~ NN -Bis-1S[2-(N

N - di net hyl - car bani mi doyl | - et hyl car [Exrogple S3- (3

met hyl -butt)-1H-uyrrol -3-yl]-terephthal am de, 269_- 108 03/ 0,4312

PCT/ US02/ - t 1087NQ%'r€1 %ﬂ%w%&ylg‘gﬂm’i’é’gw{ g’gl’éeﬁéréf 6’??11‘%]8%\3%”‘%2'&% 1e115,
step D. ES M5: 717.93 (M+H+). Exanple 136 Pyri di Tae-2, 5-di car-boxylic acid
bis-((5-~2-(1V, N -di etl ayl - caf banai nti doyl) )

et ayl car bar noyl &ohlodnd®i Piwas baitheglzkd is gtrpyallyales@ibed Jombouipenidil 08tiep A
1-(3-Meth~Yl)-4-vitro-1Hpyrrol e-2-carboxylic acid f .

2-(N, N di et ﬂa;camateb%amYnelddﬂ)l%méﬂ%?ﬂ;Wﬁ%ﬁéi%lcéé%%ﬂd $72as synt hesi zed
from cyanoet hyl am de 242 as descri bed above for conpound 270 using
ethylamne (3 m). ES Ms: 351.53. (M+ Ht). H NVR - (DVSO- d6): 8 0.8b-0.88
(d, 6H, CH3 - isopentyl), 1.07-1.17 fkampld,56CH3-ethyl), 1.42-1.60 (m 3H,
CH, CHz-CH), 2.67-2.72 (t, 2H, CHZ CH -anmidine), 3. 12-3.%11,% 2H, CHz
~ethyl), 3.36P@idifeLrb-ditkboQric agdOpsd it (Zamminogatkijearbamors. ii-ig g%ﬁ’ /oH, CH
-N), 7.39 and 8.20 (d, 1H, pyrrole), 8%6313 71 (NH anudi ne), 9.30 {t, 1H,
|~ HCO). Step B Pyridine-~ 5-di car b8 143i d

bis-(,j5-[2-(N, N quclfl;‘a@g' ! )a€ b B¥er 187 DRE@dl for ComBotimt 10d inbut yl ) -
1H pyrrol -3-yl] -acm e~ fﬁ&%%}fjﬁ%&%ﬁ?&l vvtgs S lr?{ hesi zed as g]gscri bed in
Exanpl €115, BExaiplds3. Wield233 ftedhl%nidurasd. 2 talc&SonsHET 7869 24) MrH+) |

Exanple 137 NN -Bis-~l -(3-nmetlayl-butyl)-5-~2-(1, 4, 5, 6-tetr~alaydno
pyrimdin-2 yl) ethyl carbanaoyl J-1H pyrrol -3 yl ~-terephtl aal am de 273
Example 57

Pyridine-2,4-dicarboxylic acid bis-{[. 2-(2-amino-ethylcarbamoyl)-1H-indol-5-yl] -
amide} 114
Compound 114 was synthesized as generally described for Compound 106 in

Example 53. Yield 17.1 mg (30%); MS: 568.24 (calcd. for M+H" 568.24).

Example 58
Pyridine-3,5-dicarboxylic acid bis-{, [2-(2-amino-ethylcarbamoyl)-1H-indol-5-yl] -
amide} 115
Compound 115 was synthesized as generally described for Compound 106 in
53. Yield 30 mg (53%); MS: 568.25 (calcd. for M+H" 568.24).
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Step A~ 1-(3-Methyl -but XI')-4-vitro-1H ~yrrol e-2-carboxylic acid [2-(1,4,5,6
tetrahydrouyrim di n-2-~)-ethyl]-am de 274. Conpound 274 was synt hesi zed
fromcya l.am de 242 as descri bed above for conpound i

1, 3-pr opi}?ﬁﬁf%ﬁ{% nil). ES MB: 364. 37 (M H+). HI- NVR (@ﬁ&gﬂé@”s
0.85-0.87 (d, 6H, CH3), 1.42-1.61 (m 3H, CH, CH -CH of pynole), 1.79-1.84
(m 2H CH2 CH CHZ), 2.55-2.60 (t, BkampW5%CH -amdine), 3.25 (m 4H CH?

CH2 CH? ), 3.40-3.52 (m 2H, CH NHCO), 4.33-4.38 (f, 2H, CH - 7. 48 and
8.18 (d, 1H, pyINKI-Bis:/2824Bninactiylcagbamey])- Hfindqi0 4 -¢oR 751108%%91(6(, 1H,

NHCO) . -109 WO Q3/0S72 CT/ US02/.- 41087 S '1-{3- _ .
but yl) }-4-nitro-1 WP?W@?%%%%%? %&%ﬁf?@?ﬁfﬂlﬁf %r ¥hipotid 106 in

- tetrahydr~vri g Yy byl moflv@?%ﬁmg@. wddfo? RBrNBS6326). hesi zed as
descri bed |nE@%Fgl¥%T@%?ggﬂ%@ é V5. 741.96 (MtH~). Exarrpl)é 138

N, N - Bi s- ~5-(2-am no-etl ayl ca~banaoyl)-1-(3-naet7zyl -butyl)-1 H pyrnol -3
"~ ylJ terepl at hal anai de 274 Step A ] 0
[ 2- ~1-~1- 1~3- Met hyl - but yl ) - 4- ni t r o- 1ESBYMISP0 5. 1 _ et hanoy! ~- ani nol et hyl | -

carbam ¢ acl dpl,y é@&%kca?z?o%gﬁ%@é bEOTPYSR i lberdathoy B- IFDIdbI- 65 -

di ssolved in yl"am ne Thi's sol ution was kept for 50 hours at
60C and evaporated. The residue was dusige}¥d in DMV (20 ) and

di Boc-carbonate (2.18 g, 10 mml) was added. ﬁh re%%%'q was_k qh 1l h at
anbi ent t enper at ufenpaEndiEhwpasyathesizebas 3e8p3 8%\%%1 tcgg;qu@upﬁ $%r of or m
30 m), d with 0. HC (10X 2\ 44. X ter, dried
(()ver SZ)di \llj\%s g‘l‘rpﬁflﬁé?'ghedg\g/g%& éﬁtjlég’ Mﬁ]é%?%@?@ﬁ%ggﬁg %??gb%}v?asm o de

crystallized fromtol uene/ hexane (4:1 v/v) to give white crystalls. The
yield is 69% (1.27 g). H -NVR (DVBO- d6): 8 0.85-0.87 (d, 6H, CH3), 1.34 (s,
9H, Boc), 1.421.61 (m 3H, CH, CH - &xagaplpflrol e), 3.03-3.08 and 3.18-3.22

(53 %5 0 8 a0 e g g R a3 )

N - Bi s-[S-(2-ani no- et h~car banoyl ~I - 1- @4t ig/| - but ~~ 1H pyrrol - 3-yl |
t ere~ht hal al nide 274 To stirred solution of conpound 27S (70 ng, 0.15 mmol)
in methanol (20 mConymanddii®wad evritedizel aDeeerdly desgsibed fprdrorapoundd 0@ iny) - t he

flask was evacuated and then fl d,3 td W, t h hydr 09 finally
filled with ﬁgiamebfé@-3t1°1§g5%om§z§§1%rh/gs-ﬁégﬁﬁt(%%?&éﬂﬁ\g‘éﬁ?%%‘% s stirred
vigorously at 23C for 45 mn. The suspended material was filtered, the

filtrate was evaporated to dryness. The resulted
Example 62

1H-Pyrazole-3,5-dicarboxylic acid bis-{{ 2-(2-amino-ethylcarbamoyl)-1H-indol-6-
ylj-amide} 119
Compound 119 was synthesized as generally described for Compound 106 in
Example 53. Yield 9.6 mg (17%); MS: 557.23 (calcd. for M+H" 557.24).

Example 63
Thiophene-2,5-dicarboxylic acid bis-{[ 2-(2-amino-ethylcarbamoyl)-1H-indol-5-yl] -
amide} 120
Compound 120 was synthesized as generally described for Compound 106 in
Example 53. Yield 8.7 mg (15%); MS: 573.19 (caled. for M+H" 573.21).

Example 64
1H-Pyrazole-3,5-dicarboxylic acid bis-{ [2-(2-amino-ethylcarbamoyl)-1H-indol-5-
yl]-amide} 121
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am nopyrrole was dissolved in 3 nil of chy DV was added to phthalic acid
di pent af | uor ophenyl ester (25 ng, 0.07 mmol}, The reaction m xture was
stirred for 15 hours at 55C , DMF was evaporated. The Boc; /gg(fi%tlﬁﬁ
derivati VEO9¥8 s - 110 WO 03/ 057212 PCT/ US02/ - 1111 87 di ssol ved in

met hanol (3 m) and 3 m of 4N HO in dioxane was added. 11130 mn the
sol vent was evapofampduachllk ias syothiesizodas geueiatly desopipedifarCampaiaddfpbied in

exanple |, ste . Yi el % 0f.,c0nP0 74. P07 78 (MH-) . Exanpl e
139 N, N - Bi s-(&ﬁeéﬁgﬁlﬁﬁ i“l%gz" W?gg@géﬁ%ﬁ?’ﬁﬁg-—5~5r7£‘4t)hy| “bzstyl)-1 H
pyr~~ol -3 yl J-terepl at hal am de 277 A sol ution of conpound 274 (30 ng, 0.05

nmmol ) and pyrazol e-1 carboxam di ne hydrochloride (0.1 mol, 9 ng) in 5 n

- of DVF wer a kept at anbi ent tenperatBxampme6dni ght, evaporated. The residue
was purified b P s as descri bed | ample 1, .St D...Yi el d 68% of

N, N - Bi s-[ 5- ( J@@ﬁﬁ%ﬁ%@f%@%&%&rfﬂlaﬁ-?éf(?:f?fgmﬁﬁfqurgﬁﬂW)} LRy -3yl
" -terephthdl am de 277. ES Ms. 691.81 - _ 140 The reaction bel ow
depi cts net hods which can be ugéaﬁ%o&%zggyegé%%ﬁznds of this invention
wherein R, RZ andbaipold 122 was enttesigedaggentrallf/\deicsibed fdrlCdhpamB 186 idef i ned
herein. In the exanple bel ow, poly(oxyethylene)-OCH3 is specifically used
in these net Fsaupk -V@@é&ﬂ@&@%%hl\’lﬂ @6-%/77 Q’laicécf?ééflﬂépiéégf“pbal ly, a

stoi chionetric equival ent of polyethylene glycol) nethyl ether (conpound
300 -- available from Al drich Chem cal Conpany and having a average

mol ecul ar wei ght of 330 -- about 7 repaaiplegsoxyethyl ene uluts) is combined
under an inert atnosphere with a stoichionetric equival ent or slight excess
of phosphor udHt-kidpkeotd dearbomfioasid bEo(2-[2(2-Eydary-atdyminerahdearbeniey’duch as
met hyl ene chl ori de, di et hyl ethgj an %hz} | i lge 1 ge reaction mxture is

mai nt ai ned at anbi ent condi t i ons HGAIAOFOPEETRAEh g es to conpl etion as
evidenced by tl>i @ohibghd $85 RERERHARBY as @;Ineiaﬂ‘lgﬂeédﬂﬂéd £ CorRpUNE 106 in

pol yet hyl ene gl ycol) ‘nmethyl ethéer, conpound 302, is recovered by

convent i onal SBEYettiE2.Sme il 24); MiS:ci9et36dcalphyfor WHEL'f 694.31%i ng reaction is
known in the art as the Gabriel Synthesis. The synthesis is useful for
converting brono conpounds into primary amnes. At |least a stoichionetric
equi val ent or slight excess of phthalgmdg. ¢gompound 303, is dissolved in a
suitabl e inert diluent such as dinethy mam de in - 111 WO (13/0a7212
PCT/ LIS02/ - 4108 H-Iridelep?, Ssledaekoxlic adidbisa§R-(2-dsnahplhintwoetthyleardomoph)- 168

pot assi um hydroxide to fornl the internmedi ate phthal am de anion as a

pot assi um salt, conpound 304. Aft Bidpbp oy -a1 2‘bol yet hyl ene gl ycol) nethyl
Sther., comound ROBuid. T ShoRIRARBHIN Ll LMEnRIRAL AT L6 AL, 198 MPOUNG

304, and the dctT o TS el nmtarnedat anpr ernt Martrons untrt formati on

of the N-[poly(etBpdeaine2dMamo)e) BaXingt 1 FBidieid-2 phibbablirdiemettyipemedas305, as
evidenced by thin |ayer chr omat ogr atghy. This product is then recovered by
convent i onal disselvedié 4 udmeatNGhY slimetbyraihang-1,2-diamine, was kept at 55 °C

overnight and was evaporated. The oily residue was triturated with n-hexane to give

528 mg (84%) yellow solid which was no further purified. MS: 277.13 (calcd for

M+H": 277.13).

Step B: 6-Amino-1H-indole-2-carboxvlic acid (2-dimethylamino-ethyl)-amide 126

To a solution of 82.9 mg (0.3 mmole) 125 in a mixture of
ethanol/ethylacetate 1:1 10% Pd/C (40mg) was added. The flask was flushed 3 times
with hydrogen and filled with hydrogen at 30 to 35 psi. The suspension was stirred
vigorously at room temperature for 30 minutes. The catalyst was filtered off, the
filtrate was evaporated in vacuo to dryness. The solid 126 was used for the next step

without purification.
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At |least a stoicliionetric equivalent or slight excess of hydrazine,
conpound 306, is conbined with the N-[poly(ethylene glycol) nethyl ether]
pht hal am de, ound 30S, recovered above in a suitable ch as

et hanol Rgﬁﬂf&%ﬁg’d under reflux until the corresponding a%gﬁ/g,g&?ﬁrfégound
307. The reaction has a bi product of phthal azi ne-1, 4-di one, conpound 308,
whi ch can be separated by conventional neans such as chronmat ography. In the
alternative, the sane reaction described above .is _done in_the, same.nmanner
usi ng conmebtep ndois d i 2-(Rstimsthylamine-gihylcahamorlor o

formul a NH2-£aIIdc-%Q2-R@oiug bepepre b fII n t he procedures set

forth abovelds SRR I'1-1rnown or conmmercially avail able starting

~ materials. In th%g%&uy%xéﬁ%d@é Qskiind Bbve)neeasidisoRyd oL gyoups wil |
e

be necessary to ect e reaction at the other hydrox%/l group. _Sui tabl e

bl ?ck! ng or @MiE.l ﬁaﬂnﬁg(@a@moﬂ M{rmdplaagéj-dﬂ@rbqwb%?ﬂﬁ@ea aﬂﬁ?war%ﬁﬁert_
material are_we nown i n aj-1. e e stoichionetr y i ons
of the reactExmplehepleri)iapd B§3 &L@-ﬁtmlaleif’%%%%#g an r?prilféﬁuﬁg%no- ,
di-, and tri hl ocked el i-al-s. hr?Ft’ﬁ - Rdreiess. Adkari ti es

of the pr odbﬁ@gé)u?(ﬁeé a%%loaftsssgiotv F&%‘\égfgpr odugl%@g%g‘;aggﬁ?eod/nvgrr\g i osnal |y

achi eved by RjHedsyaayrifias wilhToPEt pgy@Re Ny um Cle2.2x0RM30NEA20% tB6akpl e 141

PCT/ US02/ ~1087 . )

N, N - Bi s- ~5-abetanibilmigfatichn pierd hinptes afiwya A8 yilymin)e Voo pifigslaommopnd yias | H
~yf~rol-3 yl] terepl aal ani.ide 284 Std A .1 T :

Cycl opr o~~t Kenvetedite ?ﬁlfgb B§/’ fi}sé(ﬁgl-nﬁ-l% legtoﬁvﬁaedagf:ac}lnﬁe“ﬁl%%} Pll}oﬁlgp %lr%l/l est er
278. - To a ' initating wi ield 7. 5 %) 124. ES MS: 662.29

1- cycl opr opy &r?g% hg{lp%gl\ﬂlttatrl%g- vlvi—tl?gglre?E)Olyel?lg?coa?lg(g?(yl/io)c acid (8.07 g, 38.39
mmol ) in anhygdedysr YAME( 60311 ) in the presence of N N

di i sopropylethyl-amne (7.69 mM) was added dropw se pent afl uor ophenyl
trifluoroacetate (7.59 m, 44.15 mol) at 0 C. The reaction m xture was
then stirred at roomtenperature forg9,Rnidffg er removal of solvent, the
crude product was purified by chromaFogrgphy on silica gel eluted b

t ol uene- et hyl ; FCRlALS, §-BRatdoxyhc @lidl BiscFoddmet il aniibypraByiorbeofl)-d8-a white
powder. H -NWMR (DVMSO-d6) 8.58 (d, 1H), 7.84 (d,._1H), 4.22 (d, 2H),
1.32-1.06 (m 1H), 0.55-0.51 (m in¢e-5-0/48uee}d3T(m 2H). Ste~B~ 1

C~cl opropyl net hyl - 4-vi trao-1H pyrrol e- 2- i | O~ ANi,de 279.
A mixture of conp%?mao‘ﬁ}fjglééy % Sa?t?lgslé a%%g@%?lﬁ g%cﬁ%%dgfg% g?g{‘grg?lﬁweiﬁngul fate
(2.94 g, 19. ggnplsi_ PR 1. Nt (289D aBY 6% 1(caltdi foe M-S 680.85).n DVF (60 )
was stirred under Ar at. 55C for 16 h. After evaporation of solvent, the
resi due was separated by chromat ography on silica gel eluted by CHC13-ethyl
acetate (10:1) to give g of conpound_279. IV@(ESn 247.12 (MH-). H-NWR
(DVBO-d6) 9.16 (t, 1H), 8.26 ((d, 1HEXAHPISYq "1H) 428 (d, 2H), 4.23 (d,
2H), 1.30-1. 2811&-%42’0?5—%;5#1942%&1’54@&1 %fﬁz-d&eﬁ@d@nzﬁo%ﬂﬁﬂﬁar%oyl)&,ép cC 1
Cycl our opyl i nethyl -4-vitro-1H"pyrrol e-2-carboxylic acid carbam m doyl

nmet h~ami de hydrochl ori de 280.difelra-1&igpeh&vErmmireafoni um chl ori de (0. 582
g, 10.88 mmol) in 9 ml o nydydr qus. benzene at .0 az2M
Al Me3 in tol uene f(:SI.nPO'H‘C{ 17&%@%%\&‘.@5‘/&? &y 8Lt 98%&%@§’r@g§1%@!}1%n\éx ure
was warnmed t 1 466 r tEphwesasyre for 2 h.
Conpound 279%((%8@@18??‘g&z%ﬁ%ﬁﬁ%y%dgggg’ggﬁgﬂfg}I?FO(I)wed by a)(;di ng 12 m of
anhydrous toluene. The reaction m xture was then stirred at 80 C under Ar

for 16 h. A slurry of silica gel (about 2 in25 mM of - 113
sturry of silica gel (abgul, 26, g)

Iy
A} . -

1H-Indole-2, 5-dicarboxylic acid bis-{[. 2-(2-dimethylamino-propylcarbamoyl)-2,3-
dihydro-1H-indol-6-yl]-amide} 129
Compound 129 was synthesized as described for Compound 124 in Example

67. Yield 23.7 mg (34%); MS: 694.36 (calcd. for M+H" 694.39).
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WO 03/ 0S7212 PCT/ USO2/ -41087 chl orof orm was added. The m xture was stinted
at roomtenperature for 30 mn and MeOH (50 M) was added. The m xture was
filtered and washed with MeOH until no product was det eCtF@T/B¥02L116§7 The
conbi ned WPMPHEE was evaporated to dryness. The crude product was
separated by chromatography on silica gel eluted by CHC13-MeOH (4:1 ) or by
HPLC from 10% buffer B to 60% buf f eExBmpbei7fer A: 0.1 % TFA in water;
buffer B: 0.1 % TFA in acetonitrile). The pr t . was dissolved in MeCOH (2
5 m) and 4 N HO lHrlndolestandicarbexyiradd b'ﬁ(éﬁéf'%@’f‘é 0%5%’%%’%3%0&“ and

evaporated to dryness to yield,it i eryde. 30280 (0.86 g, 90% . M5

(ES| ~ 266.17 (M + H}. bt el ’@Eﬁ(@éﬁc{z{ ’glmlg))f}?‘g"%% 8.98 (br s, 2H), 8.83
©(br s, 2H), 8,20 {/itrok . indo162-datboxit acid [202-hddro hylndifBo yippmide _

1.30-1.27 ( ) - m 2H), 0.48 0.36(m 2H). Step D N N -Bis-f

5- (car bam nidbyl net h&/l - ca-r bamoyl ) - 1- cycl opr ouyl net hyl - 1H

" pyrrol-3-yll-terepht hal am 84 u 280 160; 4 JqDdhyiwas

di ssol ved in Necho(af@?“rﬂo}lo ?{&%%&ﬁﬁﬁlg?ggﬁ ggelﬁpg&%?%a‘f F%lgf)ﬁk%on aciz:%¥ vat ed

car bon (aboggterogglz ggoﬁﬂ.i% PgisEhntigrogesninoretdarino)-chiherl3Bivasr at i on
xture thro I

of reaction™m ugh Celrte washed with MeOH and DMF, the filtrate
was evapor abegdamd tHs ingetutendarkepi agts5vacioudé husrundethargen gfimasphgie Taphe 282 in

a quantitative yield. A mxture_of above _ am ne, 28 nd tereph i.c.acid
di pent af | uotimnieyapdraisd te Arypss. 284 g oLty FeSdUGWRY §is ‘ﬁ"%;&%‘%‘%gﬂg‘n‘%ﬁ?@*"f(ﬁ m }
was stirred at 90 C.under A 1 : § weePfkatedffby HPLC
(from5% buFﬁ@‘Pg]Be?gH%%aﬁﬂ%@%ﬁ%%cﬁgﬂbfoﬁ%é%{ﬁpogﬁry%g4 as hydroc h%)ori de
salt (46.1 JEhsh&OMth eMBndIESK) HA4irik8 ¢ Mve 2:08HProdist-(RVR). (NBVERI3e6) (calgd 23 (s,

oH), 8.59 (brs. 4H), 8.42 (br s, 4H). 8 25 (1. 7.73 (s, AH . 7.16 (d,
2;)'), 6.79 Ed‘;ﬂssmﬂ*:mzsm%l)( gH : ,SEDMS%-%)@,S 34@%-66.%5052%». 99&1%‘6%3&‘5??,'4 .18-0.( 12

o L ys02) L%:@?(dar,lkﬁp iéfiglg)lf'@g] #O(Sr ?%%@%?fi% ﬁ%g@é? {WR)ifadié 81-3); 3.43 (:

et | ayl car ba-gai Nai_deylcraetizeh)-cearbEN3Be-3.33 (i, P, ANH-GH;3CH,-NH-CH;-

yI)-tef~eph?§aﬁg‘ng%e 8S Ste%)g% w (

1- Oycl onr o~yCHAGH)Y2 71-266 (g 2B N ¢ Bs-6Ha NGy (Ho O 259 (ky 2H, -NH-

et hyl car bam m_do 1-%&{ h?ﬁhg:aé%ﬁ 281. Conpound 281 was synthesized from

conpot u~d 27 Hha- @&h Tethydrochl ori de according to the nethod as

descri bed for conpound 280 in Exanple 141. Yield was 62% MS (ESI] 294. 23

(M+ H-. H-NW (DVMBO d6) 8.99 (t, 2H), 8.66-8.61 (m 2 8.40 (br s, 1H),

7.87 {d, 1H)SteyB18-Nitko-IHHindoB-Z@arbdxyliRrcid [§2-72hydroxpieghyl-3- _

0.84-0.81 (m 1H), 0.74 (t, 3H, 0.1Q- 3 (m 2H), 0.0160.005 (m 2H).

Step B ~ N ut@pxycarbons 1 ragide I3

(- et hyl car bar ni sgo¥nDEh i G31 KRR HpcAkEd R I0GhE DiF: 1.1 gpnEbaimoteyle 285,

Conmpound 285 was Synthesi ze romterephthalic acid dipentafl uorophenyl
tBoc,O was added at room temperature. The mixture became clear in ten minutes and

the reaction was complete in 1 hr. The DMF was evaporated in vacuo; the remaining
solid was crystallized ﬁ'OI’I‘l iso-propanol to yield 1.82 g (65%). 'H-NMR (DMSO-
de):  12.33 (s, 1H, indole H-1); 8.79 (s, 1H, CO-NH); 8.69 (s, 1H, indole H-3); 8.03
(dd, 1H, indole H-6); 7.55 (d, 1H, indole H-7); 7.34 (d, 1H, indole H-4); 3.46-3.23
(m, 8H, methylenes); 1.32 (s, 9H, CH3).

Step C: 5-Amino-1H-indole-2-carboxylic acid [(2-(2-hydroxy-ethyl-2-teri-

butyloxycarbonyl-amino)-ethylj-amide 135
To a solution of 196 mg (0.5 mmole) 134 in a mixture of ethanoll/ethylacetate

1:1 10% Pd/C (50mg) was added. The flask was rinsed 3 times with hydrogen and

filled with hydrogen at 30 to 35 psi. The suspension was stirred vigorously at room
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ester with conmpound 283 which was from hydrogenati on of conpound 281
according to the nethod as described for conpound 284 in Exanple 141. Yield
was 78% 329.21 (M2 + H+). H -NWR (DvsO d6) 10. 2&1(@50 Alds7 9. 05
{br s, ﬂﬁﬁ?ﬁ%r s, 2H), 8.22 (t, 2H), 7.72 (s, 4H), (d. " 21 . 6.79
(d, 2H) 383(d 4H), 3.77 (d, 4H), 2.98-2.82 (m 4H), 092086c{m 2H) ,
0.80 (t, 6Hmp&adde Ror30 niifutedHhe ciabRt FaOfiltén offHﬁe fmﬁrwae cyapgrate

2,5-Di | zydro-thi ophe~ze-2, 5-di carboxyl ic ac -~~-(g_ ? 'ﬁﬁ

zi doyhnet hwzwamuardmwsgton.rewwmdﬁp@ﬁﬂ%@% thmaagasm SR ar<ai de~ 286

Compound 2 zed fr t Yieb &vitohd

di pent af | ucfgb‘tﬂare'ﬁﬁgng ﬁac% ehl Qrﬁrfpoundggﬂga%::sg%?déﬁ%%ﬁ tF]e nmet hod as

* descri bed fﬁ{‘_ﬁ gippund 280 in Exanple 141. Yield was 45% Ms {ESI] 304.15
(M2 + H+) NI\/R(DI\/SOdG) 10.37 (s, 2H), 8.61 (br s, 4H), 8.43 (br s,

4H), 8.28 (t, 2H) . 65 (s 2H) 7.10 (d, 2H), 6.76 (d, 2H), 3.83 (d, 4H),

©3.77 (d, 4H), .0 609 01 (, ngn (m 4H). -

115 WO 0o3ep®

-butyl - S-(cap hathah lhaélasiizebfﬁlde bar noyl) 1 H ~yrrol .
yl Jt er epl at 7 was synt hesi zed from te thalic
aci d di pentafl uo;sxpﬂ;gr(gjs nembkeb 1335:wa$ dissngvedoingaL Ry gad xeas grasterd “g for
d 284 Ex 14 0. 9-1.25
g?gzoéambl(mﬁ)/lrr)ng(Olliggolf) B‘Jﬂ odp Aﬂg/%tﬂq‘iﬂk SEZL%Cl‘;zS’eé@&ifgl%ﬁ%?af%dzg e),
an
(s, 2H am HHQ)S m@%&”{@g ?(E?T‘%ﬁh%m%)s% S T N NG 10,46 (5 2H

OOt pyr 10! @bl Yahe, thOSniSoldetinaond mtﬂmdmth dherdo Zived dimegr boxy! i ¢
aci d bi s(~1-butyl-S-~N rnet hyl car - barrai nai doy]| rr I&y?%g b?e’a[rnﬁ x_l J-1H

pyrrol -3 J~kjlicat36d@he 2B& motvpmgwgromewm#@g)mw T he

éegcf: g:{jb?ggrlltém d p natd ugﬁ%? %%m%%%%%ﬁ%ﬁ%%ﬁgn%gotx?ﬁ etéflﬁil‘f hod as
l(ogt yl?j_l rlre 3%&3% aa&e d é"nmaufe)&llf)s, sgilm @dwi. T dwpernddant Yoext (j/ﬂsc)axdeﬂ 8 pahiet 2. 60

d, 4H CH~am di_ne) ﬁ? @h{f(
CHZI ~, 6. 95,waé ﬁa&hed?wﬁhﬁthanﬁl tﬁheﬂﬁmi waS dripd. Pe cBdg )l 30 Wa?ﬁu{l dy rh(gl ne
8. 20- 8. 22 2H, d d 47- 8. 51
(m 1M pyﬁf&mv" %é'%g%i‘%gm(@u%Og/céﬁé%c&c’ﬁl%d Pl e

(2MrH) /2 Exa ified ound was converted to HCI salt by
N, N -Bi s-~1 'féf/’ ﬂf/im%)l The Lghg:l rcr?lm oyhnet hyl - car bani oyl ) -

pyrr olh ﬁ Iyl %ﬁbﬁg@d ifl ﬁ@ﬂﬁtﬁ&&&%a@gﬂﬂhﬂdﬂﬁ% Hebinsdipxanesng ét@cmﬂamlg
terept all C acCl |penta uor opnen est (g t

descri bed f owitlc ethpotondeld 89.3img E&a?nﬁ%é SEW%S%%( agc‘it g(gl\gﬁg"%%ﬂ‘égﬂ}g
butyl), 1.22-1.26 (m 2H, butyl), 1.61-1.67 (m 2H butyl), 2.85 (d, 3H,
CH3- ani dine), 4.13 (d, 4H, CH2-amidine), 4.28 (d, 4H, CHzZI~, 7.12 and 7.44

(d, 2H, pyrrole), 8.07 (s, 4H, C6H4) ExBmple{2, 2H, CONH), 8.78 and 9.15 (s,
ohoamdine). 9 l.lS'gS)nt(hseszs %E]—In%@? dzcm;O Zlo?cylzc aczg' %zs {[}/ ](3—9217197?0 9 §7§ FOXy-
propylcarbamoyl]-1H indole-5-yi] -amide}, 137
Compound 137 was synthesized as generally described for Compound 130 in
Example 71. Yield 58mg (86%); MS: 666.42 (calcd. for M-+H" 666.28).

20 OXy a’b

Example 73
1H-Indole-2,5-dicarboxylic acid bis-{[ 2—(Z-guan.idin.o-ethylcarbamoyl)—JH-indol—6~
ylj-amide}, 138
To a solution of 23.8 mg (35 pmole) 106 (synthesized as described in
example 53) in 2 mL of DMF 51 mg (0.35 mmole) 1-H-pyrazole-1-carboxamidine
hydrochloride and 73 pL (0.42 mmole) DIEA was added. The mixture was kept
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M5 nnl z 634. 14 (MtH) Exanpl e 147 PCT/ US02/-41087 N, N -Bis- jl

-bzZrtyl -S-(etltyl cas~bam m doyl ntetl ayl - canbanaoyl )-1 H pynf~ol -3

yl Jterepl gtl aal.anj de 290 Conpound 290 was synt hesized fro alic
acid dipéﬂbgsﬁﬁgﬁ%phenyl ester according to the nethod.aspgggégﬁﬁg for
compound 284 in Exanple 141. H-NVR 0.83-0.90 (m 3H, butyl), 1.09-1.14
(m 3H, CH3- gtdnyibht (18 h2f) aflrodih empetire thenywas evapodded icodtyness. The, oibyut yl )
3.24-3.29 (m 2H, CH2-et r%‘lv), 2.48 (m 3H, CH3am (;;i ne), 4.12 (d, 4H,

CH2- ani di ne) residuowag pegligdiwita HPLE Oydac 12 pm Grad-2x24 301 ¢plump 0940 POToe) | 8. 06

, 4H, C6H4), 8.58 (.. 2H i di neds.d0. 51
Ei 2H CON dﬁ{ﬁ”ﬂ%&e&”ﬂ)ﬁ“n‘?i’ﬁ%@%‘%%’ @MW’ f‘%ﬁéﬁ&’e@%"ﬁ&%@ﬁ%‘ﬂi’@@ﬁﬁ|
~ -cycl opropyl ¢RReAYd oHCL hit b?cﬁlésbwﬂ[coinh il inRthdz etealing withatrhi UN HCl in

car barnoyl J- 1H pyrt~ol -3 ~~1~-ter epci z.th.al anai de 291 Compound 284 was

di ssol ved i ndiekieremid pradipitaging vatheties toyickt hy mad3 oA ESWS: &Hd and t he

- reaction mxture at t 60C for 15 hours. The sol vent was evapor at ed
and the tar gécta{céoﬁv?\g%{ﬁa\ﬁg&i urified by HPLC, the yield is 78% H -NVR

0.28-0.47 (m 8H, CH2-cyclopropyl), 1.13-1.28 (m 2H, CH cycl opropyl),

3.28-3.40 {m 8H, CH2-inmidazole), 3.49-3.53 (m 4H CH2NH), 4.134.16 (d,
4H, CHZ-1~, 6.99 and 7.40 (d, 1H, pydEsangle78. 04 (s, 4H, C6H4), 8.28-8.32

t, 2H, CONH), 8. 67 d 9.00 (s, 3H . ], di .. .10. 50 2H | )
e 2653, 32 { Wiklale B-dicprhantitncis s ThEv- G sR e RS Uit ! ©

Pyri di ne-2, 5-di carboxylic acid bis~ ﬁﬂ&ﬁ@ﬂ apygrai doyl r~t et hyl - car banoyl ) -1
cyclopropylntetlayl-1 H ~~n-rol -3 ylJ=-anzideJ 292 Conpound 292 was

synt hesi zed from pyipdiuie139 wadliyatiebiaad/hs genailyl delicpibed ffr|Goonmphé A98 irest er
according to the nmethod as described for conpound_284.in %é?nple 141. M5
602. 81 ( M+H) EEsapisl 3. Yad Wrr&(ﬁ%é;lﬁi,si%m%&@&iﬂr%@dﬂd& :

bi s~~5- (caf ~banzi r aai doyl ni et hyl - car banaoyl ) - 1cycl opT~opyl r net hyl -1 H~yrr ol -
3 ylJ-antideJ 293 Conmpound 293 was synt hesi zed from pyri di ne

1, 4-di carboxylic acid di pentafl uoropheahplegser according to the nethod as
descri bed for conpound 284 in Exanple 141. M5 b03.34 (M+H) Exanpl e 151
Cycl ohexa- 1, 34 Hilptlole-213-dicditwaylivoscjd bis- {4 Agwyridiposiiybasy branbal uvddiret hy|
car banoyl ) - 1-cycl opropyl niethyl -1 H @yrrg&-%ﬁélJ-anaideJ 294 Conpound 294
was synt hesi zed from pyridine 1, 4- d?taft @I' aci d di pent af | uor ophenyl

ester according t ; 13 ASY
VB 603. 54 (M+H)g o uliB (P afSyntlRSEEN RESknkily @esHRIded CordSnp )

Example 53. Yield 50 mg (24%); MS: 690.39 (calcd. for M+H": 690.30).

Example 76
1H-Indole-2, 5-dicarboxylic acid bis-{[2-(3-guanidino-2-hydroxy-propylcarbamoyl]-
1H indole-5-yl]-amide}, 141
Compound 141 was synthesized as described for Compound 138 in Example
53. Yield 9.1 mg (60%); MS: 750.37 (calcd. for M-+H": 750.32).

Example 77
1H-Indole-2,5-dicarboxylic acid bis-{[2-(2-amino-ethylcarbamoyl)-1-ethoxymethyl-
1H-indol-5-yl] }-amide}, 142
A solution of 2.3 g (10 mmole) 5-nitro-1H-indole-2-carboxylic acid ethyl
 ester (143) in DMF was cooled to 0 °C and 598 mg (15 mmole) NaH (60% in mineral
oil) was added with vigorous stirring. The flask was evacuated and kept under

vacuum for 1 hr. 1.44 mL (15.5 mmole) ethoxymethyl-chloride was added still at 0
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Exanpl e 152 1 H Pyrazole-3, 5-dicarbo~.ylic acid

bi s-f(S-(carbanairtai doyhraethyl -carbarraoyl)-1cycl opropyl aetl ayl - 1H

pyrr-ol _%%él‘g/-'%gﬁl deJ 295 Conpound 295 was synthesized frgm p¥fidbdre

1, 4-di car WP acid di pent af | uor ophenyl ester according to the nethod as

descri bed for compound 284 in Exanple 141. M5 591.17 (MtH) - 118 WO

03/ 0S7212 PET/1420rixtiftd Q87 finGientiredd fon 1 Fix atmploesteiperatust thewiitigasar e

representative pharmaceutical fornulations containing a, c oynd.of Fornul a
d wdh i e g

i( :1% _. E?alrrpl evapotidl intvagusr toi dm_wss.a}he-pﬂ§ resiueovs Y Rrts ¢ &thex o q
| nglr gg i :n%/t g@ﬁ%@'g{aggi%gﬁ%g%%ﬁ tb? %rﬁ‘aiﬁﬁlgrsgﬂd {‘rﬁ%ﬁ% Fras SyaRLY tvABE from

' . . us Pnveén Ocornstarch50croscarnel | ose
fsodl unsl act@af, 52PN SeORIN BleRAL. 25 e53%BIpl e 2 Capsul e fornul ation The
ol lowing ingredients are m xed inti rrateld\; and | oaded .i.n ﬁéhard-shel I
: Sl

' ig(:{/g%it_n cagg(u)l F. 1 Qe (DSympote) [l 4dy was rasiiced spapled Witk -1 "of this
ion 0 | actose, -dried 1 i o
03/ 0S7212 PFRTSEYIC B IPEY ﬂ’b‘{rleg%e%ﬁg%%&gg%ﬁb]%omr %ﬁﬁgﬁpﬁ%ﬁc%gl <1)|9| ovmy\ﬁg

ingredients are mixed ta.form g, SHSEERS 0P 160h DatpladnicE40ah} ¢569
Tl nr edi ent A é{ﬁe (e:olérpglﬁnag g?lht h?g§i nventionl. Ongf uma?ri c aci do. 51g§od/io)um

chl ori de2. 0 1gpERMS: paL abésdedl forgyir Hyl22) aben0. 05

. 1 :paL. A . ggranul ated sugar 25.0
gsorbitol (70% sol ution)13.00 gVeegum K (Vanderhilt Co.)1.0 gfl avo?i ng0. 035
m col orings0.5 ngdistilled waterg.s. to 100 m -

Example 78

1H-Indole-2,5-dicarboxylic acid bis-{[. 2-(2-amino-ethylcarbamoyl)-1-
methoxyethoxymethyl-1H-indol-5-yl] }-amide}, 145
Compound 145 was synthesized as generally described for 142 in Example 77
using methoxyethoxymethyl chloride. Yield 22 mg (27%). ES MS: 782.52 (caled.
for M+H': 782.36).

Example 79
1H-Indole-2, 5-dicarboxylic acid bis-{, [2-(2-amino-ethylcarbamoyl)-1-
methoxymethyl-1H-indol-5-yl] }-amide}, 146
Compound 146 was synthesized as described for 142 in Example 77 using
methoxymethyl chloride. Yield 20.3 mg (29%). ES MS: 694.35 (calcd. for M+H":
694.31).

Example 80
1H-Indole-2,5-dicarboxylic acid bis-{[ 2-(2-L-alanyl-amido-ethylcarbamoyl)-1H-
indol-6-yl]-amide}, 147
To a solution of 25 mg (0.031 mmole) of 106 (Example 53) in DMF 21.5mg
(0.075 mmole) Boc-Ala-Opfp (148) and 22 uL (0.124 mmole) DIEA was added and
the mixture was stirred at room temperature for 2 hrs. It was evaporated to dryness,
triturated with ether and dried. The tBoc protecting group was removed by dissolving
the dried solid material in TFA containing 20% anisol and reacting for 30 minutes.

The crude product was precipitated with ether, washed 3 times with ether and was
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Exanple 4 Inj ectable fornmulation The follow ng ingredients are mxed to
forman injectable formulation. | ~edient Amount conpound of this invention
0.2 ny-2Q sodi um acetate buffer solution, 0.4 M2.0 nl, d2lhogz or NaCOH
(1N) q.s.ng“&i?FE’able pH wat er (distilled, sterile) g.s. téo';% m  Exanple 5
Suppository fornulation A suppository of total weight 2.5 g is prepared by
m xing the &Qéﬂ?%%s?ﬁﬁﬁé’tﬁwimwm Orydat 1 it € s Ps425 1 golympi Qfoye 69 1des of

saturated vegetable tatty acid; Riches-Nelson,. ., Yor k has t he
fol | owing cocppasiié gradieoberesdf aniprtes. oW zp«@i{mmﬁ-”@w?rﬁ*ew?@sé%ﬁ??a5

bal ance - 120 0i.7212 PCT/ ' heal; sidExanpl e Bl
M i umum TnhP?ﬁ“{eHF‘xi\%ﬁﬁi éq]litl?ya IFS(S’%E?%%%;{D}SJI{S%E%@T]O%&g& ?;%@églgﬂér}?bed bel ow

- were used tﬁio%ﬁéé{{cﬁpreagitﬁh@im{mhsﬂtytg{idl@wn;gqﬁs%)tlrﬁt EBMEN4E)31of  a
conpound neceSsary to conpletely inhibit visible growth of the organism

t est ed. The@@lcasﬁcaM+H?:é’4ada)3t ed from NCCLS protocols M/-A4 and M27-A
(NCCLS vol 17:9 and vol 17:2) as nodified by Sandven, S. din. Il~licf-o.
(1999) 37:12, p.3856-3859. MC values for Aspergillus fum gatus were (
det erm ned usi ng NCCLS pr ot ocol NB8-ﬁxa,{,F|@<g1I um preparation, incubation and
reading_results All conpounds were dissolved in 100% DVSO to a, sto

concentr at i onHdhdbIOIM-diedrhwsgid acd hisef{ 2-1-brrhémdplanglepneido lylaereghpétinds
were kept frozen until needed a _u{? %f eszé,% i4h no nore then one fi
eeze-thaw cycle. \Wen used for t/&d¢ "2 r’)f%'%’ ‘“/cohpounds wer a diluted in

the appropriate nedi o, daRand] 00 ANea ;QHGRRLAMIY Eohthobas LaTin Faimpeast and

aspergil | us speci v rra I'lutions of conpound in appropriate
medi a buf f ergedyyhé Pri¥ERGeadptp i 50) fexveptehpFiapaprdecsing [graupavastB@oye

starting test conpound concentrations were 50 uM far ye n 0 uM
asper gi | | us tspboinof tiedritusated and driedgmpighiplghiéh %g%’é" Ble’llﬂ%g\%rgafr%orsredi a used
for the particul ar bacteria bei t L ¥&nehéd SfRAE at ed

col oni es frdH“\“&teﬁ&h?ooghEHWFﬁ?u%He'%etpﬁgésrgﬂ%ﬁ %?%%{t ‘r?@tbjbatped at 35C were picked
and r esuspendediii &1 Raduifhra®id wiek smbr. Thé kol criideprodit 5o pueified gt and t he

culture was adjusted to 0.5 MFarland uiuts wth ngrnal alig , ?4%:2000
di | uti on wascomeltedniottiCIRRNas destoibadahaye by Exanplg 8% ¥ 1l g %’@ *® and 100

~L of this inoculum preparati ) ded to an equal volunme of test
conpound- con¥&; AV’ E@g‘idafor%“gﬁt%ﬁ'@ﬁe redox indicator A amar Blue
(Bi osource International) was added to each well and the plates were

i ncubated for 48h at 3 5 C Wlls having yeast growh changed col or fiom
bl ue to pink. Accordingly, the M C - Example 82/\/O 03/ 0S7212

1H-Indole-2,5-dicarboxylic acid bis-{[. 2-(2-L-leucyl-amido-ethylcarbamoyl)-1H-
indol-6-yl]-amide}, 151
Compound 151 was synthesized as described for Compound 149 in Example
81, using Fmoc-Leu-OPfp. Yield 15.4mg (59%) 151; MS: 832.41 (calcd. for M+H"

832.43).

Example 83
1H-Indole-2, 5-dicarboxylic acid bis-{[ 2-(2-L-isoleucyl-amido-ethylcarbamoyl)-1H-
indol-6-yl]-amide}, 152
Compound 152 was synthesized as described for Compound 149 in Example
81, using Fmoc-Ile-OPfp. Yield 13.2mg (50%) 152; MS: 832.41 (calcd. for M+H"

832.43).
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PCT/ USO2/ - 41087 was cal cul ated based on the well with the | owest
concentration which did not change color fromblue to pink, e.g., growh
was inhibited _Bacteria hloculunms are made in the same nesgeis@ai04east
except ai‘ié&:?q?“ﬁa%ons ar a made in normal saline, with a final dilution of
1: 200 and an inoculumof 10 pL. Solid and liquid nedia, as well as plate
i ncubation tines for the various orgEﬁPW%‘bsted, are listed in Table 1

bel ow. Tabl e ani snii qui d. medi ' ' : t i NYirk § a
ar) i ncubat | oH AR DEEBR SR bty Ter <y R ELN T LRLE o
p. g/ nLanconycin - 24hVRE- CSUCABHI BHLAR syangomsaci n - 16hHI - Brai n Heart

I nfusion25 /nL Vancomcin - 24hVRE-UL17BHI BHI Ao vancomycin -16hHl - Brain

Heart | nfusi on25 CompManictih wassyndusizedres-deribed Br1 Grmpernddd ompfepmple

Brain reart Wnigsedmas grraa: o 1Tl eRmEsE SR (e R M

" I nfusioncere udenonasCAMHBBHI Al 6hBHI - Brain Heart hifusi onaeru

i nosaSt aphyl ococcusCAVHBBHI : A16l i CAVHB- Cati on adj usted Mul | er

Hi nt onaur eusbr ot hHaenophi | usHTMChocol at e24hChocol at e Agar-Nutrient agar +5%
heati nfl uenzaeA ar1l sed Shee bl ood StreptococcusCAVHB+MHA + 5%R24hLHB- Lysed
Hor se Bl oodneunoni ae5% LHBSBCandi daRENABMEOES 180 SABDE7~- Sabour aud Dext r ose
Agar al bi cans Fi | anent Qu nd,' . | 1, kHTE, | by Y- indol-

Aper gi | | acs PCRPGaroei ey Biig qoBELER AUG IR DB WL indot i o,
Slants are then covered with 1.0ml ®f/jQnB88% $84 i ne, one drop of Tween 20 is
added and colonies are teased with a sterile transfer loop to create a
suspensi on whi ch Cemabumdvbit wes syinthesized & deseribed pgomapuKhi4d 1B E&amplen dr op

out. The upp suspensi 1S .S I d d st d~4 t} ensity
of 0. 00 o ShaStiEE D OB e She Bam 1G] 2GR a R L B
suspensi on i§2(g§(i,)yt ed 1:50 which yields 2X the final inoculumneeded. Mcro
dilution trays are prepared as with yeast and i ncubated for 48h at 35C For
our purposes the MC is defined as the | owest conpound concentration at

whi ch no visible growth is observed gfter lag? Conpounds of this invention
were tested in assays described above*¥P&Pe found to be active. Exanples

of conpounds 4 Q@,g[g{% ?g%sg%d}g%é rr%%i %f?{ﬂb[g—l(}igélmm;}ﬂa&Mocetﬁﬂéa;%aﬂow-l aLe

shown in FIG ol u that™ exhibited antifungal activity
(MC <45.5 ~. M are shown in FI G infol-Gplfponidels 1384, 2 85, 287, 289, 290,
292, 293, 294, 295 in FIG 9 are al so exanples o orrpog&fif t.h% exhi bi ted
antibacterial act Comppundis wassnihpgred epdeserbrision gampourd 14958 Exgmple 569
290, 292, 29 294,295 L O ¢ f o SR, t hat
exhi bi ted an ?f‘ﬁﬁ’ggafmg"éﬁlﬁd%‘%( ﬂ?@agﬁiﬁtﬁ‘gf&ﬁahﬂg%@ wEHERBVRFS

described for the removing of tBoc group in Example 80. Yield 3.2mg (11%) 155;

MS: 864.37 (caled. for M+H': 864.35).

Example 87
1H-Indole-2,5-dicarboxylic acid bis-{[2-(2-L-ornithyl-amido-ethylcarbamoyl)-1H-
indol-6-yl]-amide}, 156
Compound 156 was synthesized as described for Compound 155 in Example
86, using Fmoc-Om(Boc)-OPfp. Yield 18.4mg (71%) 156; MS: 834.42 (caled. for
M+H": 834.41).

Example 88
1H-Indole-2,5-dicarboxylic acid bis-{[2-(2-(N-acetyl- gamma- L-glutamyl)-amido-
ethylcarbamoyl)-1H-indol-6-yl]-amidej}, 157
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Exanpl e B2 Topoi sonerase | nhibition Assays Ca~i di da al bi carzs
t opoi sonerases | and Il (cTopl and cTop2) were isolated according to Fostel
et al. ( 1992) and Shen et al. ( 1992). Human topoi somer agegydoAnek71!
(hTopl ant ﬁﬁ’%ﬂ? wer e purchased from Topogen (Col unbus, OH). Inhibition of
topoi sonerase | Effects of G conpounds on DNA rel axation ‘%y t opoi iorrerase
| were studied usionrfoged 187 eas syiesized asdesiiapatfovepyppewpkGrEda™ B Gsni d
DNA (pARG 8 kb) was used as the substr ) reacti.on f | bi ca~zs
t opoi somer a8, uSllmBOCfJ@ﬂlf(@rSh%@Hzﬁ qge%e%ﬁgp@ﬁocr;ﬁo ¢S %rBSWf\lrgCI , 2.5 v
Mgd 2, 0.5 mM EDIA and, 50 ughnzl Tha wieds bierawsos opped at
any given t FFROYR YHHHECES t e@%ﬁ?@%@%@%ﬁ%ﬁtrati%n of 0.5% t“
- Subsequent | )ﬁﬁg@{-@?eig@%%ﬂgT\gqﬁLq@gegldtsmogﬁQTmSMr 2ihes dthreorm xt ure was

t or '

i ncubated a mn. The reaction mxture was further extracted
wi th phenol térapdrasd Thy cnilemoddusoaayprecipisapdivith sthsr.drsifisd epbeopvarsd Wosanp) es

" were | oaded on 0. 8% agarose gel.. subj o, &l esl. g 1 X
TBE D {1 or 6l iuas AEPea R bradner B Raqonsr: Mt For SRR RN AL
Et | udi um br%%g was sonetinmes added to both the gel and the running buffer
to - 123 %/ 057212 PCT/ US02/-t1087 0.25 ug/nmL. In other cases,
chl oroqui ne was added to 0.25 ug/niL to separate the DNA topoi soners.

Inl >i bition of topoisonerase Il Effects OIE‘&??L conmpounds on topoi sonerase 1T
were investigated by nonitoring decalddaP reactions using entangl ed

| ci net opl ast 0 n), T _ehabi 0N, 186K AR IRebdsyiedEl n 10
mM Tri sHO , 6%4%?&"%8%2%?@@&9@8’%%%@15 mvflvécl 3, ) 1 mM EDTA and 0.5
mM ATP. The reaction was stopped jadol@ny]-ginidp 158me by adding SDS to a final

concentration of 1 % Subsequently, protejnase K was addﬁqr‘#’o %50 /L and
the mxture was i|Geupamd $8waomhesizems desrribeh 1 IpRquY 1 oF e R s

(25 170y Eipros ke 58, Ve L PLESS LS D G seplor of ore”

el ectr ophor eﬁf,s%;jsi ng 1 X TBE. Ethidium brom de was added to both the gel
and the ruiniThg’buffer to 0.25 ug/nL. Exanple B3 DNA Binding Properties of
Conmpounds of this Tnvention Fluorescence Studi es Wien conpounds prefer to
bind to the m nor groove of dsDNA, t@gﬁid e DNA dupl ex formati on.

Hybri di zati on of conpl enentary fl uor ?g | abel ed strands brings the two
abels, f1uoreseel sl sansYbuiit RGN0 OXh S atias BUSIAURALH)AGEL he

fl uorescence of “t1Uorescel n. erefore, this hybridization stabilization
assay ("HSA") can be used to neasudd-d-yigamdddfi BB ng to doubl e- stranded DNA.

The DNA bi ndi ti f I nd f this i I
nvest i gat od by | CobeseehsbwapoRieagetiy o 0: Sompryhl CAABRT RO )
havi ng fl uor%’;}%y@éc&%gﬁgg@_ﬁgg &Hgldq@qnggmqsggm:@g@ggl(ca@&d, fdte 3' end on

t he conpl ene used as the AT-rich |igand binding target. At
room t enper abpyg;. g6&45% remains largely single-stranded in the HEN buffer (
10 mM HEPES, pH 7.2, 0.1 mM EDTA and 10 nM NaCl). Fluorescence was neasured
at the excitation wavel ength of 485 nm and the em ssion wavel ength of 530

nmusing a 96-well plate fluoreader (Efan%ﬁte@'fl uor
1H-Indole-2, 5-dicarboxylic acid bis-{[. 2-(2-(L-2,3-diaminopropyl)-amido-
ethylcarbamoyl)-1H-indol-5-yl] -amide}, 160
51 mg (0.093 mmole) Fmoc-Dap(Fmoc)-OH was dissolved in DMF. 22 pL.

(0.124 mmole) DIEA was added followed by 15 uL (0.087 mmole) TFA-Opfp and
the mixture was stirred for 15 minutes at room temperature. This activated acid
solution was used to synthesize 160 as described for Compound 149 in Example 81.
Yield 11.9 (49%) 160; MS: 778.37 (calcd. for M-+H": 778.356).
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- 124 WO (13/0S7212 PCT/ US02/ ~1087 Series 4000). The FQL1l concentration
was kept at 5 nM (for duplex concentration) for the binding experinents and
varying concentrations of |igands were added. All experi nghfEsiRi®R7

per f or medV9 A8UpYi cate iil the HEN buffer at room tenperature unless

ot herw se stated. Standard deviations were cal cul ated based on the
duplicate experinments. The fl uor esceﬂ‘d‘@mé!l‘g%l was normal i zed agai nst the

fluorescence in S . of - . rPRCeasi >enep signal s
W th i nor easi ng 11 AR ConRel oS TR B SRR Al cHRR AR EERRE 2 A0
dsDNA. Through this | east -ggyad-Bahblifl-1 HgngslAPumBdejapehr ent di ssoci ation

constants (Ka, app) for each conpoluld tested were cal cul ated. The studies
- denonstrated t hat Comppowhtel whs synthssized esrieseribesi Compongd 100 Bxapple v,

Grcurhr D chlorsR saraPEr BREkDiL DRtk S GERT N D R o e

" ligand and DNA. iggvaggl).bi ndi ng 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 tlus invention were determ ned using CD
spectroscopy by nethods well lazow in,the art. All solution conditions were
the sane as descri bed above. Pol ydA- B%?We s used at 50 pM CD signal was
noni tored using a ;JA J5 6/ et saky. A - Iatidse. The
resul ts showed bi %ﬁ%&%g’?ﬁ@@? g‘%luib%ggii[(?a(tﬁ’g%: A 3%%“2’&?" The
dramatic CD change in the éMNAcabsaoi)-df-ndghonl](@eidet 1690 M) upon bi ndi ng
of these conmpounds denonstrated that, conmpounds of this in t) i nduced
DNA conf or mat i onalCoatparndd62 wrpsYPHissi#ad anMigseilbryl for GBW@Q“II‘%(?@} ]é“gé]’iaHW c

bet ween DNA and conpoun IS 1 Ny i o hRY |432a¢E }ng thernal
mel ting techﬁ?tfﬁ@%g%?ﬁgiﬁ'\ga&'dﬁ ‘6\?@2& %%g?%%g%@’r%ge%ﬁ [ \%gg'ttlﬁgat ed
conpounds shqqegt-®354gRi | i zation effect on DNA duplex formation. During

mel ting experinments, 3 uM GCGA3T3CGC (A3T3) oligo duplex was m xed with 6
uM of conpound in HEN buffer in a total volune of 200 uL. The UV absorbance
was nonitored at 260 nmw th a Beck UVP}gggctrophotorret er with
tenperature control. The nelting teggl'g’fzg? ., Tm where half of the duplex
-125 VA" O 03/p 2322 BChLA50S liv htis- Qi 5@ hAdiRf-aNago- QB Riak BrimBA)- BY-

rel ative absor égnce of "0.5. T)aﬁ/e free AgFB(@hasagaﬁ)?m of approximately 42C.
Wth the presence of |igands, theinfinl-6wireaiges 163he resul ts indicated
conpounds of this ilivention tend to, stabiliz | -ex_ DNA hiading to the
m nor groove. | ncic@apoyngd 163wap synthesize aﬁ@@ﬁﬂﬁgﬂ@?@&l@@d%ﬁ}nﬁx 580
CGATTATTAAGC den, & . > SRR A6SLVB2Y1 485 Yoald AN

i nteractions 8'\%”}1%11}%% &%g%ﬁpgﬁa‘i’%gﬁéér ont aoi)ni ng 10 mM HEPES, pH 7.2, 0.1
mM EDTA, and NgSHMM1Ba@).. DNA t hernzal nelting vas nonitored by W absorbance
at 260 mm on a Cary 100 Bio Wvis spectrophotonmeter. A 12 base-pair AT-rich
DNA ol i gonucl eotide (Aigo 1. CGATTATTAAGC) was used at 5 ~. M and m xed

wi th conpounds at vas-ious ratios. T was typically varied from 15
to 95C with a ranp rate of 0.2 C/mﬁgy%ﬂggsgrniine the nelting
tenperature (Tn) rshpididabidiefbétptic deidibisf[3tCahdesdbibnoploppiidesdiai ssoci at e
into two separated strands, the first-order derjvatives of the

absor pti on-tenperature cur véyigarhemonl)cifi-tdeloudi-agidenel®ar i an software, and
t he maxi mum of derjvativ orresponds .t . i d e
nel ting tenperat ur O%?Lg_ﬁﬁi@e“é?sSyﬂﬁﬁsézegégid%%ﬁb\%ﬁﬁe %noé gﬁ&g@ﬁ&g;ﬁ@ﬁ usi ng
a standar d hypesqlnomi £k (55 HE1AONINTIR38¢chid fard+MarizamBe3of twar e. The Tm
val ue was reported as the difference between nelting tenperatur es in the
presence and in the absence of conpounds. Determ nation of Drub-DNA Bi ndi ng
Const ant s

==

Example 96
1H-Indole-2, 5-dicarboxylic acid bis-{[2-(2-(L-2,4-diaminobutyryl)-amido-
ethylcarbamoyl)-1H-indol-6-yl]-amide}, 165
Compound 165 was synthesized as described for Compound 161 in Example
92. Yield 11.2 mg (46%) 165; MS: 805.39 (caled. for M+H" 805.39).
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An et hi di um brom de di spl acenent assay was used to determ ne the

di ssoci ati on constant for binding of conpounds to oligo 1. The assay was

descri beq,,j kina et al. J. Med. O aem, 45:805-817 le B4
; / . ; ’ ) E@H 02 AP

ha vivo &%g%ﬁé??s The in vzvo properties of the conpounds oﬁstﬁz pr esent

invention are tested in animal nodels of infection. In aiumal nodel

studi es, the conpound's effect on increasing the survival of infected

animal s, the conmpound' s effect on infecte g rgan systens, and ot her

bi ol ogi cal properties of the conpounti¥®8P¥ “determined. - 126 WO

U3/ US7212 Effect pp [b\eal; CURQ2{ sk (20 0AnBBNI-DS aRd@hidef system ¢

aspergillosis, si@\%egéblzé{éﬁ?lf‘g%ﬁgﬁm 1 }nJ‘?[Ze(Jr ((&aarl es R \7e)(rj Laboratori es)

~are infected wi th approxi eslykRhybdnoy))X EEDGlot-6nidamidef, 1%6st r ai n of

Aspe~gil lus fumigatus on day O by intravenous_ ingcul ati (0 a lateral
tail vein. The i (émvcé@drﬁ@é‘/%‘s@lt1?%@@8‘%"?1?%@?‘&9@%“@36#H}g}‘qn?ﬂ}%nti on

begi nni ng on,.d o 2 L hel 46 i Qfr+ n2to 30 or nore
addi ti onal g)éyg.i/elgﬁ%%ilﬂ% gscq’é/&)gﬁr%? %/Iese'lg?‘éﬁ't' ?%&é{]g% hén@e%?%?e, three tines or
four tinmes a day. Alternatively, the infected mce are treated once every

two, three, or four days. G oups of mce being treated receive various
doses of conpounds of this inventionExamples® from0.1 to 50 ngy per |cg of

cecond. o oup LGN GAB RO I Bt (i PeL BN Porgiclert e R AT 1o

recei ve various doses of a known iﬁdbt]jjfﬂ]lgﬁlkdeg'qmound, for exanpl e,
amphotericin B (ArB) at 0.8 ng/kg for "‘one group, and AnB at 3.3 ng/kg for
anot her group. A Qempeumf16Tntaseshthesirddos desribed farCampouadtldd iw Bramples. The

conmpounds of this invention and the |lrn i funaal, - Go n :

admi ni st er ed0 Hing FoekIBIRM- 1511204 me @%%%ﬁgﬁ%@”i P%E(ﬁ%?r%fa—ﬁuscul arly
(i.m), int r &8 Iy, orally or subcutaneously, arid are given once, twi ce,
three tinmes or Ttour times daily for the duration of the experinment starting
on day 0, 1, 2, 3 or 4. Mrtality is recorded through the course of
infection, for exanple, through fourteen days of infection. Mrtality is

pl otted on Kapl an-Meier plots and P- FapmPde 2t e deternl i ned usi ng well known
statistical a Sj t hods, incl udi-ngrt Be s e , ative
survi val - Erf et kel G U2 G P Aol PR b FTPRTI | i
aspergillosis described above, sup¥M-yIp-amids, B6& eut hani zed at

pre-sel ected tinme points. The fungal burdens renmamining in the organs, e. g.
., the brain and kCompysndt6Sawaretysthesinetistsipseriked ot Gempaund 47iip Fxgmplegr gan

doxtrose. agatpiedee wreony e B ARl Tl a8 i R P IBE G0

The col ony fegqRgg units (CFU) r ecovered fromthe organ are determned to
identify the effect of the conpounds of this invention on the infected
organ system For exanple, a | ower CFU value obtained fromthe brain of a
treated ani mal when conpared to the ﬁ@luel- 27 WO 03/0S7212

PCT/ US02/ ~1087 obtai ned fromthe bra ﬁaﬁﬂ’%g on-treated or control aninal
indicates a |;ongl;,AspS! fLdbbsif raeidrbipr/rzd@ Z}Jyﬁmn‘icfbeeﬂlﬂ@mﬂwﬂ{'Umndoz_r he
results obtained are ‘anal yzed using statistical nmethods well |rnown in the
art. For exanple, the P val ues are figtlevmilged6Dy usi ng t he Mann- Wi t ney
test of conparative CFU val ues obtai ned fromtreated, unt £ an
treatment with ArBompsHpdLfYwanFynghesiz ‘?%%‘i?%?lﬁ’eﬁ\/fgh&P@HO\’%{ifﬁlB%ﬁm’Pﬂee
aspergillis i n den 14 b 'y 0-NUSCENT. r By st em
(CNS) fungalQgﬁpggagéhgg'?ﬁgggﬁ%%%%%aﬁgggéggkggggéﬁgﬁgaCﬁg§d¥%?g?n bar ner.
The foregoi ng20.8yenti on has been described in sone detail by way of
illustration and exanple, for purposes of clarity and understanding. It
"will be obvious to one of skill in the art that changes and nodifications
may be practiced within the scope Ofgﬁgﬁqﬁpﬂﬁpded clainms. Therefore, it is
to be understood that the above descriptron i's intended to be illustrative
“and not rest rjQi,¥se- 2TNgicaARRIiOdcid BR-{I MR ptdtaninsheahlidirbameylel Briedolide
deternzined not with reference to the above description, but should instead
be determined with reference to the Xbpmig g %appended clainms, along with
the full scope of equivalents to which such clains ar a entitled. All
patents, patent applications and publications cited in this application are
hereby incorporated by reference in their entirety for all purposes to the
sane extent as if each individual patent87patent application or publication
were so individually denoted.




- 128 WO U3/ 0S7212 What is Cainmed: A conpound of Formula (n:
PCT/ US02/ -41U87 O O O O R~-Z~-~-X~-N-~- Xz~ --N_X3~-Z2-Rz i i H H wherein:

Z1 and ZZ are independently -N(R3)- or -O; R and R arepj ntly
substi tut‘gﬁ‘@f‘:ﬂg groups of the follow ng structur e: 15P ﬂ?ﬁ@ﬁﬂﬁm S

wherein R15 is hydrogen, hydroxyl, alkoxy, allcyl, cycloallcyl, Rl6 is
hydr ogen, hydr oxyComabiasil70 waseynthesizesias| dsseribpd forformeymgnld 7mn Exewglet her

with the ato to which th are attached..form LJ | "G R3 1S
hydr ogen, or I“F‘tnﬁla,cet%za“ﬁ‘élgé‘?eyF?CGB{J%OSWO%?PB%I%OP Ir;gﬁ%‘ga{lgrp%glre @figs*{‘ga’g‘ﬁdu t ut ed
heteroal yl, ¢ LG&BYd:) 100,/ MEN§I0.1EKELRAKN+IDT 60®2Hr ocyclic; X and X3 are
i ndependently aryl, Substituted aryl, heteroaryl, substituted heteroaryl,

©or -CHR4, wherein R4 is natur al or unnatural amno acid side chain; or a
pharmaceutical ly acceptable acid add'gti on slg)lt thereof. 2. The conpound of
Caiml, wherein zI and z2 are NH. B¥aREW3n0und of O aim2, wherein X2

" is aryl, substit | saf vl | @5 suhsti ; - WO
03/ 0S7212 P jﬂégg‘?gfg%g)cﬁt%%@%?n%% Es %ﬁlg{’#}mﬁ%’?lcjmaheée@g?ﬁ%@ 1 g@gn

aryl, substituted aryl, heteroar yhdar5-siihstidej i1t heteroaryl noiety
selected fioma group consisting of the ) )
Compound 171 was synthesized as described for Compound 149 in Example
81, using Fmoc-Glu(OtBu)-OPfp. The OtBu protecting group was removed as
described for the removing of tBoc group in Example 80. Yield Smg (23%) 171; MS:

864.37 (caled. for M+H" 864.35).

Example 103
1H-Indole-2, 5-dicarboxylic acid bis-{[2-(2-L-lysyl-amido-ethylcarbamoyl)-1H-
indol-5-yl]-amide}, 172
Compound 172 was synthesized as described for Compound 147 in Example
-

80, using Boc-Lys(Boc)-OSu. Yield 19 mg (88%) 172; MS: 862.45 (calcd. for M+H™
862.45).

Example 104
1H-Indole-2, 5-dicarboxylic acid bis-{[2-(2-L-valyl-amido-ethylcarbamoyl)-1H-
indol-5-ylj-amide}, 173
Compound 173 was synthesized as described for Compound 149 in Example
81, using Fmoc-Val-OPfp. Yield 15.4mg (76%) 173; MS: 804.41 (calcd. for M+H"
804.40).

Example 105
1H-Indole-2,5-dicarboxylic acid bis-{[2-(2-L-aspartyl-amido-ethylcarbamoyl)-1H-
indol-5-yl]-amide}, 174
Compound 174 was synthesized as described for Compound 149 in Example

81, using Fmoc-Asp(OtBu)-OPfp. The OtBu protecting group was removed as
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followng noieties: RE v~ R RS .~ N5 RNR\ _,~NNI15 RRlov ~~_ N
RI1 NS RNS\ NNR8-~\/ ~u\ R RI2NNR ~NN _~N.~ NNNI15R
I NRS iy Bosiodsein b =/ 0 - 130 PCT/US02/41087

described for the removing of tBoc group in Example 80. Yield 9.3 mg (44%) 174;
MS: 836.38 (calcd. for M+H" 836.31).

Example 106
Boc-Py-HBA-AMPS (175)

Boc Py (Smmol, 1.20 g) was dissolved in 20 mL dichloromethane and
0.774mL (5 mmol) DIC, 100 mg (0.8mmol) DMAP were added. This solution was
added to 2.5g of Hba-AMPS resin and agitated overnight at room temperature. After
filtering the solution off, the resin was washed three times with DMF, three times
with dichloromethane, 2 times with methanol and two times with diethyl ether. Each
washing volume was approximately equivalent 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 mmol/g.

Example 107
Boc-5-Ain-HBA-AMPS (176)

Boc-5-Ain (Smmol, 1.38 g) was dissolved in 20 mL DMF and 2.21g (2 eq.)
BOP, 0.871 mL (2 eq.) DIEA were added. This solution was added to 2.5g of Hba-
AMPS resin and agitated overnight at room temperature. After filtering the solution
off, the resin was washed three times with DMF, three times with dichloromethane, 2
times with methanol and two times with diethyl ether. Each washing volume was
approximately equivalent to the volume of the resin. The resin was subsequently
dried under high vacuum and weighed. Yield of (176): 2.9327g corresponding to a
substitution of 0.626 mmol/g.

Example 108
Exemplary Synthesis Procedure for Compound (177) (Scheme 7)

0.03 mM resin 176 was washed three times with ca. 5 mL DMF and three

times with ca. 5 mL dichloromethane. The swelled resin was then washed for 1
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wo u3/os~2i2 PCT/US02/~1087 \ ~\ | / Nem_ | /| RS ,"W ~ R5 .s~" ~/ N R5
Q\hSdR.s~\6‘4~/ : YN5S5Rw\ / yYSwerein, N5RI, ONNR5 R5 RS
is hydro v3/fdsh{y! or substituted al kyl; R6 is hydrogen, l o or

al | coxy;qge8 I'S hydrogen, al kyl or halo; Rs is hydrogen, aﬁ)ﬁlgﬁms]u stituted
al kyl, alloxy or halo; R9 is hydrogen, allcyl, substituted alkyl, alkoxy,
nitro or hamigutdviths rhixdre gB25% itrifidegcetiRacii/2¥s amigele érgéinhbrorafrtﬁwl andand,

ar e het o ontier dotmisgiseiel frgiomet &0 GHRGF Wik g P o (19 081 oct od
i' ?mNa 9r OUR, GO w3l WashAftwh BEads QbitP. BN BicRiokGRethBR drd tNofghdsiwith \ ~_ / ~
ca. 5 mL DMF to give unprotected 178. Dipeptide 179 (34.4mg, 0.09mmol),
synthesized separately in solution, was dissolved in 2 mL DMF and mixed with 32.4
mg HBTU and 30.9 uL DIEA. After 5 min this mixture was added to resin and
agitated for 2 hours to give resin-bound tripeptide 180. This resin was treated for 2
hours with 2 mL neat ethylenediamine to give product 177. The resin was filtered off,
the solution is evaporated in vacuo and the resulting oil was dissolved in methanol
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
(Vydac 12 um, C18 2.2x25 cm column, 0% to 80% aqueous acetonitrile gradient
over 20 min, flow rate 20 mL/min) to give purified 177 (see table 1).
Compounds 181-188 were synthesized using the same synthesis procedure as
above, but with the following modifications: Compounds 181, 182, 183, 184, and
188 started their synthesis with resin 175, compounds 185, 186, and 187 used resin
176. The amines used, to cleave tripeptide precursors from the resins to form
compounds 181 through 188 are listed in table 1 under “Amines Used.” All amines

were used neat (2mL each), except for 1,4-diamino butane, which was dissolved in

600uL tetrahydofuran.
Table 1
Compound | Resin | Amine Used Yield | MS MS
Number Used mmg | found calculated
(M+H) | (M+HY
181 175 1,4-diamino butane | 7.7 575.35 575.69
182 175 Ethylene diamine 5.4 547.30 547.64
183 175 DP 8.5 589.35 589.72
184 175 DE 9.5 575.33 575.69
185 176 1,4-diamino butane | 8.3 611.33 611.72
177 176 Ethylene diamine 8.6 583.30 583.67
186 176 DP 13.1 | 62535 625.75
187 176 DE 14.7 | 611.33 611.72
188 175 Ethanolamine 21.1 548.27 548.62
Example 109

Exemplary Synthesis Procedure for compound 191 (Scheme 8)
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R-3 - 131 WD 03/0S7212 | N R1I3 NRI3 NR13 ,"s~ ~ N/ N—~_ R13 ~x, N R13
wherein PCT/US02/-11U87 \ / NRI3 NI NRI31 \ \ N~ rw R13 R6 is

hydr ogen,\gl)K¥i-nhal o or al koxy; R13 is hydrogen or allyl, S
hydr ogen, al Ey1 or substituted alkyl. 6. The compound of l()fgllﬂsr(ln %erei n

R4 is an allcyl or substituted alliyl noiety, and wherein the noiety is
sel ected from a @O®wMGEdsil36 wagwathethiercé cihleswiithgan®indt DMFE arld threP F F ~ ~F

Ph FFFF CF3 CH3 OH CH3 O-CH3 -132
times with ca. 5 mL dichloromethane. The swelled resin was then washed for 1
minute with a mixture of 25% trifluoroacetic acid/2% anisole in dichloromethane and
after draining treated for another 20 minutes with the same mixture. After draining,
the resin was washed two times with ca. 5 mL dichloromethane and two times with
ca. 5 mL DMF to give unprotected 173. Dipeptide 189 (42.2mg, 0.09mmol),
synthesized separately in solution, was dissolved in 2 mL. DMF and mixed with 32.4
mg HBTU and 30.9 pL DIEA. After 5 min this mixture was added to resin and
agitated for 2 hours to give resin-bound tripeptide 190. This resin was treated for 2
hours with 2 mL of 2M methylamine in THF to give product 191. The resin was
filtered off, the solution was evaporated in vacuo and the resulting oil was dissolved
500uL anisol and 2 mL TFA. After 30 min stirring, this solution was evaporated in
vacuo, dissolved in methanol 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 (Vydac 12 pm, C18 2.2x25 cm column, 0% to
80% aqueous acetonitrile gradient over 20 min, flow rate 20 mL/min) to give purified
191 (see table 2).

Compounds 192-200 were synthesized using the same synthesis procedure as
above, but with the following modifications: Compounds 192, 193, 194, 195, and
200 started their synthesis with resin 175, compounds 196, 197, 198, and 199 used
resin 176. The amines used, to cleave tripeptide 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 in solution: Methyl amine
(2M in THF), 1,4-diamino butane ( 2mL dissolved in 600uL tetrahydofuran),
diethylenetriamine (10 eq. in 2 mL THF), N,N’-Bis(3-aminopropyl)-1,3-
propanediamine (10eq. in 2mL THF), and Tris(2-aminoethyl)amine (10eq. in 2mL

THF).
Table 2
Compound | Resin | Amine Used Yield MS MS
Number Used inmg found calculated
M+HY | M+HD

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 N,N’-Bis(3- 8.7 66241 662.82
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WO 03/ 0S7212 PCT/ US02/ ~1087 7. The conpound of Cl aim4, wherein X

are heteroaryl or substituted heteroaryl

and X3

noi eti es i ndependently sel ected

fioma gr jsting of the follow ng noieties: N ~ ,: Sz = N -<~-
o L2 SRS L PR3 Ri3 R13 RS\ TN RI3 1~ \ ~§CT\’|U§5¥§,“?87w\ ~
N~ NRI3 R14 vwi R13 1, NRI31~\ I~\ N~ NRI3 ~ R13 wherein RI3 is
hydrogen or alkyl; R14 ig hydnegangom)#pt or substituted alkyl.| The
conpound of C aim 7, wherlei n Xlproparedigd@near e | bot h R14 wherein Rl14 is
hydr ogen, al kyl proisubst i|tldé ed Metlamine- 133 | 17500 031287201 PPET/ 111502/ - 41087
9. The conpound p1%d ai m|S76 whepediaminbutaies | Ap1 al 83B31lar | 8888t i tuted al | cyl
noi ety, and wher i¥i t he noi’et y Dishylendtiéamined | #:FOm H6333up] 8138 s i ng of the
" fol |l owi ng 198 176 | Ethylene diamine | 27.9 570.28 " | 570.63
199 176 | Tris(2- 13.0 62037 | 620.74
aminoethyl)amine
200 175 | Tris(2- 24.4 656.36 | 656.77
aminoethyl)aminue
Example 110

Exemplary Synthesis Procedure for compound 201 (Scheme 9)

0.05 mM resin 175 was washed three times with ca. 5 mL DMF and three
times with ca. 5 mL dichloromethane, The swelled resin was then washed for 1
minute with a mixture of 25% trifluoroacetic acid/2% anisole in dichloromethane and
after draining treated for another 20 minutes with the same mixture. After draining,
the resin was washed two times with ca. 5 mL dichloromethane and two times with
ca. S mL DMF to give unprotected 178. Dipeptide 202 (61.1mg, 0.10mmol),
synthesized separately in solution, was dissolved in 2 mL DMF and mixed with 36.1
mg HBTU and 34.7 uL DIEA. After 5 min this mixture was added to resin and
agitated for 2 hours to give resin-bound tripeptide 203. This resin was treated for 2
hours with 2 mL of neat ethylenediamine to give product 201. The resin was filtered
off, the solution was evaporated in vacuo and the resulting oil was dissolved 500uL
anisol and 2 mL TFA. After 30 min stirring, this solution was evaporated in vacuo,
dissolved in methanol 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 (Vydac 12 um, C18 2.2x25 cm column, 0% to 80%
aqueous acetonitrile gradient over 20 min, flow rate 20 mI./min) to give purified 201
(see table 3).

Compounds 204-210 were synthesized using the same synthesis procedure as
above, but with the following modifications: Compounds 204, 205, 206, and 207
started their synthesis with resin 175, compounds 208, 209 and 210 used resin 176.
The amines used, to cleave tripeptide precursors from the resins to form compounds
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Exemplary Synthesis Procedure for compound 211 (Scheme 10)

1-Methyl-4-nitro-imidazole-2-carboxylic acid ethyl ester (4g, 20mmol) were
put into a screw cap flask and overlayered with 20 mL ethylene diamine and then
placed overnight into a 55°C oven. The solvent was evaporated in vacuo and
subsequently dried under high vacuum to give 212.

212 was dissolved in 100 mL DMF and 6.55g di-tert-butyl dicarbonate were
added portionwise to the solution. After 1 hr stirring, the reaction was concentrated to
50 mL and separated between chloroform (150 mL) and 0.5 M sodium bicarbonate
(150 mL). The organic layer was washed twice with 0.1M sulfuric acid, twice with
water, dried over anhydrous sodium sulfate to give a yellow oil that later solidified.
Recrystallisation with hot toluene gave 3.51g (56% overall yield) of 213. '"H-NMR
(DMSO-ds) 8 8.74 (tr, 1H, 3=5.9, NH), 8.54 (s, 1H, imidazole C-H), 6.87 (ir, 1H,
§=5.2, NH), 3.99 (s, 3H, Me), 3.23-3.28 (m, 2H, CHa), 3.04 (g, 2H, 8=5.9, CHy), 1.35
(s, 9H, tBu); m.p. 138-139°C.

213 (3.12g, 10 mmol) was dissolved under heating in 100 mL ethyl acetate.
Methanol (20 mL), followed by 1 g of 5% palladium on carbon were added, and the
hydrogenation was started in a Parr shaker at 37 psi. After 30 min. the pressure
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499,23, found 499.22.

215 (300 mg) were dissolved in 4 mL of methanol and heated to 60°C. 1.2
mL of 1N aqueous sodium hydroxide solution were added and the reaction was
stirred at 60°C for three hours. The reaction mixture was subsequently evaporated
and redissolved in 5 mL of water. Acidification with 1 N aqueous hydrochloride to
pH3 precipitated the product, which was spun down. Four washings with water (30
mL each) brought the pH to 4.5.The resulting crystals were lyophilized and dried
under high vacuum over P,Os to give 248.9 mg (88%)of 216.

0.05 mM resin 176 was washed three times with ca. 5 mL DMF and three
times with ca. 5 mL dichloromethane. The swelled resin was then washed for 1
minute with a mixture of 25% trifluoroacetic acid/2% anisole in dichloromethane and
after draining treated for another 20 minutes with the same mixture. After draining,
the resin was washed two times with ca. 5 mL dichloromethane and two times with
ca. 5 mL DMF to give unprotected 178. Dipeptide 216 (61.1mg, 0.10mmol),
synthesized as described above, was dissolved in 2 mL DMF and mixed with 36.1 mg
HBTU and 34.7 pL DIEA. After 5 min this mixture was added to resin and agitated
for 2 hours to give resin-bound tripeptide 217. This resin was treated for 2 hours with
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16. The compound of O aim 14, wherein Xz is an aryl, substituted aryl,
het eroaryl or substituted heteroaryl noiety selected froma group

consi sti r\gag)gmgﬂﬁ followng noieties: Rs ,~, \ ~\ ~\ R7P8§/U§%/-§§87( ~ -~
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\ \. / N R52\mk ofngatEthylerediamings®he resin08s ﬁltercpd—off,—ihe solution was evaporated

in vacuo and the resulting oil was dissolved 500uL anisol and 2 mL TFA. After 30
min stirring, this solution was evaporated in vacuo, and stirred for 2 hours with 0.5
mM N, N’-Bis(tert-butoxycarbonyl)-1 H-pyrazole-1-carboxamidine dissolved in 2 mL
DMF. The solution was evaporated in vacuo and the resulting oil was dissolved
500pL anisol and 2 mL TFA. After 30 min stirring, this solution was evaporated in
vacuo, dissolved in methanol 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 (Vydac 12 pm, C18 2.2x25 c¢cm column, 0% to
80% aqueous acetonitrile gradient over 20 min, flow rate 20 mL/min) to give purified

211 (see table 4).

Table 4
Compound | Resin | Amine Used Yield | MS found | MS
Number Used inmg | (M+2HH/2 | calculated
(M-+2HN/2
218 175 ethylene diamine | 19.1 310.16 310.34
211 176 ethylene diamine | 22.1 328.16 328.35
Example 112

Exemplary Synthesis Procedure for compound 219 (Scheme 11)

2,2-Bis(azidomethyl)-1,3-propanediol was synthesized from 2,2-
Bis(bromomethyl)-i,3-propanediol in two steps, similarly to a procedure published
previously (J. Med. Chem. 1989, 32, 2015-2020).

2,2-Bis(bromomethyl)-1,3-propanediol (3g, 11.453 mmol) was stirred with
3g (4 eq.) of sodium azide in 100 mL DMF at 120°C for 2 days. The reaction was
cooled to room temperature, filtered, evaporated to ca 10mL. The residue was taken
up in 100 mL dichloromethane, filtered and again evaporated. The residue was
checked by NMR, which contained only DMF and 2,2-bis(azidomethyl)-1,3-
propanediol. product was not further evaporated, but used in the next step. "H-NMR
(DMSO-dg) & 4.73 (tr, 2H, OH), 3.28 (s, 4H, 2 CHy), 3.25 (d, 4H, 4.1 Hz); C-NMR
(DMSO-ds) 8 60.43, 51.80, 46.20.
2,2-Bis(azidomethyl)-1,3-propanediol was dissolved in 20 mL ethanol, cooled to 0°C
and 500 mg of 5% Pd/CaCO; were added. After bubbling Ar through the mixture for
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' bis(aminomethyl)-1,3-propanediol was used without further purification. "H-NMR

(DMSO-dg) 5 4.22 (s, 4H, 2 CHy), 2.69 (br s, 6H, 2 OH, 2 NHy), 2.47 (s, 4H, 2 CHy);

BC-NMR (DMSO-ds) 8 59.41,39.57, 39.19; ESI-MS: : mass calculated (M+H")

135.11, found 135.12.

220 was synthesized from 221 in three steps. 221 (6g, 25.7 mmol) was
suspended in 125 mL methanol and heated to 55°C. 3N aq. Sodium hydroxide
solution was added, whereupon all of the starting material dissolved. After stirring
for 5 hours at 55°C, the solution was acidified to pH 2, and filtered. The filtrate was
washed with water (50mL) and subsequently dried over phosphorus pentoxide to give
indole-2,5-dicarboxylic acid 222 in quantitative yield. "H-NMR (DMSO-ds): § 12.06
(s, 1H, NH), 8.34 (s, 1H, CH), 7.82 (d, 1H, CH, 3=8.8 Hz), 7.47 (4, 1H, CH, 5=8.8
Hz), 7.23 (s, 1H, CH); m.p. 314-315°C.

Indole-2,5-dicarboxylic acid (222) (3g, 12.86 mmol) was dissolved in 40 mL
DMF. Diisopropylethylamine (5.37mL, 2.4 eq) and 5.3 mL (2.4 eq) of
pentafluorophenol trifluoro acetate were added to the reaction mixture. The reaction
mixture was stirred overnight, evaporated, and separated between 150mL ethyl
acetate and 150mL satured aq. sodium bicarbonate solution. The aqueous layer was
extracted two more times with ethyl acetate (150 mL each). The organic layers were
combined and dried over anhydrous sodium sulfate. The crude material was loaded
on a silica gel-filled Biichner funnel and the product was eluted with 50%
hexane/toluene mixture. 2.13 g (30.8%) of product 223 was obtained.

5-Nitro indole-2-carboxylic acid ethyl ester (654 mg, 2.79 mmol) was
hydrogenated using 5% Pd/C (0.5 g) as a catalyst at 30 psi pressure for 30 min.
Filtration through a frit to remove the catalyst, evaporation in vacuo and drying under
high vacuum yielded free amine (224). It was immediately dissolved in 3 mL DMF
and 500mg 223 were added. The reaction was kept at 55°C overnight and then

"evaporated. The crude material was recrystallized from hot ethanol to give 273 mg
(50.8%) of product (220) after evaporation and drying. '"H-NMR (DMSO-d): 6 11.98
(s, 1H, NH-indole), 11.86 (s, 1H, NH-indole), 11.81 (s, 1H, NH-indole), 10.25 (s, 1H,
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30 mg of tripeptide (220) and 150 mg of diamine ((2,2-bis(aminomethyl)-1,3-
propanediol) were dissolved in 1 mL DMF. The reaction was stirred for 3 days at
room temperature and then 4 days at 55°C. Evaporation was followed by HPLC-
purification (Vydac 12 pm, C18 2.2x25 cm column, 30% to 80% aqueous acetonitrile
gradient over 20 min, flow rate 20 mL/min) to give purified product. After
lyophilisation, the product was dissolved in ice-cold methanol, acidified with 200 L
4 N HCl/dioxane and then precipitated with diethyl ether. The product was
centrifuged, the ether decanted. The final product was dried in vacuo to give purified
219. In the synthesis of 225 30 mg of tripeptide (220) were dissolved in 500 pL neat
2,2- Dimethyl-1,3-propanediamine. The same reaction conditions and purification

procedure were chosen as for 219.

Table 5
Compound | Amine Used Yield | MS found MS
Number inmg | (M+H" calculated
(MHH)

219 2,2- 1.7 754.36 754.36

bis(aminomethyl)-

1,3-propanediol
225 (2,2-dimethyl)- 4.7 690.35 690.35

1.3-propane

diamine

Example 113

Exemplary Synthesis Procedure for compound 226 (Scheme 12)

227 (30mg) was dissolved in 2 mL DMF and brought to -20°C in an
acetone/CO,, bath. Diisopropyl ethylamine (19 pL, 2.2 eq) and 4-
nitrobenzylchloroformate (24 mg) were added. After stirring at -20°C for 30 min., the
reaction was stirred at room temperature overnight. Evaporation was followed by
HPLC-purification (Vydac 12 pm, C18 2.2x25 cm column, 0% to 100% aqueous
acetonitrile gradient over 20 min, flow rate 20 mL/min) to give purified compound.
After lyophilisation, the product was dissolved in ice-cold methanol, acidified with

200 pL 4 N HCl/dioxane and then precipitated with diethyl ether. The product was
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chloroformate
Example 114

Synthesis Procedure for compound 229 and 230 (Scheme 13)

Benzimidazole 231 (349.5 mg, 1.2 mmol) were dissolved in pure TFA (5 mL)
and left standing at room temperature for 30 min. Toluene was subsequently added
and the solution evaporated in vacuo. This procedure was repeated twice. The
resulting amine 232 was dried under high vacuum. 232 was then dissolved in 5 mL
DMF and 223 (214.9 mg, 0.4 mmol) as well as 6 eq. of diisopropylethylamine (418
pL) were added. This mixture was stirred for 1 week at room temperature. The
reaction was monitored via HPLC purified (Vydac 12 pm, C18 2.2x25 cm column,
0% to 100% aqueous acetonitrile gradient over 20 min, flow rate 20 mL/min).
Disappearance of a peak at 100% acetonitrile (corresponding to 223) and appearance
of a major peak at ca. 75% acetonitrile. The peak was very broad and consisted
predominantly of dipeptide 233 as well as a minor amount of 234. The substitution
for 233 was assumed to be at the C-2 carboxy group, in accordance with several
previous studies, which showed preferred substitution at this site. 30 mg of the
mixture 233 and 234 were dissolved in 5 mL ethylenediamine and stirred for 1.5
days. The mixture was subsequently evaporated and HPLC-purified. Tripeptide was
isolated and converted to the HCl salt, yielding 2.3 mg of final product (229).

235 (40 mg, 115 pmol) was dissolved in methanol/ ethyl acetate and
hydrogenated for 30 min in a Parr Shaker at ca. 30 psi. The catalyst was filtered off,
the solvent evaporated and the resulting free amine (SL61) dried under high vacuum.

236 was dissolved in 3 mL DMF and 30 mg (55.1 pmol) SL57 and 20uL (115 pmol)
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Compound | Amine Used: Yield | MS found | MS
Number inmg | (MH") calculated
(MH)
229 EDA 23 608.32 608.25
230 - 5.1 579.17 579.21
Example 115

pyridine-2,5-dicarboxylic acid bis-{[5-(2-carbamimidoyl-ethylcarbamoyl)-1-propyl-
1H-pyrrol-3-yl]-amide} 231
Step A: 1-propyl-4-nitro-1H-pyrrole-2-carboxylic acid ethyl ester 232.

4-Nitro-1H-pyrrole-2-carboxylic acid ethyl ester (5 g) was dissolved in 50 ml
of dry EtOH, 50 ml of 1M sodium ethylate was added followed with 10 ml of CH;L.
The reaction mixture was heated at 80°C for 4 hours, cooled down to room
temperature and distributed between water and chloroform. The organic phase was
washed with water, dried with sodium sulfate and evaporated. The residue was
recrystallized from hexane to yield 4.72 g (77%) of 1-propyl-4-nitro-1H-pyrrole-2-
carboxylic acid ethyl ester 232.

H'-NMR (DMSO-d6): § 0.79 (t, 3H, CH3), 1.25 (t, 3H, CHs), 1.68 (i, 2H, CH,),
4.17-4.28 (m, 4H, 2CH,), 7.23 and 8.24 (d, 1H, pyrrole)

Step B: _1-(propyl)-4-nitro-1H-pyrrole-2-carboxylic acid (2-cyano-ethyl)-amide 233.

Compound 232 (5 g) was suspended in 30 ml of methanol, 2M NaOH (10
ml) was added, and the mixture was stirred at 50°C for 2 hours. The clear solution
was diluted with water (50 ml) and 1N HCI was added dropwise to get pH2.5. The
white residue was filtered, washed with water and dried to get 4.6g (95%) of the acid

234. ES MS: 220.47 (M+Na-H"). The acid 234 was suspended in SOCl, (20 ml) and
-99.



22. The conpound of C aim 20, wherein XI and X3 are both N R14 wherein Rl4
I s hydrogen, al kyl or substituted allryl; 23. The conpound of C aim 21,
wherein < and RZ is an -(W)S-(-alk-O)qg R noi ety d.t.h ther is
of the fgpﬁé’\?\ﬁi’%@zstructur e: - 141 ~ WD 03/0S7212 R17 mg"ﬁﬂ-ﬂé@“ﬁﬁ 19 R20
wherein oisO; R' and Rs are hydrogen; and, R21 is hydrogen, alkyl or
acyl . PCT/ Ughixtii8ias 24fluxbl dorchbhquesingtilateaChalitiv? R as vhieined [Themeactibn R and
R2is an -(W)S-(-allc-O)g-R noiety and the other iis of the fol|ow ng
structure: RRKBTNMAS evaporgtrshandairied by spevipcsatignev il tnleged 10 mhg 3nThe o, 1 or
2. 25. The ¢ oun f I ' ggﬁﬁr e 9. A r £Eap,s and
~ Wwherein mloﬁﬁrgﬁ Cglh%flzf"gag%&l]épﬁgsg‘yec 8%“P§#1pﬁggg]§§l'm¥%%'ng oafS nmet hyl ,
ethyl and pragR¥lived & toffnd ¢ mIBhe Byansihoprbpioaitfile {319 enl; SA Difd dRPII{ Rz 6) H,
wherein R25 is a substituent selected froma group consisting of the
_ foll owi ng satded. Themixtureomas kagt for Hur at ambientdergperatgrpandswappatedt BheaoH CH3
CH3 NH2 NH2 -.142

white precipitate was suspended in 0.1 N HC], filtered, washed with water and dried.
Recrystallized from methanol yielded 4.4 g (81%) of 233.

ES MS: 251.87 (M+H"). H'-NMR (DMSO-d6): § 0.73-0.79 (in, 3H, CH;),
1.63-1.70 (m, 2H, CH,-propyl), 2.84-2.89 (m, 2H, CH; -CN), 3.65-3.42 (m, 2H, CH)-

NH), 4.27-4.32 (m, 2H, CH,-N), 7.43 and 8.15 (d, 1H, pyrrole), 8.83 (bt, 1H, NH).

Step C: 1-propyl-4-nitro-1H-pyrrole-2-carboxylic acid (2-carbamimidoyl-ethyl)-

amidine 236.

The solution of 1-(propyl)-4-nitro-1H-pyrrole-2-carboxylic 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 HCI gas. The mixture was sealed and refrigerated for 20 hours. The
mixture was allowed to warm to room temperature and ethanol was evaporated. The
solid was dissolved in 50 ml of dry ethanol and saturated with ammonia gas. The
sealed mixture was kept overnight at room temperature and evaporated. The solid
was dissolved in 10 ml of methanol, and ether was added to precipitate 2.4 g (94%)
of the target product 236 as a white solid. ES MS: 268.92 (M+ HY. H'-NMR
(DMSO0-d6): 8 0.79 (t, 3H, CH3), 1.64-1.71 (m, 2H, CHy-propyl), 2.62-2.66 (m, 2H,
CH, -CN), 3.49-3.55 (m, 2H, CH,-NH), 4.28-4.33 (m, 2H, CH»-N), 7.54 and 8.15 (d,
1H, pyrrole), 8.83 (i, 1H, NH).

5-(2-carbamimidoyl-ethylcarbamovl)-

Step D:
1-propyl-1H-pyrrol-3-yl]-amide} 231.

To stirred solution of 1-propyl-4-nitro-1H-pyrrole-2-carboxylic acid (2-
carbamimidoyl-ethyl)-amidine 236 (70 mg, 0.15 mmol) in methanol (20 ml) was
added 10% Pd/C (Degussa type, Aldrich) (0.1 g). The flask was evacuated and then
flushed 3 times with hydrogen and finally filled with hydrogen at 25-30 psi. The
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for the next step without purification. The solution of freshly prepared 237 in 3 ml of
dry DMF was added to pyridine-2,5-dicarboxylic acid dipentafluorophenyl ester (25
mg, 0.07 mmol), the reaction mixture was stirred for 15 hours at 55°C, cooled down,
and purified by HPLC (Vydac 12 pm Cig 2.2x25 cm column, 10-70% acetonitrile
gradient over 40 min, flow 10 mL/min) to give pyridine-2,5-dicarboxylic acid bis-
{[5-(2-carbamimidoyl-ethylcarbamoyl)-1-propyl-1H-pyrrol-3-yl]-amide} 231 as a
bis-trifluoroacetate 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 diethyl ether was added, the precipitate of 231 as HCl salt was separated and
dried.

Example 116
N,N'-Bis-[5-(2-carbamimidoyl-ethylcarbamoyl)-1-propyl- 1 H-pyrrol-3-yl] -
isophthalamide 238.
Compound 231 was synthesized as described for compound 231 above. Yield
52% of compound 231. ES MS: 605.72 (M+H").

Example 117
N,N'-Bis-[5-(2-carbamimidoyl-ethylcarbamoyl)-1-(3-methyl-butyl)-1 H-pyrrol-3-yl] -
terephthalamide 239
Step A: 1-(3-methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid ethyl ester 240.

Compound 240 was synthesized as described in example 1, step A, using 1-
bromo-3-methyl-butane as an alkylating agent. The yield is 6.5 g (94%). H'-NMR
(DMSO-d6): § 0.87 (d, 6H, CH3), 1.26 (t, 3H, CHs), 1.49-1.62 (m, 3H, CH, CH,),
1.68 (m, 2H, CH,), 4.23 (q, 2H, CHy), 4.33 (t, 2H, CH,), 7.28 and 8.29 (4, 1H,
pyrrole).

Step B: _1-(3-methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (2-cyano-ethyl)-

amide 241.

- 101 -



RzZ1 is hydr
24, wherein

FrE o W

Claim 25, wherein the compound is of the follow ng structure:

ogen, alkyl or acyl. PCT/US02/-41087 27. The conpound of C aim
R14 is an allcyl or substituted al kyl noiety, and wherein the

gg d froma group consisting of the follow hES:
ﬁ’ﬁ& F CF3 CH3 OH CH3 O-CH3 28. The corrpounﬂ@%ccor‘h

FFF

Ilg to
R2” ONHHN

NHHO~ ~N ~ ~Cbn@ohnd\|241\|wh‘s Hnlﬂhdsﬁe& fromhethicarbRXylate240(apdegeribedin c- O ) g

R, where R

het er.ocycl i éga%l%rlol eg%%leflif e yigl lg:ﬁgﬁ! éﬁwf)r @%r]%h zf%‘géﬁgﬁéiféfmn\mof ClL 4

(GRS B B G, Rl uslir £y ogera L em g 0 10, -

Q%%'IDI'%PJQCBS -3.79{(m} DH, cml@m s@5s3 4zucm,uzfé, CHEyNH)R334.33 (0,0 N ~
O-1~-N Nﬁ) (W)S-(-allc-0)g-R

alkylene or
144

" wherein the

H-x.2 R14 R
\where Ris

By Cahen), 78 a0ghi8; 15c(§icﬂéaﬂ’§fl’@}¢) 856&‘1* gich

Step C: 1-(3-methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (2-cyano-ethyl)-

amidine 242.

Compound 242 was synthesized from cyanoethylamide 241 as described in
Example 115, step C in 10 mmol scale. The yieldis 2.5 g (86%). ES MS: 295.34
(M+ H"). H'-NMR (DMSO0-d6): & 0.88-0.86 (d, 6H, CHs ), 1.43-1.61 (m, 3H, CH,
CH,-CH), 2.61-2.65 (m, 2H, CH; -CN), 3.49-3.55 (m, 2H, CH,-NH), 4.33-4.38 (m,
2H, CH,-N), 7.51 and 8.18 (d, 1H, pyrrole), 8.73 (t, 1H, NH).

Step D: N.N'-Bis-[5-(2-carbamimidoyl-ethylcarbamoyl)-1-( 3-methyl-butyl)-1H-

pyrrol-3-yl]-terephthalamide 239

Compound 242 was condensed with dipentafluorophenyl ester of terephthalic
acid as described in example 115, step D. Yield 47% of compound 239. ES MS:
661.84 (M+H").

Example 118
Hexanedioic acid bis-{[5-(2-carbamimidoyl-ethylcarbamoyl)-1-(3-methyl-butyl)-1H-
pyrrol-3-yl]-amide}243.
Compound 243 was synthesized as described for compound 239 above

(Example 117). Yield 52% of compound 243. ES MS: 640.82 (M-+H).

Example 119
Cyclohexane-1,4-dicarboxylic acid bis-{]. 5-(2-carbamimidoyl-ethylcarbamoyl)-1-(3-
methyl-butyl)-1H-pyrrol-3-yl]-amide} 244.
Compound 244 was synthesized as described for compound 239 above

(Example 117). Yield 48% of compound 244. ES MS: 667.87 (M+HN.
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Step A: 1-cyclopropylmethyl-4-nitro-1H-pyrrole-2-carboxylic acid ethyl ester 248.

Compound 248 was synthesized as described in example 1, step A, using
bromomethyl-cyclopropane as an alkylating agent. The yieldis 4.8 g (74%). H'-
NMR (DMSO0-d6): & 0.37-0.42 , 0.65-0.72 (m, 2H, CH, ), 1.22-1.28 (m, 1H, CH),
1.37 (t, 3H, CHa), 4.23 (d, 2H, CH,), 4.32 (g, 2H, CHy), 7.44 and 7.81 (4, 1H,
pyrrole).

Step B: _1-(cyclopropylmethyl)-4-nitro-1H-pyrrole-2-carboxylic acid (2-cyano-
ethyl)-amide 249.

Compound 249 was synthesized from ethyl carboxylate 248 as described in
Example 115, step B. The yield is 4.3 g (78%). ES MS: 263.97 (M+ HY). H'-NMR
(DMSO-d6): § 0.02-0.04 , 0.09-0.12 (m, 2H, CH,), 0.89-1.00 (m, 1H, CH), 2.37-
2.41(t, 2H, CH,-CN), 3.06-3.11 (dd, 2H, CH,-NH), 3.86-3.88 (d, 2H, , CHz-N), 7.09
and 7.87 (d, 1H, pyrrole), 8.45 (t, 1H, NH).

"Step C: 1-(cyclopropylmethyl)-4-nitro-1H-pyrrole-2-carboxylic acid (2-cyano-
ethyl)-amidine 250.
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pyrrol-3-yl]-terephthalamide 258

Compound 258 was synthesized from 259 as described in Example 115, step
D. ES MS: 689.88. (M+H").

Example 131
Pyridine-2,5-dicarboxylic acid bis-{[5-[2-(N- _ethylcarbamimidoyl)-ethylcarbamoyl] -
1-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide} 260
Step A : _1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid [2-(N-
ethylcarbamimidoyl)-ethyl]-amide 261. ,

Compound 261 was synthesized from cyanoethylamide 242 as described in
Example 130, step A, using ethylamine (3 ml). ES MS: 324.79 (M+H'). H'-NMR
(DMSO0-d6): 8 0.88-0.86 (d, 6H, CH; - isopentyl), 1.07-1.12 (¢, 3H, CHj;-ethyl), 1.43-
1.61 (m, 3H, CH, CH,-CH), 2.52-2.56 (t, 2H, CH, CH, ~amidine), 3.12-3.21 (m, 2H,
CH, -ethyl), 3.49-3.55 (m, 2H, CH, CH, —amidine), 4.33-4.38 (t, 2H, CHy-N), 7.39
and 8.20 (d, 1H, pymole), 8.54-8.60 (NH-amidine), 9.38 (t, 1H, NHCO).

Step B : Pyridine-2,5-dicarboxylic acid bis-{[5-[2-(N-ethylcarbamimidoyl)-
ethylcarbamovyl]-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide} 262

Compound 262 was synthesized as described in Example 115, step D. Yield
40% of compound 262. ES MS: 718.92. (M+H").

Example 132
N,N'-Bis-[5-[2-(N-isopropyl-carbamimidoyl)-ethylcarbamoyl]-1-(3- methyl-
butyl)-1H-pyrrol-3-yl]-terephthalamide 264
Step A : 1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid [2-(N-
isopropylcarbamimidoyl)-ethyl]-amide 263.
Compound 263 was synthesized from cyanoethylamide 242 as described in
Example 130, step A, using isopropylamine (3 ml). ES MS: 338. 67 (M+ H. H'-
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(t, , 2H, CH,-N), 7.55 and 8.18 (d 1H, pyrrole), 8.70 (t, 1H, NHCO).
Step B : N.N'-Bis-[5-[2-(N-isopropyl-carbamimidoyl)-ethylcarbamoyl]-1-(3-methyl-

buiyl)-1H-pyrrol-3-yl]-terephthalamide 264

Compound 264 was synthesized as described in Examplel15, step D. ES MS:
745.98. (M+H™.

Example 133
Thiophene-2,5-dicarboxylic acid bis-[(1 -(3-methyl-butyl)-5-{2-[N-(3-methyl-butyl)-
carbamimidoyl]-ethylcarbamoyl}-1H-pyrrol-3-yl)-amide] 265
Step A : 1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid {2-[N-(3-methyl-
butyl)isopropylcarbamimidoyl]-ethyl}-amide 266.

Compound 266 was synthesized from cyanoethylamide 242 as described in
Example 130, stepA, using 3-methyl-butylamine (3 ml). ES MS: 365. 27 (M+ HY.
H'-NMR (DMSO-d6): 8 0.79-0.81 (d, 6H, CHs- isopentyl of pyrrole), 0.86-0.88 (d,
6H, CHj- iso{nentyl of amidine), 1.31-1.60 (m, 6H, CH , CH,-CH), 2.64-2.68 (t, 2H,
CH, CH, -amidine), 3.12-3.17 (t, 2H, NH-CH, isopenty! of amidine), 3.50-3.55 (m,
2H, CH, CH, —amidine), 4.33-4.38 (t, , 2H, CH-N), 7.55 and 8.18 (d, 1H, pyxrole),
8.72 (t, 1H, NHCO).

Step B : Thiophene-2.5-dicarboxylic acid bis-[(1-(3-methyl-butyl)-5-{2-[N-(3-

methyl-butyl)-carbamimidovl]-ethylcarbamoyl} -1H-pyrrol-3-yl)-amide]

Compound 265 was synthesized as described in Example115, step D. Yield
54% of compound 265. ES MS: 808.12. (M+H").

Example 134
1H-Pyrazole-3,5-dicarboxylic acid bis-{[5-[2-(N-cyclopentylcarbamimidoyi)-
ethylcarbamoyl]-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide} 267
Step A: 1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid [2-(N-
cyclopentylcarbamimidoyl)-ethyl]-amide 268
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-amidine), 3.47-3. 56 (m, 2H, oQ_}_lz—ann 1ne), 33- 4 38 ()t, , 2H, CH,-N), 7.56
and 8.18 (d, 1H, pyrrole), 8.71 (t, 1H, NHCO).

Step B: 1H-Pyrazole-3,5-dicarboxylic acid bis-{[5-[2-(N -cyclopentylcarbamimidoyl)-

ethylcarbamovl}-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide} 267

Compound 265 was synthesized as described in examplel15, step D. Yield
54% of compound 267. ES MS: 788.03. (M+H").

Example 135
N,N'-Bis-[5-[2-(N,N'-dimethyl-carbamimidoyl)-ethylcarbamoyl] - 1-(3-methyl-butyl)-
1H-pyrrol-3-yl]-terephthalamide 269
Step A: 1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid [2-(N, N'-

dimethvylcarbamimidoyl)-ethylj-amide 270.

The solution of 1-(3-methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid (2-
cyano-ethyl)-amidine 242 (0.5 g) in 50 ml of dry ethanol was cooled to 0-5°C and
saturated with HCI gas. The mixture was sealed and refrigerated for 20 hours. The
mixture was allowed to warm to room temperature and ethanol was evaporated. The
solid was di;solved in 10 ml of dry ethanol and 1M solution of methylamine (6 ml) in
methanol was added. The sealed mixture was kept overnight at 55°C and evaporated.
The solid was dissoved in 10 ml of methanol, and ether was added to precipitate 2.4 g
(94%) of the target product as a white solid. ES MS: 324.74 (M+ HY). H'-NMR
(DMSO-d6): & 0.85-0.87 (d, 6H, CHa.isopentyl ), 1.43-1.61 (m, 3H, CH , CH,-CH),
2.76-2.79 (m, 5H, CH, CH,—amidine and CH;-NH), 2.96-2.98 (d, 3H, CH3-NH),
3.46-3.55 (m, 2H, CH,-NHCO), 4.34-4.39 (t, 2H, CH,-N), 7.51 and 8.18 (d, 1H,
pyrrole), 9.76 (t, 1H, NHCO).

N'-dimethyl-carbamimidoyl)-ethylcarbamoyl]-1-(3-

methvyl-butyl)-1H-pyrrol-3-yl]-terephthalamide 269
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yridine-2,5-dicarboxylic acid bis-{[5-[2-(N,N'-diethyl-carbamimidoyl)-

ethylcarbamoyl] -1-(3-methyl-butyl)-1H-pyrrol-3-yl] -amide}271
Step A: 1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid [2-(N.N’-

diethylcarbamimidoyl)-ethyl]-amide 272.

Compound 272 was synthesized from cyanoethylamide 242 as described
above for compound 270 using ethylamine (3 ml). ES MS: 351.53. (M+ HY. H-
NMR (DMSO-d6): & 0.86-0.88 (d, 6H, CHj3 - isopentyl), 1.07-1.17 (t, 6H, CHs-ethyl),
1.42-1.60 (m, 3H, CH , CH,-CH), 2.67-2.72 (t, 2H, CHz CH, —amidine), 3.12-3.21
(m, 2H, CH, -ethyl), 3.36-3.50 (m, 4H, CH, -NHCO and CH; -ethyl), 4.33-4.38 1,
2H, CH,-N), 7.39 and 8.20 (d, 1H, pyrrole), 8.63-8.71 (NH-amidine), 9.30 (t, 1H,
NHCO).
Step B: Pyridine-2.5-dicarboxylic acid bis-{[5-[2-(N.N'-diethyl-
carbamimidoyl)ethylcarbamoyl]-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-amide}271

Compound 271 was synthesized as described in Examplel15, step D. Yield
51% of compound 271. ES MS: 775.03 (M-+H").

Example 137
N, N"-Bis-{1-(3-methyl-butyl)-5-[2-(1,4,5,6-tetrahydro-pyrimidin-2-yl)-
ethylcarbamoyl]-1H-pyrrol-3-yl}-terephthalamide 273
Step A: 1-(3-Methyl-butyl)-4-nitro-1H-pyrrole-2-carboxylic acid [2-(1.4.5.6-
tetrahydropyrimidin-2-yl)-ethyl]-amide 274.

Compound 274 was synthesized from cyanoethylamide 242 as described
above for compound 270 using 1,3-propylamine (6 mif). ES MS: 364. 37 (M+ H").
H'-NMR (DMSO-d6): § 0.85-0.87 (d, 6H, CHs), 1.42-1.61 (m, 3H, CH, CH,-CH of
pymrole), 1.79-1.84 (m, 2H, CH, CH, CH,), 2.55-2.60 (t, 2H, CH, CH, -amidine),
3.25 (m, 4H, CH, CH, CH,), 3.40-3.52 (m, 2H, CH, -NHCO), 4.33-4.38 (t, 2H,
CH,-N), 7.48 and 8.18 (d, 1H, pyrrole), 8.15 and 9.78 (bs, 1H, NH-amidine), 8.89 (t,
1H, NHCO).
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Example 138
N,N'-Bis-[5-(2-amino-ethylcarbamoyl)-1-(3-methyl-butyl)-1H-pyrrol-3-yl] -
terephthalamide 274
Step A: [2-({1-[1-(3-Methyl-butyl)-4-nitro-1H-pyrrol-2-yl]-methanoyl} -amino)-
ethyl]-carbamic acid tert-butyl ester 275

Compound 240 (1.3 g, 5 mmol) was dissolved in diethylamine (20 nil). This
solution was kept for 50 hours at 60°C and evaporated. The residue was dissolved in
DMEF (20 ml) and diBoc-carbonate (2.18 g, 10 mmol) was added. The reaction was
kept 1 h at ambient temperature and evaporated. The residue was dissolved in
chloroform (30 ml), washed with 0.1 M HCI (10x2 ml), 5% NaHCOj; (10x2 ml),
water, dried over sodium sulfate, and evaporated. The crude compound D33 was
crystallized from toluene/hexane (4:1 v/v) to give white crystalls. The yield is 69%
(1.27 g). H'-NMR (DMSO-d6): 5 0.85-0.87 (d, 6H, CHs), 1.34 (s, 9H, Boc), 1.42-
1.61 (m, 3H, CH , CH,-CH of pyrrole), 3.03-3.08 and 3.18-3.22 (each m, 2H,
NHCH, CH, NH), 4.33-4.38 (t, 2H, CH,-N), 6.85 (t, 1H, NHBoc), 7.48 and 8.18 (d,
1H, pyrrole), 8.36 (t, 1H, NHCO).

Step B: N.N'-Bis-[5-(2-amino-ethylcarbamoyl)-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-
terephthalamide 274

To stirred solution of compound 275 (70 mg, 0.15 mmol) in methanol (20 ml)
was added 10% Pd/C (Degussa type, Aldrich) (0.1 g). the flask was evacuated and
then flushed 3 times with hydrogen and finally filled with hydrogen at 25-30 psi. The
resultant suspention was stirred vigorously at 23°C for 45 min. The suspended
material was filtered, the filtrate was evaporated to dryness. The resulted
aminopyrrole was dissolved in 3 ml of dry DMF was added to phthalic acid
dipentafluorophenyl ester (25 mg, 0.07 mmol), The reaction mixture was stirred for

15 hours at 55°C , DMF was evaporated. The Boc-protected derivative 276 was
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&L0%&' ()-!13ynmlO%& ()-'!}03ymlov& () -fl ntwxombC
1! @1o<(>/a)&' ()-|y]‘ s&lmlqt}onﬁéwnw 74 (30@ 290 nmol)@raomr{2ple-N@ 10%&' () - 2\ bd

5 |nb fO (:!}GI&I ( f 1%%&% d3 }:{Eﬁ%rid)é%;[()%& é:b mg) in 5 ml of DMF were kept at ambient

temperature overnight, evaporated. The residue was purified by HPLC as as
described in Example 1, Step D. Yield 68% of N,N'-Bis-[5-(2-guanidino-
ethylcarbamoyl)-1-(3-methyl-butyl)-1H-pyrrol-3-yl]-terephthdlamide 277. ES MS:
691.81 (M+H").

Example 140

The reaction below depicts methods which can be used to prepare compounds
of this invention wherein R', R? and/or R is (are) a group of —(W-)s-(-alk—O-)4-R as
defined herein. In the example below, poly(oxyethylene)-OCHj is specifically used
in these methods and is depicted in FIG. 7 attached.

Specifically, a stoichiometric equivalent of poly(ethylene glycol) methyl ether
(compound 300 -- available from Aldrich Chemical Company and having a average
molecular weight of 330 -- about 7 repeating oxyethylene units) is combined under an
inert atmosphere with a stoichiometric equivalent or slight excess of phosphorus
tribromide, compound 301, in a suitable inert diluent such as methylene chloride,
diethyl ether and the like. The reaction mixture is maintained at ambient conditions
until reaction goes to completion as evidenced by thin layer chromatography. At this
time, the bromo poly(ethylene glycol) methyl ether, compound 302, is recovered by
conventional methods such as chromatography.

The following reaction is known in the art as the Gabriel Synthesis. The
synthesis is useful for converting bromo compounds into primary amines.

At least a stoichiometric equivalent or slight excess of phthalamide,

compound 303, is dissolved in a suitable inert diluent such as dimethylformamide in
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eioettes L gl 0 10 A0SR O %7 1S
10%=& () - ! kiphQ %e }'(kﬂ'(}@é%.ﬂ% (?ICOI) methyl E%l}fb S0P %lglld 302@55 %}Cl‘i(é%%blt‘l?d with the

111y  010%& ()-f.10%& ()- @ I0%&" () -
©L 1109 () - 4 atﬁakamidld 418011, @R@pOhad S(Blb/ﬂﬁw&e(réacgﬁﬁ.&%?alﬁi)amed at ambient

o S o 0% ( KkbC 1!l "~ -10%& 109 () -
35108 0, SN QRIS Qg RS e o o e,
@ao%& ()-! 10%19&6@)1‘3@5}%%%1&]10@& ﬁﬁ%ﬁ‘l lg}er chromatography. This product is then

recovered by conventional methods such as chromatography.

At least a stoichiometric equivalent or slight excess of hydrazine, compound
306, is combined with the N-[poly(ethylene glycol) methyl ether] phthalamide,
compound 305, recovered above in a suitable solvent such as ethanol maintained
under reflux until the corresponding amine, compound 307. The reaction has a
biproduct of phthalazine-1,4-dione, compound 308, which can be separated by
conventional means such as chromatography.

In the alternative, the same reaction described above is done in the same
manner using commercially available glycols.

Other polyoxyalkylene amines of the formula NH,-(alk-O-)4-R could be
prepared by following the procedures set forth above and using other well-known or
commercially available starting materials. In the case of R=H, blocking of one of the
hydroxy! groups will be necessary to effect the reaction at the other hydroxyl group.
Suitable blocking groups and reaction conditions for preparing a mono-blocked
material are well known in the art. Due to the stoichiometric conditions of the
reaction, there will be a mixture of components, compising mono-, di-, and tri-
blocked materials. However, because of the various polarities of the products, the
mono-subsitituted product can be conventionally achieved by methods such as

chromatography.
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(8.07 g, 38.39 mmol) in anhydrous DMF (120 ml) in the presence of N,N-

diisopropylethyl-amine (7.69 ml) was added dropwise pentafluorophenyl
trifluoroacetate (7.59 ml, 44.15 mmol) at 0 °C. The reaction mixture was then stirred
at room temperature for 5 h. After removal of solvent, the crude product was purified
by chromatography on silica gel eluted by toluene-ethyl acetate (50:1) to give
compound 278 (14.28 g, 98%) as a white powder. H!-NMR (DMSO-d6) 8.58 (d,
1H), 7.84 (d, 1H), 4.22 (d, 2H), 1.32-1.06 (m, 1H), 0.55-0.51 (m, 2H), 0.45-0.42 (m,
2H).

Step B: 1-Cvclonropvlmethv1-4-nitro-IH-pvrrole—Z-carboxvlic acid

cvanomethylamide 279.

A mixture of compound 278 (3.6 g, 9.57 mmol), aminoacetonitrile bisulfate
(2.94 g, 19.12 mmol) and N,N-diisopropylethyl-amine (3.5 ml) in DMF (60 ml) was
stirred under Ar at 55°C for 16 h. After evaporation of solvent, the residue was
separated by chromatography on silica gel eluted by CHCls-ethyl acetate (10:1) to
give g of compound 279. MS (ESI) 247.12 (M-H"). H'-NMR (DMSO0-d6) 9.16 (1,
1H), 8.26 ((d, 1H), 7.49 (d, 1H), 4.28 (d, 2H), 4.23 (d, 2H), 1.30-1.28 (m, 1H), .0.50-
0.46 (m, 2H), 0.41-0.38 (m, 2H).
Step C: 1-Cyclopropylmethyl-4-nitro-1H-pyrrole-2-carboxylic acid carbamimidoyl-
methylamide hydrochloride 280.

To a suspension of ammonium chloride (0.582 g, 10.88 mmol) in 9 ml of
anydydrous benzene at 0 °C was added slowly a2 M AlMe; in toluene (5.7 ml) under
Ar. After addition, the reaction mixture was warmed to room temperature and stirred
at room temperature for 2 h. Compound 279 (0.9 g, 3.63 mmol) was added and
followed by adding 12 ml of anhydrous toluene. The reaction mixture was then
stirred at 80 °C under Ar for 16 h. A shurry of silica gel (about 20 g) in 25 ml of
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10% & ()-10%& ()-!f10%h& ()- & 10%& ()- & #L10%&' ()- G| dEb@
1! 1 vb$10% &chiord@ih %mé added. FhotiRule) wasltivted, af joosi tbope@tyry fadlmeinand! d} ; dEb@
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10%& () - FSL %g(gior( ‘g}; ﬁ%g%&érogm-lg‘%ogﬁ%e(r -tE%%‘%%f\f%r Bl(!b!u%fer A: 0.1% TFA in water;
buffer B: 0.1% TFA in acetonitrile). The product was dissolved in MeOH (25 ml)
and 4 N HCI in dioxane was added. The mixture was shaken and evaporated to
dryness to yield its hydrochloride salt 280 (0.86 g, 90%). MS (ESI) 266.17 M +H).
H'-NMR (DMSO-d6) 9.10 (t, 1H), 8.98 (br s, 2H), 8.83 (br s, 2H), 8.25 (d, 1H), 7.62
(d, 1H), 4.19 (d, 2H), 4.13 (d, 2H), 1.30-1.27 (m, 1H), 0.49-0.45 (m, 2H), 0.48-
0.36(m, 2H).

Step D: N.N'-Bis-[5-(carbamimidoylmeth
pyrrol-3-yl]-terephthalamide 284
Compound 280 (0.155 g, 0.514 mmol) was dissolved in MeOH (20 ml) and

hydrogenated over 5% Palladium on activated carbon (about 0.3 g) under 40 psi of

hydrogen for 30 min. After filtration of reaction mixture through Celite washed with
MeOH and DMF, the filtrate was evaporated and dried under high vacuum for 2 h to
give the amine 282 in a quantitative yield.

A mixture of above amine 282 and terephthalic acid dipentafluorophenyl ester
(56.8 mg, 0.114 mmol) in anhydrous DMF (12 ml) was stirred at 90 °C under Ar for
2.5h.
The product was separated by HPLC (from 5% buffer B to 60% buffer B) to give
compound 284 as hydrochloride salt (46.1 mg, 60%). MS (ESL) 304.15 (M/2 + H).
H'-NMR (DMSO-d6) 10.23 (s, 2H), 8.59 (br s, 4H), 8.42 (br s, 4H), 8.25 (t, 2H),
7.73 (s, 4H), 7.16 (d, 2H), 6.79 (d, 2H), 3.83 (d, 4H), 3.77 (d, 4H), 0.95-0.91 (m, ZH),
0.18-0.12 (m, 4H), 0.03-0.01 (m, 4H).
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Compound 281 was synthesized from compound 279 with ethylamine

hydrochloride according to the method as described for compound 280 in Example
141. Yield was 62%. MS (ESI) 294.23 (M + H"). H'-NMR (DMSO0-d6) 8.99 (t, 2H),
8.66-8.61 (m, 2H), 8.40 (brs, 1H), 7.87 (d, 1H), 7.18 (d, 1H), 3.79 (d, 2H), 3.74 (d,
2H), 2.89-2.85 (m, 2H), 0.84-0.81 (m, 1H), 0.74 (t, 3H), 0.10-0.03 (m, 2H), 0.016-
0.005 (m, 2H).

Step B: N.N'-Bis- {1-cyclopropylmethyl-5-[(N-ethylcarbamimidoylmethyl)-

carbamovl}-1H-pyrrol-3-yl}-terephthalamide 28S.

Compound 285 was synthesized from terephthalic acid dipentafluorophenyl
ester with compound 283 which was from hydrogenation of compound 281 according
to the method as described for compound 284 in Example 141. Yield was 7 8%. MS
(ESI) 329.21 (M/2 + HY). H'-NMR (DMSO0-d6) 10.20 (s, 2H), 9.05 (br s, 2H), 8.44
(br s, 2H), 8.22 (t, 2H), 7.72 (s, 4H), 7.14 (d, 2H), 6.79 (d, 2H), 3.83 (d, 4H), 3.77 (4,
4H), 2.98-2.82 (m, 4H), 0.92-0.86 (m, 2H), 0.80 (t, 6H), 0.14-0.10 (m, 4H), 0.02-0.01
(m, 4H).

Example 143
2,5-Dihydro-thiophene-2,5-dicarboxylic acid bis-{[5-(carbamimidoylmethyl-
carbamoyl)-1-cyclopropylmethyl-1H-pyrrol-3-yl]-amide} 286
Compound 286 was synthesized from thiophene-2,5-dicarboxylic acid

dipentafluorophenyl ester with compound 282 according to the method as described
for compound 280 in Example 141. Yield was 45%. MS (ESI) 304.15 (M/2 + HY.
H'-NMR (DMSO0-d6) 10.37 (s, 2H), 8.61 (br s, 4H), 8.43 (br s, 4H), 8.28 (t, 2H),
7.65 (s, 2H), 7.10 (d, 2H), 6.76 (d, 2H), 3.83 (d, 4H), 3.77 (d, 4H), .0.96-0.89 (m,
2H), 0.18-0.12 (m, 4H), 0.04-0.02 (m, 4H).
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Compound 287 was synthesized from terephthalic acid dipentafluorophenyl
ester according to the method as described for compound 284 in Example 141.
H'-NMR: 0.0.83-0.88 (m, 6H, butyl), 1.09-1.25 (m, 4H, butyl), 1.59-1.64 (m, 4H,
butyl), 3.75-3.76 (d, 4H, CH,-amidine), 3.79-3.81 (d, 4H, CH;N), 6.92 and 7.38 (d,
2H, pyrrole), 7.00 and 7.29 (s, 2H, amidine), 8.03 (s, 4H, CeHls), 8.15-8.9 (1, 2H,
CONH), 10.46 (s, 2H, CONH-pyrrole)
MS m/z 605.83 (M+H)

Example 145
Pyridine-2,5-dicarboxylic acid bis({1-butyl-5-[N-methylcarbamimidoylmethyl)-
carbamoyl]-1H-pyrrol-3-yl}-amide) 288

Compound 288 was synthesized from pyridine 1,4-dicarboxylic acid
dipentafluorophenyl ester according to the method as described for compound 284 in
Example 141. H'-NMR: 0.85-0.89 (t, 6H, butyl), 1.19-1.27 (m, 4H, butyl), 1.61-1.70
(m, 4H, butyl), 2.58 and 2.60 (s, 3H, methyl-amidine), 3.72-3.74 (d, 4H, CH,-
amidine), 4.26-4.31 (m, 4H, CH;N), 6.95, 7.11, 7.41, and 7.45 (d, 2H, pyrrole), 7.73
(m, 2H, amidine), 8.20-8.22 (m, 2H, pyridine and CONH), 8.27 (m, 1H, pyridine),
8.47-8.51 (m, 1H, pyridine), 10.72-10.92 (s, 2H, CONH-pyrrole)
MS m/z 318.15 2M+H)/2

Example 146
N,N’-Bis-[1-butyl-5-(methylcarbamimidoylmethyl-carbamoyl)-1H-pyrrol-3-
yl]terephthalamide 289

Compound 289 was synthesized from terephthalic acid dipentafluorophenyl
ester according to the method as described for compound 284 in Example 141.
H'-NMR: 0.86-0.91 (m, 3H, butyl), 1.22-1.26 (m, 2H, butyl), 1.61-1.67 (m, 2H,
butyl), 2.85 (d, 3H, CH3-amidine), 4.13 (d, 4H, CH,-amidine), 4.28 (d, 4H, CHN),
7.12 and 7.44 (d, 2H, pyrrole), 8.07 (s, 4H, CqHy), 8.58 (t, 2H, CONH), 8.78 and 9.15
(s, 2H, amidine), 9.46 (s, 2H, CONH-pyrrole)
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N,N *-Bis-[1-butyl-5-(ethylcarbamimidoylmethyl-carbamoyl)-1 H-pyrrol-3-
yl]terephthalamide 290

Compound 290 was synthesized from terephthalic acid dipentafluorophenyl
ester according to the method as described for compound 284 in Example 141.
H'-NMR: 0.83-0.90 (m, 3H, butyl), 1.09-1.14 (m. 3H, CH3-ethyl), 1.20-1.27 (m, 2H,
butyl), 1.60-1.67 (m, 2H, butyl), 3.24-3.29 (m, 2H, CH2-ethyl), 2.48 (m, 3H, CH3-
amidine), 4.12 (d, 4H, CH,-amidine), 4.24-4.28 (d, 4H, CH,N), 7.10 and 7.43 (d, 2H,
pyrrole), 8.06 (s, 4H, CeHl), 8.58 (t, 2H, CONH), 8.78 and 9.07 (s, 2H, amidine),
10.51 (s, 2H, CONH-pyrrole)
MS m/z 331.17 CM+H)/2

Example 148
N,N’-Bis-{1-cyclopropylmethyl-5-[(4,5-dihydro-1H-imidazol-2-ylmethyl)-
carbamoyl]-1H-pyrrol-3-yl}-terephthalamide 291

Compound 284 was dissolved in ethanol, 10 equivalents of ethylene diamine
was added and the reaction mixture was heated at 60°C for 15 hours. The solvent was
evaporated and the target compound was purified by HPLC, the yield is 78%.

H!-NMR: 0.28-0.47 (m, 8H, CH;-cyclopropyl), 1.13-1.28 (m, 2H, CH-
cyclopropyl), 3.28-3.40 (m, 8H, CH2-imidazole), 3.49-3.53 (m, 4H, CH,;NH), 4.13-
4.16 (d, 4H, CH,-N), 6.99 and 7.40 (d, 1H, pyrrole), 8.04 (s, 4H, CHa), 8.28-8.32 (t,
2H, CONH), 8.67 and 9.00 (s, 3H, amidine), 10.50 (s, 2H, CONH-pyrrole).
m/z 653.32 (M+H)
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Example 151
Cyclohexa-1,3-diene-1,4-dicarboxylic acid bis-{[5-(carbam imidoylmethyl-
carbamoyl)-1-cyclopropylmethyl-1 H-pyrrol-3-yl]-amide} 294
Compound 294 was synthesized from pyridine 1,4-dicarboxylic acid
dipentafluorophenyl ester according to the method as described for compound 284

Example 141. MS 603.54 (M+H)

Example 152
1H-Pyrazole-3,5-dicarboxylic acid bis-{[5-(c carbamimidoylmethyl-carbamoyl)-1-
cyclopropylmethyl-1H-pyrrol-3-ylj-amide} 295
Compound 295 was synthesized from pyridine 1,4-dicarboxylic acid
dipentafluorophenyl ester according to the method as described for compound 284 in

Example 141, MS 591.17 (M-+H)
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lactose 120

magnesium stearate 5

Example 2
Capsule formulation

The following ingredients are mixed intimately and loaded into a hard-shell

gelatin capsule.
Quantity per
Ingredient capsule, mg
compound of this invention 200
lactose, spray-dried 148
magnesium stearate __ 2
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"510986 & ()-109% 10% 10%  9<109%96 & ()Exanfpld986 & ()-G  8@LOWE & () -
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@YL0WE & () - mé@’gaf%ﬁ‘ggé/’%}g “ﬁﬁedlemg 3%81%(&&‘ C§?°an§s§§a%%%§% é’)ar bss

100668 ()" HAMGEOUARRDE " L<10986 & ()- " yt, 10084 & () - 89466999; | ZOvUA< .-
10996& ()-1"F.- 10%Q Q & ()- “fS 10% & ()- "fS 10%6& ()=, 1S 109 ()- g

1086 & ()-G;;;;; <nx enfGI00R" & ()-( “100B"& ()-&  LAMOWE"& ()-

" 1098" & () - 109 109 10%nponsdanMEaveion<<=2: 2@ [ - vUi< ‘LOE10%8" & ()-° 'y
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C O f8MLO% &' () - Injectable formulation
The following ingredients are mixed to form an injectable formulation.

Ingredient Amount

compound of this invention 0.2 mg-20 mg

sodium acetate buffer solution, 0.4 M 2.0ml

HCI (IN) or NaOH (1N) q.s. to suitable pH

water (distilled, sterile) q.s. to 20 ml

Example 5

Suppository formulation
A suppository of total weight 2.5 g is prepared by mixing the compound of
the invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid;
Riches-Nelson, Inc., New York), and has the following composition:

compound of the invention 500 mg
Witepsol® H-15 balance
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Wells having yeast growth changed color from blue to pink. Accordingly, the MIC
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MHA + 5%
SB
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Streptococcus LHB-Lysed Horse Blood
pneumoniae

Candida
albicans

48h SABDEX-Sabouraud Dexirose Agar

Filamentous fungi

Inoculums are made by incubating Aspergillus fumigatus for 7 days at 35 C
on potato dextrose agar slants. Slants are then covered with 1.0ml of 0.85% saline,
one drop of Tween 20 is added and colonies are teased with a sterile transfer loop to
create a suspension which is allowed to sit for 5 min so heavier particles can drop

out. The upper suspension is separated and adjusted to an optical density of 0.09 to
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Topoisomerase Inhibition Assays
Candida albicans topoisomerases I and II (cTopl and cTop2) were isolated
according to Fostel et al. (1992) and Shen et al. (1992). Human topoisomerases I and

II (hTop1 and hTop2) were purchased from Topogen (Columbus, OH).

Inhibition of topoisomerase I

Effects of GL compounds on DNA relaxation by topoisomerase I were
studied using gel electrophoresis. Negatively supercoiled plasmid DNA (pARG, 8
kb) was used as the substrate. The reaction for C. albicans topoisomerase I was
performed in 25 mM TrisHCI, pH 7.5, 50 mM NaCl, 2.5 mM MgCl2, 0.5 mM EDTA
and 50 ug/mL BSA at 35°C. The reaction was stopped at any given time by adding
SDS to a final concentration of 0.5%. Subsequently, proteinase K was added to 250
ug/mL and the mixture was incubated at 60°C for 30 min. The reaction mixture was
further extracted with phenol followed by phenol:isoamyl alcohol:chloroform
(25:1:24). Samples were loaded on 0.8% agarose gel and subject to electrophoresis
'using 1X TBE. Different DNA intercalators were used for better gel resolution.

Ethidium bromide was sometimes added to both the gel and the running buffer to
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Fluorescence Studies

When compounds prefer to bind to the minor groove of dsDNA, they induce
DNA duplex formation. Hybridization of complementary fluorescently labeled
strands brings the two labels, fluorescein and dabeyl, in close proximity, thus
quenching the fluorescence of fluorescein. Therefore, this hybridization stabilization
assay ("HSA") can be used to measure ligand binding to double-stranded DNA.

The DNA binding properties of several compounds of this invention were
investigated by fluorescence spectroscopy. The 11-bp oligo CGAsG ("FQ11") having
fluorescein at the 5" end on one strand and dabcy! at the 3” end on the complementary
strand was used as the AT-rich ligand binding target. At room temperature, FQ11
remains largely single-stranded in the HEN buffer (10 mM HEPES, pH 7.2, 0.1 mM
EDTA and 10 mM NaCl).

Fluorescence was measured at the excitation wavelength of 485 nm and the

emission wavelength of 530 nm using a 96-well plate fluoreader (PE CytoFluor®
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"Y109% & () - were dQ8dnéd using CD spectroscopy by methods well know in the art.

All solution conditions were the same as described above. PolydA-polydT
was used at 50 pM. CD signal was monitored using a JASCO J-600 CD polarimeter
at room temperature. The results showed binding properties that indicated a 2:1
complex. The dramatic CD change in the DNA absorbing region (260 - 300 nm)
upon binding of these compounds demonstrated that compounds of this invention

induced DNA conformational changes.

DNA Thermal Melting Studies

Interactions between DNA and compounds of this invention were investigated
using thermal melting techniques monitored at UV wavelength 260 nm. All
investigated compounds showed a stabilization effect on DNA duplex formation.

During melting experiments, 3 uM GCGA3T3CGC (A3T3) oligo duplex was
mixed with 6 uM of compound in HEN buffer in a total volume of 200 uL. The UV
absorbance was monitored at 260 nm with a Beckman UV spectrophotometer with

temperature control. The melting temperature, Ty, where half of the duplex

-125-



 ~~OBvUAL/ k(1

10% & ()- "9310% & ()- ~ 104 & ()- = 109% & ()-yzz{f{{||[:vU410 ‘@

ke ()- @ L0NE (). @lme (). 108 (). - 10%E ()-8
10% & () - vUA10 * K(100 9 9
“sosr004 & PV L Goe () (111D vtato ptivsozriifer ©

0-
k(109 & () - k((ilO%& ()-k(109% & () k(109 & ()-k(10% & ()-k(109 & ()-}}}311}}
vU410k(10% &disyaciatey wapdeterpyingd( al@%‘»f&’e(a)bSM(DWQQO(S -The HIYARTO )hak 4 IR} ¢} a@ G

0 0 |
SFCLE I v T S L G
R }s}s?%#ﬁ"'{‘{d’%gﬁé%@? S s mnd Rl oty BRRb M aE d 0og « ()

' }}}}}}}ssvaﬂm/lm@mog:ao&vq)hm(eamm&m)mke(alm&n(obsélm 1D Wuslek btifd 1098 & ()-}11}}

04 & / Kk 10%& k(1098 & ()-k(1 /é&() 11}
}}}}oSBle/éW i%o (e)smcf () (()/6&() k(1006 & () - et 20

G- o3 K 10% @f&%@y@w&%ﬁz &%reﬁﬂ%%%% B ol i 1o &
) - GH-L~P-] A HEPESS K1, MDDnS EDTA, LARG &m0 NICIOBNA kel g ks k(10% &

I Ki ~ r~~~~~sRlyW1/ L<10%! & ()- 9y100/el& ()-
7()105/@"& 0 q RRseTpwsRAt 360 nm on a GapUkd Bio UVAGYe! & ()- 10%! & () -

Rored by
ove! & % )- g ép‘%é?ﬁé%l}w@%fﬁ Lo ppt R IR Pldentlidsa oo ig, 1 Wy
1'110%! & () EGATTIAOVRAAIGC) wWld¥eddat(d pM ohd %@ée&vﬁh compo&Qfé% 5&1{&15 ratios.

10%! & 21| [: vl  @10%!'& ()- @@ 10%A
, %4.0%! E&) ()- T‘LI[B&%W way t)vplcally m@ fgong 115 wammth a ramp rate ofO 2 °c /min.

glgg?/;f‘&( % )”ﬂ‘éa%é%wfif Qﬁe m41%1 empe gturezk;l'gf/wlhgfe alf of %O&Jéubfé sgl)anded DNA

ve! & | & () 083
AL 1A 1Ove O R AR L )

208vUW41/ absorption-temperature curve were calculated using the Varian software, and the o
1410%! & K81410O | & 1410%! & 410%! & () 1410%! & () -?CV[bij _/vUa
1/ K81410%9 541 8 %q”é’(“%‘ esfﬂifé%’l“& %% the MY tRpstativie. Jdi mag P ngeliing j nr dDvU41/ K

BLAL0%! & ( deabliiat Bbimindd 07 dichl ubALOBBRE A LN BURe ChradagPe! € O 1 T

4vU41/ 1410%! & () - 1410%! & ()~ 1410%! & 4/ K8sf YL4
1/ 1410%! 10AypeRhI@mEcity ab0idipRovided byl hee/afiat so ABATIRYVE, &alue-wdsF*

9 9 - 1098 109R & ()- 1109 & () -
Toom & (). PR b ddRmes bitvosamRlipe apaaresan (e rRecpo BRI A ) -
109! & () - #(d8ic8dPeompdtid & ()- 10MR & ()-/K |

Determination of Drug-DNA Binding Constants

An ethidium bromide displacement assay was used to determine the
dissociation constant for binding of compounds to oligo 1. The assay was described

in Dyatkina et al. J. Med. Chem., 45:805-817, 2002.

Example B4
In vivo Properties

The in vivo properties of the compounds of the present invention are tested in
animal models of infection. In animal model studies, the compound’s effect on
increasing the survival of infected animals, the compound’s effect on infected organ

systems, and other biological properties of the compounds are determined.
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In a murine model of systemic aspergillosis, six-week-old female CD-1 mice
(Charles River Laboratories) are infected with approximately 8.4 x10° conidia of a
strain of Aspergillus fumigatus on day 0 by intravenous inoculation in a lateral vtail
vein. The infected mice are treated with compounds of this invention beginning on
day 0, 1, 2, 3 or 4, and continue for between 2 to 30 or more additional days. The
infected mice are treated once, twice, three times or four times a day. Alternatively,
the infected mice are treated once every two, three, or four days. Groups of mice
being treated receive various doses of compounds of this invention ranging from 0.1
to 50 mg per kg of body weight, for example, 1.0 mg/kg for one group, 3.3 mg/kg for
the second group, and 10.0 mg/kg for the third group. Mice in control groups receive
various doses of a known antifungal compound, for example, amphotericin B (AmB)
at 0.8 mg/kg for one group, and AmB at 3.3 mg/kg for another group. A group of
untreated mice serves as untreated controls. The compounds of this invention and the
known antifungal compound are administered intraperatoneally (i.p.), infravenously
(i.v.) intramuscularly (i.m,), intranasally, orally or subcutaneously, and are given
once, twice, three times or four times daily for the duration of the experiment starting
ondayO0, 1, 2,3 or4.

Mortality is recorded through the course of infection, for example, through
fourteen days of infection. Mortality is plotted on Kaplan-Meier plots and P-values
are determined using well known statistical analysis methods, including the log rank

test of comparative survival.

Effect on Infected Organ Systems

In the murine model of systemic aspergillosis described above, surviving mice
are euthanized at pre-selected time points. The fungal burdens remaining in the
organs, e.g. ,the brain and kidneys are determined by quantitative plating of organ
homogenates on nutrient containing agar plates, for example, on potato dextrose agar
plates. The plates are incubated for one to fourteen days. The colony forming units
(CFU) recovered from the organ are determined to identify the effect of the
compounds of this invention on the infected organ system. For example, a lower

CFU value obtained from the brain of a treated animal when compared to the value
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aspergillis brain burden from ghe_treated animal. The results obtained are analyzed
using statistical methods well known in the art. For example, the P values are
determined by using the Mann-Whitney test of comparative CFU values obtained
from treated, untreated, and treatment with AmB. Compounds of the present
invention that lower the aspergillis brain burden are useful in treating central nervous
system (CNS) fungal infections. These compounds may cross the blood-brain

barrier.

The foregoing invention has been described in some detail by way of
illustration and example, for purposes of clarity and understanding. It will be
obvious to one of skill in the art that changes and modifications may be practiced
within the scope of the appended claims. Therefore, it is to be understood that the
above description is intended to be illustrative and not restrictive. The scope of the
invention should, therefore, be determined not with reference to the above
description, but should instead be determined with reference to the following
appended claims, along with the full scope of equivalents to which such claims are
entitled.

All patents, patent applications and publications cited in this application are

hereby incorporated by reference in their entirety for all purposes to the same extent
as if each individual patent, patent application or publication were so individually

denoted.
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What is Claimed:
1. A compound of Formula (I):

o) o) 0 o)
R1——Z1——“—X1——II\|—“—X2—“——II\I-—X3—“——22——R2
H H

(1)

wherein:
7! and 72 are independently NRY- or -0-;
R! and R? are independently substituted alkyl groups of the following

structure:

15
NHR

></U\ 16
NHR

wherein R is hydrogen, hydroxyl, alkoxy, alkyl, cycloalkyl, R'®is hydrogen,
hydroxyl, alkoxy, alkyl or cycloalkyl, or R'® and R'S together with the atoms to which
they are attached form a heterocyclic ring;

R’ is hydrogen, or alkyl;

X?is aryl, substituted aryl, heteroaryl, substituted heteroaryl, alkenyl, alkynyl,
cycloalkyl or heterocyclic;

X! and X> are independently aryl, substituted aryl, heteroaryl, substituted
heteroaryl, or ~CHR*, wherein R* is natural or unnatural amino acid side chain;

or a pharmaceutically acceptable acid addition salt thereof.
2. The compound of Claim 1, wherein 7! and 7* are -NH-.

3. The compound of Claim 2, wherein X2 is aryl, substituted aryl,
heteroaryl or substituted heteroaryl.
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4, The compound of Claim 3, wherein X is an aryl, substituted aryl,
heteroaryl or substituted heteroaryl moiety selected from a group consisting of the

following moieties:
R® "
T O O+
\ % N N
7 R R® R®
_ % i
A\ 3 NIV S
: y
A é@g e
Il?s R® o
R10 R12
— == N=
S I SOVS I Ss
R11
R® '
N—N
Ay Oy 504
R5
Vo Yo
oy Co o
ﬁ% N N N /
R "™ R
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\
O R®
b
# TN § O =T+
N~ g— ,N [\\I
\ S R® R
RS
wherein,

R’ is hydrogen, alkyl or substituted alkyl;
R®is hydrogen, alkyl, halo or alkoxy;
R’ is hydrogen, alkyl or halo;
R® is hydrogen, alkyl, substituted alkyl, alkoxy or halo;
R? is hydrogen, alkyl, substituted alkyl, alkoxy, nitro or halo;
R'is hydrogen or alkyl;
R'is hydrogen or alkyl; and,
R" is hydrogen or alkyl.
5. The compound of Claim 2, wherein X' and X are heteroaryl or

substituted heteroaryl moieties independently selected from a group consisting of the

following moieties:
6
A Vs
Mo O O
S \
R13 R13 R4
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S@0% & ()- ( 10% & ()- SAI[:vUixl +410% & ()- & 10% & ()- (10% & ()-
3%00/:/6&%)- 3% 10??;()813140??I()- i'(‘)r|[:vU£12<1 y510%&'(%)- (F41/6008/Lé(&')()-
- 0, ! - 0, ! - - %&' - | 0, ! - 0, ! -
1000 ;ooowﬁ?&é/ﬁfj"gl%lo%o&'()- L9102% f&'()-( 7n1(L)0% ELQ[()i()l gpﬁ’ﬁ’&é&&&f@& 0
10% & ()- y10% & ()-0 y 310% & ()- 910% & ()-  :10%& ()- ( 410%& ()-
~">r QOx - $109% & ) - $18%k Sofpodid I &ain) 4 $10598i8 X )and DO &hétpropryy 811094 & () -
_5rQDx )2t DSL0% & () - $10% & () - $10% & () -$10% & () - $10% & ()-# +29: d: r QOX
g g Zt Bﬁigﬁ gmgbsug%@gb/mex(oﬁ@mn&s ndegengsptky ﬂ@%@%ﬁﬁ%ﬂ(ﬁ}?‘%@%&ﬁé&ﬁ Pod%
: 96 & ()-$10% & () -$10% & ()-$10% & ()-$10% & ()- ST '
@ioma’()- SRREERIL o 0” dom ()27 0 M
- S 10% & ()-$10% & ()-hQ\|[:rQOx ) S)F10% & ()-m S)F10% & () - % & ()-
SEF10% & ()- f$ 10% & ()- f@#rrfLO%&'()-")|ng%|F]:-)010! yL<(1)0%m&'Sl(:§£LOS/éF§L 0

109% & ()-m S510% & () N--310% & (- ~S@NW & ()- S MQUWBA ()- tuvPbAOL0!
SI10% & ()- 310% 8%% \S, 0% & ( 00BN ) - 10%|B 10*.>§L2§LPGA|[:AOlOi
f110% & ()- S10% &%) ™ & ()-lagbu g (- @1098.84
@10% & ()-N|[:-010! fS<£10% & ()- I10% &4 ) - éﬁlo&' &133/61 10% & () -
I(%léoo/:/a&gé)-lgble?;/a & B~ LbA010! 109R ()- 5-10% & ()-RS 10% & () -

! - ' ()-10! 10! Lc : AO10! *10% & () - '()- S () -
sithral 6 bl RRI [ ()- ,)10%& ()- S @0% & ()

1098 & () - RAI J NA41010! 107 \o! % & ()-
y/ GL0% & ()- y/ G109 nﬂ,gy&'()- &'()-i-:iZ/[:&gyL;gigﬁ&()
@OBL' () - 8 ngulo% “( -g~
13 }

@10% & ()-& FGLO% & |

0 @
N ;
R E R'3 R
e \ v,
Coy+ O 'O
N N N
‘R13 i ‘R13 L13
iy M,
Io% :
% N N
R13 anrn ‘R13

wherein
R" is hydrogen or alkyl;
R'* is hydrogen, alkyl or substituted alkyl.

8. The compound of Claim 7, wherein X! and X? are both

wherein R is hydrogen, alkyl or substituted alkyl.
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1 10%! q& () 3 |[:NA41010 )10% & ()-3 f'-10% & ()- y&$10% & ()- S3@
109 & ()-Y S3@10% & ()-Y SS109% & () - 35F| [ : NA41010 stlO%&(%)- 4 10% & ()-

310%&(5- &()- 109 & ()- *910% & ()-
L10% & )\_vﬁo}/o%’»(ﬁ v 50 10% f&)() Tor10r10] Lfﬁgt}/do&s {Z%Rﬁ?&&%hlo

(
109 & ()- f@10% & () 4 fL08& ()-Y5 @OW& (). &L0N& ()
10% & () -w, o] Z9v§K410 Thé@&ﬁlﬁm(n)i-dfCIahﬁP/&vﬂ)erenyR * eusadyl ralbstltulqgi%ﬂgyl()
mo% & ()-3 10%&5) 0CI J|[:-410! “<f10% & ()- f810% § 61008 & () -
109% & ()- mosy.emd wheysin dreougigty(ly selegigd/ PR COfW% /é’éth(a) ¢ “?%n
10% & ()-2Z s 1 Oéa&() 1109 & ()- 109% & ()-10! 10! sh|[: A410! -10% & ()- 10%
&) . 100478 109 & ()- 109 & ()-F @0% & ()-FM| [: A410! )10%
& ()- ) 109A!l A& ()-° '-109% & ()- $f109% & ()- "109% & () - & 10% & ()-F

| 0bU410 * 5110% & () 10! 10! 10! L<f109% & ()- 310% & ()-  310% & ()-
11@0% & () - b () - EgSYlO%& () -
- 109! &&' () - B! LTQog () - &
109RMEE () - )
y109&! &&' () - !

10% & () - 108! &108! &10&! &] s<q10%&! &&F) - 6\F 5| [ -
3800/%/6&'&(6 F@10%&()-4 H0% & ()- FS M0%&K)- S,
"()-Fy 109 ()- y 10% & 1098 & 11009
oo e (S Tt ()- ()- BE& ()-4

&ONML0% &

- ! % & ()-33310% & () -
BE()-! ( ) - QvU4A10™ @F10% & ( = (
]}pfi/éog;é ((&)810! 10|110!&s(<)g % &CH), - 098 & ()-*V[: vU410 -10
BE ()- - () - ESmL0% & 10% & 9
$410% & ()- y10% W& ()- ( & ()- (?w% /& l[ v

Gl0% & ()-RzY8vU4 bl 31@ B ()-- -10% & ()-3- 10%& - *10% & () --

'10%&'(?--!'10%&() b| [ NA41010! 10!! 10! L<y10%&() @1(()2’/6&'()- 0

36319%&()- AMLOW & ()- F 3109 & ()- Al [:NA41010 @, 109 & ()- @5,

10;%&.()_ ,F10% & ()-s 1098 & ()- '10%M & ()- 10% & ()-P#l|[: NAA1010 vy

108 & ()- 108 & ()-3 s-108 & ()- SS10W & ()-G ,F 108 & ()- @DILON& ()- |
10.  The compound of Claim 1, wherein the compound is selected from a

()-5'|[: vU410

group consisting of:
N,N'-Bis-[ 5-(carbamimidoylmethylcarbamoyl)-1 ~cyclopropylmethyl-1H-
pyrrol-3-yl]-terephthalamide;
N,N'-Bis-{1-cyclopropylmethyl-5-[(N -ethylcarbamimidoylmethyl)-
carbamoyl]- 1H-pyrrol-3-yl}-terephthalamide;
2,5-Dihydro-thiophene-2,5-dicarboxylic acid bis- {[5-(carbamimidoylmethyl-
carbamoyl)-1-cyclopropylmethyl-1H-pyrrol-3-yl]-amide};
N,N’-Bis-[1 —buty1—5-(carbamimidoy]methyl—carbamoyl)—1H—pyrrol-3-
yl]terephthalamide;
Pyridine-2,5-dicarboxylic acid bis({1-butyl-5-[N-
methylcarbamimidoylmethyl)-carbamoyl]-1H-pyrrol-3 -yl}-amide);
N,N’-Bis-[1-butyl-5-(methylcarb amimidoylmethyl-carbamoyl)-1H-pyrrol-3-
yl]terephthalamide;
N,N’-Bis-[1-butyl-5-(ethylcarbamimidoylmethyl-carbamoyl)-1H-pyrrol—3-
yl]terephthalamide;
N,N’-Bis-{1-cyclopropylmethyl-5-[(4,5-dihydro-1 H-imidazol-2-ylmethyl)-
carbamoyl]-1H-pyrrol-3-yl}-terephthalamide;
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RI[:NA41010 y) 10% & ()- y ' 10%& ()- fl1"10%& ()-Z @10% & () -
S3F109% & () - SflO%&() K| [:-410! L<z10% & ()- , 8F10% & ()-

6S1098 & 93-10% - 1110% & ()- y*- 10% & () - 4C0b 0% &
@LO% & ()‘% °§’f f}}é 10% & ()- (1%)% &'y() 10! 10! (o)_ & A Aﬁ&ﬁ‘"@@%% &(%)
@ 10% ()- @ 10%&() @ 10% & ()- "S10%8 & ()- “10% & ()- $0~,|[: A410!
YF. 10% & () - Yy, 1 flie)2,5-datianldyBe 49id b1s$)51@%b&rr(i1)ndoylr@tﬁ%c§1l(a)noyl) -1-

0
v$: 10%&§) 3.0 X | bl 410! L<z10% & ()- 910%W & ()- 610% & ()- 4t10% & ()-

Y110% & () - prloppuyknethyl-1Hppmalibyll-a@idealeos & ()- fml0% & ()- f10% & ()-
1109 & 109 &), |
Z10% & 8 - 10%%3)‘ 7)}'9 '%’gicgé%‘%”?ﬁéggldlb}ﬁqf? gﬁ‘ﬁ%w‘mi%é@@ C@%@ﬁ &()-3
S 1109 & () - N%o? ﬁﬁethﬁ%-@yﬁrélﬁ& Qf}ﬂl&e ¥%)- uf|[: -410' <g10% & (
6210% & () - & ()= 1098 & /@10%1 & F. @0% & () bA410!
- &10% & () - 10% &chjohex@% 1@91e—1J41 w@m(y}lc amo/bl&*{g (qadramntgiqx{lm
Yy109% & () - 1098, & 104 8.8
Y10% & § 29 ban /cbg“!'gﬁl?@r‘_t@%nﬁ @@Bﬁé’ﬁﬁml &(%) S#mlO% & ()-
s! 1098 & ()-3 10 $yfarolets Kdlcﬁrb%ﬁ% £d\é%150§-|§3 LEEbaRt mid@EqMN}ia
1109 & () - 9| 109 & ()- Y7109% & ()-° 5L109% & () - ##O#M&F 41010

S100 & ()- ydaNmessyR-(yclgropsisietiyl-1BypynodB &Il ymide} 109 & () 108 & ()-F' s'"
()X)|[:NA41010 S)10% & ()- fs'f10%& ()- f1"10% & ()-mf 10%& ()- S
10% & ()- fy-10% & ()-)W]*A* * *nty**yU410 1s10%8 & ()- 109 & () -

109 & ()-10!10! 10}y , L< Ex %% 24Ot - { 79y U410 10% &
@ 10% & 0- ) @ Hoveek (iSRS o a (- @ ’ O

10% & ()- G ../ 0nDO{ Z9vU410 /@10%&() 10%&() , 10908 () -

y
10%&'()-! 10% & ()- 4109% @c2k2l 2 222v 0 109&! &% ()- (
1 1098 && () - ( 10%&! && () - (10! 0' 10I 1¥z10% 0%&(2
25455636x6| [: vU410 @

S109&! &&! () - @ 10%&! & () - 'S 10%&||§L& () - x607 8@9| 29vU410 y) @ 10%
&& ()-1y) @ 1098&& ()- ys' 109%&! &&' () F SY% 109&! ()- yLS10%1 88 ()- f
109&! && () - | 999999999vu410 1109% & ()-( 9-10% & () -

109 & () - 10& &10& &10& & s<yl09&! && ()- @} 109&! && () -

wherein:

Z! and Z? are independently -N(R*)- or —-O—;

R' and R? are independently substituted alkyl, substituted aryl, heteroaryl,
substituted heteroaryl, or —(W-)s-(-alk—O0-)¢-R, where W is selected from the group
consisting of alkylene, substituted alkylene, aryl, substituted aryl, heteroaryl, and
substituted heteroaryl, s is 0 or 1, R is selected from the group consisting of
hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclicalkyl, where alk is
selected from the group consisting of alkylene and substituted alkylene and q is an
integer from 1 to 20, provided that at least one of R' and R? is a group that can form a
pharmaceutically acceptable acid addition salt;

each R? is independently hydrogen, alkyl, —(W-)s-(-allk—O0-)q-R, or R? and R
together or R® and 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, substituted aryl, heteroaryl, substituted

heteroaryl, or —CHR", wherein R” is natural or unnatural amino acid side chain;
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93:7:::: Z<|[: VU410 ,410% & ()- 10% & ()-m 10%W & ()- ,10% & ()- 109% & ()-

igﬁggg- Z<<=h= >>>|[ VUAL0 y)109% & ()- S@IL0% & (). @, 10%4& ()-' @
9 - 4109 () - >X?@AAAA; A| 0bUALO < 10%1 S 10! 10! 10!

y<g10% & { %}W’Lé %&()- f+109% & () -- Lf+1|0%&( . AAnRCHE %Wbumo
11098 & () - 'yGlO%ob& ()-s yGLO% & ()-s S mLO% & ()- 9104 & ()-

10% () - , WOCCF' Feibd &ﬂ) ar&%ﬂcal  acEHliste bdid addttion $41P8néror- ) 1098 & () -

@o%& ()-, ,:10% &0) - FrR( HUH\ H| HH H|ENA4?1010| 10! 10!

9<g10% & ( )andgfuﬂi@%I&‘O(fl)ded ot 00 oire oFR TANO R’ 48 )W-)s-€-2HOIDR) -

_HnHHHHHI | [ : NA41010 10% & ()- 3 109 & ()- !10% & ()- s-10% & ()-

C @A0% & ()- 10% & () - | JKKUKSKK| [ NA41010 10 & ()-  10% & ()-  10% & ()-
Y@OBE () S 10WE (i cnpdQiboF i KO MMM leac 4 2/ G028 B hnc Y.

10% & () - {9009 & 0 - TR a o ey

1" 10% & ()RﬁM\d\AW\WﬂMQLRg;qupO%&'&& () , 100/&1&& ()- LLLOY&! &8 ()-

| 10% & () - @! 1093 G& () - @0! 10! 40@ORPOPPQz YBA410! y109&! &' ()~ y10% & () -

SELO%&! &&' ()- SLO%& &' ()- ~LS109%R & ()-!' S10% & ()- QQQFRRRRS| [ : - 410&! &

pucvat ()| oSS Tl LTGRO L O
10%! h& ()-- s 10% ! & ()--10&! &108& &STTT$T/ TOTKT}]E) *10% & ()-}_(

“10% & () -} 10%&() |10%&() @0% _
f-10% & () - KTOTPH-TATT mllb%@*@ze(faln%( 193y éP‘(S}lﬂ}tidlaWhO% & ()-}

F10% & () - }heteroaryl or substituted heteroaryl.

15.  The compound of Claim 13, wherein one of R'and R?isa

-(W-)s-(-alk—O-)4-R moiety and the other is a substituted alkyl group.

16.  The compound of Claim 14, wherein X? is an aryl, substituted aryl,
heteroaryl or substituted heteroaryl moiety selected from a group consisting of the

following moieties:
’ R® nrin
N _¢. Ny, N _s.
rR7 R R® R®
_ Ja*‘_ __%
Q )§ N2 S A
. RB
A s@s ot
Il?s ' R® “
R? '
N—N
Ly Oy (04
R5



}XTYTTTTTTTXX@ 10% “10% & ()-} “10% & ()-}_ " 10% & ()-}

10% & () -

11006 & ()-}_TTTTWU La@ 10% 1 10! & ()- @ 109! & ()~ Z10%! & ()-
10991 & () | & 109 & UUUUUUULVLG * 111 10%A pA n&' () -
] S 109! & B om 1o bsel & %)U] # 10% () - FerSudliiod)

# 109R1 & () -. UVSVI VBVTVRVXV~f J* 1091 & ()-3 109%R1& ()-3 109%!' & ()-3
10991 & ()-3  @O9%R! & ()R10! 10% ~1 & () -RWYVF VI VV} VWX X@ 109! 109%@! & () - 3

109! & ()-3 1 10%! & () 31091 & () - 3y VWWVVWWWWpX< N:>
| \ i Wallh A We

N—N N

N
R® R R®
i, i
ok o o
N\R5 O N O o
O RS
.
T \ & O 3 T >
0+ T NN
NRS S R® R
fosliosikige’
N N N7
\R5 \R5

wherein,
R’is hydrogen, alkyl or substituted alkyl;
R® is hydrogen, alkyl, halo or alkoxy;
R’ is hydrogen, alkyl or halo;
R%is hydrogen, alkyl, substituted alkyl, alkoxy or halo;
R® is hydrogen, alkyl, substituted alkyl, alkoxy, nitro or halo;
R is hydrogen or alkyl;
R'! is hydrogen or alkyl; and,
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10% 10991 & ()-3 109! & ()-3 109! & ()-3 1 10%!& ()-3 109! & ()-3
VWWWWAEW 10991 & ()-3 109! & ()-3 109! & ()-3 109! & ()-3

%82//?: g 8@§ O\J/){';/_)sz WHWRVBWX@ 109! & ()-3 109! & ()-3 POVRLS L7

R'? is hydrogen or alkyl.

17.  The compound of Claim 13, wherein X' and X are heteroaryl
or substituted heteroaryl moieties independently selected from a group

consisting of the following moieties:

6
N """”
Y O O
N & N N
A\ i A\ - A\
\ N N
N &~ N N
Oy T OO
T YRR
R" R13 R3
M, M
o0 \
S N N
R anin R13
wherein
R'? is hydrogen or alkyl; and,
R is hydrogen, alkyl or substituted alkyl.
18.  The compound of Claim 15, wherein one of R! and R* is an

—(W-)s-(-alk—O-)q-R moiety and the other is a substituted alkyl moiety

independently selected from the group consisting of the following moieties:

NR'® R!7 R I.FZZ
8 21 23
}%/\t\%NHRm ﬁH}\(NHR g NTNHR
n oR1® R m NR%
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SVCVRVSWIVM W \DO, |, 3109 & ()- @10% & ()- | 104 & ()- 109%!1 & ()-3
1091 & ()-3 109! & ()-3 vvaxxxan|[: '3 1-10% & ()- . Y+GL0% & () -

t 109 & & 0 210% & 210% & 6Y

?!10%)v0\(/ 0(53;0529%/60%9 & () - @o! 18 10! fs<f 10%3& ?) YW< g
.10%& ()- V2 Z[ [ D | (VU8 | ,10%& ()-: &310& () ,10%& (). 5@
10% & ()- ! 1Q¥Feh& () @! 10%8pS& ()- @] ] *"%-a. a| [ : -310! S<f10% & ()-: SO-
10% & @-10% & @ @L0% & T

o gmg@nd}ydm%@ﬂm& %& °¢/§1°a11%11f60%<1 SEPH‘ t?é%}&f"‘f& () -

#7109 & . al a0ak aN&
1 10%" & 8 L0l %10# BPROBdhef AR o 8erb0ic fing) - 10%¢ & (
, 100" & () - tﬁ%ﬂ % ?]6 % MO0 %r}) ccc c4c5c6cU9A310| 6p
© 109% & ()-') 28l 6RILOH %al& gén, hodrok PRIkl dr)cyﬁlbaﬂi@% & ()
10%" & ()-6¢c7c>cNc Rg: c’\>A31 1,6p 10%’ &( -)?8l 6p 1 & ()-6p
109 & () - 6p 10% R§ &) arohB’ erg indspendentydivdragsnsiakeb 100k & ()-) 281 6p
109 & ()-8) 281 pBy HOUREL SikEh »&%sﬁ‘t’@%@‘a% i
109%" & () - cccccCoR®is Gpdbg gﬁomlayﬂ&%”&nﬂ R 6 gdt@eHavith (h)e aléiﬁd; toBphich they
10%" & ()-6p 10%«' & () 6p 10%' & () - ccccgzcch—*6p 109 109%" & (
109%" & () - )’?Bﬂe aiipclisdftnga ptegyeyeiosing of R sandRytsoggthey Wé@dh@aealsﬁt%wgw
10%"' 6p 10%' 6 0% & ( op. 10%' & 6p 10%' & 6
Tovke & () - dd P ReRA RSB HRBHE B0k & () bp 209 & () ) 281 6p
05 16 e gt oS e dicon
109%" & () - tdyuﬁmctdd\dﬁ(etmpywmta&mdjfma&er(e)ocwhqm & ()-)7?8l 6p
10%' & ()-6p 10%' 10%< 8:@%( q€ ddd~">*6p 10%' 6p 10%' & ()-6p
10%" & ()-)?8l 6p 1ol%by gy diQ¥igoraliy 6p 100’ & () - dddddeeuY=*6p 10%’ 6p
10%" & ()-6p 10/‘Xné ) D l 6p 10%" & ()-6p 10%' & ()-6p
10%" & () - eeeeeeeg 61;5 6( 6p INg"10%' & ()-6p 10%' & ()-8) 7?8l pb6p
10%"' & ()-6p 10%<n&50)} erm%(d& () eeee8e9e@W9* 6p

10%\|q 10%' &() 1)7 "10%’ &() "10%x" &() Nq 100/0(-&|()_Nqnloo/o(.&,()_@A
eBeCeDeEeQef F* 6p 01sO 1,2 o0r3.

10(%\](:] 10(%\](:] 109%" & () )'7 (%\]q 10%"' &' ()_Nq" 10%' &' ()_Nq" 10%' & ()_Nqu 10%' &
()-QeWe\ e eze{eeld*6p

10‘%#\|q 109" & () -) 19Ng" Tfdcotipbhndel Gtk 1% herbin RO Uansilkyl ogitsaased () - eeee
eeef F*6p

1098Ng" 1094\q" Blosk meiqty,-and wheein Goameaiety)is sgjected from & srovgeonssyingof theng 1006 &
() - eeeeeeel”

109" 109%" &f6§°‘7’9gﬂa°“‘i‘b@07« & ()-Ng"109%" & ()-Ng"10%' & ()-Ng" 10%" & () - eeee

eeebF*6p
10%’ g%//x & (
%( & (?D 1f 2f

1096Ng" 1098\Nq" 1
) - eeee% &f 1f
F
-)?" NgF10%" & () ENg" 109%' &F() Ng" 109&F& () - Ng" 109%" & () -
1 & ()-S*10%g & ()-S QI & ()-S*10%" & ()-fRNFffflB

1090Ng" 109%" & () -
7f 8f I f Jf Kf AC*6p
1090Ng" 1Ng" 109" & (
Kf Y “fifnfff 5%6p
10) ?, dS* 109’
*6p

2, 09’ & ()- S 10%"' & ()-S*20yx' & ()-ffffff
ff 5%6p
10) ?, dS* 10%' & () - ! 5*100/«& S 109%' & ()- SYINIK-& (OO~fFfffffft
JISF10%' & ()-)?, doBt 10%' '(‘l) S+ 109’ )-S*lofﬁké' )-S*10%"' & () - S*10%'
& ()-ffBggg@h|[:/S*10 yF: Z10% & ()- y810% & ()- y&IB% & ()-

- @310% & ()- 38&10% & ()- ( f210% & () - hhhhhhhi *j vU4S , 109 & ()- S
109 & ()- !109% & ()- 510%&() 10' 10' 10' ( f <z10% & () - *jjkckkk || [:vU4s

@G10% & ()- 10%& ()- @8I0%W& ()- @O0%B& ()- @0%& (
S@O0% & ()--18IX I mv U4S & 0% 1094
Y%O% & 8 51004 - (;mj(ﬁf‘@\%/"f@@}s%d(‘)% %r@‘ﬂh%b”&ﬁﬁ’t%vﬁﬂf’sﬁ %ﬂ%&%‘@r

109 & ()- L31 fth
S) 109 (& () - pp%ﬁ%&gegygei&%@&gf}}%}ﬁdﬁmn%%l /ée{g):%e)d(fropl % %ogp(c)onsmtmg of the

1098 & () - 10! 1£1b0kifg meietiess & () -?q_qqA Rett|[: vU4S S&$10% & () -

1098 & () - 8310%&'()- SF10B & ()-f Z10W & ()-( S@O0% & ()-tt#vjvwax|[:vUS
y9s10% & ()- ,8GL0WB & ()- f/ 108 & ()- ,-1390%W & ()- S 10%W & ()-(

, 90% & () - axi Xj xkxl xzxx{{vU4S Y 10%B & ()- 108 & ()- '10%B & () -

1094 & ()-10!'10!'10!( @B<yl0WB & ()-{#|s|| IR ~|[:vU4S S$10%B & ()- I"
108 & ()- 10 & ()- 108 & ()- S10B & ()- ( S10% & ()-3~~\<|[:vWUS
L6nTLO%&() 410%&() 3510%&() YlnTLO%&'() /flO%&()-(
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(8 10%&'() Kb|[:vU4S , (nL0% & ()- S9' 910% & f 109
f, 10988 ()-4 &10% & () - m{ 109 & () -Wi| [ NA4S10! 10|()10| L<§1§‘%f£( -
@5”“@9(@%{"&” 1109 & () - ( S*YlO%&() Bl [: NA4§(133 g & ()-

& 10% & % & ()- 110% & ()- @10% & ()-( 109% &
410!
@<yl0% & ()- f/10% & ()- , .TL0% & ()- 5,10%&() S)(lo%&() (
fs'10% & ()- *"AbA410! F10% & ()- 10% & ()- , 10% & ()- !10% & ()-
10% & () - 10! 101 8| [ NA41010! 1 10| 10| ys<210%&()- f@&lO%&()- fs' 10% & ()-
110%&()

fOM0% & ()- -, &SnL0% I }A4 10RO 10%<6<&

10% & () - @0%&() % ) qz| 101 S10% &

S10% & () - 910%&() 140% ,|[ Q
\o g

fs' 109 & () - #10%&()1 #10%&()- fI 10% ;

. & - 410!
ys<SI0% & () - y4Z 10% &R{3 - S2510% & () - R /10%&'()-3 @,( 185&%'[()?10
f*109 & ()-3NbA410! @10% ~ \& ()-M @10% & ()-M SSYlO%&'()- X! 10%

S & ()-- 1110%! q& ()-- 10! 10! | [RA410! 0% [)& ()-  310%4% )
: - | 109 & () -
S10% & () - Moo NI & ()-Y|[: AXOR.0930%0 Q& () 3910%& () - 3()
931090 D& ()-  9-L[1( 2’ Y-2- 6 10% 0%& : A410!
$s! 10%d&' ()-9 s! 10% & kp&t0ve ) -()- zl(D%) () 210% 5

& () -049; OR| [ : A410! --10%| & ) - --10%< X&) as-‘ N- mLO -
-mO%& ()- ' 10941& ()-m T100R & () - nRT\] A {YU410 \e: 1 /«&8 1109 & () -
109 & ()-101101 10! f<S10W & ()- [--10%& ()- ][:vU410 \ 10%.& !

LmlO%7 u& ()- LmlO%& {)- KY -109% & ()- Y ¥
Y Iyt Oﬁ
N "o

NN

R' 1
o,
0y }
% N N
‘R13

wherein
R'3 is hydrogen or alkyl;
R'* is hydrogen, alkyl or substituted alkyl;

and wherein one of R! and R? is an «(W-)s~(-alk—O-)4-R moiety and the otheris a

substituted alkyl moiety selected from a group consisting of:

NR18 R17 R18 |322
. NHR21 N_ _NHR?
™ NHR hid

wherein

R® is hydrogen, hydroxyl, alkoxy, alkyl, cycloalkyl or R'® and R'® together
with the atoms to which they are attached form a heterocyclic ring;

R!6 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;
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-109%& ()- P:109% ]& ()-|[:vUA10 \ SMLO% & ()- 10%1& ()- 09 () -
10% & ()- ~ 10%il& ()- \10%& ()- Fl[: \%410\ 10&2}&()-1(%!6%%52&() 3
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@r10% & ( )= ,10% & ()- , 10%1& ()- , 100& ()- bty ?fﬁ" Y<@o%
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% & ()- 10I10I/’7CIVUe% 0% & () 0% & ) -
109Fq T& () ate ﬂta@é@ﬂdﬂm@&ie(te)roc@g n@,mé eu)d 8@9@@4&@“ a%%%}& %131014
09210% & () -z g9710% & % & ()-1 6] @10%& ()-1 > L10%0
08 ()-gd| [ : Anepere pitachgy Y@“m% &()- @ 10%& ()- @b 10% & ()-

- &$@0% & () - A rox %8181 (dycballd D88 B (ahd ROt gkther with the

@0<310%& ()- 9L8‘§%&)@d§§é’ %?%01%% “éﬁ a<y|°[ vﬁlo (L?ow g{% ()- +10%& ()-
109 ()- O10f@mé io—whﬁﬁ(ﬂ%y&rc( at{acmmn(a)heperpwcwmmg, Y 10% & ()-m

| 9109 T& () -2 @91.{;%& -z L ow/& () 110%5!6&()

L1096$& ()-"(2BIdR] % @genf dresal et el og 008 & () - CFLO%@ @ ()-z @L10%
&()Oz S10%z b& Oéli é_}(pm() fd|[NA41010l 10! 10! <@l0% & ()- 510% & () -
t 100/6&() @f +10%'& % f9' 109 & ()-'r|[:NA41010 Q4 10% & ()- p 109%& ()-
519/6&0()- 109 & f)s(F1,260%a%d() -F 109 & ()-DY| [: NA41010 y, #10% & () -

@ " 10% & ()-3 ylo%&(% S10% & ()-3 QLOYN& ()-s Q0 109%& ()-)t|[:NA41010
9-110% & ()- fF+ao™.d,¢prd )10%& ()-3 f'10% & ()-3 f&I0% & ()-

S$F1098 & ()-36u-| [ NA41010 Y7ml0% & ()- S510% & ()-3 3nl0% & ()-

yl&O%& ()-3 0 109 & ()-3 y.10% & ()- -yvU4lo |10%& ()-

109 & () - 10! 10! 101 s<S}R&%dm dmdof@%ﬁa:{(),whe&&iﬁ/ciﬁ ()-FB7|[:vU410
SFf1096 & ()- , GLOW & ()- SMLO% & ()- ~10% & () - (SmMLO% & () -

1098 & ()-7x|[: VU410 SIMLO% & ()- ~ 10%ABAK () - R®1096 & ()- @Y 10% & ()-
SL0% & ()- @ 109 & ()-2M |[:vU410 y&31084& () - fY.10% & ()-Z

Y. 1098& ()-Z f°$ 10% & ()-L , 10% &) - nvwxy| [ NA41010! 10! 10!
ys<@O®W & ()- y910% & ()- @8 10% & () 3 - @10% & () -
y"K| [ NA41010 ~Y10% & ()-3 MLO% & ()-4 ‘() - 3 10% & ()-F
109AAZ ()-S  10% & () -S20Sg| [ : NA41010 ! Z - F10% & ()- yl0% & ()-
@10% & ()- "10%& ()-3 LZ 10%&'()-gn|[:NA41010 / 109! X& () -

wherein,
R’ is hydrogen, alkyl or substituted alkyl;
RS is hydrogen, alkyl, halo or alkoxy; and
R’ is hydrogen, alkyl or halo;

22.  The compound of Claim 20, wherein X! and X° are both

wherein R'* is hydrogen, alkyl or substituted alkyl;

23.  The compound of Claim 21, wherein one of R! and R? is an

—(W-)s-(-alk—O-)-R moiety and the other is of the following structure:
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0Y#10%! b& () - 2| [REMAR' Grohl@Ee)andS MO X&' ()-1" " S MO%E ()-1 , s10%]

T& ()-1 ;x,510% & ()-1 K@L008 & ()-3vUA10 | 10% & ()- y910% & ()-

10% & () - 10! 10! 10R*'Sxbydroge, elkyl oBwgbe’ ()- @ | [: vUAL0 1 10% & () -

10% & ()- f10% & ()-mf10% ()-m " 10% & ()- SIFL0% & ()-ZN[:vU4l0 C

1109 ()- 110%: ()- y'  109%P& ()-& y' 10% & ()-& 10% & ()-

Y10% & ()-ZL" | [ : VAI10 i Bkl OF Cl B0 Eotehr nerLRYE B isfanL, 10%& () -5

00, 10%p& ()- | !10% & ()- hij kyvUA1O I & TOOMNE' ()- WY 1094 & ()-

1T 109%668& () -—(Vo%R-Galk)—QOL-RO0BLy 8e4i@ abergis of the[following strudtukde; () - ZV

“109K& ()-2 Y10% (& ()-Y YL0% & ()-Y "10%.& ()- ° @I10%& ()-|[: vU410 !

#810% & ()-V 10%tg #& ()- 10% & ()- t 108" ()- @O0%O 6& ()-y

@@0% & ()-y(V|[: VU410 | aLY+10%g& () LV K 3+100&! x& ()-3 &f)10% & ()-3

& 10% & ()- s$10% & ()- S$L0% () 2% xdeZov 9y510% & ()- 9y510%& ()- L3

109% & ()- 3! "90310%IU& ()- K*10%! x& ()i- hY+10% (& ()- grmop}4avU410

@L0% ()-( @ 10% & ()-( '10% & ()-( 109% & ()-'10!10! 10! <@0% & ()-a

EqwW [: vU410 U s10%

wherein

R'5 and R'® are hydrogen; and,

nisQ, 1or2.

25.  The compound of Claim 23, wherein R' and R® are hydrogen, and
wherein R?' is an alkyl group selected from a group consisting of methyl, ethyl and
propyl, or an acyl moiety of the structure —C(O)CRP)R*HH,
wherein

R? is a substituent selected from a group consisting of the following

substituents:

CH

CHj _>~CH3 '\—\

HsC CHs;
CHg OH

SUTE SO U N
CHj CHj

NH, NH,
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f #1098 () -

-g_\—SCH3 -g_\Ph -g_\OH §4<

oo
H OH

or R® and R* together with the atom to which they are attached form a heterocyclic

ring of the following structure:

and wherein R*® is a substituent selected from a group consisting of the following

substituents: -H, -NH; and -NHCHs.

26. The compound of Claim 23, wherein one of R!' and R?*isan
—(W-)s-(-alk—O-)-R moiety and the other is selected from the group consisting of:

HR?! NHR?'

R1 9 % H ’RZO

wherein

R' and R? are independently hydrogen or alkyl; and,
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R
wherein R* is «(W-)s-(-all—O-)-R, where R is hydrogen, alkyl, cycloalkyl,
aryl, heteroaryl, heterocyclicalkyl, where alk is selected from the group consisting of

Ci1.4 alkylene or C.4 substituted alkylene and q is an integer from 2 to 10.
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29.  The compound according to Claim 27, wherein the compound is of the

following structure:
R.ZL )/R"”
NH HN
O — \ I N I \ S8 O
/N / H H \ N\ 14
R‘14 R

wherein R* is —(W-)s-(-alk—O-)4-R, where R is hydrogen, alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclicalkyl, where alk is selected from the group consisting of C;.4
alkylene or C,.4 substituted alkylene and q is an integer from 2 to 10; R'" is hydrogen,
-CH,CH,CH(CH3), or -CH,(C;Hs), and wherein X? is a moiety selected from a

group consisting of the following moieties:

R8 R‘IO R5
o+ Ao U sy
oy

30.  The compound according to Claim 11, wherein R! and R? are

independently —(W-);-(-alk—O-)4-R moieties.
31.  The compound according to Claim 11, wherein R' and R? are

independently —(W-)s-(-alk—O-)4-R moieties where q is an integer from 2 to 10 and
alk is a Cy.4 alkylene or a C,4 substituted alkylene.

-145-



WO 03/057212 PCT/US02/41087

32.  The compound according to Claim 11, wherein R! and R? are
independently -(W-)s~(-alk—O-)4-R moieties selected from the group consisting of
(CH,0)4H, (CH,CH,0).H, (CH,CH,0):H, (CH>CH,0)7H, (CH,CH,0)oH and
(CH,CH,CH,0),H.

33. A method of treating bacterial or fungal infcctions, wherein the
method comprises administration of a therapeutically effective amount of a

compound of Claim 1.
34. A method of treating bacterial or fungal infections, wherein the
method comprises administration of a therapeutically effective amount of a

compound of Claim 11.

35. A method of inhibiting topoisomerase, wherein the method comprises

administration of a therapeutically effective amount of a compound of Claim 1.

36. A method of inhibiting topoisomerase, wherein the method comprises

administration of a therapeutically effective amount of a compound of Claim 11,
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