14 March 2006 WO 03/029201 PCT/ CNO1/ 01499 METHODS AND COMPGCSI TI ONS FOR
TREATI NG OR PREVENTI NG BACTERI AL | NFECTI ON Technical Field The1hgwggﬁbggb
rel ates to conpositions and nmethods for treating or preventing 5 di seases or
di sorders caused by or associated with certain bacterial infection,

especi al | ywdsaheni chia coil (E, cols) or Fblicobacterpy1cgénéﬁéhﬂﬂﬁgon)

i nfection. Background Art Ever since antibiotics becane commercrally

avai lable in the 1940s, they were regarded as nagic bullets in elimnating
bacteria wthout doing many harns to the 10 patients. However, wi th each
passi ng decade, an increasing nunber of antibiotics are no |onger effective
agai nst a ri siyigTiihe ANY cOMPOSATONS FOR T REAT é@il@?ﬁg‘\ﬂﬁ@ﬁ&dé’”s such as
t ubercul osi s and pneunoni a are becom ng untreatabl e as ey were before the
di scovery of antibiotics. W BAECTEBIEINFECRION with a serious worl dwi de
public health crisis (Neu, Science, 257:1064-1073, (1992)) 15 Since the

di scovery of penicillin in 1929, we now have over 150 antibiotics. They

bel ong to several classes of antibiotics and have different nechani sm of
actions (Lykechnieab@ieskurray, M crobiol. Rev., 51:88-134, (1987)). In general
t hese conpounds are nmade by living organisns that inhibit gromh and
proliferation offhbankstidnaelateoto cexmoFitiens and alRthody for tredidg of Breb@ftitngm can bl ock

cell .wall synthesi opra et al., Antimcroh.,6 20 Agents Chenot her.,

41: 497- 503, 91€1%589) %S%%S %“é‘iﬁe"mﬁ a%SPC‘a‘F‘Ti W&i“‘%‘f‘ﬁ‘? P?ceers&ﬁe?qcearh espegially  \my
(2001.)). EEsyhdricRionoli(E 20H) dreldliR6btelel PFloR 3. liGH)URfectRnOt € N synt hesi s.

Sul fonamde interferes with folic acid netaboli'sm rifanpin can bl ock RNA

synthésis,f§ng guinglone inhibits DNA replication. To conbat the bacteri al

resi st ance, aches of treating bacteria infections 25 are under
research and deyel opnent

..1hese new approaches, i hvolve giving new life to
exi sting anti bi GtFiCUIcE ARpigfies ‘i%lff’%?“&f?@?’&f’?‘@h.el Qﬁelr?gbsyfheg“ﬁéew cl ass of
ant i bi ot i cYegardedlak nagis eoldts nGlipERiting Bachaackitheasdoienalyaiagss tother est s
(Asspciated Press New, July 25, .2qg%%§ Thj s coqyou d uses, rings of
i cnBscopi PAHFAt HORSVAR Wit 5e<trisssing e, SoNFrSEInE THIGLRFAIE HBUSS AT B e of
2882 eri um |diper effedtite a6t Mg Mg belehatippte Rk Btahisthie. BEQBBhLCsucasl4 March

tuberculosis and pneumonia are becoming untreatable as they were before the discovery
of antibiotics. We are now confronted with a serious worldwide public health crisis (Neu,
Science, 257:1064-1073, (1992)) .

15 Since the discovery of penicillin in 1929, we now have over 150 antibiotics. They
belong to several classes of antibiotics and have different mechanism of actions (Lyon
and Skurray, Microbioi. Rev., 51:88-134, (1987)). In general, these compounds are made
by living organisms that inhibit growth and proliferation of bacteria. For exarﬁple,
vancomycin and 8-lactam can block cell wall synthesis (Chopra et al., Antimicrob.

20 Agents Chemother., 41:497-503, (1997); and Nicolaou et al., Scientific American, 48-52
May (2001)). Erythromycin and tetracycline can disrupt protein synthesis. Sulfonamide
interferes with folic acid metabolism, rifampin can block RNA synthesis, and quinolone
inhibits DNA replication.

To combat the bacterial resistance, new approaches of treating bacteria infections

25 are under research and development. These new approaches involve giving new life to
existing antibiotics such as molecular alteration. Recently, a new class of antibiotics
“self-assembling peptide nanotubes™ generated interests (Associated Press New, July 25,
2001). This compound uses rings of microscopic amino acids that form tubes to push

through the surface of bacterium. There are also many new developments in the genomic
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WD 03/ 029201 PCT/ CNO1/ 01499 areas. They entail interfering with ‘gp\%t %I’I al
RNA (rRNA) and nessenger RNA (nRNA). A new technique called i n! 2006
expression technology (IVET) that can tag bacteria genes is also under
research. \Lvaofﬂg)i {“1 on, a prom sing approach is the antisense therapy for
treating bAC@ AN infections (Jasny et al., Science, 286PEEENAYIY 1999)).
5 A class of antibacterial which seens to target a specific protease
involved in DNA synthesis has been identified (Kato et at., Biol. Pharm
Bul I ., 16:120-124 (1998) Irisawa et al., Biol. Pharm Bull., 16:621-626

1993); Irisa 1211- Kat o et
gi| Y ?] En%ry??émrlhﬁﬁle%?l? }nterfeﬂgg 5@%%%55%6‘ (’rw%?%anc{lmesfenoeé@&%%g‘ A@l‘ ochem ,
210: 1007- mhéw(t&&ﬂa;)m calied i Wad expeessm:h techrsilagy. (I\FEBrthat cddiab bactekfa dehéd- 557 10
1993 Th| o whi ch acts etitive trypsin

i b 1 or st estpich TAAERGR oy e dRE s n B AR e bteah Gy o7

]Erialns 4- gugeuudgim@alaﬁdw{féﬁfagqhaﬁﬁam@s&é%2&%443&43@ ((c,ssm—iA) _(S((ae theI N

0] W n or .k ACHI I cQbact er r, . (H ori), a
o ar negat | ve A persdt R ERR I o seEm o S asrrF WolsEre e IHAVAnt v 1 h
chronic ga Euekis%abveemehmda(ﬁdtol\&aﬁ bl Phd}mlsﬁlﬁ Lél‘ﬁzorm (8498);atisawa-ancet ,
1:1273-127 a51983({) A | ot evi ge]a 'F’}QB (l:I gse rel ati onshl p

bet ween ga&ital-odits e Bulls elééal 80 ( 9%3/?&??‘7"3“ giol. iPharng Budls Madd ! that H.
pylori is ams Glmfkﬁﬂ‘ét NAGL Bd m&ﬁmgms Bhi(94); ReteCe@ sl C-QNi ¢ gastritis
and is associated w nlgh‘b t roduodenal ul cer, adenocarcinona of the distal

stomach, affipchers MIQOQ HRIDhas Katersh Al BigdeRhgrry §ullt Moo ¥o137d Heal th

Orgagi zat | @@9@1)a§'ﬁisfcla§§joﬂﬂompb(drﬁ§ | wiléh dtsHs @bRpekitive 8y sl RMofs83 P@Rsisbl e for
its | eading ro e'in the devel opment of gastric cancer (International Agency

f or Resear g1adonp chyasieps argpaticesiersaftansed-geanidingmethyleyclpbexanggaghgaic  Monogr aph

on the eva b SHeGotddknt 0 humans. 61:177-240,1994). In 1994,
Nat i onal Ihﬁ???g{tﬂ)f@%egl qu,lg( mgl—lf rec%m‘rended a regimen with 25

si mul t aneous adm nistrati fich -@derp i nhibitor (PPl) and anti bacteri al
agent to eradicate H py—lzrori (HelN—€obacter Pylori in peptic ulcer disease:

Nl H consensus g]ezlfflbg Sor%)qgg)ﬁlﬂﬂ aHearA-gga vets%'iraf%f:terngrrﬁ waﬁfgtl ¢ ulcer

di sease. (JAM4, gnee ora Nistration of
net noni daz gokteddRim a pabncwill crbwio gystitis byrWarrearmod Marshbll im 1983 (Warreetpr act i ce,

he 9ot cabiatbr i R I PR AL B B L bR 88 s o

i nduces between gastroduodenal disease and H pylor i. Thus, it is assumed that A. pylori is an
important bacterial pathogen which induces chronic gastritis and is associated with
gastroduodenal ulcer, adenocarcinoma of the distal stomach, and gastric lymphoma in

20 humans. Recently, the World Health Organization classified H. pylori as a group 1
carcinogen responsible for its leading role in the development of gastric cancer
(International Agency for Research on Cancer. World Health Organization, Lyon, France,
Monograph on the evaluation of carcinogenic risk to humans. 61 :177-240,1994).

In 1994, National Institute of Health (NIH) recommended a regimen with

25 simultaneous administration of proton-pump inhibitor (PPI) and antibacterial agent to
eradicate H. pylori (Helicobacter Pylori in peptic ulcer disease: NIH consensus
development panel on Helicobacter Pylori in peptic ulcer disease. (JAMA, 272:65-69
(1994)). Since then, oral administration of metronidazole, PPI, and clarithromycin and
amoxicillin is put to practice, being able to cure the infection in up to 80-90% of the cases.

30 However, the application of antibacterial agents causes a serious problem which induces

the resistant strain of H. pylori to the reagent. Actually, the resistant strains to
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the resistant strain of H pylori to the reagent. Actually, the r@ Etzggé
strains to -2 14 March 2006 WD 03/029201 PCT/ CNO1/ 01499 net hon|
clarithromycin and anmoxicillin have already been reported (Zwet et aI -
Lancet, 3 1998)). Ot her severe problens caused by Qi stration
of PPI aﬁgoé??ggé\ct erial agent are that PPl induces indiﬁéﬂgﬁg‘zﬁéﬂd | ar ge
anmounts of antibacterial agent result severe in destruction of the
bacterial flora in digestive tract. 5 Therefore, it is very inportant to
find out a new type of active anti-bacteria conpound. The present invention
addr esses ﬁxﬁhsmamleoaaﬁmrdnglcmaad aghgﬁdmm llihr\]/E BRReady been&;ﬁﬁde?&w& e@{i)l the

| nventi on ep t ntion adds tq the repertoire of anti-bacteria
agents by %‘P’Eﬁ?fr @izrl&%(ﬂ%ﬁﬁ Weéﬁemr@??rﬂﬁ?aﬂﬁd gdappisteation AP hi ti ation in
certai n bagdentiPacterial £R8t ASMATPI indubd nlim#ﬁéﬂadd%i’g@émwﬁtd cﬁ’aﬁ!xﬁééfehﬁﬂ to a
conmpound, or a pharmaceutically accept apl e salt t hereof, having the

fol | owi ng #28RtFesut seyere jpdestructionpf the pacterialdlorpiin digegHies®ch n is an i nteger from
0-15and Ris RYas h 8dvi Cl-1C al kyl,
C(-1o aryl and%&%f&@:%%%}f,&ﬁ%@m gir%a%ﬁ ﬁ?egf%gbn%%ﬁp%ﬁng the foll ow ng

fornula | mon(m&ndzoﬂr)prem invenfipp aidresses khis andasiter GdeHEegs intEHBL.Al S0
preferably, the conpound, or its pharmaceutically acceptable salt thereof,
is provided in the formof a pharmaceutical conposition, either alone or in

conbi nat i dlisclapurtiofithe foventinmeut i cal | y acceptabl e carrier or excipient. Kits
conprising the O:F’rBe ‘f%sen SRRAN s [ the ﬁﬁ&@&iie’h‘?a&f-b&'&e‘?iﬁ%@édté‘@y Rofafgase or

di sorder cause assocl ated w
0 drugs which would inhibit DNA rephcatlon initiation in certain bacteria. In one aspect,

the present invention is directed to a compound, or a pharmaceutically acceptable salt

thereof, having the following formula II:

HN
?—NH(CHz COOR
H,N

S wherein n is an integer from 0-1, and R is elected from the group consisting of

hydrogen, Ci.19 alkyl, Cy.10 aryl and

oocuz“©-c,.,a

Preferably, the compound has the following formula III (NE-2001):

HN
>\-—NH-CHZ——@—— coo—-coocrx;——-@———cm
HaN

0
Also preferably, the compound, or its pharmaceutically acceptable salt thereof, is
provided in the form of a pharmaceutical composition, either alone or in combination
with a pharmaceutically acceptable carrier or excipient. Kits comprising the above
compounds for treating or preventing a disease or disorder caused by or associated with
'S bacterial infection, e.g., E. coli or H. pylori infection, are also provided.

In another aspect, the present invention is directed to a method for treating or

preventing a disease or disorder caused by or associated with bacterial infection, which
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;5 bacteria] infection, e.g., E. coli or H pylori infection, are also
provi ded. In another aspect, the present invention is directed {6 Mareha20R8d
for treating or preventing a disease or disorder caused by or associated
wi t h bact eg,j,@gy&zg{oqcti on, which -3 14 March 2006 WD 031029201

PCT/ CNO1/ 01499 refhod conprises administering, to a subj ecRCHENUWHLEA such
treatnent or prevention is needed or desirable, an effective anount of an
agent that selectively inhibits bacterial DNA replication initiation, or a
pharmaceutically acceptable salt thereof, thereby said disease or disorder
is treated . Pr VAR ! I I: aused 5 by
or associ atng{}h(\%{@ﬁ'ﬁ)&%&%gml&%%rﬁ{ﬁ%ﬁysflgﬁﬁ? %g:gt@ ?a(;]nt?erat S gg%ggeél{r@bﬁ%y, t he

di sease or neciedar desirablepmedfeltiveamongaden agentithal selectivety inbibitebacakrial especi al |y,

E. colt or H..pylori .nfection, is treated or nreyente dm.nistering to
Che” subj ectONA R Raln G bR bnshRacebiahe teoRa it FERATS, BbeBUELT |
accept abl e disehie drldisoaief is tieated ogprévieatedl OPlefirabhy tHeadistadeaor disordeiNs eausbH( CHzf i r (\

~>--QO0R 10 wherei,n.n.is an integer.fromQ-1 n is.elected fromthe
or oufl consi b3 Aogried Ryl GRS B Taier Ak traRBPyy he Ase8 15 2001) ¢ v
H2N Pr ef er alidoyder thged byrpraissudiated with thelbdcrerisl, especlalha g, édhoor D bblowt ng f or mul a
11 (NE NH, C00, I n still another .aspect, the present_invention js directed
Lo a conbr EEFON: iR of BRI oA Eape b B oG LR PR aBR abt  vel y
i nhi bits bagipbirdi, oPNPhdr@Rtduticdly atcep@ble Bilt thateof Maving e folwin@forklulagl ori, or
a pharmaceutically acceptgple salt iSer eof, and an anti-H pylori or
anti-E. coli agent. PreferablymcH brati on conprises a conpound, or a
pharmaceutical |y acceptablted salt t eof, having the following fornula I1:
25

10

wherein n is an integer from 0-1, and R is elected from the group consisting of

hydrogen, Ci.j0 alkyl, Cy.10 aryl and

(Y~ cooom—(y—on,

Preferably, the compound to be administered has the following formula III (NE-
15 2001):

HN
)——NH-CHZ—-@——COO—COOCHz @ CH,
H N

In still another aspect, the present invention is directed to a combination, which

combination comprises an agent that selectively inhibits bacterial DNA replication
20 initiation in E. coli or H. pylori, or a pharmaceutically acceptable salt thereof, and an
anti-H. pylori or anti-E. coli agent. Preferably, the combination comprises a compound,

or a pharmaceutically acceptable salt thereof, having the following formula II:

HN
}‘NH(CHZ COOR

Ha2N

25



NH(CH COOR -4 14 March 2006 WO 03/029201 PCT/ CNO1/ 01499 wherein n is an
integer fromO0-1, and Ris elected fromthe group consisting of 4M?d¢"b%99$
Cl-10 al kyl, Cl1-10 aryl and -CH3 and an anti-H pylori agent. More
preferably 'ot(ﬁ}% (ﬁg{wpound to be included in the 5 conbination has the

fol l owing Formita i1l (NE-2001): HN --NHCH H2N 00O COOCHSTICNIBM® Ki t s
conprising the above conbinations are also provided. Methods for treating
or preventing a disease or disorder caused by or associated with bacteri al
infection, e.g., E coli or H pylori infection, using the above

conmbi nations and kits are .further ovided., 10, Brief Description of the
Drawi ngs Fi gur e “PeF5Y ﬁ?tapd?tggergﬁofrb(g sangglf ﬁlgcjtﬁ%ﬁﬁ%‘%%g%?? glﬁ el growt h,
DNA synt heshydrogé) @€, Ry 8) Oageryl tndacti vity in synchroni zed E. coliCells.
Figure 2A and 2B illustrates the anti-H pylori effects of the conpound
NE- 2001. Figure 3A and 3B |IIustrates the anti-H pylori effects of the
conpound NE- 2001 h Rt Yar\ ous,p L\@) Modes of Caning Qut the Invention
For clarity of di sc\agur® nd no 2by T FHxitation, the detailed
description of the invention is divided into the subsecti ons that follow
20 A. Definitions Unless defined otherw se, all technical and scientific
terns used her e@Ad prgwi-Hheylord agaat. rdasiprrieratdyithe cammmeond {p keiadvdsd doleby one of

ordi nary Skéolnlbldaﬂ ﬁﬂ%tﬁéfoll%?m ﬁxh:l&ﬁ‘f Zp1j.nvention belongs. All patents,
appl i cations, |s hed appl 1 cati ons other -5

HN
S S S S S
HoN

Kits comprising the above combinations are also provided. Methods for treating

or preventing a disease or disorder caused by or associated with bacterial infection, e.g.,

E. coli or H. pylori infection, using the above combinations and kits are further provided.

10 Brief Description of the Drawings
Figure 1 illustrates effects of the compound PH04 on cell growth, DNA synthesis
and proteinase In activity in synchronized E. coli Cells.
Figure 2A and 2B illustrates the anti-H. pylori effects of the compound NE-2001.
Figure 3A and 3B illustrates the anti-H. pylori effects of the compound NE-2001

15 at various pH values.

Modes of Carrying Out the Invention

For clarity of disclosure, and not by way of limitation, the detailed description of

the invention is divided into the subsections that follow.

20
A, Definitions
Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as is commonly understood by one of ordinary skill in the art to which this
25 invention belongs. All patents, applications, published applications and other
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14 March 2006 WO 03/029201 PCT/ CNO1/ 01499 publications and sequences from
GenBank and ot her databases referred to herein are |ncorporateH‘M§ rch 2006
reference in their entirety. If a definition set forth in this section is
contrary tﬁ,(ﬁlgﬁhermjse inconsistent with a definition set forth in
appl i cati oS "BtH% shed applications and other publicati 8R¥CARHI S uences
from GenBank and other data bases 5 that are herein incorporated by
reference, the definition set forth in this section prevails over the
definition that is incorporated herein by reference. As used herein, "a" or
"an" nmeans "at | east one" or "one or nore." As used herein, a "Helicobacter"
refers to aupjispipns@nd prapencas from GepBeank agd odier databases rqﬂmdotaép@plmrm c bacteria

wi th roundeg aRfsdaf)def@iéhtd ﬁltﬁeusé?ﬁ?ett)hqga bRGRIn! Bt foHR PRl Aot i i 10 bi pol ar

and lateral) with térmnal bulb forms nonpi gnented, transl ucent
col oni es, G&EN tp of otheryyisg lﬁCQnS’éF?Et ‘éllth a definjtion gefifath {n apatieations pelrlisheski dase

positive. appucala‘neuﬂaioth spugﬁ&kleh§an@u§c§é@c§9&oﬂraémm§andd%ﬁ éu%ﬁgsebumn bei ngs

and ferrets. peclies are assoc astric and peptic ulcers. As
useddher ei that @re'hﬁein inesioparated byssifeserce, theedeé'mslon@et§préltinet1;wcsectnoheregaims of 15

Hel i cobact %(,e&ﬂ{e dehgmﬁﬁ it anﬁ‘&‘?gorﬁ’t%% Ee%xﬁg gﬂ&negatl ve bacteria, non-spore

form ng, I"agel d I'h human stomach and was
originally nanedsuﬁﬁﬂmmhoﬁahkéamyhﬂmsﬁnkmﬁbnfénfbmmwwmmmrﬂﬁ pylori produces

urease and is soci . sever, strodu di sease cludlng
gastritis and g’ggfl?ed ereﬂhS ﬁ%‘f"%a%{?{dre;g g } LB H} ca]’z‘b’rv ﬁﬁ‘ nter ein, "
di sease or ndtsraphilictattera Wity rédindpd/énds and milepie slosathed €lbgela (tuﬁpcﬂar odi sease or
di sqrder c 1.0y i f.ect al one .or n.wth other
q0edDs and Pl e g ielErb R iR ier Al Bt POt dofphichs  Usea
herei n, "answafly |1-2Hnmpylimmeteagnliﬁusuailyemara@et arﬂmmmmxttvheltesmpwmd of the
present i nvention

Fon N C o vspsn i drn R OBRuEY b gL Rl BOPESRE Hef ers to the
archetypalabﬂﬁh&ﬂMmﬁ@ﬁﬁwaduﬁ@heﬁkats used very extenS|ver i n experinental
work. It is a rRs use rﬂ)erem a “%n)zcobacte; pylori” refers to species of the genus of
15 Helicobacter. 1t is an S-shaped or curved Gram negative bacteria, non-spore forming,
and can be flagellate. It is found in human stomach and was originally named
Campylobacter pyloridis. Infection with H. pylori produces urease and is associated with
several gastroduodenal diseases including gastritis and gastric, duodenal, and peptic
ulcers.
20 © Asused herein, “a disease or disorder caused by H. pylori infection” refers to a
disease or disorder caused by H. pylori infection alone or in combination with other
agents and/or conditions, whether inheritable and/or acquired.
As used herein, “an anti-H. pylori agent” does not encompass the compound of
the present invention, i.e., a compound having the following formula II:

HN
y‘NH(CHﬂFQ—COOR

25 HaN

As used herein, a “Escherichia coli (E. coli)” refers to the archetypal bacterium
for biochemists, used very extensively in experimental work. It is a rod-shaped Gram

30 negative bacillus abundant in the large intestine (colon) of mammals. It is normally non-



30 negative bacillus abundant in the large intestine (colon)
is normally non -6 14 March 2006 WO 03/ 029201 PCT/ CNO /01499 péﬁ'gag:g%oés but

certain strains, e.g., the E. coli 0157 strain, common in the |ntest|nes of
cattle, h@?) &g) ntly caused a nunber of deaths. As used herein, "a disease
or disord®P @4&%8Y by E coli infection" refers to a di BEHENOH4 sor der
caused by E. coli infection alone or in conbination with other agents 5
and/ or conditions, whether inheritable and/or acquired. As used herein, "an
effective amount™ of a conpound for treating a particular disease is an
anount that is sufficient to ameli n some manner reduce the

synpt ons Ratbagsniss BYf SRItRIR StRiRs. digs dhe COISQ&V%{%HHH?“’W&’Q/"’OQC wrstnesSered as a
singl e desfgha®recitly dagseddmumbetofdaghsaccordi ng to a regi nen, vvhereby it is

effective. The 10 amount cure the disease _but, typi caIIy,
adni ni stered i ASYFPELEraR | gﬁﬁFQSBPh‘i'@r‘f‘?‘iéﬁ“ Wb?cﬁ%”'&fFCttoﬁ “‘é‘?‘%@%e Repeat ed

admi ni str @He&@ ol BiXora8r daBbditly ¥ c4IPinRENreMGhelol o ElRRUifRidn WiliBlHePERhisoN of
synpt ons. used, herein, "pharmaceuticall|y acceptable salts, 'esters or

ot hér der W@(Pﬁ cpaditions, yeethgrinherifableandlor aequired s or derivati ves that my be
readily prepar@ad By ﬂe?@?ﬁ @‘aﬁ’f‘:ff&\ﬁbé dmdut” oFa cBﬂbitxn?E‘grtt%ngép%éﬂ@ (et hods for

such derivatization and t hat produce corrpoun n| stered to
ani mal s odiseaseisian amaunbihat is skfEeiamitto amelionste, or if Jometmanaerdedusathe ei t her are

phar mce“%&:ﬁﬁ&\l’r\% a?s%h'at%@uﬁﬂh the (ﬁse}ageoghbfgacmotﬁ‘?mg Géia higlef a'éE"sf% rent " means

any nmanner tons 0 condi I Sor er or °di sease are
anmel i or at ddsage oomh:ebwdsmnib@mdfamrdmgtp aarbzlmmadﬂlhemb}’ﬁrleaﬁfmm Hieso enconpasses
anyjgphar | C ein,

PN S0 ol LB ORES, AR oo BRI o

of a part |snuptamspﬁanerdase®at Reladated(adrpmfstraixmma}eﬁea'ethed taapicvessersired, whet her
per manent %reh r{l;pnorfax%‘1 0I asting or transient that can be attributed to or
associ at e@ YRGB Rt i on of the conposition. 25 As used herein,
"substanti al | yAptus@f heraiig fphambdentically tdcgpthid ersaiis nesteusortothea pgrvvatives? r ee of

readi |y det ct abl e ned st andar d net, s_of anal ysis,
Such | us. oireany R Ar B AR B A Rl eRbBPT S e 8 g
perlﬁornanmlﬁshrtqsingllmomhfmemcbd:sgfmeqnbiydeﬁ-xhﬁﬁz@)xon atsieuatlpyodubmmmoﬁndskhdtl in the art
to assess _suc

woul d not n&‘é F 1s§é/rgﬁl {%eﬁn lr?ﬂ%"%ﬁb‘glnt ?{hdglﬁ%l%staﬁ!tlal totxtﬂcaetffe]::tlﬁlrartxcr| fhat purification

either are pharmaceutically active or are prodrugs.

As used herein, “treatment” means any manner in which the symptoms of a
condition, disorder or disease are ameliorated or otherwise beneficially altered.

20 Treatment also encompasses any pharmaceutical use of the compositions herein.

As used herein, “amelioration” of the symptoms of a particular disorder by
administration of a particular pharmaceutical composition refers to any lessening,
whether permanent or temporary, lasting or transient that can be attributed to or
associated with administration of the composition.

25 As used herein, “substantially pure” means sufficiently homogeneous to appear
free of readily detectable impurities as determined by standard methods of analysis, such
as thin layer chromatography (TLC), gel electrophoresis and high performance liquid
chromatography (HPLC), used by those of skill in the art to assess such purity, or
sufficiently pure such that further purification would not detectably alter the physical and

30 chemical properties, such as enzymatic and biological activities, of the substance.
Methods for purification of the compounds to produce substantially chemically pure

compounds are known to those of skill in the art. A substantially chemically pure
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30 chem cal properties, such as enzymatic and biol ogical activities, of the
subst ance. Met hods for purification of the conpounds to producé March 2006
substantially chem cally pure conmpounds are known to those of skill in the
art. A subvi,toahg}ng)q%y chemcally pure -7 14 March 2006 WO 1) 31029201 PCT/ CNO
1/ 01499 compoun however, be a nmixture of stereoi sonBF¥PIYShers. In
such instances, furt her puri f| cation mght increase the specific activity
of the corrpound. As used herein, a "prodrug" is a conpound that, upon in
vivo adm nistration, is nmnetabolized or otherw se converted to t he

oL ol o0t 21 LinpBURTRE SHLEARIK b i BEIBREHLE BP o014 LOfST Ll

conpound. rodru naceut
modi fi ed suiadther parificatien sniglit wrereaserthospecifinadtivith ef the egepemd: ed by nmet abol i c

processes. e ROULRATE B I AEhb by Shh el U P ARt e LY,

the transport c Arac
to i nprovenddbelizddan@thepdisacahivertedas tHebidddienlly ofHasnacehaliycdrer i sti cs or

B ar ug  mdteaasBpetieris BEn ot Bty SR PR B once a o oSS
22ar gﬁﬁgut g»ggﬂn{ayemﬁhny/@me em?plugg% gs%dﬂﬁﬁédﬂ%g%}ftﬂﬁt tﬁiﬁﬂl?érlco oQﬂBcll &ggﬁzﬂ C; Ihe

Ang oach, (5&BFd e@hme? %P@f@é& gRay aé%%gns@é afigothe mpfbolicer m
“subst ant i alabi bﬂﬁ@%ﬁs@brt@ﬁar&@?ﬁh&gﬁﬁan@rto%ﬁkEﬁé eN@kd R%obitytdt he 15
context as understood by.those skilled in the relevant art and gﬂnerally

means at | d@pove ﬁ@oﬂavﬁ?@?"e‘}r%‘l’f;}o s thergharasieriptios gupropesties QS pdlred abl y at | east
90%;10and Magtuelifkh6wRBLofPharnlab@Fhantie Pedc&%sgdnawmgeﬁetab%ﬁsln BeT5d, Mosd

COHpOSItIOﬂ refers to any m xt ure. be a solutlon a suspenS|on
liquid, powdesll upﬁwsfta;rt,oaeﬁrew\agna%waéwéwgor@ovawke@wcmﬁ?sm t hereof . 20

As used hergidi s%ftmmipeaﬁd @& e. engrad,Iﬁ tmmmbﬂ&me@ynet ween two or
e

anong nor e |tenB enp Eée erein erm su jeCt hbr aces hunan as
wel | “as ot d UnivprsisgPressoNew Y oulp Pages 88398, fel i ne, bovi ne,

porcine, r Odent wh@mmt *a@ostanhax » bdentféal br hoRfI4ERHEESiRIRL eryestvnﬁ, il | | ed
practltloner that the sgﬁg@ |s one appropriate to the 25 desirability of
8%

treali ng orcopeenaswnfergto skidled i thorelsapn apand eencrplly sicansa deabtat ed with
Cor LT Coah A Bkt b kg el gt w7 o
least 95% identity.
As used herein, a “composition” refers to any mixture. It may be a solution, a
suspension, liquid, powder, paste, aqueous, non-aqueous or any combination thereof.
20 " Asused herein, a “combination” refers to any association between two or among
more items.
As employed herein, the term “subject” embraces human as well as other animal
species, such as, for example, canine, feline, bovine, porcine, rodent, and the like. It will
be understood by the skilled practitioner that the subject is one appropriate to the
25 desirability of treating or preventing diseases or disorders caused by or associated with
certain bacterial infection, e.g., E. coli or H. pylori infection.
As used herein, the abbreviations for any protective groups, amino acids and other
compounds, are, unless indicated otherwise, in accord with their common usage,

recognized abbreviations, or the [TUPAC-IUB Commission on Biochemical Nomenclature
30 (see, (1972) Biochem. 11:1726).

B. Anti-bacterial agents



conpounds, are, unless indicated otherwise, in accord with their ﬁgnaﬁg
usage, recognized abbreviations, or the | UPAC-|1UB Comm ssion oﬁ 'SR 12886 cal
hbnenclature 30 (see, (1972) Biochem 11:1726). B. Anti-bacterial agents -8
14 March Q00CH2 -CH3 The | ower al kyl can be any suitable aliphatic
group |ncI glﬁﬁkane al kene, 10 al kyne and cyclic ali BRENEYYrBups. The
| oner al kyl can be strai ght carbon-hydrogen groups or can conprise suitable
substitutes, e.g., halides. The |lower aryl can also be straight

car bon- hydrogen groups or can conprise suitable substitutes, e.g., halides.

Preferably, the

~ NH-CH H2N 15T%%@%’5“99’§Q'3’? St&?ﬁé%ﬁ c%g?%é%g;ﬂﬁgteé@ &P ogﬁég’%}“@st ers

Al't er nat i verugs whish vRuld ihibit e sepliestion inifiatios én eﬂmmdlaoﬂma i lo oge esppst, or esters.
The corrpougg rt%gntt ?&enm)r? cﬂltectlacf%%rgo n%a& aﬁn? caﬁ%llc%gpta ;[,ler oI somer,

e.g., R or - configura |on or a ufe ereo %E mc mixture.
The tern1cdnﬁ@ﬁmdwngﬂ&ibbmwbgﬁkmubdlhereln enconpasses all pharmaceutically
active species of thgycompound or solutions thereof, or m xtures thereof.

The conpounds contenpf%tedw c@PRso enconpass hydrated ver si ons, such as
aquedus sol utions, hﬁﬁrolyzed products or ionized products of t hese

conpounds; and whesm: 110 AR HHERB o Y- ICQ{EIQisrbléitefdff&fn?ﬂxE ghBREdsisBhg oftt t ached
wat er nol ecul es. 25 The conpounds_of the present_invention can be prepared

or synthes %EH$§C%BWﬂ?ﬁBy’€6 Snrip alkyll: @ A0YYeE avbtaodst o pykandr abl y, synt heti ¢
met hods illustrated in the followng Section F are used to prepare the
conpounds. WO 03/029201 PCT/ CNO /01499 e present invention adds to the
repertoire of anti EITCH, By uLdbpg drugs which woul d inhibit
DNA replication ini ain terra. In one aspect,

The lower alkyl can be any suitable aliphatic group including alkane, alkene,
10 alkyne and cyclic aliphatic groups. The lower alkyl can be straight carbon-hydrogen
groups or can comprise suitable substitutes, e.g., halides. The lower aryl can also be
straight carbon-hydrogen groups or can comprise suitable substitutes, e.g., halides.
Preferably, the compound has the following formula III (NE-2001):

HN
)—NH-CHI——Q—COO—COOCHz @'_—"'CHs
H,N -

The R group can comprise aromatic groups or esters. Alternatively, the R group

15

does not comprise any aromatic groups or €sters.
The compounds of the present invention can be a particular stereoisomer, e.g., R-
or S- configuration, or a mixture thereof, e.g., a racemic mixture. The term compounds
20 contemplated herein encompasses all pharmaceutically active species of the compounds,
or solutions thereof, or mixtures thereof. The compounds contemplated herein also
encompass hydrated versions, such as aqueous solutions, hydrolyzed products or ionized
products of these compounds; and these compounds may contain different number of
attached water molecules.
25 The compounds of the present invention can be prepared or synthesized according
to any suitable methods. Preferably, synthetic methods illustrated in the following

Section F are used to prepare the compounds.
-9.



the present invention is directed to a conpound, or a pharmaceyti.call
acceptable salt thereof, having the followng formula 11: HN ﬁﬁ@%ﬂ?%%?&?
wherein n is an integer fromO0-1, and Ris elected fromthe group consisting
of hydrogen, a |lower alkyl, e.g., CL.10 alkyl, a |ower a0 C(-10
aryl and MROYG9H Nar ch 2006 WO 03/ 020201 PCT/ CNO1/ 01499 /(s:%(ﬁg)?g?er ably,

t he conmpound, or its pharmaceutically acceptable salt thereof, is provided
in the formof a pharmaceutical conposition, either alone or in conbination
wi th a pharmaceutically acceptable carrier or excipient. The conpounds of
the present inveption_can be prepared as. their 5 pharmaceutically acceptable
salts with any suis? Bisfee %?}E&&"}?BP" QL isRharmacEysicy] ?cee‘ﬁﬁl?qﬁéa,lt tﬁ? HSas

hydr ochl or i groafdedlin thy th@lif @ Fh&macéutical Bérpdsition Cdiler AeHd d#fin Corihdtion and
phosphoric acid, etc., can be ed. . I n anot her exanpl e, organic acids, such
as formc a&’i‘t FPB%’_@’L&f’%‘“c%lb’lad?e RSt & HEPENbenzoi ¢ acid, naleic acid,
fumaric acid, supfddidpoddsdf thePrdsadtiifvemiondan b&prlepdrbd aChGr €t C., can be used.
In still another exanple, alkyl sulfonic acid, such as nethyl 10 sulfonic
aci d,” et hy| PeagnresHiicallyapcgptablesalts witlpnysuitsble@oidsnFerexamplet Reiganiceaidst e, aryl
sul fonic agidas &h@o?icl%%,zgyr?fob?&hf‘cqahﬁi@ﬁ'agid, RifAb H&E8! nﬁ?ﬂlés e acid, etc,
can be used. C. Treatnent and prevention nethods In anothef aspect, the
present i nvadidicln cribelisedcIneanother exampleherdariocids; sughian formic acilbagstievent i ng a
di sease or _gl;3 ok fighoif 843 Aubhe Ria IRIACIAL BihalcWBiaPARERLJ o, LRLEGKI QN whi ch
met hod conprisés admnistering, to a sub/ect to which such’treatmnment or
preventi on Figric aveketed corbedsed. rlalstil anddlrer eXdmpde, alkg! sufoniatacidf suelmasageiyl t hat
selegtivel y_i,phihii.s i.al . eplication iniktiasio .

phar ?réaceut i (s:‘g P{f%ggt%tp? ékﬁgeﬁgéﬁlg’%ecrg%g ‘fsg(?'hfél eebafmshé:f ?fzamc?l?% 31&{5%&8?1‘:& sor der

i s treated ecidpnévaiterttne A0foRicalcizl, pitdlyene sdifoniti asiaste, canh beusar der i s caused by
or associated with E. coil or H pylori infection. Al so preferably, the

di sease or disorder caused by or associated with the bacterial, especially,
E. coli or H pyIeatmenthaedpreventiosmethedt ed or prevented by admnistering to

h bj f ' f . d icall
acceptabl o salt PHEPEBPRTY-CAL ISRPb RO A ENg RPGthLER Y

15 preventing a disease or disorder caused by or associated with bacterial infection, which

method comprises administering, to a subject to which such treatment or prevention is
needed or desirable, an effective amount of an agent that selectively inhibits bacterial
DNA replication initiation, or a pharmaceutically acceptable salt thereof, thereby said
disease or disorder is treated or prevented.

20 " Preferably, the disease or disorder is caused by or associated with E. coli or H.
pylori infection. Also preferably, the disease or disorder caused by or associated with the
bacterial, especially, E. coli or H. pylori infection, is treated or prevented by
administering to the subject an effective amount of a compound, or a pharmaceutically
acceptable salt thereof, having the following formula II:

HN
>‘—NH(CH27H—~©—COOR
HoN

25

wherein n is an integer from 0-1, and R is elected from the group consisting of

hydrogen, Cj.10 alkyl, C;.10 aryl and

() co00m—( o

-10-



25 NH(CH COOR wherein n is an integer fromO-1, and Ris elected fromthe
group consisting of hydrogen, Cyio alkyl, Cro aryl and 000CH2 14 Masch 361 4
March 2006 WD 03/ 029201 PCT/ CNO1/ 01499 Any suitable conmpound or its

phar maceut 8%%/b%2@1ccept able salt thereof, including the ones described in
t he above Sect1on B, can be used. Preferably, the conmpounHCTENgH0149

adm ni stered has the following formula 11l (NE-2001): 5 HN -NHCH H2N COO
OOCH2 ° )-CHs Any subject can be treated by the present nethod. Preferably,
a mammal, and nore preferably, a human, is treated by the present nethod.
The present nmethod can be used to treat or prevent any di sease or disorder
caused 10 by E. coli or H pylori infection. Preferably, the disease or

di sor der causedAhysuitablpybmpéundianfite phdrmacetiticalip atceptable dalotheRbf iRRidag i S

chronic gastritis, gastrodupdenal . ulcer,. ad carcinoma of the distal
stomach, - gRnedessriReR ghige BPOE LRI, Cahuioed THERHBLS SR comBPMEoBan be used
to treat oadminByedtihad tiedaleviap fethaUeNEQaUped by infection of any E  coil
or H pylori strains. For exanple, the disease or disorder caused 15 by the

f ol I?)wi ng H pylori strains can be treated or prevented: 1: Wang et al.,
Negative selygction of T cells by Helicobacter pylori as a nodel for

bacterial stihain selectgog by i ne\evAaston. J | munol /2001 Jul 15;

167(2) : 926- 3»._'2'?'(390(&% st?‘s?ﬁ@@bf ic
activati onHdf signal transduction cascades related to gastric inflanmation.
J Physiol Gastrointest Liver 20 Physiol. 2001 Apr; 280(4): G525-30.

Any subject can be treated by the present method. Preferably, a mammal, and
more preferably, a human, is treated by the present method.

The present method can be used to treat or prevent any disease or disorder caused

10 by E. coli or H. pylori infection. Preferably, the disease or disorder caused by H. pylori
infection to be treated or prevented is chronic gastritis, gastroduodenal ulcer,
adenocarcinoma of the distal stomach, gastric lymphoma or gastric cancer.

The present method can be used to treat or prevent disease or disorder caused by
infection of any E. coli or H. pylori strains. For example, the disease or disorder caused

15 by the following H. pylori strains can be treated or prevented:

1: Wang et al., Negative selection of T cells by Helicobacter pylori as a model for
bacterial strain selection by immune evasion. J Immunol. 2001 Jul 15;167(2):926-34.

2: Peek RM Jr., . Helicobacter pylori strain-specific activation of signal
transduction cascades related to gastric inflammation. J Physiol Gastrointest Liver

20 Physiol. 2001 Apr; 280(4):G525-30.

3: Israel et al., Helicobacter pylori strain-specific differences in genetic content,
identified y microarray, influence host inflammatory responses. Clin Invest. 2001 Mar;
107(5):611-20.

4: Vitkute et al., Specificities of eleven different DNA methyltransferases of

25 Helicobacter pylori train 26695. Bacteriol. 2001 Jan; 183(2):443-50.

5: DeLoney and Schiller, Characterization of an In vitro-selected amoxicillin-
resistant strain of Helicobacter pylori. Antimicrob Agents Chemother. 2000 Dec;
44(12):3368-73.

6: Hua et al., Isolation of a single strain of Helicobacter pylori from the antrum

30 and body of individual patients. Eur J Gastroenterol Hepatol. 2000 Oct; 12(10):1129-34.
-11-



3: Israel et al., Helicobacter pylori strain-specific differences in genetic
content, identified y mcroarray, influence host inflammatory 6
Clin Invest. 2001 Mar; 107(5):611-20. 4: Vitkute et al., Specificities of

el even di fferent DNA net hyltransferases of 25 Helicobacter lori train
26695. Bacl&%WE8F22001 Jan; 183(2):443-50. 5: DelLoney andPéE'ﬁﬁyNP}’@r@
Characterization of an In vitro-selected anoxicillin- resistant strain of

Hel i cobacter pylori. Antimcrob Agents Chenother. 2000 Dec; 44(12):3368-73.
6: Hua et al., Isolation of a single strain of Helicobacter pylori fromthe

5000 Cct 301‘3‘?‘50?"@@/ yBlind A, DEN Y BT oBBl Sodule homies PR B LSBT b0 1 900 7
CQcchi al i ni sgaindh in Hahscnbaptbupylgm stefinsdpdated fecnd gasty i€ caraimsnadndighststis ci ty region
of strain @3’@ N dﬁ%h?&b%fte&rlﬁﬁ “Oidoe:ostg“@é 659(#- ted fromgastric

carci noma &n gastr is patre fect Immun. 2000 Nov;
68(11):6240-9. 8:Fabsbirlor etdé;Statcnahl apd Smcmalmnalysxanﬂthfam:rbcﬂavtfrn@lnthaﬂﬁl ysi s of

the tiboflavin rol II (ribA),
DHEP syt habets (A0 T ps P SRR BERF Ty GRS (RBAY oifbinii
deani nase/ rsgnthasb aﬂﬁ:),(mdbib)aﬂﬁ\nmﬂeﬁiﬁhase/wdaaﬂse(nlﬂyj fodrh Heﬁédbattar ﬁlori FEMS
M cr obi ol S5 .1 '1 - : oth et al., Helicobacter
pyl ori st raf F’}pgg&ﬁ@%‘i cﬂ%&%ﬁ ior"?is z%lr@e]rgqnf case- control study.
Ci’;lncer :Epl dfem ob: Birethet K¢ Helibstavter RO séxS?ﬂypeQ(aﬁd ﬁl&&jgaﬁnc cdhcdda lcaBeI gr sen et
al., Role of strain pe, n et ca erumin Helicobacter
pyl ori adh&SHEH sWAY ¢%\?§%ﬁ%‘%“§§§é‘9§‘a&?’|§ﬁ§“ GP> S}(ré)d “ér obi ol . 2000 Sep:
29(1p:59-67. 1110:¥aietseh e€dl., Role of Redin typ€WGS &lls Aa® fetal ealp&eﬁﬁﬁ uﬁependent upon
strain differ ences of _ Heli.cobacter pylori _in urease B g %\RPD s Sci.
é@r«ra)b@a

2000 Jan; ﬁfd‘i? agtoc pykori aglhgsion @j’e’FYaé*B“éfsahﬁ FEMSmine! Me

Hel i cobact &y, ,%95989 sinfection by a cagA-positive strain in children. J

I nfect Dis. EO Feb; 181(2):626-30, 13: Mnteiro et al i popol ysacchari de
structures of Hal M@i%éifér’RﬁWWFeﬁéﬁ%\&lce@ﬁmﬂﬁgun%%l%éfp@ws0 frouse

model H  pyiditbbaSéciyfoti MilursdIB, gehe. mlkcms%@@omrwm@ sgialy] Lewis X, and
H pylori UA915 expressing Lewis B classification of H. ylori 10

| i popol ysacchar il &d&ueirps ¢ aly Factary preodiated with-Helicpbactey pBos dMeftion2060 Jan;
267(2) : 305+ cZ%A. RD%G sk&iRkn a{nld%n .3 Thie{ 15102860 Fdb; P¥1($f-626930. @i n-specific

genot ypes an |'at i on of
13: Monteiro et al., Lipopolysaccharide structures of Helicobacter pylori genomic

strains 26695 and J99, mouse model H. pylori Sydney strain, H. pylori P466 carrying
sialyl Lewis X, and H. pylori UAS15 expressing Lewis B classification of H. pylori
‘0 lipopolysaccharides into glycotype families. Eur J Biochem. 2000 Jan; 267(2):305-20.
14: Peek et al., Helicobacter pylori strain-specfﬁc genotypes and modulation of
the gastric epithelial cell cycle. Cancer Res. 1999 Dec 15; 59(24):6124-31.
15: Aspinall et al., A structural comparison of lipopolysaccharides from two
strains of Helicobacter pylori, of which one strain (442) does and the other strain (471)
S does not stimulate pepsinogen secretion. Glycobiology. 1999 Nov; 9(11):1235-45.
16: Enroth et al., Occurrence of resistance mutation and clonal expansion in
Helicobacter pylori muitiple-strain infection: a potential risk in clarithromycin-based
therapy. Clin Infect Dis. 1999 Jun; 28(6):1305-7.
17: Hua et al., Predominance of a single strain of Helicobacter pylori in gastric
0 antrum. Helicobacter. 1999 Mar; 4(1):28-32.
18: van Dootn et al., Helicobacter pylori-associated gastritis in mice is host and
strain specific. Infect Immun, 1999 Jun; 67(6):3040-6.
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the gastric epithelial cell cycle. Cancer Res. 1999 Dec 15; 59(24 6124- 31.
15: Aspinall et al., A structural conparison of |ipopol ysaccharl‘b rghy 206t wo
strains of Helicobacter pylori, of which one strain (442) does and the other
strain (47 ,A0€s not sti rrul at e pepsi nogen secretion. dycobiology. 1999
Nov; 9(lI 102@2)2%5 16: Enroth et al., Cccurrence of resiPSTENIEOMI? ati on
and cIonaI expansion in Helicobacter pylori multiple-strain infection: a
potential risk in clarithronycin-based therapy. Cin Infect Dis. 1999 Jun;
28(6):1305-7. 17: Hua et al., Predom nance of a single strain of

Hel i cobacter pylari i astri O,antrum Helico ter. 1999 Mar;
4(1):28-32. 18: @aﬁ“l%ocﬁ’?%etéi" @fe inflapinatory sesppRse "bgﬁgmwea%@ﬁb afiebd gastritis
in mce is iffestiorawith a Shd/i/MacPeHelidoBactdrpyRE strhilTENA EXP BAmake); 1998( 6) : 3040- 6.

-12 14 Mar 2006 V\D 3/ 029201 PCT/ CNOL 01499 19: van Doorn et al., The
i nf |l ammat or arpb‘é@ i#€k7in CDL mice shortly after infection with a

CagA+/ VacA+ Hel '2@019@%U§:’ia dul. qvibleané@eh&actgliaﬂom ihteF A aridb? R of MY ;
115(3): 421- ia et al Mol e characterizati on and

i nt ePstr ai rpmagrlb aaﬁafmlfiywéﬁedsfr%mﬁs sz’dn‘-’é( Sb”Plaﬁﬁ]d of Helicebecterpyloni Plaemi@y dney
strain (Ssybggﬁ\dmllg@bal@ger pylori. Plasmd. 1999 Mar; 41(2):97-109. In
treating or prevent| ng a di sease or disorder caused by H pylori infection,
the conpounds dh trﬁﬁ@gﬁfﬁfswmg adisease ondiscider iseused s Hapdmréindectiomthhe used in

conbi nati o oﬂg%@nds%?th@[H‘ésed"nb@)ﬂl&%éan BYGLH-alchl ¥r S 'b%s %F%gﬁn @&Bbmﬂ onRYikPr 1 agent

can be use conbi nati on he conp ounds sen i nvention.
Such exenpl aaraptlsfﬁtpjvloH aggitoAny agjahlesintiifh pyladegqmt oandre-yserhip qomlbuiatlmor (PP1),

et r,@ni daz I chwant | er et
al . 19Eur h(sétc ro &"Faeér)%?{ﬁ%—éﬁ ?HT? “"%8% %%9@1&?%@5‘? leofl(agaﬁpr eferred
enbodl nent m¢lhdae rotoppumg snhititor ﬂé’Ipmwemﬁazohydamﬁlmmyameammdlhmmnﬂhout

adm n| ster such, a

ol ar it hr omyernianRiascrtenfit P fi, FACT BalRERRY debiryr JBEASPARAEROED) 1
conpounds of t hénppeseret embvmmentotheaompmmédoﬁtbe preeeat inoéntion excantd di seases or
di sorders cayse r SlSt strain ind ce PPl .

ot Lot daz of oe adinBefhe SaR i A Lo R L s IR clRberhtein e
conjéunds cafmobditelhp lafd fatiotiding. eMormefe&blymhe oasmpdunmﬂlhmbéeﬁnmvémhn ateher

lszg:. t 25 larerp?nt I d_ 1o tré3 %’ or pr ever?t%eseasek 019 ﬁsorgers causedq)y St rp?/ ori %SISQR{L stsr:?iln tir? ulceed et hods.

by PPI, metronidazole, clarithromycin amoxicillin or famotidine treatment.

The compounds of the present invention, alone or in combination with other
suitable anti-H. pylori agents, can be administered by any suitable methods. For example,
20 the cbmpound or a pharmaceutically acceptable salt thereof of the present invention can
be administered by intracavernous injection, subcutaneous injection, intravenous
injection, intramuscular injection, intradermal injection, oral administration, or topical
administration.
In a specific embodiment, the present method further comprises a step of
25 diagnosing or pragnosing H. pylori infection in the subject. Any suitable method for
diagnosing or pragnosing H. pylori infection can be used. The prognosis or diagnosis can
be based upon the detection and/or identification of any or all H. pylori protein(s) such as
its enzymes, antigens and antibodies, nucleic acid(s), or other pathological or clinical
markers and symptoms. For example, the diagnosing or pragnosing methods disclosed in
30 WO 01/44815 and U.S. Patent No. 5,571,674 can be used.

D. Combinations, kits and combinatorial methods

-13 -



20 the conpound or a pharmaceutically acceptable salt thereof of the present
i nvention can be administered by intracavenous injection, subcUfdfaseugoos
injection, intravenous injection, intranuscular injection, intradermnal
injection“mﬂ&@IQ dmnistration, or topical admnistration. In a specific
enbodi ment’, é‘ﬁ?esent met hod further conprises a step #CTARNFOBGhosi ng or
pragnosing H pylori infection in the subject. Any suitable nmethod for

di agnosi ng or pragnosing H pylori infection can be used. The prognosis or
di agnosi s can be based upon the detection and/or identification of any or

all H pylori grotein(s) such . as its enzynes, antigens and antibodies,

nucl ei ¢ aci d( s;}’,’ s%fa'ﬁ)g]}%?s%ﬁt%8??95‘1“&5’1"“3&0}46? Ifgeted fo 2 cpmbinationamiiclsy npt onrs.

For exanpl@mbifaiofl cagptizes gt it SEBSE thhitis WOUS replishion #afaticd 88 WO
be used. D. Conbinations, kits

01/ 44815 and U.S. Patent No. 5,571,674 n X '

and combi rfRt'S¥ #’?:'Py}fof’ét?{&&Qa’ﬂﬁe“i‘&a‘R?&CW“%@‘GG“W@@@FB@grzmlil-ﬁawlwy 01499 In
still anotdagrE @spagdnt. the present invention is directed to a conbination,
whi %h conbi natj ofn gor‘rgri ses an agent that selectively inhibits DNA

repPi cation i nift¢isiePynthe ponebination compyisesa coyppeypd, or a pharmseratiplbieut i cal | y
accept abl ecsaptdbld HRnRpdof, HavEg M BlindforRyl@:i or anti-E coli agent. 5
Preferably, the conbinati on conprises-a conpound, or a pharmaceutically
acceptabl e salt thereof, ha}d‘n,ch chegwi ng formula I'1: HN NH(C COOR H2N
~-' wherein nis an integenN fromO~ and Ris elected fromthe group
consi sting of drogen, .Cl 10 al kyl ,-10 aryl and 10 COOCH2 - CH3 and an
anti-H pylori éﬂ?glsl\?&”ée%cf grP@rog%IaWﬁt'ﬁée?fﬁ%% Fypsansistingffied in t he
conbi nat i diydiuvgsn,tego 4llofl) @b gl dndr mul @ 111 (Ne-2001): HN

COOCH2—© ——CH,§

and an anti-f. pylori agent. More preferably, the compound to be included in the
combination has the following formula IIL (Ne-2001):

10

HN
>\*—NH-CHZ—©—— coo—-cooc&az @———-CH3
HoN . .

15 Any suitable anti-H. pylori agent can be used in the present combination. In a
specific embodiment, the anti-H. pylori agent used in the combination is PPI,
metronidazole, clarithromycin, amoxicillin or famotidine.

In another specific embodiment, a method for treating or preventing a disease or
disorder caused by bacterial infection, e.g., E. coli or H. pylori infection, is provided,

20 which method comprises administering, to a subject to which such treatment or
prevention is needed or desirable, an effective amount of the above combination, or a
pharmaceutically acceptable salt thereof, thereby said disease or disorder is treated or
prevented.

In yet another specific embodiment, a kit is provided, which kit comprises the

25 compound of the present invention, or a pharmaceutically acceptable salt thereof, and an

instruction for using said compound or pharmaceutically acceptable salt in treating or
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-NH-CH H2N COO COOCH2 ° y-CH3 15 Any suitable anti-H pylori qgwtrcﬁ:agbéae
used in the present conbination. In a specific enbodinent, the ant e

pyl ori agent used in the conbination is PPl, nmetronidazole, clarithromnycin,
anoxi ci | | iwmooseHaoti di ne. I n another specific enbodi nent pcecreisiash f or
treating or preventing a disease or disorder caused by bacteria] infection,
e.g., E. coli or H pylori infection, is provided, 20 which nethod
conprises adm nistering, to a subject to which such treatnment or prevention
is needed or desirable, an effective anmount of the above conbination, or a
phar maceut iptedehtingadisqaseadyi disotgr causdderyerdfactetinldnfebtjonsag.d Edéodicad® poloridi sor der
is treat ed\,é,ﬁf .orevented. In yet another specific enbodinent, a kit is

provi ded, ch kit conprises the 25 conpound of the present invention, or
a phar maceut i callh yetapentfjxt entbodinseat, & kithieprewited, avhichait compsitesulod abome f or  usi ng

sai d conmpound,or .pharmaceuti cal acceptable salt in.treating,.or -14 14
ar ch' 2006 REEOSHBEIBT BEHER foF sTTE S PR B tRin LEHIPE BEREHOGR s or der
caused by adieasd@disatdet efussitby@rbacterid) infe€tionfdk.i EQolilor HPY)IOW infedtidhect i on. In

yet specific enbodinment, a kit is provided, which kit conprises the above
conmbi nation, and an instruction for using said conbination in treating or

preventing @ 5 FérmafiRnoindddegdder caused by a bacterial infection, e.g.,
E. coli or H pylori_infection. E. Formnulations and dosages According to the

present invent i d¥Coidig te Hiepersemd dnvsntian, thespmpennds e presesih inveptingealonsy i

conbi nat | _Orbr‘i‘ﬁ &&n&ﬁe{t% vWig&Rlet agend! éain@é@oPéxc%itstn@ﬁBe’sforrH@lXte@?Qrfa%rmJ! ated for
any 10 suitable adnministration route, such as intracavernous |injection,

subddt aneouritatls adminisiration; rpte. yemsiatracayesraus dicctiohtsibavirneensaniestignect i on,

i ntrader mlinﬁrﬂeﬁ&&s'iﬁﬁ@ctioﬂ[ RirarRischi@Pihetion, AEEHAHAL LR oral B gﬁ’@ﬁlhOd my
enpl oy fornulations for injectable admnistration in “unit 8I sage form in
anpoul es oradminiptgationddbemetbed manemploy {rmulationsfaciaigctoble gdministiatien in The

f or mul ati origy (TRad: 25, SHGHbcAS BBinARIRURDEARLADS widChUbONSeBRaR0I ST 0ns i

oily or 15 aqueo s, and may contalin formulatory agents such as
suspendi ng, Tetfatmulaticing may takelsush feimspe suspengiongesalutionsAlr emnlsions Uedily,ort he acti ve

i ngrl%di ent mgoﬁ%eﬁiglegg}%jﬁgy LS4 I'o%lulatory agents such as suspending, stabilizing
and/or dispersing agents. Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, sterile pyrogen-free water or other solvents, before
use. Topical administration in the present invention may employ the use of a foam, gel,
cream, ointment, transdermal patch, or paste.

20 " Pharmaceutically acceptable compositions and methods for their administration
that may be employ for use in this invention include, but are not limited to those
described in U.S. Patent Nos. 5,736,154; 6,197,801 B1; 5,741,511; 5,886,039, 5,941,868;
6,258,374 B1; and 5,686,102.
The magnitude of a therapeutic dose in the treatment or prevention will vary with
25 the severity of the condition to be treated and the routc of administration. The dose, and
perhaps dose frequency, will also vary according to age, body weight, condition and
response of the individual patient.
It should be noted that the attending physician would know how to and when to
terminate, interrupt or adjust therapy to lower dosage due to toxicity, or adverse effects.
30 Conversely, the physician would also know how to and when to adjust treatment to

higher levels if the clinical response is not adequate (precluding toxic side effects).
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constitution with a suitable vehicle, sterile pyrogen-free wate r ot her

sol vents, before wuse. Topical admnistration in the present {/A'e’ﬁ?lcﬁrgo%y
enpl oy the use of a foam gel, cream ointnent, transdermal patch, or
paste. 20 whassmeauti cal ly acceptabl e conpositions and nmepbodnof/@uost hei r

adm nistration that may be enploy for use in this invention include, but
are not limted to those described in U S. Patent Nos. 5,736, 154; 6,197,801
B1; 5,741,511; 5, 886,039; 5,941,868; 6,258,374 B 1; and 5, 686, 102. The

magni tude of a therapeutic dose in the treatnent or prevention wll vary
with 25 the senayistiyablfrotithef administirition ntag bb@sddr ERise@ fend ihdigertaidts of

adm ni strati on per, haps, dose freguenc | sQ vary
accor di ng 5801?;16 cacﬁ%u‘ﬁsﬁ\ﬁg‘fo&ﬁtsusm%%stslog'ﬁioﬁﬁﬁaaps}l %ﬁﬁﬁgﬁ ¥ t{"’n@‘q Befe vi dual
patient. | Reatipudrds Prarinadetitical Bélenckdie att endi ng physi ci an woul d know how to

and when to te m nate, interrupt dj ust therapy to |l ower dosage due to
toxicity, or rg%“cé“‘fséct{’ compgbn%@rﬁ?\srpgeéw m‘teﬁtéorbﬁl)svg?eﬂaﬁombm%pna| so know

how o0 and thﬂ:imdr@gc&ﬁH Bl bé EineRdk tHeQctivedh @tich Y Rlnfixtufe Wita C1 1 ni cal
response i s _not adequate (precluding toxic side effects). -15 14 March 2006

WO 03/ 02926!1“%*19 TAIEROFXARIENs D 3p Pla-cYiedsxtin and) thbﬁir@w BEPyn may be
used. Dosa@etalcpllbBexkri; hekdedif@BlcBitventiodal ﬂﬁhﬁ&eu@&?&ﬂmqulﬁ%ﬁEﬁh

suspensi ons, solutions, capsul es, patches, and the Reni ngton's
Phar maceut (s rarses macieks a pije ;S@ratqfupmprau%desv%f% admisistatipnofopteakorpr esent

i nvention, ,al , onbi ned as
the.aot  ve PR el D fribaBRERIARLHON foppitbehClpicafe 1806 Blchos [ibciBuC

excilfi ent, usmtlhn as infiesicn, siypglaoplasmacevticahuiedia mppl bo xyployah yater, glycols, oils,

bet a-cycl o Y ut |. conmpoundi ng

t echni quesfg‘E R sﬂgaraﬁrg&?\%'n%% {1&0‘(&8& gl{E{tcfhé)'f?or m o tg?lg’%aréégﬁdﬂ% esired for
admi ni st ratﬁxempleai otnwhiparemterab@mntmoralmclude It epearot lipitedbtoplestrdse Stiswivor
parenteral r vVeno ti.gn or infusion,

S 1ar phdP s ek PosSifltoRs Frgab@ BREHIne il dr B B

buffers, sutg\anuorpabseomatcombmatldmvpdscﬂhmsgen&m bbladmimsltaeed«nqvxb'e to those of
Skl| |nth of su arent e 0 |t S Iude but are
not %I m tef:’(glind1 ]Séeéxq }noasﬁﬂgg/mtr venousn@?’?féf""énaﬁ iirronné algorunz{'ﬁe? i(R)@I"ﬂ}t i The tot al
dose of theomewpddilciondiuid vl resmeatingitmthe ndtalatose aindnistered. i n conbl nation

ot ravenous T UTEE "SRG Ao PROMCABEI T FFSEE b0 M areigregimantol’ &1

the invention. Such kits comprise in one or more containers therapeutically effective

amounts of the compounds of the present invention, alone or in combination with other
20 agenfs, in pharmaceutiéally acceptable form. Preferred pharmaceutical forms would be
in combination with sterile saline, dextrose solution, or buffered solution, or other
pharmaceutically acceptable sterile fluid. Alternatively, the composition may be
lyophilized or dessicated; in this instance, the kit optionally further comprises in a
container a pharmaceutically acceptable solution, preferably sterile, to reconstitute the
25 complex to form a solution for injection purposes. Exemplary pharmaccutically
acceptable solutions are saline and dextrose solution.
In another embodiment, a kit of the invention further comprises a needle or
syringe, preferably packaged in sterile form, for injecting the composition, and/or a
packaged alcohol pad. Instructions are optionally included for administration of

30 composition by a physician or by the patient.

F. Examples
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volume of dilution fluid will vary according to the total dose cg%gred
The invention also provides for kits for carrying out the t her § &
reginens of the invention. Such kits conprise in one or nore containers

t her apeut Wedl3logo2ef f ecti ve anounts of the conpounds of tpeTNGSEbY

i nvention, alone or in conbination with other 20 agents, in pharnmaceutically
acceptable form Preferred pharmaceutical fornms would be in conbination
with sterile saline, dextrose solution, or buffered solution, of other
pharmaceutically acceptable sterile fluid. Alternatively, the conposition

may be | yophiExanere br dysthestaifederiésiof howes anthat @@egoxﬁ@n&it optionally
ref orabl y. St NP QorEE B EBha DA BHa: JBRELHr ot S RET 8 i on 1 or

I nj ect i onclpuiiipgagstis, Eieist dave nidta demitelstdial Jf ¥ pﬁaﬂestratg @idefdeut i ons are

sal i ne and . dextrose ﬁol ution, )ﬁt her enbod!grrent a kit of the invention
further cBHYS IsBRPA i Qmoéheé'lsmaéﬁaf’ gé may calsg B HF)V‘%‘S\&?H’@QH&W% sterile form

forsinj echidwgmishe conposition, and/or a packaged al cohol pad. Instructions
are optionally_included for adnini stration of 30 conposition by a physician

or by the pati&npylontinfecisapprogismate] 64 ofpgopls thvnghowshe yooldepdis et/ cNO1/ 01499
Exanpl € 1y Wit SstifintestnfliiSsioniwdiRWide, WdhepebplPdRIoh ga@ROUNds Since its
di scovery |n 1983, i1n the nucus linings of the stomachs” of patl ents with
chroni ¢ gaeticiuidess and evenraaptsie sansenas aresdl of infestipe dAs it isch spiralyhaped, pyl ori.
Strong evhﬁﬁ{f@oate@ﬂaﬁ& W?tg% Pag %éllgé‘s 1HYt98ﬁtgle§1H§cet had verl wllY hfipledm@y cause

ulcers int st omac | orl |nfects approx mat el y 60% of
peobl e t htothehdere- emhleomwnwf tmpprsgaﬁﬂr@nte#m@t (Apwead andylesd roderprasicatedal

I nfection worl gy qge ar§‘8 ?ﬂl e ¥&e® BoriFsthid, tah@have'?(ﬁﬂh't}?at ﬁJ‘Ecer s and even
gastric cancer as res I'n ectl on. It’is a spiral aped, thickly
coated baeb@ria, wi t h several flagellaes in its outer surface, it is very

wel | adapted O to the m cro-environnent of the upper gastrointestinal (Q)

tract and hard tg be eradl Z ed Y= vve are aimn synt hesi ze series
conpounds, and hayse.Nt,n Mo _o cooc»aa

(5

has specific and selective actions on H. pylori, and thus can be used in more cost-

effective methods of multi-drug therapies.

-17 -



CH3 has specific and selective actions on H pylori, and thus in
nore cost- effective nethods of nulti-drug therapies. 14 Narchqg%%%v\%agg
03/ 029201 PCT/CNO /01199 Schenme of synthesis 1 2 3 CH3OH, reflex COON H2SO4
000CH VH wbi3®wB2MNH2- H2SO4+ HOO R= H3 CH3ONa H2OH t ol ue~ragenNet/dwsw COOCH3
1. NaOH HN H (CH3)nNH2 Y-N-(CH2)-n 2. HC H2N (CH2)rrHNNH2 HC DCC
pyridine 8000 COOCH2 COOH HCI H3 (CH2)n HN-6NH2 5 Experinental Section

I nstrunents and reaeents HP1100 HPLC system i ncluding binary punp, on-line
degasser, auto-sanpler,

Scheme of synthesis

1 HO . . COOH CH30H, reflux HO . . COOCH,8
H

294

CH;ONa
e ——-
HCOOCHj" Hao_@-CHZOH toluene, reflux HCOOCH2 CH,

NH 1. NaOH
' — = "N ——@—COOH'HCI
2 CH30~C—NHK;H,S0,* H°°°‘©—(CHz)nNHz HZ:'J)—N-(CHz)n

2. HCl
n=0,1
NH DCC NH
3 HO-R &+ HOOC'@‘(CHZ)W—HN“‘NHZ ‘HClI— ™ R-OOO-@—(CHZ)B—'HN-{ NHZ
pyridine
r n=0,1 N
e O

b Loweralkyl

.< c. Ayl F-

etc.

- ~ W,

5 Experimental Section

Instruments and reagents

HP1100 HPLC system, including binary pump, on-line degasser, auto-sampler,
thermostatted column compartment, diode-array detector. The column is ZORBAX ODS
(4.6*250mm). Mobile phase is methanol/water=90:10 (0.1% acetic acid). Flow rate is

0 ImL/min. The detector wave is 254nm.
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thernostatted col um conpartnent, diode-array detector. The co{4NBrchR086RBAX
ODS (4.6*250nm . Mobil e phase is nethanol/water=90:10 (0. 1% acetic acid).
Flowrate is O 1nm/mn. The detector wave is 254nm -18 14 March 2006 WO

03/ 029201 WRE3/@biOh / 01499 All solvents are HPLC grade. MPGSHERIA44r e

obtai ned by API 2000 LC/ M5/ M5 system 'H NVR data are from Anal ysis Center
of East China University of Science and Technology. Al starting materials
are publicly avail abI e in the market. 5 Synthesis of

4- (4- Met hyl benzyl{ - hydr Oxli/bl phenyl - 4- car boxyl ate 4-Meth

| 1 ~ydr oxybi pl | eryll selvengraroiylGeada Kisnecie aregibtanedhy Pl 2689 bEAFMS benzoi ¢

acid 21.4g )Nﬂhm J@E I Soxhl et
appar at us fsl(yPtI lé(rjmi\/{vl A%QQIP%-%CUP llylssilL g\sﬁe{gxI 2 CH luégé}(ﬁ}%geg%gnt rat ed
sul furic acTeghnotbgy. rAlksterting metetialx end pflbircly7®hrlsble Mth@maﬂset renoval the sol vent

by vacuum the residual oil dissolved in 100nL tol uene, washed to pH=7 with
wat er. The organic |layer was dried by MgSO4 and filtered. The obtai ned

filter |iquiynthesis ofiddedeth 1@ 2y Ai-hydmnybiphenpit4-ecboxyhteed char coal and heat ed
to reflux ‘o ) o €Moved the solvent to obtain a white
crystal, 4-¥& £ Crg SabaXylate carboxyl ate 18.2g (yield 80%. 15

4- 44- Net hyl benzyAlsolénodnfdr(omy&mumam)b@nm bak ynLe(0. mcﬂmmoﬁwn of

e hyl hen s AP RS BATY st ttanet Eot S apert A SRRAS ofsguergiotiol )

t ol uene zm@ﬂwroppealej()mmomewaéﬁ élﬂ)ﬂﬂrlcw@ TiesahBelré eﬂu@éd ﬂéi(72n'§hAﬁer Duri ng
the reaction, glFed abddltlonl él's%)gve{a tobing out the
resul% ant nfEMRY il yr"é‘?‘f“&k Fﬁéq‘}‘ @b d“ BrrEsi9dC added

| Ol acet i cpre€i Witk ddtet. CEhedghntcdaye ivdSdriddy NIg$EH- and hﬂere@ btrd siRsingd gani ¢ | ayer
was concentrated under reduced pressure to renove solvent and the excess

4- et hy| berZ¥ar didesivs adésd g cedpin guanbiynfactiatsdieharoah pnd heated deirallyx feroduce t he

crude crystrrds-i5ﬁi;paMd>ﬁlteBeCRyx§5@dlmezs%@behtrtelzsbttammme/dpysmmmtﬁymgl ve a white
crystal 4-(4- 7?5 et hy Iben}é‘12 Jigp dr oxybi phenyl - 4-car boxylate 7.3g (yield
&

719% . ' H NNRUsooNphengbéicapox yw§1—§0°)5 35(s, 2H), 6.90(d, 2H), 7.15(d,

2H) ,157.35(d, 2H), 7.50(d, 2H), 7.60(d, 2H), 8.10(d, 2H) Synthesis of

4- guani di noal kK/Il benzoi c acid hydrochl oride
4-(4-Methylbenzyl)-4’-hydroxybiphenyl-4-carboxylate

A suspension of 4-Methyl-4-hydroxybiphenyl-4-carboxylate 9.0g (40.0mmol), 4-
methylbenzylalcohol 24.4g (200.0mmol), sodium methoxide 1.0g (4.0mmol), toluene
20.0mL, under N; prevention, was heated to reflux 2.5hrs. During the reaction, added

20 additional 20.0mL toluene in order to bring out the resultant methanol under reflux. Then
cooled to room temperature, added 10mL acetic acid and ice 40g to adjust the pH=5. The
obtained organic layer was concentrated under reduced pressure to remove solvent and
the excess 4-methylbenzylalcohol. Cooled to obtain brownish oil. Stood to produce the
crude crystals slowly. Recrystallized from toluene/n-hexane to give a white crystal, 4-(4-

15 methylbenzyl)-4’-hydroxybiphenyl-4-carboxylate 7.3g (yield 71%).

"H-NMR (500MHz,CDCls): 82.35(s, 3H), 5.35(s, 2H), 6.90(d, 2H),
7.15(d, 2H), 7.35(d, 2H), 7.50(d, 2H), 7.60(d, 2H), 8.10(d, 2H)

Synthesis of 4-guanidinoalkylbenzoic acid hydrochloride

0 4-Guanidinomethyl benzoic acid hydrochloride
2N NaOH solution 72mL was added to a solution of methy! isothiourea disulfate

20.0g (0.14mol) in 36mL water with cooling in ice bath, and stirred. Then 21.0g

-19.



0 4- Guani di nonet hyl benzoic acid hydrochl ori de 2N NaOH sol uti oy jiadrdy 208
added to a solution of nethyl isothiourea disulfate 20.0g (0.214npl) in 36nL
water with cooling in ice bath, and stirred. Then 21.0Qg -19 14 March 2006 WO
03/ 029201 vRea3adent/ 01499 (0. 138rm|) 4- ami nonet hyl benzoi ¢ BEVENP14920n
2NNaOH sol uti on was added dropwi se. The mixture was left to stand overnight
at roomtenperature and then chilled in ice water for ]Jhr. The precipitated
white crystals were filtered off and washed with cold water. The filtrate
was di ssol ve in warmIN HCl and insoluble naterial was renoved by 5

filtration.(O7R8mebi4maminemethdbenaeie asid imt40mLi 2N MaeHisalution Wﬁs@ctdad lize. The

col orl ess | tered

and dried, Qgﬁ@‘gﬁi-ﬂ%ﬁ%?ﬁ’:‘%% W}%Egtﬁggr?@ﬂﬂaég?b tegf? or| 3}16“2‘%%?“ ﬁl el d
70% . LC Ns&qyakewﬁqﬂ)lhtlﬁhmp@mnﬁﬁt@f/ Wotesyssadd wera@ﬂterednytfraod; washed dsethmldl\lam

solution 3 : 0 ate 10.Qg

(0.07mol ) %ﬁﬁe &gﬁgeﬁv%sﬁt‘sﬁ"’2%’c’}?‘?dﬁg‘”%}ﬁﬁF‘Sﬂdﬁxﬂ‘!"f’ea’%%e@# e egl? "t%%é?’m 9. 59

(0. 069nol ) filtratgomi. ffbmlﬁtjdnky@nzmc@ntamdjimvm@m thizistallizk.fhie@nlorlésyiprisms added

dr opwi se. The ture ft to a i ght. at ropm t enperature and
then chill e® tarkp%e)ée‘yh ﬂéesolfu TS ‘f%’?ed ‘[\]‘ﬁ‘?f% @f’@i‘#”ﬁ&eﬁfvfl\% te crystals were
filtered ofgduasidthonetiythdnznic deiddgidcbchlatide 22. gigeldf70Vd)r at e was di ssol ve in warm
I N HC1 andefdéllf\%;_vgl @Yﬁ terial was renoved by filtration. The solution was
concentr at ' é o crystallize. The colorless prisms crystallized
when the solution was cooled, then filtered and dried, gave

4- gu@nl di nognzm C %m d. h rgc I .ide 10. Qg (yield 67%. >0 LC/ M5=180( MtH)
Synthesi s oF=42HHAA RIS

ﬁ <(:| 4- rrﬁlt hyl benzyiN N4OHfseuasH SHnﬁIQWEsI didedenztoN ¥ mbthpesidiburda gRalpaxy! at e
ydr ochl ori

4- met hyl be gwf@ %H{})’ rve)i@glr PRiERYith gocling iviey baheand strefs Bep I 8RBFmoD

4- Guani di nofreh el eRiof a%ﬁ! 19 2RyHOE B dndaid, Wa 208eddrdBied.) TiRNd

di cycl ohexyl cabodii m de 4.19(0.020nol) in pyridine 150mM was stirred at room
t enper at ur enigpe paped to m@veﬂé&mweowemmﬁvﬁsBn%thﬁmlml?damgceo‘yatﬁr for rati on.

The ffsi | t rat g, Wage p ,%v.ﬁﬁm(soe«msé rfstdld WER TikterdB B11TaRE WHiHRd $%hicBldWaster! TRat €d wi th

0. 1N hydrochloric acid
filtrate was dissolve in warm 1N HCI and insoluble material was removed by filtration.

The solution was concentrated in vacuum to crystallize. The colorless prisms crystallized
when the solution was cooled, then filtered and dried, gave 4-guanidinobenzoic acid
hydrochloride 10.0g (yield 67%).

20 LC/MS=180(M+H)

Svynthesis of 4-guanidinoalkyl benzoate

4-(4-methylbenzyl)-4’-[guanidinomethylbenzoyloxy] biphenyl-4-carboxylate
hydrochloride

5 A suspension of 4-methylbenzyl-4’-hydroxybiphenyl-4-carboxylate,
2.42g(0.010mol), 4-Guanidinomethyl benzoic acid hydrochloride 2.3g (0.010mol) and
dicyclohexylcabodiimide 4.1g(0.020mol) in pyridine 150ml was stirred at room

temperature for 48hrs, after removed of insoluble materials by filtration. The filtrate was
evaporated to dryness and residue solid was treated with 0.IN hydrochloric acid (S0mL)
0 and ether (50mL), The aqueous layer was washed with ether again and concentrated to

20ml, the resulting crystals were recrystallized in ethanol/hexane, gave 4-(4-
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0 and ether (50nmL), The aqueous | ayer was washed with ether aga1|4gw HZOOG
concentrated to 20ml, the resulting crystals were recrystallize 75

et hanol / hexane, gave 4-(4 -20 14 March 2006 WO 03/029201 PCT/ CNOL/ 01- 499

met hyl benzWMO WA2929uani di nonet hyl benzoyl oxy] bi phenyl - 4- c axdIvcyohat.e9
Hydrochloride 2.9g (yield 55% . LC/ Ms5=494(MtH) 5

4- (4- met hyl benzyl ) - 4' -[ guani di nobenzoyl oxy] bi phenyl -4-carboxyl ate

hydrochl ori de A suspension of 4-nethyl benzyl-4'-hydroxybi phenyl - 4-car boxyl
ate, 2.42g(0. Olormlé 4- Guani di nobenzoic acid hydr ochloride 2.2g (0.010nol)
and di cyclBeiBxipenzbddisnanidieonetiyiyenzaionbbiphenyl Hyaitgixplete Hy@idchiggide st i rred at
room terrpez%g;&?dey)48hrs after renoved of insoluble materials by
filtration trate was 10 evaporated to dryness and residue solid was
treated w tICHISH4MMtHochl oric acid (50n) and ether.(50n), The aqueous

| ayer was washed with ether again and concentrated to 20ml, the resulting
crystals were recrystal l'i zed | n et hanol/hexane gave 4-(4-

met hyl benzy4 aayl)d v, ; R y44-cdrboaylbehylmtidotdiledr ochl ori de
3.0g(yield 60% 15 LC/ 4 anl di no thyI benzoat e
hydrochl ori de A‘SGSBERSPSA*SY 4 5?'”% i ?ﬁ%ﬁ%ﬁ‘féﬁe‘b" bcoxél@ d hydrochl ori de
2.3g9 (0. 0102m2g(0. 01Q)iﬁﬂn@LGdani@gmb&xzﬁibhmdlh)zdmnldoﬂd@ag (Oh)e&mbt)aﬁa)odl mde 4.1g

(0. 020nol) ri dine,20 0 was.stirre room t erature for 48hrs.
Mior ronmifrderedpannia £1p8bared bkl bR PR at o vas

evapor at ed te@petaliReRs 48He aft@TeiEl vl of HsbldbleamtdriaRdl €itkratiohh ThOfilkteyadr ochl ori c
acid (50nl), washe s cqoncentrated to 20mil,

w th et The,, queous | aye
t he ]roesul t|W§P%*PS¢8{%¢r§H% ng?‘ fuespl W%W‘\?S‘Qs"ﬁébor WV\,?}‘FlP%?ﬂ‘ifﬁé{jn@pmp i sopropyl
et her, gavm%u%hgsm\ﬂm#l aghERE RGO WA ARAA R aghiit Aficddh &dntdRd %o 39 (yiel d
759% . 25 LC M5=26 30 4-Phenyl -4' - guani di nobenzoat e hydrochloride A
suspenS| on 29n114th@u%§mtlas rYBals Msrecreaystelipaidp sharalhexgae. Zave-(D: 010nol ), phenol

0y (0.01 iy berd3f eyl pRAHbABEN BN cho . 020mol ) in pyri dine

(150rr1 was irré room tenperature 48hr's. After renoval of
i nsol ubl e nBY&pehdoriderOefyigld e%).on,
15 LC/MS=482(M-+H)

4-Phenyl-4’-guanidinomethylbenzoate hydrochloride

A suspension of 4-guanidinomethylbenzoic acid hydrochloride 2.3g (0.010mol),
phenol 1.0g (0.011mol) and dicyclohexylcarbodimide 4.1g (0.020mol ) in pyridine -.

20 (1 SOhll) was stirred at room temperature for 48hrs. After removal of insoluble materials
by filtration, the filtrate was evaporated to dryness and residual solid was treated with
0.1N hydrochloric acid (50ml),washed with ether. The aqueous layer was concentrated
to 20ml, the resulting crystals were filtered and washed with isopropanol / isopropyl ether,
gave 4-Phenyl-4’- guanidinomethylbenzoate hydrochloride 2.3g (yield 75%).

25 LC/MS=269(M+H)

4-Phenyl-4’-guanidinobenzoate hydrochloride

A suspension of 4-guanidinobenzoic acid hydrochloride 2.2g (0.010mol), phenol

1.0g (0.011mol) and dicyclohexylcarbodimide 4.1g (0.020mol) in pyridine (150ml) was

30 stirred at room temperature for 48hrs. After removal of insoluble materials by filtration,
the filtrate was evaporated to dryness and residual solid was treated with 0.1N

hydrochloric acid (SOfnl), washed with ether. The aqueous layer was concentrated to
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the filtrate was evaporated to dryness and residual solid was tr t ed éh
0. IN hydrochloric acid (50m ), washed with ether. The aqueous I e Q\/ﬁé\b
concentrated to -21 14 March 2006 WD 03/029201 PCT/ CNO1/ 01499 20m , the
resul ting woysialst were filtered and washed with isopr opamatr/dNoi/sanr opyl
ether, gave 4-Phenyl -4'- guani di nobenzoate hydrochloride 2.2g (yield 75%.
LG M5=255(M+H) 5 4-(4-Bi phenyl)-4'- guani di nonet hyl benzoat e hydrochl ori de A
suspensi on of 4-guani di nonet hyl benzoi ¢ acid hydrochl oride 2. 3g(0.010nol), 4-
phenyl phenol 1.7g (0.010nmpl) and di cycl ohexyl carbodi mi de 4.1g (0.020nol) in
pyridi ne (2&0kthe remidtingtciystabsdvent filteyechandevaskedawith isopfropandBlisapropid etber, r enoval
of i nsol ubl t el I £ ) ol ra evaporated to
dryness andgr\Jeg?‘r %Leé?t F'paédﬁ()b% zr%éegg%g%o%ﬁ(?rh&foig&’%ﬁ Rydrochl ori c acid
(50n), wash€dvVB#235(dt-Her. The aqueous | ayer was concentrated to 20m, the
resulting crystals were filtered and washed wi th isopropanol / isopropyl
ether, gave 4-(4-biphenyl)-4'"- guanidi nonet hyl benzoate hydrochl ori de 2. 5g

(yield 65% 4-(4-&'?611\65?1&46 glidiborddihyibendodts Ipldesetilotidd' - guani di nobenzoat e
hydr ochl ori de A c ,acj d hydrochl ori de

f 4- dj, nob
2.2g(0. 0100l ), %%”s' ‘1? Ssrarld%‘é%gt'hrtrg?@@%%hy%ahlarxt%ts&ﬁ@t@rp@aﬂbodi m de

4.1g (0. OZOMn)yrphaadw F@ @mmoo)latiemc)jcmﬁescyﬁmwlﬁﬁheat1gr(0@aotasrr§nﬁ§>9ﬁd45ee for
48hrs. After renoval i nsol uble materials filtrati on, thefrltrate was

evapor at ed § léoatlwessgrrs% roQIy fegpaTatse {9 ds%sAﬁ?ré%'P%‘dﬂ ff ingoloke matesjals
hydrochl ori gy &taioh, 2R Hikrate WaS B oMo BiyRQE andRGdRA SARUSas tRYRE WS
concentrated to 20mL., the resulting crystals were filtered and washed with
i soptbpanol 0,1 hygpachisyir acid (ROmD), washpd with ethep Tha agnepys.1aver wes soiicentriéidenz oat e
hydrochl ori g)eZO’%an@le ('ééh%hec&gta@s wel"eqtlwﬁfd?‘a%a \A(agﬂ'éd)wxgﬁsopropanol / 1so’Rropyl ether,

4- (4- Met hyl phenyi ) - 4’ - guani di nonet hyi benzoat e drochlorid suspensi on of
4- guani di nogaMe 4413‘2;1412?@}’1&:4 cﬂuﬂnlﬁ‘}lﬂwggﬂb@rlpﬁehﬂdr lqrige 8@l 65%)- met hyl phenol
1.1g (0. 010pp|N1s2 ﬁ.vcl ohexyl - carbodimde 4.1 g (0.020nol) in pyridine
(150m) was stirred at roomtenperature for 48hrs. After renoval of
insoluble materials by filtration, the filtrate was evaporated to dryness
and fSeS' duah (?cﬁlblg:n%ﬁﬁ j@antufrQ@Jcnuat@htyﬁroghlotjuu hydrochl oric acid (50m),

washed wit h—ettier. The aqueous [ ayer concentrated to 20mL, the

resul ting cryst aAsuvpenseorfQﬂ4t-$lae1dmahfdlzwashédiydmt}rhoer@rﬁgdb&Hhﬂol)’ 4« 22

phenylphenol 1.7g (0.010mol) and dicyclohexylcarbodimide 4.1g (0.020mol) in pyridine

(150ml) was stirred at room temperature for 48hrs. After removal of insoluble materials
by filtration, the filtrate was evaporated to dryness and residual solid was treated with

20 0.IN hydrochloric acid (50ml), washed with ether. The aqueous layer was concentrated
to 20ml, the resulting crystals were filtered and washed with isopropanol / isopropyl ether,
gave 4-(4-biphenyl)-4’- guanidinobenzoate hydrochloride 2.6g (yield 70%).
LC/MS8=332 (M+H)

4-(4-MethvylphenyD-4’-guanidinomethylbenzoate hydrochloride

[\)
wn

A suspension of 4-guanidinomethylbenzoic acid hydrochloride 2.3g (0.010mol),
4-methylphenol 1.1g (0.010mol) and dicyclohexyl- carbodimide 4.1g (0.020mol) in
pyridine (150ml) was stirred at room temperature for 48hrs. After removal of insoluble
materials by filtration, the filtrate was evaporated to dryness and residual solid was

30 treated with 0.1N hydrochloric acid (50ml), washed with ether. The aqueous layer was

concentrated to 20m], the resulting crystals were filtered and washed with isopropanol /

-22.



14 March 2006 WO 03/029201 PCT/ CNOI /01499 isopropyl ether, gave M rch 2006

4- (4- met hyl phenyl ) -4'- guani di nonet hyl benzoat e hydrochl ori de L& z?

759 . LC/ M5=284 (MtH) 5 4-(4- Met hyl phenyl)-4" - guani di nobenzoat e

hydr ochl ony@lesdrossispensi on of 4-guani di nobenzoi ¢ aci d hydeepbhavdishe
2.29(0.010nmol ), 4- methyl phenol |.1g (0.010nol) and di cycl ohexyl -
carbodimde 4.1g (0.020nol) in pyridine (150mM ) was stirred at room
tenperature for 48hrs. After renoval of insoluble materials by filtration,
the filtrate was evaporated to dryness and residual solid was 10 treated

wi th 0. 1N hyapromt ktben, gavadi-@-ni<sliyiphenylveld hgoinidirtometiyltenzoaftgdmgnlerids | ayer was
concentratefi 8’ g)%,,/ the resulting crystals were filtered and washed with
|sopropanol i sopropyl ether, gave 4-(4-nethyl phenyl) -4'-

guani di nobdcﬁ/m#.mmwﬁahl oride 2. 20 (yield 75% . LC/ M5=270 (M+H) 15

Ref erences and notes: 1. US Patent 4, 348,410 2. J.O C. vol. 33 (1985) 652
3. Wenren et al Reactions of drugs synthesis published by chem cal industry
of CIsi na. @m-Met@mmvﬂ)@ﬁaﬂ timalbenmmmcﬁloﬁﬁ ¢ hods of organic drug

publ i shed by Phaymaceutic sci.ence tec | 0 i S 30 Exanple 2.
Activities of G\M Zf‘.g%‘g di n'?ef‘@‘%?ﬁ‘ %@6‘?‘%*%‘3?%25@6%%}‘“ wer e found
to have difhen V\ﬂpﬂenbnhll@{(lmbh‘lol)aﬁd gieycioRRylt E@b@iﬁ@w&hlgf(o B0 in (Table 1).
For exanpl e, Il e the phen ester (PI-10_1) derivative had an | C50 of

>200. t M on Hridg ({3 O@PIBW%FW%?H TOPM tSRREFAIE éqr. 43his- Afteg ngmoxal ofinsplibleheny
(PHO2), 4- %Ml‘lﬂb@)nmtra{lgﬂﬂ;%)ﬁltrﬂé W?a§ é\fapwaﬁéh Wéss 4f3H04dual 891 whisbi phenyl

(BPOL) decreased from >200, 16 26le, respectively.

Si gni%f i canttrepted;with 0.y Pisodiost af«‘lde(’é%m'é,dmbmﬂléh cibiro Thomaueaeslnyes gl 1o E
cobi. (Iri S&Yi@en%ratealto 200! Bk resﬁﬁﬂ%@ystal@\”e&e ﬁlteileQi 3118% hbd jvgfth(lget%? " o]a}nd Kato et

al ., J. Enzyne.|nhibition, ). Pative ts of
i ndi vi dual isenseml sthex 84‘4%45(4611%1@%13@)’1)115“ emn@wbmatﬁbrﬂr@ﬁwéor@arze?g whet her the
target cel I@,ley)ﬁ@@Ecol i, B. Subtilis, S. aureus or S. epidernridis (Table

2). In
LC/MS=270 (M+H)

15
References and notes:
1. US Patent 4, 348,410
2.J.0.C. vol. 33 (1985) 652

3. Wenren et a] Reactions of drugs synthesis published by chemical industry of China.

20 4. Chen fener et al Synthesis methods of organic drug published by Pharmaceutical

science technology of China

Example 2.  Activities of GMCHA derivatives
Different modifications of GMCHA were found to have differing inhibitory

effects on the growth of E. coli (Table 1). For example, while the phenyl ester (PHO1)

[\
wh

derivative had an 1Csp of >200 pM on E. coli growth, various modifications at the 4-
methylpheny (PH02), 4-ethylphenyl (PHO03), 4-tert-butylphenyl (PHO4), and 4-biphenyl
(BP01) decreased from >200, to 167, to 45, and to 26pM, respectively. Significantly, the
effects of these compounds were not restricted to E.coli. (Irisawa et al., Biol. Pharm.

30  Bull, 16:1211-1215 (1993); and Kato et al., J. Enzyme Inhibition, 8:25-37 (1994)). The
relative effects of individual members of this class of molecules remained the same

whether the target cells were E.coli, B. Subtilis, S. aurcus or S. epidermidis (Table 2). In

~23.



-23 14 March 2006 WO 03/029201 PCT/ CNO1/ 01499 each case, the mPEfVIa?th |ve
conpound renai ned the 4-bi phenyl (BPOLl) derivative. Interestingly

for a specific conpound varied significantly for different bacteri al

speci es, wbh3aiaamst a two-1og di fference between those tlpgtr/overesbest ed.
For the 4- biphenyl ester (BPOL), for exanple, it seened that Staphyl ococcus
was one log nore sensitive than Bacillus, which was in turn one | og nore
sensitive than Escherichia. Table 1. Effects of GMCHA Derivatives on E. coli
G owh and Proteinase In Activity COMPOUND STRUCTURE PHOL Phenyl PHO2

4- Met hy| phaivgse, PdGoost efféduyk pheponhd mained the-4Qbiphenyl] (BRIRddrMREVePHOG6 4-terl -

But yl pherykregingty, BledlTi oo hroific cdmpoutid vdiiddaidnificaptiefoy difBRod battddaphenyl BP02
2- Bi phenpects 6uibalfibsbr thd- 136 Biffefendelibtaétn tHabkiat derehitdt@l For thé 4-Var i ous

Aromat i c bighes sstef (BB for@Rahple, ifdcombdhef Stphlyfrbent wabael1eg indte Speci es
COVPOUND sétisfdlve Barpaci 1R RuGdiUREs iRiaR ode ¥R inltyd s¥hsiiyé than Ebcherichia.

Table 1. Effects of GMCHA Derivatives on E. coli Growth and Proteinase In Activity

: , E. coli .
COMPOUND  STRUCTURE Z-coliGrowth o o i  celn Trypsin
ICs0 (1M) Ki (M)
ICs0 (WM)
PHO1 Phenyl o—@ >200 >200 110
PHO2 4-Methylphenyl o—@—crl, >200 >200 78
PHO3 a-Ethylphenyl  o—{_Y-cn—on, 167 200 48
4-tert-
PHO4 Butylphenyl o—@—cwH,), 45 38 64
Cl

24-
PHOS Dichlorophenyl 0—-@-0 92 62 46
. ) a
2,4,6-
PH06 Trichlorophenyl O‘QC[ 44 35 273
o

BPO1 4-Biphenyl o~ () 26 17 54
o~ )
W,

BP02 2-Biphenyl 74 83 187

Table 2. Effects of Various Aromatic Esters of GMCHA on the Growth of Different
Bacterial Species

COMPOUND STRUCTURE E. coli B. subtilis S. aureus s epidermidis

ICs0 ICio0 ICso ICi00 ICso ICy0 1Cs0 ICi00
PHO1 Phenyl °—© >200 >200 >200 >200 151 >200 128 >200
PHO2 4-Methylphenyl O—Q—CH, >200 >200 >200 >200 47 120 48 120

PHO3  4-Ethylphenl °*©—°“=—°H’ 167 >200 129 >200 15 50 14 50

PHO4 Bu?);lt:}rxt;nyl o Mcemn 45 90 26 50 34 15 29 10

BP0l 4-Biphenyl 0 26 40 4 10 0.6 2 04 1.5

.24 -
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PHO3 4- Et hyl phenl PHO4 4-tert- Butyl phenyl BP0l 4-Bi phenyl i B.
subrilisS. mei,sS. epidernudis ic,ulC .1Cmns 00IC'M..1c,I1C Cﬁ%‘amﬁzo(ag
>200>200>200>200151>200128>200 >200>200>200>2004712048120

167>20012%Q 05801450 459026503. 4152. 910 26404100. 620. 41pdr/erkd/offigo COl |
Gowmh E. coli Trypsin IC o (tIMProteinase In 1C (HVM 1C o (NM

>200>200110 >200>20078 167>20048 SUBSTI TUTE SHEET (RULE 26) 14 March 2006 WO
03/ 029201 PCT/CNO /01499 Figure 1 illustrates the effects of GVCHA
derivatives on cell growth, DNA synthesis and proteinase In activity in

synchr oni zed EFlgiﬁéllll@%{rhﬁsthEEffécts BCMEHAMerivawae bk i &dthCBNlAS in the
absence of ou d PHO4. Ig Vi,abl e cel |, nunber and %} t hym di ne
upt ake Wersé{rl EXIS BiRtgInate 15 afivity jimyariyapized Bcal ek elreﬂag@“it ofictivity was 5

det er mi neds ﬁéhr&ﬁzeﬂ%lls mtﬂé Wtikifoe off Edipotd PHOARY)S OlabRicell RAEmbdriaal Fﬁ]gn of cell
di vi si on. b) and 81&9 pearance of proteinase In activity at -30 mn and
wepe

+30 min, fmaﬁéjaﬁ Fjreipfep@ln end metetiasel In getiMiived peri od, the
perigd betd@?&&nﬁ:@ bt 36lbeeiidteRA1s2MEnd 28t WAl 1R first sign of cell division. () and

(c), Appearance of proteinase In activity at -30 min and +30 min, respectively. P, Q, and
R represent the cell division period, the period between cell division and initiation of
chromosome replication, and the period between initiation of chromosome replication
and cell division, respectively. Right, Growth of synchronized cells in the presence of
‘ 10 27puM compound PHO4. (a), The inhibitor was added at -8 min (arrow). The sample was
| as described above. Note that without PHO04, duration of P, Q, R1, and R2 was 15, 15, 15,

and 10 min, respectively, whereas with PH0O4, DNA synthesis was initiated at 30min and
DNA synthetic activity doubled at 65min. The R1 period was prolonged from 15 to 35
min. (3), Appearance of proteinase activity at about 30 min as in control cells, but had a

15 prolonged half-life. ,

Since the GMCHA derivatives were originally identified as synthetic trypsin

inhibitors in vitro, we investigated whether a trypsin-like protease could be detected in E.
coli extracts using as fluorogenic substrate Boc-Val-Pro-Arg-NH-Mec. (Kato et al., Zur.
J. Biochem., 210:1007-1014 (1992)). We detected a single activity and had purified it to

20 homt‘)geneity. This was achieved in eig;ht steps, with a 2,880-fold purification and a yield
of 15 percent. The purified enzyme has a mélecular mass of ~66 kDa and an isoelectric

) point of 4.9. Based upon pH optimum, hydrolytic activity on various synthetic substrates,

and effects of various known proteolytic inhibitors, this E. coli protease has very different
specificity than mammalian trypsin or any of known bacterial enzymes. Most exciting is

25 the finding that the sensitivity of the purified enzyme to various GMCHA derivatives
paralleled exactly their inhibitory effects on E. coli (Table 1). This latter finding may
suggest that this protease is the molecular target within the E. coli cell for this class of
growth inhibitory compounds. We had gone on to demonstrate, using synchronized E.
coli cultures, that expression of this protease is restricted to just before the initiation of

30 chromosomal DNA replication (Fig. 2, left). (Kato et al., Biol. Pharm. Bull., 16:552-557
(1993)). Furthermore, addition of the 4-tert-butylphenyl (PHO04) derivative after DNA

synthesis had initiated did not affect that round of cell division but retarded the next cycle.
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chronosone replication, and the period between initiation of ct? %f%@
replication and cell division, respectively. R ght, Gowh of ém 1zed
cells in the presence of 10 27M conpound PHO4. (a), The inhibitor was added
at -8 m n Wersomper The sanple was as described above. NopericRefeMbs hout
PHO4, duration of P, Q R, and R2 was 15, 15, 15, and 10 mn,

respectively, whereas with PHO4, DNA synthesis was initiated at 30m n and
DNA synthetic activity doubled at 65m n. The Rl period was prolonged from 15
to 35 mn. (b), Appearance of proteinase activity at about 30 min as in
control ceHosevdrddditad of thSntibicdr priged thedhitialio €FDINA Répicdtivg réMieddinder i vati ves

were origi naIIy |dent|f|ed aswdsynthetlc trypsin_ inhibitors in vitro, we
i nvest i gat BOlmgatioet t%FttSﬁ"%@P oficell dpyisanafige 1. tight)g Togethpss thesedesulth £ col i
extracts uwf@&t%ttlilm&% €bablyRakicbRs Bpk] %t‘h?hﬁtlaﬁ()go%ﬁrmgson{eKato et

, Eur. Bi ochem, 210;1007-1014 (1992)). W detected a single activity
and had ququ'F%ﬂ’“luﬂEtﬁ?llzmdﬁbﬁé@éﬁ’éltﬁfﬁetofmhsbl yabhirewali astersdfght st eps,
withsa 2, 88Rr¢ahd v@yﬁaniedqafs b&pnﬁggotanagm{ dnd RS gehé“@@rdea%l wmgrz@u“ fi ed
enzyne has a nol ecul ar nmass and an Tsoelectric
Based uponThepdfteenuencodaidrtikle proteir wit twa/actine sites ifespoteipase ﬂreandc su bst r at es,
and effect S p t i pr ot ease
has very d??éggrg alng |$¥%lf{/%% LM 1% 9@%% (E% siAn&gréllgﬁeyﬁgp(leknom
bact eri al pmmrms wa&/p&tlaléoqmnﬁpmgomsB Sebrilisend itwab signityniahibitérebysenisig i vity of
the purifi I exactly their
i nhi bi t or ygsg I ¥§ E’mﬁ tﬁﬁ?&?{ﬂ%ﬁéﬁ c%%glatfﬁwlt\ﬁ%ﬁ%“tIR%E?&%%#%&S t%g suggest
thatOthis gromtleaﬁrhebsct&rhe(lrrm“emuhlarBzdlaﬁ’lgwm Balf Hionl 21 héZE (16@3)) ’ﬂmlsé for this
cl ass of h inhibitor trate, using
synchr oni 2 BT stropgystkectle GRAPBHEERunale CEFORARE 170 O RRRler
restrict edptooemassﬁn haeifoos bactehe andiatsiraig iolnbiddr f30the pro@imsoisabefiNddan @phi cat i on
(Fig. 2, Ieft) (’_ﬁg % Bi ol . Pharm Bull., 16:552-557 (1993)).
Fur t her nor &P¢ 88 tfqaf)tﬁ“ ?g?“ﬁe 4-tert-butyl phenyl (PHO4) derivative after DNA
synthesis had initiated did not affect that round of cell division but

retarded the next cycle. -25.14 006 WD 03/029201 PCT/ CNO1/ 01499
However , additiéﬁ——"@l&-&h&@%m&?—ﬁr to the initiation of DNA

repli cat| on resnldoegl dofpoldatsuredhere 3-(@imdtiiatensd)y®- r ound of cell division
(Fig. 1, right), Together, these results hat rot ase

pr obabl y pégueniginome Ibgnzaylopy) Piphenylefisc ?ﬂwfaé& %%#085 Spefi ¥ efepl i cation
in E coli the%&l’v\thhﬁ?l ?% loFiand Bsinpl@kIg@tadRhted B {yﬁbﬂz aOVhriBYs ;s}lne aromatic esters
of 5 GVCHA nane i S enzyne proteinase its gene was identical
with priC. MICs (ug/ml) of several substances against 9 strains (ATCC4350 ATCC43629,
20 ATCC43 526,ATCC43579,ATCC49503,ATCCS51110,ATCC51652,ATCC51653,

ATCC51932) of H. pylori were examined. NE-2001 had minimal inhibitory

concentrations (MICs) ranging from 0.10 to 0. 48 pg/ml. Summary is shown in the

following Table 3.

Table 3. Summary of MIC Range against H. pylori

Substance MIC Range (ng/ml)
NE-2001 0.10-0.48
Amoxicillin 0.01-0.08
Clarithromycin 0.01-0.90
Metronidazole 0.65-2.45
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The pri C gene encoded a 67kDa protein with two active sites for j e
In and oligopeptidase A (Jiang et al., J. Biochem, 124:980- éégﬁa?ﬁlgg@lﬁ A
proteinase In |like proteinase was partially purified fromB. Subtilis and

it was stomwoysezotuibited by various esters of GVCHA, and g#eigophfoscts were
co-related with their inhibitory effects on the 10 growmh of the bacteri a.
(Irisawa et al., Biol. Pharm Bull., 16:1211-1215 (1993)). These results
strongly suggest the ubiquitous occurrence of proteinase In or proteinase
In-1ike proteinase in various bacteria, and a strong inhibitor for the
proteinase is feul 1llﬁ§ra€é@tl{é€%’uH;bpl@:ﬂ%f&@@bﬁh@@érﬁﬁduﬁhl\mml 15 Exanple 3.
Activities of NE-2001 A novel conpound reported here 4-(4-nethyl benzyl)-4'-

[ guani di nomastesicidalieisy waseramingha yprious cergepisationd é5-2l\§9ua/o@)1foré uts. cal | y

i nhi bited fﬁ%q@@j@ ori
vari ous pHTthE/F(l;"s%s?Wdthvecb)fu ofwagélblﬁdalp stan?ggggg/g?%@g%%stg I‘al.élﬁl’llg %(ATCC43504
ATCC43629, agalﬁ)st,!Hl' BUHES N, mmwmmammngmmmnﬁm @52, ATCC51653,

AT 1932) H xam n NE- 2001 had m n i bitory
concent r at ild? gg’@mp&%bb% ?‘i‘%’rﬁ %ci%aé‘sl‘ By ’n‘i‘”‘1 ﬁ??ﬁ‘}é):il'{}ai’%c shown in
the foll O&Hgﬁ'@ékﬁlg%re 3habl e 3. Summary of M C Range against H pylori 25

Subst anceNEC Range m ) NE-20010. 10-0. 48 Anoxici‘llin0.01-0.08
C arithronyci nﬁlgelP 30 btrajes the artidH zploaieiieys of the comppund NGk abvrmigus\0

03/ 029201 Pg;wag\gg %%aﬂe%a&ney bMata%atm@sﬁs%t BB dagalhkn@/b@dﬂ effects of
t he corrpour? NE- 200 act ericidal fect was exam ned at vari ous

concent r at %8 exan l]!éd (LablogLnDpvieusly thi@i gesistant Pepseriacappearadiat all fegted cur ve was
sho in Fi bactericidal effect against H

pyl\(l)vrlal. Noc\g)?%%%\dg)n(z)o?%n?@?n%mggjgbl?%&)ed in 3hr at a concentration of 5
1.25.tg/m . NE-2001 showed bactericidal effect against H pylori in all

tested pH ran g'Fablé R%}fp@ﬁr‘c%%?eqﬁé&y LF N’a?l}n‘al Resistant Mutation against NE-2001

Selected Concentration
Organism Of NE-2001 Frequency
(ug/ml)
H pylori 0.30 <34x10"
: 0.60 . <34x10% .
ATCC43504 1.20 <3.4%10°
15 A study on a single dose toxicity of NE-2001 was performed orally in male mice.

At a dose of 2000mg/kg of NE-2001 (maximum dose prepared as 0.5% methylcellulose
suspension), no animal deaths occurred and all animals gained weight. General toxicity

was also observed in neither cases. Apparently, NE-2001 is a safe (Table 5).

20 Table 5. NE-2001 Single Dose Toxicity in Mice
Animal /Age Mouse/6 Weeks
Administration Route Oral
Sex ' Male
No. Of Animals/ Group 5
LDs (mg/kg) >2000
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Figure 3. Illustrates the anti-H pylori effects of the conpound Mareh@g46 at
various pH values. The appearance frequency of natural resistant nutations
agai nst NE-2001 was exam ned (Table 4). Cbviously no natural resistant
bacteria apfeB08%oht all tested O concentration of NE-20FCTYONBE14Y20g/ ).
Tabl e 4. Appearance Frequency of Natural Resistant Miutation agai nst NE-2001
Sel ected Concentration O gani snOf NE-2001Frequency (I Lg/m) 0.30< 3.4x 10"8
H. pyl ori 0. 60<3. 4x10"8 ATCC435041.20< 3.4x 10"8 15 A study on a single dose
toxicity of NE-2001 was perfornmed orally in nale mce. At a dose of

2000ng/ kg of NE-2001 (rmaxi mum dose prepared as 0. 5% net hyl cel | ul ose

onbrar Dokt ol RO 8B AGAbHO LB FEHIELf: ARCuRlve TR AR Mh WAL ) ) | ¢
a saf e (Tabbémit)the ROpT abthe irSentNE- 30104 mSilMfigateonDesle bdappacnt tp thase b gkill Ani mal

/ AgeMb / 6 ks .Adm.ni j Rout eOr.al. | No. O i s/, G 5
U025 (i dn U555 115 Pl B e RHb P i SOt B kapp e 68 lfRadéy, O O0P°

exanpl es arolmimscl uded for illustrative purposes only and is not intended to
limt the scope of the invention. Since nodifications will be apparent to
those of skill in this art, it is intended that this invention be [imted

only by the scope of the appended 5 clains. 14 March 2006 CLAIMS 1. A
conpound, or a pharmaceutically acceptable salt thereof, having the
following formula l: --"NH(CH 7n--(~ /)--.000R
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wherein n is an integer from0-1, and Ris elected fromthe grohMaESNEI0 i ng
of Cl.1o0 alkyl, C(-lo aryl and 000CH2 and wherein when nis 0, Ris not

Cl-lo aryl. -CH3 2. A compound or a pharnaceutically acceptable salt

t hereof, having the follow ng forrrul a l1: H~ H2N NH-CH CO0 OOCH2 ( )-CH3
3. A pharnaceutical conposition, whig g’posi tion conprises the conmpound of
claiml1 or claim2. 4. The phar rraceutl cal y conposition of claim 3, which

further conprises a pharnmaceutically acceptable carrier or excipient. 5.
The use of an effective amobunt of the conpound of claim1l or claim2, or a
phar maceut;i Cﬁ'Jan}ﬁ)%ﬁS,p&a?kﬁaﬁﬁk&uﬁdﬂﬁ&%@ée ptitle %ﬂfeuferr@dqaﬁ%hgrﬂh@%olwiﬁg' cament
for treatin $¥event| di seasé or di sorder caused by

Hel i cobact er (H pylori) infection in a subject to which such
treatment or preventlon i s nétded or r e. 6. The use of claimb,
wherein the subject is a mamgl . NH‘%’”@TJ%@M claim®6, wherein the manmmal
is a human. 8. The use of cIa|n15 whi ch conprlses adnlnlsterlng t he
conmpound of or .a har mac cept.abl e salt .ther , to the
cuby oot o whainaa gt nufter Bog! OuinithRaDrlsted SETRHR abud Eppidyiierad Cro

phar rraceutailﬁ’zhlcclcomndsmdl on of claim3 to the subject. -29 14 March 2006 10.
The use of claimb, mhereln the di sease or disorder caused by H pylori
infection to treated or evr~ ed |s chroniexgastritis, gastroduodenal

ul cer, adenocarci noma o wa-c@a‘s-mc | ynphoma or gastric
cancer. 11. The use of claim \/\herel n the bject is treated w thout

adm nistering an anti-H  pyl or| agent. 12. The use of claim1ll, wherein the
anti-H pyl oarid wfesin wherpii & QR Bwop G, nfdrbl. t or

2. A compound or a pharmaceutically acceptable salt thereof, having the following
formula II:

H
Vs Y —co0—{ I )—cooon—{ H—on
H.N '

3. A pharmaceutical composition, which composition comprises the compound of
claim 1 or claim 2.

4. The pharmaceutically composition of claim 3, which further comprises a
pharmaceutically acceptable carrier or excipient.

5. The use of an effective amount of the compound of claim 1 or claim 2, or a
pharmaceutically acceptable salt thereof, in the preparation of a medicament for
treating or preventing a disease or disorder caused by Helicobacter pylori (H. pylori)
infection in a subject to which such treatment or prevention is needed or desirable.

6. The use of claim 5, wherein the subject is a mammal.
7. The use of claim 6, wherein the mammal is a human.

8. The use of claim 5, which comprises administering the compound of claim 2, or a
pharmaceutically acceptable salt thereof, to the subject.

9. The use of claim 5, which comprises administering the pharmaceutical composition
of claim 3 to the subject.
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(PPlI'), metronidazole, clarithromycin or anmoxicillin. 13. The uslg cé%én
wherein the H pylori is a resistant strain induced by PPI, MRIEly e,

clarithromycin or anoxicillin treatnment. 14. The use of claimb5, vvherel n the
conpound or a pharmaceutically acceptable salt thereof is adm nistered by
i ntracavernous injection, subcutaneous injection, intravenous injection,

intramuscul ar injection, intradermal injection, oral admnistration, or

fs gg' Cg} a@l@‘ *i*héh&é‘&f@l@m 55 withen H%edlgasgbﬁﬁﬁb@er%'l&lﬂ Hyuyt }5‘;%11‘5@?9&&61?95 a R
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or a phar texdistal etamayh,ag?émtlmpbompt gasheg eapter. and an anti-H. pylori agent.
17. The conbination ,of claim 16, wherein the anti-H pylori agent is PPI,

met r oni dazl‘i" "?he ﬁlr:ﬁa)éf élQBPSW\GI?é?eWth@ E&iid frkdled dRholf IRkt Il faéh slif.gctive
of ac

anount nat 1 on , Or a pharnaceutica ceptabl e
salt theréQi ’iﬁget“ e preparation of a nedi carrent for treating or preventing
a di sease or disorder caused by Helicobacter pylori (H pylori) infection
in a subj th The usbiofltigitc Nt whatiiethe 0iti-Hr pventdgent isSpreedpemprint@aor abl e.

19. A kit 11?@&51513:1&?%?4&1‘?1% ﬁ h@ggg@;&g pf claiml or claaim2, or a

phar rraceutl o acceptable sal and an instruction for using said
conmpound or har maceutically acceptable salt in treating or preventing a
di sease ord3diTeruserof cdaims&dwbyredn theyHopilorinkser resshant 2trainiinduced Watii RPY, ki t

conpr i ses nidi®nidyzbleNalatithiomiciglodiamokkilliam@amientnst ruction for using said
conbination in treati ng or preventing a disease or disorder caused by H.

pyl ori inf ueof an effective amount of he [of6) natjion of a
conpound K gvff tg%afl CllaB'PI be"ﬁalmﬂnépqwnp :OF_agpyiarmaggiic &%@p@&@ﬁ krein n
is an i nt depseofi rlémadmlDlStaWd Pyl singheaverwus r oReeting, gsuqitansays s trjejions

hydr ogen, intlavifiowd Kymjectionpo iatrpmussudarCOMgddeio) /iptrddddmah tifjectiigpasral i on of

a medi Ca”ﬁ&ﬁuﬁl%aﬁcﬁle@f{og apgdlgﬁlqgﬁed%hng a di sease or disorder caused by H
pylori infection in ject to which such treatnment or prevention is

15. The use of claim 5, which further comprises a step of diagnosing or pragnosing H.
pylori infection in the subject.

16. A combination, which combination comprises the compound of claim 1 or claim 2,
or a pharmaceutically acceptable salt thereof, and an anti-H. pylori agent.

17. The combination of claim 16, wherein the anti-H. pylori agent is PPI,
metronidazole, clarithromycin or amoxicillin.

18. The use of an effective amount of the combination of claim 16, or a
pharmaceutically acceptable salt thereof in the preparation of a medicament for
treating or preventing a disease or disorder caused by Helicobacter pylori (H. pylori)
infection in a subject to which such treatment or prevention is needed or desirable.

19. A kit, which kit comprises the compound of claim 1 or claim 2, or a
pharmaceutically acceptable salt thereof, and an instruction for using said compound
or pharmaceutically acceptable salt in treating or preventing a disease or disorder
caused by H. pylori infection.

20. A kit, which kit comprises the combination of claim 15, and an instruction for
using said combination in treating or preventing a disease or disorder caused by H.
pylori infection.

21. The use of an effective amount of the combination of a compound having the
following formula III:
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needed or desirable. 22. A conbination, which conbi nati on conpt4 Bascha2006
conmpound having the following formula I1l: HN ~I -"--NH(CH2r\ /) COOK H2N
wherein n is an integer fromO0-1, and Ris elected fromthe group consisting
of hydrogen, C(ao alkyl, C-10 aryl and COOCH2 -CH3 or a pharmaceutically
acceptabl e salt thereof, and an anti-H_ pylori agent. 23. A kit, which kit

conpri ses a conpound havi ng {'f ﬁ@pr@g»cB@f mula I11: HN ~"-NHCH  H2N
wherein n is an integer from@-1, and is elected fromthe group consisting

of hydrogen, Cl1.,0 alkyl, Cl1.10 aryl and -CH3 or a pharnaceutically

accept abl e s@hbrel8rig @, infé@r Frbnh 0ST,r44At RAB el Bted! SoRYtiRAEIbUp CRABIGLHR 0PI
phar maceut } i&l I ce L treating or preventing a di sease or

abl e sal
di sorder ¢ seogg%y 1H98%<9'P’()(f%i"°?ﬂ?ealg: i on.

COOCHZ'——'@“—CH3

in the preparation of a medicament for treating or preventing a disease or disorder
caused by H. pylori infection in a subject to which such treatment or prevention is
needed or desirable.

22. A combination, which combination comprises a compound having the following

formula III;
HN
}—NH(CHm—chom
HaoN

wherein n is an integer from 0-1, and R is elected from the group consisting of
hydrogen, C,.;0 alkyl, Cy.p aryl and

OO

or a pharmaceutically acceptable salt thereof, and an anti-H. pylori agent.
23. A kit, which kit coinprises a compound having the following formula III:

HN,
ynu(cngn—@—cooa
HoN

wherein n is an integer from 0-1, and R is elected from the group consisting of
hydrogen, C;.j alkyl, Cy.¢ aryl and

OO —on

or a pharmaceutically acceptable salt thereof, and an instruction for using said
compound or pharmaceutically acceptable salt in treating or preventing a disease or
disorder caused by H. pylori infection.
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