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[ 0001] The present invention clains benefit of U S.

Provisional 5 Application Serial No. 60/403,791, filed

August 15, 2002, which is hereby incorporated by
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cancer, AIDS, diabetes, deep burns, and wounds (Van Delden et al., Emerg.

20  Infect. Dis. 4:551-560 (1998)). During infection, P. aeruginosa produces
numerous virulence factors that cause tissue damage. In the case of CF, P.
aeruginosa causes chronic, fatal lung infections in over 90% of patients (Hoiby,
Acta. Path. Microbiol. Scand. Sect. B 82:551 (1974); Mahenthiralingam et al.,
Infect Immun. 62:596-605 (1994); Smith et al., Cell 85:229-236 (1996)).

25  Although several anti-pseudomonal antibiotics, such as -lactams,
aminoglycosides and quinolones, are used in clinical drug regimens (Kovacs et al.,
Infect. Med. 15:467-472 (1998)), P. aeruginosa frequently develops resistance to
these treatments (Oliver et al., Science 288:1251-1253 (2000)). Compounding the
difficulty in eliminating the infection is the intrinsic ability of P. aeruginosa to

30 develop a biofilm (Costerton et al., Science 284:1318-1322 (1999)). A biofilm is
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25  the signaling molecules are called autoinducers, because of the feedback role they

play in QS. In P. aeruginosa, two R proteins, known as LasR and RhIR, and two 1
proteins, known as LasI and RhlI, have been identified (Passador et al., Science
260:1127-1130 (1993); Gambello et al., J. Bacteriol. 173:3000-3009 (1991);
Ochsner et al., J. Bacteriol. 176:2044-2054 (1994); Ochsner et al., Proc. Natl

30  Acad. Sci. USA 92:6424-6428 (1995)). Two autoinducers that bind to the
respective R proteins have been identified, and are known as N-(3-

oxododecanoyl)-L-homoserine lactone (3-0x0-Ci2-HSL) (Pearson et al., Proc.
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essentially triggers the initial steps in the cascade, LasR is considered the master

25  regulator of P. aeruginosa QS.

[0006] More recently, a third signal molecule, 2-heptyl-3-hydroxy-4-
quinolone (Pseudomonas quinolone signal, PQS), has been found to provide a
possible additional link between the las and Al QS networks (Pesci et al., Proc.
Natl Acad. Sci. USA 96:11229-11234 (1999); McKnight et al., J. Bacteriol.

30 182:2702-2708 (2000)). These studies showed that PQS strongly induces rhll
while it has lesser positive effects on the transcription of JasR and rhIR. Still, the
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with an intact QS cascade (Rumbaugh et al., Infect. Immun. 67:5854-5862
(1999)). While the wild-type strain killed 94% of infected mice, the lasR mutant
was able to kill only 28%, and the lasIrhiI double mutant killed only 7%.
Expression in trans of constitutively active lasI and rhil genes in the lasIrhil
mutant restored the ability of the organism to (i) spread within the burned tissue
and systemically, and (i) cause death at near wild-type levels (93%). Ausubel et
al. have utilized a C. elegans-P. aeruginosa pathogenesis system to identify
virulence-associated genes, and demonstrated that a lasR mutant is significantly

less virulent in this surrogate model system (Tan et al., Proc. Natl Acad. Sci. USA



was able to kill only 28% and the laslrhll double
mutant killed only 7% Expression in trans of
w@oemnghid2us i vel y active |ast and rhll genes in PEBUS2003/025102
laslrhll rnutant restored the ability of the organi sm
to (i) spread within the burn;d ti ssue and
systemically, and (ii) cause death at near w | d-type
| evel s (93% . Ausubel et 30 al. have utilized a C

el Ss UgH nes,iis _ i .
LGS QBB IO i e
I qxﬁ&imrjmmmgatl S, grelIfaecamsd 2008y s Snteiestinghy the lQStrmitgnts
T ., P . . Na A ,
96; - 420 . . Sl
USR5S, R0 i 55 F9er pl3B ir fideed GO S choniith ofSgfence
5 96fdibrSeqliPany Jhe disensy mocdsngltys intdrestiQe tometgihal interference

beh imlarly.t tants with. di i OnS. ;]
or v RSPt ded tcdesnsey spistsidh PEne LA By ivitllepee
e Mol fAdmdEIRR Rt GiBlupRbSo BKPESSkRM RidMb debiened 5

r

factors required for the disease process. It is

| meierlersi(fglfecetrbs Brach A vhaadrdear e eS: 4 3nt 1665 (2001)
production | ed to decreased expression of the LasB

el p9OSISe Vi r Ahetheecriticatdisvoveryuwastbe overlappingaolerpdtvirulence

10 0 Pgion et el Gngen YRS api Qual sk 388800 1a0p 1999
98711633 PA&E3 Nuti2R04) 3ci. USH9O8A00011@099); Mahajah-Miklos et

di scovery was the overl apping role of virulence 10

f aglt, ¥edl Q6it-56 (A BR Teret perfrophetad et Lo 2 13245-
Sci e : 9- 190 1 571l t RY
S\ 95,398, RGOSR o R bl A AL o
oot e ol vt
Nat | A . Sci. : - : ot ni kov

15 b i virslpptan thaplaty M bsd morge ooty Batopyh St fnents
\?\D%t%ﬂs%%'stgfa%&l I @R bsctid de HBIUSRIVIMIIEATe FhG 6rsifBr Tnftetion of

egans, were also 15 less virulent in the
pl alhhostsich thodedabendant spom@8! s. Based upon such
experinments, it was postulated that the bacteria use
t hgooware Vi r W Bindy etpletation fdrghe dedreast immirgenceayhen QS 1is

hosts, a node dependent. upo . .[00091 A ld:kel vy

ex gisgpied ’éﬁhaft dhe &g d&r a&%%}?ﬁ‘ﬁ%’f’g ap Vaﬁ‘i[’rrg Sllﬁ‘)aeskcaéldv\%@ﬁ ’ (&ec]ﬂg
200 %g%i@&%éssioﬁﬁ}f obh& odifighiidal pidyaieal(Las dyaise) SasA

LasR and IR directly 20 activate exFreSS|on of .
ge pegeasncodengyne $.talkdine prosgasesnd Phetphelpase 49 gnd fordng

SR SRR, Sl B s 0
CY R dss (Ramsbapyl eyAN M robbednd byftcrivh 8tlg21-d 78 h E00x dadgevit
et al., Sci. Med. Nov/Dec:42-50 (1999); Whiteley et al., Proc. Natl Acad. Sci. USA
25 96:13904-13909 (1999)). QS also regulates components of the MexAB-OprM
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katA) (Hassett et al., Mol. Microbiol. 34:1082-1093 (1999)). Interestingly, the
ability of P. aeruginosa to form complex, highly developed biofilms is also
30 controlled by QS. Strains unable to form biofilms are less infectious. Davies et

al. showed that a lasI mutant produces abnormal (thin and much more uniform)

biofilms that are not resistant to detergent treatment. However, in the presence of
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methylene groups). The analog molecules whose structures are closely related to
the cognate autoinducer structure exhibited weak-to-moderate gene activation

(agonist activity). In some cases, the analogs weakly inhibited the induction of
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antlothr Kafisé/eericcad . aworteyoral INlgpagh thel seniarepindeRRs of the
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l\/bax%ixfah@br@ tit @1l shareties fohiueds. oﬂMeSalipaaaeﬁde (19834 the five-
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ogena furano erivatives ‘that are able to ac
aS aeakinmwed, B .sTn 2702aHertzer dtiak eermuted it g deianene téat Tacks the
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-thgpy %@MJ&B@MA‘SR@ rrb%gee 8y stére SHlertigret AL, delizrohjol. 148:87-
differs fromthat of

aut oi nducrg‘%is t still £320
20shdP2£2008). fﬁenmmteéy SQ%enlabxt@ﬁa‘que sqryesl oyl presige of 3
the b ki b¥ noted that Whitel
conPhgtie PR @ aIEL ML MHEhGHILY noted that Whitcley
natetiabloyip@EQEIprdmotefsinmnbneclaass besed by thaiassionsivemess to All

\g: lvg{}é{;g S]@cg&et%ﬁgl{eggg I nos&%thgﬁ%popg%@gﬁ%ﬁgl ('316 arl’., PRbc. Rl
Acad. Sci. USA 96:13904-13909 (1999)). The lasB promoter used in the
25  Hentzer’s study is a Class IV promoter that requires both All and AI2 for full
induction, and responds very little to AIl alone. Additionally, they used a low All
concentration.
[0012] The present invention is directed to overcoming these and other

deficiencies in the art.
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al kyl side chain of the natural product exhibits
antagoni st activity using a PAO JP2

woreowAT6283 Pl asB- gf p(ASV) reporter system (Hent B€r/US1003/025102
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al., Mcrobiol. 148:87 20 102 (2002)). Approxi mately
50% i nhi biti on was observed Lg.the presence of 320 gM
of the furanone conpeting with 0.1 pMAIIl. It should
be noted that Wiiteley et al. grouped QS pronoters
into four classesSOMEARY CINEHE INCENTIONeness to Al l
vs. Al 2, and the degree and timng of that response

(Witeley et al roc. Natl . Acad ci, U .

9610033b4- 1398be Pff%@ernqul%tgsé%?ro&ﬁb‘ta&?mﬂ??@&mieﬁ °f he

25 Itlib@dries include solid
2SBHASG AP AP T S s i o
r ephndie.ymeyibérs bf the lboarslate atiashe toadulid isaprert)yand sofation

| t 0012 t
 nOBREI L R e?ﬁwsﬁ'ﬁr%%‘e%ﬂrga AR RS e,
def th t 2004/ 0162
PCHIdb003/ 0PDRBET SsPHCSIIRRREFSRSE T AR NG P Bl o

ligg&{l&%?%tfag &M 2B thelilcBiet O conbi natori al

aries o aut oi nducer anal ogs as descri bed bel ow.
The conbinatorial libraries inglude gl id phase
(i.e., nmenbers of the library are attagked to a solid
support) and solution 5 phase (i, 2 enbers of the
library are present i sol utiofj [ 0014]

Anot her aspect of thejjpresent | [ ates to an
aut oi nducer agoni st ant ago i st hayingxt he
structure X3 X3 X 1 X2 wherein X1

is selected from the grod‘chonS| ‘fo)’l of H and OH, X2
is selected from 10 the group nswstx:ng of H and OH,
X3 is independently sel ected f&qm t heSagr oup

wherein X is selected from the group consisting of H and OH, X is selected from
the group consisting of H and OH, X is independently selected from the group
consisting of H, OH, SH, OR!, SR!, NH,, NHR', NR'R?, COOR’, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or

Xs  Xax



whedoeoo2ny| , heteroalicyclic, acyl group, carbptiU$2003/025102

10

15

20

consisting of H OH SH ORI, SR, NH2, NHR, NR R2,
COOR , alkyl, «cycloal kyl, al kenyl, al kynyl, aryl,

cyano, nitro, hal ogen, and, adjacent X3 substituents
conbi ned, a cycloal kyl of 3t 8 carbon atons, a

het erocycl oal kyl of 3 to 8 nefibers conprising carbon
atons 15 and from1l to 6 heteroatons selected fromthe

gr.oup .cQpsi stq : I

PP A s el o Rmne gAY ARGnLoL oF OFL S
RZORheSlefs,cNHRI,fmmmgt 60aR palpyk oycloakylngkefyl lalkynyl, aryl,
al kyl, C}/C| oal kyl ,.. al k(fn |, aryl, . heteroar II

c pgyL, beteroadigh¢lisngqy g%ﬂlpncarr Oyl Gyano, nétFo’% ogen gnd:
n 5402
e R e At S LT & From The o ou

c desérstychanllof] ofi3 tORImeBthers @RprisBR carpgpatongsimnd xR IR,

, al kyl_ —cycl oal kyl , al kenyl |, kynyl
hgeé?re%tpw,Selﬁ‘éfﬁé%&a}afhieﬁmpcﬁonﬁé g M,a‘é Q- Ao arstor
Cyléé%&oalgﬂ tih® hatiak 996 B medilitrs, vidreis R and(R sielslebtod Goisthe
conbi ned, a cycl oal kyl of 3 to 8 carbon atonms, a 5
hegronp cousissimeiof H, olkyB cydoglkik plkenyl, ayhbeiesrany. capewh and
ato dfromlto 6 heteroatons selected fromthe
gr%ﬁ%nag%%{si@ntﬁ% rN, S, and 0, and an aryl or
heteroaryl ring having 3 to 8 rren‘9<ers, wherein R1 and
R2 are selected fromthe group cgWsisting of H,
al kyl, cycloal kyl, al kenyl, aryl, |heteroaryl,

carbonyl, and sul fonyl ad IS Xor X3 X3 X3
Ol RHNX2 O
R/“\HN Xo

wherein X, X», and X; are independently selected from the group consisting of H,
OH, SH, OR!, SR', NH,, NHR!, NR'R?, COOR', alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent Xj, X, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
@) | \
/“\ =
R HN N X



10 wherein X1, X2, and X3 are independently sel ected
fromthe group consisting of H OH SH OR, SR,

wWORBR4ONIRL, NR R2, COCOR1, al kyl, cycloal kyl, aP&eng1003/025102
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al kynyl, aryl, heteroaryl, heteroalicyclic, acyl
group, carbonyl, cyano, nltro]~ hal ogen, and, adj acent
X, , X2, and X3 substltuents conblned a cycl oal kyl of
3to 15 8 carbon atons, a heterocycloalkyl of 3to 8
S

RUEE R itRe %é&*é%%?ﬂ%%@%@é‘%ﬁ%ﬁf%cf%%%@% chfine gFH
S, OHY) SHQ ORI;’:ISIRI angNHR IONRARE, eﬁ*@)@R Ia]lml,rtg'chalkb’h glkenylo
8 menbers,  where sel ec fromth&o

orSpsiont, e qtpro%quy@z s ohigh kg, o

té’éh@s Abal¥sl of 8o 8
Hdl%geé‘o%ﬁiﬁﬁgﬁeﬁt %iz’ﬁ 016213 PCT/ Uszgos?o 5102
- 16hrbdsleatems zXﬁetanmdyOIGalhyl@fB rid 8pnerdeans Cymprddieg easbor atops and

t E&P%r oupqqggnsn St ngk?ﬁﬁ?QEJonb@glgB%qm?ﬂnSlS%?%&N é\"'a%do and an

al loynyt het%ﬂyl riSheviaaB Yd 8 nheeiitehg ai'heﬁeiﬁ R end R& yﬂe selected
group, carbonyl, "cyano, nitro, hal ogen, and, adj acent

xzﬁamhxsrwwnmsmmfﬁ@a%u qeloaliyl, nbilalaréglal heggroagyh o
| gal byl
corpPRbn R TRy, S FhELAR KRR G 18 iy PediRBRS of

selgmt.ed, Whasintihés geouy consisting of N, S, and 0, and
an aryl or heteroaryl ring having 3 to 8 nenbers,
wherein R1L and R2 are selected) fromthe group
consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

het eroaryl, carbonyl, an >and wherein Ris
sel ected fromthe group ' 10 CrH2mH
wherein mis 1 to 14, -- inpis 1to 14,
and x X5

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X is H, or X4 is H and X5 is OH,
NH,, or SH.

[0015] Compositions including the autoinducer analog(s) of the present

invention are also disclosed and may also include an antibiotic.

[0016] Yet another aspect of the present invention relates to a method of
identifying an autoinducer agonist. This method involves providing an

autoinducer analog having the structure



wherein qis 1 to 14, X4 is OH NH2, or SH and X5 is
H or X4 is Hand X5 is OH 15 NH2, or SH [00151

w@oposi2t3 ons i ncl udi ng t he autoi nducer anal og¢&¥/Us£003/025102
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the present invention are also disclosed and may al so
include an antibiotic. [00161.Yet another aspect of
the present invention relatéslfb a net hod of

i dentifying an autoi nducer agonist. This method

i nvol ves providing an 20 aut oiynducerg.anal og havi ng the
structure WO 2004/016213 PCT/ U 3/ 028302 -11 X3 X3
X3 0nX3 X3 RHNX3 X1 X2 X1l is selected
fromthe group consisgi ng of( 2, 1s sel ected
from the group consifting of {H'and 3 is

i ndependent|y selectef fromthe grou oS sting of

H OH SH OR, SRl NER , alkyl, 5
cycl oal kyl, al kenyt, alkbﬂyl, ar y¥4;, hateroaryl,
heteroal i cyclic, acyl group, cagfbony) X3 cyano, nitro,
hal ogen, and, adjacent X3 subs{lituen¥s conbi ned, a
cycl oal kyl of 3 to 8 carbon datbms, a heterocycl oal kyl

of 3 to 8 nenbers conprising carhon ato fragm1

t owbergin Br aelsried Jeme tegaoyn gnsstins @f’%@gﬁ Qs slgetgd from
N, 12 or @8 Disisti [ i S8 faithe

toﬂg %&%o%oglgfm%gfg{bﬁa%h’a%%m I;F}gegélfe&%il&gel ect gd frorgnl%up

t heogistiup o€ i) OF ISHIQORK, SR, MHKWNHR & 38 Bal RYOR adlkény|

? g%%lo%ﬁﬁg&%glgéky%iﬁgﬁ | éroangl%%leléap Icl’ic, %Qy g@oﬂp‘? cgrbonyl,

cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to

8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl, and n is 0 to 4; or

X3 X3 X3

O ( Xs

S h

R HN

wherein X; is independently selected from the group consisting of H, OH, SH,
OR!, SR!, NH,, NHR!, NR!R%, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X; substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or

heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the

20 group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, and n is 0 to 4; or



wherein X3 is independently selected fromthe group
consisting of H OH SH ORl, SR1, NH2, NHR1, NR R2,
wW@aoR016283 kyl , cycl oal kyl, al kenyl, al kynyl, arPgl/US263/025102
heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, _gdgj.acent X3 substituents
conbi ned, a cycloal kyl of 3 to 8 carbon atons, a
het er ocycl oal kyl of 3 to 8 nenbers conprising carbon
atoms and from1 to 6 heteroatonsxsel ected fromthe
group consisting of N, S, and O, apd an aryl or
heteroaryl ring having 3t
R2 are selected fromthe
al kyl, cycloal kyl, al
carbonyl and sulfonyl

SR, NH2, NHRI, NR R2, COOR , alkyl, cycl oal kyl,
alkenyl, aIkynyI, aryl, heteroar 1 heteroalicyclic,

acyl group, carbonyl, cyano, nitro, 5 hal ogen, and,

adj aloeein X Xo, %2 Xarate K@eperidsntiy sedevtal feamithagdup aonsisting of H,

of QAT BORE S, NP RN RO GRRR . BSRRSaRk PR

t o fkfsd, féfﬂ aﬁ@&smfyﬁlhéﬁar@adm&améﬁ Sr@pOLRbLEBNSdyEhe, riﬁtr@f

N, S,” and and an ary heteroaryl ring hayin
5to I@Iq@mﬁsadjmetxu rXRFln‘bX@I syptifiieats cgmbé@fie@cyql%l.kstl |6?£3 to

ar i BB b boilodfikes CXRATI ot pon gome

X3 and fForkd1 i Blh2rosanesdbecket fmrd thésgraule cérmibﬁpg eddinS] 3nd O,

sel ected fromthe grou conS|st|n SH, GR
SR andggrylQE pterogey] goe %ﬂ eféy%lileaslrﬂ&a,ndR are

al k&¥ted from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
10  heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 ‘ S
PR P
R HN N X

wherein X, and X3 are independently selected from the group consisting of H,
OH, SH, OR, SR}, NH,, NHR', NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

15  halogen, and, adjacent X; and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,

20  carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CuHomi1, whereinm is 1 to 14,



al kynyl, aryl, heteroaryl, heteroalicyclic, acyl
group, carbonyl, cyano, nitro, 15 hal ogen, and,

w@odjoaoentd3 X2 and X3 substituents conbi ned, a cRCT/O810k$D25102
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of 3 to 8 carbon atons, a heterocycloal kyl of 3 to 8
menbers conpri si ng carbon ato and from1l to 6

het er oat ons sel ected from the group consisting of N,
S, and 0, and an aryl or heteroaryl ring having 3 to
8 menbers, wherein RI and R2 e selected fromthe
group consisting of H alkyl, |tycloal kyl, al kenyl,
aryl, heteroaryl, 20 carbonyl, | fonyl, and
wherein Ris selected f * consi sting of
CH2m+l, wherein mis 1t 2004/ 016213

PCT/ US2003/ 025102 -13 --(X./, P wherein pis 1lto 14,
and x .~X5 g wherein gis 1 to 14, X4 is OH NH2, or

SH%E% X4 is Hand X5 is OH, 5 NH2, or
SH. gﬁgﬁigFﬁgtcer analog is contacted with an

aut oi nducer receptor and agtivity of the receptor is
nmeasured in the presence o he austo nducer anal og.
[00171 A further aspect ofy t t invention

relates to a nethod of | n aut oi nducer
antagoni st. This nmethod i gyvojves providing an

aut oi nducer anal og having thedstructure X3 X3 X 3 On
X3 X3 RHNC(r)(r)(r) X3 10 XI X2 wherein X1 is
selmleteadqﬁsr bt 14&.ds Ol Nibyei SHiang Xeﬁs H, am& ol andX; i OH,

l t h t d
> el be Rtsht e cbomatid e ra g ptn i RSPt ke kebtor
H afdactRiby (Pthe reSPtor iNbreasiEiin thé'B'r&ice@mautcﬂh&}bbr analog.

[0017] A further aspect of the present invention relates to a method of
identifying an autoinducer antagonist. This method involves providing an

autoinducer analog having the structure

wherein X; is selected from the group consisting of H and OH, X, is selected from
the group consisting of H and OH, Xj is independently selected from the group
consisting of H, OH, SH, OR!, SR, NH,, NHR', NR'R%, COOR', alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl, and nis 0 to 4; or



cycl oal kyl, al kenyl, al kynyl, aryl, heteroaryl,
heteroal i cyclic, acyl group, carbonyl, 15 cyano,

woRamol62hnl ogen, and, adjacent X3 substituent SPCT/US2003/025102
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conbi ned, a cycloalkyl of 3 to 8 carbon atons, a

het erocycl oal kyl of 3 to 8 qquers conpri sing carbon
atons and from1l to 6 heteroatons selected fromthe
group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8)G§"b60§; wherein R1 and
R2 are selected fromthe groupcomsi9¥eng of H,

al kyl, cycl oal kyl, al kenyl, aryl eteroaryl,

car bonyl, and sul fonydH, and ( 4; ~yor WO

2004/ 016213 PCT/ US200B/ 02510 3 0n X3
X3 RHN X3 O Wheiigﬁbés i s ilndependen sel ect ed
fromthe group consisti % of-HO SH, OR, SR
NH2, NHRI, NRLR2, Fcoorl, Al kyl | kyl, al kenyl,
al kynyl, aryl, heteroaryl, heter lic, acyl

group, carbonyl, cyano, nitro, habDogen, and, 5
adj acent X3 substituents conbined, a cycl oal kyl of 3

t Owfere B ROR iAdHBRdendly sbleéted @oxcihe atdupl consisthg «f I8 OH, SH,
nmenbers conprising carbon atons and from1l to

6

heOR! o3R o N Ls MIER 1 & R}rf QPR e alvb syclealkyl alkeny, Jrynyl aryl,

S,.and 0. .and .yl g, Yivahb N8 80 30

8 ?r%ﬁrt?&:}g’ he&&%‘é@{e‘]: n %fc}gr%o‘%tcgﬂr%gﬁg’e{;yg c%)’e r?’r orr({ktQ e

Or adjRccnO s isatisti@ntf cohtbirkdky byclealkyladBky I8, cagioketophs, a

aryl, heteroaryl, carbog |, and . 10 %ulfon I %pd i ig

0 K@; rpcygipalikgl 0f2t0\8 membeys compyriging Carogm ato ahd from 1'to
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, and n is O to 4; or

X3
X3 X3
//jz\\
R HN X
X4

wherein X;, X», and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR', NH,, NHR!, NR'R?, COOR/, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent Xj, X, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or



wherein Xl, X2, and X3 are independently selected from
the group consisting of HH OH SH OR, SR, NH2,

WORIRL0149IR R2, COOR , al kyl, cycl oal kyl, al kenyPCT/US2003/025102

al kynyl, aryl, heteroaryl, heteroalicyclic, acyl
group, carbonyl, cyano, nitro,. 15 hal ogen, and,

adj acent XlI, X2, and X3 subsiiqhents conbi ned, a
cycloal kyl of 3 to 8 carbon atons, a heterocycl oal kyl
of 3t08nmmascmmnswmcwMQEMOm and from1l
to 6 heteroatons selected fromthg group consisting of

N, S, and 0, and an aryl or heterloaryl rjng having 3
to 8 nenbers, wherein Rl : e seleBted fromthe
group consisting of HOal kyl, , al kenyl,
aryl, 20 heteroaryl, rbonyl, {land sulifonyl; or WO
2004/ 016213 PCT/ US2003{ 025102 3 X3 X3 01 RH
N N X2 wherein X2 X sel ected
-fromthe group consisting 0 I, SRI
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NHQ NHR1, NR1R2, ky]| ycl o k alke I
al Ripeein Xaepd Xs Re @ﬁ%ngi?nﬂ}’r%{egic d from. a}égup mippﬂg ofH,

(rjj aderﬁﬂgoand %XW%Rl R, co ol eﬁﬂﬁne cﬁﬂﬂi(yl a]ken

st’ituents conbi ned,” a cycl oal kyl
of akyhgl, 8ryl, d@td‘man'ybheimmahaydluei mybglgwpo@arlkqnyl @rya@,mﬁrog

menbers co car ons .and m

neebsi ERaeTq ShrPha o bBRE eI ofp o 8

S, c%gn Qton?sn Q h@ﬁroc%&bbbﬂ@[ ofEtosy ﬁh@ﬁﬂﬁbrsrdoﬁ%n@@g Icﬁi@oﬁ ato@ns and
8 menbers, wherein and R2 are selecte fromth

gr diom 1: 66 mstemgom Sqlﬁct%d i@m thecgrerp OnSiting & N@ﬁyimd 0, and an
ar yI 3@ t er oar éfdg %10 %f %%mb&@ dwﬁéfleﬁﬁilyénd R'*%je ?elected
I C rom i'OU consi st ng

Cm‘ﬂ%ﬂiﬂ'ﬁ)e gﬁb@ &hfslsﬁhg sf I, hlryl] éycl@lksﬂihaﬂkmym oyl het&rohtyl
14, and x X5 ng\/\hereinﬂisltdgjﬁM X4 is CH, £
Ni—i@afbéflylSPp%iﬁH 1,jagd pyheggin Keis selécted fiomie groupycpnsisijng o

CS'P'Ir% ThenaihiPhindygsrisanal og is contacted with an
aut

gUeer recept or

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X5 is H, or X4 is H and X5 is OH,
NH,, or SH. The autoinducer analog is contacted with an autoinducer receptor
and an autoinducer, whereby competition between the autoinducer analog and the
autoinducer for the autoinducer receptor is allowed to occur. Activity of the
receptor in the presence of the autoinducer analog and autoinducer is then
measured and compared with activity of the receptor in the presence of only the

autoinducer.



and an aut oi nducer, whereby conpetition between the

aut oi nducer anal og and the autoinducer for the
wa@oimdiontuxer receptor is allowed to occur. ActPeT/U$200$/025102

the receptor in the presence of the autoinducer

anal og and autoi nducer is then.20 neasured and

conpared with activity of the receptor in the presence

of only the autoinducer. WO 2004/016213

(‘Iéd'ﬁi 003/ 03Rd Qr?othérjag}?e[c@ 9idd p?@%nt%&&lﬁ@ﬁ r&&@?ﬁ)t a @bthod for

h sent invention relates'to a nethod for

regqmmtmggmimmwﬁybfvaMDuﬂuamraup@nnahﬁemﬁWHbEWDhﬁs

Thi s met hod invol ves ntaﬁﬁ g d_aut0| eﬁpenlﬂw
r e COPRGPSF A AU ’E‘ﬁc R fh 3p AHgH: uﬁﬁquaé 2
au%ﬁﬂoﬂﬁﬂ&&ranﬁegllé)&i élﬁofi‘lﬁu&!# tagd)rﬁﬁldﬁ Qhtag@Ig8t $h of¢ embodiment,
antagoni st. I n"one enbodi nen 5 the aut oi nducer

5 an#heoaptdindncehanadag bastthe sfrpcgurX3 13, 3 X3 R HN X3 X1
X2 wherein Xl is selected fromthe group consisting of

H and OH, X2 is selected from the group consisting of
H and OH, X3 is independently selected fromthe group

10 consisting of H OH SH, ORXz SR X3NH2, NHRI,

NR R2, COOR , alkyl, cycloal kyl\ 2 ke al kynyl ,
aryl, heteroaryl, heteroallcycll' S group,
carbonyl, cyano, nitfd, hal -‘ Xacent X3
substituents conbi ned,l}a cyclo 3 to 8 carbon

atons, a heterocycloal | of
carbon atons and jrom
fromthe group consisting of N,
aryl or heteroaryl ring having 4 n%nbers wherein
RI and R2 are selected fromtBg gro§% consi sting of

H, al kyl, cycloal kyl, al kenyl, aryl, heteroaryl,

Coa ﬁﬁ%géﬂl X, Wi d ﬂ&iﬁlthe 8dp @oﬁssfstﬂgBQI-ﬂa'nd‘U)H?(ﬁz #53elcd from

the group consisting of H and OH, X3 is independently selected from the group
10  consisting of H, OH, SH, OR', SR!, NH,, NHR!, NR'R?, COOR', alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,

6 hete oatons sel ect ed
ndXO 15 and an

cyano, nitro, halogen, and, adjacent X substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

15  and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R* are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl, and n is 0 to 4; or

X3 X3}%
0 ( X3

e .

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,
20 OR!, SR!, NH,, NHR!, NR'R?, COOR, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,



X3 R HN X3 O wherein X3 is independently sel ected
fromthe group consisting of H OH SH 20 OR, SRi,

WORIBDA/ONIR , NR R2, COORI, alkyl, cycloal kyl, aP&Eng1003/025102

al kynyl , aryl, WD 2004/016213 PCT/ US2003/ 025102 -17
het er oaryl , heteroalicyclic,lgcyl group, carbonyl,
cyano, nitro, halogen, and, ~“adj acent X3 substituents
conmbi ned, a cycloal kyl of 3 to 8 carbon atons, a
het er ocycl ANe}) NEOST O@ﬁl@ﬁ@
acisteoRdf PRl e, A frip BERGRE AR, BiloEa aad
g réﬂy}b&eﬁm§ subbtitoente torbingd, seydloalkyhnfi3 tnd earhon gions, a
het er oar ri ng hayi ng 3 to 8 penbers, V\,here mlatod6

e 3 ¢ BiraHRers SR RS B B

| ¥, and an aryl or

gﬁy Xﬁs gétgsul??ggwgmﬁﬂgﬂggﬁf?%ﬁdor X3 Xg X3
o }ieterBaﬂyll Nng@avmg 318 mmmbe)@l whigein Rhend®” areselected from the

i ndependent | d f ou onsi |

oo cepytinkol Bsifkyf o AR kofte 15! SRR Sl
cygh®alkyhd nd k@ywlor al kynyl, aryl, heteroaryl,
heteroalicyclic, acyl group, carbonyl, cyano, nitro,

hal ogen, and, adjacent X1, X2, ang,X3 substituents
conbi ned, a cycloalkyl of 3 to 8 ¢ar bon atons, a

het erocycl oal kyl of 3 to g conpr?§|ng car bon
atons and from1l1l to 6 he éd fromthe
group consisting of NOS and hnd an aryl or
heteroaryl ring havin 3 to 8 wherein R1 and
R2 are sel ected fron1 e grouplconsisgting of H, alkyl,
cycl oal kyl, al keny~ HN et et ary xar bonyl , and
sul fonyl; or X3

wherein X, X, and X; are independently selected from the group consisting of H,
OH, SH, OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X1, Xy, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 | X
Py P
R HN N Xo
wherein X, and X3 are independently selected from the group consisting of H,

OH, SH, OR, SR!, NH,, NHR', NR'R?, COOR', alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,



X3 X3 0 RHNN X2 wherein X2 and X3 are
i ndependently selected fromthe group consisting of H,

wQoodibi1628H, OR', SRI, NH2, NHRI, NR R2, COORI, Pei/k$1003/025102

5

10

15

20

25

cycl oal kyl, al kenyl, alkynyl, aryl, heteroaryl,
heteroallcycllc acyl group, \r bonyl , cyano, nitro,
WD 2004/ 016213 PCT/ US2003/ 025102 - 18 hal ogen, and,
adjacent X2 and X3 substituents conbi ned, a cycl oal kyl
Ol nadoddh, fd %ajabéh@ 3L00%, sidflaiaainal k cIdicd df3 8 8
s ng on atons and from
he&@bm&tonﬁ asbétaomﬂbaikgd wif 8 e SQanl:pErsz mmprmg@rbﬁn gpms and

d d
e i S B Y
Ao Rivikg 3 % B YlembeY< WaRYR! add Rearglselected

aryI etero ryI car bonyl, and sul fonyl, and wherein
R fremsthb grtupcbohsissimgtdfdd, g:ﬂkywy@bngqyttaﬂlwgyloﬁryl deterearyl,

wherein.mis I

aniflaI O, 2 niiosuﬂf ’i}éﬂe?’“él ‘ﬁhetﬁélglélf SFlemé%g ﬁ%ﬁﬂthgg %Qlcokl%ﬁ&ndgoc}f
Hgm+1,5wh§-ej_|ﬂm§H1 tH4,s Hand X5 is OH, or SH,

V\,here y activity of the autoi nducer receptor is

regul ated. [0019] A further asgpect of the present

invention relates to a nethod |pf regul ating biofilm

formation. This method involy cont@acting a cell of

an 15 organismw th an hal og as descri bed

herei n, whereby biofilm tion on the cell is

regulated. I n accordance t he present invention,

biofil mformati on may be inhibited or biofilm

ar GHetSE bW £1d"BY ak@ nodified by contact with the

aut ol nducer anal og. [0020] The present invention also

relates to a method for regg atlng the 20 growth or

virul ence of an organismin SQ\b‘] ec% Thi s net hod

invol ves contacting a cel/l QN organi smw th an
aut oi nducer anal og as des e¢n, whereby

wherein q is 1 to 14, X4 is OH, NHy, or SH and X5 is H, or X4 is H and X5 is OH,
NH,, or SH, whereby activity of the autoinducer receptor is regulated.

[0019] A further aspect of the present invention relates to a method of
regulating biofilm formation. This method involves contacting a cell of an
organism with an autoinducer analog as described herein, whereby biofilm
formation on the cell is regulated. In accordance with the present invention,
biofilm formation may be inhibited or biofilm architecture may be modified by

contact with the autoinducer analog.

[0020] The present invention also relates to a method for regulating the
growth or virulence of an organism in a subject. This method involves contacting
a cell of an organism with an autoinducer analog as described herein, whereby

growth or virulence of the organism in the subject is regulated.

[0021] Another aspect of the present invention relates to a method of
inhibiting a quorum sensing mechanism in an organism. This method involves

contacting a cell of an organism possessing a quorum sensing mechanism with an



growt h or virulence of the organismin the subject is
regul ated. [0021] Anot her aspect of the present

WO poogfotd2eh rel ates to a nethod of inhibiting BCT/US2005025102

10

15

20

25

30

sensi ng nmechanismin an organism This nethod invol ves
25 contacting a cell of an orlg)anl sm possessing a
guorum sensi ng nmechani smw th~“an WO 2004/ 016213

PCT/ US2003/ 025102 -19 autoi nducer anal og as descri bed
he 1 8hinS
orgl]g%ﬁglﬁn%g{liﬁ% %)H% 136&[ %e‘g@éet ano?"ﬁer agegé]g rﬁ&ﬁamsm
th@ftméesmsmn\iﬁnbn@h relates to a method of treat| ng
an infection in a subject caused by an organi sm

PORMRRFI NY aYeugiofier asprensl thg preeah dineation fdlites torihettiod of
i nvol ves adm nistering to the subject, an effective
antreatingom infestiomist ubisAt Faveed il FHOLEANISRINSSIHatRR  quotum

an

ac KB iRl A mAghFiRoRR Bt GRS Sl an
W tffedtive aptoageota compesition nclating am amtoinidad:erlantipg n$ descobed
aut oi nducer _anal ogs can be ar.e ch l'ibraries
cafegi %@@&Wﬂ?@@ﬂ?aﬁ]ﬁ’f‘ci@tg’m Hi %tt uﬂ’] at will
inhibit the interaction between wild t mndti% ¢
mol®2d] es andp agrerdancyiththe Hﬁ’%ﬁ%@?’?‘ﬁfqnoﬁorp gogplJforaries o
pr Y r I [
e Pl Rces e oY b @ Snch kAR cal B0 identity
ca anﬂagomsts dcht mll indibit the irsgraetdort etWeghwild tfpecuitodnduiger P.

oot Gaef B o SRR B e o
b o{lﬂf@ E&H§m\/ﬂ e GGl SendiRE chRal @ ThePdigdalstsv@n be
|

TI ON GF THE DRAW NGS | 0024]
Fi gsﬁdag e tBelgp@wgo ﬁghﬁ infastinsrsi Bgze(woqaﬁas pvell as other

aer ugi nosa. ur e :
S RBRof U BnB 0By S5 y progiono
deRngideyouk Firfllcpbe %tdrs glelrs ifbryn piovediive bidfitmslevel opment
(left), and the nechanismof two QS circuits, las and
rhl (right). Light grey lines and arrows indicate
specific activations by the conplex of R proteins to
the cognate aﬁﬂmdﬂmcmf»ﬁéiq OPYHE IREWRNGDWS
i ndi cate secr €Tl S or virulence factors to
initiate the ceII-to cell communication or _host |
atfo@2d. Fig @gugﬂma]ﬁwsmn@h seasig (QSY iRy 47 6g ¥
25 ut oi.nd I S

P BHEE5 ey B PRGOS A
t h Qleﬁ:hiy t@llﬁglﬂd:dll density, to biofilm development (left), and the mechanism of

['U—

two QS circuits, las and 7l (right). Light grey lines and arrows indicate specific
activations by the complex of R proteins to the cognate autoinducers (Als). Dark
grey arrows indicate secretion of Als or virulence factors to initiate the cell-to-cell
communication or host attacks. Figure 1B shows the chemical structures of
autoinducers found in P. aeruginosa QS circuits. All activates the las circuit,

while AI2 activates the r#l circuit.

[0025] Figure 2 shows a solid phase library synthesis scheme of the
present invention. Reagents and conditions: (a) n-BuLi, THF, -78 °C; undecenoyl
chloride. (b) HOCH,CH,OH, p-TsOH, benzene, reflux. (¢) BHs.THF, THF; H,0,
NaHCO; aq, 38% for three steps (a-c). (d) DHP resin, PPTS, CH,Cl,, room



[0025] Figure 2 shows a solid phase library synthesis

schene of the present invention. Reagents and
we@omdioté2zens: (a) n-BulLi, THF, -78 C, undecenoyPCT/US2003/025102

chloride. (b) HOCH2CH2OH, p-TsOH, benzene, reflux. (c)

BH3. THF, THF;, H202, 30 Na g, 38%for three steps

(a-c). (d) DHP resin, PPTS, CH2C12, room WD

2004/ 016213 PCT/ US2003/ 025102 -20 tenper ature

ot ik g0 O P waker 7 5 ﬁ%ﬁ"ﬂa}ls
E%ugﬂ@%ﬁ@b&%ﬁm&l‘éﬁd o Ao IstFYPEDE] DMAP mmm DMF, room

A, roomtenperature, 30 m nutes Cg?_cg
ortemloeatmomloms dar ©% Tieeom teperaiuishal gy JFCO
synt esis schene of the present invention. Reagents

onditions: (a) BH3THF, THF;, H202, NaHCO3 aq.

2{11»?1’ (%! BT S P RSB B Grenpr

MehRkattisveaibsl, R dentslMARondiliis! &) HPQ)THB;’:ITHH HbO,, NaHCO3
couplings with am nes or al cohols , Et 3N m
r eﬁdl uh) DHD regsyPPd STﬁHzChd@ﬁﬁntt@F?B@ﬁaﬁl‘f%rzg OREF; dn
27
of T@éq: %@’é%l g‘ls 2{)18‘8%{5 % (615 weg({rrg e?é?@\?%téﬂgls\ﬂﬁ l@tlwlzﬁe)

ac pahHaneap mgsfwmnﬁfe%ﬁmeondm/@m EaN, CTheN, reﬂux (9 95%
Al drich/ Si gma cat al og nunmbers are |listed under the

10mﬂ§éur@§nte[rmm@}lr¢i3 giagess R BCEHeW dbni st scr eeni ng.
Figure S5Ais a 96-well plate 15 assay of PAO JP2
( pilen7] LVAgf mgurq 4tSh@W§J‘rh@§@h@tﬁre§pf Po wcyleé@ﬁ%f?ﬁ farallel

Negat| ve contr 0.Lr S 1
DR BN o P R RBRS ThE Mo o
M gﬁn@&%a&émtadun@e@maﬁculagure 5B shows the

st ruct ures of conpounds in wells with GFP expression

angogy) at ed q@%ﬁeysms sRREIdORGt s@esting. BiglieiA j5.a Fowell plate
[0 29] Figure © shows the structure of _antagonists and

153 . misazof ot ﬁaiasfxmmg% Byihe presencs oL ibrary PWPOLF@M 0]
q u elgﬁjilgee‘::]oz)itrra% Ic'scr{]oh Lga | %r%tz Post 193 0511?1[%}1 hﬂ M 19 rEé?:B well of'the

abbyigY b&iteRs AieRGO0SIM dfe8s ﬂli)ral'_y QdiﬁﬁoLﬁldS IFﬁJgfL&e 5B shows the
representative on-resin FT-1R spectra of solid_ 25

ph asrectumcuf compour@s iy wehewith i hexpaessien and oedefed gompomgs

20 gckmrg ailgolnlsst acr:l V\Py here.

20  [0029] Figure 6 shows the structure of antagonists and similar compounds

with agonist or no activity.

[0030] Figure 7 is a schematic showing the inhibition of quorum sensing

that attenuates pathogenicity. Anta abbreviates antagonist.

[0031] Figure 8 shows representative on-resin FT-IR spectra of solid

25  phase reactions. Only the region between 1000 cm” and 2000 cm™ is shown here.

[0032] Figures 9A-B show reporter gene assays. Figure 9A shows PAO-
JP2 (plasI-LV Agfp) expression of GFP in the presence of increasing amounts of
designated compounds. Figure 9B shows MG4 (pKDT37) beta-galactosidase

activity in the presence of increasing amounts of designated compounds.



[0032] Figures 9A-B show reporter gene assays. Figure
9A shows PAOC JP2 (plasl-LVAgfp) expression of GFP in
wo b@4presence of increasing amounts of desi gneCEUS2003/025102
conmpounds. Figure 9B shows M3 (pKDT37)
bet a- gal act osi dase acti vi tygtln the presence of
i ncreasi ng anounts of desi ed conpounds. WD
2004/ 016213 PCT/ US2003/ 025102 -21 [0033] Figures

L0y B EubR TR o B RPhr @Rt AORRASIni R AR

ni st assays
(pmonisvm&ys) Indguge Q0B, mo B2 (hlasF- Isvmfp)rveasrgrewa ffigred

%hfwéy mﬁlbé pl?ela%{ég éwm t%ﬂﬁ FJé?Xo?)é%th g@ D10
( p&gﬁkﬁt k}(‘bﬁ&&?%s i R%g?ea{ & P@\@ TROUSRIAIVA ®) oS ERAAEDr 6

one (white) or w 3- 0X0-
5 Cl1Rouss ih(thé greséncgrodyl) quAI(Mmd)lQ(DLM g\ﬁ%@one Fthﬂtﬁ)@S sathceoxo-

cobersl Vil i) nCaDallensy) Ttmreci st YhSaividea by

r e, 6% cell B08AE. EbasI8Paskdtol AN dthdrilakies erefralatioe.
assays In Figure 11A, PAO JP2 was grown for 6 hours

absen I T35 ng¢a, PAO-
1 0[ | 0 Ve?l%‘tl&%g?g D‘é?i(é%qgrg[eﬁl:e fa‘é’fﬂrta@g%/g D i enaa, I

[ nJK:ZJWh)s gratvincfor ﬁmotlrsan tlm@s@ﬁ@ (I[eg@tv(qqukrog w@yt)e) onprgsence

107 fosEoe ananer e WER SrRGiM fgionsbapdifien Vb S

anhﬁ&-@”ﬂ—ﬁtlo K lrdgh, Qi -elastabe Edtﬁ&tﬁ/@val HefermmMad)» DPPiguses] 1B,
gr own for 18 hodrs in the absence &negatlve cont r ol

whintild)tyms stipireBARE ev SIS TR BB PT Wih @peapisgarty erey)-

Al nd C
5 53 BRRRSG BAGPE Wif e RERS B3t B itablince (negative control,
EJY Qhite)} drqgteschee (pogitive cditial, @gﬁ)ﬁbf\&ésﬂ‘g n’d\lvrand/iZﬁ IlelN%j orin
ey) or W|t ant a t rey) t assaye
15¢ grco%\ Jaes»cghwﬁ SOt elioaey B ibae 888
% cﬂéa&@—(gf 1‘(1&:"&@551"1%5 PABl%&seg%o%ﬁ'ewﬁoﬁf@féy) BARIA BAtagonist
e"Kievit et al . Environ.

M ¢dabigady) tHe7 asﬁsedﬁmyomnmoch}ctmm ch is hereby
i ncorporated by reference in its entirety) biofilm

d e\[m)&sp ment  Figurése] JX-Esshnwestasic bieElingrsstyed Fegwigsol M sh

i 0D SRR P e 17

20( n?ﬁ(ﬁh? UEhiSIPRIHRL ﬁéorﬁéﬁ&ﬁ eRfen0d ittt Béty) biofilm
respectively. [0036] Fi 3 shows the chem cal

st revdlopreent ¢ theureienerie lga&tad compeigso jigures 2A and B

3 ?*eprés%%tz negaﬁvéa‘ \a po%dhxj_l%lontrg'ls §1g%}(é% 19}add%E show the absence

(negative control) or presence of antagonist, respectively.

[0036] Figure 13 shows the chemical structures of autoinducers and

25  analogs. All, 3-0x0-C,HSL; AI2, C4 HSL; 1, 3-0x0-Cy2-(2-
aminocyclopentanone); 2, 3-0x0-Ci2-(2-aminocyclopentanol); 3, 3-0x0-Ciz-(2-
aminocyclohexanone); 4 (formerly called 3-0x0-C1,-D12 in Figure 5), 3-0x0-C1a-
(2-aminocyclohexanol); 5, C4~(2-aminocyclopentanone), 6, C4-(2-
aminocyclopentanol); 7, C,-(2-aminocyclohexanone); 8, C,-(2-

30  aminocyclohexanol).



am nocycl opent anone) ; 2,

3- 0x0- C12- (2- am nocycl opentanol ); 3, 3-o0xo0-Cl2-(2-
wa@edionooseed ohexanone); 4 (fornerly called 3- oxoPr@URSD0R025102

in Figure 5), 3-o0xo0-Cl2- (2-am nocycl ohexanol); 5,

CA- (2- ami nocycl opent anone), 6,5,CA- (2-

am nocycl opentanol ); 7, C4-(2-am nocycl ohexanone); 8,

C4- (2 30 am nocycl ohexanol ). WD 2004/016213

PCTHob$7 003/ 03518125 142D HRAB fdpofibOthg ndtit o by Q\%Mnducers and

reporter gene induction by adtoinducers and “their
anaheigsnaldgisg iignre AAAshows a Malbtudar Jimager seagef a 8eauellpiate

96- wel I. .pl ont ai.ni P2 | asl.z L\vagf i

¢ net BB BP0 el B e R L AL Bl v ot he
3- 0Riehdtéd 9%0(91? dompbtidl FidtB18BHGwS IR quantification of results
guantification of results 5 of 3-o0xo0-Cl3 conpounds.

5Conef, 3-oreg@isi cogpoonds: Slont fhegative eantend of shireatetbeclldotdomwn in

WS A AR SR RAE Ry S gy or o

CD6@4si bﬁ@ilvidiﬁ%by O, offftell Shidire ATHe stewd2d deviati@swas derived
derive fromthree i ndependent experinments shown i

€ n
Fi giiom thrgaindependest experimipinshawn wofigens 14A- | Figgel 46shaws a

f - i oi pg. PAQL P :
' SRR bl 88 AU 6ttt PRGN (PHAB AR n
10desthg pedsartte 64 1qvipdaradd 10,10, ael 4000 dhdesignateé C4 compound.
Rl AR PESES B ot e

Fi gih&fe Lafs B SO¥u@nuypgoni st assays. Figure 15A shows
expression by PAO JP2 (plasl-LVAgfp) in the

GFP
re e of Iy hzal AL bi::
SRS, e ot oyl "Lt i e
PAGexpR2sibn bl IPLAQ-TRY) (s IV Apfp) oy the prasenasfofl MMM adors
1551 oy SGEK bae R Gt BES RoROE Tttt vB A er gt SXpression
fac g i in /5 AP 1
by %?QAPOA ?E%?X_ﬁfhlﬁiéé’g{gﬁg)éﬁ?ﬁ r %@?e ?—yp%]g?lq{ll e\llrgx%nt r ol ,(bontm ’

25 Weckgrperchuldf AJA 4ndal@a MAAR2 plps2 953M each of All and
Al2 in the presence of 100 M2; 3, 25 Meach of All
and[0839] i n t hiEigpreed 6Ack slufw vipdlengeFactpi gasays. TBursA6hshows

e L A Dl B RTP o  GplBR 25 a

20, ERHAFAVPakPAIT;P, 26 QM 84dhi STAIN@nd\AS2 intthe peskiided 100 pM 2;
control containing 25 gMeach of Al and Al 2; 2, 25
gM 3325 Mreagh o1 AHgend| A2t thejresence of 100 pM 3. Figure 16B shows

the quantification of pyocyanin expression by PAO-JP2 in the presence of various

concentrations of 2 or 3. —, negative control containing no Als; +, positive control
containing 25 pM each of All and Al2; 2, 25 uM each of All and AI2 in the

25  presence of 2; 3, 25 uM each of AIl and AI2 in the presence of 3. Figure 16C
shows the quantification of pyocyanin expression of wild type strain PAO1. The
conditions were the same as Figure 16B, except for control where no Als were
added. Figure 16D shows elastase B activity produced by PAO-JP2 in the
absence (— control) or presence of 5 pM All and 10 uM AI2 (+ control) or 5 pM

30  All and 10 pM AI2 plus 2 or 3. Figure 16E shows elastase B activity produced
by PAO1 control or in the presence of 2 or 3.



25 presence of 2; 3, 25 Meach of All and AI2 in the
presence of 3. Figure 16C shows the quantification of
w@y@epanih expression of wild type strai n PAOLPCTNB2003/025102

conditions were the sane as Figure 16B, except for
control where no Als were g d. Figure 16D shows

el astase B activity produced” 5 PAO- JP2 in the

absence (- control) or presence of 5 MAIIl and 10 M
Al contr r

3. %‘v‘-d.“g&r e 16 %\/\gae#la%tg g@egt ?clz}g(t)?d\q}ll %%ﬁé?% u‘ﬁ”% Hlows
PAGAGOPR (pAldReGFP b fitm deesemnent af th2 pmcseﬁce Oﬂdemgnated

17 KomDRl Al 16 ST £ A COTHOE i st 9 gt i the
PAQHER: (RIS FERkoh P hideAdRrs oprent i n the pr esence

esig conp Figure 17B shows PAO 1

(p P) b

ST C conirky T8 4N SRERE ind el GNTE e Bisingpa Q5
FI @&bﬁtslﬁuﬁdwmmc@@ammﬁlaﬂﬂ paeseaigionédids. i N P.
aeruginosa QS circuits found in accordance with the

pr o6y | nVe'F‘i%ﬂ@lQ EROALhe bigliess dﬁh&hkn&ﬁmbiiieohols Reagents
synthesis of chiral am noal cohol s. ent s
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reageptyy e'wgéj?{c? \évé 5 CI o %@P’FFAW eSS-MaE)t(l)I}l ae]agent Figure

chl"or o- su stitut ounds

Fi QdBeshoR s eporly aidallanishibstitutdé smlwdb mmasoundﬁ Figure 21

A, X1, X2, and X3 can be any functional group. Figure
152150844]Ws aniBigures 2EAB shovw asling dénivaéqua ol Egure DDA, X1, Xo,

DETAI_LED DESCRI PTI ON THE .0045] . The .
pr 96 VAN BicromEatn Saedhb o Hriplfep with
e ggﬁ&ydqgl geer anal ogs, including two or nore
12{ rent autoi nducer anal ogs of the structure X3 X3
X

DETAILED DESCRIPTION OF THE INVENTION

20  [0045] The present invention relates to a combinatorial library of
autoinducer analogs, including two or more different autoinducer analogs of the

structure




3 n X3 X3 RHNX3 X1 X2 WO 2004/016213
PCT/ US2003/ 025102 -24 wherein X1 is independently

wa@edgoi@ds from t he group consisting of H and QPCT/ES2008/625102

(%]

i ndependently selected fromthe group consisting of H
and OH, X3 is independently sglected fromthe group

consisting of H OH SH OR, SR1, NH2, NHR , NRLR2,
COCR1, al kyl, cycloal kyl, al kenyl, al kynyl, aryl,

hetwh@ainyX, is &d&@érﬁleﬁt@j' blo@bd ﬁomaﬁevgr g@umstﬁgrowwwd, OH, X;
cyano, nitro, hal ogen, and, adjacent substituents

corbiifegendsndly é‘Fl?f%Wq(@’Pmdhe Bropp cgnu g Hhanr L, Xs i

het; f SEROAGAr

at QrRRKEHR ceore] otk TRERATG: GEAPOUS SHEORR glE
gr ANHRC, cNRleZL ORI allsyl, SyclealklylDalkemd, aiyrad, kyloheteroaryl,
het.er oar ng havi ng ﬂé to 8 nenbers, wherein Rl and

R2 W%Oééyeﬁ @gylf%wﬁa@ OBYloBne P sHaleagn.otnd;adigesnt Xs

al ks)ﬁbstltﬁéfrﬁé Q%KMEd a%lylﬁ%gﬂéyl ofd b@ff %ﬁ&?ﬁt&% ¥4 heteroc cloalkyl of
carbonyl, and sulfonyl, Ts a so suppor t oy 5

0 ti)t048 membx3 CHBPNsing cabnn)iﬂ)msmld RN tX8 he(am,almnsaa;ahected
X3

de d t | t d t h t
X Smgﬁ? en en gg{l\]eg e e qﬁ%ue COES[ s ﬂar‘}]%gS
al kglg, m@ﬁﬂBér@ &M‘féfém Rd|ah@|m?|are s’iJlé@Yd@Nﬁom @eYdroup donsisting of H,

het er oaryl , heteroallcycllc acyl group, carbonyl,

cya ni o nd, ad nt X3 substityents
105 iR cloalig kP gL o fish gebardorndgioney, B T & solid

15

20

het erocycl oal kyl of 3 to 8 nenbers conpri sing carbon
at cuppeitchnfl mais0 to #por6

X3 X,

0]
.\R/H\H N

wherein X; is independently selected from the group consisting of H, OH, SH,
OR!, SR!, NH,, NHR!, NR!R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R' and R? are selected from the

group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, ® 55 o solid support, and n is 0 to 4; or



het eroat ons selected fromthe group consisting of N,

S, and 0, and an aryl or heteroaryl ring having 3 to
w@20menbens, wherein RL and R2 are sel ected fropet/bs2089025102

group consisting of H alkyl, cycloal kyl, alkenyl,

aryl, heteroaryl, carbonyl, ajgl. sulfonyl, 0 is a

solid support, and nis O to 4; or WO 2004/016213

PCT/ US2003/ 025102 -25 X3 X3 X3 O #R H N X2 X

wherein X, X2, and X3 are independeisly selected from

the group consisting of H, OH SH, (R SR, NH2,

NHR , NR R2, COOR, alkyl,

al kynyl, aryl, heteroaryl

group, carbonyl, cyan, ni and adj acent

X, X2, and X3 stitue [ ycloalkyl of
3 to 8 carbon , of 3 to 8
menbers conprising c 1ax X0 6

het eroat ons selected fromthe group cdonsisting of N,
S, and 0, and an aryl or heteroaryl>£|ng having 3 to
8 nembers, wherein R and R2 are sel’dcted fromthe
group consisting of H alkyl, cycloal kyl, alken

ar yherei) XheXaran: Q§g| are mdq:mﬁ«;qt y S&}?&teélﬁqnétm gro%%on’eis‘gigg of H,

' 3
o IR SR R e R AR, G PR,
Congiyiivi, @ﬁyloﬁetéﬂoarygﬂeteﬁidllcﬁﬁc, a@R@rou{ij—@arbmﬂglcyamnR@

al kyl | oal kyl | k
Sh ethémﬁna)ﬁny ﬁlégé?lb%ﬁ%@/yem lﬁn@éﬁue@t,s 381,51 m}éﬁ,r ao%yr? alkyl of3 to
cy %1 JH ét 'ikyl %ng to @%e%%[ﬂ coldprasiiE Skdbon atoms

subs uen S col?r%l ne a“cycloal kyl of 3 to 8 carbon
at mma froan Ih e 6&19@@1’:@19& ste]dctetdffr@ntﬂnﬁ Sovp pdysisting 8Fs Ps

f 1
e e T

selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

10  heteroaryl, carbonyl, and sulfonyl, and @ s asolid support; or

X3
.\R/“\H N N X,

wherein X, and X5 are independently selected from the group consisting of H,
OH, SH, OR, SR', NH,, NHR!, NR'R?, COOR', alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

15 halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are selected

from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,



aryl or heteroaryl ring having 3 to 8 nenbers, wherein
RI and R2 are selected fromthe group consisting of

waoi200alokezhis cycl oal kyl, al kenyl, aryl, heteroarptT/U¥03/025102

5

10

15

2004/ 016213 PCT/ US2003/ 025102 -26 carbonyl, and

sul fonyl, and * is a solid support, and wherein Ris
sel ected from the group consisting of CrH2m wherein
mis 1 to 14, P wherein pis 1to 14, and x 5 ¢
wherein qis 1 to 14, X4 is OH, NH2, or SH and X5 is
H, cabodd, arsl sulfonyl, x6l @ isg-polidigupporsrandmhergiie Rp galected from
chain (C2m C(p), or C(q)) in the R group may

in ; | Uieadi dobands and may be
su@%ﬁ??ﬂgéﬁkgﬁﬁgﬁggﬁs Vtuteé#hgﬁﬁtable substitutions
are described below with respegt to al kyl groups in
general. In this 10 enbodi nent|fof the present

i nvention, the conbinatorial |jfbr arygi s a solid phase

library. [00461 As used erm al kyl refers
to a saturated aliphatic i ncl ude straight
chai n and branched chain s. Preferably, the

al kyl group has froml| to 12 carbon atonms. The al kyl

ar Quy : ktuted or 15 unsubstituted. Suitable
su%@?ﬁ%@éﬁ%gﬂfﬁgﬁﬁ’e, but are not Iimted to,
cycl oal kyl, aryl, heteroar
hydr oxy, al koxy, aryl oxy,
t hi oaryl oxy, cyano, halo f%ony., t hi ocar bonyl ,
carboxy, nitro, silyl, 1 NOs cycl oal kyl group
refers to an all carbon nogyclic of fused ring

(i.e., rings which share an adj acent pair of atons)

group wherein one or nore 20 of the rings does not
hawehegein qripll éo d4,yX.cio HIGHTs dr PH-aaldSGitis bip 08 ¥Ks isdiand Xs is OH,

Sui bl e | oal kyl . s i ncl e, . but ;are not .

o Vet B s ars itk ot i e Kb uh Hay include

CY GhRPRE! SPunsENeAtaNBN AR and B¥§be Rkttt 6s unsubstituted. Suitable
cycl ohept ane, and cycl oheptatriene. A cycl oal kyl

gr cupstifetjons aresdesstibad heloy vithuespaeistoialkyl gepups m gengi- gln this

|, heteroalicyclic,
ohydroxy, thioal koxy,

L L
library.
[0046] As used herein, the term alkyl refers to a saturated aliphatic

hydrocarbon include straight chain and branched chain groups. Preferably, the
alkyl group has from 1 to 12 carbon atoms. The alkyl group may be substituted or
unsubstituted. Suitable substituents include, but are not limited to, cycloalkyl,
aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy, aryloxy, thiohydroxy,
thioalkoxy, thioaryloxy, cyano, halogen, carbonyl, thiocarbonyl, carboxy, nitro,
silyl, and amino. A cycloalkyl group refers to an all carbon monocyclic or fused

ring (i.e., rings which share an adjacent pair of atoms) group wherein one or more

20  ofthe rings does not have a completely conjugated pi-electron system. Suitable

cycloalkyl groups include, but are not limited to, cyclopropane, cyclobutane,
cyclopentane, cyclopentene, cyclohexane, cyclohexadiene, cycloheptane, and
cycloheptatriene. A cycloalkyl group may be substituted or unsubstituted.

Suitable substituents include those describe above an alkyl groups.



[0047] As used herein, an aryl group refers to an all

carbon nonocyclic or fused-ring polycyclic group
whanigp2a3 conpl et el y conj ugat ed pi -el ectron syBCEDNS2003/025102

Sui t abl e exanpl es of aryl groups include, but are not

limted to, phenyl, benzyl, _benzoyl, naphthal enyl,

and ant hracenyl. The aryl group may be substituted or

5 unsubstituted. Suitable substituents include, but

ar qopf] |1 M 180 herdlk ¥h ary peiu@titfers 8 da@Xcartnhenogyclic or
t hi ohydr oxy, thloalkoxy, t hi oar ilox cyano, nitro,

c arfgmd;nng polyrivebe gtvamiaying araompietely @pmﬁgwed Birpleeirap system.

her%lﬁblegxﬁg‘? & LYY B ‘(tgr& ?’lgﬂgl re er s % nol;[ ?gﬁt%loié%hgr?ﬂdbenzyl

f usRdzoyl Irﬁgmm@uﬁl Elﬁdlar[tﬂrabéhyﬂ hehe ar@g gm)up 0L g hzrsulmmed or
het er oat ons, suc

as sulfur, nitro 10 ang ﬁ(?rh
Sandmsbstithied: | Brtahlpsubg itaeribiniude.di a’@dlﬂ’f ligted o, alkyl, Hydroxy,
t
PSS RSy SISERGLY bR, caony

t hithjpbabenylj duirltago kb finglx s folng], amlmoaha)]ogen ayd azqhak),methyl
pyridine, pyrimdine, quinoline, isoquinoline,

puriop£s] and Ay fxRd dkkein, BRtdeirel Qaiytefgs aupmvaycyetic or fused
substituted or _unsubstjtuted. Suitable substituents

i ncingEroumbaving 8 the fmg(S}wl@f‘efer pere hglegqatoms, suel g yitrogen,

101y d{ng)&((y%éﬂ KR ad@iﬁ’dn% %&E@%n‘lu%meg b %E&)f@n system.

t hi oarytoxy, cyano, nere onyl I oc r bonyl ,
car$udtayle heterd armlygrpumhﬂudgg Ibpt awinoblimited tgemsroleafudan,

tri omet hy 004 ed her

hettgwahmec kol e e d RO B B B PoF Edipg, avigpline
inb,GyRinef MRICGrBAz0B. AMEWBteRAVIMoug mb}ABe Eib3En8dd or

one of nore 20 heteroatons, such as sul fur, nltrogen

andunsylsgigred. Wmtablmbstﬂuwtau@bldm atm@t ligtiteghip ealkyl,
o]
15d omcie%tag(lyg %i/grn(i \Aﬁ#g%y a}ahgxér dg& g-%l guoaryloxy,

het @Iaﬁ@ﬂn@(y,(ﬂatbbnyl tigo caplyoriyy cﬁﬂb&jz,l shlﬂr@di snlfonyl amino, halogen,
unsubstituted, . Suitable substituents include, but are
notaq |tﬁ91@3é‘ﬁn?t8}’ al kyl, cycl oal kyl, hydroxy, al koxy,

aryl ox t hi ohydr oxy, .t hi oal koxy, .t hi oaryl oxy, ano
ni t K084 3/]c ar boriy# usegdiergip, et BoripyclicgPBB SF, hegquYC?/?ﬁ&yi) refers

sul Jo%%@ ggwc}& ﬁlﬂe?ll 13 uﬁﬂ&’vﬁ%in"cﬂé‘hﬂgﬁé BYd or m{>&0501

A secon € pres i nveéhtion rel ates
20t 0 lecterogtoins,sath as adlfir) llntraggn, mni:bx;@engThwu’ngs mapalso have one

SHEIERE (ORI M AT T
pi-electron system. The heteroalicyclic ring may be substituted or unsubstituted.
Suitable substituents include, but are not limited to, alkyl, cycloalkyl, hydroxy,
alkoxy, aryloxy, thiochydroxy, thioalkoxy, thioaryloxy, cyano, nitro, carbonyl,

25  thiocarbonyl, carboxy, sulfinyl, sulfonyl, amino, halogen, and triohalomethyl.

[0050] A second embodiment of the present invention relates to a
combinatorial library including two or more different autoinducer analogs of the

structure



3 n X3 X3 RHNX3 X1 X2 wherein X, is independently
sel ected fromthe group consisting of Hand OH X2 is

wo pabepenzdent |y sel ected fromthe group consi stPOyUsSf0034025102

and OH, X3 is independently selected fromthe group
consisting of H OH SH OR L2§E{I, NH2, 5 NHRI, NRI R2,
COORI, al kyl, cycloal kyl, al kenyl, alkynyl, aryl,

heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, hal ogen, and, adj cent XX3 substituents
conmbi ned, a cycloal kyl of 3 to bofrat ons, a

het erocycl oal kyl of 3 to 8 nenbe ri sing carbon
atons and from1l to G@euﬂo%a s fromthe
group consisting of N|[S, and [ : Y1 or
heteroaryl ring having| 3 10 tof 8 nmenbg Xaherein Rl
and R2 are sel ect ro H § ‘

al kyl, cycl oal kyl, alkenﬂﬁ, aryl /heteyoaryl,

carbonyl, and sulfonyl, nis 0 ¢ 47,06 X3 X3 X 3 On

X3 X3 R HN X3 wherein X3 i§ginde§éndently sel ect ed
fromthe group consisting of H "OH SH, , SRI,

OoR
o B 3 R et oo (7 B o B om.

- Or QY hdepdemydelectadaidin thi floBp chaishies bf Haund OH AR} Rcent

5

X3 substituents conbined, a cycloalkyl of 3 to 8, |
c aribdepeadantly selacted rar the groupadoryisting of3LiQHgSHe@BerSR ', NHy,

conpi 3 i pgt 1a 0 r
cel THREARIE ORI IR RISl Ay LT, RGO,
\«’:E Ikerb alglyclidj 3&%rzgﬁaipy barb})ﬁlg, ds;gn&f) Nngir3, Hﬁm ggré,lm)ﬂbafj scent X3
erein and . are sel ect om t he rou
corsbeitnes ermiinecypieyPISay L ighio parben ey 2 hegrppycloalkyl of
het £{08%bers b RBAYhg c2BEn afhld DM om 1 td & hetetdhtdhns Slected
from the group consisting of N, S, and O, and an aryl or heteroaryl ring having 3

10 to 8 members, wherein R! and R? are selected from the group consisting of H,

alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and sulfonyl, n is 0 to 4; or

X3 X3 X,

o) ( Xs

s h

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,
OR!, SR!, NH,, NHR!, NR!R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,

15  heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,

adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or

heteroaryl ring having 3 to 8§ members, wherein R! and R? are selected from the

20  group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, n is 0 to 4; or



WD 2004/ 016213 PCT/ US2003/ 025102 -29 X3 X3 X3 O RH

N X2 X, wherein XlI, X2, and X3 are independently
w@edgot@dd from t he group consisting of H<  OH, PSHUSIORS/025102

SRI, NH2, NHR , NR1R2, COOR1, alkyl, cycl oal kyl,

al kenyl, alkynyl, aryl, hetengaryl, heteroalicyclic,

acyl group, carbonyl, cyano, nitro, 5 hal ogen, and,

adj acent X1, X2, and X3 substituents conbined, a

cycloal kyl of 3 to 8 carbon atonsy,a heterocycl oal kyl

of 3 to 8 nenbers conprising carboh atons and from1

to 6 heteroatons selected romthe group £0n3| sting of

N, S, and 0, and an aryl ¥ Y- *hg having 3
to 8 nenbers, wherein ®1 and R el ected fromthe
group consi sting of HJ||al kyl, , al kenyl,
aryl, 10 heteroaryl, r bonyl , onyl; or X3 X3
X3 ORHNN X2 wgefein Imdependent |y

sel ected fromthe group consistingjof H, H, SH, OR1,
SRI, NH2, NHR , NR1R2, COORI, alky cycl oal kyl ,

al kenyl, al kynyl, aryI heteroarij heteroallcycllc

acyl group, carbonyl, cyano, nitro, 15 hal ogen, and,

ad) wlozein X2 XayahdX3 sel independentiyssalastdsi fhexd theagroye bczmliSki;ag of H,

e SEo ORIy MRS R e NB IS, CRTS BT o lhyigakehyt
hetaﬁkﬁ@‘l Qi ﬁ&k@@ﬁyedlefe%uncz&lﬁ: 86 BP0 Byl G asb, tiro,

S, and 0, and an "aryl eteroaryl ring havi

|
58 niatssnsandyadipesnh XRTa Aed K2 s@seh@etswﬁ@@edf 3 @Yﬁ?qaﬂéyl of 3 to

O Y BIPTURE, D lodbies UMY Lo Uhponsoms
whedndi fromR 1its 63etepet@ns felevied fiem ghogioup onssissihg KGNS, and O,

CmH2mw 1, erein m to 14, WO 2004/01621
pcﬁlgmgn é}g{fwryllrlsmg aving 3 to 8 members, w ergin:iil and R” are

selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

10 heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 l X
PR P
R HN N Xo
wherein X, and X3 are independently selected from the group consisting of H,
OH, SH, OR), SR, NH,, NHR?, NR'R?, COOR/, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

15 halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R' and R are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,.

20  carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CmHoms1, wherein mis 1 to 14,



-30 P wherein pis 1to 14, and X \~X5 q wherein q
is1to 14, X4 is OH NH2, or SHand X5 is H or X4 is
wol@aa1egs3 i s OH, 5 NH2, or SH Thus, in this PCT/US2003/025102
enbodi nent of the present invention, the conbinatori al

library is a solution phase IF@rary [ 00511 As used
herein an autoi nducer is a nolecul e encoded by an

aut oi nducer synthase gene (e.g., | gene) in a quorum
sensi ng pat hway of an organis Fi gures 1A-B show the
guorum sensi ng pathway in P. agruginosa and 10 the
generation of two autoinducer Iecu%es, Al'l and Al12,

by the I genes Lasl an Ad herein, a
"conbinatorial library"” intent onal Iy created
collection of differing nol el es which can be created
by the techniques set forth below or otherw se and
scraenss ﬁgqt@thﬁmty in a variety of formats (e.g.
Ilbrarles of soluble nolecules or libraries of
conpounds attached to a solxd supgort). A 15

“conbi natorial library" invo esssﬁc essi ve and/ or
paral |l el rounds of chem thes ;S based on a
common starting structure. e c atorial libraries
can be screened in a varilety of assays such as those
descri bed bel ow as wel|l as otifer assays useful for
assessi ng bi ol ogical or chenmical activities. The

corianeingris alto 14, X%ria QBN lor SHleandr2& i Y, kake isdd apd Xsds OH,
ct]j RO, I e

LS el arE L R B e T R
i N 1Ry iebediicrepliasefibiahg present invention, the

conbinatorial library includes at |east one conpound

whiebsi JS act i XeuR8 haRirPt AtOREEET iPOMBicthle @hcoded bﬁ an

aut oi nducer antagoni st. Conpounds di sclosed in t

pr i agfoingucer symthage éerwdfs g gﬁﬁe)umﬁélﬁpmhmnﬁlyg Pé'ihéféb’@é an

BT 8 g A 84aL As

conpounds
10t hathe génbreﬁmntof@ﬁlo attoitiduadrandleanied, AdT andh A& by elae 1 genes LasI
{n hXt ' alr’(?s 15]%%5 éll%?e;t{a HQLQ/%D@%%%B tgl%gllg Ln lnltekr)l%grru}[lly created

PCTY e (R molgéuﬂ:@@ﬁl%h chn 66 BRLRA LY ihedechnidfed k¥ forth
in accordance Wt t he present I nventl on
below or otherwise and screened for activity in a variety of formats (e.g., libraries

of soluble molecules or libraries of compounds attached to a solid support). A

15  ‘“combinatorial library” involves successive and/or parallel rounds of chemical
synthesis based on a common starting structure. The combinatorial libraries can
be screened in a variety of assays, such as those described below as well as other
assays useful for assessing biological or chemical activities. The combinatorial
libraries will generally have at least one active compound and are generally

20  prepared such that the compounds are in equimolar quantities. Thus, in one
embodiment of the present invention, the combinatorial library includes at least
one compound which is active as an autoinducer agonist or an autoinducer
antagonist. Compounds disclosed in the prior art that are not in an intentionally
created collection are not part of a “combinatorial library” of the present

25 invention. In addition, compounds that are part of an unintentional or undesired

mixture are not part of a “combinatorial library” of the present invention.



can i nclude any nunber of different autoinducer

anal ogs. As used herein an autoinducer analog is
waledormrens i f one aut oi nducer anal og i ncl udes BEI/RS2003/025102

group, an Xl group, an X2 group, or an X3 group which

is not present in the other 5 Egtoinducer anal og or an

n value which is different thg t he ot her aut oi nducer

anal og. I n one enbodi nent, the conbinatorial l|ibrary

co 43S at | : [ : ;

atoB o LR ES BRI blord hes St pRAGEInyention

of cantimilwnbimmemuarbet ofidiffefent Meojpdewme atalogsn\Astised herein an

enconpasses aut oji nducer .anal ogs for any or ism
e iR s deEeH oS Diniy: SRRl grov, an
i no r i PAThiBR & ddt ResBiRGh Blel otk
Sui*lggﬁgﬂeagaﬁnﬁggﬁ’ioﬁ??%%@{)ut ar§ n(§;16 Ui mted toe,.r

5Ps ewthonduvesanadey erginmovaye waich aodisfsrent thap thei ¢ther, autoinducer

Aer onpnas_sal noni ci da, ..Yersinia . udot uber cul0s]

el TR DEds E5° Bypefire R e Sh R F PR RR A B3k Frous
f i SICH®Y o, 10000 differeat MBthducks ¥aldgd. car ot ovor a,

Rhi zobi um fegurri nosarum 15 Rhodobacter sphaeroi des,

anqofsfher i chi@ &ltinatbiial (iBEir§ 8Pt ABer ahdl6gs of the present
conmbinatorial |ibrary of the present invention

endovgion escepassesdutandugerdnolpgs Promy Psganiiorbiars a quorum

aer ugi.nos 0054], I n _accordance wi J -
107 P RS St SR B RE Erith bedt S R ERE bositivg,

C argakcReia 0 Bhitshlé BeImpredmalully, bat ateliod Ughted bg Rysmionfonan

automated 20 process. For manual synthesis, the

c hedereginoseadeiomorer Braomllie.dlasempessseimaricigg ersinia

o : e = _ ) _
e RPLATEb OF YUL B B P PR BDES 5 A
r oyscherd| Wigrio Theveph dr-eiicaratoionptas Réizo bivindegiahingsectm,

1S5 RO PP rofes AR R ttieasol” Of & SEPYURRAL s 1
NOt o gyt §:GH IHeMy o tEGradeht 1A@&RioN-enddmp4AOaTutdMducer analogs

described in detail herein, the synthesis of an

autfor Fsademonanedraginesstrbi natorial |ibrary of the

present invention can be performed on a solid

supipes4l. As uledcordeaienyithathe prdsgntsaysmbion, the cembinatorial library

i nsol yble supstrate th has been _.appr.opriate

or SO sk B coineh ab! el Bl brgRBREPRC 18l St avtomated
208t t68&E. Fer fbual SyHthaeetheichbhiabasiptRatiend We6ld 8B performed

standard chem cal nethods. Suitable solid 30 supports

i ndntrieciensist onfieehniesan.| Forapiagmated sypthegis, tha gheaicel aqnigulations
Th id.: i pel: ' . h
T AR s BFLAS: TR S8 Bt o
t hriecighiquesp i Withinadhensititi oflenesf ailinegyoskill incthe de ofl combinatorial

sui tabl e functj onal oup. . . . .
chemistry an wfll not be gscusged in detail herein.

25  [0055] As described in detail herein, the synthesis of an autoinducer
analog combinatorial library of the present invention can be performed on a solid
support. As used herein, a solid support is a insoluble substrate that has been
appropriately derivatized such that a chemical molecule can be attached to the
surface of the substrate through standard chemical methods. Suitable solid

30  supports include, but are not limited to, beads and particles. The solid support can
include many different materials which are capable of being functionalized

through synthetic methods or already include a suitable functional group.



WD 2004/ 016213 PCT/ US2003/ 025102 -32 Exanpl es of such

materials include, but are not limted to, polyners,
wW@bk@snies3y resins, polysaccharides, silicon oPCHUB1003025102

based materials, carbon, netals, inorganic glasses,

and nmenbranes. In one enbodi nept, the solid support is

a 3, 4-di hydro- 2H pyran-2-yl net hoxynet hyl pol ystyrene

(DHP resin). Oher preferred solid 5 supports include

t hoBeanwlescdr sabh ewtarialBiabl0e) budire dohN AT, pSIyRISRs, plastics,

[0056] As described above, the solid support can Be

pr P8R Polysaeeharides, sifigen er siligechapeshimpterigls atarlomg gnetals, inorganic

pre j.d 0 b 2nj.cal | )
PR S R RO RO CB ST GBIS 3 i
at tﬁé—!pgmntz_ayhlhmhaqmmhﬁ pelystyese (DHPRsiaf) 0OdRr pleferred solid
5{unctl onal i t% g_lsed for attaching a chem cal_ nolecule

o PRROLPPde ghose it allgm attaghuper @f ahydreayhaoupe of

the nolecule to _be attached and the type of solid

supi§8?Ql. Exanps descgbedsghovatthe salidrupperis atn bd provigad avith a

sol d ; .cal . nmol.ecul e .t

© oStk AR bl b lly A0 e SR IBB0n B} S hcRitatly

al _kmd)diﬁed allc?hl tglditai dadire% cladnd edl yebdeculeds (alﬁg@iﬁ& éo kRtsapgsit surface.

ampes, sul fides, carbox roups, _al dehyde groups,

o e B R Eiapany Bradior abicpiie s sbemie Modsale 1 fotaplid
100N shppdrh&ils é . | . \

D capdrO 18 QA BHARORdruloRb UMmEKEE RS bd AKERL S8 3 o3 of

nol selidisesporio Edamples| dfguitabipbmetionalitiekomg salfd support used to

fu ' ity that i.s. npt involved.in {he attachment

b e A kel (RS s e shdode B BEER o

masdticyd gr aryl hildesCAld¢TY ey, QlEPBolaN@tIMRE, |ankAOWELIflES, EdBoxyl
not be described in detail herein. 20

art and [ |

[ o@s@}psé*ﬁ@rygre gsqnsrnd slforyl gregise Srafemblyhthe functional group on
1500 EiRhuPfor fn AU ALBAARioR AR nat or | al

l'ibraries Th accordance Wt e present invention are

sh in Fi N et should be appreciated

A chemte B Sl of bbbl | ERE! s fstort

e madsking>od ifpdctioytalétg dhav tidwest igobrdSn €@ athehideR drésOmay be

di fferent gl kyl . si de chain | engths can be used w t hout

e hé’ﬁﬁquﬁy't fa i fsithe u%of@s}q@gg)r pratectingereung|agg well known
W til'ﬂtlfeﬁgtaaﬁﬂW@ll@tggﬁgsc%be@ﬂldgggf&gan.as set forth above

e c

(in is case a 3-o0x0-Cl2 si aln) was i nmobilized

t
200NtrgoaRy SOl i d dady; i L1 h various anne
and a1 &ohol s Wagfa gg rﬂeet%%gﬁ{egil% % fopr\éﬁflé e th\%’roet%momdsucer
spewoilbg canbinatoriat hiraries in accordance with the present invention are shown

3, 3-et hyl enedi oxo- 13- hydroxy-tridecanoate (2) was

oyt Bt Qi SO BRI aphiriacd fecuganemich| dadmpvieds

SequRAibed hdieR At LReOYRRE MBIyl Al DR oStk @ad Be ¥ (..,
different alkyl side chain lengths can be used without changing the synthetic

25  methods). In particular, with regard to Figure 2, an R group as set forth above (in
this case a 3-0x0-Cy; side chain) was immobilized onto a solid phase and coupling
with various amines and alcohols was carried out in parallel. More specifically,
ethyl 3,3-ethylenedioxo-13-hydroxy-tridecanoate (2) was synthesized in solution
phase through a three-step sequence. The attachment of this molecule to DHP

30  resin (3) and on-resin hydrolysis of the ester moiety (4) was then performed.
Parallel coupling of amines and alcohols having different structural features was

accomplished on a 96 well reactor block. Suitable amines and alcohols are set



30 resin (3) and on-resin hydrolysis of the ester

nmoi ety (4) was then perfornmed. Parallel coupling of
waniness2and al cohol s having di fferent structurBtT/US2003/025102

features was acconplished on a 96 well reactor bl ock.

Sui t abl e am nes and al cohol s @re set WO 2004/ 016213

PCT/ US2003/ 025102 -33 forth |n Fi gure 4, however,

this Ilstlng is merely representative. Any sui tabl e

é)gt?x g &q.lp PIRURGE: §H§{m§qgff%félf"{ep Qﬁt@ﬁx\/’e a&ny suitable
bove may use uc S are
r ellne&aﬁe td pmﬂu&dwcdmlsnatobyl ltbraa'tasrdeﬂcrnhﬁd hb®swpapry used. The

whi ch sinultan rem) esthe

gr RFagucty #e rﬂ%ﬂr«& %@Ha CHPRY XFQ 3'{1 ﬁé‘;é’ ﬁ%ﬁ ‘g@?féd

It Eéelﬁmltg%rgg§§ %Iﬁéxgea tﬁe %@t&ﬁ@@k@i@ﬂ é’roﬁﬂ at 1® indfvide] pradfkts are
g tertiar Kyl amne resin to

5 1 etier eo]ﬂaemddnml foFRRampIB0S 9§ deAipt \nelk Plgies dmde af ghenpaged

an_al terna e nthe chene is th. In th
rreﬁ‘n ﬁ'itrlla%s/)’ezt I&W’ﬂg %%Haodﬁ?igvelzreﬁé}%t e |ron ang °

ot ection steps of _the 3- otec n
CDORE et aPybapgarif Figdiess 31 o VSR <Pl set
mshﬂﬁld qla rgétﬂ@ o é}pselt_' S f Flé\sre %Uﬁ}@t&:ﬁ@ﬁ’ Snd@d&roettion steps

require the synthesis technique is
s hofﬂlel?pddato ﬁl@&@ﬁilg roapdyyolio éstaé) atr@mcmdpécm eontigpts imdhe

o AR B 1y B

th&gtemc?@@ghmw addi ti onal carbon atons) and
substltutl ng the nethods and reagents 15 in steps (d)

an i of FirgalEehiBesi¥ P ndotRERs Hith§htaP3-bko gtdtpfdafibe arried

2. e’ remai ni ng rocedures are the sanme_as those in
Fi guirla a8 ana@logﬁm]mat as showaris Fiswsod using 2 ifferant starting

pr o r{ab V&‘ﬁg%‘#‘#ﬁbo@bﬁ 01%a ggo%s?%ﬂé%%stﬁ@ﬁ%&%nk%ﬁé& oa%‘xd E%gents

15 Dr e5&8bs (d) W&Lbﬂﬁgufd‘ﬂewﬁhﬁlﬁbsﬂ dfstep (R iaFiggrd 2. bl remiagming
cl eaved fromthe solid support._20 C eavage of

co@ﬁtﬂ@ﬁ@@sﬂﬁéhﬁsémseoﬁsl ho@d% #ore 3.0 produce a sol ubl e

chemical library can be accomplished using . a variet
of [0filhods i Ablsidn ﬂge ﬁlybwbmygﬁ of thejpresras EveRE, t%?o%%%ducef

2 8 DA, R v
t G BnEoE Shef ﬂitomduhaﬁ analoglitmey i \hhabfigmahe solid support.

20 g?t@%%géég&%ohgasaﬁgﬁ %113 gg(gj;%%dtﬂ p?c“au%é %é@gg}:ﬂerrﬁiéapﬁbmry
Devel be é&é)engﬁ%ded fg(a.z*pfg?e}y ofREGHdS ﬁclﬁ@ih@bl)ydrolysm as described

i ncor por at erence inits entirety). Solid
suppovd, estwkil bs plnytelszna etbavageunualepppiligaéiack, @né Le‘é@s asfd-

catalyzed hydrolysis. Alternatively, techniques for solution phase synthesis of a

combinational library may be used, as are known in the art (Edwards et al., Curr.
25  Opin. Drug Discov. Devel. 5(4):594-605 (2002), which is hereby incorporated by

reference in its entirety). Solid supported libraries and solution phase libraries of

the present invention may be used, for example, in the assays described below to

identify autoinducer agonists and antagonists.

[0062] In another embodiment of the present invention, a position-
30  scanning combinatorial approach is used to generate the combinatorial libraries of
the present invention. Such techniques are generally known in the art. In

particular, in this embodiment, once a structural motif (e.g., amine or alcohol



the present invention may be used, for exanple, in the
assays described below to identify autoinducer

w@ooniosd2$3 and ant agoni sts. [0062] I n anot her ePGDUS20031025102
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25

of the present invention, a position 30 scanning
conbi natorial approach is useg,to generate the
conbinatorial libraries of the present invention.
Such techni ques are generally known in the art. In
pattd oy id¥ntifibdudity §1'€§5P5f’ LIRALA, FYS@BleS héike HHe' shtheti
nné#$£?e.g}, aﬁ%ﬁ% or @ %%hol WO 2004 01621% _%Hl °
PCH¢HeBRONFiHRE 202 3 is Blentjfiedigs) passhssing theatesined anjivity (e.g2.,
l'i brar, ener at.ed, ..for. exampl,e, using.the.synthet.i
R SRiagthie i)t FEPRe Rt e T S HbhlEita based on
t hepid asb#edioAC th Wid $cbfd SeneratRE MBEEY, DAiffeRhBHEHLSE bf the
activity), a second generation library is constructed
basadog moledyies(eignfthe alliyl ide chain and/or thetenerraida &raup shawn in

i brar dif.fer [t f. 1N .

S 0BRGN, i APPSR o
gr eHpleShainAiding the previdushyeidéM)fiddrstiutigenl emo?if (dsine group or
extensively varied into different structural_ele nas
whialcehakgrabn whiclydisplayest beidgseadactivibnt The ey 4by oo any
DL . _ L ohgli

¢ bt Mo thero ool roibd i T8 SRIBMCSK

f urcbhpouhdsitesied iethe wradudt o€ thebmuder efveetd fstmctirat elsasets in all
activity. The nunber of 10 conpounds tested is the

pr Qéﬁl?ﬁlﬁgf‘n‘fst?éo‘ﬁ{?ﬁ%er of varied structural elements in
all of the libraries produced. J]00631 The autaoinducer

andPORY pr odddeduioindiceiraiags erafuee 1HEcqIAaRsg fyith the prosent
| NVEAHBR o5& 1o YS BithahOc BRAGRE SroRRk behtidle i_ﬁlrcgﬁ%é?tp{gﬁh or

acting in concert wwth or instead of 'the wild-ty ]
autiniterdufehe wild-¢ype aatoindicer (idy eerutimsiucertagonist). Alternatively,

Al t ti ly, 15 the. t.Qi nd l. [ 1 o
B AR5l B S o PR R bRl i
W |tHe {188y dufdiR@eL M the qhbr@ntieasiHEps@Ral (ig. il dundyducer
(i.e., an autoinducer antagonist). [00641 Thus, the

pr éstagonishivent i on al so relates to an autoi nducer

agoni st or antagoni st having the structure X3 X3 X 3 |
n X8064{3 Thus, the present invention also relates to an autoinducer agonist or

antagonist having the structure

wherein X is selected from the group consisting of H and OH, X, is selected from
the group consisting of H and OH, X is independently selected from the group
consisting of H, OH, SH, OR', SR!, NH,, NHR!, NR'R?*, COOR!, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to

8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms



RHNX3 20 X1 X2 wherein X1 is selected fromthe
group consisting of Hand OH X2 is selected from the

w@e@dpleoensi sting of H and OH, X3 is i ndependeP€T/¥S2003/025102

selected fromthe group consisting of H OH SH OR1,
SR1, NH2, NHR , NR1R2, COOR ,. ¢ kyl, cycloal kyl,

al kenyl, al kynyl, aryl, heteroaryl, heteroalicyclic,
acyl group, carbonyl, 25 cyano, nitro, hal ogen, and,

ad j adefidm 130 SUesdrodioesidectaRomaers Tg@u wshmingmms &d O,
8 carbon at ons, a heteroc cl oal kyl of 3t

EBrRIMCETRRgY s adeNingt mnlz@mwbqremé and R are

0 o)
6 %ﬁ%&“@é@%@% @ﬁgﬂﬁgaiﬁg%%&%ﬁsﬁéirﬁ% (L
andkaﬂoawybmdbnybaminmmnyLnum@uh&yﬁng 3 to 8 nenbers,
wherein RL and R2 are selected fromthe group
consisting of H, alkyl, cycloalyl, a43]<enyl aryl ,
het eroaryl, carbonyl, and sul fon n Y30 to 4; or X3
X3 X30n X3 X3 RHNX3 5 wherei 3is

i ndependent |y sel ectedfrom t fig cla gsti ng of H,
OH, SH OrR, SR, N NHRI ., al kyl
cycl oal kyl, al kenyl, kynyl , garyl,

heteroalicyclic, a R cars ,
hal ogen, and, adjacent subst i tjpent !
cycl oal kyl of 3 to 8 carbon atons,

cyano, nitro,
combi ned, a

Shet erocycl oal kyl of 3 to 8 nmenber$ conprising carbon

10

15

20

atons and from1l to 6 heteroatons selected fromthe
gr otfferein R i8 indegensiently Slectaddian thmgroap cansjtingof H, OH, SH,

het s D yl a 23 in
S v i AL
aI Keteroaryt; hetatdalicyclia) é@hﬂoup,&f%onyh G50 %Itbd halogen, and,
car onyl ,_an sulfonyl, and n is to 4,
adjacent' X3 substituents corbined, a cycloalkyl of3to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, and n is O to 4; or

R HN X5
X4
wherein X, X,, and X3 are independently selected from the group consisting of H,
OH, SH, OR', SR', NH,, NHR', NR'R?, COOR!, alky], cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

halogen, and, adjacent X;, X,, and X3 substituents combined, a cycloalkyl of 3 to

8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms



X3 0 Xg X3 RHN X2 15 wherein X1, X2, and X3 are

i ndependently selected fromthe group consisting of H,
WOR)048H210R , SRI, NH2, NHR , NRI R2, COCR1, alRg1/US2003/025102

cycl oal kyl, al kenyl, alkynyl, aryl, heteroaryl,

het eroal i cyclic, acyl group,_gggbonyl, cyano, nitro,

hal ogen, and, adjacent X, X27 and X3 substituents

conbi ned, a cycloal kyl of 3 to 20 8 carbon atons, a

e SR RGHEL B2 K relomt EReSUTRARAE QIR iAo 0, 904 0,
t 0 ahd hetei onhetemand tiag hedng B dord tmetgprs wheoimBi' snd Ryaref

Lo sHesteR R he PR HnE A AL Ry S lobliob At Foh t he

Or QURrSRRSERbORE, £l sHlifoRfIkH - cycloal kyl, al kenyl,
arg}] ’r het er oaryl, csar%lgjnyl, and sul fonyl; or X3 X3

X3 05 RHNN X2 wherein X2 and)ég are i ndependently
selected fromthe group consistingof H OH SH OR,
SR, NH2, NHR , NR Rz,
al kenyl, al kynyl, aryl,
acyl group, carbonyl, @yano al ogen, and,

adj acent X2 and X3 substituent [ , a cycl oal kyl
oal kyl of 3 to
8 nenbers conpri si carbg to d vm1lto 6
Shet eroat ons sel ected fromthe group consié?ing of N,

S, and .0, an n aryl qr heteroaryl ring having.3 t

5 o Sl Brifpeant el e Bielots Yobiing P
gr REtg alnyIR? a I dlkenyl,

ar 3(/{?@ ’ %ﬁ?éﬁr@?@z’gg&r{g&m ,R hﬁg}@sﬁj 1flﬂc%lf/ Icy&dz)a\é%%ﬂ&h e?fng in
R iagkyswl, ecilgubtéroanyl, thietereptioyqliccand genvipneprbinyl, Byapa-1pHd, |

wh %rf;tiac)iggn,rgrlid,s’a(ilj'aée%t g'an(i:) X3 \sﬂlﬁgﬁt%ierrﬂts %oringin%d,t £ c;JCildallg}P gf 3t08

10  carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and

from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryi ring having 3 to 8 members, wherein R! and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,
carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

15  CupHom+1, whereinm is 1 to 14,

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X is H, or X4 is H and X5 is OH,
20 NH,, or SH. In one embodiment, nis 1 to 4.



X \~Xs q wherein qgis 1to 14, X4 is OH NH2, or SH
and X5 is H or X4 is Hand X5 is OH 20 NH2, or SH
wo pooafes2e3rbodi nent, n is 1 to 4. WO 2004/ 0162 1BCT/US2003/025102
PCT/ US2003/ 025102 -37 [0065] Preferred autoi nducer
agoni sts of the present inventyyan are set forth in
Figure 5B and are described in detail in the Exanples,
bel ow. Preferred autoinducer antagonists of the
pr €l§86f] i nvenkrietomred rastoimtucéragbhisisofBhapreendindBatict e set forth

d L bed i tall in th X | es, below. As
doat P8 >Priof Bt SR esctbici e 36 R haemsies, bl Hodisfored
of dubsindifces SithediEHE the Br&3ah? iRRnHSE Gttt ﬁ)ﬁﬂeﬁg E%ﬁuge n%% B are

pat hogeni city of an organi sm possessing t
serfgpgiipede Hatail smihedoemplesobeldiv g dseleFiribedddddtaibbelbw,

P or T A YESE 8 B i Blon i e ot The
belpatitogsicitle 6£4n H@EniRIRERssih@ tHRIBorEN RARInEERALchabibe (%ee also

agani sts _and antagoni sts have a hydrogen bond donor “or
accegter)- Addiiepalpaefierred aytninduerr agonjsts and antagonishnare sétsforth

to; ' i .. t 0i ndycer ana S, .

| aan e B8 s Sl0e ol P Bl IE 48 Nl A5 rih BekGi, in one

(‘e.cnbodimait it egonistg and attsgonistsiitiva gaiytifdesh b@NddiRdr b &eptor
1Ol naﬁﬁongr&sfl h{ ons. which include one or nore autoi nducer

andFBGEt 9 Heqamne grost thefonnackdo degR siiecchai. al so

in {’ﬂgﬁdﬁ?s an antibiotic. Suitable antibiotics include

ba ci dal Theguigiedussransjogs identifiediearcerdancecwitiathe present

sul; ] , iy ract tS,. (3-lactam ..

ot 1B (02 auihd el ARl Ao RIS bR byt i deifositions

ac inndleinbl_Mde ouesr mard avghduwer sialgs, I andepbsEmGt, the

Lg%g’%f’%{%éééﬁ] 513?1 ?I}r‘]:?‘{({?g lg?é%pdtggt?c; ! Sgﬁ%é];raln’?i‘lbio?igseiggﬁfde bactericidal
15anthd BYG&RARIE ' i dri

anti f ungal a.ger%tb gﬂg} %ﬁr% 'dg%@lﬂ)\?; %ﬂa es’g%gln%@ﬁﬁgéﬁﬁégg rBt'BCtam

entgeidhiotest quinploney) cepltatiispainse claauiahiogcidsiefivatfvesabl y an

auta I Q)%&Jcer. ant agoni st. The autoi nducer . ant agoni st

my be (RTARY PRAPFHIETS, 8%?1°r1¥1%§r?1’aﬁe]§??dé’ﬁ% erigd agantsm

abatstrolides) @hti-tube@ciadR4Iirus) B nhyRBScttdiEin %%hp%g%iﬂsf arlfBY
present in the conposition in an anount o rom

b
b BRTOSY GEFRI L BfiGmgB bAsentEOAGMEIViE ogentar [n thisyerlesiimeds] the
. i o Gyl
20 4 @itbrigioos Shp BELOHAMMAT 22 AERILS uBio R e Rl i

i nhithganissmayf begpresenhintthe admposition in an amount of from about 10 ng/L

to about 10 mg/L and the antibiotic may be present in the composition in an
amount of from about 10 ng/L to about 10 mg/L, however, any desirable quantity

of autoinducer antagonist or antibiotic may be used.

25  [0067] Such compositions are useful for inhibition of growth of an
organism possessing a quorum sensing pathway. One example of such as use is in
medical devices used both percutaneously and implanted within a patient. Such
medical devices commonly serve as loci for bacterial infection. Thus, the
autoinducer analogs and compositions of the present invention can be used to

30  ihibit growth of an organism possessing a quorum sensing pathway on a medical
device associated with non-invasive or invasive medical procedures. Such

medical devices include, but are not limited to, catheters, pacemakers, vascular



or gani sm possessi ng a quorum sensi ng pat hway. One

exanpl e of such as use is in nedical devices used
whoeih/operxut aneously and inplanted within a paPCENE2003/025102

Such nedi cal devices commonly serve as |oci for
bacterial infection. Thus, theg autoinducer anal ogs

and conpositions of the present invention can be used

to 30 inhibit growth of an organi sm possessing a
UO%ﬂdftk ,SA8RIR GteRR BMB)XisQRerAbraBal Bt valkRd| SfgidISRGhAleatt,

non-i nvasi ve or ‘i nvasi ve medi cal procedures Such

medbloed bagsysuserss,ipiestheges, dpuial davices end lajtificia @rgags.

cat heters, pacemakers, vascular W 2004/016213
PCTI0068J003/ 0 ZElje(HZJtoin&B:eg pigfle g5, and aempbsitionsst a@ntbs incorporated

ysi.s nmenbr anes, val ves, surgical .. .

el iR enaten PE i BAG e Bt 0B el dedig (e
5 eVéIReﬁﬁ@all%ﬂco%érhtfeﬂ &iftlin % 8@ARSlayd:AFeGhedlte déw»i&é()l RPHRAed as

anal ogs and conpositions can be |ncorﬁu®ate

i npa eeptiag ed ﬂ@rmﬁd'tf:alslew;ce wT@wnmueh suitsbleufor mcermratmgéhe

gﬁ d} IO ] lndlld %g%rgaro %fang ‘comy O%IQ?IIS QDC@ %Seseél:f g{/ Iat & ghlvr\l/l atnr{eﬁcal

C oa&évﬁ@ d@pertdlg;oﬁaﬂec pahcud@xvm@ndi&ﬁ Bl Sl esmysositionllsed quI the

|ncor oratln the autoi nducer anal ogs. an

icq |dsw§e yred: Heschpiguesuitable drmrevidingartoating pamedical

100I eV{i&ﬁce‘%ﬁB&&@e MRS wRAL gﬁec#( a @gltﬂlit g gl%‘éﬁssed in detail

anal og/ conposi tion used and the nedical device used.

Teclureigues suitable for providing a coating on a

nmedi cal 10 device substrate are well known in the art

aﬂ d[OO'ﬁi()j]l n Iot d’bl&: ﬁéd:‘l@&li%@i&fe irr[hygﬁtfﬁither slhpfﬂainentgcﬂ Q@tﬁ%hy other

The nedi cal device maybe further supplemented with any,

ot hissrable sompeind, gﬁr?ﬁ%@ﬁ’& am&loté‘«ﬁ:aﬁ?ﬁf gesics pptienagplapts, anti-

anahgesihfitory b &ARE iSrobAD EbrmpdstidR ”\W%ﬁﬁéﬁ minerals, and the

conpounds, ANt crobla conp05|t?ons Vi'tam ns,
15m nékeal s, and the 15 like. [0070] The autoi nducer

anal ogs and conpositions can also be used to inhibit

gr o[mﬂi()]of an Dieganeiadadges ssdegi ang campoitions anstortg used to
at y on an product or device that conmes jinto
n’Pgﬁ’t‘ ‘f’ﬁ‘ %&Hﬁ’ﬁga(nbﬁm BOTIETS g T 11 §5S1E Raghgay Qany

as FrolifQbh BEHShaY coQ'ﬁe@tlﬁb cbhﬁéﬁwﬁﬁ’-ﬁm{l&@@oﬂotﬂ\@ h?a%l%{han)

t he aut oi nducer anal ogs and conpositions of
pr eléssne, suthhasentopthbrushyr dewfal flassused as
I mmunosuppr essi ve agents (see Telford et al., Infect.
20 mia71166( 1) : Mi6reber, fRABYqinduviermalapsaed etyipositions of the present

I ncor par at ed reference in
grglon may akf be used as tmmunosuppressive agents (see Telford et al.,

Infect. Immun. 66(1):36-42 (1998), which is hereby incorporated by reference in

its entirety).

[0072] Yet another aspect of the present invention relates to a method of
25  identifying an autoinducer agonist. This method involves providing an

autoinducer analog having the structure



its entirety). [0072] Yet another aspect of the
present invention relates to a nethod of 25

w0 deabid2yd ng an aut oi nducer agoni st. Thi s net hpdI/US2003/025102

i nvol ves providing an autoinducer anal og having the
structure WO 2004/ 016213 PCT/ 452003/ 025102 -39 X3 X3
X3 n X3 X3 RHN X3 X X2 wherein Xl is selected
fromthe group consisting of Hand OH X2 is selected
from the group consisting of I-X@nd G X3 is

i ndependently selected fromthe grodp 36n3|st|ng of
H OH SH OR, SR, NH, NHRI, R COORI al kyl, 5
cycl oal kyl , alkenyl, aDkynyI, q s ‘aryl,
heteroal i cyclic, acyl group, cg cygno, nitro,
hal ogen, and, adjacent]{X3 sub3||tuent- oXbi ned, a
cycl oal kyl of 3to P et erocycl oal kyl
of 3to8rmeH;&mm|s ' 5 and from1
to 6 heteroatons sel ected from tfle grodp consi sting of
N, S, and 0, and an aryl or heteroar¥ ring having 3

to 8 nenbers, wherein Rl and R2 1are 10 sel ected from

RSP CRA S B P o

t o ’Ehe gﬁcru;))@)n%i&m)g of H) aid @31 X%3s inBeprdntientB se@ctweﬁ‘cﬁm theX@oup

i's inde ndfentl sel ected fromthe 1gNongZ consi sting of
H e9ysis H, OH, SH, OR’, SR’, NH,, NHR",;’NR COOR alkyl,

5  cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,

cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

and an aryl or heteroaryl ring having 3 to 8 members, wherein R and R? are

10 selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

15
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heteroaryl, carbonyl, and sulfonyl, and n is 0 to 4; or

X3 X3 X3

O ( Xs

e .

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,
OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, and n is 0 to 4; or



ORI, SR, NH2, NHRI, NRIR2, COOR, alkyl, cycloalkyl,
al kenyl, al kynyl, aryl, 15 heteroaryl,

whedoeno2hs cyclic, acyl group, carbonyl, cyano, P@i/USIHN3/025102
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hal ogen, and, adjacent X3 substituents conbined, a
cycl oal kyl of 3 to 8 carbon a4®ys, .a heterocycl oal kyl
of 3 to 8 nenbers conprising carbon atons and from 1
to 6 heteroatons selected fromthe group consisting
of N, S, and 0, and an aryl or he&geroaryl ring having
3 to 8 menbers, wherein Rl and R2 |are sel ected from
the 20 group consisting 03% cycb@alkyl

al kenyl, aryl, heterogyyl, "Ccg and squonyI

and nis 0 to 4; or 2004/ 014 / US2003/ 025102
-40 X3 X3 X3 01 R in XI, X2, and
X3 are independently fre~gr oup

consi sting of H, 7 NH2, X3HRI, NRI R2,
COOR , al kyl, cycloalkyl alkenyl al kynyl , aryl,

het er oaryl , heteroallcycllc acyl ygroup, carbonyl,
cyano, nitro, 5 halogen, and, adjacent X, X2, and X3

bsisssis et s Sl o Sile 8 CHag o
Capp R ALERs SRANGHS Ngm I\H@R6 (ﬁ@bR’i C?Qn@cﬁ)%h@? ta8dnyl,

from’the group consisting of N, and an aryI
or aliynwy eyt Heterpany), hfzmoa@cyghc,cacsl mmeqaéoonvh eyasionnifey,

e SR LA RSB, Gt o3 o

C aBbﬁﬂi{)h atcif] adietekugvlbalkor oPBto PheBers Qofptisibl bark3n atoms
wherein X2 and X3 are i ndependent ly selected fromth

gr 8ub fremnk fost hefgrogiomsiselegied frgm theygroupaensisigggyof Ng§rand O,
k
i o S

caktlectyd fromytha groupiconssting of H, alkyl, cycloalkyl, alkenyl, aryl,

heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 ' X
/H\ =
R HN N X5
wherein X, and X; are independently selected from the group consisting of H,
OH, SH, OR), SR!, NH,, NHR!, NR'R?, COOR, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,

carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CwHom+1, wherein m is 1 to 14,



15 hal ogen, and, adjacent X2 and X3 substituents
conbi ned, a cycloalkyl of 3 to 8 carbon atons, a

whedoeiooyx| oal kyl of 3 to 8 nenbers conpri si ngPCHURBZIN3/025102

atons and from1l to 6 heteroatons selected fromthe
group consisting of N, S, and4p. and an aryl or
heteroaryl ring having 3 to 8 nenbers, wherein Rl and
R2 are selected fromthe group consisting of H,

al kyl, cycloal kyl, al kenyl, ar
carbonyl, and sulfonyl, and whg
the group consisting of
14, WD 2004/016213 PCT/ US
is1to 14, and x .~X5 (
OH, NH2, or SHand X5 is H, O X4 is Hand X5 is OH,
5 NH2, or SH. In one enbodinent, nis 1to 4. The
autyHeRdnlpes 1 aa4,eadi S contacted w th an autoi nducer
receptor and activity of the receptor is nmeasured in
the presence of the autoindggcer agal og. The

aut oi nducer anal og can be prayi
conmbi natorial |ibrary, Y bed @bove. [0073] In a
preferred enbodi nent, an [
identified 10 using a organ¥smstrain |acking the
ability to produce one or nor & natural autoi nducers,
due to the disruption of any autoinducer

.Lne | synt hase )
gerdsreiTas | to hbXaiaQt N ORSHoTAddBH, PRXelitbasl Knis OB,

ol , heteroaryl, 20

rein Ris selected from

'1, whgrein mis 1 to
-41 P wherein p

grein q ps 1 to 14, X4 is

5su ‘}\ﬁ—lzz gf §H‘.” Sn rgﬁ% %&g?&ﬁiehh ﬁ_i@fj ?d Bf.i ?ﬂ% Qlﬁtoinﬁﬁ&g %ﬂaﬁi}? 1% ctog’glcted

aut Oi
t 0,with areartoigdues seceptdOantPRtistityl o Etheaeddptayime a3 the

0074 tivity of the receptor can be neasured .
soehigosap i o et o FECBUSASCH apof FRRFOvded as
r epaftlofh ORbiREoridl GBFaPR s Hed b bdvBe above strain as
is known in the art, such that the strain is capable

of géyi di ng 13 agjr@feﬁled Efb&Htiment, YTLMEREEOS 4nflbg RN Ried
activity) in the presence of autoinducer or an

ucer. rai ns i nclude, ut are not

10autusingdurganisraguaindacki@ the atility togpodice oge bnmbumiesiurhlut
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are not. limted t afp.and.l acZ, .Activity 20 of t

2 Gulbbirtl geto s afBuSTor 4 ugioionhitSQadien Mg,
be acovmpheA aﬁtbindﬁeéi*/ﬂ_@c%&iré i ducB Str@ihis RIBEbn BlétaaiMdHOEr
agonli sts or the autoindu

cer itself
exogenous autoinducer. Such strains include, but are not limited to, P. aeruginosa

PAO-JP2 and E. coli MG4 (pKDT37).

[0074] Activity of the receptor can be measured using any suitable
reporter assay. In particular, a reporter may be incorporated into the above strain
as is known in the art, such that the strain is capable of providing a signal (e.g.,
luminescence or enzyme activity) in the presence of autoinducer or an autoinducer
agonist. Suitable reporters include, but are not limited to, gfp and lacZ. Activity
of the receptor in the presence of the autoinducer analog can be compared to

known activities of other autoinducer agonists or the autoinducer itself.

[0075] A further aspect of the present invention relates to a method of
identifying an autoinducer antagonist. This method involves providing an

autoinducer analog having the structure



[00751 A further aspect of the present invention
relates to a nethod of identifying an autoi nducer
wariagoi2iszt . This nmethod invol ves providi ng anPCT/US2003/025102

aut oi nducer anal og having the structure WO 2004/ 016213
PCT/ US2003/ 025102 -42 X3 X3 423 X3 X3 R HN 'nss, 3

X1 X2 wherein X1 is selected fromthe group consisting

of Hand OH, X2 is selected from the group consisting

of Hand OH, X3 is independentl|X;sel @&fed fromthe

7

group consisting of H OH SH OCR SR NH2, NHR1,

NR R2, COOR1l, al kyl, 5 cycloalk al kynyl ,
aryl, heteroaryl, het ¢ oallcyéllg Qup
carbonyl, cyano, nitrp, hal ogé¢n, adjacent X3
substituents conbi ned lda cycl gal kyl ) 8 carbon

atons, a heterocyc
carbon atons and :
fromthe group consisting of N, ngg , and an aryl
or heteroaryl ring having 3 to3§ rre ¥s, wherein Rl

and R2 are 10 selected fromthe group consi sting of

H, I ,

. ﬁi&‘*%‘%ﬂxlgﬁ gélgﬁcle& gljﬁi/n @k gﬁﬂ% oon§§t¥1g of I—h%debﬁa% h%gglecsgg from
X3 hXgrox® comsistingwid e OXG Xsds mdctwfndctdbirﬂeleptetdd}mn ttegsroup

oSO N oB SEER Sl Ry e BBl ool

sl ké&ﬁk)blkyﬁ rafiden ?/1 , Wfkyhot aFyo: elfei/éro arﬁle h&é&@héﬁ:ﬁﬁ | dc§1 grdayY, | carbonyl,
group, car bon cyano, nitro, al ogen, and adj acent
X3 SEBiredegercme; sientXe bRty cowbingdtacloalkyl of 3 to

car @Qeﬁlbd'ﬁ A0k, etg%kﬁﬁg aﬁ é)??ltg%lqe?%beg%éomﬁ"lﬁgnpa%on atoms

conprising car atons
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

ber s conpri sing
5 sel ected

and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
10  selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl, and n is 0 to 4; or

X3 X3 X3

0 ( X3

I .

R HN

wherein Xj is independently selected from the group consisting of H, OH, SH,
OR!, SR, NH,, NHR!, NR'RZ, COOR/, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
15 heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R' and R? are selected from the
20  group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, and n is O to 4; or



het er oat ons sel ected fromthe group consisting of N, S,
and 0, and an aryl or heteroaryl ring having 3 to 8

woreomder@13 wherein RL and R2 are sel ect ed from p&iBUR03/025102

5
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group consisting of H alkyl, cycloal kyl, alkenyl,
aryl, heteroaryl, carbonyl, apd. sulfonyl, and nis O
to 4; or WD 2004/016213 PCT/ US2003/ 025102 -43 X3 X3
X3 0O RHNX2 X1 wherein XI, X2, and X3 are

i ndependent|y sel ected fromthe gngup consisting of H,
OH, SH, ORI, SR, NH2, NHRI, NR R34, COOR1, alkyl,

cycl oal kyl, al kenyl, al kyayl, oaryl,

het eroal i cyclic, acyl grodp, ORY y&no, nitro, 5
hal ogen, and, adjacenty XI, X2, [jand X3]|substituents
conmbi ned, a cycl oal kyl|}| of 3 to pbon at ons, a

het erocycl oal kyl of 340 8 new \Qri sing carbon
atoms and from1 ko 6 haygr B ecthgd fromthe

group consisting of N, S, and 0, jand an aryl or
heteroaryl ring having 3 to 8 nenfjers, wherein Rl and

R2 are selected fromthe group cdHsisting of H,

al kyl, cycl oal kyl, al kenyl, aryl, 10 heteroaryl,
camtemih Xi,a%4 asdiXs ergyindepsndomly sgictxd froa theigroypeoxgisting of H,

wh [ apd: ane LN e

ar o ST S SR vap ik RS EORRY, MBSy eV
NREBSmy Calothetcdd ey, hetepsaliopllisydayl glokipaakibonyR lckatvy hitro,
aryl, Keteroatyl, het eroal 1 cyclic, acyl.  group,

caiilogyn, andyadifsentsXe, Ko, andsXnanbsidasnts sombingdyjafysloplkybot 3 to
an [ ' C I

AR, SRR S BRI TEES (75 FbGR Shiprithe Saltndioms
conrgad ifivinb tcc@hétor atherseleated frofm the gtoupocosisdnge s Sramd O,

sel ected fromthe group consisting.of N. S. and and

i 5 FbPT FRSETBRBA FE BRY G SHAT TGS OSSR RogreR” e

WheeRE#Rd BbnAMRE cfAipAdofsisBhest B hikyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 I X
/”\ /
R HN N X5
wherein X, and X; are independently selected from the group consisting of H,

OH, SH, ORY, SR}, NH,, NHR}, NR'R?, COOR', alkyl, cycloalkyl, alkenyl,

alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are selected

from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,

20  carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CuHoms1, wherein mis 1 to 14,



fromthe group consisting of H alkyl, cycloalkyl,
al kenyl, aryl, heteroaryl, 20 carbonyl, and sul fonyl,

wapa4mherein Ris selected fromthe group consPEI/UAODH25102

CnmH2mtl, wherein mis 1 to 14, WD 2004/016213

PCT/ US2003/ 025102 -44 'X - Ragherein pis 1 to 14,
and g wherein gis 1to 14, X4 is OH NH2, or SH and
X5is H or X4is Hand X5 is OH 5 NH2, or SH 1In
one enbodinment, nis 1 to 4. THe autoi nducer analog is
contacted wth an autoi nducer fjleceptor and an

aut oi nducer, whereby conpeti i gn bet ween the

aut oi nducer anal og and th r for the

aut oi nducer receptor is al\owed to occur. Activity of
the receptor in the presence of the autoinducer anal og
and _autoi nducer is then nmeasured and conpared with
actWhareip pos 1tthé4rasdeptor in the 10 presence of only

t he aut oi nducer. Suitable reporter assays for use in
this nmethod of the presentXjnveniion are descri bed
above. The autoi nducer anal o eE provi ded as part

of a conbinatorial libra bed above. [0076]
Yet anot her aspect of the fngention relates to
a method for regulating the qﬁtivity of an

aut oi nducer receptor. This nmethod invol ves 15

anal agih 0 Pl P O R GE BBl R . pex i T X B om,

SautNnduSHI Iagadembodinea)ha@ PR 51 Thé &t%&u&?%ﬁ%@)) FRYontacted
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the ,qutoi nducer anal og i s an autoi nducer-1

agdfifsin %th"l&ﬁ‘fc&@’éﬁ‘fﬂ%??r ashancteinducen véheotblieompetition between
ek iERlucet Q&I@QJ&{E{' fd Hﬁt%g}dﬁgég‘hfglgthle %u%n}nrqﬁgetrgé%%ﬁog ?sr él%owed

(Al2) agoni st or” antagoni oun
et déavenActivityeo e oicaptoc #rthapedsage bl shetdn®in®Rer analog and

structure WD .2004/ 016(%13 PCT/ US(?OO /025102  -45 X3 X3

X gu% uger'is then meastred and compared with activity of the receptor in the
presence of only the autoinducer. Suitable reporter assays for use in this method
of the present invention are described above. The autoinducer analo g can be

provided as part of a combinatorial library, as described above.

[0076] Yet another aspect of the present invention relates to a method for
regulating the activity of an autoinducer receptor. This method involves
contacting an autoinducer receptor with an autoinducer analog, wherein the
autoinducer analog is an autoinducer agonist or antagonist. In one embodiment,
the autoinducer analog is an autoinducer-1 (Al 1) agonist or antagonist compound.
In another embodiment, the autoinducer analog is an autoinducer-2 (AI2) agonist

or antagonist compound. In a further embodiment, the autoinducer analo g has the

structure



X3 R HN X3 X1 X2 wherein X1 is selected fromthe
group consisting of Hand OH X2 is selected from the

w@e@dpleoensi sting of H and OH, X3 is i ndependeP€T/¥S2003/025102

5

selected fromthe group consisting of H OH SH OR,
SRI, NH2, NHR1, NR1R2, COOR1,. 43l.kyl, 5 cycl oal kyl,

al kenyl, al kynyl, aryl, heteroaryl, heteroalicyclic,
acyl group, carbonyl, cyano, nitro, hal ogen, and,

adj acent X3 substituents conbi ixgd, axgxgloalkyl of 3
to 8 carbon atons, a heterocycl dal $ 3to 8

nmenbers conpri sing carbon atons d froml to 6

het er oat ons sel ected f@om t he(g X gt i ng of N,
S, and 0, and an aryl or heteroaryl (i aving 3 to
8 menbers, wherein nd R2 are 10 sg¢leeXed fromthe

group consi sting o 6N al kenyl ,

aryl, heteroaryl, carbon and GLfoyI and nis O

to 4 or X3 X3 X3 0n X3 x3 @H X33 wherein X3 is

i ndependently sel ected fromthegr ousz:onsn sting of H,

OH, SH, OR1l, SR, NH2, NHR1, NR R2 al kyI

cy %ﬂ&&ﬁ ]yl(S: l@élggt@é’ hovxaﬂ'lg %1@(1&) ’coﬁl%hlqujf u Q&f Sf-loi%”}/s selected from

het er oa
hal the gmupa:bdslstugi}f&i: ami OHBXS uﬁomﬂeﬁanéeﬂtlsf m&n‘@d ik tlﬂ group

o “eseistie ot Hs SelopBH Sy Tl b MR s CaRa s B 1
t O c1d3ﬁéy?f MBS e} 1eaL e ‘ile{eﬁ‘@iﬂflt H@celg)ﬁﬁéﬁhe %?1 éﬁ)hﬁ‘ g:arbonyl

S, "and 0; "and an ary het eroaryl rihg haVin
3 twaﬂo,nam&m@gemdeadnadmt Xn s:ubmtuante csmbmcd,@bybloaﬂqyl of 3to

a1 Ly PO G CRAPBHAIR of B bRy o asgghon atoms

azgarﬂ frdin @ tb @ heterSdtorM¥3e2E40l B8 2030 c&/B203 60853 07hd O,
" and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are

10 selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
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heteroaryl, carbonyl, and sulfonyl, and n is 0 to 4; or

X3 X3 X3

0 ( X3

I h

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,
OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R' and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl, and n is 0 to 4; or



X3 X3 X3 O0RHNX2 X, wherein X1, X2, and X3 are
i ndependently selected fromthe group consisting of H,
WOR)048H210R , SR, NH2, NHRI, NR R2, COCR1, al kg1/US2003/025102
cycl oal kyl, al kenyl, alkynyl, aryl, heteroaryl,
heteroalicyclic, acyl group, .cgrbonyl, cyano, nitro, 5
hal ogen, and, adjacent X1, X2, and X3 substituents
conmbi ned, a cycloal kyl of 3 to 8 carbon atons, a
het erocycl oal kyl of 3 to 8 nenbersXgonprising carbon
atonms and from1l to 6 heteroatons|selected fromthe
group consisting of N, S ﬁnd 0, &nd an ﬁryl or
heteroaryl ring having 3 t0%8\qer it ein Rl and
R2 are selected from ing of H,
al kyl, cycl oal kyl, al k¢nyl et eroaryl,
carbonyl, and sul fonyl? X QR HN N X2
wherein X2 and X3 ®€ in sel eCked fromthe
group consisting of H OH, SH OR], SR, NH2, NHR ,
NR R2, COOR1, al kyl, cycloal kyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroalicyclic,”acyl group,
carbonyl, cyano, nitroq, 15 hal ogen, and, adjacent X2

andWhereis s 12t ashK s aredrdspendgntly selgatedbipmthe goup cpppisging of H,
Caf@gp gﬁt R SR, %ﬁ&;?ix@ﬁ%ckg%*ﬂor@l,tﬁg&g cﬁc& YL alkenyl,

conprir si'hg carbdn atons and fro roato
sel dkyred, dryb etetvaryd) ltgodimgslic htylgradp, MarbSnylacydind, niaad

20 e dencand, ae VA, land & SRR c{o%go%,'ﬁf, g'}g;‘?&(?ducyl of 3 to
cong tabbM Giofs, het@bdeyélo alE}le)'é‘ 8 &S%{)J IS%ihemll%rg g%fmisiﬁé ¥drbon atoms

heteroaryl, 20 carbonyl, an onyl , wherein R

i s @l feamddoforhstarodtemy sdeqsedBorsithe royp epnsistingiRiiN S, and O,
Wherel B B 6 ik rdfiind R AL A EZAR L TAYSR10, 75492

selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

10  heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 | X
)j\ S
R HN N X,

wherein X, and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR!, NH,, NHR!, NR'R?, COOR’, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

15  halogen, and, adjacent X, and X; substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,

20  carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CuHome1, whereinm is 1 to 14,



wherein pis 1 to 14, and q wherein qis 1 to 14, X4

is OH NH2, or SHand X5 is H or X4 is Hand X5 is
W@R)04/0562NH2, or SH, whereby activity of the reP€pUsSI008/625102

regul ated. In one enmbodinment, n is 1 to 4. [0077] In

one enbodi nent of the present_jgmnvention, the

aut oi nducer receptor is found in a gram negative or

gram positive bacterium as described above, which

may or may not be present withigh a host. In another

enbodi nent of 10 the present i ion, the

aut oi nducer receptor is LasR hI R, or Rnll of

P. aerugi nosa. However, e receptors

i nclude, but are not limt , uxR and Luxl (of V.

fischeri), and all LuxR and Lwyxl honologs (e.g., LuxP

and LuxQ (see, e.g., Mller et al., Annu. Rev.

M ciwvbbred p is9%0185adP9 (2001); Dunny et al.,

"Cell-toCell Signaling in Bacteria," Anmerican Society

for M crobiol ogy, 15 Washi nggon D)@ (1999), which are

hereby incorporated by refer ce@$ Egelr entirety).

As used herein, regulati e activating the
receptor or inhibiting th [0078] A further
aspect of the present invekhti/on relates to a nethod of
regul ating biofilmformtion. %hi s method i nvol ves
contactjng, a cell_of an 20 organismw th an

aut BPFERCETS ldRdi o g $OHeNER: ¢t arsbieisdi1ax Xudy Bl apdiXs is OH,
§ henpTBS: a8 kel fﬁﬂﬂkfﬁ# bPdhe?éke M} & Iggvlﬁgf‘eﬁ ﬁ@&ﬁ‘efj&ﬂlgo iment, n
or mat is re

wher eby bi 6f il m on ont gul ate

| n srdgodbodi nent of the pr esent invention, biofilm
formation is inhibited. In another embodi ment of the
pr ef9M7] i nvenln ar, enibodiménnof thelprésent inventionsthemdioirdader
by cont act Wlt h t he autoi nducer anallt%gebAs descri bed

abo{;@ept?rhlé fodgn grgrapnegatiye og FALROS acterium, as described

pol ¥sAECHREL A8y RIS 15t BE gfh's&ﬂ SQuithiteh h9§t0‘h? %o?hértéﬁlbodunent of
bact eri al fron1both antibiotics and the host's

1hunthearesardnyesitiontbe aaﬂoemluc@smpmss LéFSIRu éasIV\Eth or Rhll of P.
2004/r016213 C‘;,I'éVLé%Z 3/ 0%5[1} t48 tg 3 :t}hjt ﬁn ct)f
bi of TTAR'FSr mal T on o°r ‘t‘rﬁglaa TEFR P o P RE B 6’? i
r esUukR bid LhgS6f PfietbhRdsd BATHER bad L&Hl@iﬂikﬂo gshaecgw LuxP and
woul d be easier targets for antibiot

def EWEs(seq s@rdYliller gt p ééqé%thVnMeqﬁf)bleh 5§F1é5é 1@&@9@@ Penny et
a nEE, hedi foFell %ﬂ&lﬂg’ ﬂ%atcg:?ia,” American Society for Microbiology,

15  Washington D.C. (1999), which are hereby incorporated by reference in their
entirety). As used herein, regulating may comprise activating the receptor or

inhibiting the receptor.

[0078] A further aspect of the present invention relates to a method of
regulating biofilm formation. This method involves contacting a cell of an

20  organism with an autoinducer analog as described above with regard to the
method for regulating an autoinducer receptor, whereby biofilm formation on the
cell is regulated. In one embodiment of the present invention, biofilm formation
is inhibited. In another embodiment of the present invention, biofilm architecture
is modified by contact with the autoinducer analog. As described above, the

25  biofilm is a complex, polysaccharide-laden microniche that protects the bacterial

from both antibiotics and the host’s humoral and cell-mediated responses. Thus,



5 growth or virulence of an organismin a subject.
This nethod involves contacting a cell of an organi sm
waowdok/oan21aut oi nducer anal og as descri bed aboveP@i/UB2003/025102

regard to the nmethod for regulating an autoi nducer

receptor, whereby growth or vjgulence of the organism

is regul ated. As described above, the autoi nducer

anal og of the present invention can be used to

eNfRNGELRHABE b%@l&%ﬂnaﬂoﬁ%? 1S dlt%lra)hoﬁ 69%%1@&11111&@1@63111% G

in concert wt I nst ead ld-ty

autess indentions Yactezial steainsawhich momdmbmeﬂéler t?ggﬁ’ﬁ @F)ﬂn@l?lo’tl@ and
B l’%lt or amsm(e g., bacterial) growh by conpeting
?Fldﬁf—?n W1 d- t ype autoi nducer (i.e., as an

aut oi nducer ant agoni st\% I n addition,

aniigil of "t pdhppsuhimicene Porpanl g e
%&é’&ﬁ g L flbRietdran o?éanﬁé?ﬁlﬂ DpRe ! TIAY nRElo@E8olves contacting

quorum sensing nol ecul es 15 (autoi nducers) of
an acelj afisrsongamisintvhiti an aginducsr analeg ey desetipdagbove wit regard

ul at or tein t her eby, i nhi bi
of Tyt Bt SeiBpioe oo uORyeRdeFhlon oy BoRHGHifllence
d e%@fﬂeﬂﬁ%&ﬁkrﬂ 13 rbhiBatbd 2 AR ldescriBed Adve, he @B ndboatanelog of the
aspect of the present invention relates to a r{gt hod

i niprdsentiimention Q@Tbﬁwsgdﬁ%mi@n%%am@r{? En bagterialhgiomd Y
10 ) "ESPHABG GV ¥ istcf o FRBLARL L BIaftofBhler e an

ossessing a um sen ani'smw th an
auta@ﬁondmwragaméﬂ) 0g toamhﬁmgarbm (agxobze:temai)rgrowgabsdcqmpetmg
the nethod for regulating an oi nducer rec p
wh&fitbhe PRld-tRpFRindRaTS (irfy dteBRY Yﬂ“&i:‘}F%ffa“f%Qn’S? i’h pdfrion,

i s ’dﬂé m&@&%@panaﬁdﬁo&]ﬂle FRReRiffBABH Edﬂﬂﬁi@lt%%nﬁé’ HE8ligh

anal ogs and conpositions are also 25 useful in
t r éaitibitign afitheriiteriiombétieen seettetbquostsersingmalecules

152 ad ﬁ?tﬁ ]El{ﬂé%ﬁi g gﬁ Iogéfnggl[ eﬁ@ %n?%casﬁj?f?e t%s%%ﬁﬂ r%%}jlg%r Protems

angh&QebyPinhbAHRAES hiodRctidicd fdiulgicahotuts (Seadipmes 1 anditheg
to the subject. he autoi nducer anal og or conposition

cardeseﬁmloéﬂa%féamﬁké\bw the transcriptional
activation of virulence factors, such as El astase

El 4808Me B, 2oothesrapechofthe presens inficaidon rsjases g Iﬁeth%af

ot her. Jrul ence f
pciiniaf AgEP i AR mech iGN i bRy, SRAEheREH iibives
201 S BEfaeiE a tellcslap@T gdridin bysseﬁﬁgrze@mummemstmg mathHanistywith an
In addition, the aut0|n ucer anal og or WO 2 3/0162

PCRutombOs el desarbed ghgssEh trgaddn theTgpthag fopp Hiting an
| iRt b Atbd i QhBRbY B Rlordth s&fsinRiREdhbAlkm of the organism is

inhibited.

[0081] The aforementioned autoinducer analogs and compositions are also

25  useful in treating an infection in a subject caused by an organism possessing a
quorum sensing mechanism by administering an effective amount of an
autoinducer analog or composition including an autoinducer analog to the subject.
The autoinducer analog or composition can, for example, prevent the
transcriptional activation of virulence factors, such as Elastase A, Elastase B,

30  exotoxin A, pyoverdine, pyocyanin, and other virulence factors, such as those
described in PCT International Publication No. WO 01/85664, which is hereby

incorporated by reference in its entirety. In addition, the autoinducer analog or



architecture for an organi sm possessing the quorum
sensi ng nechani sm and/or kill the organi sm possessing

w0 b@4quanim sensi ng nechani sm by, for exanpl e, PEI/Ng2003/025102
medi at ed sui ci dal nechanism Thus, this nethod of the
present invention is useful 5 4ogar treating any subject
capabl e of being infected by an organi sm possessing a
guorum sensi ng mechani sm such as manmal s and pl ant s,
andeonposjmntca fbaexamphhe) mebit bibiiém doutntitiod be alterdiatilag
can g}g‘ aglrri grst ered.alone, or jn conbination wth .
sui FEBICTER 1T AR CESANISERPOSSessined R AU seRfdg Bechagism and/or kill
di lwe ' i ' : t S g
s e S R e A
of mpdiatgdsviciddunechanisal. chwspthisonethod bf the pseserBlintemtibe is useful

h ceutical ,.c ositipons include those which )
3 el HETIDE A1 HhER SPPablY O Eofing Bfeclorky A anismy pppgssing 2
ONequiurfiRE® i} médhaRiding buihUG SharA Ak @8d p@ﬁtsgﬁﬁ‘} fd peteular,

herein. [0082] The autoi nducer anal ogs an ] _
cortpuaans| dhe aeindioepr ensiopeambeladmipistdred aloye, onirt etshtgnation

for ' for the desired use;,, e.q.. oral.
par@ﬁ?gﬁg%%r%l %ﬁ%oce? 6%a|t1 8% A EY F‘aﬂleo?fgleg&m? of
pariagtedieats shoutil be s¢lecttd sithat giel db havdnfikisictheaherapeutic effects
intracerebral, intranmuscul ar, | ntravenous, )

10} neqLdpe Tyt BAuEs naleasonIcompapition i Ehle gliatmaceutical
adrdoirdsiiBhé BBludd fosP %ﬁ&ri\f}\ﬂgdé Qpﬁﬁtxfagéutﬁgl?aﬂji&taﬁ@,t PN
is intravenous. In cases ere the autoi nducer
anaixepley pngonposiof ao astoardecadimiloigsdsadesd itted hieredd. | y or
parenterally, it is preferred that they be
pr [00§2]r ol yzetthe aABijdR8BInaMigs taad cempestigs Hefdintan B8 made up
oral use {35 | ude tablets,. dispersible powders,
gr dRGPEsu gepfgml Rproprialf dorcthg fesired wisey 5., gl PaERigTaLor

15! nabpicali daummbigatRNd Exafples ®F pareRferdl @@nﬁ%ﬁm‘ti@ﬁ biOGradeBfricular,
exanpl e, cal ci um carbonate, “sodi um car bonate,
| adnisaastebatidintramgsculpabintragenony; ietkaporitbosdlaiental, and subcutaneous

gr -at a di.sintegrating,agent .such as starch
PR At Pt R R A B Bn Ot 1R cioes
gelvelieré1theamntbidiae amalogh oRBsnpdsidng atd AihiAFRAMdSopRAG or
as magnesj um stearate, stearic acid, and talc. Tablets
mayPAFRITAb, At prefireddhatdhercbapradiyliolvasdun t echni ques
to del ay disint eglr ation and absorption. Inert

204 11088} s and Swirble despcaomns fangrabuseusdudé abletyp dispesible

in , i um carbonate. .cal ci.u
o, 05 SIRIS, o« SBLEAT, SR s e
el icairiess foayabletninatude,cloneemiplevalcigx eaBbené, SodisHChrhate,
ne%lhaél cel u{co e,. 30 traigacant,h, sodi um al g_i nate;
we 905> ?@Jéﬂ s, Lablgtsmagalse epntain granintins pyd dipatesyatingegents,
st " A : . o
ot Fo ARl RS AR), D BUAIY, A oo stareh, grlat, gpd acacia
25 paraad lubrishtizgagentisstuch s orghesidm dieamtd, stearionssid, and tale. Tablets

ion ' rsion .
su Sr’lg)a%/rbsel li)ncgélteéj o 1?1% Be Sohted by known techniques to delay disintegration

and absorption. Inert diluents and carriers which may be used in capsules include,
for example, calcium carbonate, calcium phosphate, and kaolin. Suspensions,
syrups, and elixirs may contain conventional excipients, such as methyl cellulose,
30  tragacanth, sodium alginate; wetting agents, such as lecithin and polyoxyethylene
stearate; and preservatives, such as ethyl-p-hydroxybenzoate. Dosage forms

suitable for parenteral administration include solutions, suspensions, dispersions,



WD 2004/ 016213 PCT/ US2003/ 025102 -50 enul sions, and

the like. They may al so be manufactured in the form of
wa@t@riok@13 sol i d conpositions which can be di sspCT/E82008/025102

suspended in sterile injectable nmediumimredi ately

bef ore use. They may contai n -s39spendi ng or di spersing

agents known in the art. 5 [0084] For oral

adm nistration either solid or fluid unit dosage forns

c anemisiops, apd thedlikeF hep neyaitsorty mavfattaed ke foranst sterile

suchq.as. tabl.ets ui tabl.e -autoi nducer, anal 0g. or
ConpddeprRas it wiiek FaL BeidiSiiied of supRdRdineplF njeotable
conmeditinifahediely Deforstise. THEG InAScohBif susPRENESItiRpersing
stearate, dicalcium phosphate, “nmagnesium al um nu

si | 3gepis&nowalietheratisul fate, starch, |actose, acacia 10

nmet hyl cel I ul ose, and functionally simlar materials as
Sphalffi8dleut i cafordirbladmirssteationeithern sotid or Gajuisutitaisagecforms can

prepared b 1 Xxi ng the disclosed autol nducer anal ogs
or Derane FRlrpe Salid oTmRSTinay gk ek (et = dviiabint
andavtdihdiceg il & oslipositioAl 4 dascldiad ShBR! AtrhiReFaREU! €

of appropriate size. Soft gelatin -capsuf es are
pr ef9averiongl ngiedisnisesush@a pé@ [naaginesivmfstearate, Whicalciwh phosphate,

aut_ i . 0 siti.on Wt 5. an .

oo AREREET BRIl AR B0 Mekch. B30 asosiny or
100t haethyicelltloss, hnd fifdCddnalll Istmhithr wititériaosagRrhaedBcal @lluents or

oral adm ni st iﬁ%t i on such as syrups, .elixirs, and

s usHEAET-ohaPules aprPTppaEeh by Bnixieg e gliscdpsed grighiducer gnalges or

Canoihosfions Rtk 8 ihett SULGALS aYiRhie %%8 ﬁﬁlﬂ%echgﬁp Weiflo a

sugar, aromatic flavoring agents, and pre ervat) ves

t o Haod gelatisgapsple ofaprebputate size. PoRk gelntinl cdpsules aregprepared by

hydro.20 al coholic (ethanol). vehi.cl,e with suitable,. .

sme%%%%r%{ca%sﬂgaﬁwgg %g ﬁlﬂgly Ozﬁ%e BEUIRFIERT ﬁ?al‘?ﬁ Ffoppapition with
15Wi tdh aBeraifleédetabld 61l QiphiigAg BekolatSHS PESGECRS 68N be

prepared with a syrup vehicle with the aid of a

suqpess|i N9 agaRd unRUe SR SRR

m?hﬁ%el | ul ose, and thgg Ioi %Zﬁk[%E)a&)%%l?ﬂ%gir%ﬁggﬁuecrﬁltagrsgups’

adréli#irstand spenensiphsdad be prepacksls dde Watems ublefopme par el

25 il Zi f tigned. aut oi nducer. anal ogs or

e ordisbvef it Al Bl R RTP e RRE R R Rt A 8 3

pr eé pradrvafihe ta i HSHeer Aariikpgs fep&eABY Siihg @ Mydro-
depaiqrg)gi Eg on the vehicle and concentration used, can
20pe ALt (Lhpnpbrighigleayith ghiablsi syeqtoners: feh vesiger and sagcharin,

Pr ge i : n )

Do b drBPir b (e VD Bl A RsBREL ket cnared with o

andyfupl webiclewih il addf hefspewling agent, such as acacia, tragacanth,

methylcellulose, and the like.

[0086] For parenteral administration, fluid unit dosage forms are prepared

25  utilizing the aforementioned autoinducer analogs or compositions and a sterile
vehicle, water being preferred. The autoinducer analog or composition,
depending on the vehicle and concentration used, can be either suspended or
dissolved in the vehicle. In preparing solutions, the autoinducer analog or
composition can be dissolved in water for injection and filter sterilized before

30  filling into a suitable vial or ampule and sealing. Advantageously, adjuvants, such
as a local anesthetic, preservative, and buffering agents, can be dissolved in the

vehicle. To enhance the stability, the fluid unit dosage form can be frozen after



30 filling into a suitable vial or anpule and sealing.
Advant ageousl y, adjuvants, such as a | ocal
wa@p@sbhetsd c, preservative, and buffering agentBCT/USW0bE25102
di ssolved in the vehicle. To enhance the stability,
the fluid unit dosage form casibe frozen after WO
2004/ 016213 PCT/ US2003/ 025102 -51 filling into the
vial, and the water renoved under vacuum The dry
| yoighing irte the palyelat thie svatdreemoed| adert vactine. Tihaldry Bophitined

acco nyi vi al, .of, water for injection .  Jjs.su ied .
Fo iPath i Pehaceliil the G e srobBouaEE vinlFTora By ection
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manner “except that the autolnducer anal og or
corpepsired wrsubstastisdlydhelsaine manitee exaept thatthe astogeitcafanalog or
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oxi de before suspending in the sterile vehicle. o

AdVRRPRERD sp1y be steglizadnytaxpesuse toethylerroddebrlotesuspending in

in i b he [ facj.i .

uni PSS picl A RRERL SR, a SHRRAR of ety el iy Riea im
contheparenteral sgdpehsign Sufatifitatecurd formydisttibadaso faAdaleinducer
based on suitahl.e doses of antibiotics (e.g.,

10c 2 r¥92108 P& SRYPOSHIMR-cal |y, suitable daily doses are from

about 10 ng/nL to about 10 ng/nL of the autoinducer
andP8¥lor conptsbledsily dasages candshasaben shitablesiosss af gntibiotics

23{%{% i'cafﬂaﬁé{eﬂ%?ii %‘g{lﬂxilgﬁ, g\gta.@}ét cpa'tﬂg?fgg rar@ﬁ'?éloa}%?])up {o ng/mL to
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t1ons ca mnits ora
f octhetld mg/n0088E abtdishnatainulelyor coositibm{agidaut 300 mg

anagl og.or .co si,ition.can be incorporated into a,

i R AT e Aelees aronpgFipHsEin be
15Usi daghinisRFedesthilP hatbodReMOds. Sui t abl e sustai ned

rel ease matrices include those made of ethyl ene vinyl

acqbess. and oiGhathleRE AR P MRS LondlsitiBR B be

For topical adm nistration, carriers,” suc
phdsgshpériatsd dntpessustammed reledse frnudatioaiand tstugically implanted using

SRR P AReL B S ruBSET b el ot
| N\eEiildmeving atbetbie @i otdr Bﬁ)bélﬁbﬁ%l@}éol‘ﬁlhﬁri ollowing
exanpl es. 25 EXAMPLES Exanple 1 -- Library Synthesis

20  [0089] For topical administration, carriers, such as phospholipid vesicles,
which contain the aforementioned autoinducer analogs or composition may

facilitate uptake through the skin.

[0090] The present invention is further illustrated by the following

examples.

25 EXAMPLES
Example 1 -- Library Synthesis

[0091] In previously reported works, autoinducer analogs were

synthesized individually and modified mainly on the alky side chain of ATl

(Passador et al., J. Bacteriol. 178:5995-6000 (1996); Kline et al., Bioorg. Med.
30  Chem. Lett. 9:3447-3452 (1999), which are hereby incorporated by reference in



[0091] In previously reported works, autoinducer

anal ogs were synthesized individually and nodified
worahoaloye2eh t he al ky side chain of Al | (Passaprr/Us1003/025102

al., J. Bacteriol. 178:5995-6000 (1996); Kline et al.

Bi oorg. Med. 30 Chem Lett. %3447-3452 (1999), which

are hereby incorporated by reference in WO 2004/ 016213

PCT/ US200Q3/ 025102 -52 their entirety). Al though these

at t B eatiiel) o dYlibquglh thepenstompiswencadéd thhemportance béithe side chain

for YA . ni st i scover ed.

t he ot Rer ot g0l AR R IR Bl Ro B RERE B ey T

al t mvestigatidms wist namb eltyringfhe HS) tio8iyd e didPéighikiostt B8ings

were that substitution of HSL with honocysteine

{ hi BrEcRRb T tign of d3ly with fomopysteinethinlaciend kes active as All,

LOr HwBSBRANHL r t Vi
( oy RBaHE Ritr POhR MERnpRR k) R SR A5k eatoniey.
whi Bértaripl hErBeIRP SHHOOON(p2ARL ehichis HeadtgriRgus poratediblySeference in its
,.__ho_pot ent. antagoni sts were found.

entretw ., Again

[ 00 et;f/% 43?%%@@?6%@@3?@5F&ﬁf6 BW8bi nducer anal ogs

vvitltfé @rious sybstituents at the HSL position were

synf&di zed a Boads 05 diffegent autpindnepr amalogowith serivused

bel QwktitcSRe t ' R

3, 4-di Bydr o§t&2ﬁﬁ? %rﬂ n%i-()%l%% o%ﬁ{gg(gg?lhﬁgfnylgﬁ%ﬁ% and as
10( pHeserdsidpplownas pur chased from Novabi ochem

(Laufel fnrgen, SW). All other chemcals were 15

purchased from Si gma-Aldrich (M| waukee, W) or Acros.

Al the solvents were anhydrous grade, or were

di SFéreldSyhdbhic Bletlpdls Al l reactions were carried out

in oven-dried gl assware under an argon atnosphere,

exqepd3]t he oresdfQatAdALTYthn- YR inedthoARibY lgp&sflygﬁgd(ﬂ#ﬁﬁresin)

used as drying agent for "all products.

t hi YeS|PHYAS wgbiaphsm (easfgtngeny FBA).oAll BihaRehgRichls were

0. ilica. . . pl at | ash ch t h
T S T T S
Paraahydebussgradd) @8 werendistilerietiroask. Usl RéicBoksSa&h hrrl 86Kin

SS

from Rqhbj Scientific Inc. (Sunnyvale, CA). M
o p e P AriGh FIBSTEEG HRtlsd 2B ArenisH R pe, CHoRIabe waes containing

S P&tdrO MBI GdroL SRS SFas st as %‘gﬁggaggrﬁttf{)?aﬂ\% u{&g‘l; &Haflical

a Varian m ni 300, | nova 400, nova
s pélein layreelspmaRgraphiivas peddjmedidd M Réugoitonds sl §itica gel 60-

20 8T, FRERERPui o 10 3B mtbee f b e tiiech o by -400
| RnxpE)C tRagello syt i ROr£86rBAN& using a reactor block from Robbins
Scientific Inc. (Sunnyvale, CA). Mass spectra were recorded on a Finnigan
MAT95 XL spectrometer (San Jose, CA). NMR spectra were taken on a Varian
Gemini 300, Inova 400, or Inova 500 MHz spectrometer (Palo Alto, CA). H

25  chemical shifts were referenced to tetramethylsilane (0.00 ppm). *C chemical
shifts were referenced to CDCJ; (77.0 ppm). IR spectra were recorded on a
Perkin-Elmer 1760 infrared spectrometer (Shelton, CT). All (Pearson et al.,
Proc. Nat'l. Acad. Sci. USA 91:197-201 (1994), which is hereby incorporated by
reference in its entirety) and AI2 (Eberhard et al., Arch. Microbiol. 146:35-40

30  (1986), which is hereby incorporated by reference in its entirety) were synthesized

according to literature procedures.



Per ki n-El mer 1760 infrared spectroneter (Shelton, CT).
Al (Pearson et al., Proc. Nat'l. Acad. Sci. USA

W@©@120039762201 (1994), which is hereby incorpor atrdrI/ing2003/025102

15

20

25

30

reference inits entirety) and Al2 (Eberhard et al.,
Arch. Mcrobiol. 146:35-40 3G;3(1986), which is hereby
i ncorporated by reference inits entirety) were

synt hesi zed according to literature procedures. WO
2004/ 016213 PCT/ US2003/ 025102 -53 Synthesis of the
Ten‘pl ate Ml ecule: Ethyl 3-oxo0-12-tridecenoate (1)

SRR MR IR L
stCWP 32% ﬁ,]sliu’re(? O] de 1 OTLlﬂﬂeg@né c%%g%m 25 mmol)

enperature overni sol vent was

r eﬁifm%tly Esmam) wedilewtl ptded sooe:l)g (n @l 160 mmahd) Rmgyhixture
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a0k b4 o et sh 2 oo BerD0pRERE Tt 210,

n , 80 mmol) was added drop-w se via
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ed for our ereac 1on m xture Was
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TheBufiss 6106, WLl rrea) We e drpsuiiss i it B gringe.
'rPh gf’éeg Zaltﬁlfh ]\Ré:’sthrg é%nﬁegacfmen\%seélsgﬁ to @ ﬁ?@nﬁ HP&LAR 5v%s
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t hgontirRied 46 MRS, The fHas6& MeduiervdGhdiireabblel taced aa: eand 10~
The sol uti on was washed with 1 MHCO (100 ni),

s atndesenel] sbjoside 2 Namodevsalded firopaige Biai aﬁ@lrc ght gysinge. The

The .20 or ani c .l er was .
com%?ff‘?‘g SHTe ngﬁy QOH € j%gg%%? cr lj d 30 ulclztteS at
Wa$odifi @ndepdtudeN SHR @Y IvehtoRss re@Bved ﬁﬂai@ﬂfedﬁwdt Ihesfsure and the
purification. 1H NWMR (400 Mtz, CDCL3) 1. 28- ;I Slw1th1

13psidue v&s re-dissolMpd S (blg)L(qﬁljlyl gpﬁtatez Thg soltlfﬂon yas ‘vya

Zth oigod AL, %E&ﬂatg%gé}eﬁﬂﬁ N%HC?) B0 m2§Dand 48 (0L). The

3- eirgaﬁhcela@ailm@riba ohydvigg Qs tnd ctamamtmdeto(gz\)e (10 (®B]0 Fhelhe
g} ));:‘égg{ee];{rgélc(gv]ﬁ%ls 1(1§ed Zp thi ne)((:tareactlon wil i)ui'thet hL}{‘lﬁecatlon 'H
NMR (400 MHz, CDCls) & 1.28-1.40 (m, 13H), 1.58 (m, 2H), 2.03 (m, 2H), 2.53
(t, J= 7 Hz, 2H), 3.43 (s, 2H), 4.21 (q, J = 7 Hz, 2H), 4.97 (m, 2H), 5.80 (m, 1H).

Ethyl 3,3-ethylenedioxo-13-hydroxy-tridecanoate (2)

[0096] The mixture of (1) (6.270 g, ca. 24.7 mmol), ethylene glycol (13.67
mL, 247 mmo]) and a catalytic amount of para-toluenesulfonic acid (p-TsOH)
(475 mg, 2.5 mmol) in benzene (120 mL) was refluxed at 110 °C under an argon
atmosphere overnight. The solvent was removed, and the residue was diluted with

50 mL ethyl acetate. The solution was washed with saturated aqueous NaHCO3
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argon atnosphere overnight. The sol vent was renoved,
and the residue was diluted wsh 30 50 nL ethyl
acetate. The solution was washed with saturated
aqueous NaHCO3 WD 2004/ 016213 PCT/ US2003/ 025102 -54
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ess I1T7q
( mcoﬂcbhbrated Fhe fasidul Was plrified byyﬂaﬂx}q)}gomategaphy (l@repne/EtOAc

3. 3 J=
1oL el a0t eRe A0 Sy R peofieg g, Sl oo
38%randpét MyBsdas@ehrf 172! 188kRcags. Al 299@65(9? D),
20 with the literature data (Pearson et al.
Nais. 5, (AT HASCH), W09 #1064,/ 3 186431D. Wectyeral yield of

he r]&ep%(b ?hff"g repastr ed cﬁx/f)’r ef Q{{?{E@% f z‘:ﬁl I%Qfeﬁﬁlgé ‘Xf)arel consistent

9 I Qi thB vdr¥tutd Hak0@PesREn EM10 PHHL Noel. mcausscanSA aemwm
chain. 25 Solid Phase Reactions [0098] DHP resin (0,98
mrgl994), Shich g hesehyrtatorpouatedyarEgERTcs Uit Gptirety), except for the

functionalities (olefin or hydroxyl group) newly introduced into the terminus of

the acyl chain.

Solid Phase Reactions

[0098] DHP resin (0.98 mmol/g, 5.1 g, 5 mmol) was soaked in 50 mL
CH,Cl, for 1 hour. Then (2) (2.3 g, 7.28 mmol) and pyridium para-
toluenesulfonate (PPTS) (1.83 g, 7.29 mmol) were added. The mixture was
stirred gently at room temperature for 27 hours. The resin was washed with an

excess amount of CH,Cl, and dried under vacuum to give (3).
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0Case, @ snal,| unt of dried resin (1-2 ng) was m xed
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(03020, ' 3368 Reith e mERHTE ) ang 0 58 e rpigaentative

66?60 roliRast 531— &g)charactenzedb on-resin FT-IR (Figure 8). In
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2- (13-.t et r ahydr opyr anyl oxy- 3, 3- et hyl enedi oxo-tri decano
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(Resin bound) Lithium 3,3-ethylenedioxo-13-(tetrahydropyranyl)oxy-

20 tridecanoate (4). IR (KBr) 3437, 3025, 2927, 1603, 1494, 1454, 1073, 759, 699

em™.

(Resin bound) N-(13-tetrahydropyranyloxy-3,3-ethylenedioxo-tridecanoyl)-L-~
homoserine lactone (5a). IR (KBr) 3372, 3026, 2920, 1784, 1673, 1494, 1454,
1028, 756, 698 cm’™.

25  (Resin bound) 2-(13-tetrahydropyranyloxy-3,3-ethylenedioxo-tridecanoyl)-
1,3,4-thiadiazole (5b). IR (KBr) 3450, 3025, 2920, 1697, 1549, 1494, 1454, 1032,
757, 698 cm™.

(Resin bound) 2-(13-tetrahydropyranyloxy-3,3-ethylenedioxo-tridecanoyl)-

phenol (5¢). IR (KBr) 3366, 3025, 2930, 1682, 1533, 1494, 1454, 1031, 749, 697

30 em’.
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Four products (6a-d, see belo were arbitrarily
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pr oduct
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Iact ogtgﬁ&%;%to g mih oa;tigtg)%tcg‘ltﬂeggesl n 51% y| fal d4 (13H(m

(t 4.35 J— 1H),
154 Zlg (Hntrlﬂpﬂroaget@yy—@soxo-tzpsecalg)yiﬁ -(l}ﬂm@pb‘me j_:acggle(@a) 99 mg

7 S e ntoh oy ket B Uochy 85 4, 29z, 1m,

Cl%emapﬂﬁﬁ ARy, A28 I, 1HR0LF0wN0= 424, 5H), 4.28 (m, 1H) 347 (s,
%27'7“ u?Hgacet Xy-3-oxo-tridecanam do7)
(6B 1H):32-33 thy! =iz 022 6mi His 19 M%IZH) 1$$(m,
N .
N&Hﬁ?f&obﬂo M%%{? %SS c§%@m5§g§?ﬁ§gFj éMjﬂé,m.z,
202|—|)f0u11d$l)4~i 80 (m 4H), 1 18-1.22 (broad, 12H);

FAB- LRMS cal ¢’ d for C1l7H25N304SF3 (VH) 424.1,
2-(13-trifluoroacetoxy-3-oxo-tridecanamido)-1,3,4-thiadiazole (6b). 13.1 mg

was obtained in 67% yield. 'H NMR (500 MHz, CDCl) 6 12.76 (s, 1H), 8.82 (s,
1H), 4.33 (t, J= 7 Hz, 2H), 3.87 (s, 2H), 2.63 (t, J= 7 Hz, 2H), 1.50-1.80 (m, 4H),
1.18-1.22 (broad, 12H); FAB-LRMS calc’d for C17H2sN30,4SF; (MH') 424.1,

25 found 424.4.

2-(13-triflnoroacetoxy-3-oxo-tridecanamido)-phenol (6¢). 10.4 mg was

obtained in 52% yield. "H NMR (500 MHz, CDCl;) & 9.82 (s, 1H), 8.68 (s, 1H),

7.15 (m, 1H), 7.04 (m, 2H), 6.89 (m, 1H), 4.34 (t, /=7 Hz, 2 H), 3.64 (s, 2H),

2.42 (t, J="7Hz, 2H), 1.76 (m, 2H), 1.56 (m, 2H), 1.20-1.40 (broad, 12H); FAB-
30  LRMS cale’d for Cp1HpoNOsF; (MHY) 432.2, found 432.4.



25 found 424. 4.
2-(13-trifluoroacet oxy-3-oxo-tridecanam do) - phenol
W@ 8@i0162@3 4 ng was obtained in 52%yvyield. 1H MYRUSH08025102
MHz, CDCl13) S 9.82 (s, 1H), 8.68 (s, 1H), 7.15 (m
1H, 7.04 (m 2H), 6.89 (m 1Hy. 4.34 (t, J=7 Hz, 2
, 3.64 (s, 2H), 2.42 (t, J=7 Hz, 2H), 1.76 (m
2H), 1.56 (m 2H), 1.20-1.40 (broad, 12H); FAB 30 LRMS
cal 3-(18- flﬂluﬁaa&d%&mﬁo(tMcﬂaﬁu&o) 1, e1amsethdygyridie (6d).
2004/ 016213 PCT/ US2003/0251Q2
3- (188 mg wasiabtaiardeindiRye giclsix oHtNN%@'Qﬂ Mlao@D@lsBB di0reenLH),

" RG0S Wl mescd 178 178, A4 459 S o,

E)IZ 3. sﬂs 3ﬁ) 2395((@, 2H); 2%&@,,#12%% 2H534 7(41(m,Q’H£71 Bgém,ZZH) 1.20-
(s
5(t 169_(1710441 1212)4)FAH LﬁM% splezpr CizHaQ\T 17722) fgund
Qﬁproad 12H); FAB-LRMS calc'd for C22H32N206F3
477.2, found 477.3. Synthesis of 3-oxo0-Cl2-HSL
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m xilraghydsud THE was-coolet esl-18°C dfideCan arpdndeasspbyte, and n-BulLi
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r ediuied Thé ﬁﬁ}&ﬂfe&vas&ﬁéh i‘eh@)oﬂeﬁ‘l&b dge °C\af deCanbys sBlbMes (1.044
50 nL ethyl acetate. The solution was washed with 1 M

1510 mL¢ 5 gmrad) yas added dreewisggiretuar-HaMaorsngs 0T pixtagdvas
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(1. #bBe@ure. TTRe SITUEE wak @éih&fed\m&erlt&ﬁﬁeﬂ gfeshﬁre eﬁ@the res1due
reaction. 1H NVR (500 MHz, CDC13)

3H) wasreatissolvegd it ) mipetyl apetgts. I hesol(uﬁ?n Ay Wazhesism(fh ik MHCI
1o Ry SEed adiege et (B0 ! B gl sb g he organic
2023. dyerdBas diied 29erIMgSQ9 abeor2ntPed 18 i, ethl. Boxotiddecanoate
61. &1456 g). The crude product was used for the next reaction. 'H NMR (500 MHz,
CDCl) § 0.88 (t, J= 7 Hz, 3H), 1.20-1.38 (m, 12H), 1.50-1.68 (m, 2H), 2.53 (t, J
= 7.5 Hz, 2H), 3.43 (s, 2H), 4.20 (q, J= 7 Hz, 2H); *C NMR (125 MHz, CDCl)
0 13.975, 13.988, 22.5, 23.4, 28.91, 29.14, 29.26, 29.29, 31.8, 42.9, 49.2, 61.2,
25  167.2,202.9.

[0104] The mixture of ethyl 3-oxododecanoate (1.456 g, ca. 5 mmol),
ethylene glycol (2.78 mL, 50 mmol) and a catalytic amount of p-TsOH (95 mg,
0.5 mmol) in benzene (50 mL) was heated to 110 °C under an argon atmosphere
overnight. The solvent was removed, and the residue was diluted with 50 mL

30  ethyl acetate. The solution was washed with saturated aqueous NaHCO; (50 mL)
and brine (50 mL), and the organic phase was dried over MgSO, and
concentrated. The residue was purified by flash chromatography (hexane/EtOAc
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with t he r d

(R LY RERBCETY 0rd 5] A1 Dot LY ol
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whi ch are hereby incorporated by reference in their

enttheipenfiretydo N- ( 3- oxododecanoyl ) - L- honoser i ne | act one
0(3 oxo- C12- HSL, Al-1)

N-(3-oxododecanoyl)-L-homoserine lactone (3-oxo-Cy2-HSL, Al-1 )

[0107] To a 25 mL flask were added 3,3-ethylenedioxydodecanoic acid
(824 mg, 3.2 mmol), L-homoserine lactone hydrobromide (1.135 g, 6.2 mmol),
EDC (1.198 g, 6.2 mmol), DMAP (0.756 g, 6.2 mmol), i-Pr,NEt (1.1 mL, 6.3

25 mmol) and DMF (5 mL). The reaction was stirred at room temperature overnight.
DMTF was removed under reduced pressure, and the residue was re-dissolved into
1 M HCI (25 mL). The aqueous solution was extracted with ethyl acetate (3 x 25
mL), and the combined extracts were washed sequentially with saturated aqueous
NaHCO; and brine. The organic phase was dried (MgSO4) and concentrated to

30 give approximately 1 g crude intermediate.
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207 o ptoRH p&éﬂs (9 $2758587 L 50] 65366617, 1 e Lo NAR (500

%H 11\%&‘3{% 40 m '_thfg‘géH 3@}),2% é-tl .ﬁo;} {6B),H258 @iom), 1.72
(m, 2H), 1.90-2. 10 (m, 2H), 2.53 (t, J = 7.5, 2H), 3.35 (m, 1H), 3.43 (s, 2H), 3.67
(m, 1H), 7.19 (d, J = 5 Hz, 1H); >*C NMR (125 MHz, CDCls) § 14.1, 22.6, 23.3,
23.9,24.5,28.9,29.21,29.31,29.34, 31.2, 31.8, 34.2, 44.0, 48.3, 55.7, 75.2,

25  167.3,207.5; EI-HRMS calc’d for CisH3303N (M) 311.2455, found 311.2463.
Enol form: IR (KBr) 2921, 2853, 1668, 1452, 1040 cm™; 'H NMR (500 MHz,
CDCL;) § 0.88 (t, J = 7.5 Hz, 3H), 1.16-1.60 (m, 18H), 1.75 (m, 2H), 2.00-2.24 (m
4H), 3.25 (m, 1H), 3.84 (m, 1H), 5.02 (d, /=2 Hz), 5.60 (s, 1H); *C NMR (125
MHz, CDCls) § 14.1, 22.7, 23.2, 23.4, 27.3, 28.9, 29.27, 29.33, 29.44, 31.5, 31.9,

30 32.2,36.8,54.2,82.7, 974, 166.1, 167.8; EI-HRMS calc’d for CygHs;O,N (M-
H,0) 293.2349, found 293.2357.



(m 2H), 1.90-2.10 (m 2H), 2.53 (t, J= 7.5, 2H), 3.35

(m 1H), 3.43 (s, 2H), 3.67 (in, 1H), 7.19 (d, J=5
wWh20040H213 13C NVR (125 MHz, CDCl13) b 14.1, 22.BCT/RS2083/025102

23.9, 24.5, 28.9, 29.21, 29.31, 29.34, 31.2, 31.8,

34.2, 44.0, 48.3, 55.7, 75.2,.gh 167.3, 207.5; ElI-HRMS

calc'd for C18H33G3N (M 311.2455, found 311.2463.

Enol form IR (KBr) 2921, 2853, 1668, 1452, 1040 cm 1;

1H NWR (500 MHz, CDC13) 5 0.88 (t, J= 7.5 Hz, 3H),

1.16-1.60 (m 18H), 1.75 (m 2H), 2.00-2.24 (m 4H),

3. Zpxdmibleld)-, Librddy Sé‘ﬂeeﬂiﬂé foPAQénis®, J= 2 Hz), 5.60

(s, IH); IBC NVR (125 13) S 14.1, 22.7, 23 2

234 27.3, 28.9, 2927 2933 29.44, 31.5, 31.

1165 8, 5Srcr2em@of7m gn;dugl mggt;:gulgs forg];zelgablmy tﬂmygfate LasR

ZSE%%%@WB@E%%%?@%% Ve hOEB3 5 D0 B85 g plasmid plast-

Exahyl lA@ﬁi(a— glﬂ: Lftdan B yBdsbare églewgklfao theAgdnérsity o f Rdd@§ter) (de

Scregeni d| vi dual no ules for thei hiljty to
2ot Kigite elasﬁﬂp | EeeBiceka Q4iRg-1873 g@%& Wdys hreby

PA%E oﬁdt&fsﬂ)y reffdibhce lﬂﬁg @ﬁ’c'irb E{neé mlgi iR Blcks e hvlﬁatﬂ%

(a gift fromDr. Barbara Igl at t e Uni versity of
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ot By aih dtbeeidus Al floisSugy of 8 fengoding groen
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to disruption of both Al synthase genes, actlvatl on of

LasBlowing epidseremingivailesh peasisteRpgeanume Ahg level of GFP

pr o%@%sﬁﬂlﬁthegje@es(eﬁ@ Od' ng green 10 fl uor escent

i's un control of the LasR-Al 1 inducible
| ast pronoter, allow ng rapid screening for LasR
agoni sts by neasuring the level of GFP expression in

t hej enc GFP Reporter Assays 15 [01111 The
pr o@é@f}{egogﬁ‘gﬁgﬂ%m ng and b| oI ogi cal assay was

to th line et al Kl ine
15 r%léaﬂoorganffee e phesreeing Diglogiegliagsay was shnilar o that

9: %ﬂ@n@&‘éﬁl{(ﬂ@ 291, g@‘ﬁﬂe(‘ehal' %ng@% & DRI RAY] @h@gzzs% Letters,

reference 1n its entirety) and °the representative
pr 02:3447- BéSZJI@§@9), Mém:bMe h@ebﬂncamom;gcd]b}smf@tem@lm its entirety) and
JP2

60 aatEBRe pleyYs HRPERE) Brrar oty P HED: IR AQ-13 ast

by #igheRengeet 4l., s&@nmesr@w)wbzgmysb,n@nai AerdbyYAoPporated
(Pearson et al., Proc. Natl Aca Sci. USA 91:197-201

2q 1 Jepmetergpgedn its entistd bprtoras plssFiVAen (Peaesoarce Albdrpa Natl
Acad. Sci. US4 91:197-201 (1994), which is hereby incorporated by reference in

its entirety) was grown at 37 °C in LB with 300 pg/ml carbenicillin. For agonist
assays, an overnight culture was diluted to an ODggo 0f 0.1 and transferred to wells
of a 96-well plate on which test compounds had previously been added and dried.
25  The final concentration of each analog tested was roughly 400 uM, although this
is an overestimate due to purity issues. Cells were then incubated for 6 hours at
37 °C with vigorous shaking. GFP expression was detected with a Molecular
Imager (BioRad) (488 nm excitation and 695 nm bandpass filter) and quantified
with ImageQuant software. The ODggp of cultures was determined to normalize

30  GFP expression to cell density.
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%@ Id Spring Harbor, 10 New York, pp. 352-355
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|ts entirety). Results [0113] Results of screening
are shown in Figure 5. Three strong agonists 15 (D11,

Dlé?; ) and two weaker agonists (Cl1, ElIl) were
in the library. The corresponding unconj ugated

d t. Ll
o ¢ AR AE R PR Apl e sonis
aCt(DYl y12, mgadt&@wbmfe@@g&hgtgml & ONivetepredaninithé Bskary.
horocyst ei ne t hi ol act one (Dl ), whi ch, was i ncl uded

| n Thh eorrpspppding vaconaveatos asninel WersaeTaaPd aochiaagasit pethely was
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| N3GHI A @ndiCubBtidat the OH modification at the terminus of the acyl side
chain does not interfere with agonist activity. Interestingly, B11 and G12,
compounds very similar to D11, were not active. B11 is likely inactive due to the
y-lactam ring structure (which is known to be nearly inactive (Passador et al., J.
Bacteriol. 178:5995-6000 (1996), which is hereby incorporated by reference in its
entirety)) and interference of the oxygen substitution with hydrophobic
interactions between the inducer and LasR. G12, which has the HSL amide bond
replaced with an ester, is also inactive. This indicates that the amino group is
required for activity in P. aeruginosa. This data is supported by the recent TraR-
3-0x0-Cg-HSL crystal structure that shows Asp70 (a residue conserved in LasR)
in a hydrogen (H) bond with the HSL amino group. This putative H bond cannot

be maintained by compound G12.
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e
Figure 1) it appears that it may exert its agonist activity via the PQS pathway.

25  PQS has been shown to strongly induce 7%/I, and mildly induce both /asR and
rhiR, but not lasI (Pesci et al., Proc. Natl Acad. Sci. USA 96:11229-11234 (1999),
which is hereby incorporated by reference in its entirety). However, these studies
were done in a lasR null background and might be drastically different in the
presence of LasR. A PQS analog discovered in experiments activated the lasI-gfp

30 reporter in strain PAO-JP2 (plasl-LVAgfp), suggesting that PQS may be able to
induce the lasI promoter in the presence of LasR. Other protein(s) involved in

PQS signaling have not yet been identified. Two weaker agonists, C11 and E11,
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The position of these substituents seems important, and depends on the particular
substituent, i.e., ortho for hydroxyl or pyridyl and ortho/meta for carboxyamide.

25  Structurally similar compounds differing only in the position of these substituents,
E10 and G10 (Figure 6), were inactive. This indicates that the hydroxyl group in
D10 and H10, the pyridyl group in G9, and the carbonyl group in C10 and F10
maintain the putative H bond interaction observed between TraR Trp57 and the 4.
tumefaciens Al (Zhang et al., Nature 417:971-974 (2002), which is hereby

30 incorporated by reference in its entirety) by acting as H bond acceptors. The

importance of the putative H bond is consistent with the observation that agonists



were identified (see, e.g., Figure 6). 20 [0117] Anobng
t hese antagoni sts, D10, H10, Cl10, F10 and & are

wapiokion213 deri vati ves. This set of npl ecul es aPCDURNN3/025102

5

10

15

O

25

30

an ortho- or neta-substituent of a hydroxyl,
car boxyam de, or pyridyl grougi-which can act as H
bond acceptors. The position of these substituents
seens inportant, and depends on the particul ar

subdtj PU2rEl1, andE]1 Grigure 5B all g opgtential }blgqndcgapepgmgroup

ort a.for .carboxyam de. t uctur

o oIRGB g S e opetBocet epdeg e Myp ok b btion of
S URS bhiliHe MrSoture BAE HEbhd Gbes éﬁcﬁl déta@s k. ani@bBist mcfty vLthis set
This indicates that the hydroxyl group in D10 and

H1of mokeeulsgri dyl group in @, and the carbonyl group

in Cl10 and F10 nmaintain the putative H bond

i nteraction observed between TraR Trp57 and the A
tunaefaciens Al (Zhang et al., Nature 417:971-974

( 2@Ramplevh-choks-Gig(Rimidphiencld) apd Gt (@ crnipomifeno Agmlysis
inits entirety) by acting as H bond acceptors. The

i mperigpnce ofSindae 1OUR aininepHenbly ks itk stmplbtshelatulaaibng the
the observation that agonists WD 2004/ 016

PChilisg hosdomireopists, mﬂ 1past intepestingdy lféﬁag %ﬂl thesignge
> d%g@%%&ﬂf)’@qlﬂg? gﬁrﬁetﬁgét@iatéﬁ w%l@%ﬁ%% F& (f@f’a%r studies. 3-

rou tvvasconcue,. .
th emi(hg@lowbmtsynmwzadnh sasﬂatwm phase, whare thei laturel side chain was

structu ond. ep ar ictate an ISt
acepuned wih 11 andgRpiaeg S RyPawlnadets Te iR cp 0 sie
3- QtRetfb? rlofif 84H BORDE e@{a inBibstideof(tRe Rmmmph@é}@&ﬁon C4+D10
Analysis [0118] Since D10 (2-am nophenol) was the

s. s edso syothesizdde Asveysgverhperfomnad igh et e Last-gfp Teporter

GRG0 g ANIATRS bl B RIACIIBntrliba SHFLAY Sk oA O-1P2

D OmeEVAses) (Fifurdsu0AhE) (dfetKlelWESt al3 Apfl. Enm@lemzoz

synt hesi zed in sol yti phase, ere.the na
S| é@'%{éﬁ A3 M@l) mﬁh sdeis Hn@moraw Dy yeferenegy en%fetw
chr 59 1651 B whdl alchficep@fon %ﬁ%ﬁ%ﬂﬁﬂbﬂwn of
not | ca e app to rnhibition of the

| NiGFPaetpresion®4- DlM 3- mmCaj—EbO,syMﬂn@mapﬂroM@d?ﬁO\mdQO%

per f or med th both the | asl -
( p|ra<§1°tlew§”f35}’ CERRFSSiER PR AAd 1088925 Pand Zop Pﬁﬁc}(’éﬁ’ c2-D10,
re Q9§}}<3te@c§vel§P Q%u}g 4089 AB&B}% feld\f@tﬂfrﬂ)f Gy Q;k-ﬁ%@s%lola B93-630-Co-
ievit nviron. M crobiol

67 TBREWASAS (BOOEY, wmmh@ rhil-gfrspentsy (Figots 196D a The exgression

' efﬂ(le({ ced %y Il nul\I/ItAEH cti 15 uM 2&[2 was inhibited by more than 80% in the
presence of 50 uM 3-0x0-C2-D10. These results suggested that 3-0x0-Cy,-D10 is
a strong and specific inhibitor of QS, so assays of specific QS controlled virulence
factors were pursued, as discussed below. C4-D10 did not inhibit rkll-gfp
expression, indicating that C4;~-D10 does not antagonize the RhIR-AI2 interaction
(Figure 10C). This compound was also tested in virulence factor assays, but

consistently showed no effect on their expression.

[0119] To further confirm the ability of 3-0x0-C;,-D10 to specifically
interfere with QS controlled gene expression, its ability to reduce expression of

elastase, pyocyanin, and biofilm, three P. aeruginosa virulence factors controlled
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with biofilm formation by wild type PAO1 cells (Figures 12D and E). However,

25  the molecule clearly had an effect on biofilm morphology, resulting in a biofilm
that appeared “fluffy”. Therefore, although inhibition of biofilm formation was

not observed, the molecule had some impact on biofilm architecture.

Example 5 -- Discussion

30 [0122] An efficient synthetic sequence to generate a library of A1 analogs

has been developed. Additional analog libraries can be easily and rapidly
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advancement in the understandmg of the LasR-All interaction. This results in

alternative therapeutic options for the treatment of chronic P. aeruginosa and

25  other bacterial infections.

Example 6 -- Antagonists Found From a Focused Library Based on the
Agonists

[0125] A library of P. aeruginosa autoinducer analogs with variation
30  targeted to the homoserine lactone (HSL) moiety was synthesized (see Examples
1-5) and a new agonist, 3-0x0-Cjz-(2-aminocyclohexanol), capable of activating

LasR as a transcription factor was discovered. Two sets of focused libraries
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N-(trans-2-hydroxycyclopentyl)-3-oxododecanamide (2)

25  [0127] To a solution of 3,3-ethylenedioxydodecanoic acid (55 mg, 0.213
mmol) (Pearson et al., Proc. Natl Acad. Sci. USA 91:197-201 (1994); Bu et al.,
Synthetic agonists of a Pseudomonas aeruginosa quorum sensing molecule.
submitted for publication, which are hereby incorporated by reference in their
entirety) and #rans-2-amino-cyclopentanol hydrochloride (35 mg, 0.256 mmol,

30  purchased from Aldrich, 52,586-3) in anhydrous DMF (2 mL) was added
successively EDC (49 mg, 0.256 mmol), DMAP (32 mg, 0.256 mmol), and i-
Pr,NEt (45 pL, 0.256 mmol) at room temperature. The mixture was stirred for 18



nol ecule with the am no and keto groups in HSL
suggested simlarities in structure. Thus, it was

whypenhess zed that a 5- or 6-nenbered ring w t PCHURBNS025102

or hydroxyl group (or other hydrogen bond acceptor)
adj acent to the amine is 15 suif-i cient for both
bi ndi ng and activation of LasR To test this
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calc’d for C17H200,N (M-H,0) 279.2193, found 279.2197.

N-(2-oxocyclopentyl)-3-oxododecanamide (1)

[0128] Oxalyl chloride (42.5 pL, 0.486 mmol) in 1 mL anhydrous CH,CL
was cooled to ~78 °C under an argon atmosphere, and anhydrous DMSO (69 pL,

0.974 mmol) was added via a syringe. The mixture was stirred for 2 minutes. 2



10 washed once with brine, and dried over MgSOH4. After
concentration, the residue was purified by flash

wa@ booatrei203)r aphy on silica gel to give N (transPQFUS2003/025102
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form(14.8 ng, 0.050 nmol, REg.0.42) and the enol
form(19.2 ng, 0.065 mmol, Rf= 0.15) in a total of
54% vyield. Ketone form IR (KBr) 3270, 2921, 1716,
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ad gtothe resul'ting solution, and the stirring was

continued for 5 mnutes. After warmng to room5
terrperature the reaction was quenched by the addition
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Ve ItBatGRIRIN@dino Uy R X MISEH ko chivtitl ccomasnd iratead of fafs-v€
amino-cyclopentanol hydrochloride. Column chromatography of the crude
product gave 4 in the ketone form (23 mg, 0.074 mmol, R¢= 0.29) and enol form
(11 mg, 0.035 mmol, R¢= 0.17) in a total of 51% yield. Ketone form: IR (KBr)
3274, 2927, 1715, 1652, 1617, 1564 cm™; "H NMR (500 MHz, CDCl;) 8 0.88 (t, J
= 7.5 Hz, 3H), 1.18-1.40 (m, 16H), 1.58 (m, 2H), 1.72 (m, 2H), 1.90-2.10 (m, 2H),
2.53 (t, J=17.5, 2H), 3.35 (m, 1H), 3.43 (s, 2H), 3.67 (m, 1H), 7.19 (d, /=5 Hz,
1H); *C (125 MHz, CDCL) § 14.1, 22.6, 23.3,23.9, 24.5, 28.9, 29.21, 29.31,
29.34,31.2, 31.8, 34.2, 44.0, 48.3, 55.7, 75.2, 167.3, 207.5; EI-HRMS calc’d for
C1sH3303N (M) 311.2455, found 311.2463. Enol form: IR (KBr) 2921, 2853,



the crude internediate 1 with the protective group (57

nmg). This nolecule was 10 treated with 95% TFA in the
wgarm/openher as in the synthesis of 2, and it sSPCT/US2003/025102

chromat ographi c purification on silica gel afforded 1
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s it el 3 Gt Q) 3002208 b . 58) 5 20

273 28.9, 29.27, 29.33, 29.44, 31.5, 31.9, 322
368 54.2, 82.7, 974 166.1, 5 167.8; EI-HRMS calc'd

8H3102N 0 2349, f 293. 2357.
(1%28 C%WIW&Y&JF‘%O) n éﬂmﬁ% ung N-Gyans@r30] The
san;g, @%@M%@o@z“l&!’tmﬂ‘;ﬁd@fﬁpar ation of 1 was used,

except
[0131] The procedure for the preparation of C4~HSL was used for this

series of molecules. The EDC-mediated coupling of butyric acid and trans-2-
amino-cyclopentanol or trans-2-amino-cyclohexanol afforded 6 in 66% yield or 8
25 in 82% yield. 6: IR (KBr) 3284, 2960, 1643, 1567, 1058 cm™; "H NMR (500
MHz, CDCl;) 6 0.952 (t, J= 7.5 Hz, 3H), 1.40-1.50 (m, 1H), 1.60-1.74 (m, 4H),
1.75-1.82 (m, 1H), 1.96-2.08 (m, 1H), 2.08-2.18 (m, 1H), 2.19 (t, /= 7 Hz, 2H),
3.80-3.86 (m, 1H), 3.92-4.00 (m, 1H), 4.90 (s, 1H), 6.28 (s, 1H); *C (125 MHz,
CDCl) 06 13.6, 19.0, 21.1, 30.0, 32.3, 38.0, 60.5, 79.5, 175.3; EI-HRMS calc’d for
30  CoHy70,N (M) 171.1254, found 171.1257. 8: IR (KBr) 3294, 2930, 1638, 1567,
1086, 1072 cm™; '"H NMR (500 MHz, CDCl3): 0.952 (t, J=17.5 Hz, 3H), 1.15-
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found 185.1410. 5 N- 2-oxocycl opentyl butanam de (5) and
N- 2- oxocycl ohexyl but anam de (7) [0132] Swern
oxidation, simlar to the synthesis of 1, was

2Qper Exampld 7t-o0 Reporter Gene Assays

[0133] Reporter strains were grown overnight in LB plus 300 pg/ml
carbenicillin at 37°C and diluted to an ODggy 0£0.1. Following an incubation of 1
hour, 200 pl of cell culture was added to individual wells of a 96 well plate

25  containing appropriate amount of test compound(s). Plates were incubated for 6
hours and then scanned for fluorescence emission with a Molecular Imager
(488nm excitation and 695nm bandpass filter). Fluorescence was quantified with

ImageQuant software.

[0134] Using the PAO-JP2 (plasI-LVAgfp) reporter strain, activity of the
30 3-o0x0-Cjp molecules, All, and 1-4 was tested. Strong QS induction by All was
evidenced by the high GFP signal observed at as low as 1 uM of AI1 (Figures
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20na SRR epprgssioapt 40@uMiiFigrres HGand Pneofu it was
expected that 1 would have strong agoni st act|V| ty.
Corf0136ly to tAs menpiondd ebovenit wasigisialhpssumed thatisiges 2he

' epa%]}locyc%pe%anone%l 5%) an%] aminocyclohexanone (3 and 7) have a keto

group, they would better mimic the HSL structure than the 2-aminocyclopentanol
(2 and 6) and 2-aminocyclohexanol (4 and 8). In fact, in the rA/ circuit the ketone
25  derivates were better agonists of AI2 than the alcobol derivatives. This is also
consistent with the crystal structure of the TraR—3-0x0-Cg HSL cofnplex which
shows the ketone participating in an H bond. Presumably, an alcohol substitution
could maintain the H bond, but less efficient binding would be expected. The
results for the Al analogs, however, do not fit this pattern. In the /as circuit, 2-
30 aminocyclohexanol 4 was the strongest agonist, 2-aminocyclopentanone 1 was a

weak agonist, and 2-aminocyclohexanone 3 had no agonist activity. Thus, based



concentration (Figures 14A and B, 1). Even nore
surprising, conpounds 2 and 3 were nearly unable to

W0 padoes2the reporter, even at hi gh concentrat i BEIEUS2003/025102
(Figures 10 14A and B, 2 and 3). [0135] The C4
conmpounds (Al2 and 5-8) were_ y{al yzed for agoni st
activity using PAG JP2 (pr hil VAgf p) (Figures 14C and
D). Induction of GFP expression in this reporter
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and agoni st assays, therefore, were performed in the
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15t hd0138} ci r cBased on the shevalexppdiesiseaeampetionassay gé2 and 3

e Ao AL i PR O A ERBR IR Brelopl. S predicted,

ag Q@BpbuRL2 inkilited @WSXpr%@ﬁdpﬂ@xﬁﬂﬁé]{y%Wdt& 100 fold excess
PCT/ US2003/ 025102 -73 on these resul

pr pBEEatipmeve Kl FigRsehvY) r%}}ﬂn%mm&}?&?hé a.lfb%@%n' iphipgtpry
| Nty ?feétaqgg‘y dﬂeﬁlﬁﬁ%ﬁ) &%Wbaﬁé%@n B&llsEz It dTIS@IB)te& {hhBthis

urn servation vvast at a subtle structural
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rin 4 3), or.f roxyl 5.gro on. th
cy &gB{FQﬂ@%\%tYP}Cﬁ y ?rf uce bSQ"V{w %g)eé%{ ,aemgg%f? Z'g?alri})n et al Proc.
I eNIRELAOQH B4 92:1490-1494 (1995), which is hereby incorporated by

reference in its entirety). These results indicate that both molecules bind LasR

and prevent it from being activated by All. This view is supported by the

25  compounds’ inability to inhibit GFP expression when the /asI promoter is
replaced with a lac promoter in strain PAO-JP2 (pTdK-GFP) (de Kievit et al.,
Appl. Environ. Microbiol. 67:1865-1873 (2001), which is hereby incorporated by
reference in its entirety). It should also be noted that cell growth was not affected
by the addition of 2 or 3 at concentrations up to 400 uM. Thus, it appears that

30 compounds 2 and 3 act as specific inhibitors of QS controlled promoters.



activity. It is unlikely that such a small structural
difference would conpletely elimnate binding to the
wo empoi2izye R protein. A nore likely, alternatP@BUS2003/025102

expl anation is that the cycl opentanol (2) and

cycl ohexanone (3) conpounds can still bind LasR with
simlar affinity but are unable to activate it.
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i nthhdsd ImsRﬂﬁﬂ |dependent activation of transcription (Figure 15A). Since the
rhIR promoter is also activated by LasR-All, inhibition of hlI-gfp in the presence
of 3 is likely due to inhibition of LasR-AlIl dependent activation of 7AIR
25  expression. This then translates into reduced activation of RhIR-AI2 dependent
rhil-gfp expression. It is also possible, however, that 3 directly interacts with
RhIR and prevents A2 binding, since All is able to act as an antagonist against
RhIR and prevent binding by AI2 (Pesci et al., J. Bacteriol. 179:3127-3132
(1997), which is hereby incorporated by reference in its entirety). The AI2 analog
30  with the same ring structure as compound 3 (compound 7, 2-
aminocyclohexanone) is a strong agonist of RhiR. This supports the speculation

that 3 could enter the Al binding site of RhIR and antagonize the RhIR-AI2



by the LasR-All conplex (de Kievit et al.

FEMSM crobiol . Lett. 212:101-106 (2002), which is
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no induction of this pronoter was seen with the

addition of only All. It is pogsible that the

rhll--lacZ reporter used in their study is nore
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25  [0142] For the pyocyanin assay, cells were grown overnight in LB then
washed in fresh media and diluted to an ODggp of 0.05. This culture was grown
for 3—4 hours to mid-log phase (ODggo of 0.3-0.5), then diluted to an ODgyg of
0.05, and aliquoted to test tubes containing an appropriate amount of test
compound(s). Following 18 hours of growth, pyocyanin was extracted from

30 filtered culture supernatants and quantified using standard methods (Essar et al., J.
Bacteriol. 172:884-900 (1990), which is hereby incorporated by reference in its
entirety).



ant agoni zes it, and no C4 anal ogs have been identified

that can antagonize it. Regardless of the nmechani sm
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5 further downstreamin the LasR signaling pathway
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strain -1, however no exogenous autoinducers were added. Thus, a

(%41

colorimetric assay was conducted using Elastin Congo Red substrate, so the
observed protease activity is predominantly due to Elastase B and not other

25  proteases that might be present in culture supernatants (Figures 16D and E)
(Caballero et al., dnalytical Biochem. 290:330-337 (2001), which is hereby
incorporated by reference in its entirety). The control experiment showed that 5
uM All and 10 uM AI2 were required for consistent induction of elastase B
activity in PAO-JP2. At 50 uM 3, elastase activity was reduced to 60% of the

30  positive control level (Figure 16D). When the same assay was performed on wild
type P. aeruginosa, elastase activity was reduced to 30% of the control level in the

presence of 100 uM 3 (Figure 16E). These results indicate that 3 likely inhibits



[0143] Strong induction of pyocyanin in P. aerugi nosa
PAO- JP2 requires addition of both Al and Al2
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25  (2001), which is hereby incorporated by reference in its entirety). Cells (strain
PAO-JP2 (pTdK-GFP) (de Kevit et al., Appl. Environ. Microbiol. 67:1865-1873
(2001), which is hereby incorporated by reference in its entirety), which contains a
constitutively expressed GFP construct for visualization by scanning confocal
laser microscopy) were grown in M9 media (47.7 mM Na,HP,;+7H,0, 21.7 mM
30 KH,POq4, 8.6 mM NaCl, 18.7 mM NH;Cl, 0.5% casamino acids, 11.1 mM
glucose, 1 mM MgSOy) plus carbenicillin (300 pg/ml) overnight, washed, and re-

suspended to an ODgg of 0.05, grown to mid-log phase, then diluted to an ODsgo



presence of 100 gM 3 (Figure 16E). These results

indicate that 3 likely inhibits WO 2004/016213
wWERIMOE2003/ 025102 -77 el astase B expressi on, PEl/URmOZHR5102

the inhibition was not as strong as that observed for

pyocyani n expression. On the .otgher hand, conpound 2

had no significant effect on el astase activity

produced by either strain (Figures 16D and E). Since 2

s hooH05yeak eddadrbisterild shiell efalpyomtaiming glagsn doverdipk {8 2oMed

B Eboiigics, DameabelisMIn BB YA GS it (OTABIT e Becp dplicd
evi eRGE \Rfa%ggré\k)ﬁ sy Q@'\ﬁth@ﬁ&%&ﬁ%fa‘?f_’)O%qmﬁég,%klgflfe;rlga#ogted to sit
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bi oci de treatnent an I mmune Y esponse
seckastethddoGsattérari de matrix (O Toole et al., Annu.
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I ncBIgTr at ed The PALOIPruminducet snihakd kikickout stiad did not form a

devel gpnent 15 in P. _aerugi no is. QS controlled, and
di 7@ ﬁbﬁe&%méd%ééﬁlg%ﬁ%ﬁ& VIR § g wes grown in the
10 edyesnbl QfAiszﬁlhgsgyg;ﬂi&ﬂHPﬁ}mﬁt@ﬁWvﬁssco?ﬁpé@e}y infibite @8 gure 17A,

280" 295- 208 ot Al "Merobrol.
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gr ot ste) tH AV E S L dK-BFPY (Bibade! 1B, 0w asT bR Cvidus il eiire s a
20 biofil mcol onies has proven extrenely difficult.
[ 0 1ugiceablmsbibicrrancs inpietiina srosphalegy when grppade thapreseass pid-

ev - g . .
1o PAPREE ooty B b ekl iy SRR s ith 05

as ssgnaling andreadptes theprodetticnbd fampetting dititeno® feictors.
QS-controlled steps of biofilmformtion (de Kevit et
al ., Appi. Environ. Mcrobiol. 67:1865-1873 25 (2001),
which is hereby incorporated by reference inits
entExahdle 11CeDisnésiéf ai N PAO-JP2 (pTdK- GFP) (de Kevit
et al., App!. Environ. Mcrobiol. 67:1865-1873

(20@3)8] Whi ChriieSsHiMBE SR cAiRAGh BREAPRY 1000 Viekied sfvefal hBw
its entirety), which contains a constitutively '
20e x peosepmendsahst agonize on entaganize/ths Faérugiriosn QBycirsuitn Mitengstingly,
confocal , laser mcCrosGo re grown i.n MB nedi
( 47tfh$se Wlﬁ%@ § %ragg_[ .Pé;gtﬁ#o eacﬁ oﬁler. alpcompomgs ﬁave a
hydroxyl or keto group adjacent to the amino group that connects to the 3-0x0-Cj;
side chain, and also have six- or five-membered ring structures. A particularly
intriguing discovery was that a very subtle change of the agonist 4 makes it an
25  antagonist; the hydroxyl group to ketone (3), saturated ring to unsaturated benzene

ring (3-0x0-C;»2-D10), and six-membered ring to five (2).

[0149] Despite the structural similarity of antagonists, the observed
activities were different. 3-o0xo0-Cjy-(2-aminocyclohexanone) 3 (Figure 18), nearly
completely inhibited pyocyanin and biofilm, strongly inhibited both reporter

30  genes, and moderately inhibited elastase activity. However, 3-0x0-C,-D10

(Figure 18), found from the library screening, showed very good inhibition of the



30 KH2PO4, 8.6 mM NaCl, 18.7 nM NH4Cl, 0.5% casam no
acids, 11.1 mM glucose, 1 mM MgSHA) pl us

wa@aroboeni2e3 1 | in (300 g/ m) overni ght, washed, aPdI/D82003/025102
suspended to an OD600 of 0.05, grown to md-1og phase,
then diluted to an OD600 WO 2694/ 016213
PCT/ US2003/ 025102 -78 of 0.05, and added to sterile
shell vials containing glass coverslips (ViroMed

Labepateloefds, éstMn@Bﬁt@@ﬁ’ B) &nd Mbédratk igtibibh O elaktasd, 86 no
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C \Mﬂﬁlhlt@lﬁzﬂf ipmcwmn OS@IQﬁ Iyt similes gesu i aps éPfffb‘Wé]éi 24 whight .
at ﬂlbgeé T2 e(g Bgé)cy%ﬁm?exg f%gg ?n FGRVEASL J'PESbWOGId not

t hen rlnse an or visuali zation
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exda%wwéesaawm%@r@%w&- ;3@% T)PFH‘F%SFW‘F%}I%?&P&‘HW of

1001 ofaih %I%?&I{fﬁttb ﬁﬂuﬁlf‘s SioMitfllench YREorS HoMeVer, RAEK clear. Tt is
(pTdK- G- (Figure 17B), was | ess obvious, but there

vvaspraposadtthacéasbdlE tdithd @ribiyod 3itn antagbmira]mbcvtgllpwﬁdg yllnd RhIR-
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S5 B, o DB AR B P ton

W' tTheSores @A) deg@lon @Qn ERUbE @éﬁvh’&ﬁ e@é&ﬂkbﬁgﬂl £he 184 regulon is
i mportant virulence factors. nple 11 -- Discussion

[ 0 1@ ifiqanily dahibiteds resaliingiin éﬁiuptﬁp@%‘ﬁwleé@e factqysy Fridgace
t

157 o SpRbrlE et SARRE By oy Rl AR Ewith the
nol mb;&mdargengtstmcttuMSaIAIy CeHs e ik thoasaator of RAIR. All| 3-oxo-
conpo hav hydr ox or . ke rau j ace t
C nebarhiolo st o AP E e Fhio CanEEB RUBSR R . An
ChaeBuced %&lﬁ& Aems Mby@s% WHE ﬁ%ﬁéﬁeﬁ?&ﬂy 4B1d excess (Kline
structures articul arl Yy intri I Ng di scover was

t haat ah, Bioye. Medt Cher. hléﬁﬁfgg 3973H82 B9A), sthich ighreedy iircogpprated

25 ant agoni st [ 0 . .
22 APPSR e USSRl Bgbe o3 bk e smo i
( 3-athe §hb2t MAAR)HSB) It Sloks it RioEv R RHIR) OTHe2 -bit® cfRphexanone
[0149] Despite the structural simlarity of

ant gag adsodfits it theddP: bagdmg site of both LasR ond RHIR. This is

supported by the finding that C4~(2-aminocylcohexanone) is a strong agonist of

Al2, and 3 is a strong antagonist of ATl (Smith et al., Chemistry & Biology 10:81-
25 89 (2003), which is hereby incorporated by reference in its entirety). It appears

that 3 may also antagonize the RhIR-AI2 interaction. This is a plausible

hypothesis, since this compound inhibited all the virulence factors tested. Since

the genes encoding elastase, pyocyanin, and biofilm are controlled by both LasR-~

All and RhIR-AI2, it is likely that both R-proteins need to be effected to see the
30 strong inhibition observed in the presence of 3.

[0151] In contrast, both 3-0x0-C;2-D10 and 2 inhibited the reporter genes

but were less effective at inhibiting virulence factors. It is suspected that these



activities were different.
3- 0x0- C12- (2- am nocycl ohexanone) 3 (Figure 18), nearly
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i nhi bited both reporter 30 genes, and noderately

i nhibited el astase activity. -lowever, 3-oxo-Cl2-D10
(Figure 18), found fromthe library screening, showed
very good inhibition of the WO 2004/016213
PCTdS200®0086dRE theiv&fectpibrduah IgeRafonesindaloger idtbast with
3) n]gﬂerate 5@5 bitiaon of elastase, but no
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af fseat Jesolikdlh €hap fiRFaine ansIB s WANCL3 HR6-C 28R iRt &l Bater the
and_any nunber of other regulatory proteins

inf%ﬁ%émﬂﬁgﬂﬁével of activation of each gene.
Thi s woul d expl ain why a specific pronoter would be
morl@1%4] | ess Addidenal supiperttfor thisistpotliesia thaf hempodridet-exs-€;,-

bet t:-he. bt each compound.to.inhibi
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| S acpigipaadasltdeRtion birdiSs. dD&vieLerldl CandWalibt &f aPthavke §Hdwn that
antagoni ze both LasR-Al'l and RhI R~ Al2. 3-oxo-Cl12-D10
andasd mytantel, gerugéosa argrstigrable tiform pbiafim huh srtvkation into the
i nt B nl r I n sti

oot o O RSB ek Willon By ARl Binih 502518 2517
si dh938)caver gt alnti Bictarth]. T8sLI40L NG4i(RO020)Cuisith are Hefeby
vir.ul ence, factors. Evidence, 15 supporting this
TR R S e Bipr ey Sien < 1 Beieyed gt sermpound D10
an st Rpts® rmEYis BHPRL '

CA4- HSL, }T,g tﬁe activator of %@%&,%ﬂ?ﬁ%&%i&é@@%ﬁoﬁé&y
wadniybtt bicfidmdrmasiont i vel y inhibit A2 binding to RhIR
in E. coli. Al reduced binding of A12 to RhIR by 86%
when present in only 4-fold excess (Kline et al.,

Bi oorg. Med. Chem Lett. 9:3447-3452 (1999), which is

he Bxiamrilet2 rpDetatmihafion vy theCatraligeof A1 hha CoRipdudldy 2-4
Apparently, the long chain-HSL binds the sane site as

t NgOEI3Prt chaihe-aplalist 40aiid HeRHNREL2 a3 ke RB) Were EYfthesized

2-am nocyl cohexanone analog also fits into the HS

bi ATAEMLS PEtyes. pdkhpughdtelaigARnis knownite be the netwsgldr-fasn

by bh&8 dnl the LoGide itk BioRYhAaS |

strong a?gor)i'st ! o?ﬁo}&%} alr?g'ﬁgﬂ‘lgtgy%lgs r oﬁgagég% %ﬂd%ﬁll%st? beno

of rexlort deSeriltihg ttat thie D-fo@heiviisctiye. VBreanveg Yt id Qo tiec@BaBly true

200 whj.ch is here I ncorporated by reference_in

i( t aﬁ,ﬂel %ygﬁ%}c Iagotmsz Bxb(géqtlggomstg gear the same ch?ral?ty to All Ior that
either chirality has greater activity. This is a particularly interesting issue for
antagonists. Thus, both L-and D-forms (S- and R-configurations of the 2-amino
carbon center) of each molecule were synthesized. Moreover, in 2 and 4, there are
cis and trans geometry of the aminoalcohol’s stereochemistry. Thus, the cis

molecules were synthesized as well.

[0154] The chemistry was very straightforward. The highly
enantioselective epoxidation catalysts developed by Jacobsen were used (Figure

19). The remaining procedures are known in the literature (Jacobsen, Acc. Chem.



that 3 may al so antagoni ze the Rhl R-Al2 interaction.
This is a plausible hypothesis, since this conpound

w0 ndvitloid2esl al |l the virulence factors tested. SPET/ES2005625102
genes encodi ng el astase, pyocyanin, and biofilmare
controlled by both LasR- All_gnd RhIR A2, it is
likely that both R-proteins need to be effected to see
the 30 strong inhibition observed in the presence of
3. REY 135@@3 4PN -BANDOFH! whib® it heBeti ifcdrpdratdddyaBtrehce in its
i nhibited the reporter genes but were |ess effective
at eitirhiybiot mm:giewrrhﬁd aheve. {RrEtdr was pyinthesized, Fparlydg@moperine,
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dOPAT-TP N{pRasEatV A foh) caleé-ﬁ’erdehieﬁ ak desoriippdalbiad thyeteigine the
observation that neither (2- am nocyl copent anol)

5 ( SAgQmister aailagom@r?éﬁva?liﬁagbswp@&d 10: 81- 89 (2003),
which 1is hereby incorporated by reference inits
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reporter. Since these particular HSL anal ogs coul d not
ac ixunipde Fh-FExpansionadins Artigohisk Boqused hibnajries Baped on the
anal og with acga‘clwexaﬁii:anai@&lmai:ﬁne(ﬁkelleiomnter t he

TGS 5 oc nodh Bk Rttt AN dar il R S b grvdnded
101 NBhRigtontds BritikireRPL a3 Rrﬁél@@lme@@ olfﬂle(lﬂﬁaﬁydﬁﬂ teyperformed

biofilmstudies of P. 10 aerugi nosa | ast del eti on
st basedon thaprevipusly developassold phpsecaapprgach Hespeibehmdfigure 2.
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nD ICpfreide ghtaih svill bk kepidniaW dnd alie ﬁibs’aﬂutiond o #e tringlwithbe.
56:2515-2517 (1988); Sauer et al., J. Bacteriol.
184110£11ﬁﬁ§14 1154 (2002), which are her eby incorporated

by reference in their entlrety) is believed that
15 cori?)lﬁ%d D10 Trstisersify theingol @m%wavgturf'érl%ﬂf}e Ifrawibpsad on 3, 3-
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Ch ichaihi(Figuod 2094.) amh@mplhamim 1Qedkmnpfbiaﬁtsf]aviﬁabl@gxhuﬂsf{ and S
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t 0 Jeeditaid AllldfBivily! @ PRRASECHrAtah be uSQ® eRER hhtdForét
its biosynthetic nechanism there appears to be no

20re ptrnctuteegnd thbn theye ¢naatiornéricatly perenfors chmbe o-ssmthesized by means
sy ﬁ’? ﬁ%lfl{l n g A8 ICgs?n%tgnggﬁ? 3R6 lhlvyl 1% %%dléeﬁqg é&ade which gives

ag onls S bear 1 he
Chitheblahohidi@pdihi maferibih EN'ucleophlhc substitution of various organometallic

alkyl and aryl groups or Lewis acid aided substitutions of various nucleophiles
will yield various molecules in the library. Oxidation of the resulting molecules
25 by Dess-Martin reagent will convert the corresponding ketones. The individual
molecules can also be synthesized in solution phase, although such synthesis is
more laborious but still feasible for smaller collections of molecules. Similarly,
the same library construction can be performed for cyclopentane derivatives,

starting from 3-amino-cyclopentene.

30 [0157] The individual molecules will be tested using the las reporter to
determine the agonist or antagonist activities for the las circuit (for antagonist

assays, 1 uM Al1 will be used for competition). Once hits are identified, these



either chirality has greater activity. This is a

particularly interesting issue for 25 antagoni sts.
wabesg/oid2es h L-and D-forns (S- and R-confi gur at PONESN3/025102

the 2-amino carbon center) of each nol ecule were

synt hesi zed. Moreover, in 2 argh4, there are cis and

trans geonetry of the am noal cohol's stereochem stry.

Thus, the cis nolecules were synthesized as well.
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rengphoh AAdiRE peAtAfiRgdth ' el i
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- 8 1faRkos andBipEImp2ddue8on.( 2000), whi ch i s hereby

i ncorporated by reference inits entirety) or are
fes[b8ed aboleaddididdSh thesongtitine fihitdtbr desoribed above, discovery

oot tios 234 dst Shirglotedhq spoxidsopleeiis as well a the
PAQH52nd RlRutddRS I (Fighfd 201 Wil AL siRdsta descri bed

above to determ ne the agoni'st or antagoni st
activity of each conpound. Exanple 13 -- Expansi on of
| as Ant agoni st Focused Libraries Based on the

CycholigsR __agd %génoglfetlﬂt ne _%el ehon [ 15&%) Ln th Shenol
xamﬁﬁ—% Xpsion ol the Jooxenry JaRTary H4sgd pp Zgummophenol or
1(pranded 10 i‘;%‘érd&%'rlfnf3 Mt ure of 2 and 3. The
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e 50 ok A0 B80S b Mo s ot
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To diversify the.nolecular s ctures in the Library .
19,0584 sttt FRUSE (i RnE R AL BSFrepantiGRpr s Srd will be

t heexaffihdd-(FIERORIBYed 3- oxo-C13-side chain (Figure

20A). 3-am noacyl hexene is comercially available in

bot fa16bjand S BEQLESa nS@bRLniREs &E%leﬁﬁ:r&gﬂf%@qmieﬁhe
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ol Bratyecan Metiwitialy comstiycted frenythe eoinmefcalmalacnlée Agaig either
to se¢reen ant.agoni st 20 .structure,. and then the
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Example 15 -- Synthesis and Screening of Libraries for the rAl Quorum
Sensing Circuit

25 [0161] Although the las circuit is the master regulatory system for QS, the
above results indicate that the inhibition of both circuits may be critical to shut
down the entire QS system to see the same effectiveness as the genetic knockout
QS strains. This working hypothesis leads to the construction of a library for the

rhl circuit, i.e. C4-side chain library.

30 [0162] Unfortunately, the molecules in the C4-focused library constructed

in Figure 13 did not antagonize the r4l QS circuit. However, the studies shown in
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G Bgsp R eR Gy S8 BomiL ol btk Aol B el o1

M Nng&eneértlytsoRctell idni thegrsig chakisong of 1G] SENOR' SRS NH,,
for agéﬁggppﬁt actiivity fromthe library ?re

i deNERS i BB, R's fOOR otV cxsloalnplkensd ooyl sgyl heteroaryl,
ondi. t i [ - - -1D :

106 DY A S il gfo i Barkdyl YnB b iddhn, Shd, adjacent Xs
Thesuhkitherty cembiatd, arnyalbelkypaf htwgdoarbor stommch hitebicyaloalkyl of
formption will be further eval uate i,t h ombi nat i.on
of SF & SembeiscoppriboE aepp Al a0 AeRStS H6ed
Pr ef:6k 1B 0h estsiRRE o f e BeakPONardeR £{1ef heftto Aeisedd lethg 3

in detail "herein, it wll be apparent to those skilled
i n tofemembergamtereinR tand R \asg selaesed from the group consisting of H,

?(Ect ed.

15  alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and sulfonyl, @ is 2 5olid
support, and nis 0 to 4; or

X3 X3 X,

Q (
BN :
\ .\R HN 3

X3
0]

wherein Xj is independently selected from the group consisting H, OH, SH, OR!,
SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,



20 nodifications, additions, substitutions, and the
i ke can be nade wi thout departing fromthe spirit of

wo b@4iomzent i on and these are therefore consi depedUSIHObER5102

W

within the scope of the invention as defined in the
claims which follow. W 2004/-&56213 PCT/ US2003/ 025102
-84- WHAT IS CLAIMED IS: 1. A conbinatorial library of
aut oi nducer anal ogs conprising two or nore different
autlsiterdaryk; hetenadliogdicpdcyl beup! carbdnyl,ecyXo, ¥3roS halogén, ¥3d,

X3 R HNX3 5 X1 X2 erein i.S.1 ependent |
ol ittt s SRRTRENGFRtB e elonly F 1 SRBoeRERS 2, s
I ndgpep aynsfyl 92566 & S nite AR st OlPb FOASHS hnd o1 #d 6

and OH, X3 i ndependently sel ected fromthe group
consitgvatngs oéleetcd Gpin tBeigrodRIconSRing Y, S, alHiRl, and\m &3] or

I, al kyl,.cycl oal kyl , .al kenyl ., alk 4. aryl,
ety Hoa bis R Sieipis abttsia R DK ire Bba fom the
cy%_@up Bbsisbing REHD Qlﬁp‘].r cP6halk AdhIREBAL ardB hetetbasfl] davHyB and
conbi ned, a cycloal kyl of 3 to 8 carbon atons, a
het et ocyclggal kyl .of 3 to 8 nmenbers conprising carbon
at oﬁ‘ﬂifgﬁﬁdlqﬂ%ﬁ?‘ih‘f%lpBo%&néﬁ’dépé?rék el ected fromthe
group consisting of N, S, and 0, and an aryl or
heteroaryl ring having 3 to 8 nenberg, wherein Rl and
R2 are selected fromthe group consistf?ng of H 15
al kyl, cycl oal kkyl, al kenyl, aryl, heteroaryl,

carbonyl, and sulfonyl, is aXsqlid Xsand n is
Oto 4, or X3 X3 Xn X3 @& RH

o [

R HN

wherein X, X5, and X3 are independently selected from the group consisting of H,

10  OH, SH, OR', SR’, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,

15

alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X, X5, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are

selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,

heteroaryl, carbonyl, and sulfonyl, and ® 55 solid support; or



wherein X3 is independently selected fromthe group

consisting H OH, SH ORI, SR, NH2, NHRI, NR R2,
wW@aoR016283 kyl , cycl oal kyl, al kenyl, al kynyl, aPgl/USAMEB/025102

2004/ 016213 PCT/ US2003/ 025102 -85 heteroaryl,

heteroalicyclic, acyl group,._garbonyl, cyano, nitro,

hal ogen, and, adjacent X3 substituents conbi ned, a

cycl oal kyl of 3 to 8 carbon atons, a heterocycl oal kyl

of wBetedh &, ARG bfe 6QsRAdEIINGeleatel Gdnathe B0 ¢brkistup df H,

to 6 heteroatoms selected.fromthe group conS| sting

of O|H, Ssl,@?qd SB", MHz Ni#R aNR R rCBORet Bcla‘P Yhgplkenyl,

havj d
fr8 grhgbeggc hé?tg 9 néékﬁ# rbl—cl%L%ﬁ3 Eg’l ogﬁ ﬁfn%
al lﬁﬁﬁgén, aid, yddjachet ey arirx subaaﬁémmy(bmbmedi a @uloﬁﬂnyyd)f 3 to 8
|sasoI|d s%ﬁgort and njs 0 to 4; or X3 X36‘§

Kpzjon atgms cyclpalkybef 3 g imseabers SOMPHERE SHAAR P&?ms and

OR?%%E?O SRR LR Slplind B O, 10 nd an

aI eyt hetesakyl mink haging |3, to Ben@nbms,yWherhmPé rod R’ @;a:selected

%‘3%{#’2%@0‘%’283% géy@ﬁas‘f Q‘h‘l?ilfﬁl’s @%%ﬁgdh %ﬁroary L

cycl oal kyl of 3 to 8 carbon atons, a heterocycl oal kyl

of carbbaylBantesiinsl, ead® iisi gtgldcmppm at] oitiereia Rdis belested from
to 6 heteroat orrs sel ected fromthe group consisting of

N, .S, and 0 el targaryl ring having
103" ¢ go H%ﬁ%%srlsm mﬁef“e?lﬁ%ﬁﬂ glggllg’rg sel ected from

the group consisting of H, alkyl, cycloal kyl, alkenyl,
aryl, heteroaryl, carbonyl, affd sulfonyl, and is a
solid support; or X3 O X3 * 1§ ) 11~~ RH NN

X2 WD 2004/ 016213 PCT/ U 102 $-86

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH and Xs is H, or X4 is H and X is OH.
15

2. The combinatorial library according to claim 1, wherein the

library includes at least one compound selected from the group consisting of

0 O

/\/\/\/\/“\/“\HN

2

20



wherein X2 and X3 are independently selected fromthe

group consisting of H OH SH OR, SR, NH2, NHRI
WORDRA162CO0RI , al kyl, cycl oal kyl, al kenyl, al RgTYs2003/025102

aryl, heteroaryl, heteroalicyclic, acyl group,

carbonyl, cyano, nitro, halaggn, and, adjacent X2 and

X3 substituents conbi ned, a cycloalkyl of 3 to 8 5

carbon atons, a heterocycloal kyl of 3 to 8 nenbers

conprising carbon atonms and from1l to 6 heteroatem

sel ected fromthe group consisti O

an aryl or heteroaryl ring havin

ycl yl enyl'N éryl

con ) , ,

heteroaryl, carbonyl, and sulfonyl, and 0 Hs a so}id
support, and wherein Ris selected from 10 the group N
consi sting of CHi,,, wherein mis 1 to 14, P

wherein pis 1 to 14, and x X5 q wherein qis 1 to
14, X4 is OHand X5 is H or X4 is Hand X5 is OH 15
2. The conbinatorial library according to claim1,
wherein the library includes at |east one conpound
sel ected fromthe group consisting O O NHOH 20 M

2004/ 016213 PCT/ US2003/ 025102 -87 I N
N 5 OH
N
H
5 OH
'®) O
/\/\/\/\/“\)J\N
H
O NH,
10
c
o 0]

X

15



OON HONH2 10 Ca ON H OH 15 WO 2004/016213
PCT/ US2003/ 025102 -88 O NH 1-11 12 HIj)r O 005
WORM4/01dINH O O N H 10 0 0 0O 15 and O O H PCT/US2003/025102

-88-
9] O
/\/\/\/\/“\/“\ NHZ
N
H
‘ o)
o) 0 | X
/\/\/\/\/“\/“\ /
5 O
—N
\
NH
9) O
/\/\/\/\/“\)}\N
H
10
0 0]
/\/\/\/\/“\/“\N/
H
O
15 and



OH WD 2004/ 016213 PCT/ US2003/ 025102 - 89 3. The
conbi natorial library according to claim1l1, wherein at

wo e@gii@ne nenber of the library is an aut oi ndRCEDS2003/025102
agoni st or an autoi nducer antagonist. 5 4. The
conmbi natorial library accordi.gg.to claim3, wherein
the autoinducer is produced by an organi sm sel ect ed
fromthe group consisting of Pseudononas aerugi nosa,
Aer ononas hydy,ophiTlietoneiB60041 diBrH hbsvdias BRclaim 1, wherein at
Yer si ni a pseudot ubercul osi s, Helicobacterpylori,,
Agrlewshene pembet ofthe Hetapnis an ayfairduser agomisk i an aytejpgecer
har I w:cErf' Wi ni a carotovora, Rhizobium !l egum nosarum
10 a\éﬁ&(gggbsgct er sphaeroi des, and Escherichia coli. 5.

The conbinatorial library according to claim4,

wherein at | east one nmenber of _the library is a .
SPseudononas  &er ugi MS<RMARAPTHH JOBEY aeroniliag fo ¢lpim 3, wherein the

aut QkRHUGRF is?d?&ﬁﬂ@&‘ia?%n o?gin%m %k:ctéa%h ?’lgete%'gg bonsisting of

i brary according to claimb5, rein nas
aerRPsgudosenaa wenigiive eferomoses| lodyathilia, ofererhenayselapnicida,

R el b SRR BRRELHE: ramecens
2- hepliy | fisdher D Wb Nardeyd UEMRniaQaPstovalt, Rhizdb@m leguminosarum,
conbinatorial library according to claim6, wherein

10t heRhadebedtenimas owes. vl dssherihicotafiducer i s
N- ( 3- oxododecanoyl ) - L- honbserine |actone. 25 8. The
conbinatorial library according to claim1l1, wherein
the solid suppor tThescombinatorial library according to claim 4, wherein at
3, 4-di hydr o- 2H pyr an- 2-y| net hoxynet hyl pol ystyrene. 9. |
A dsb PH%[F@F}%S‘I O%L%ﬂ'aqayy 1512 BgHHIGe derugiidse gatomducer agonist

COMAuiiiftficet WRaddhisiior € di fferent autoi nducer anal ogs
of the structure 30 WD 2004/ 016213 PCT/ US2003/ 025102
15-90
6. The combinatorial library according to claim 5, wherein
Pseudomonas aeruginosa autoinducer is selected from the group consisting of N-
(3-oxododecanoyl)-L-homoserine lactone, N-butyloyl-L-homoserine lactone, and

2-heptyl-3-hydroxy-4-quinolone.

20
7. The combinatorial library according to claim 6, wherein the
Pseudomonas aeruginosa autoinducer is N-(3-oxododecanoyl)-L-homoserine
lactone.
25 8. The combinatorial library according to claim 1, wherein the

solid support is 3,4-dihydro-2H-pyran-2-ylmethoxymethyl polystyrene.

9. A combinatorial library of autoinducer analogs comprising
two or more different autoinducer analogs of the structure

30



X3 X3 X 3 X3 X3 RHNX3 X1 X2 wherein Xi is
sel ected fromthe group consisting of Hand OH X2 is

waelgoi@ds from the group consisting of H and EBE/UXRB03/625102

10

15

20

i ndependently selected fromthe group consisting of

H OH SH OR, SR1, NH2, NHR3, NR R2, COOR, alkyl, 5
cycl oal kyl, al kenyl, al kynyl, “aryl, heteroaryl,

het eroal i cyclic, acyl group, carbonyl, cyano, nitro,
hal ogen, and, adjacent X3 subsX|tuenX§ conbi ned, a
cycl oal kyl of 3 to 8 carbon at01., -‘erocycloalkyl
of 3 to 8 nenbers conprising car b atorrB and from1l
to 6 heteroatons sel et ed fro onsi sting of

N, S, and 0, and an #ryl | rThg having 3
to 8 nenbers, wherein|Rl and
the group consisti 0 r'fW

2 ect ed from
' oaIkyI al kenyl,
aryl, heteroaryl,™carbo , and _Axl f onyl and n is 0
to 4; or OX3 X3 X3 JX3 X3 RY NG Xherein X3 is
i ndependently selected fromt hﬁ ar ouéizconsn sting of H,
OH SH, OR1, SR, NH2, NHR1, al kyl ,

ﬁ 3e/ :: hoal k%lé &cﬁ e} d 8%& ﬁ@? %‘%%%, C‘H]é}sﬁ% 9,9'151 aegf{ﬁ%%&rw‘% ltsqelscted from

h aﬂ@@aup ad}ﬂlstmgl df HGaa OR3K sy Web&ﬁﬂ%ﬁflﬁ sEleaBd ﬁ@ﬂh th@ Lo

cycl oal kyl of to 8 car b9n at ons eterocyc oal

f cansisping Oﬁﬁr&ﬁ ST s SBILANHE AR h NR'BAxCan8 fallyrh |

RS SED SR B RBERT S yoro

3 tyan8, ﬂ]ﬁﬂleSgeﬂl\lﬁlﬁf edjaceﬁ&l }@I%dbd%le’mtsﬁco‘iﬁhﬁé& Q@rélﬁﬂﬁ}rl of3 to
gﬁ%}gro nS|st|n lf{&aalk yl cycloalk
PRisroyEian ylo Wb%wymberéﬁampglamg S#EPPT louns
n bl BodnQ thi6 ﬁhrteroatoms selected from the group consisting of N, S, and O,

and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or

X3 X3 X3

0 ( Xs

I .

R HN

wherein Xj is independently selected from the group consisting of H, OH, SH,
OR', SR', NH,, NHR', NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl

heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,

el

adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl and n is 0 to 4; or



WD 2004/ 016213 PCT/ US2003/ 025102 -91 X3 0 Xg Xg R H

N X2 wherein X, X2, and X3 are independently sel ected
wo e@aioid2e3 gr oup consisting of H  OH SH, ORI, PGRUS2003/025102

NH2, NHRI, NR R2, COORI, alkyl, cycloal kyl, al kenyl,

al kynyl, aryl, heteroaryl, hetgroalicyclic, acyl

group, carbonyl, cyano, nitro, 5 hal ogen, and,

adj acent X1, X2, and X3 substituents conbined, a

cycl oal kyl of 3 to 8 carbon atonsXsza heterocycl oal kyl

of 3 to 8 nenbers conprising carbop atons and from1

to 6 heteroatons sel ected romthe group &onsi sting

of NN S, and 0, and an.aryl~o 4 i ng havi ng
3 to 8 nmenbers, whereify RL and sel ected from
the group consisting ofl H alk cycl pal kyl, al kenyl,
aryl, 10 heteroaryl, onyl Qnyl ; or X3 X3
X3 ORHNN X2 ' d%ﬁfndently
sel ected fromthe group consisting|of H, SH, ORI

SRL, NH2, NHR1, NRIR2, COORL, alkyk, cycloal kyl,
all cenyl, al kynyl, aryI het er oar yT', heteroalicyclic
acyl . grou carbonyl ano, nitro, 15 hal ogen,

adj WhERIR X Xanenddss atgh qp@raféﬂﬂx selevied fem thagwacgaﬂflmg of H,
of éHt §H8 ORS angD 'N}Et ﬁRhl@I (e C,l ?%m@&{ilo?%(yg aﬁ@nﬁ,

menbef s ¢onptisi'ng ¢arboh atords an
het dkygt,cargl, haiematﬁdldtmahdyhls: geyllgrogm rsibehyln gyamb mkro,

S ozt fuBfons X e 86 STE Rt S Bl Fishitoflio 063 1o
gr 08! Barb &M stofis] @Eetefocyhloakiﬂsdfs t@)gqh&ﬁb&y kom ?}liﬁﬁ@}zéxbon atoms

aryI heteroaryl 20 car bon f ony

i frorR ljte 6dwteseatems ﬁ@lmwil ﬁi@mgh@ g@uamml@mgmj NofS, and O,

W%%ﬁ%ﬁ%%% S hetfto YRABIA TRGBR and R e

selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
10 heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 ‘ A
)k /
R HN N Xo
wherein X, and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR}, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

15  halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,

20  carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CiHom+1, wherein m is 1 to 14,



wherein pis 1 to 14, and x \\X$ q wherein gis 1to
14, X4 is OH, NH2, or SHand X5 is H or X4 is H and

WX20u®1625 5 NH2, or SH. 10. The conbi nat ori aPCT/Ubr083/§25102

10

15

according to claim9, wherein the |library includes at
| east one conpound sel ected fgom the group consisting
of OO10 OH OON HI N 15 WO 2004/ 016213

PCT/ US2003/ 025102 -93 p O\ | N/ OH pON H O
NH2 5a pON H OH10

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X is H, or X4 is H and X is OH,
NH;, or SH.

10.  The combinatorial library according to claim 9, wherein the

library includes at least one compound selected from the group consisting of

'e) 0O
/\/\/\/\/“\/“\k'N

/j



p O\ NH2 NHO 15 p O\ H N WO 2004/016213

PCT/ US2003/ 025102 -94 NH OON H 500N HO and
wa o223 H OH.  11. The conbi natorial |i brarpCT/US2003/025102

according to claim9, wherein at |east one nenber of

the library is an autoinducer_ggonist or an

aut oi nducer 15 antagonist. 12." The conbi natori al

l'ibrary according to claim9, wherein the autoinducer

is produced by an organi sm sel ected fromthe group

consi sting of 0 0

H
OH
o) O
/\/\/\/\/H\/“\N /E \j
H
o NH,
5
&
o) 0
/\/\/\/\/H\/U\N
H
OH
10
| o o
/\/\/\/\/lk/“\ NHz
N
H
0]
15
0 O X



Pseudononas aer ugi nosa, Aerononas hydrophili a,

Aer ononas sal noni ci da, 20 Yersinia pseudot ubercul osi s,
wolelohoo2axt er pyl ori, Agrobacteri um t unef aci enspCT/US2003/025102

Vi briofischeri, Vibrio harveyi, Erw nia carotovora,

Rhi zobi um | egum nosar um thgfpacter sphaer oi des, and

Escherichia coli. WO 2004/016213 PCT/ US2003/ 025102

-95 13. The conbinatorial library according to claim

12, wherein at |east one nenber of the library is a

Pseudononas aerugi nosa aut oi nducer agoni st or

aut oi nducer antagonist. 5 14. The conbi natori al N

library according to claim 13, wherein Pseudononag

aer ugi nosa aut oi nducer is selected fromthe group

consi sting of N (3-oxododecanoyl)-L-honoseri ne

| act one, N-butyl oyl -L-honpseri ne Qacton

2- heptyl - 3- hydr oxy- 4- qui nol one. 1[) 15.

conmbi natorial |ibrary according t [

N
N- ( 3- oxododecanoyl ) - L- honpseri ne | actone. H6. An
aut oi nducer agoni st or antagoni st having the structure
515 X3 X3 X3 0On X3 X3 RHN.,, X3 X1 X2 wherein
X1l is selected fromthe group consisting of H and OH,
X2 is selected from the group consisting of H and CH
X3 is independently selected fromthe grouQ®
consisting of H OH SH ORI, SRI, NH2, NH

COORI, al kyl, 20 cycloal kyl, allcenyl, alkyhyl, ar})
het er EI% ¢, I , gar ykf
cyafo, nitYo, gen, and, adjatent X3 substiguents

conmbi ned, a cycloalkyl of 3 to 8 carbon atons, a
het erocycl oal kyl of 3 to 8 nembers conprising carbon g
at onms

and
10

I=z

11.  The combinatorial library according to claim 9, wherein at
least one member of the library is an autoinducer agonist or an autoinducer

15  antagonist.

12.  The combinatorial library according to claim 9, wherein the
autoinducer is produced by an organism selected from the group consisting of
Pseudomonas aeruginosa, Aeromonas hydrophilia, Aeromonas salmonicida,

20  Yersinia pseudotuberculosis, Helicobacter pylori, Agrobacterium tumefaciens,
Vibrio fischeri, Vibrio harveyi, Erwinia carotovora, Rhizobium leguminosarum,

Rhodobacter sphaeroides, and Escherichia coli.



and from1l to 6 heteroatons selected fromthe group
consisting of N, S, and O, and an aryl or heteroaryl

wo 2ovg/obavs ng 3 to 8 nenbers, wherein RL and R2Per/@sS208%5025102

sel ected fromthe group consisting of H alKkyl,
cycl oal kyl, al kenyl, aryl, heteroaryl, carbonyl, and
sulfonyl and nis 0 to 4; or 2004/ 016213

PCT/ US2003/ 025102 -96 X3 X3 X3 0 n X3 X3 R HN X3

O wherein X3 j35 i nienenfiendya 5gteE et dhom & i
consisting of H OH SH, (Pla, SR”{,} NHE(]j %%@W’%&mmat
codrast org wgmbercyfthe Hblayyt is adtskedoymaonaa kkmminosa antpinducer agonist
het er oar het eroal i cyclic, acyl group, carbonyl,
cyé’ng,a%ﬁ%ﬁtulf%r,a‘#aﬁogﬁhn, and, 5 adjacent X3 substituents
conmbi ned, a cycloalkyl of 3 to 8 carbon atons, a

het erocycl oal kyl of 3 to 8 nenbers conprising carbon

Satons and froh 1 tThegombinaterisd librasy sedoedingtb ¢laion 3, tvéherein

91 QuD,, HONSLS Elleﬂt%h 2hoa B to%d%l%@gs sgeg(‘;e@gegd? %grﬂ\xﬁere%rl&uﬁ rc%sisgiﬁg of N-

heteroaryl ring~havi ng
R2 (3+ozodamieeaiog)- I homotditne 1gutont) NeBtglost-Lidn@fsedthe lactone, and

al kyl , cyc] oal kyl , al kenyl, aryl, heteroaryl,
caéﬂ&ﬁ?ﬁ?*&ﬂﬁomﬁéf§ﬁmﬁﬁﬁyI and nis 0 to 4, or X3 X3
X3 01 f RHNX2 Xl wherein X1, X2, and X3 are

i ndependently selected fromthe group consisting of H,

100H, SH, ORI, ISR, TWdzomhiHRtqriaNRbiaRy adcofdhg toadlkiyd 14, wherein

15

20

25

e Bieteefrtengpe G iipor. f il eeofamao i chagoserine

lactone.

16. An autoinducer agonist or antagonist having the structure

X3 X3 X3

7,
7,
2, X3

X, X5

wherein X is selected from the group consisting of H and OH, X, is selected from
the group consisting of H and OH, X is independently selected from the group
consisting of H, OH, SH, OR’, SR’, NH,, NHR', NR'R?, COOR/, alky],
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or



15 hal ogen, and, adjacent Xl, X2, and X3 substituents
conbi ned, a cycloalkyl of 3 to 8 carbon atons, a

whedenoyx| oal kyl of 3 to 8 nmenbers conpri si ngPCHUBIING/025102

10

15

20

atons and from1l to 6 heteroatons selected fromthe
group consisting of N, S andg®, and an aryl or
heteroaryl ring having 3 to 8 nenbers, wherein R and
R2 are selected fromthe group consisting of H,

al kyl, cycl oal kyl, al kenyl, arXk,
carbonyl, and sul fonyl; or WO 200401223

PCT/ US2003/ 025102 -97 X3 O X3 R/HN N X2 wherein

X2 and X3 are indepengently Rt he group
consisting of H OH,[|SH ORI, NHRI, NR R2,
COORI, al kyl, cycl oal al k gl aryl ,

heteroaryl, heter oyp, carbonyl,

cyano, nitro, 5 hal ogen, and adj centXXZ and X3
substituents conbi ned, a cycl oal kifl of"®8 to 8 carbon
atons, a heterocycl oal kyl of 3 to08 menbers conprising
carbon atons and froml| to 6 heteroatons sel ected

f r whereheXsy Edaéﬁp@@dﬁgﬂxselngte@ﬁom the grewpacopsisténgdotdh OHy §H,

et I erej
gﬁRZ§af e %épﬁl{lglgﬂagr’ om S%i B’ (rﬁco?gl;'@ MEPPG’ %W’ aryl,
aI h@throaf;& Hepsabilidyclicqhéyd Rydup, aéﬂsbnylhejaﬁb Oty halol@n, and,
and sul fonyl, and wherein is selected from

th J@%&B@ Sestifuents ﬁ@mmed@maikﬂm ért% Brearhopgtoms, g

14
m}é?tgﬁ(’%%}o?néﬁ d’i@gf) %Zﬁbﬂgaé@ c&ncﬁlﬁs%arﬁor a E?%nd fo 1 fo 6

H, h@tcroxwmssee}dc@dc&o)(sthlegr@n conBisﬂng of NSH| an@i D), afifien aryl or

d ta
o g R R T IR Ay eG4 o the
St stoah @bBsidRe2I TR aRIH 24 Sloheyl, Q&%ﬁ?@é@i’,%@oaryl, carbonyl, and

sulfonyl and n is 0 to 4; or

X3
X3 X3
i
R HN X
X4

wherein X, X,, and X3 are independently selected from the group consisting of H,
OH, SH, OR/, SR', NH,, NHR!, NR'R?, COOR, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,

halogen, and, adjacent X;, X,, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or



-98 O ON OH 18. The autoi nducer agoni st or
ant agoni st according to claim 16 conprising an

wa@nioeionduxer agoni st having the structure O O PCT/HS20bB/025102

10

15

5 19. The autoi nducer agoni st or antagoni st accordi ng
to claim16 conprising an awgQi nducer antagoni st
having the structure OON H/ 10 OH 20. The

aut oi nducer agoni st or antagoni st according to claim
16 conprising an autoi nducer antggoni st having the

structure 0 ON H 15 0 NH2 WO 2004/ 016213
PCT/ US2003/ 025102 -99 21,, The aufoi nducgr agoni st or
ant agoni st according to of @i ¥SPng an

aut oi nducer ant agoni s¥ havi ng

Ihe stTjucture a 0 O N
H

/
R HN N Xo

wherein X, and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR!, NH,, NHR!, NR'R?, COOR/, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
balogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,
carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CuHomr1, wherein m is 1 to 14,

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X is H, or X4 is H and X5 is OH,
NH,, or SH.

17.  The autoinducer agonist or antagonist according to claim 16

comprising an autoinducer agonist having the structure



OH 5 22. The autoi nducer agoni st antagoni st accordi ng

to claim 16 conprising an autoi nducer antagoni st
whaniogp2ihe structure O O NH2 H 10 O 23. ThePCT/US2003/025102

aut oi nducer agoni st or antagoni st according to claim

16 conprising an autoi nducerg@ntagoni st having the

structure 0 O N 15 H 24. The autoi nducer agoni st or

ant agoni st according to claim 16 conprising an

aut oi nducer antagoni st having the structure 20 WO

2004/ 016213 PCT/ US2003/025102 -1G9 _N N¢gp O O N

25. The autoi nducer agonist or antipgoni st accordi

agoni st or antagoni st according to cI aim 16

18.  The autoinducer agonist or antagonist according to claim 16

comprising an autoinducer agonist having the structure

/\/\/\/\/ﬁ\/ﬁ\
i |
\ N

5
19.  The autoinducer agonist or antagonist according to claim 16
comprising an autoinducer antagonist having the structure
0 0
/\/\/\A/”\)J\N
H
10 OH |

20.  The autoinducer agonist or antagonist according to claim 16

comprising an autoinducer antagonist having the structure

o) O [ \]
/\/V\/\/“\/”\N
H
O NH,

15



conpri sing an autoi nducer antagoni st having the
structure 10 OON H OH 27. The autoi nducer agoni st

woeotaoi@gdni st according to claim15 16, wher ePOT/UR®03/025102

10

15

20

aut oi nducer is produced by an organi sm sel ected from

the group consisting of Pseuglpnonas aerugi nosa,

Aer ononas hydrophilia, Aerononas sal nonicida,

Yer si ni a pseudot ubercul osi s, Helicobacter pylori
Agrobacterium t upRf AgbRAGcer YobibtQr ah@ehEEt accifidiieite claim 16
harveyi, Erw nia carotovora, I zobi um™ | egum nosar um
Rhoclopdsingan apdiadumt detsgordsichaFoghbe staisiwue col i . 20 28.

The aut oi nducer agoni st or antagonist according to

claim 27, wherein the autoinducer is a Pseudononas

aer ugi nosa aut oi nducer. WD 2004/ 016213

PCT/ US2003/ 025102 -101 29. The autoi nducer agoni st
ant agoni st according to claim 28, wherein the
Pseudononas aerugi nosa aut oi nducer g s sel €ted fr
the group consisting

2- Itept yl - 3= hydr oxXy- 4- qui hol one. “30. The autoinucer
agoni st or antagonist according to claim 29, where
t he Pseudononas aerugi nosa aut oi nducer is OH
N- ( 3- oxododecanoyl ) -L- honoserine | actone. 10 31. A
nmet hod of identifying an autoi nducer agoni st

conpri si ng: rovidi t.Qi ' :

th gps tru Ctg ur %Q'XS ;@e %&og{aug&na%gy&%gomﬁh&grm td'daim 16

comprising an autoinducer antagonist having the structure

e} O
/\/\/\/\/“\/“\ NHe
N
H
0 .

23.  The autoinducer agonist or antagonist according to claim 16

comprising an autoinducer antagonist having the structure

///A\\\///A\\\///A\\\///”\\\¢//ﬂ\\\¢//lt\\N 7
HN.

24.  The autoinducer agonist or antagonist according to claim 16

comprising an autoinducer antagonist having the structure



X3 RHN X3 X1 X2 wherein X1 is selected fromthe
group consisting of Hand OH X2 is selected from 15

W0 b@4@r@up consisting of H and OH, X3 is i ndeprei®f1003/025102
selected fromthe group consisting of H OH SH OR1,
SR1, NH2, NHR1, NR1RZ2, CCEquO%kaI, cycl oal kyl ,
al kenyl, al kynyl, aryl, heteroaryl, heteroalicyclic,
acyl group, carbonyl, cyano, nitro, hal ogen, and,
adj acent X3 substituents conbi ned, a cycl oal kyl of
to 8 carbon atons, a heterocycloal kyl of 3 to 8
menbers conprising carbon atons 20 and from1 to
het er oat ons sel ected fromthe group consi
S, and 0, and an aryl or hetero®ryl ri

group
ar yr, , yl, y

to 4; or WD 2004/016213 PCT/ US2003/ 025102 ™- 102 X3

X3 X30nX3 X3 RHNX3 Owerein X3 is

i ndependent | p5sel gt adtofiiduoert dpenigt aumtaponist adcordingfo dthim 16
OH, SH, A OR, SRL, NH2, NHRl, NR R2, COOR1, alkyl,

cy EPBRTIFDE an apREdyeer agfagppist havipg the strpctingy oar yi |
heteroal i cyclic, acyl group, carbonyl, cyan, nitro,

hal ogen, and, 5 adjacent X3 substituents conbi ned,
cycl oal kyl of 3 to 8 carbon atons,(§ het gyocycl o3
of 3 to 8 nenbers conprising carbonjatons [and fro
to 6 heteroatons selected fromthg|group [gonsisti

the group consisting of H alkyl, cycloalkyl,
al kenyl, aryl, heteroaryl, carbonyl, and 10 sulfonylO
and nis Oto 4; or

26.  The autoinducer agonist or antagonist according to claim 16
comprising an autoinducer antagonist having the structure

10
0 @)

27.  The autoinducer agonist or antagonist according to claim
15 16, wherein the autoinducer is produced by an organism selected from the group
consisting of Pseudomonas aeruginosa, Aeromonas hydrophilia, Aeromonas
salmonicida, Yersinia pseudotuberculosis, Helicobacter pylori, Agrobacterium
tumefaciens, Vibrio fischeri, Vibrio harveyi, Erwinia carotovora, Rhizobium
leguminosarum, Rhodobacter sphaeroides, and Escherichia coli.
20
28.  The autoinducer agonist or antagonist according to claim

27, wherein the autoinducer is a Pseudomonas aeruginosa autoinducer.



X3 X3 X3 Ol RHN/ X2 X wherein X1, X2, and X3
are i ndependently selected fromthe group consisting

wobkooHple20H, SH, OR, SRI, NH2, NHR , NRIR2, CQOERILS2003/025102
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15

20

al kyl, cycloal kyl, al kenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, gyl group, carbonyl,
cyano, nitro, 15 hal ogen, and, "adjacent X1, X2, and X3
substituents conbined, a cycloalkyl of 3 to 8 carbon
atons, a heterocycloal kyl of 3 to 8 nmenbers conpri sing
carbon atons and from1l to 6 heteroatons sel ected
f romthe gr oaﬂ cofibe sutomgluodr agonisy oraamthgOnist acaerding tarojdim
et eroar having 3 to 8 nenbe

onatraiara die Bt e PRreer e r g o i erow
aI K¥hsist g O W:’»k&lodoéédéﬁ&)ﬂ L-i&n¥dserigd1aB0he M bhyloyl-L-
carbonyl, and sul fonyl; or WO 2004/ 016213
PCHO WSSO 06/ 182610 2nd 2-hepy)3-hystdxya-qonglop N X2 wher ei n
X2 and X3 are independently selected fromthe group
consisting of H OH SH, ORI, SR, NH2, NHR1, NRLR2,
COOR , al kyl 30cycmbakitpinduadrkgoiuist or akdppnist accafdjlhg to claim
het eroaryl, heteroalicyclic, acyl group, l,
cy aRowherpinithe Pepudamesirieruginosa i oindie gﬁﬁ xoggdecanoyl)-T-
su [ t i ned, a cycl oal kyl of 3 to 8 carbon
atgﬁépkgﬁﬁéégggggcloalkyI of 3 to 8 nenbers conpri sing
carbon atoms and from1l to 6 heteroatoms sel ected

fromthe gro co SIS 0. and a aryl. .
or heteroarygqr|n3~ ﬁ%fgk?gkﬁm%@h% pidu %ﬁgggPﬁcﬁT¥mmng
and R2 are s¢l-&gdifgan Bﬁt%mdhl@@f MR MatRBIhSithuearel H,

al kyl, cycl oal kyl, "al kenyl, aryl, "heteroaryl, 10

car bonyl, and sulfonyl and mhg@elnlﬁals selected from
the group consisting of f, erpgtn mis 1 to

14,

O

Xy

wherein X; is selected from the group consisting of H and OH, X5 is selected from
the group consisting of H and OH, X is independently selected from the group
consisting of H, OH, SH, OR, SR!, NH,, NHR!, NR'R?, COOR', alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R* are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or



, X - P wherein pis 1to 14, and x X5 ¢ 15 wherein q
is1to 14, X4 is OH NH2, or SHand X5 is H or X4 is

wolz@adiefss i s OH, NH2, or SH.; contacting the PCT/US2003/025102

10

15

20

aut oi nducer anal og with an autoi nducer receptor; and
measuring activity of the auj@ nducer receptor in the
presence of 20 the autoinducer anal og. WO 2004/016213
PCT/ US2003/ 025102 - 104 32. The nethod according to
claim 31, wherein the autoindpcer &nalog is an

aut oi nducer agonist. 33. The ne ' drding to claim
31, wherein the autoinducer is present in
an organismis selecuyd from({f cgnsi sting of
Pseudononas aer ugi nos Aer orpias hydrophili c,

Aer ononas sal noni ci d Yer si ni Xgr cul osi s,

Hel i cobact er pyl or | efaciens, Vibrio
fischeri, Vibrio rveyi’ ' "Erw ni d| car 0t ovor a
Rhi zobi um | egum nosarum  Rhodob Sphaer oi des, and
Escherichia coll. 10 34. The nmetHad according to claim
33, wherein the autoinducer receptor is LasR, Lasl,
RhiRereRIX R thdpbndaey ddlsnad foashe giaupsansi§hg ok HredM.o%H,

of identif an a nducer
c oA R B R RO o el carosel Bem TR
Sttrleltlgrtolall[y he%gogﬁyéms acyl grmﬁ) ggfboﬁ@ cyano, nitro, halogen, and,

adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a

heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl and n is 0 to 4; or

X3
X3 X3
0]
R/“\H N X,
X4

wherein X, X, and X; are independently selected from the group consisting of H,
OH, SH, OR!, SR', NH,, NHR?, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent Xj, X,, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or



RHN Xl X2 wherein Xl is selected fromthe group
consisting of Hand OH X2 is selected from the group

waeongiosd2isrg of H and OH, X3 is independentl|ly spCBUSEA3/025102

5

fromthe group 20 consisting of H OH SH OR, SR
NH2, NHR , NR R2, COOR , al kwlpz- cycl oal kyl, al kenyl,
al kynyl, aryl, heteroaryl, heteroalicyclic, acyl
group, carbonyl, cyano, nitro, hal ogen, and, adjacent
X3 substituents conbined, a cycloakkyl of 3 to 8
carbon atons, a heterocycloal kyl Qf 3 to 8 nenbers
conprising carbon atons to 6>@eteroatoms
selected fromthe gro conshsL § and 0, 25
and an aryl or heterogryl ring||having 3to 8 menbers,
wherein R and R2 are|\WO 2004/ [)16213 CT/ US2003/ 025102
-105 selected fromt of H, al kyl,
cycl oal kyl, al kenyR”", arytHN"heterdgryl, 0o@rbonyl, and
sulfonyl and nis Oto 4; or X3 X3 X 30n X3 X3 R

g r oup Co né\?{sﬁit' %1 E}eaﬁ?dehén%‘ﬁﬁ? %@1@&%&‘ ggih ﬁ%ﬁﬁﬁ%ﬁgﬂlgﬁgﬁ;m

NRORZ SHODR, SRéINH/zI NHRzlc,‘ N&AR% yctooaﬁ IraQ(WI cyclakyhylkenyl,
o i S E s i SRR elg Ry e hae inoaico
s ubstb géﬂiﬁﬂd Sdfes 'X}%ﬂd 3@, sﬁuﬁit@aitwdm@ﬁeﬁ atc9018a1kﬁrm1to 8

at ons, het'er ocycl Kyl of 3 to nber s
coPasbom atﬁglswh@erﬁcml@ﬁﬂsylaﬁ g tp rSGnmbftr@ C@mpmm&mb%mms and

Do £ N
S AT I S 08 0
mwyﬁbﬂh&roal@ﬂir&hﬁﬁﬁg s &b 8elesbely, orhetdieR! gidRPare selected

consi sting of H, alky cI oal k I kenyl aryl,
holier, Pﬂoupé‘é?%%ﬁ&glo y wb&ﬁv By s v& hytergaryl,

10 OF carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

15

20

CmHomr1, whereinm is 1 to 14,

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NHp, or SH and X5 is H, or X4 is H and X is OH,
NHy, or SH.;

contacting the autoinducer analog with an autoinducer receptor;
and

measuring activity of the autoinducer receptor in the presence of

the autoinducer analog.



X3 OX3 ~X3 | RHN/ X2 XI wherein X, X2, and
X3 are independently selected fromthe group

wa@ongiosd2isrg of H, 15 OH, SH, OR, SR, NH2, NHRIT/US2003/025102

10

15

20

25

NRI R2, COORI, al kyl, cycloal kyl, alkenyl, alkynyl,
aryl, heteroaryl, heteroalicy@ui-c, acyl group,
carbonyl, cyano, nitro, hal ogen, and, adjacent X,
X2, and X3 substituents conbined, a cycloal kyl of 3 to
8 carbon at of®, aThenetlecyctadidgytb chfim31f wh&emghdentsinducer
B%glsma%zg (ﬁ]g atons, and from1l to 6 heteroatons
el R consi sting of N, S, and 0, 20
and an aryl or heteroaryl ring having 3 to 8 nenbers,

wherein Rl and R2 are WO 2004/ 016213 PCT/ US2003/ 025102
-106 sel ect ed3froithe h@ﬂgldwpondmr)dahm@lowhﬁ,elnathkyut,omducer

| | k bonyl. d
5 o Faeanor 1 ispe R g radlisty i selkefeFFath ¥ el Eine 8P
X3 P@ézﬁoh@d@@@%ﬁﬁ%&ay ASRI RSB By Aropmliu N BerdldNBs salmonicida,

consi sting of SH, ORI, SRI, NH2, NHRI

NRwanl@@@aﬂotuényOSZSC%JZ@&rthyrpyla¢lkéﬂybactera¢mWaczens
e

Ca%bgfg]ylﬁ%&g a nzé{’w #?ﬁ g{ %?’hrg{i% gzeijg’?dvoﬁac szzgf)ﬁt%ﬁe‘?wsz&zosargm

X3 Rhubistidcted eplicer sigesp am Hschariehialcoll kyl of 3 to 8

carbon atons, a heterocycl oal kyl of 3 to 8 nenbers

conprising carbon atons and from1l to 6 heteroatons

sel ected frogyt hergp M&Pd&bﬁﬁﬂg%e RhimM3, v%her%ﬂldthg au®ffducer

an 10 aryl or heteroaryl ring having 3 to 8 nmembers,

whegceptor RILasRdL#2, BiR, seRbl tof seddomanish gerguginepa.

consi sting of H, alkyl, cycloal kyl, alkenyl, aryl,

het eroaryl, carbonyl, and sulfonyl, and wherein Ris

sel ected frogst he Aghetihpd @@ Riehtilidiar0dutoibdidmidtagonist

wherein mis 1 to 14, P
comprising:

providing an autoinducer analog having the structure

wherein X; is selected from the group consisting of H and OH, X is selected from
the group consisting of H and OH, X is independently selected from the group
consisting of H, OH, SH, OR’, SR!, NH,, NHR!, NR'R?, COOR!, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalky! of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are



15 wherein pis 1 to 14, and X5 q wherein gqis 1 to
14, X4 is OH, NH2, or SHand X5 is H or X4 is H and

wWX20u®1625 NH2, or SH, contacting the autoi ndBCEUS2003/025102

anal og with an autoi nducer receptor and 20 an

aut oi nducer, whereby conpetitjgqn between the

aut oi nducer anal og and the autoinducer for the

aut oi nducer receptor is allowed to occur; WO

20Q416:88 £b 136 b 42 BAR5E0EIA2, alkyd Ok IRASH NGy REEYLVI T Y
of the receptor in the presence "of 'the “autoi hducer
anaplstpaayidcabenilrrad seifonydpad odsdér 4my t he neasur ed
activity with an activity of the receptor in the
presence of only the autoi nduc¥s. 5 &g6..The net hod
according to claim35, wherein the/autfdihducer anal og
i s an autoi nducer antagonist. 371 hod accordi ng
to claim35, wherein e aut ol Xgceptor is
present in an organismis selected frpmthe group
consi sting of Pseudgmgnas ae [ y—Aekononas
hydrophilia, Aero phi Ci o '
pseudot uber cul osi s, Fblicooacterp’lori Agr obact eri um
tunmefaci ens, Vibriofischeri, Vibtlio Hatveyi, Erwinia
car ot ovor a, Rhizobiun1|egun1nosar@h] Rhodobact er
sphaer gi des, . and Escherichia coli. 15 38. The nethod

ac FORERH & isindependentty stected dromm themioen ¢ansisting of Bc@b: SH,

51 s JasRl % %\I }@ﬂ RRIR?, (HOR! Qﬁkl)g,ls’cﬁrgggm %ﬁ{lerrﬁflg gl’kynyl, aryl,

aer ugi nosa. he net’hod acco g to’cla
whéeteraarylhketenotlicyetic @eyl grap,icarbonyld oyaad, tijroaimlegepamids m

sel ecte romthe gro consi st of . Pseudononas
aeﬁﬁlé?%g&suﬂ%é%%% BSHF Pﬁt’g?l A8 n atoms, a

s ahgR 5t alkyYef il BemB&S CHIRHHORE €488 bdms and from 1 to 6
Hel i cobact er pyl ori, Agrobacteriumtunefaciens, Vibrio

f i betreqatomssolicies e theygroueasistiag 0 ANo 8.0andrQ,, and an aryl or

10 Rh hét%%a%@rln%%%%@%@ r8l'ﬂ%mbers, wherein R! and R? are selected from the

15

20

group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl and n is 0 to 4; or

R HN X
X4

wherein X, Xy, and X3 are independently selected from the group consisting of H,
OH, SH, OR', SR, NH,, NHR', NR'R?, COOR!, alky], cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X, X5, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are



Rhodobact er sphaeroi des, and Escherichia coli. 25 40.
The met hod according to claim39, wherein the

wanioeionduxzer s a Pseudononas aerugi nosa aut oP@TIUSEN3/025102
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15

20

41. The nethod according to claim40, wherein the 30
Pseudononas aer ugi nosa aut0|nﬁﬁcer is selected from
the group consisting of N

( 3- oxododecanoyl ) - L- honoser i ne Iactone

N- b&&&é&%ﬂm@ SPRDUohBsid loacyNSRLNLT, 3ry,
C%{‘ro Xy-4-quino to ne. Zoo 06213
P ¢tmoﬂ3¢a@lzcam&2andsulfwl ot2. The nethod according to

clai m4l, wherein the Pseudofnonas aerugi nosa

aut oi nducer i s N-(3-oxododecanoyl X4 - honoseri ne

| actone. 5 43. A conposition conpr{ising an autoi nducer
anal og having the structye X3 X3 X 3 o n X3 X3 R
HNX3 XL X2 wherein XL i& Mm%t he group

consi sting of H and X2 is from the group
consi sting of H and X3 i s 1jndependently sel ected
fromthe group 10 co ting SH OR, SRi,
NH2, NHR1, NR R2, , HNKyl , |, al kenyl,

al kynyl, aryl, heteroaryl, heteroallcycllc acyl

gr %ereu?%z Qﬁ@yd3 are ﬁ&@ﬂéﬁderﬂgtsﬁféc eafql &wﬁg (ﬁ;&gﬂm@lgﬂéﬁgcgfﬁ

subst uent S conbi ned cyc
caﬂihrSPat QY5 SRA, Nﬁn,é\aﬁﬁy ms‘am@o aakylpcmqaﬂ{m,eaﬂsenyl
bon ﬁ1 fro abhe er oat ons
s ot v hEaliSittie ctep Tirogp: oot Sip s

an Halagerﬁ wdi acagaceﬁtx{ A ¥ subbtitBet¥oHBindd, layBlodRFPES Sio 8
wherein Rl and R2 are selected fromthe group

coR&per plegsop beteragyilpalkylafd tod) nagmbers icRapyising grrppn atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,
carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CiuHom+1, wherein m is 1 to 14,

wherein p is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X; is H, or X4 is H and X5 is OH,
NH,, or SH;

contacting the autoinducer analog with an autoinducer receptor and
an autoinducer, whereby competition between the autoinducer analog and the

autoinducer for the autoinducer receptor is allowed to occur;



heteroaryl, carbonyl, and sulfonyl and nis O to 4; or
X3 X3 X 3 On X3 X3 RHNX3 Owherein X3 is
wo paepentdent |y sel ected fromthe group consi stPemusioods25102
OH, SH, 20 OR1, SR1, NH2, NHR1, NR R2, COOR1, alkyl,
cycloal kyl, al kenyl, al kynyl -167yl, WO 2004/016213
PCT/ US2003/ 025102 - 109 heteroaryl, heteroalicyclic,
acyl group, carbonyl, cyano, nitro, halogen, and,
adj acent X3 sHPRSUINg éﬁth\stycxfrﬂtﬂ mleftpt?lﬁmlcﬂy@j;mgdnfg bg the 3
to : .het erocycl oal kyl o 0
mn%é@%gﬁﬁl%ﬁ% a?lé?lB(glf?eﬁtaB%'s and from1l to 6
het er oat ons sengfiiag the @eAstiE 0 GiPwaARf 8hiifto@he Neeptor in
S, and 0, and an aryl or 5 heteroaryl ring having 3 to
8 nBfBEseLce ph enkyithe ratomducery are sel ected fromthe
sgroup consisting of H alkyl, cycloalkyl, alkenyl,
aryl, heteroaryl, carbonyl, and sulfonyl and nis O
to 4, or X3 3G ~ TR m@héd kbdrding® claim 3 5Wafedin thélautoinducer
X2, and.X3 are, i.ndependently selected fromthe group
cor@f?]gtgil%?;“ Btojnduces apjagoms, " OR1, SRI, NH2, NHRL,
NR R2, COOR1, al kyl, cycloal kyl, al kenyl, al kynyl,
aryl, heteroaryl, heteroalicyclic, acyl group,
car bonyl , cyao, riflterquthomadiocogﬁnég toaiaim lﬁjjvslﬂikea]mh tl?é,a.éltotinducer
X2, ubstituents. canbin a cycl oal kyl of o]
8 Car %ﬁ%%g%%%%“,% i o} R pelered oo oD somie0f
COMpeudInvGas abh@imosd, MBromaitd HyiRIPhilid AcPorbilns SOMoNBu,
sel ected fromthe group consisting of N, S, and 0, 15
an é%éﬁiﬂiamudefuﬁ%q sésaigliceliantsr mwoting g®baoteBumenipefusiens,
whergid ﬁggzeﬁ,n #d3% Rlr¥eyi, Erwinia carotovora, Rhizobium leguminosarum,

Rhodobacter sphaeroides, and Escherichia coli.
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38.  The method according to claim 37wherein the autoinducer

receptor is LasR, LasI, RhIR, or Rhl of Pseudomonas aeruginosa.

39.  The method according to claim 35, wherein the autoinducer
20  isproduced by an organism selected from the group consisting of Pseudomonas
aeruginosa, Aeromonas hydrophilia, Aeromonas salmonicida, Yersinia
pseudotuberculosis, Helicobacter pylori, Agrobacterium tumefaciens, Vibrio
fischeri, Vibrio harveyi, Erwinia carotovora, Rhizobium leguminosarum,
Rhodobacter sphaeroides, and Escherichia coli.
25
40.  The method according to claim 39, wherein the autoinducer

is a Pseudomonas aeruginosa autoinducer.

41.  The method according to claim 40, wherein the
30  Pseudomonas aeruginosa autoinducer is selected from the group consisting of N-
(3-oxododecanoyl)-L-homoserine lactone, N-butyloyl-L-homoserine lactone, and

2-heptyl-3-hydroxy-4-quinolone.



sel ected fromthe group consisting of H alkyl,
cycl oal kyl, al kenyl, aryl, heteroaryl, carbonyl, and

waofkomehy or X3 X3 X3 0 R H N N X2 wherei n P2T/afmo3®5102

5

10
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are independently selected fromthe group consisting

of H 20 OH, SH, OR1, SRl,_mﬁ?L NHR , NR R2, COORL,

al kyl, cycl oal kyl, al kenyl, “alkynyl, aryl,

het eroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitrog WO 2R04/0b82ddriadhdS30031 OREctéid the 110
hal ogen, and, adjacent X2 and X3 substituents )

c oRtuderona aeyedinesleptoinducer i HV-6-oxagodessnaylrfshompserine
het er ocycl oal kyl of 3 to 8 nenbers conprising carbon

at D&nd from 1l to 6 heteroatons selected fromthe
group consisting of N, S, and 0, and an aryl or
heteroaryl ring having 3 to 8 nenbers, wherein %hd
R2 are sel ecébd SAfqommosiien §pwoRsias As pafoiycyangog having
al kyl qxgloalkyl, al kenyl, aryl, heteroaryl,

ca 6%@?,‘%nd sul fonyl, and wherein Ris selected from
the group consisting of CH2m+l, wherein mis 1 to

14, P wherein pis 1 to 14, a¥d x Y53 <10 g wherein q
is 1to 14, X4 is OH NH2, or SH\grfd X5% s H or X4 is
Hand X5 is OH NH2, or SH and_= tical

carrier or diluent. 49 The ’
claim 43, wherein thel| autoi nducer anpl og is an
aut oi nducer antagoni s 15 45 ) The coblpousiion

according to clai p44, o~ alt oi nducer is
. . 7,

produced by an organismis sel ecfet,frpmthe group

consi sting of Pseudonpnas aer i N0S% er ononas

hydrophilia, Aeronzonas sal nonXgi da, “2Yersini a
pseudot uber cul osi s, Helicobacter pylori, Agrobacterium

tunBagh &0%s selected from the group consisting of H and OH, X3 is selected from
the group consisting of H and OH, X3 is independently selected from the group
consisting of H, OH, SH, OR’, SR, NH, NHR', NR'R?, COOR', alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R* are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or

X3 X3§Q
0 ( X3

P X

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,

20 OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,



20 Vibrio fischeri, Vibrio harveyi, Erwinia

carotovora, Rhizobium | egum nosarum Rhodobact er
wa@pivast@isles, and Escherichia coli. 46. The cop@DEB1008025102

according to claim45, wherein the autoinducer anal og

I's a Pseudononas aerugi nosa.ggboi nducer antagonist. WO

2004/ 016213 PCT/ US2003/ 025102 - 111 47. The

conmposition according to claim46, wherein the

Ps péteihng Nasteradicyeid) @sg gmu;p catoadS cyago &ﬁﬂre,d{ada:cgeﬁ,ramﬂ;
the gr ou%econsn sting

( 3 diResb sebstipents Eoﬁ@iﬁfée? pydogligdof ddo 8 carbon atoms, a

r
Bk 0 S L Pt 1
achererbaftgng s&le@iedlﬁ‘ﬁntﬂﬁhe gnbuqr aimistihg of Nsg,ud @ read an aryl or
aer ugi nosa, aut oi nducer

5N betﬁ&@ad 6%@3}‘?89 Byto 8- RO TheEein R apd Ra aresgslepled figm the
co MdRyT i Rfer6RYD barbbidd, and
an [ b| ot| d%{}@eéyglgﬁ%ﬁgél tion ac}gordl ng to cllggm
495ulﬁmyil eichn istEto dQnotibiotic is selected fromthe group
consi sting of carbapenens and am noglycosides. 15 51.
A nethod for regulating the activiXsy of an autoi nducer
receptor conprising contacting an Jautoi nducer receptor
W th an autoi nducer anal g% havi ng the stgucture X3 X3
X 3 0n Xg X3 R HNX3 RN Raer€i B X1 i s
selected fromthe gro consi s Hand OH X2 is
sel ected from

R HN

whérein X1, Xo, and X3 are independently selected from the group consisting of H,

10 OH, SH, OR}, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent Xi, X», and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

15  and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 | X
PP
R HN N Xo
wherein X, and X3 are independently selected from the group consisting of H,

20 OH, SH, OR!, SR!, NH,, NHR', NR'R?, COOR', alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,



the group consisting of Hand OH X3 is independently
sel ected fromthe group consisting of H OH SH OR,

wERIo4/0MN223 NHR1L, NRLIR2, COORI, al kyl, cycl oal kgt/1S2003/025102
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al kenyl , al kynyl, aryl, heteroaryl, heteroalicyclic,

acyl group, carbonyl, cyanq,;qi.tro, halogen, and,

adj acent X3 substltuents conblned a cycl oal kyl of 3

to 25 8 carbon atoms, a heterocycloalkyl of 3to 8

e RRIB 5&n, GAAT a%bﬁt@(%ﬂ@@“‘su@&tﬁﬁ&tmrﬁﬁﬁéd Qk?@l%é}k 1of3to 8
PCT/USZOOS/OZ 102 -112 and from1l to 6 he eroay

seFaber atmwh@m@cml@dbylczf@stps& thegbess anp@m@n@b@n atoms and

an I havi n 3 to rs,

o SoB0, R bl SE Q2 i . A AR p BT G
coasil 6t hétgroafyl Hng ah¥g 3 16 Behaabdey, |whe?é1ii Rhyhd R&aﬁél selected

he roaryl car bonyl, and sulfon and n is to 4; or

x3 iR the groyp copsistingz0f Hy alisylyeycloglkyl genal, ﬁry%:ilqtegoaryl

in e e

oy RPN SRR T i el R RSl Qi liod be
cy Eblakkywherainkeis/1 to B4, kynyl , aryl, heteroaryl,

het eroal i cyclic, acyl group, carbonyl, cyano, nitro,

hal ogen, and, adjacent X3 su tituents conbi ned, a
cycl oal kyl of 3 to 8 carbon atl|pns,
het erocycl oal kyl of 3 to
atons and froml1l to 6 A
group consisting of N, S, {an an aryl or
heteroaryl ring having 3 to menbers, wherein Rl and
R2 are selected fromthe group consisting of H,

al Whkreicy dd bl kyhpd al kenyl , aryl, heteroaryl,
carbonyl, and sulfonyl and nis O to 4; or X3 X3 X3
Ol RHN X2 X X;

3
O\

N %

N g

q

onpri sing carbon
| ected fromthe

wherein q is 1 to 14, X4 is OH, NHy, or SH and X;s is H, or X4 is H and X5 is OH,

NH,, or SH and a pharmaceutical carrier or diluent.

44.  The composition according to claim 43, wherein the

autoinducer analog is an autoinducer antagonist.

45.  The composition according to claim 44, wherein the
autoinducer is produced by an organism is selected from the group consisting of
Pseudomonas aeruginosa, Aeromonas hydrophilia, Aeromonas salmonicida,
Yersinia pseudotuberculosis, Helicobacter pylori, Agrobacterium tumefaciens,
Vibrio fischeri, Vibrio harveyi, Erwinia carotovora, Rhizobium leguminosarum,

Rhodobacter sphaeroides, and Escherichia coli.

46.  The composition according to claim 45, wherein the

autoinducer analog is a Pseudomonas aeruginosa autoinducer antagonist.



15 wherein X1, X2, and X3 are independently sel ected
fromthe group consisting of H OH SH OR, SRi,

wok4/0NIRL, NR R2, COOR , al kyl, cycloal kyl, aP&EDng1003/025102

al kynyl, aryl, heteroaryl, heteroalicyclic, acyl

group, carbonyl, cyano, nitro;q;halogen, and, adjacent

X,, X2, and X3 substituents conbi ned, a cycl oal kyl of

3 to 20 8 carbon atons, a heterocycloal kyl of 3 to 8
menbers conmpr4gin QTH@édiﬁpbsﬂfoﬁ%cM@n%QQ Hadhh @8 Iwherein the

PCT/ US2003/ 025102 -113 and from 1 (o 6 heteroatons

s el Rretdemenas ferugnese sutindoasi is s¢lagedfron, thegroapdotsisting of M-
an tier ri.n .0 to 8 nenbers,
ana? oRhecaltRE HERbYG bl WPUGRRL-Grbutne fetshe, and
corsheityRdrhedrokly-dadqdéndlonecycl oal kyl , al kenyl, aryl
heteroaryl, carbonyl, and sulfonyl; or X3 0O X3 X3 5

SRH NN X2 wherein X2 and X3 are i ndependent |y

sel ected fromg he ﬁ@%&%@hﬁgcﬁgﬁx@fto aafr%égfl,i(vy e@em% ’

SR, NH2, NHR , NR Rz, cyc

al Kiesaydomoradslegruginosamyloinduetrds Ma@Bydxodbédcaned)-Lhoeddserine
acyﬁl tgroup, carbonyl, cyano, nitro, halogen, and,
adjg% Wt X2 and X3 substituents combined, a cycl oal kyl
of 3 to 8 10 carbon atons, a heterocycloal kyl of 3 to
8 nenbers conprising carbon atons and froml to 6

het er oat ons sel ected fromthe group consisting of N,

105 and 0, and*%an Hiegompesitien ecesadipp to Claim A3 irthyr Sorprising

20

25

8 namgbRtcwherein Rl and R2 are selected fromthe
group consisting of H alkyl, cycloal kyl, al kenyl,
aryl, heteroaryl, carbonyl, and sulfonyl, and wherein
R i s sel ect edb r orifielmenyositipn acnsdiag ke glainh 49, SviKendia mvel
wherejn,.mis,1l to.14,. P wherein i.S to 14, and x
X5 anﬁ RS Paeiectpd fhom theerqup %Isflgg efcarkpgsnergs ansy ang
X5 anfindgly@sidé4 is Hand X5 is OH, 20 NH2, or SH,
whereby activity of the autoinducer receptor is
regul at ed.

51. A method for regulating the activity of an autoinducer
receptor comprising contacting an autoinducer receptor with an autoinducer

analog having the structure

wherein X is selected from the group consisting of H and OH, X, is selected from
the group consisting of H and OH, X3 is independently selected from the group
consisting of H, OH, SH, OR, SR, NH,, NHR', NR'R?, COOR, alky},
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X substituents combined, a cycloalkyl of 3 to

8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms



WD 2004/ 016213 PCT/ US2003/ 025102 -114 52. The net hod
according to claimb51, wherein the autoinducer anal og

w0 go0af1@us oi nducer agoni st or an autoi nducer PCT/US2003/025102
ant agoni st. 53. The nethod according to claimb52,
wherein the autoinducer 5 angbag is a Pseudonpnas
aer ugi nosa aut oi nducer agoni st or autoi nducer
ant agoni st. 54. The nethod according to claim 53,
wheheiiont N6 6 Reetod iy wichd fogh ﬂresgao@mﬁisﬂﬁng efNj 8, and O,
selected fromthe ?rou p consisting of N 10 2
(3%& o 8tye enhegIopny riRg hagiag Brie 8|f%€é¥‘tﬁ% wherein R' and R” are

e
RS ot OB S 8o et oy o
ac ¢etethang, tabeiydj andsdlfonlenéinns 0 ke4; d?s e udononas
aer ugi nosa aut oi nducer is

N- ( 3- oxododecanoyl ) - L- honoseri Xg 15X@ tone. 56. The

met hod according to claimb51, where

aut oi nducer

receptor is found on a bacteri al ./ 20 57. The
met hod according to clQi m 56,( fher ei nfthexbact eri al
cell is within a host |prganis ' hod
according to claim51, wherei Mgicer
receptor is presen RF I SpA7S selected from

the group consisting of
Aer ononas hydrophilia, Aerononas

Pseudonpnas\,aer ugi nosa,

-*Inléﬁ|0|da

S5Yer si ni a pseudot uber cul osi s, Fbll@bbacterpylorl
Agrobacterium tunmefaciens, Vibrio fischeri, Vibrio

harwteyéin Marinindependantdy selested frah itheogroupreorsinting 06 Kla Qi SH,

e Rod Heagnt ng o: CPL BN RMAL Phermt M v,

autiRtdeuor heteftieydlie] adys gtoap Riarbasl, ,cyﬁhi Ritrog halepdd, and,
Pseudononas aer ugi nosa,, WO 2004/ 0162

PCRAigsemosy wpstitgents combiged, gryclralit ¢ too$ bR ReMS Ry
107! At d GV RRA bPS 1 @ BRI Wb g}gaea}uo@patma{d 6th 138 6
gani s an autoln cer na havi n
st rhmcstthems ¥deda8d ¥om the group consisting of N, S, and O, and an aryl or
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heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl and n is 0 to 4; or

R HN X
X4

wherein X1, X», and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR}, NH,, NHR!, NR'R?, COOR', alky}, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X;, X, and X substituents combined, a cycloalkyl of3 to

8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms



30nX3 X3 RHNX3 X X2 wherein Xl is selected
fromthe group consisting of Hand OH, X2 is sel ected

wo e@ni01@13 he group consisting of H and OH, X3 PGI/US2003/025102

i ndependently selected fromthe group consisting of
H OH SH OR, SR, NH2, NHR3- NR R2, COORI, alKkyl,
cycl oal kyl, al kenyl, al kynyl, aryl, heteroaryl,

het roallcycllc acyl roup carbonyl cyano, nitro,
§ dom 1 ha ) etsma@@@rﬁpex@ sfm%thetmem eonsishing AR, S.zand O,
t | kyl
U i PSS IO S

1 stloct6d ietethe @tmnﬁcoﬁﬁbtmg &fH fatloyh ¢3Mba@f3@ Wiked®h aiydt i ng
N, S, ang‘?%y1 EWand an aryl or heteroaryl ring having

trreerke PEOWIRT and R2 are selected from
the group consisting of H, alkyl, cycloal kyl, al kenyl,
aryl, heteroaryl, carbonyl, and | fonyl and nis O
to 4; or OX3 X3 X3 fX3 X3 R HNnN 15 wherein X3 is
I ndependently sel ected fr, t he oup cogysisting of H,
OH, SH, ORI, SR, NHZ NHRI, , al kyl,

cycl oal kyl, al kenyl, |al kynyl, het er oaryl ,
het eroal i cyclic, acyl|| group,
hal ogen, and, adj X3

, Cyano, nitro,
conbi ned, a

cycl oal kyl of 3 t® 8 carlddh atonﬂ“ a heferocycl oal kyl

of 3 to 8 nenbers conprising carbon atonms and from1

t ovhBre2Xh ahdaK@afaiﬂﬁep&ﬁﬂﬁﬁly&éleﬁfedrﬁcﬁﬂﬂﬁlegg’r@&{ﬁcﬁﬁﬂﬁlhg,sbfﬂ,g

3 QR SRR Nin TR W RdORE ol s eiaslon FFOM,
t'ﬁﬁ(yﬁ‘@ M%e%@%}lshgggah@?&]g c&ié{o@tﬁa(faﬁ §/ %c%o fntro

consi st H,
héelegerarapd, admpm@@ymd Iémlbswueﬂts nythbiaed ancyckoamyt of ¥to 8

10 Of aﬁggn atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and

15

20

. from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are selected
from the group comsisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,
carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CuHzmt1, whereinmis 1 to 14,

wherein p is 1 to 14, and

X Xs

N\
N
N %

q

wherein q is 1 to 14, X4 is OH, NHa, or SH and X5 is H, or X4 is H and X5 is OH,
NH,, or SH, whereby activity of the autoinducer receptor is regulated.



X3 X3 01 RHNX2 X, wherein XI, X2, and X3 are
i ndependently selected fromthe group consisting of H,

wG20H01881Ks OR , SRI, NH2, NHR1, NR1IR2, COCR1, BtRYE2003/025102

5

1050

15

20

25

30

cycl oal kyl, al kenyl, alkynyl, aryl, heteroaryl,

het eroal i cyclic, acyl group,- garbonyl, cyano, nitro,

hal ogen, and, adjacent X, X2, and X3 substituents

conmbi ned, a cycloal kyl of 3 to 8 carbon atons, a

het erocycl oal5Ry| @fhe JnetldBacoerdiey to okimli sihagicthe bawinducer
ato and fram1l to 6.heteroat,ogs sel ected fromthe

gr Gﬁ%"%bsr@i AHQIAYICGF agQrusEor a autgindyeer apideenistar y|  or
heteroaryl ring having 3 to 8 nmenbers, wherein Rl and

R2 are selected fromthe group consisting of H,

al kyl , cycl odaBkyl Thainetimd gccamdyg to dedtneiPoavhyiein the autoinducer
carbgnyl, gnd sul fonyl; .or X3 . Xs O R H N.N, X2
whEPOPE P e e MRS oL LR RSHERE he

gr ebtagedssi sting of H 15 OH, SH, OR, SR, NH2,

NHR , NR1R2, COOR1, al kyl, cycloal kyl, al kenyl,
al kynyl, aryl, heteroaryl, heteroalicyclic, acyl

group. carbonyl . YENRd L0uind BIB9S G 300

X2 and X3 substituents co 3to

8 Peatdopionas adraginasd@iteindaace isaldsidd fifm el @odp RBBEAS o f N-
co ri%i?rg‘% car %g atons, and from 1l to 6 heteroatons
€ fasRy Y Hehomepne bvkane: {VriytdpyIN.-hamoggsipe dactegieg and

an 2Nl Riko RS RBIo%E. 1 ng having 3 to 8 nmenbers,
wher elpﬁﬁRl }gn%ﬂﬁRZ%are selected fromthe group

consisting of H, alkyl, cycloal kyl, alkenyl, aryl,

het er oaryl , 2004/ 016213 PCT/ US2003/ 025102 . -117

car bonyl | ang@sm 1& ﬁiﬂe,g‘o C%‘}é“r%eﬁf’r??%ni ’g’g?r&f‘ttéﬁl from

t N@sGIONRNEOBSESHb S BindteeR ld@m(gé-oxme@ilﬁyi)m-h&n&seme
n

14, P wherein pis 1 to 14, a
lactone.

56.  The method according to claim 51, wherein the autoinducer

receptor is found on a bacterial cell.

57.  The method according to claim 56, wherein the bacterial

cell is within a host organism.

58.  The method according to claim 51, wherein the autoinducer
receptor is present in an organism is selected from the group consisting of
Pseudomonas aeruginosa, Aeromonas hydrophilia, Aeromonas salmonicida,
Yersinia pseudotuberculosis, Helicobacter pylori, Agrobacterium tumefaciens,
Vibrio fischeri, Vibrio harveyi, Erwinia carotovora, Rhizobium leguminosarum,

Rhodobacter sphaeroides, and Escherichia coli.

59.  The method according to claim 58, wherein the autoinducer

receptor is LasR, Lasl, RhIR, or Rhll of Pseudomonas aeruginosa.



Xx \X5 5 g whereinqgqis 1to 14, X4 is O4 NH, or SH
and X5 is H or X4 is Hand X5 is OH  NH2, or SH,

wok@reiszidbi ofi I m formation on the cell is reguPer/@82003/025102

61. The nethod according to claim®60, wherein biofilm
10 formation is inhibited. 62.;,Fhe nethod according to
claim 60, wherein biofilm architecture is nodified by
contact with the autoinducer analog. 15 63. The net hod
according to gpaim ' : if&%yag :
IS an aut oi nducer gﬁ?%%%iggﬁgﬁ%zg%ﬁ?@mt 0 S%S‘é@?@%lﬁg
t o eIHRGHE3, colliod e organism with o putvtdnceranalogdaviag the structure
Pseudononas aer ugi nosa aut oi nducer antagoni st. 20 65.
The met hod according to clai m6Xg \/\h@(@'é%n t he
Pseudononas aer ugi nosa aut oi nducex _¥s geéBected from
X3
- heptyl -3

the group consisting of N
( 3- oxododecanoyl ) - L- ho
N- but yl oyl - L- honoserin
- hydroxy-4-quino to n
PCT/ US2003/ 025102 )
cl ai m 65, wherein the ;’@@r
aut oi nducer is N-(3-oxododecanoyW) - L4
| actone. 5 67. A nmethod for comXyollify the growth or
virul ence of an organismin a subject conprising

and |2

pet hpd according to

Sﬁ gc‘fvﬁé‘grbi'tn%1 %tsglggf{eg ;ﬁgnf)?’(t%e %5@ @%si%ﬂ#ocg(fgﬁ H%DHR%EI% Qcted from

the group consisting of H and OH, X; is independently selected from the group
consisting of H, OH, SH, OR', SR', NH,, NHR', NR'R?, COOR!, alky],
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X; substituents combined, a cycloalkyl of 3 to

8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms

10 and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

15

20

and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or

X3 X3 X3

0 ( X3

I .

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,
OR!, SRY, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X3 substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or

heteroaryl ring having 3 to 8 members, wherein R! and R are selected from the



Avis 3 X2 1 wherein Xl is selected fromthe group

consisting of Hand OH X2 is selected from 10 the
w@e@dpleoensi sting of H and OH, X3 is i ndependeP€T/¥S2003/025102

selected fromthe group consisting of H OH SH OR,

SR, NH2, NHRI, NR R2, COORI,i@gkyl, cycloalkyl,

al kenyl, al kynyl, aryl, heteroaryl, heteroalicyclic,

acyl group, carbonyl, cyano, nitro, hal ogen, and,

adJ g@&@ﬁ“&on%q%tﬁglbﬂi' &uéﬁn&ﬁwaml d1Rshyl, @rgyﬁéta@hﬂyylcaﬂbnﬁl and

8 ‘carbon atons, a heterocycloalky of 3to

nembkf@lsylmdrpm?glt%@ @ar bon atons 15 and from1l to 6

het er oat ons sel ected fromthe group consisting of N,

S, and 0, and an aryl or heteroardd ring having 3 to

8 nmenbers, wherein Rl and R2 are belected fromthe

group consisting of H, alky

aryl, heteroaryl, carQonyl’ )

to 4; or X3 X3 X 3 0mp X3 X3

I's independently selecffed from

H O4 SH OR, SR ,  NHR

cycl oal kyl, al kenyR al kyhi\",

PCT/ US2003/ 025102 -119 heteroaryl| heteroalicyclic,

acyl group, carbonyl, cyano, nitroy hal ogen, and,

adj acent X3 substltuents conbi ned, 5 cycloalkyl of 3

t o 8 car gg m%@ @ﬁ‘ﬁ?& %%Pﬁ%ﬁgf@g%%glei%gek‘#%%tﬁe $r8u% cons1st1ng of H,

sh et@HO@HO@RI sep et ANFIRONNR e, GO0, GRYE ic§dlbdlRy104TkShyl,
S, 0, and an aryl or 5 heteroaryl ring having 3 to
8 mélmbwail sﬂrylmh@tﬁl@laryl RetesoalicRelica pey] gadupe ceon.aiyiraaitro,

a1 s R, P X0 R Stin B BB tog of 3 10

t 0 Fearbén 23ms, a heterocycloa]kyl of 3 to 8 members comprising carbon atoms

and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

10  and an aryl or heteroaryl ring having 3 to 8 members, wherein R! and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 | A
PR _
R HN N X5
wherein X, and X3 are independently selected from the group consisting of I,

15 OH, SH, OR', SR!, NI, NHR!, NR'R?, COOR, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an

20  aryl or heteroaryl ring having 3 to 8 members, wherein R' and R* are selected

from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,



X3 X3 Ol RHNX2 X1 wherein XI, X2, and X3 are
i ndependently selected fromthe group consisting of H,

waoodibiie28H, ORI, SR, NH2, NHR , NR1R2, COORI, Pei/k§$1003/025102

5heteroaryl ring having 3t

cycloal I cyl, al kenyl, alkynyl, aryl, heteroaryl,
heteroal i cyclic, acyl group, .gagbonyl, cyan, nitro,
hal ogen, and, adjacent X1, X2, and X3 substituents
conmbi ned, a cycloal kyl of 3 to 8 carbon atons, a

het @rlomyt, | andlskifonybfand viterdn Regheleaed GonT the giv@p @andiaihg of
atons, and from1l to 6 heteroatons selected fromthe
grOGpHéUh§ﬂ§¥@H§nEﬂtN}48, and 0, 15 and an aryl or
heteroaryl ring having 3 to 8 nenbers, wherein R and
R2 are selected fromthe groupjonsisting of H alkyl,
cycl oal kyl, al kenyl, aryl, hetljeroaryl, carbonyl, and
sulfonyl; or X3 X3 X3 O N X22wherein X2 and X3
are i ndependently sel ecte roup consisting
of H 20 OH, SH, ORI, SR , NHR’, NR1IR2, COOR

al kyl, cycloal kyl, al kenyl, &l kynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyatibereiin isd, o, 804/ 016213 PCT/ US2003/ 025102 - 120
hal ogen, and, adjacent X2 and X3 substituents

conbi ned, a cycloal kyl of 3&zo0 8 Xgarbon atons, a

het erocycl oal kyl of 3 to 8 gﬁ% cgnpri sing carbon
atons and froml1l to 6 h | ected fromthe
group consisting of N, S, \amd/ 0, ahd%an aryl or
nbers, wherein Rl and
R2 are selected 5 fromthe group consisting of H,

al I I I teroary .. .

car Biers e Tdo 0 X, R Mn, Giofl and R SHEY Rt fand s gn 0.
t heNHs,aunS H ovigeirabtyi bixefilof for@atidinand the \whik isaiegulatedls 1 to

14, 4'.

61.  The method according to claim 60, wherein biofilm

10  formation is inhibited.

62.  The method according to claim 60, wherein biofilm

architecture is modified by contact with the autoinducer analog.

15 63.  The method according to claim 60, wherein the autoinducer

analog is an autoinducer antagonist.

64.  The method according to claim 63, wherein the autoinducer

analog is a Pseudomonas aeruginosa autoinducer antagonist.

20

25

65.  The method according to claim 64, wherein the
Pseudomonas aeruginosa autoinducer is selected from the group consisting of N-
(3-oxododecanoyl)-L-homoserine lactone, N-butyloyl-L-homoserine lactone, and

2-heptyl-3-hydroxy-4-quinolone.



P wherein pis 1to 14, and x X5 10 q wherein qis 1
to 14, X4 is OH NH2, or SHand X5 is H or X4 is H

war@4dE6213 OH, NH2, or SH, whereby growth or RCT/UBBO®E25102

W

of the organismin a subject is regulated. 15 68. The
met hod according to claim®67, yferein the autoi nducer
anal og i s an autoi nducer agoni st and growth of the
organi smis enhanced. 69. The nethod according to
claim67, whefin THeeanethddbcududiag to gl 65) wisrdthe

aut oi nducer antagoni st and growh of the organismis,

i nHIrsHe@Renas geruginosh auteEdyeet is A@rakodgdecan Hogpserine
whepghRe t he autoi nducer analog is an autoi nducer
antagoni st and virulence is inhibited. 71. The nethod
according to claim67, wherein the autoinducer 25

anal og i s a Pseudoponas rugi npsa autoi nducer agoni st
or ant agoni st&%?@@%@i@?i@@%ﬂ&%ﬁ@%gﬁgweme of g4
12, orgﬁﬁsrﬂﬁﬁ B9ehias eOhftififls tonteiRio™ bl o fWR S/l A duftfinducer
Pseudononas aerugi nosa autoi nducer is selected from

t heangloglhevingribé sirtichge of N-

( 3- oxododecanoyl ) - L- honoseri ne | act one,

N- but yl oyl - L- honpseri ne | act on&s andXs
2- heptyl - 3- hydr oxy- 4- qui no | one. 3. }Fhe met hod
according to claim 72, wherein the\Pgeudononas
aer ugi nosa aut oi nducerQi s

N- ( 3- oxododecanoyl ) - L-{honoseri
met hod of inhibiting quor um_s

X3
lone. 10 74. A
reeXani smin an

or gani sm conpri si ng-contaqij of an organi sm
possessi ng a quorum sensing wi th an
aut oi nducer anal og havi ng the 3%X3 X3 X 3

wherein X, is selected from the group consisting of H and OH, X, is selected from

10  the group consisting of H and OH, X3 is independently selected from the group

15

20

consisting of H, OH, SH, OR', SR, NH,, NHR!, NR'R?, COOR!, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or

X3 X3 X3
0 ( X3

I .

R HN

wherein X3 is independently selected from the group consisting of H, OH, SH,
OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,



On X3 X3 RHNX3 X2 i wherein X, is selected from
the group consisting of Hand OH X2 is selected from
wda Bootloes2gs oup consisting of Hand OH X3 is  PCT/US2003/025102
i ndependently selected fromthe group consisting of
H OH SH OR, SR, NH2, NHR19-NRLR2, COOR , alkyl
cycl oal kyl, al kenyl, al kynyl, aryl, heteroaryl,
het eroal i cyclic, acyl %roup, carbonyl, cyano, nitro,
h aheserontyl,dheterodidyelivg acyl ¥80up barbonylerynso, ik ihalegen, aand,
cycl.oal kyl of .3 to 8, carbon at , het er ocycl oal kyl
oF % sibsiiets com iRl By AR Rt 2o fsThE KRR £ oo
1 h&er@cj?&éﬁkdﬂ%tfgfi@ 3SR eebrhpiing BLbEH AbBs RN b1 %
of NN S, and O, and an aryl or heteroaryl ring having
3. hejerpaiopmelesiod e P EXTHD MBS o, 5,584 65 eadian RhpT
th . i-Sf I l.. eycl ogh kyl I
5 ar i @oBEpBERTSE S W Bentberd Whitpin BY FAFE) S pyiefiet BBl e
t Ogrbirp @onsi¥ting OO M, QIkGE L3cIBATkL LUSREA[ 35 hokroaryll 2ehrbchyK3ind
X 3 g n X3 Xg R HN X3 O wherein X3 is independently
sef bead HinOtAds §F oup consisting of H, OH, SH OR,
SRI, NH2, NHR , NRIR2, COOR , alkyl, cycloal kyl,
al kenyl, al kynyl, aryl, heteroargs, heteroalicyclic,
acyl group, carbonyl, cyano, nitr¢, halogen, and, 5
adj acent X3 substituents xQubi a cyckpal kyl of 3
to 8 carbon atons, a gheteroty W~of 3 to 8
menbers conpri sing cafjbon atong and ffom1 to 6
het eroat ons sel ected ffromthe jgroup cpnsisting ofN, S,
and 0, and an ary&a =

wherein X, X,, and X3 are independently selected from the group consisting of H,

10 OH, SH, OR}, SR}, NH,, NHR!, NR'R? COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X;, X5, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

15  and an aryl or heteroaryl ring having 3 to 8 members, wherein R' and R are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 i X
/“\ /
R HN N X5
wherein X, and X3 are independently selected from the group consisting of H,

20 OH, SH, OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,



heteroaryl ring having 3 to 8 nenbers, wherein R and
R2 are selected fromthe group consisting of H,
wa@bkdoglore2ey cl oal kyl, al kenyl, aryl, heteroaryl, PCT/US2003/025102
carbonyl, and 10 sulfonyl and nis O to 4; or X3 X3
\' X3 ORHN/ X2 1 whereippgXl, X2, and X3 are
i ndependently selected fromthe group consisting of H,
OH, SH OR, SR, NH2, NHRI, NRIR2, COOR, alkyl,
CY Hatdlelydnd, adj4RAyX, andKkyihglituedts ¥bmbhirt.ef @@loalkyl of 3 to 8
het eroal i cyclic, acyl grou carbonyl, cyano, nitro
15 qadxowé@ms,mw@d?m&m ogd to Sepnenrs CRUIPESHESCATOGB Atogns and
co :
et Bay R ORI et ol By BRARRLIE 5 Fpd 0, and an
at ol orartbrddrditing Haoing et Emeabanpwhata® end Roane tdiwted
group consisting, of N__S, and Q, nd an_aryl_or
ShetTE¥8 41/4roRp FRyISIHEDE ﬁgﬂsa%f syqa%%%@r alkenyheardh hetgioaryhy
R2 I . fShoi soti
a5 oy S SR, AT bR IR T R CRG Bl Bl Bonsising of
c ar@giivgly, vdweckisol if g4, or WO 2004/ 016213
PCT/ US2003/ 025102 - 123 X3 X3 X3 Of R HN N X2
wherein X2 and X3 are independéntly selected fromthe
group consisting of H OH, SHJ| OR, SR, NH2, NHR1,
NR1R2, COOR1, al kyl, cycl oal al k%nyl , al kynyl,

aryl, heteroaryl, hetero yl group,
carbonyl, cyano, nitro, 5\haljogen, and, adjacent X2
and X3 substituents conbi ned, pa cycl oal kyl of 3 to 8
carbon atons, a heterocycl oal kyl of 3 to 8 nenbers
conphérsinngisdao héyandt ons and from 1 to 6 heteroatons
selected fromthe group consisting of N, S, and 0, and
an aryl or heteroaryl ringXhaving3 to 8 nmenbers,
wherein RL and R2 are sel ect 6@?0 t he group

I rT%Ikenyl, aryl ,

consi sting of H, alkyl, ,
het er oaryl ,

10 q
wherein q is 1 to 14, X4 is OH, NH,, or SH and X5 is H, or X4 is H and X5 is OH,
NHo, or SH, whereby growth or virulence of the organism in a subject is

regulated.

15 68.  The method according to claim 67, wherein the autoinducer

analog is an autoinducer agonist and growth of the organism is enhanced.

69.  The method according to claim 67, wherein the autoinducer
analog is an autoinducer antagonist and growth of the organism is inhibited.
20
70.  The method according to claim 67, wherein the autoinducer

analog is an autoinducer antagonist and virulence is inhibited.

71.  The method according to claim 67, wherein the autoinducer

25  analog is a Pseudomonas aeruginosa autoinducer agonist or antagonist.



10 carbonyl, and sulfonyl, and wherein Ris selected
fromthe group consisting of CrH2mtl, wherein mis 1

WO 2001416243 . P wherein p is 1 to 14, and x \\ Ra&KES2003/025102

10

15

20

15 wherein qis 1 to 14, X4 is OH, NH2, or SH and X5
is H or X4 is Hand X5 is OiR21-NH2, or SH, whereby
t he quorum sensing nmechanismof the cell is inhibited.

75. The nethod according to claim 74, wherein the

aut oi nducer 72anal Bl insthad aeearding docleim Zhtvelipseinghe 20
2004/ 016213 PCT/ US2003/ 025102 = -124 76. The nethod

AR G e PRSP Acpsied HaRhn find oMy -

| S(3R0RHRHERANPYIRS - 1R OBt 0AL R -RothG@EnRE Bictone, and

77. The method according to claim76, wherein the 5

Ps&liapivbAdwdiar-dgiwelanaut oi nducer is sel ected from

the group consisting of N-

( 3- oxododecanoyl ) - L- honoseri ne | act one,

N- but yl IOyl - h?fi;onv'sm]inemoﬂalem@iag t@tﬂldinllq 72, Wheﬁeﬁdl the

2- heptyl - 3- hydr oxy- 4- qui pol one, 78. The netho .

acEHHAPRESFectSiidie PROEISETER AV-(nexofgdesspeid bfrparoserine

aey, g@'&lgosa aut oi nducer is

I\I-('11 - oxododecanoyl ) - L- honoserine |actone. 79. The

met hod according to claim 74, wherein the organismis

selected fromthe,gr consi sting of Pseudonbngs . .
aer ugi nosa, _ Abr ord iAo pRb S § Puprmm SRR hanism in an
S abigahis il @enpri¥iBh bt StimSL IS PRI MRS bSsseddld £@RAGMET
pylori, Agrobacteriumtunefaciens, Vibrio fischeri,

Vi $ansisgmegchenism withgorutoindugenannlag havinRHhe stypcime

| egum nosarum Rhodobacter sphaeroi des, and

Escherichia coli. 80. A nethodof tpeating an
infection in a subject caused b or gani sm
possessi ng a quorum sensi ng conpri si ng
adm ni stering to X3

BN

R HN

wherein X is selected from the group consisting of H and OH, X; is selected from
the group consisting of H and OH, X; is independently selected from the group
consisting of H, OH, SH, OR!, SR!, NH,, NHR!, NR'R%, COOR!, alkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,
cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or



WX300X816%138

10

15

20

t he subject an effective anbunt of a conposition
conprising an autoi nducer anal og having the structure
~~n X3 X3 RHN X3 X1 X2 wher eP@1/K3200%025102
selected fromthe group consisting of Hand OH X2 is
sel ected from 25 the group-agpsisting of H and OH, X3
is independently selected fromthe group consisting
of H OH SH, OR, SR, NH2, NHRI, NR1IR2, COOR

al kyl , WD 2004/ 016213 PCT/ US2083/ 025 %: -125
cycl oal kyl, al kenyl, al kynyl, » ¢gtéroaryl,
heteroal i cyclic, acyl group, ) \ cyano, nitro,
hal ogen, and, adjacenyY X3 suldt),t uent ofxbi ned, a
cycl oal kyl of 3 to 8jjcarbon gtons, g heterocycl oal kyl
of 3 to 8 nenbers co i Si ng 3 and from1
to 6 heteroatons i sti
N, S, and 0, 5 and an aryl or hetjgroa
to 8 nenbers, wherein Rl and R2 all e
group consisting of H alkyl, cyctoal kyl, alkenyl,

aryl , heteroaryl carbonyl, and sul fony I and nis 0O
t oWherejsy Xgs jeylepsadently gelectsd fropa b ZTouD Erging 0L GH, SH,

oS PR iR R AR IR B

cy h¢temlakyy,| hetead Hiemylic, aayllgym;ﬂ, parhmyyl cylano, entna,rha]lqgen, and,

nap SeR R Ebhibetat cole ata e SEaan sl

cyﬁét%lcw&aneﬁ o’fstt@ 8&n&AbLO Borﬁfn@ﬁﬁg cabo bRk (aﬁd %ﬁﬁi k)vds
of to nmenbers conprising carbon atons and from 1
t oh@eroatoms selected from the group consisting of N, S, and O, and an aryl or

| ring having 3
$& ected fromthe

heteroaryl ring having 3 to 8 members, wherein R' and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl and n is O to 4; or

X3
X3 X3
//ji\\
R HN X
X4

wherein X, X», and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR', NH,, NHR!, NR'R?, COOR', alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X;, X,, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or



het er oat ons sel ected fromthe group consisting of N, S,
and 0, and an aryl or 15 heteroaryl ring having 3 to 8

woreomerel13 wherein Rl and R2 are sel ected from p&iRUS2003/025102

group consisting of H alkyl, cycloal kyl, alkenyl,
aryl, heteroaryl, carbonyl, -apgl- sulfonyl and nis O
to 4; or X3 X3 X3 01 RHN X2 wherein XlI, X2, and
X3 are independently selected fromthe group
consisting of H 20 OH, SH, OR ,X$R, NH2, NHR ,

NR R2, COCRI, alkyl, cycloal kyl, &l kenyl, WO

2004/ 016213 PCT/U82003/02§ 02 -126 alkyg%l, aryl,
het eroaryl, heteroaligycli ar bonyl ,
cyano, nitro, hal oge and, jacent] X1, X2, and X3

substituents conbi ned 3 to 8 carbon
atons, a heterocyclg ers conprising
carbon atonms andRrom 1HN 6 hetMioat on¥X,sel ected
fromthe group consisting of N, S, and 0, 5 and an
m%&&ﬁ %@ﬂh #&&@%ﬂh&ﬁ%ﬁ%@%ﬁ%m1

and are sel ec r9mth roup consistin

H OHL syll, ORCySR' ONHQ NHRa} Nanlgﬁ, ,ccz@m 1kyh e:welp@layw enyl
| RHNN
G TR T 0 N OB LR ®
gr ekl odjhdkat st ahl;l X3 %Qbs@kﬁen&hionﬂfﬂed 8Byclodikid.of 3 to 8
NHR , NR R2, COORL, v cycl oal kyl, al kenyl ,
al $yPan atow,ﬂ hetﬁﬁeﬂ@m&f |0 38 @?e@&er&:mpr@mgawlvon atoms and
|

9 201 6 R kon XaR0eq B (e grot S8G Ay, SARGELBhd an
8 argbottinteradroining havires 2108 ;nehﬂnafskwhemfn B! ml 182 are stlectsd

C BB PR RReing og B 2l v €Y. BRREY < a5 i

10 anca%l%r@! %hd Qlﬁl Jl%%@ %ﬁé!l‘elﬁ !Rnig s&l@(‘fcéd‘ fom the gﬁ)\ﬁ%’ﬁﬁ&ﬁ)g of

15
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wherei n 'Rl are sel ected
CuHomt, Wherelnm1s 1to 14,

whereinp is 1 to 14, and

wherein q is 1 to 14, X4 is OH, NH,, or SH and X5 is H, or X4 is H and X5 is OH,

NH,, or SH, whereby the quorum sensing mechanism of the cell is inhibited.

75.  The method according to claim 74, wherein the autoinducer

analog is an autoinducer antagonist.



fromthe group consisting of H alkyl, cycloalkyl,

al kenyl, aryl, heteroaryl, carbonyl, and sul fonyl,
wap@4nberin Ris selected fromthe group consPGI/UAO®H25102
CrH2mt+1l, wherein mis 1 to 14, --,(x . P 20 wherein p

is 1to 14, and x ~"\\\XS q_Y¥{) 2004/ 016213

PCT/ US2003/ 025102 -127 wherein g is 1 to 14, X4 is

OH, NH2, or SHand X5 is H or X4 is Hand X5 is OH,

NH2, or SH anf a PhRHABe6dhioading & Elhitd 75 witthdib ¥ autoinducer
81. The nethod according to claim80, wherein the
autanalegls e Pseudnaboogs dauginosaauddindusse antagaragfoni st. 5

82. The nethod according to claim81l, wherein the

aut oi nducer analog is a Pseudonobnas aer ugi nosa

aut oi nducer &gyt agorteStheth8S acch@ng'® ¢18ieh 26, GeHedin the O
claim 82, wherein the 10 Pseudonbnas aer ugi hosa

SautBiendurewias perugétose evi@indueen is prlegiedblipmdbe sfogpicapsiging of M-
N G3- npyl ) - -k ' .
N B RO AR Yohios ARG M @R REomosarine lactone, and
2- epéptyl-Bhpdrdxpypndiomerol one. 84. The net hod
according to claim83, wherein the 15 Pseudononas
aer ugi nosa aut oi nducer is
N- (3- oxododecgnoy |l ud mBAIR S & dRe td ATPPE wikrein HRE
nmet hod according to claim 80, wherein the organismis
10s el Beudaindnus wetugénage eulpirslons is M- gpxotlo deeneld)rbrimgnoserine
aeﬁﬁ%inosa, Aerononas 20 hydrophilia, Aeronopnas
sal AbAPEi da, Yersini a pseudot ubercul osis, Helicobacter
pyl ori, Agrobacteriumtunefaciens, Vibrio fischeri,
Vi brio harveyi, Erwinia carotovora, Rhizobium o
| eguni nosar um?- Rhotlsaethed aeqerdipg & elaisn 74 rwherein the organism is
Ecc L i . : | ai
50, &%{Ge‘rateﬁl'oﬁn F}% egrglﬁfg?oélg@ﬁ% Hgb&%m%ﬁc%r Db, 4R nas
15 hydrophilia, Aeromonas salmonicida, Yersinia pseudotuberculosis, Helicobacter

pylori, Agrobacterium tumefaciens, Vibrio fischeri, Vibrio harveyi, Erwinia
carotovora, Rhizobium leguminosarum, Rhodobacter sphaeroides, and

Escherichia coli.

80. A method of treating an infection in a subject caused by a
20  organism possessing a quorum sensing mechanism comprising administering to
the subject an effective amount of a composition comprising an autoinducer

analog having the structure

wherein X is selected from the group consisting of H and OH, X, is selected from
25  the group consisting of H and OH, Xj is independently selected from the group
consisting of H, OH, SH, OR!, SR!, NH,, NHR!, NR'R?, COOR!, alky],



25 manmal . 87. The nethod according to claim 86,

wherein the mammal is a human. 88. The net hod
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further conprises an antibiotic. W 2004/ 016213

PCT/ US2003/ 025102 - 128 8925The nmethod according to

claim 88, wherein the antibiotic is selected fromthe

group consi sting of carbapenens and am nogl ycosi des.

cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl,

cyano, nitro, halogen, and, adjacent X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,

5 and an aryl or heteroaryl ring having 3 to 8 members, wherein R and R? are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl and n is 0 to 4; or

X3 X3 X;

Q (
N .
R HN
X3
0o
wherein X3 is independently selected from the group consisting of H, OH, SH,
10 OR!, SRL, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro, halogen, and,
adjacent X; substituents combined, a cycloalkyl of 3 to 8 carbon atoms, a
heterocycloalkyl of 3 to 8 members comprising carbon atoms and from 1 to 6
heteroatoms selected from the group consisting of N, S, and O, and an aryl or
15  heteroaryl ring having 3 to 8 members, wherein R! and R? are selected from the
group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, carbonyl, and

sulfonyl and n is 0 to 4; or

X3
X3 X3
/([)l\
R HN X,
X4

wherein Xj, Xz, and X; are independently selected from the group consisting of H,
20 OH, SH, OR!, SR!, NH,, NHR!, NR'R? COOR!, alkyl, cycloalkyl, alkenyl,
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alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X;, X,, and X3 substituents combined, a cycloalkyl of 3 to
8 carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms
and from 1 to 6 heteroatoms selected from the group consisting of N, S, and O,
and an aryl or heteroaryl ring having 3 to 8 members, wherein R' and R* are
selected from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, carbonyl, and sulfonyl; or

X3
X3 X3
0 | X
Pe P
R HN N Xo

wherein X, and X3 are independently selected from the group consisting of H,
OH, SH, OR!, SR!, NH,, NHR!, NR'R?, COOR!, alkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heteroalicyclic, acyl group, carbonyl, cyano, nitro,
halogen, and, adjacent X, and X3 substituents combined, a cycloalkyl of 3 to 8
carbon atoms, a heterocycloalkyl of 3 to 8 members comprising carbon atoms and
from 1 to 6 heteroatoms selected from the group consisting of N, S, and O, and an
aryl or heteroaryl ring having 3 to 8 members, wherein R' and R? are selected
from the group consisting of H, alkyl, cycloalkyl, alkenyl, aryl, heteroaryl,
carbonyl, and sulfonyl, and wherein R is selected from the group consisting of

CuHome1, whereinmis 1 to 14,

wherein p is 1 to 14, and
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wherein q is 1 to 14, X4 is OH, NH,, or SH and X5 is H, or X4 is H and X is OH,

NH,, or SH and a pharmaceutical carrier or diluent.

81.  The method according to claim 80, wherein the autoinducer

analog is an autoinducer antagonist.

82.  The method according to claim 81, wherein the autoinducer

analog is a Pseudomonas aeruginosa autoinducer antagonist.

83.  The method according to claim 82, wherein the
Pseudomonas aeruginosa autoinducer is selected from the group consisting of N-
(3-oxododecanoyl)-L-homoserine lactone, N-butyloyl-L-homoserine lactone, and

2-heptyl-3-hydroxy-4-quinolone.

84.  The method according to claim 83, wherein the
Pseudomonas aeruginosa autoinducer is N-(3-oxododecanoyl)-L-homoserine

lactone.

85. The method according to claim 80, wherein the organism is
selected from the group consisting of Pseudomonas aeruginosa, Aeromonas
hydrophilia, Aeromonas salmonicida, Yersinia pseudotuberculosis, Helicobacter
pylori, Agrobacterium tumefaciens, Vibrio fischeri, Vibrio harveyi, Erwinia
carotovora, Rhizobium leguminosarum, Rhodobacter sphaeroides, and

Escherichia coli.

86.  The method according to claim 80, wherein the subject is a

mammal.

87.  The method according to claim 86, wherein the mammal is

a human.

88.  The method according to claim 80, wherein the

composition further comprises an antibiotic.
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89.  The method according to claim 88, wherein the antibiotic is

selected from the group consisting of carbapenems and aminoglycosides.



