WO 2010/ 0197231PCT/ US2009/ 053625 ANTI M CROBI AL GEL FORMULATI ONS RELATED
APPLI CATI ONS This application clainms the benefit of U S. Provisional
Application No. 61/088,302, filed on August 12, 2008, and U.S. Provi sional

Application No. 61/229,624, filed Wﬂm mlwmﬁﬂ”wzoog The contents of both
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N, N- di hal ogenat ed am ne conpounds di spersed in one or nore waterswell able

pol ymers. 10BACKGROUND GANTIMICROBIXL GBIEBORMUEATPONSuUNds, such as
chlorinated taurine derivati ves have hi gh antimcrobial activity and |ow

cytotoxicity-, and have been gh Afﬁ‘&g ye in killing bacteri a,
virus, fungi and other inf ectlous agen S or exanple, U S. Pat. No.

7,462,361 (M Bélssapplicgtionalaips theberssdit obH}SoBmdsldﬁalyAﬂpeicdiothcnul t to

15f or mul at var i | i , gns,. .hopever, .due to their

reacti vi tygl/t)gg 36&8%(1 08%“5“5?&;?/ @di'igg éa%n%‘”sc‘ %Fﬁ{fﬁ%‘fr&q%lfdﬁzzgé%ounds in

pol yner s  ( @leg.ondaly2p, 2009i Thasdntaptsaf®bthiles. Sspibatda NS08 BOLAngKI N or
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mucous_ ne and sufficient

conpouhds F@Eig%‘t %?’a'?ﬁ?famﬁﬁﬁharﬁﬁﬂwéa%fenw inhedr engigsty. ade in, the presence of
certain formul ati on agents. 20SUVMMARY. Thi s di scl osure descri bes stabl e
antimcrobial formulations conpri si nSHéFrPN- hal ogenat ed or

N, N- di hal ogenatggs ammn@amrﬂbwageﬁ{&&mf&hﬁla\ﬁ@hs%fo%%}Jn@%']@ pol yrmer
wherei n the corrpound s 90% stable for at | east days at about 25 C

In cert ai nh¢iPgsnaipden MV dibrdogensted aping corgravadedisnsrseflimpndi dn aicog watst-ed am ne
25conmpoundswanbiegoRmepound of Fornula (1)

10 BACKGROUND
Certain chlorinated amine compounds, such as chlorinated taurine derivatives,
have high antimicrobial activity and low cytotoxicity, and have been shown to be
effective in killing bacteria, virus, fungi and other infecﬁous agents. See, for example,
U.S. Pat. No. 7,462,361 (M. Bassiri et al.). These compounds may bé difficult to
15 formulate for use in various applications, however, due to their reactivity.
While it may be desirable to formulate such compounds in polymers (e.g. gels) to
impart properties such as adhesion to skin or mucous membranes, and sufficient
residency times on such tissue, some compounds are not stable in, and react with or

degrade in, the presence of certain formulation agents.

20 SUMMARY
This disclosure describes stable antimicrobial formulations comprising an N-
halogenated or N, N-dihalogenated amine compound dispersed in a water-swellable
polymer wherein the compound is 90% stable for at least 30 days at about 25 °C.
In certain implementations, the N-halogenated or N,N-dihalogenated amine
25 compound may be a compound of Formula (I)
A-CR'RHR(CHY).CRRY-Y-Z 0
or a derivative thereof, wherein

A is hydrogen, HaINH- or Hal,N-, wherein Hal is a halogen selected from the

group consisting of chloro, bromo and iodo;

iy
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A- C(R1IR2) R(CH2) nC( R3R4) - Y-Z( 1) or é derivative thereof, wherein Ais
hydr ogen, Hal NH- or Hal 2N-, wherein Hal is a hal ogen selected fromthe

group consisting of chloro, bronmo and i odo; Rl is hydrogen or an
optionally substituted group selected fromthe group consisting of al kyI
cycl oal kyl WORHMH¥RBkyl , hal oal kyl, aryl, lieteroaryl XZAHUS2009/053625

heterocycloallcyl, and -COOH, R2 is hydrogen or an optionally substituted
group selected fromthe group 5consisting of alkyl, cycloallcyl,
het eroal kyl', hal oal kyl, aryl, heteroaryl and heterocycloal kyl, or R and R2

together With RS e%rbr%.h%Pﬁén%.ll%bghﬁufgﬁgou?tsg@&gd R mAgogP! onal 1y

substituted cyclo eroc

car bon- cachgistifig a@dlleylbxynldalhyl betetoalkylehetloatkyd, apd) llm}zéreaml anddical with three to
si x carbon ato g (gf_)# an integer froml to 13; R3 and R4 are
each mdeB%tﬁW ?airk é‘f‘@ccf 8 romthe group consisting of hydrogen, fluoro,

-NH2, -NHHal, RHBh2dropditbran op@dﬂaﬁﬁaﬁﬂswu&dlgsddptsalkadd ﬁomuhle greiect ed from t he
group consi sti_ng Pf al k

yl, | oal | cy K het eroaryl, and
het er Bcy c consisting pf Ay tﬁé(%loa]ﬁl ‘?tgm%lk}’l @@Ek‘)% 363((118]%1" %P%‘g‘méony sting of a
S'NEQE‘(E 8;"3 ro%ﬁ:‘l 'R;' andFtogetheewitB the cartichathhdto, wlzﬂ%;&%%ﬁachfﬁn—o) Nl e-,
- a (0] C
-NRer (=0) ewmwl)lx %@S‘U)ﬁzd cyogzal@ Qbﬁe CTOQYS{O%YQETOUP» S(=0) 2NRd-, - NRAS(=0) 2-,
or het eroaryl epes YRR singl bon€ 0PN diviient2KElo8REBnd AdieaeAgaRict Yo sel ect ed

fromthe group consisting of hydrogen, and optionally substituted 20al kyl,
aryl, cyckaptbeyptomset er oal kyl, heteroaryl and heterocycl oal kyl ; a dival ent

- (C1-18) al kyl en t toqBtionally, one or two nmethylene groups are
repl g{ged W th Els%&%gl%%ewlﬂl?snlbgtl tuted nethyl ene gr oup; and a dival ent

(C1-18)heter oaRkgrdRiargeach ndepesdently seleetedifrom] t@mro(lm_onmymféwdmrw ene

roup is di v i I one or two
et Pyl ene TPISLL o SR NEAR, i AR el Gt oftgp BBHEERGN o _ON® ©L
" G(20) 0- . gredflatsting ofx1k0) eloalky hbEsrolkyl, ary hc@lon and hmsrow@ﬁsyl - S(=0) 2-,
-S(—-O)ZNR'- -S(=0) 2NH, -NR S(=0)2- or -NHS(0)2- group, wherein R is
sel ected \gfoé‘mthe group consisting of hydrogen, C, Br, and optionally
substist ut ed al iy selated|froncy gloapbdagistingeft acsingzid bonld, -O}B{(Hﬂ‘rzoa(EI;IF-,,

e ey
- Wherein Rypeao)GR® ar—B(%emR "R PAIRTE O)ORY G FSIGON, -S(ED,B).20EH0)--,
(G3.6) CyC| oaI k)(\IR‘l NRdS(l(e)‘;z-i-( olr ﬁleter ary?ene wherein R?, R®, R® and R%are each

mdependently selected from the group consisting of hydrogen, and optionally substituted
20 alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl; a divalent

(Ci.1s)alkylene group in which, optionally, one or two methylene groups are replaced

with a mono- or di-substituted methylene'group; and a divalent (C;.;s)heteroalkylene

grbup wherein the divalent (C.ig)heteroalkylene group is a divalent (C;.js)alkylene group

in which, optionally, one or two methylene groups are replaced with 1 or 2 -NR'-, -O-,
25 . -S-,-S(=0)-, >C=0, -C(=0)0-, -0C(=0)-, -C(=0)NH-, -NHC(=0)-, -C(=O)NR"-,

» -NR'C(=0)-, -S(=0);-, -§(=0),NR'-, -S(=0);NH-, -NR'S(=0),- or -NHS(=0),- group,
wherein R' is selected from the group consisting of hydrogen, Cl, Br, and optionally
substituted alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl, heterocycloalkyl,
(C1.5)alkyINHC(=O)-, (C;.5)alkoxyC(=0)-, R°R*NC(=0)-, (C.5)alkylC(=0)-,

30 (Cg.10)arylC(-0)- and (C.10)aryl(C;4)alkylC(=0)- wherein R* and R’ are each
independently hydrogen, (C).s)alkyl, (Cs.s)cycloalkyl, (Ci.s)alkyINHC(=O)-,

2



WO 2010/ 019723PCT/ US2009/ 053625 (Cl1_5)al kyl C(-0)-, (C6l1l4)aryl,

(C6_10)aryl (C 4al kyl, heteroaryl conprising 4 to 10 ring atons wth at

| east one heteroatom selected from0O, S and Nin the ring, or

het er ocycl oal kyl (C14) al kyl, the heterocycl oal kyl group containing 2-10
carbon at or¥0aH@om™730 4 het eroat ons selected from N, 0 RIT/S20088536% sel ect ed
fromthe group consisting of hydrogen, -00211, -CONH2, -S0311, -SO2NHZ2, '
-P(=0)(OH)2, -B(OH)2, -[X(R5)(R6)R7]1Q -S(=0)2NReRd, -S(=0)2NHC(=0)Re,

S(=0) 20C(=0) Nl eRd, - S( =0) 2NReC( =0) NReRd and - S(=0) 2( N=) C( OH) NReR1l wher ei n

I d Rd ted f
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C6 10 | (Cl4 4 I
((:orrﬁri )s?:\y ° r?cé’afé¥¥lﬁ1‘69%lfy&r{’ég§ejf?écyﬁy a?(gg%cg on()éj?aﬁlﬁfl%?ég olrshg%%t %%{10? ; )c/)m 0,
S and N i n folicheterdaghmesaticled fremddy@ bosl kyl contai ning 2- 10 carbon atons and
1 to 4 het t | ect f , d
Lo} ot o ATE LS L D MR, Bl QU S
(C614) ar yI_SO}ﬁHpSB@@)@Hog(Mkyj{(wngf)gf]@rs(koﬁmq sing 4 to 10 ring

atoms with at | east one heteroatom se] ected and Nin the ring,

and heterU(Sﬁr(Q)d&II{QSﬂO)Boﬁ(é?h@ﬁ@oéNBORJcé(ﬁghN&%(r‘r‘t?)lgﬁ&{ 0o 4 heter oat ons
sel ected fig gc@m YRR®! wierdlARE andPR¥ ROLAR iRepdRehiNAyaRfgen BF is@ deri vative

or a bioi so prodrug thereof; X is sel ected fromthe gr oup
consi st ngndn‘peNenlB’ S%mt!:dgo Qgtogpam@@um ef ([Comabhyl, (G-tysloalkyl, R5 and

R6 arg eac }?SE&E kyl ,

aryl, cycl éf)Eﬂ?l t0 o§ k%?ks’ﬁ% tf“l}andbze er%%?gléolglmzlg( @Lach of
whi ch may (Eeuaqull (ﬁaaﬂ)myl(gubdkylthﬂmchrylcmnmﬁsmg\dlmﬁ) ltlmgﬁ@memthmlhaﬂf he X atom
opt 1 onal 1 yresereft efE0E har R AR e Tpf e SR I REY 00|

het er oar yl lowarbloﬁtammcayd:ll na4l hgtbrpatems beledtedviinine N, Geoy Shanddiitis bydxbgen or is
substituted urther. X W e proviso that R7 is
absent whe¥il® %eii go%Bch group ?/ﬁnt“ﬁmfgh @Qﬁ@i‘?o@ﬁg? le""l‘lf(’p? @”3&&‘. val ent |
cyc: ogl k{l(fj@%)drﬂcthg;ﬂlkyl Jhewtdakyl ROthpstseeth 10hgiardnegeith aitleasﬁ@ien de)

i npl enent ati ons r-s pol y i S xi de) or
pol y(acryl c&“%?é‘?"&lfclwéﬁ%o %ﬁ“‘%ﬂﬁ?&?ﬁ?’aﬁq‘g&ﬁtgmqﬂgg}f’ﬁ& f“ﬁ’f“ﬁ%nlso are 95%

stabl e f orcapdonla@@sland t6l@listerdhtoins BREEH feire B, DR SL biga dakt0dh Adigelbxide C t 0 about
40 C. In other_inplenmentations, the fornul afions are 92%stable for at

| east 70 dh§reolasr adsapaaOnR BOIPHEGIORA PIOARIBEERlt 2 C to about 40 C. In yet
ot her i npl ementgisisQBSed féif HePrdlp Rhdiqlg caNePIRYosst abl e for at | east

20 Q is a counterion or is absent;

R’ and R® are each independently selected from the group consisting of alkyl,
aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl, each of which may be
optionally substituted; or R® and R® together with the X atom to which they are attached
form heterocycloalkyl group, which may be optionally substituted; and

25 R’ is alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl or heterocycloalkyl, each of
which may be optionally substituted, and may further be O when X is N, with the proviso
that R7 is absent when X is S;

with the proviso that if R is a divalent cycloalkylene radical, n will not exceed the
integer 11.

30 In implementations, the water-swellable polymer is a poly(ethylene oxide) or

poly(acrylic acid).



5180 days at tenperatures ranging formabout 2 Cto about 25 C. In

I npl ement ati ons, the fornul ati on has enhanced antim crobial activity over a
formul ati on of an N-hal ogenated or N, N-di hal ogenated am ne conpound with no
pol ynmer. This disclosure also describes stable fornulations conprising an
N- hal ogenawéR0#01938], N- di hal ogenat ed am ne conpound an8CHW82089053€e perfune
agents. This disclosure also describes stable fornulations conprising an

N- hal ogenated or N, N-di hal ogenat ed am ne conpound di spersed in a

wat er - swel | abl e pol yrrer -and a perfurre agent. In inplenentations, the

per funme agent neo ct an descrl bes

met hods of use dfnpgeﬁ}?ﬂtag? bﬁhg f? 3" hg %%%Aé?gte%}l a?%%t%S%azet of

prevent i ngnerdturésrangiag ﬁmmheheat%ctuabmmsem bin cahdmamplemjeahuora,thecrobl al, a

sporal, a_fungal or Jiral .activitw  the nethod co i ng.t o
admi ni st r SRGRUGES A Pftéglfif\)fea%'kﬁ%aﬁtda%%a?fwefgLF a‘gé) ﬁf’mlg‘}?(’%?e Crethod, an
ef f ecti vet@dBud0 . 1aRetavilier lifhﬁlél@&itidonﬁ anmhammmd&sas% hietsle femeleasti s

adm nistered to the skin, hair, nail, nucous nenbrane of a subject. In
i npl efrent 80 days at EMBCTARTeS EAEHIE f%‘?@@é‘"% %mb@rw%ﬁj °Goi nfection, including a

bacteri al I nf egli} G RhihBE, HEi If5l'rnulat10n has(@ABarREY AnROS bRl acrtlbﬁy I)&&am ations

described hereints their stabilit i ncreasing their utility in various
appl i cati @mmaThEOEthhﬂgg@ﬁteéneN dlh@ipgeniaﬁ?éh@mwpwpm@ set forth in
-t he acconﬁalaxl figures and the description below. Oher features,
obj ect s A &avant ages wll be 25apparent fromthe description and

drawi ngs, and msmselhmc:ahlsn descritoF Sahie FOFnGNtioks dORMVIEINGS N-halogemit@ dr i s a

i ¥ hap byl i iloRthelqdamibsd ool Glo e SothbR AL gRed TR O 072 20
stored foklsydéscabs sfab]@&'&nuﬂ)atioﬁs SimpBitg aatV-haddden@edorQV, Ardihadlépefatedis nmeasur ed

by the relative 30caoncentration at th rresure day rel ative
to day zefgmne °°mp°un%dﬁpgs ﬁnsa‘%atﬂfsé?’%%%l‘ﬂ’ PR g\‘ﬁi ﬁ'}ty, as in FIG

1, of 2% funpiembmiitions tﬁa‘pe&fd%%gemﬁsclﬁéowootemu@bn# Pol ycar bophi I .

This disclosure also describes methods of use of such stable formulations,

(

15 including a method of preventing or treating an infection caused by a bacterial, a
microbial, a sporal, a fungal or a viral activity, the method comprising the administration
of an effective amount of the formulation. In one method, an effective amount of an
antimicrobial formulation described herein is administered to the skin, hair, nail, or
mucous membrane of a subject. In implementations, the infection can be a bacterial

20 infection, including a bacterial infection of the skin.

One advantage of the formulations described herein is their stability, increasing
their utility in various applications.

The details of one or more implementations are set forth in the accompanying
figures and the description below. Other features, objects, and advantages will be

25 apparent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS
" FIG. 1 is a graph illustrating the stability of a 1% formulation of N, N-dichloro-2,2-
dimethyltaurine (“NVC-422") in 1% Noveon® AA-1 Polycarbophil after being stored for
various times up to 35 days at both 2-8 °C and 40 °C, as measured by the relative

30 concentration of NVC-422 at the measurement day relative to day zero.



FIG 3 is a graph illustrating the stability, as in FIG 1, of a 1%
formul ati on of NVC-422 in 1% Noveon(r) AA-1 Pol ycarbophil after being

stored for 188 days at 2-8 C, 525 C and 40 C FIG 4 is a graph
illustrating the stability, as in FIG 1, of a 0.3%fornulation of NVC 422
in 1% Pol yoxQ go10/209%23 FIG5 is a graph illustrati mgTtuseo080s63sl ity, as

in FIG 1, of a 2% formulation of NVGC 422 in an aqueous fornulation of 0.5%
cineole. 10FI G 6 shows results of ‘a radial diffusion assay show ng the
antimcrobial activity of a solution of 0.6% NVC-422 alone and in

formul ati ons of. 0.,25% AA- |.a Left): %cRe)l | ate at
right); the actF ilgiztlf/aéégkl ﬁleug%a&n%%lee?stma @'iéjg f@@hg’\kﬁa%ofﬁsﬂég%oﬁo?g%@( at the
left of earhiplBiNveord@p-EBolgcagbaphildupl i cate. FIG 7 shows

results of a radial, diffusjon assa .in Fl f 3% NVCG-422 15al one and
in perfume for %ﬂﬁb-itl%ﬁaapﬁﬁ E?t’r?ﬁilbys&%ﬂ%laé.mﬁGgl’O?al‘ll/gor'gug%o results of
a radi al dirfEusd an19% VoA AN Fdlfzathophil aflbbMEstbred ol §8etayvare-§ ug,mul at i ons

of canphor_and 3-octanone. FIG 9.is a graph illustrating
time-1i11 3e&And4068- an aqueous sol ution of 0.3% NVC-422 alone and in 1%

Pol yox(r) agai B8¢ 45s a @HpR HiustrAiHg thed®abilttp, a91n el Y, 0fa0)399drhalatio?ONVC- 422 ar e
shown for conparison. .. 1G10 is a graph illustrating tine-kill
resul ts ofN¥G-4Bgirebedoyerut®oen of 0.6% NVC-422 alone and in 1% Pol yox(r)

agai nst S. aur 6.5 %Egra £ SHlstin@ the RnNR @8 In MG NQt oMM tteidicd & shown for

conparison. FIG 1 m ninmum bi ofi I'melimnating concentration (MEC)
assay of 29VCeR2 @ aypgous foramplasion of & dtogiricols- and in a fornul ation of 0.75%

AA- 1, as conpar roeW- 41 R NG : I, S : control .
FI G 19 shows rgglésgoggl%ﬁ% oﬁgﬁgﬂ%siasay ggs%%s%‘é@%@egﬁt%ﬂilﬁﬁo%éﬁ?%ml ation of
3% Pol yox (df)a seldbon o IERANMEDADESGHR d8d lixOfdrmulationsad 0.76Yd A4-ddplate abefidr dance
with the present di sc| re . the fol | ow ng.ter I rwi se

i ndi cat ed,”‘gﬁﬁ’ olyox ?ﬂggﬂ%‘f’éto‘&é‘?’o&‘ﬁé‘i‘%“ 8 ol iter %@“ﬁg‘“‘%ﬁﬁg‘%g"? " Al kyl "
refers to @nfpatisohdsialt lehoheueh tite) oBaBplesdrg it duplicite nonoval ent hydrocar bon
5radi cal deriv t he renoval of one. hydrogen 0 Logl e carbon
atom of a par e%?Gg?/ﬁ?aﬁ’{%FeS SQf e ragha) SioﬁéFSﬁ&g‘?mtﬁ{l é:f)éiﬁgﬁ:?%h?t ed to,

met Ihy45; etﬂ&{le;anlﬂ)[r%%'ﬁlﬁle&'&ﬁﬁb tl?i%n@édﬂ%ﬁné%iﬁe}[ole.plropan- 2-y1(iso-propyl)b )
cycl opropan-1 - etc.; butyls suych. as. butan-| - ut.an- 2- sec- butyl),
2- et hyl - pr opard§-&shoys Eeé‘-llﬁlj’tf§lr3‘1,1§ glfﬁ'ﬁioﬁﬂfs%%lﬁﬁjﬂg?{) ﬁg?'?’t}?%%’g‘?é b

cycl obut arjerfumé FornRiibd &t cafphorlafid 306taidre; dodecyl s; octadecyls; and the

i ke. An al kyl 10group conprises from1l to about 22 carbon atons, e.g.,
from1l to 22 cdlBhsagwmrhil ystrgjing time-kill results of an aqueous solution of 0.3%

NVC-422 alone and in 1% Polyox® against S. aureus. The results of Polyox® without
20 NVC-422 are shown for comparison.
FIG. 10 is a graph illustfating time-kill results of an aqueous solution of 0.6%
NVC-422 alone and in 1% Polyox® against S. aureus. The results of Polyox® without
NVC-422 are shown for comparison.
FIG. 11 shows minimum biofilm eliminating concentration (MBEC) assay of
25 0.6% NVC-422 in aqueous solution and in a formulation of 0.75% AA-1, as compared to
polymer with no NVC-422; water is used as the control.
FIG. 12 shows results of and MBEC assay as in FIG. 8, but in a formulation of 3%
Polyox® 205.



from1l to 12 carbon atons, or, e.g., from1l to 6 carbon atons. A dival ent
group, such as a divalent "al kyl" group, a divalent "aryl" group, etc., may
be referred to as an "al kyl ene"” group or an "al kyl enyl " group, an "aryl ene"
group or an yl enyl ™ group, respectively. "Al kylcycl oal k refers to an
al kyl radl\YQIz“lOé{’é”a fined above, attached to a 15cycl o‘éﬁ’g%ﬁ“"%’“ﬂﬁzéal as
defined herein. Al kylcycloal kyl groups include, but are not limted to,

met hyl cycl opentyl, nethyl cyclobutyl, ethyl cyclohexyl, and the like. An

al I cyl cycl oal kyl group conprises from4 to about 32 carbon atons, i.e. the -

al kyl group can conpri se fr gEEAIICERPRSCEARTIONDON atons and the cycl oal kyl -
group can conprise from3 to about 10 carpo ﬁo Active ?ent " refers
to a phar maceuds wHized/ingseqrgance yip disRieseptgisc ﬁp‘ggfoé WiNG TS,

- anti bact e{;ﬂl@#mééfmcﬁsﬂtéd/maﬁ'be%ﬁ&mamohé\@etthyﬁm%@ﬂ@trﬁeahﬂ@sude conpounds of
For mul ae C, ,.and I'l1 (including salts and derivatives

t her eof ) “Alkyig yaifers foc sapusated branghed; erafraighichgynmongryalent hydfosankorir ogen,
al kyl , fadf?:gll cieﬁﬁé%d by-thé %e] Qf}:ﬁ({/f%ﬁg gf%& %en%fo\fﬂ froﬁ it kdatbonhedng bepl kyl

het eroary eroaryl a I ned 2s5herein, each of which may be
optional yarsrulaﬂcanet wAlisg, grag)sct@ﬂudnelwt prsmot hﬂntﬂbtprlesfém ethyl propxlasytheas i ncl ude,

but are not t ed t9, C I
cycl ohexyPWB%Ci’lC%{PB%h Pd%’%@r SI}l;(%(iaiﬁ)’rrlozpc"]x l&?ggc)r(iyl %&?EJ b"ltankl -
" Acyl am nputarf-24yl @bé-Buitpit2- meﬂhyl prapantlayti (dao 'b)ltyrl)eﬁemesh)tl{pr@anaebrl ¢abhuty]NRC( =0) R,
where R and_R are each | t dro o Ooat kvl
cycl ohet efﬁgﬂt&‘W I- %O%Wls %ﬁ(ﬁy é(ydﬁcé){élp otg‘]?elcgls la% lé‘?%ar yq?kyli
het efgar Yb%lxiih’émprﬁ;ss ﬂ@flﬂﬁ&dbd%ﬁktfﬂbomm‘]s efg. \ﬂ?btn’:htor@ycaﬁmn(apﬂnsoag.l I y
substi tuted, asug ned herein. oﬁresg Ftlvte exggﬁ)afs i ncl udeiln
2010/ 019753PCTP USSHON H8BYHE S TP & I earPenatomy bR SHEHS
acet yl ar nh BRalkht ‘@lkyl ae&ip2 AN alknt “aiTt GO ¥ics b CU&)téfaﬁtd‘ll@ as an “alkylene”
cycl ohexyl net hyl - car bon [ ami no, benzo | 'am no benzam do),

benzyl car BEHY PH# BEyERE BFHAP) i grylens ?T%‘R)?" ary éﬂélF%Y’ltgo'éP FEsRPiyply: 0C(=0) R,

where R is hydrQgapy cl(ﬁh&w refetVt laf Bl ViadicACHeBRGE Ho0& laltddhed BFa/! , aryl al kyl,
het er oal kyl , heteroary or heteroaryl al k i, as defined herein each of

whi chs may csboabipyi radisal. psdefinpdhareing é&kylcggloalgy], greps rsiudenbut peegios imftedyt i ve
but anoy! oy FeSFors s BeliFt el P g Sul A RhEHt el AEC o eal - oR
wher e R r eliylepdonllyl gwualcmyprlsgs fremcd to abduy B2 gar g@tpatmasi edbe pbalerper ei n, each
of which mRY. BSr0PH6R13) o YPELD kG ardnd'§lidARS BELFL comprise
from 3 to about 10 carbon atoms.
20 “Active agent” refers to a pharmaceutically active compound, for example an
antifungal, antibacterial or antiviral compound. Active agents include compounds of
Formulae I, IA, IB, IC, ID, II, and III (including salts and derivatives thereof).
“Acyl” refers to a radical -C(=O)R, where R is hydrogen, alkyl, cycloalkyl,
cycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, or heteroarylalkyl as defined
25 herein, each of which may be optionally substituted, as defined herein. Representative
| _ examples include, but are not limited to formyl, acetyl, cylcohexylcarbonyl,
cyclohexylmethylcarbonyl, benzoyl, benzylcarbonyl and the like.
“Acylamino” (or altemétively “acylamido™) refers to a radical -NR'C(=O)R,
where R’ and R are each independently hydrogen, alkyl, cycloalkyl, cycloheteroalkyl,r
30 aryl, arylalkyl, heteroalkyl, heteroaryl, or heteroarylalkyl, as defined herein, each of
which may be optionally substituted, as defined herein. Representative examples include,
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Representati ve exanples include, but are not limted to, nethoxy, ethoxy,
propoxy, butoxy, cyclohexyloxy and the |ike. "Al koxycarbonyl" refers to a
radi cal -C(=0)-al koxy where al koxy is as defined herein. 15"Al kyl sul fonyl"
refers to a radical -S(=0)2R where R is an alkyl or cycloal kyl group as
defi ned he¥® A010/8RER of which nay be optionally substi tPGTAF200%/853635f | ned
herein. Representative exanples include, but are not limted to,

met hyl sul-fonyl , et hyl sul fonyl, propylsul fonyl, butylsulfonyl and the |ike.
"Aryl" refers to an aromatic hydrocarbon group which may be a single

aromatic 20rin F ol fi 1AL L1G1atub ] L.Gh:ake fused together, |inked
coval ent | ﬁ’,u{ %rF%?tﬂhrﬁlgggt{)’o %&é%ﬁm%ﬁagggloup gﬁ%\#ygfsa&é&r t hyl ene or ethyl ene
nmoi ety. Arcytlolgxglepbonylahindsiyclobexybmethylearbbnytamiad, beozoyipnoopé.ederi ved from

acenapht hyl ene,. t hracene, . azul e enzene, bi phenyl, chrysene,
cycl opent &&P@H&?O%Ql?e Z%ag?%zlaﬁ’%", a“?ﬁ‘?fol% ant hene, fluorene, indane, indene,

naph';] hal Fne, peﬁgﬁb)@t’feefetlseds ¥ kelival -qﬂ(ﬁr@;ﬂ,eﬂﬁre B bschtydrolghu, etk ], cpgloaihf.l,b

tri phenyl ene, and the 25like. An ar roup conprises from 0,about 20
car bof® at dirglohgtergalky f%lrr?%l(aﬁ%’ Lygte ﬁ‘%%‘etﬁfoﬁﬁé or hgtegoary IF’JI]J‘PH?BS ?eé"tni?) car bon
at ons. herein, Aidhl AWRICh mdyee@piotally sibsttuted| asglefibkfll HefeitVhR égresemetiaf t he

hydr ogen atons, bonded to a carhon atomis an aryl group.

[ | epl aced. with
Aryl al kyl o¥r@plgsinghids: Gueare pefdimited 1, geetylpry {Dégoef%‘,y)’ BraaHloxy.

2- phenyl etgisvioxy land & BRENY! et hen-1-yl, napht hyl net hyl , 2-
30napht hyl-ethan-I -yl , 2-naphthyl et hen-1-yl, napht hobenzyl
2- napht hopheny [“4ikeay;- tefeysito ageflieah cOR where rescrisrncaleil er @icloplkyhgruR i es are

I ntenged, Kgﬁsﬁ&ggﬁﬁl{gﬂ, BcHloP o Bl /68 Biional ALMAALILE K ac RN RFeil! V1 al kynyl may

be used.” An ary group conprises from7 to about 42 carbon atons, e.g.
t he al kyl Rppouentative exongles isdude; behate no limitedito, aRthony, lsthexntpoenoxand t he aryl

9,0, o QRS R pd st 20 carbon, store, ICarborylater refers to
heteroal | cyl, GAlKesyertoaylrefers talefadivald Ckre®)eilkoxyedete akoxyhs eddefingd be
optional ly substituted, as defined herein. "Carbanmoyl"” refers to the
radi cal - 5“63 N(R) 2 where each R group is independently hydrogen, alkyl,
cycl oml kyl or a&aWylsaBortiéf iefegdiohandica - S(wD),Rhwireay R lieanoqiityil onestcloalkytibst i t ut ed,
as d-ef | nedgrguepra%idgﬁned herein, each of which may be optionally substituted, as defined herein.
Representative examples include, but are not limited to, methylsulfonyl, ethylsulfonyl,
propylsulfonyl, butylsulfonyl and the like.
“Aryl” refers to an aromatic hydrocarbon group which may be a single aromatic
20 ring or multiple aromatic rings which are fused together, linked covalently, or linked to a
common group such as a methylene or ethylene moiety. Aryl groups include, but are not
limited to, groups derived from, acenaphthylene, anthracene, azulene, benzene, biphenyl,
chrysene, cyclopentadiene, diphenylmethyl, fluoranthene, fluorene, indane, indene,
naphthalene, pentalene, perylene, phenalene, phenanthrene, pyrene, triphenylene, and the
25 like. ‘An aryl group comprises from 6 to about 20 carbon atoms, e.g., from 6 to 20 carbon
atoms, e.g. from 6 to 10 carbon atoms.
“Arylalkyl” refers to an alkyl groﬁp in which one of the hydrogen atoms bonded
to a carbon atom is replaced with an aryl group. Arylalkyl groups include, but are not
limited to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl, 2-
30 naphthylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl, 2-naphthophenylethan-1-y1 and
. the like. Where specific alkyl moieties are intended, the nomenclature arylalkanyl;
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10" Cycl oal kyl " refers to a saturated cyclic al kyl radical. Typical

cycl oal kyl groups include, but are not limted to, groups derived from
cycl opropane, cyclobutane, cyclopentane, cyclohexane, and the Iike. A

cycl oal kyl oup conprises from3 to about 10 carbon atons . from3 to
10 carbon 52’(?1"?#”0167123 e.g. from3 to 6 carbon atons. " F%E’P?@W"%’@Fidr awi ng
group” refers to atons or functional groups which are 15el ectronegative

ei ther through a resonance effect or an inductive effect. Exanples of such.
atons and functional groups include, but are not limted to -CO2R, -NQ2,

- SBR, Bﬁégﬁ @ﬁ%]@ 198 be(uSed. An arffalkyl groupBsinfikofbkylte Where R and
R are mdgt:gZ ﬂtafly H, ~al é* ar ; ,ecyclaégllrky é’mlﬁeterlt;)h:';sl Kyl hgteroaryl or
cycl ohet eatwat %«;«alrbqglram@s Cas thejalky @un@népwprl@a&qm bto ket ‘?i‘ﬁlipnbe opt i onal | y

substi tut gtgfnuor | [E‘iggllygﬁﬁoué ggélecro ti% fo JH%‘thﬁdﬁt Q@@a[rbd}gat@mglegatl ve charge,

including T rom and 1odide. "Halo" refers to a
hal ogen, i ncl utGanspxflateSrefers ki the groub Réith-, avhere B gan be hydrogenatkat. oilky| " refer

aasact at ctreilinbaBsralhd) EdeBag Bac iRl 15 %@%%%’ F0E Y are o

25di ffer eﬁubsiilatee,raaalbﬁma'ddlegumups. Het er oat om ¢ groups |ncI ude, but are not
limted to , the like, where

R is defined a&?\l}l@m fsfl;%?k‘i?ﬁg‘g u @bﬁﬁ@)hghér@ ‘t)h o limted to,

-0- CH3, - (ddépdddéais hydrogéd;iikyL, Sfdloatisyl 6yl asNEﬁﬁd?n,ereirﬁvkhlch may be
NRoo- CH3, and t he || ke WQ %1 g and R are defined above. A heteroal kyl
group canoﬁt&?ﬁW%’QStftFtBﬁinai Fped g™ 22 carbon and hetero atons, e. g., from

301 4o 22 car barycriankyratersa6h edthrated cYoliclaligMallichd Thpicabéylhalkghgtolst er o
at ons, from1l to 6 carbon and_ hetero a{oms "Het eroaryl"

refers t om&hld&rb}dF arg pefjgmited twEreuRs drréveg fropbysloproratfe CYdetiiieat ons (and any
associ at ed, yfhQae ey @HRE, ﬁ{the?ﬁ!&h A &Qm&@ﬂgrahlb YorhtiRe a6 6d b bbodk he same or

di fferent heteroatom c groups i cal” het éroatonic groups include, but are
not |i mit &@carbon ateums, e-gofrom3go lﬁﬁ%F OTNYOTIS, Qe TR &5 t%i'xgeqarb%@toa%ve Typi cal

net or 0ar y1. g1 oS bh AGlARndWbu P 1cARb aloblt Aokl go@uAMIERRL Ve [T om

acridi ne, car baz , cinnoline, furan, 1 nida7ol I ndazol e,
i ndohe, i akdcﬂqnng,tlve pithek ﬂzougharbmmmzfﬁ@ opan lndWhﬁffmnEXmlrﬂQﬁ Qfdol e,

i soi ndol i ne t.hi,az0
oxadi azol & h51 qﬁ“grﬁmﬁg nalngrgl ﬁs mda%éh‘gtnaf% Qh% T\éeBﬁant %f phenazi ne,
pht hal azi I:I&)BR‘bto?grcyaiionlmlogan(}F @, Bxp!/);aml,hatppﬂqkmhere ngndBB &@E PYri da2| ne,

P, BT 8 DL a R S P 8PS o
group, as defined herem each of which may be optionally substituted.
20 “Halide™ refers to a halogen bearing a negative charge, including ﬂuoride, :
chloride, bromide, and iodide. |
“Halo” refers to a halogen, including fluoro, chloro, bromo and iodo.
“Heteroalkyl” refer to an alkyl radical in which one or more of the carbon atoms
(and any associated hydrogen atoms) are each independently replaced with the same or
25 different heteroatomic groups. Heteroatomic groups include, but are not limited to -NR'-
, -O-, -S-, -PH-, -P(0);-, -S(0)-, -S(0)2-, and the like, where R’ is defined above.
Heteroalkyl groups include, but are not limited to, -O-CH3, -CH»-O-CHj, -S-CH3, -CH,
-S-CHj, -NR’-CHs, -CH, -NR%-CH, and the like, where R” and R* are defined above.
A heteroalkyl group can comprise from 1 to about 22 carbon and hetero atoms, e.g., from
30 1 to 22 carbon and heteroatoms, e.g. from 1 to 12 carbon and hetero atoms, e.g., from 1 to

6 carbon and hetero atoms.



t hi azol e, thiophene, triazole, xanthene, and the like. A heteroaryl group
conprises fromb5 to about 20 atons, e.g., from5 to 20 atons, e.g. from5
to 10 atons. "Het erocycl oal kyl " refers to unsaturated cycl oal |l cyl
radi cal in which one or nore carbon atons (and any associ ated hydrogen
atorms) are WAUPEREENt |y replaced with the 15sane or difCTASEWPOHE Ser oat om
Typi cal heteroatons to replace the carbon aton(s) include, but are not
limted to, N, P, 0, S, etc. Typical heterocycl oal kyl groups include, but
are not limted to, groups derived from epoxi des, im dazolidine,

nmor phol i ne, pip 3

qui nucl i di ne, ﬁééfoh@? Ie}?rsotg‘?hqbﬁgliogp ﬁ?@%%y &%"rw%tﬁgkéég?%g@?‘?%s bet ween 3
and 10 car(blmana(tammslateéfbyidyghrmt@m) reesfeaelsindependratly rm%@eft}‘llth theoame 0T refers to

*Phosphat ditpey B F RS aﬁ%‘%&%ﬁ?@% B inbflad oHELBIL AT 4 &

can be hydbogle,no ,aBkarld, -NRP-y‘mhem lisodzifikgd aboket Eypacal hettromyyl ¢grevmsr oar yl as

"Bhar Saco Pt P el s B SPUraF e n At i HHOEE LRI n pr eparing a

phar ”ﬁCGUtdnﬁ@lmé}(ﬁﬁ‘m&hidhiﬁne filRAkolé Sn@ﬁlﬁfdalm‘eymﬂalﬁﬁne isoberzofiram, and neit her
bi ol ogi cally_nor ot her se ug esirable, and_i. ncL?Bdes t hat E@i CJ] IS
accept abl ds(eBiompRE dYHatey Sdlory isaingling O faetiEPIEd1aPHGE dine,

"Prevent”, oxaBERYE Bkd-0R, peditlding pR¥Rkthidie, ;ﬂlfenaalﬂublmeesgmamner phtalatife, " educi ng
the risk of a pat| ent from devel oping an _infectign, or reducing the
f r equency RigridineyBHNEyPYEIN. BYFA7IRG B¥ZRR PYHdazinsapyTbRE, PyTagidine, pyatolss s to a
Cat' o of B%Joﬁﬁné,auigazo@n@@uneﬁﬁecqaﬁomriueoaulﬁm&gmo@éﬁagol@fﬂu&asime ae 5, IA,

and 111) cou th an anion or a cation, either in

sol utl on ahlaaée shigpliene masalet @nthqm,amdathph&q: nd delgroarh Efoyp sempres fpm Sal t s as
wel | ~as sql 6! to f salt. Unl ess
speci fi edql \égdrgé%@%g}n ’héo(r?rﬁeg% vﬁige%lr)ﬁe/lgc?%rgll%ns tggrgrﬁlo%[nggs descri bed herein are
named or depi ct‘Hetemsydogbigi’t iebans tarunsagiirated eyaipalkyheadishl inrvhied) oneak togt her sal t
forms are W|th| S I sui tabl e
10wi th the c %&S??ngnaégggéaa%teaﬁtﬁa%n %rﬁoél% éﬁ%@c}e?&é@@ﬁéﬁéﬂ%@e&ﬁ@ I{d@scrl bed
bel ows samé bt diﬁbxeﬁt h@terbasdmbﬂpld:a}f heterohtems td mplahsethabé:bdnt atom(s) anchpde.en
formul ati tor tion h nat
N, N- di hal gb L& e "%1 ne’ l\clf:’ﬂfngggh ypéca%:ﬁee? ORI M 99 ulrg&u& g‘gerrper ature
range overodliféd @) groﬁyimidﬁtzeddforﬁ eﬁmldeF@ﬁum.idﬁieemo@hﬁhfet piperatiae,mul at i on may

have a stabhility of 90% for .| east ed at .about 1525 C
meani ng tf%?e“@er@’f%oﬁé"%tpy? Idine. gyig /%afthvwﬁﬁ@ SlthE‘F*Sﬁ"%%?@QEt ration of
N- hal oge@&.%cto%n%smemebﬁgagemmn&mnﬁbe conpound under those conditions.

Sulfate ers to the group -0SO3H or SO42-
Hydroxy” refers to the group OH.

“Lower” refers to residues, e.g. alkyl residues, containing from 1 to 6 carbon
atoms.

“Phosphate” refers to the group (R),PO,C™"

, wherenis 0, 1 or 2 and R can be
hydrogen, alkyl, aryl, cycloalkyl, heteroalkyl or heteroaryl as defined herein, each of
25 which may be optionally substituted.
“Pharmaceutically acceptable” refers to that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
otherwise undesirable, and includes that which is acceptable for veterinary as well as

human pharmaceutical use.



"Sul fonate" refers to the group -0SO02R, where R can be al kyl, aryl,
cycl oal kyl, heteroal kyl or heteroaryl. 20"Subject" refers to any aninal,
i ncl udi ng mamal s such as humans. A "substituted" group refers to a
group wherein one or nore (e.g. froml to 5 e.g. froml to 3% hydr ogens
are repl ac®® WMYHR3substituent such as an acyl, al kox§CTHSRY?/053625

al koxycar bonyl, al kyl sul fonyl"™ am no, acyl oxy, aryl car boxyl, carbanoyl,
cycl oal kyl , halo, het er oal kyl , heteroaryl, cycloheteroaryl, oxo, hydroxy,
acyl am no, electron- 25w thdraw ng group, or a conbination thereof. In

certain as peCt@pre»%H@S‘tﬁré\Aéﬁm%@ ahd Ehroeifition df'&ﬁ%lfedtioﬁkéféﬂtb@éﬂucﬁﬁ@%skhydr oxy,
nitro, fluor, trifluoroneth met hoxy, phenyl and carboxyl. Aspects of the

current dfepasicnfeom é¢V&10@HIg@na@ft3¢tXPé ergeducng Iy Pr feVeHt Y@8nat ed and
N, N-di li al % dogappounds of Formula (1):
30A—C(R1Rﬂ1? ? g} C(R3R4) - Y-Z(1) or- a derivative thereof, wherein A

i s hydrogen, HfalFirefers td-da@nhh pr mr(mgna saionicr anipeil ograpousd of Eeratilder om t he

opt i ohai 1 1 Solfbacetiy Byspfii BRI Rk paion, olfler LR BOER P 7Y,

cycl oal kykelidneSais ihalhllielbhanhadeoﬁdaldyhccegmlylb salises wetlas ;dlvemnaﬁcﬁﬂmtfenm:ycl oal kyI
and - COOH; n or tional substitu ed group sel ect ed
fromthe &?Ob‘iﬂ?s)c‘g% ?ﬂeﬁé I?'%SETS@TCH&@)’EF(?&I‘? *lé/m‘?‘?e?’ ?85? hal oal kyl ,
aryl, het gsmpdintis @dekitea heredicyre harddior depicted E a mﬁbum silo@ed. tlmrolﬂm‘nﬂh), t he
carbon atomto which they attach for lonally su itu cycl oal kyl
or het er 0@l eihghialhf ?nltjrab‘ij‘%‘th’ﬂétﬁsf%peé’ ??!)‘6?(1 M}eﬁa*)?&tﬁﬁlﬁggg a di val ent
cycl qgl ky luﬁt'ﬂ@her @Q{p@ﬁhowa&lh fctlhmﬁoﬁﬁesmbe@aérbmmﬁ@fmed Belos. 0 or an integer
froml to 13; are each_.i ndependent Iuy selected fromthe

group consi st i n%jﬂbi?”qli GP@B@ refF‘F(EFb‘ihSabﬂlNI-?fagl‘fQ’Flf%Flm ajog foretaing an

opti onal | ?‘mﬁ&ﬁﬁf&oﬁé@nﬁ'@tl&f SNRLAEYREEE6! IfINJcthIl ndQEAHE c6MPSindtat 89 of al kyl ,
cycl oal ky net eroal kyl, aryl, et eroaryl het er ocycl oal kyl . groups;
certain temperature or temperature range over a certam amount of time. For example; a

certain formulation may have a stability of 90% for at least 90 days when stored at about

15 25 °C, meaning that it retains at least about 90% of the initial concentration of N-
halogenated or N, N-dihalogenated amine compound under those conditions.

“Sulfate” refers to the group -OSO3H or SO4*

“Sulfonate” refers to the group -OSO,R, where R can be alkyl, aryl, cycloalkyl,
heteroalkyl or heteroaryl.

20 “Subject” refers to any animal, including mammals such as humans.

A “substituted” group refers to a group wherein one or more (e.g. from 1 to 5, e.g.
from 1 to 3) hydrogens are replaced with a substituent such as an acyl, alkoxy, alkyl,
alkoxycarbonyl, alkylsulfonyl” amino, acyloxy, aryl, carboxyl, carbamoyl, cycloalkyl,
halo, heteroalkyl, heteroaryl, cycloheteroaryl, oxo, hydroxy, acylamino, electron-

25 withdrawing group, or a combination thereof. In certain aspects, substituents include,
without limitation, cyano, hydroxy, nitro, fluoro, trifluoromethyl, methoxy, phenyl and
carboxyl. '

Aspects of the current disclosure relate to active agents comprising N-
halogenated and N, N-dihalogenated compounds of Formula (I):

30 A-CR'RHR(CH).CR’RYH-Y-Z )

or a derivative thereof, wherein
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Y is selected froma group consisting of a single bond, -0-, -CF2-, -CHF-,
-C(=0)-, -C(=0)0-, -0C(=0)-, -C(=0)NRa-, -NRaC(=0)-, P(=0)(ORb)O-,

-0P(=0) (ORb) -, -P(=0)(O0Rb)NRc-, -NRcP(=0)(0Rb)-, -S(=0)2, -S(=0)20-,
-0S(=0)2-, 20-S(=0)2NRd-, -NRdS(=0)2-, or heteroaryl ene wherein Ra, Ra and"
Rd are eacWPAHEREHent |y sel ected fromthe group consiPTVH3008M53635dr ogen,
and optionally substituted al kyl, aryl, cycloal kyl, heteroal kyl, heteroaryl
and heterocycloallcyl; a divalent (CL_18)allcylene group in which,
optionally, one or two net hyI ene groups are replaced with a nono- or

di - substituted {BY ggnegs l4cyl ene
25group wherein 2&18? é{ﬁ‘%gg het (l‘aérﬁga : gf%’ grof&g&?gggnhigval ent
(C1_18)al kgrbwngsbmgmflckﬂowhbmmoa@éuqdonal ly, one or two nethyl ene groups are

BRI R @ g BBt 0O

-NR S(=0) 2eonmsnngI‘dIﬂ5M<yD}c)&loa@¢yd;mpteroMi@t dnloalkyl, argl, betbwatybahd r om t he gr oup

consi sting of en and optionally 30substituted al kyl, aryl,
cycl od kyl NegRes l?’@%?‘k?f*d glqgl'gr oaryl, heterocycloal kyl, (C1_5)al kyl NHC(-0) -

(G _5) al koxyQ( T0)is hydrakh 1onal(y@hb§ﬁ)md:d<gtb@(se(b):ted frofribe gnpr y1C(-0) - and

06. 10 | Ik . y1G
e et b A
(C1_5) al kyheRhm@Moalk{1CB: R 4haRY togeth @BuiliOihatarbdrGidiaks Giich 19 bREDTMA

conprising 4 to 10 rlsgg]tatoms Wi th at |east one heteroatom sel ected from O,

S and N i renapgonallyqubsgfuteiryeleplbidpe heaoryAlqatiay 81D, the het erocycl oal kyl

groupcont ai ni ri&s%c&l%oﬁ%ta&{ls@we@adad?%%vaieatéyc k?rega;aqm&ﬂh&sé&sl fromN,
0 or S I's selected fromthe group consisfting of hydrogen, -CO2H,

- CONH2, ss@gembmmmmz - P( 0)(0—1)2 -B(OH) 2, -[X(R5)(R6)R7N, -S(=0)2NReRd,
- ( 0)2NHC( =0) -S(-0) 2NRcC(=0) NRcRd and

10- S(=0) 2( N=) c%’%i&%&”d@%gﬁ(eﬁ"g’% r[l\llﬁgi *and Rd are each i ndependent |y hydrogen
or i s i ndependeRitehy RS are gathdudepersientiheslagred diorciha group icomsistifig ofiis)dadger |

(C34cycl o H 0] ar YlC( =0) -
(CO0)ar Yl(a%%élawf{ N@ﬁg@ﬂ Il\l %ﬁ%ogno aﬁ%%ﬁ%ﬁéﬁw %ﬁ%ﬁt)e&ﬁgmljtﬂé het eroaryl
conprissi nggréurt endiftingiofi glkgl, oynioamyﬂ thetoalkyh atyldrerdreyland bttenvrrddabiol ed from O,
S and Nin the ring, and heterocycloallcyl containing 2- 1510 carbon atons
and 1 to &R%eroatons selected fromN, 0 or S, and Re is hydrogen or is

sel ected from thi sgemtpfrmazgrcsiplcngsmmg ofA sibglabbayd, ;O €eyCHEa. | Kyl ,

(C6_ 14)ary 4 {e yl..c .S 4 to 10 ring atons
wi th at gété)o’né?% er g)gi]( %)r?sg?( m(@b) B%@)ﬁ ’t he ring, agd
het er ocycl mﬂ(*@(omnt-ahmxrmt"m@ -NRFB@m)@GRi’Dﬁs smﬁtd)z;t S(-0JOh e0SE-0B1-pITs

selected fromN, sal t ne_p Ib ereof, or a
deri v& i veSE10 éN%l' |N§o§‘i 937@ rhetﬁmﬁfy&?i’ledgle eiitRe Sga%réle%‘%‘t ed fromthe
group consjh&dpendeny sehbcteld frodithe Sroufdchifsis@ing @mwafgb@,ran@ bptichaBPsibefituted

alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl; a divalent

(Ci.18)alkylene group in which, optionally, one or two methylene groups are replaced
with a mono- or di-substituted methylene group; and a divalent (C;.;g)heteroalkylene

25 group wherein the divalent (C;.is)heteroalkylene group is a divalent (C;.jg)alkylene group
in which, optionally, one or two methylene groups are replaced with 1 or 2 -NR'-, -O-,
-S-, -S(=0)-, >C=0, -C(=0)0-, -OC(=0)-, -C(=0)NH-, -NHC(=0)-, -C(=O)NR'-,
-NR'C(=0)-, -S(=0),-, -S(=0)>NR'-, -S(=0)%,NH-, -NR'S(=0),- or -NHS(=0),- group,
wherein R’ is selected from the group consisting of hydrogen, Cl, Br, and optionally

30 substituted alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl, heterocycloalkyl,
(C1.5)alkyINHC(=0)-, (C1.5)alkoxyC(=0)-, R'R"NC(=0)-, (Ci.5)alkylC(=O)-,

11



R5 and R6 are each independently selected fromthe group consisting of
al kyl, aryl, cycloal kyl, heteroal kyl, heteroaryl and heterocycl oal kyl, each
of which may be 25optionally substituted; or R5 and R6 together with the X

atomto which they are attached form het erocycl oal kyl roug whi ch may be
opti onal | yWOMW4PBEed; and R7 is alkyl, aryl, cy&FbAPRY)9/053625

het er oal kyl , heteroaryl or heterocycl oal kyl, each of whi ch may be
optionally substituted, and may further be 0 when X is N, with the proviso
that R7 is absent - when X is S; 30with the proviso that if Ris a divalent

cycl oal kyle/\pafyae(-e5! andrecy\qh a}quma)aﬁéymecb)hh&rélﬂkég@wlale eachn one aspect,
ed

the am des as represent erein are g am des _of sul-fonic acid,

car boxyl i @d&mnderéhdl}’é%%%rﬂ)ékﬁcﬁcds)cy (& 1- AN EGOmdependent | y. are
| ected . 1

cor tai n o GRTIRISCEOHE. SART G| M S %%t%“’ﬂg’m?‘ﬁh%ﬁlﬁ?poun S of

5For mul a @to)ns Mﬂna&lmme\heteroatom selacted fromi Oy Scapdpbimtbisried, oFornul a (1), R2 is

Ay h! oy B PRSP E RS SRR o BTt R 2P SRR G A

heterocycllmahhytk;oammslﬁlecaetﬂfr&ﬁl\témts;er with the carbon atomto which they:

R e e I

gﬁg Lgr;nr iscgﬂmzpwgwxow AB(PH),, [X(Rf)(lll lgtleﬁQa-lS(tzcc)t@hmﬂli'nds of Fgr mul a (II) R:QI
or exanpl e,

and R2 mayS 5@54%}@ ﬁgﬁhgqe%dc(éﬁglflg gi @ﬁullgg d(Rﬁ@gc rret hyl andrrpRZ can

be etgyl . S(&O?(Z@N—)@IQO REXARFIER® 48ld Réare dach maeﬂeyiheml@dlymgm id5be

2-met hyl p certain conpounds of For nul iIs a

car bon- caﬂlﬁgPF“gP’ﬁBI Séleﬁ&‘iltﬁomlﬂf‘f? FavR eansisiaggidbnadkdy (CSGF%%,P%IEXI nis an
| nteger f"(@m)alksth@<=¢ﬁ € E)hmymm)'rp@a tbge&;l@f(— Pl Mlk%ﬁ%l@%)m are

bot h hydrogen. 1 n _certaln conpounds mul a ( single bond. In

ot her co ES LA Ee- R Gnalalky) Ithefofu'Bil §°I§P%ﬁ“\%%ﬂ ‘é’n‘{o) r{”@ﬂ‘ﬁ'}%‘@tﬂét‘tdﬁqskyl ene
group whergl ﬁh&t}&oﬂls&@t@ﬁmﬁ@ %%Hﬁﬁ@%t&gymta&wmam Rnflinidy £t

(CnB) al kyI ene group In optionally, one
15 10 carbon atoms and 1 to 4 heteroatoms selected from N, O or S, and R°® is hydrogen or is

selected from the group consisting of (C;.s)alkyl, (Csg)cycloalkyl, (Ce.14)aryl,
(Cé.-10)aryl(Ci4)alkyl, heteroaryl comprising 4 to 10 ring atoms with at least one
heteroatom selected from O, S and N in the ring, and heterocycloalkyl containing 2-10
carbon atom§ and 1 to 4 heteroatoms selected from N, O or S; or a salt, an amine oxide
20 thereof, or a derivative or a bioisostere or a prodrug thereof;
X is selected from the group consisting of N, P, and S;
Q is a counterion or is absent;
R® and RS are each independently selected from the group consisting of alkyl,
aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl, each of which may be
25 optionally substituted; or R’ and R® together with the X atom to which they are attached
form heterocycloalkyl group, which may be optionally substituted; and
R’ is alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl or heterocycloalkyl, each of
which may be optionally substituted, and may further be O when X is N, with the proviso
that R is absent when X is S; '
30 | with the proviso that if R is a divalent cycloalkylene radical, n will not exceed the

integer 11:
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or two met hyl ene groups are replaced with 1 or 2 -NR-, -0-, -S, -S(=0)-,
>C=0, -C(=0)0-, -0C(=0)-, -C(=0)NH, -NHC(=0)-, -C(=0)NR -, -NR C(=0)-,
-S(0)2-, -S(=0)2NIV-, -S(=0)2NH, NR S(=0)2- or -NHS(=0)2-, wherein R is
selected fromthe 25group consisting of hydrogen, C, Br, and optionally
substit ut edV@QPRYPI7/r yl , cycl oal kyl, heteroal kyl, het eP&AfUpp009/053625
het erocycl oal kyl, (G _5)allcyl NHC(=0)-, (Cl_5)al koxyC(=0)-, |eRbNC(=0)-,
(G _5)al kylC(=0)-, (C6-10)arylC(=0)- and (C6-10)arYl (C 4al kyl C(=0)- wherein
le and | e are each i ndependently hydrogen, (C15)al kyl, (C3_6)cycloal kyl,
(G _5)al kyl NHC() = d =0) - 4) ar - 14al kyl ,

C({ﬁ one. agﬁcgtj %%fa%{ng}%sgé réa'esentécg‘\l@e-rélﬂm NIREDRF] gﬁucﬂe@))f"glﬂ#ﬁ&g

het eroaryl 30conpris ring atons W th at I'east one heteroatom
sel ect ed faculpra@boxgliaanid nd phospherie acids, wherehdReard Racindepeidentla® ) al kyl, the

het er ocycl oal k roup cont ai ni ng,2-1 r ben and 1 to 4 heteroatons
el oot ot BRI od B B RE S niatbey. (B BB 2. (G oo i

anot her exanpl éy certainampeundSid? F&arly) (B, BHS HalNEH2 2 other compounds ofert ai n
conmpounds of For Q{La I Zis -SO03H In other conmpounds of Formula (1), Z
is -[X( RS)F(%QB)ﬂRfﬁu W@’@n Xis N S or P, R5, R, and R7 are

Si ndeloendentlyllgwdw{bamp?mmbsgbmuae@,g ks)éhbpﬁdihill@sﬁ&ﬁﬁteﬁw:’i on. For )
exanple, Z can_he S(CH3)2+ an a ".. I n another exa e, Z can be
- N( CH3) 2( Crizctet5pm hngow wasising ‘%ﬁﬁiyp cYC?OaﬁM‘H‘eE?ﬁ‘@ﬂvir‘Hag‘ﬂl%ﬁ > Formula (1),
A is hydr ageaeyl ahitfcddlocydAnei, 0r Rbind FF tagdifk Qa8 fhes@tiRatafih forviltt he group

consi sting of chloro, brono and iodo. In another variation, Z is

t ohydr ogerihey-atiegh-orm exmrptionallspbsiitutedcyoigatkyl oietqrgqyciqpbylogroum(for) 2. | n

anot her vakh bl O anfIR? khetMEIWRIRR carlbb £8inkY Whlth thdySnElHOMR forOH, and R2 i s
hydr gﬁen ge?{h%&-%ala[? I, o("‘)gre R1 and I%Z trtl)get her vvithé}t he car b%n atomto which
t hey att aciyclbpentnl grque3- C6) cycl oal kyl ring. In another variation, R3 is

hyd , Cl-6 - ; LSk . T kyl .
o%er \?g(rainat i on, ﬂ%e%ecg([ﬂp\(}%ﬁ? F%M%%ﬁ%&%&F%dgf)&grg&}yﬁgppﬁ%eﬁ%i val>/ent "

radi cal - (sGb@inited alkyie ForyotrmglesR hangd RSenaybotht ietrgtled. wis ahothedidadrple, R In one

variation of, For a ) i.s .;hydr oge Hal? r | Li ein Hal is
hal ogen s&PRLE 5‘8@*%&{ i Q‘T’%‘ﬁ%‘ X]b eglg'%% |eﬁﬁx%?ph%rﬁ)oc%l-l,ge EF%%%Q% ““bdo; Rl is
gi/drogeg,z t§eQ:I:{él@thhirlgsxyob_ylto[1 Eﬂe grogp - COOH; t R2 is Eytd[]ogent;)r gle 4al l cyl, or

an oget her, wi e,_carbon atom.t o whic ey atta orma
(Cacycl oal ky M forgi sehpais 3B Forgudy Bin € s riaireoheinel whiam

a“dirvalent
cycl oal kyl®ngoirad b Bdrmoiat (D), i hvapdnteger $iom Ic@r3bon atons; n is 0 or an integer

from1l to 13; i s. hydrogen, .(C16 kybk, -NHHa] , or -NHal2; R4 is hydrogen
or (Cl4alkyl; ﬁ??eé“agl Rg SBBE‘E{‘“ é ?’?Iy;qr%{i‘ft@gy‘frf’%%the group
consi sting of hyed@mdImMpounds of Formula (I), Y is a single bond. In other compounds of

20 Formula (I), Y is a divalent (C;.jg)heteroalkylene group wherein the divalent '

(C;.18)heteroalkylene group is a divalent (Ci.i3)alkylene group in which, optionally, one
or two methylene groups are replaced with 1 or 2 -NR'-, -O-, -S-, -S(=0)-, >C=0,
-C(=0)0-, -0OC(=0)-, -C(=O)NH-, -NHC(=0)-, -C(=O)NR'-, -NR'C(=0)-, -S(O),-,
-S(=0),NR'-, -S(=0),NH-, NR'S(=0),- or -NHS(=0),-, wherein R’ is selected from the
25 group consisting of hydrogen, Cl, Br, and optionally substituted alkyl, aryl, cycloalkyl,
heteroalkyl, heteroaryl, heterocycloalkyl, (C,.s)alkyINHC(=0)-, (C}.s)alkoxyC(=O)-,
R*R"NC(=0)-, (C1.5)alkylC(=0)-, (C-10)arylC(=0)- and (Ce-10)aryl(Ci.4)alkylC(=0)-
wherein R? and R® are each independently hydrogen, (C;.s)alkyl, (Cs.¢)cycloalkyl,
(Ci.5)alkyINHC(=0)-, (C;-5)alky1C(=0)-, (C¢-14)aryl, (Cs-10)aryl(C;4)alkyl, heteroaryl
30 comprising 4 to 10 ring atoms with at least one heteroatom selected from O, S and N in

‘the ring, or heterocycloalkyl(C,4 ) alkyl, the heterocycloalkyl group containing 2-10
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SO3H, -S2NH2, -P(=0)(011)2 and -B(OH)2. Wthin this aspect, if Ris a

di val ent cycl oal kyl ene radical, n wll not exceed the integer 11. In the
di val ent cycl oal kyl ene 25radical or in the divalent radical -(CH2)n- one
hydrogen may be substituted with -NHal2- Compounds of Fornula (1) may

cont ai n upWMOO/MHRAH| of three -NHal2 or NHHal groups, PEBESHMIPBE2E, one or
two -N11lal2 or -NHHal groups. In certain aspects, conpounds of Formula (I)
contain one -NHal2 group, which may be in the al pha-, beta-, gamm-,

delta-, epsilon- or onega- position of an acidic RL (if 12.1 is -COOH) or Z

group. 30An th I e ounds of
For mul a (F% ona&%%&)eﬁ%é&i% CE&??(K% f@@&ﬁ?{r%@ @cg)}rjé F(Ef:el?(% t |?/galf r eof ,
wherein  -CHy-8(=109,- @ﬁbzeghlra,noiﬂdaﬂ dﬂbinpbrYlelam BNCHyHEEONN(CFie)-(CH2)ral ogen

sel ected from ou

hydr ogen, ]«ES‘ &8?’9? sg?mfﬁm Szb(ﬁ ﬁ‘gﬁrgﬁgrﬁg%l}nagg 6al kyI or R

and R togEbﬂfnﬁﬂaw IZhs R Y@EPTIQ amaﬁum}éls\/Dhlﬁ;hrPﬁésyR&tan@ attor m a

(C3-C6) cycl oal car ban- car on S n a dival ent
cycl ol kyMdpRen 5%@3;1&,@;1{@@%&@ 3'318'1 &g Qdsp A3 %108 lg%afngp gc?n 5 i nt eger

from1l to s’l(@Hg);*OzBaQsanméduogmranoﬁar&ainm,z,canwm(orl3)2(m=axa=3)+aﬂdgs hydr ogen
or Cl-6al kyl; and X' is hydrogen, -COOH, -CONH2, -SO03H, -SO2NH2,

- P( 0)(04}’@1&(31 B(OH)2; with the proviso that if Ris a divalent

cycl oal I cyl eneyy &glvﬁﬁ’zltmﬂ oY\F(l)rknumtI AXS BRFodendr H@Izﬁgﬂ'heréﬂa Hal ¥ dhdldRendi val ent

cycl oal kyl ene radical or in i val ent radical -(CH2)"- one hydrogen may
be subst i salectad fygm ﬂle%mmpn%stmg Nf—lé@‘l‘o bromo apghipdpefn %@é&Y“@f’oﬁa Scurrent

di sclgsur t g@j%} 5 ngted),C eRRRds of

For rru a (ﬁ%ﬁ%&t%%b 1%4 Z(1 %Oor gerhl?g& ti \t/e ther eof , wherein

variation, R' is hy ogen C;-salkyl or the group -COOH; and R 1s hydrogen or
C-salkyl, or R! and R? together with the carbon atom to which they attach form a
(C;3-Ce)cycloalkyl ring. In another variation, R3is hydrogen, C;-salkyl or -NH; or
-NHal; and R* is hydrogen or C,-salkyl. In one variation, in the divalent cycloalkylene
15 radical or in the divalent radical (CH;),—, one hydrogen may be substituted with -NHal,.
In one variation of Formula (I), A is hydrogen, Hal,N- or HalHN, wherein Hal is
halogen selected from the group consisting of chloro, bromo and iodo; R! is hydrogen,
(Cy.¢)alkyl or the group -COOH; R? is hydrogen or (C)alkyl, or R' and R? together with
the carbon atom to which they attach form a (C;_g)cycloalkyl ring; R is a carbon-carbon
20 single bond or a divalent cycloalkylene radical with three to six carbon atoms; n is 0 or an
integer from 1 to 13; R}is hydrogen, (Ci.¢)alkyl, -NHHal, or -NHal,; R*is hydrogen or
(Ci¢)alkyl; Y is a single bond; and Z is selected from the group consisting of hydrogen,
-SO;H, -SO;NH,, -P(=0)(OH); and -B(OH),. Within this aspect, if R is a divalent
cycloalkylene radical, n will not exceed the integer 11. In the divalent cycloalkylene
25 radical or in the divalent radical -(CH;),- one hydrogen may be substituted with -NHal,.
Compounds of Formula (I) may contain up to a total of three -NHal, or NHHal
groups, for example, one or two -NHal, or -NHHal groups. In certain aspects,
compounds of Formula (I) contain one -NHal, group, which may be in the alpha-, beta-,
gamma-, delta-, epsilon- or omega- position of an acidic R' (if R' is -COOH) or Z group.
30 Another aspect of the current disclosure relates to compounds of Formula (JA)
A-C(R'ROR(CH,),-C(R°RH-X' (1A)
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Ais selected fromthe group consisting of hydrogen, Hal 2N, and Hall-IN
wherein Hal is hal ogen selected fromthe group consisting of chloro and
bronb; R and R2 are each independently selected fromthe group consisting
of (G _5)al kyl, heteroal kyl, halo(Cl_5)allcyl, (C3.6)cycloalkyl,

(C3_6) cycl 0w koab/0181233) al kyl , 25 (C6_10)aryl (G 4al kyl , pPCT8B4d0a058k25

het eroaryl, and (C340) heterocycloal kyl, or Rl and R2, together with the
carbon atomto which they are attached to forma (C3_12)cycl oal kyl or
(C3_12) het erocycl oal | cyl; R3 and R4 are each independently sel ected
fromthe group.cansj.stipg.of.hydrogen, fluor, (Cl.5)alkyl, heteroallcyl,

hal o( G _5) 5@%%@%@513@@&: B4l kyl , 30(C3_6)cycl oal kyl (C1_3)al kyl ,

(C6-10) aryl (C 4ais kydrogdnCHAMNHaroy Hal,Ne tvbereimrHdl isdntbgevlected from the group

2010/ 019723PCT/ US20Q9/ 0}?3625 é(ﬁ 10) het erocycl oal kyl, or R3 and R4 together
with the ¢QPHYRES o WHPAR“ 198y are attached to forma (C3_12)cycl oal kyl
or (C3_12) het @' ernyatapan, lylsalky dr shesgb@cOBDH;r om a group consi sting of
single bond, -0+, a divalent (C1_18)al kyl ene oupbi n_ whi c‘g]bigl{)ti onal |y
one o two met Ry IEHERsED ts-@HEL BB tRpher g‘gﬂl%w rbogatqyy ¢ i tuted
met hyl ene h BAH adC{-E, 1ah@al kyl ene group; and Z is selected from
t he group tg%}ﬁ&sﬁ?gti ng gg-%ﬁ%ﬁam-@sozﬁm and -P(-0)(OH)2; . with the proviso
that when R i Risesgpan-rasporpyinglhondrr a divglepeyeloglkyient ragicelvithhdree 42 bon at om
to which they @ty forma (C3_6)cycloal kyl, then Y nust be -0- or a

di valent (Cl1_18)al kyl'ene group wherein one or two nethyl ene groups are

repl aced with ais@eudnsinicgertfeos ¥yl ene group or Y nust be a dival ent

(C1_18) het er oal p ergiyn i1 Cl_18) heteroal Il cyl ene group is a
(C1_18) al kyl enggéér gup g\?\#igérjlésao é gyz?%%ﬁ%%’hyl ene groups are replaced with a
-NR -, -0-, -SR*isl§dr@pnonfi-cabyk@hd®-, wherein R is hydrogen or is selected

fromthe group.sonsi,sting.of 1D) , Ahcycl |,

(C6. 10) aryl (Gi Rgrsﬂvﬁf,"g b”f@)ozlg k??ﬁﬁ@(ég#‘sﬁéﬁ%)%(%@@/ﬁ( éé’o‘)Bﬁz‘,%lLIE%?;Rb NC(=0) - ,
15( CL_5) al ky! Ciwifb)the pro-Gho 1A)iaRYA Chivalpat cy(lGRK I Q)candike] @) abkeuc@dD? - ,

(C614) aryl,, heteroaryl conprising 4 to 10 ring atons with at |east one
heteroatorf{‘@%?réit ed from0O, Sand Nin the ring, and heterocycl oal kyl

cont ajsni ng 2- 14y gedbarnadyeisalkaRae hdical of imgt divarhoadicsle(@ds)edoder om N, 0 or
S, and wherein Ra apd Rb . are each_jnde ntly hydrogen, (G _5)alkyl,
(C3_6) cyclltié{"lg?_f may S_“\}??t‘at}“ﬁ;mﬁlcg'i%?a?? Ig. ‘5’5) al kyl C(=0)-, (C6_14)aryl,
20( C6_10) ar y! ( @intbekaspect BEHE cRRMY HisCIONRYS fefitddGo A-Haldgdithtddi 4A@ NALOME Wi t h at

| east one heteroatomselected fromQ, S and Nin the ring, or

het er ocyc|dhaleasngteyomneynds of Kermyla @Bbcycl oal kyl group cont ai ning 2- 10
carbon atons and 1 to 4 het arog@'Rhsc@&Rgstgd fugm N, 0 or S

20 or derivative thereof, wherein
A is selected from the group consisting of hydrogen, Hal,N-, and HalHN wherein
Hal is halogen selected from the group consisting of chloro and bromo;
R! and R? are each independently selected from the group consisting of
(Ci.s)alkyl, heteroalkyl, halo(C,.s)alkyl, (Cs.s)cycloalkyl, (Css)cycloalkyl(Cy.3)alkyl,

25 (Ce.10)aryl(Cia)alkyl, (Cs.14)aryl, heteroaryl, and (Cs.jp)heterocycloalkyl, or R! and R?,
together with the carbon atom to which they are attached to form a (Ci.12)cycloalkyl or
(Cs.12)heterocycloalkyl;

R® and R* are each independently selected from the group consisting of hydrogen,
fluoro, (C.s)alkyl, heteroalkyl, halo(C,.s)alkyl, (Cs.¢)cycloalkyl,

30 (Cs.¢)cycloalkyl(Ci.3)alkyl, (Ce-10)aryl(Ci4)alkyl, (Ce.14)aryl, heteroaryl and
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Anot her aspect of the disclosure relates to conmpounds of Formula (IB)
wherein RI 25and R2 together with the carbon atons to which they are
attached forma ring systemwith 4 to 7 carbon ring nenbers, wherein
optionally one or two ring nenbers are nitrogen. - Anot her aspect of
the currenWOROH3Hre rel ates to N hal ogenated and / VPRI/HPHEY/B5¢Ehat ed
conmpounds of Fornmula (1C) A-C(RIR2)(CH2)"Y(CH2),n-Z(1C) 30or derivative

t hereof, wherein A is Hal HN- or Hal2N-, wherein Hal is hal ogen
selected fromthe group consisting of chloro and bronpo; RI and R2 are each
I ndependept | r LRERGGL hSi W aryl,

cycl oal ky Fk?“ﬁg%gljro g)gcﬁq%%yi oﬁgf er oa%fé%ﬁgﬁﬁﬁi%%%cﬁnéf%ﬁ?ﬁ g)gg h of which
Smay be opttacberbtb [fyrosaisti)exelaatky! er(CRi2) beterorzlaallgibt her with t he carbon at om

to which they gre at hed | het.er; | oal kyl group,
each of which %@Se%g%egp °.§‘oan%'?{‘§l°§ﬁ§%‘f4 %ln{%:;bo@ﬁ,i ?e Se 12%%4%(]' fromthe group
consi st i ngcQf)aikykhigloap mositch epdionally@n2 or twGhiethylene groups ag¥ replaced, withC( =0) 0-

-0C(=0)-, -C(=0)Nre-, - NRa .C(=0)-, -P(=0)(0Rb)0- . 10-0P(=0)(0Rb)-,

o -03 orepHRe: o sl st ) R dgindch g W 2

S( =g) _2N§d_, al\ﬂ,@si s%(ea@il ?irngtge ?enpe@ﬁrsﬁﬁmesomesebmmd -?(‘-O)(am{)@nd Rd are
each i ndependent sel ected fromt roup consisti 0 r.ogen, an
optionally sub‘é’tthi/lﬁtpé‘ﬁﬂsgltk%ﬁl“{he'ég‘lyls,(%taélg &rw&ﬁ?khé‘?cgﬁ%’ﬁg T WIifter oaryl and
het er ocycl.a8bkybm t¢whth e aRach(fRed Rl Qcydloaksll thexy st 55,02 and R7 are
defined as in Fornmula (1) 15above; nis O or |s an mtege%EaﬁfEJml to 12;

and mis divalentEgealkiienmetoupgvhegein one or typ Brefhylens goups arg Pent
di scl gsur §“§Sﬁ{¥g€?ﬁ‘ﬁﬁtﬁg@?‘% g-‘oufp%lr lyahdd Be NaRaleRgen asireteunel1dieMrdtiphaleagenat ed

conmpounds 0
- the (C.13)heteroalkylene group is a (C.ig)alkylene group where one or two methylene

groups are replaced with a -NR'-, -O-, -S-, -S(=0)- or -S(=0),-, wherein R' is hydrogen
or is selected from the group consisting of Cl, Br, (C;.5)alkyl, (Cs.s)cycloalkyl,
(Ce.10)aryl(C)alkyl, (C1.5)alkyINHC(=0)-, (C1.5)alkoxyC(=0)-, R°R°NC(=0)-,

15. (C1.5)alkylC(=0)-, (Ce-10)arylC(-O)-, (Cs.10)aryl(C14)alkylC(=0)-, (Cs.14)aryl, heteroaryl
comprising 4 to 10 ring atoms with at least one heteroatom selected from O, S and N in
the ring, and heterocycloalkyl containing 2-10 carbon atoms and 1 to 4 heteroatoms
selected from N, O or S,. and wherein R? and R® are each independently hydrogen,
(C1-s)alkyl, (Csg)cycloalkyl, (C1.5)alkyINHC(=0)-, (Ci-5)alkylC(=0)-, (Cg.14)aryl,

20 (Cs.10)aryl(Ci4)alkyl, heteroaryl comprising 4 to 10 ring atoms with at least one
heteroatom selected from O, S and N in the ring, or heterocycloalkyl(C;4)alkyl, the
heterocycloalkyl group containing 2-10 carbon atoms and 1 to 4 heteroatoms selected
from N, O or S.

Another aspect of the disclosure relates to compounds of Formula (IB) wherein R!

25 and R? together with the carbon atoms to which they are attached form a ring system with
4 to 7 carbon ring members, wherein optionally one or two ring members are nitrogen.

Another aspect of the current disclosure relates to N-halogenated and
N, N-dihalogenated compounds of Formula (IC)
A-CR'R*)(CH2)nY(CH2)m-Z (IC)

30 or derivative thereof, wherein
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20A- C(R1R2) (CH2) C(R3R4) - Z(1 D) or derivative thereof, wherein Ais

hydr ogen, Hal NH- or Hal 2N-, wherein Hal is hal ogen selected fromthe group
consisting of chloro, bronb and iodo; RI and R2 are each independently
selected froman optionally substituted group 25 selected fromthe group
consi sti ng W@ 2¢10819833al kyl , cycl oal kyl, het eroal kyl , hetRETIHRPPOFAF

het erocycl oal kyl, or RI and R2 together with the carbon atomto which they
attach forma (C3.6)cycloalkyl ring; nis O or an integer fromlto 13;

R3 and R4 are independently selected fromthe group consisting of hydrogen,

30fluoro, and g, ?}%ﬁl—'lﬁnﬁ'lﬁ u%&%ewapg Plkggfhcg E@ﬂe@%ﬁﬂh{ééﬁﬂ%t he group

consisting of a cycl od teroa eteroary
het erocyclamatihyigo@cldumsapdbﬁ‘)mcs selected fromthe group consi sting of,

- SO3H, SO2NH2 2,.B X X, R5,
R6 and R7 are %g‘d‘)’%?ﬁlhﬁhﬁgﬁé %Fe)aegbogle%%zgr (gisnn%\nfote Ih(ra]r as;?ect of
conpounds. of @Eﬁ‘?‘w@” R RO vhape e g 5 chroro o bromo: 32 s
Py odan: gy b SeBpuly St i DHE S G REBIRBTiEh B Gon Bl ST B
10(Cl1. 5) al Aféf&maﬁé&%ﬁa syy‘dmﬁiylwi hete(r&%éwmkpgblgﬁyéoh of Which)nadyl bey | and

| nde

hal o( Cl1. 5) alky and R2 are eac pendently selected fromthe
group cons‘?%lf’?‘ﬂ]@[ 561?5“(‘@ 5) allcyl, halo(Cl.5)al kyl, (C3-12)cycl oal kyl,
(C3_6) cycl oalkw fsGdiectdPdrdit the zér@gﬂ& §tmlg(o©ls1ﬁglalbbﬂd ~0L CBF L ACHFY] and

car

het er ocycl oal kyl contai ni n bon atons and
-C(=0)--, -C(=0)0-, -OC(=0)-, -C(—O)NR NRa C(—O)- -P(=0)(OR")O-,

10 -OP(=0)(OR)-, -P(=0)(OR®)NR’-, -NR°P(=0)(OR")-, -S(=0),, -S(=0),0-, -OS(=0),-,
-S(=O)2NRd-, -NRS(=0),- or heteroarylene, wherein R?, R®, R® and RY are each
independently selected from the group consisting of hydrogen, and optionally substituted
alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl;

Zis -[XRRHR]Q, wherein X, Q, R®, R®, and R’ are defined as in Formula (1)

15 above; '

nis O or is an integer from 1 to 12; and

m is an integer from 1 to 12.

Another aspect of the current disclosure relates to the following N-halogenated
and N, N-dihalogenated compounds of Formula (ID)

20 A-C(R'R®(CHL).CR’RY-Z (ID)

or derivative thereof, wherein

A is hydrogen, HaINH- or Hal,N-, wherein Hal is halogen selected from the
group consisting of chloro, bromo and iodo;

R! and R? are each independently selected from an optionally substituted group

25 selected from the group consisting of (Cy.¢)alkyl, cycloalkyl, heteroalkyl, heteroaryl and
heterocycloalkyl, or R' and R? together with the carbon atom to which they attach form a
(Cs.g)cycloalkyl ring;

n is 0 or an integer from 1 to 13;
R? and R* are independently selected from the group consisting of hydrogen,

30 fluoro, and an optionally substituted group selected from the group consisting of alkyl,
cycloalkyl, heteroalkyl, heteroaryl, and heterocycloalkyl groups;

17



1 to 4 heteroatons selected fromN, O or S, or Rl and R2 together w th the
carbon atomto 15which they are attached to forma (C3_12)carbocyclic or
(C3.12) heterocyclyl with at |east one heteroatomselected fromN, 0, or S
inthe ring; R and R are each independently hydrogen, fluoro or are the
same as RIWEMIM2y R and R together with the car boRCHUSANSE 2 ch t hey
are attached forma ring 20with 4 to 7 carbon ring nenbers, wherein
optionally one or two ring nenbers are nitrogen and optionally R and R2
together with the two carbon atons to which they attach forma doubl e bond;

or when HEes & n al kyl enyl
group with 1 i%lsfélggt?&gaﬂéﬁggrgﬁ&%gmgl%k @Bl OpNHD, B O)gler)::}vx,ith -NXI - and

y roup to
the car botB@HrakalX®PBBRAR, mherainds K2 f%{}é‘é Rgﬁt? ‘@ﬁée 2B SATASdH havi ng
the R andt§1 F -Y-Z groups forma saturated heterocyclic ring in which one
or two mefmylene groups may be replaced with a substituted nethyl ene group,
t he substi tuenAmotlmias;gctfdfm‘rmrawremmmmumlreléteil‘@)aall\kbﬂl?gemted)wei BN- two

nmet hyl ene ,grou e h -NR - or >C=0, wherein R is as

defi nad bgﬁ QWCHHXIE%?‘@S?%OI‘& glﬁl\wie group consisting of single bond, -0-,
and a dival ent (CL1. 18) alkyl enyklgr oug in which optionally one or two

nmet hyl ene groups are replaced w nono- or di-substituted nethyl ene
group, or optionally wherg one o hyl ene groups are replaced with 1
or 2 -NR-, -0-, -S, -S(=b>y 8-, -00(=0)-, -C(=0)NH-,
-NHC(=0)-, -C(=0)NR -, -NR C(/=0) - 2-, -S(=0)2NR1l-, - S(=0)2NHor

-NR S(=0) 2- where R is hydgogen q@ls R Iected fromthe group consisting
of d, Br, (C-5)alkyl, (C3. %) cycl oal kyl, (C810)aryl, dDc6-10ar Y1 (C(CL
_5)all cyl NHC( = rein 10(Cl 5) al koxyC(=0)-, RaRbNC(=0)-, (C1_5)al kyl C(=0) -
(C6_10)arylC(= (C6.10) aryl (Cl4al leC( =0)-, (C614)aryl, heteroaryl
conprising 4 t¥ 1$©hlprcngbmrmrs with at | east one het er oat om sel ected from O,

Y to 4 het er ombioPlity iR RN Rt Eha SHMILNES Mofig) P20 2 000 4
I ndepende(C Lsjalky.dCoQeyvloalkgl (6)ddyickplkyl, (G3alkd Iamahdig(lcl ;)aHiQ'EI
-5) al kyl NHC( =0 l-afmd(R@areSG?a(’calll ﬁclapceglgeon)di' ’selgc?e6d1 iérlgnall rtl}g grm( Cc%ns:!i(s)t}ng of | (Cldal kyl or

het er oar yl
(C1s)alkyl, halo(C).s)alkyl, (Cs.12)cycloalkyl, (Cs.¢)cycloalkyl(Cis)alkyl,

(Ce-10)aryl(Ci4)alkyl, (Ce.14)aryl and heterocycloalkyl containing 2-10 carbon atoms and

1 to 4 heteroatoms selected from N, O or S, or R! and R? together with the carbon atom to
15 which they are attached to form a (Cs.i2)carbocyclic or (Cs.i2)heterocyclyl with at least
one heteroatom selected from N, O, or S in the ring;
R? and R% are each independently hydrogen, fluoro or are the same as R! and R%;
or
R! and R? together with the carbon atoms to which they are attached form a ring
20 with 4 to 7 carbon ring members, wherein optionally one or two ring members are
nitrogen and optionally R® and R? together with the two carbon atoms to which they
attach form a double bond; or
when X is chloro or bromo, X; together with RO form an alkylenyl group with 1
to 4 carbon atoms, the alkylenyl group together with -NX;- and the carbon atom having
25 the R! and R? groups and the carbon atom having the R%and the -Y-Z groups form a
saturated heterocyclic ring in which one or two methylene groups may be replaced with a

substituted methylene group, the substituents being fluoro, chloro or (Cj.s)alkyl, or one or

8



conprising 4 to 10 ring atons with at | east one heteroatom sel ected fromO,
Sand Nin the ring, or heterocyclyl (G 4al kyl, the heterocycl oal kyl group
containing 2-10 carbon atoms and 1 to 4 heteroatons selected fromN, 0 or
S; wherein when Rl is (Cl_5)alkyl or RI and R2 together with the carbon
atomto 20WMPeHPE attach forma (C3-6)cycloal kyl, t HREA/U200808625he
(Cl_5)alkyl, (C3_6)cycloalkyl, (C3_6)cycloalkyl-(G 3) alkyl, or

halo( Cl_5) al | cyl; or when R i s (C15)al kyl, then R2 nust be

hal o( Cl1. 5) al kyI (CB 12) cycl oal kyl or (C 3 _6) cycl oal kyl - (G _3) al kyl; or
when Rl i §y6 gydugg{n Qca?mftm@ﬁhebozm mﬁeﬁgn RE% BOHerE@M L0 whi ch
t hey 25attach rm 8 oaI kyl, then Y must be -0- or a dival ent

(C1_18) alteldvenyl group vvherel n one or two nethyl ene groups are repI aced

with a substi t"&;ﬁqel ﬂﬂ%ﬂ%e%&%r n§&tin Y)fSthg'b?nd -, ands divaleht=0) - OF

-S(=0) 2-, where I's sélec rom the group con5|st|ng of
d, Br, (GC%)sdlkyényl Q@Sp_ﬁn)xdydi opiokally, ong ﬁﬁmﬁa)mctgzylgne(mu;ﬂs@)mylla(e@wm | cyl,

S o B ok o h AR G o ) P b Bl 200
gogﬁg i ill P%rﬂ}ﬁs@reﬁ@plﬁdeﬂwmtlm m§ C(at SFESGEO)QDQ%E(E(F@?Qg@@(ET@et egt 1(‘) :rgmagbl
1to 4 hetgt( 3 %@@Qgﬁ 2&11"?) &gﬁl& 6& %@z %%%%g%d_%og ‘each

(CL 5y al koot R R@@@e““‘* eyl I L opr 1 51 ng 4
to 10 ri ndCasabed ( 3t6P’PyélPalﬁléla@qG léﬁél %&( &Eﬁi@ %ltS%m&ﬁ&)'S gﬁd N i g
Sthe fgi ng, (@Q)aﬁtﬁﬁ(@@ycmﬁbﬁ@(@tl(@y aldIee-GRIEL pgrpceab) oyl oroup

contal nin bon’ at roatons selected fromN, O or

S; zqs ) @edadiy 1€ o, £%4)gw&>dirstewwé F@pprﬁglgcﬁ to_180mng atonppgitipat 5 sal t

or ester t S 0)OH, or is
el oot od PR B SRAHe 0SS SENHTE: %*i Aoy AN -0) R,

S(=0) 20 :@pmmz I%Qamm@d)tm&mm@m@ sed-OyR R a(HPRRERR,  wher ei n
Re and Rd d dent | lected f
the- g oup B8R ARt AEREIAAD by dod Y Qg Bl e R Y PO 20y -
( CL- 59sal kY Ouf)alby NHG(E6)- 103:“5)611@((3(6‘539 (QsGIGadlDi(i@éﬁloXa@l@E@)aDi)’l or He@Boatyl) ar y| ,

(. 10)ar ylob AR 10 B SERRLH SRIPESINR ool QA HMIGES QBN (1 21

| east one TEPEFGAT om sele ng, and het erocycl yl
cont ai ni ngh@ridg) oiﬁﬂaomlyl(ﬂm)aﬂkyhﬂd hitetapydodiktl @ravptconBingg] 22 td @dbdnr om N, O or

S, and Re is f the group consisting of
(C1. 5) al kﬁ“’ms(%‘g é? 23‘8%05 Wlse‘e%‘&g éﬁ gr g(qces 10) ar yl ( C14) al kyl ,
helt er Sa{jy:c comgme?m\ghefh R'ds @.?ﬁ}alk‘ygoﬁk Mrt]ctgtet‘rﬂt witb&&tcarble?ﬂoﬁtter oatzorln0
sel ected fraom erin e y ai n
car bot at oMEchthay 3““9]8 golmr?e@é ﬁ)(%?l%@g’stg‘?rgg% st ﬁ? gﬁr‘r ﬁ?ﬂy’@’ (gﬁ 5 1?5’:11‘3% salt, an
am ne oxi d@;4)cycloalkyl-(Cy3)alkyl, or halo(Cy.5)alkyl; or
when R! is (C1.5jalky1, then R? must be halo(C.s)alkyl, (Cs.12)cycloalkyl or
(Cs.6)cycloalkyl-(C,.3) alkyl; or
when R! is (Cy.s)alkyl or R! and R? together with the carbon atom to which they
25 attach form a (Cs-g)cycloalkyl, then Y must be -O- or a divalent (C;.13) alkylenyl group

wherein one or two methylene groups are replaced with a substituted methylene group or
by -NR'-, -O-, -S-, -S(=0)- or —S(=0),-, where R' is hydrogen or is selected from the
group consisting of Cl, Br, (C;.s)alkyl, (Css)cycloalkyl, (Cs.10)aryl, (Cs.10)aryl(Cis)alkyl,
(C1.5)alkyINHC(=0)-, (C).s)alkoxyC(=0)-, R"R"°NC(=0)-, (C1.5)alkylC(=0)-,

30 (Ce-10)arylC(=0)-, (Cs.10)aryl(C14)alkylC(=0)-, (Ce.14)aryl, heteroaryl comprising 4 to 10

ring atoms with at least one heteroatom selected from O, S and N in the ring, and
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20t hereof, or a derivative or a bioisostere or a prodrug thereof.

Anot her aspect of the current disclosure relates to the foll ow ng

"N hal ogenat ed and N, N-di hal ogenat ed conpounds of Formula (111) (4>)11 Xi
XCH2 -Y-Z 2 or a derivative thereor, wherein 25Xi is chloro or brono;

X2 i's hydr W§2119723 sel ected fromthe group consisti nECHUSEMEPBS brono,
(G _5)al kyl, (C3_6)cycloal kyl, (C3_6)cycloal kyl (C _3)al ky-1 and

hal o( G _5) al kyl ; m and n are each independently an integer of 0, 1,
2, 3, 4or 5 and mand n together is 2, 3, 4 or 5; Wis sel ected

f th | st - bo0f Soms st T 4 hetarSi5, -¥RB: N - CRBR8-

S CoCRBRS, ggt%ﬁ%f'i%’?ﬁh%‘?@?ng %l'[lg??(?? % %8] s aﬁ r@sf l’éé@g‘(ﬁﬁ%i‘e ??Cteéi-hfgfﬁsm R11-,

- NROC( =0) ©, orSCwheraindR*-ahil Bf 218 eadlindependently hydrogens(€l eletkerti (€raemic hgl e bond,

-0- and a dival T ro i J ORLL.ON e or two

met hyl ene((S‘LS\OI%EQEFE%ﬁégég%vkﬁw*a@ﬁﬁ‘x%!ﬂ @Pw@%&ﬂgh‘gélk ?‘t E%téeréa‘ﬁgt hyl ene

group, or cepprisaipad toyi 0\whg keonnethod ldasmnahttapheneselpeed fiomaD S sl aced with 1

2 -NR-, -0-, -5, -§(=0)-, >C=0, -C(=0)0-, -0C(=0Q).-, ~-.C(=0) NH,

0. R <offerinkcsipgere gl iy Berero Sl ol ronipdngybinge 10 agphc) et

- NR S(=0) 2ronffand Nﬁ%?(la&éraaéomm( Cf&g;:ﬁ(]nillggl’ Omhsoggn orI [ sI is: ected flr om It he
roup consisting o r a : - oa , - 10aryl,

?ce- 20) aryl (G 4% selppted frem thy &llowmﬂé%éﬁf:,ggﬁé%g% &6@%&‘6@5@ ‘-g,gfeﬁgRbKlq =0) -,

(C1_5) al kyhd&iHdid isostdedthd@deBut AHH-T-0)0H (R s Lpktél [ohfdb kidupotbisting

(C614)aryl, heteroaryl conprising 4 to 10 15ri atons With at |east one
het er oat onf SEFQLNRRG TSéTﬁ’gBHﬁ‘éPl%\ ’@(Fﬂ)zpﬁ?é=q9]m%,ﬂd’aﬁﬁ=q}@!% F@%@%gﬁky I

t gj ni n N, 0
S Wb e St O ARRICBNICR Hierks Rl K kO hATna S b B SR N 0 Of
( C3_6) cyc limigpdngéntly(setectsd ﬁbmth\mrt@psiﬁtlr(g@ﬁé@;»éﬂkxu Ep-mycloalkyds14) ar vyl |

(0 1020 16 dehip i 90 ONCL ACEO8 A0 ety (1 ai | east
het er ocy ck@d.6)arvlhCki)aryltChe)abiot, detempanil cethprisingyt toup ringrtamswitigatdeas) car bon
atons and or]fe ﬁe?erélatgn%tse Ec éacf o5 OS, gla:elg mg tﬁerrPan, aNnd h%te%cyé;yl containing 2-10
15 carbon atoms and 1 to 4 heteroatoms selected from N, O or S, and R°® is hydrogen or is
selected from the group consisting of (C.s)alkyl, (Cs¢)cycloalkyl,
(Cg.1a)aryl,(Ce.10)aryl(C,4)alkyl, heteroaryl comprising 4 to 10 ring atoms with at least
one heteroatom selected from O, S and N in the ring, and heterocyclyl containing 2-10
carbon atoms and 1 to 4 heteroatoms selected from N, O or S; or a salt, an amine oxide
20 thereof, or a derivative or a bioisostere or a prodrug thereof.
Another aspect of the current disclosure relates to the following N-halogenated
and N,N-dihalogenated compounds of Formula (III)

9!

ST o v
Xz _ (1)
or a derivative thereor, wherein
25 X is chloro or bromo; _
X, is hydrogen or is selected from the group consisting of chloro, bromo,

(Ci5)alkyl, (Cs.g)cycloalkyl, (Cs.g)cycloalkyl(C;-3)alkyl and halo(C,-s)alkyl;

20



Zis selected fromthe group consisting of -S03H, -PO3H2, -S(=0)2NRcRd,

- S(=0) 2NHC( =0) Re, -S(=0) 2NReC(=0) NR Rd, - S(=0)20C(=0) NReRd and

-S(=0) 2(N=) C( OH) NReRd, wherein Re and Rd are each independently hydrogen or
are 25selected fromthe group consisting of (CL_5)allcyl,

(G _5) al kylwpiapeoy9723 (C1_5) al kyl C(=0) -, (C34cycl oalkyl ,PCIUsR00OFHZRI ni ng 6
to 14 ring atons, (C6-10)aryl (Cmal kyl, heteroaryl conprising 4 to 10 ring
atons with at | east one heteroatom selected fromO, S and Nin the ring,
and heterocycloallcyl containing 2-10 carbon atons and 1 to 4 heteroatons

selected fromN 0, an r e romthe group
consi sting of (na“%s"%f FaChmd%f’@elgfycycﬁ%g‘%E@Pq (zt% 449;?;?411%%%&

(C6_10) ar ybgethed &6 X 3] 4 ortfet er oaryl conpri si ng 4 to 10 ring atons with at

| east one het oat ed fromO. S e dlg

het erocycl yl co tlsaﬁe%f:ﬁ gﬁmc% ° QPR S rid 1 %1062 Sgt gdaﬁom’s sel ect ed
fromN, 0 -orR}&-,>C=CR® -N{BC(ee)qN}mﬁcleN{S(d@nRPy D Eeo)AHE-om t he group

f(c):gfx::fﬁtcllggﬁ‘ﬁ?ﬁ %g:rofg‘?\& @T%)S) @%ﬂa&%@fb%ﬁaﬁegl 1, 2 or 53 carbon r|. ng

nmenbers are opty RR&kd feR b3k Fﬁbbﬁd ~ORard. a dialent (S 1g)aﬂc§(enﬁ)gro@’1n S(=0) 2-,
where R is hydrogen or is selected fromthe roug})conmstln of O, Br,

(C1_5)al ky‘Vthl( eiogalinne eammethxlw groyes A4 replageg i) ansno e dial | (1,

G -s)al k Rarh kyl C(=0) -
Eca S%)? ar);?“Bmg“f‘p’)‘“:’ﬂ“’14’%:&}5’5%‘)(5’31 01 B Ommg lfﬂégrrje? ﬁ!ﬁle%/e%arill

corrprl si ngreplaged with 1r<irr2gN8t-o1ﬁ; \ﬁnt ﬁ(—éﬁ) , POFBast @b@ I'@@(ﬂnQ)at'GQn@bTHe,ct ed from
0, S and N]\Wbt(Lb? @(D@)NI@‘PQNQSE%?PC-XQ(%U _I@(Loégﬁt aigipgngr 10 carbon atons

and 1 to 4 eroat ons” sel’ect wherein Ra and |l e are each
i ndepende nNRyS(HS)hf oy VHS(EOL-, B’)flmrd Ry hydeagen 6y isyeleeed frgm the group

G _5all 1 1(Cl4da. | kyl ,
het ar bary I BORBECLChBraTE oRkg (4 80-‘/9%0&“%1( (Pl G RY o f oot om
?] eIt ected }‘(mgpnmylmlca(ﬂd) l\(lea)alﬂ&kjf(é(—O)ﬂ@?R (h@l-EGCOGWYW(EOM) al kyl, t het

et erocyc Lo an er oat ons
sel ect eé f&érff‘%l'lcg:(gf’ “051”5'6} éRg’ﬂing(sg egcg‘iégarfyr’oﬁ%e 6?%%n511§04nt§’ﬁ?t| ng of
(C15)al kylnng(a@nstyﬂllaaﬂ o hetefoadaryeteted oy O (SCind3Y ailtky Hng,(2662) aryl and
R o2 Tty Ballgbpytig 3 G cofion Slorgi i 4 Wt BRI SHEHELRUR Moo sol ect e
12 Ei m5§ thQKlD GCiEJS) nghéﬂﬁrl Rt arﬂglblf&fe el(an m'ahﬁinkéjﬂtly h@&bgéi), &Elksydllkﬁl, (C@é)eﬁ)oalkyio ]
. a 0 0 0 ni n car bon
at ons andy(ﬁ;1 ﬁ)élkllmﬁgt((% ﬁ’)?ﬂ‘é’@/(eg? e@(’fl’r)%‘?ﬁ/ &J: @aaﬁ Cg4) a@éﬁghitﬁr)og?y I

(C6_10) ar yéoﬁ{g(aéal b k& Wlrin &ﬁnslmgtt@arspa{emete&ﬁmwcyéd el 06% adkiin _
- and -S(=0)2NH(C1.5) al kyI 25Rl is

(Cl-5)alicYyl (1 m{q
sel ected fthomng REhRRHISD hgferocygloadkyd jgrqpp coptaining
(C3-7) cycl pahdah i @%e@o%{sgag&ya bk DAyl (OsLo)aryl, Ch. 10)ar Y1 oxY,
(Cr-12) aryI al kyl, S ga kylaryl and (C7.1 f{arpyl al koxy. d
- Zis selected from the group consisting of -SO;3 03H,, -S(=0),NRR¢,
-S(=0);NHC(=O)R", -S(=0),NR°C(=0)NRR?, -S(=0),0C(=0)NR‘R? and
-S(=O)2(N=)C(OH)NR°Rd, wherein R° and R? are each independently hydrogen or are
25 selected from the group consisting of (Cy.s)alkyl, (Cy.s)alkyINHC(=0)-,
(C1.5)alkylC(=0)-, (Cs6)cycloalkyl, aryl containing 6 to 14 ring atoms,
(Ce-10)aryl(Cy4)alkyl, heteroaryl comprising 4 to 10 ring atoms with at least one
heteroatom selected from O, S and N in the ring, and heterocycloalkyl containing 2-10
carbon atoms and 1 to 4 heteroatoms selected from N, O or S, and R°® is hydrogen or is
30 selected from the group consisting of (C,.s)alkyl, (Cs.¢)cycloalkyl, (Ce.14)aryl,
(Cs-10)aryl(Ci4)alkyl, heteroaryl comprising 4 to 10 ring atoms with at least one
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In certain compounds of Formula (I1l), Wis selected fromthe group
consisting of -0-, -S(=0)2-, -NR8-, -CR8R8-, >C=CR8R3, -N C(=0)NHR9] -,
-N[ S(=0) 2R9] -, 30-N S(=0)2NHR9]-, -N C(=0 )K]- and -N C(=0)0R11-; R8, RO
and R are as defined WD 2010/ 019723PCT/ US2009/ 053625 above: Y is a Si ngl e

bond or a WM™ C1_5)al kyl enyl group; and Z is _ SOBEI/ES2009953425. or a

salt thereof. Derivatives of the conpounds described herein include
pharmaceutically acceptable salts, Cl_6alkyl esters of carboxyl ates,
sul f onat es and phosphonat es, and nono-5and di-Cl.. 6al kyl atnides of -NH2

groups. heteroatmeseﬁaea/ BoReS ngn@@qum ahd m&oéyagh u&iﬁalhﬁig 2110l da¥oh Ng

conpounds (or a derivative thereof as defl ned herein):

N, N- di chl eﬁowaudlmhm!o?@@ﬁ&q*ﬁcéﬁdﬁ NePwy Bt auri ne;
10N, N-di chl or OR821’S éac:ﬁ ?ﬁ%ﬁrﬂeﬁtﬁgﬁ&m&d Jfr%n?t!l@%foﬂﬁ conmstmaof hydrogen

N, N- di chl oro- 2, 2- aurine; 1V, N dichnloro-1 -tetrarrethyltaurlne
N, N- di br om 52411&}4 c(CmﬁkmmllallLr(Cmécyqloallk}’dﬂ(l’anrMd,l(cl ;,)garboqyékyi &’h@?ﬂy? PRuri ne;

o0 ) SN ekl RO et SR ODS Ut s
- met hyl - ewhanaeké islHydfd)lgm adb sklechédNahh thelgomup camls’nmgpf ChBrHgh-galkybhos phoni c
TV N di chor oA RB e (e DR Lo BRI ACAOR BV RN B a7
/ VN-di chl o ogamdxgeeid)y, RORDSERON, cclawllcﬂ@aﬂhwlﬁs)‘aﬂjm(‘o)
MR VTR Y S A X R
25N, hh di clph@lofe hetadhton: saleafea Ry, maeq mhaé;mg; ahdhaerbekcldaltytli chl or o- | euci ne
phosphoni gone’:acl}llcrilg 2-10 carbon atoms and 1 to 4 heteroatoms selected from N, O or S, wherein R?
and R® are each mdependently hydrogen, (C.s)alkyl, (Cs)cycloalkyl,
(C)-5)alkyINHC(=0)-, (C\.5)alkylC(=0)-, '(C6-14)ary1, (Ce-10)aryl(Ci4)alkyl, heteroaryl
comprising 4 to 10 ring atoms with at least one heteroatom selected from O, S and N in

15 the ring, or heterocyclyl(Ci)alkyl, the heterocycloalkyl group containing 2-10 carbon
atoms and 1 to 4 heteroatoms selected from N, O or S;

R’ is selected from the group consisting of (C,_s)alkyl, (C3-7)cycloalkyl,
(Cs.)cycloalkyl-(C.3)alkyl, (Ce.12)aryl and (Cs.g)carbocycloalkyl where 1, 2, or 3 carbon
ring members are replaced by -NR'-, -O-, -S-, -S(=0)- or -S(=0),-, where R’ is hydrogen

20 or is selected from the group consisting of (C,.s)alkyl, (C,.s)alkyINHC(=0)-,
(C1.5)alkylC(=0)-, (Cs.6)cycloalkyl, heterocycloalkyl containing 2-10 carbon atoms and 1
to 4 heteroatoms selected from N, O or S, (Cs-12)aryl, (Ce-10)aryl(C;4)alkyl,
(Cs-12)heteroaryl, (Cy.¢)alkylaryl, (Ce.12)aryl (Ci-)alkyl, (Ci.5)alkylC(=O)-,
(C1-s)alkoxyC(=0)- and -S(=0);NH(C,.s)alkyl;

25 R'%js selected from the group consisting of (C).s)alkyl, (C.5)alkoxy,
(C3-7)cycloalkyl, (Cs.)cycloalkyl-(Cis)alkyl, (Ce-10)aryl, (Cs-10)aryloxy, (Cs.iz)arylalkyl,
(Cr.12)alkylaryl and (Cs.2)arylatkoxy.

In certain compounds of Formula (IIT), W is selected from the group consisting of
-O-, -S(=O),-, -NR%-, -CR*R®-, >C=CR®R®, -N[C(=0)NHR’]-, -N[S(=0),R°]-,

30 N[S(=0),NHR®]-, -N[C(=O)R’]- and -N[C(=0)OR""}-; R®, R® and R’ are as defined
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N, N- di chl or 0- 4- am no- 4- phosphonobutyric acid; ()

/'V, N-di chl or o- 2- am no- 5- phosphonoval eri ¢ aci d;

N, N- di chl or o- (+) 2- am no- 5- phosphonoval eri c acid; 30NN-dichloro d,

/ - 2- am no- 3- phosphonopr opi oni ¢ aci d;

NN- di chl or Y@ 2HPPHA38- phosphonooct anoi ¢ aci d;  /V, N- di RETAiS300P/83625ne
boronic acid; /V,Ndichloro-P-al ani ne boronic acid; N-chlorotaurine;
N-chl or o- 2-net hyl tauri ne; 5N-chl oro-2, 2, 3, 3-tetranet hyl- 13- alani ne;
N-chl oro-2, 2-di methyl taurine; N-chloro-1,1, 2, 2-tetranethyltaurine;

LoN. oot HPIHa- RERRAPI S ARG iAo L AT O A B

N- chl or o- Zrastlbyhkeredf. am no- et hanesul foni ¢ aci d; and

N-chl oro-1| -nmet hyl - et hanesul f oni c. aci d; chl or oy no-trinethyl ene
phosphoni ¢_aci F“i%ﬂﬁ%?‘ﬁ69§N£WPﬁbF%¥Bﬁ@§%ﬁ%ﬁﬁﬁ%ﬁ#&%@?ﬁﬂgﬁﬂ?;

N- chl or oandcBéptsdldwalt§ g4k Biters AE ¢aiibakiy hiesks il fersdtesrand phosphonates, and mono-
N- chl or oam no- et hyl phosphoni.c_aci d di et hyl ester;

N chl &r o- | anddi-Ros § et NIRE PSs phoni ¢ aci d;

N-chl or 0- 1- am nge 2sdvRIdRYrBLN SIS obitiesPeRd<tha 1 diving compounds (or a
20N—ch|oro-l—an1no-2-netgglpropane phosphoni c acié; N- chl or o- | euci ne
phosphoni cdesizative threoh) as definpd dggeHy- 4- phosphonobut yri ¢ aci d;

N, N-dichlorotaurine;
N, N-dichloro-2-methyltaurine;
10 N,N-dichloro—2,2,3,3-tetramethy1—[3-a1anine;
N, N-dichloro-2,2-dimethyltaurine;
NN dichloro-1,1,2,2-tetramethyltaurine;
N, N-dibromo-2,2-dimethyltaurine;
N N-dibromo-1,1 ,2,2-tétramethy1taurine;
15 N, N-diiodotaurine;
N, N-dichloro-3,3-dimethylhomotaurine;
N, N-dichloro-2-methyl-2-aminoethanesulfonic acid;
N, N-dichloro-1-methyl-ethanesulfonic acid;
N, N-dichloro amino-trimethylene phosphonic acid;
20 N, N-dibromo-2-amino-5-phosphonopantanoic acid,;
N, N-dichloroamino-ethylphosphonic acid dimethylester;
N, N-dichloroamino-ethylphosphonic acid diethylester;
N, N-dichloro-1-amino-l-methylethane phosphonic acid;
N, N-dichloro-]-amino-2-methylethane phosphonic acid;
25 N, N-dichloro-1-amino-2-methylpropane phosphonic acid;
N, N-dichloro-leucine phosphonic acid;
N,N-dichloro-4-amin0-4-phosphdnobutyric acid;
(£) N, N-dichloro-2-amino-5-phosphonovaleric acid;
N, N-dichloro-(+)2-amino-5-phosphonovaleric acid;
30 N, N-dichloro d,/-2-amino-3-phosphonopropionic acid;

N, N-dichloro-2-amino-8-phosphonooctanoic acid;
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() N-chl oro-2-arni no-5-phosphonoval eri ¢ aci d;

N- chl or o- (+) 2- am no- 5- phosphonoval eri ¢ acid; 25N-chloro d,

/ - 2- am no- 3- phosphonopr opi oni ¢ aci d; N-chl or o-2-am no- 8- phosphonooct anoi ¢
acid; N-chloro-1eucine boronic acid; N-chloro-13-al anine boronic acid;

(1- (di chl o™&2HY¥YIR@Ycl ohexyl net hanesul foni ¢ aci d; PCT/US2009/053625

30( 1- (chl or oam no) cycl ohexyl ) net hanesul f oni ¢ aci d;

2-(chl oroam no) - N, N, N- 2-t et r anet hyl propan- 1- anmoni um chl ori de;

2- (di chl oroam no) - N, N, N- 2-t et r anet hyl propan- | - anmoni um chl ori de;

3- (chl or oam noh@aimﬂgpoqéﬁﬁer@;@ﬁg%ﬂgut an- 1- ammoni um chl ori de;

(di chl oroamino) - N, N, N- 3-t et ranet hyl but an- 1- ammononi um chl ori de;

( 2- (di chl or oAm¥-dichlo-freletins bareig a9id;1 - net hyl pi peri di ni um chl ori de;
1-(2-(chlor oaﬁ_icgsg}wx hyl propyl) - 1- met hyl pi peri di ni um chl ori de;

2- (di chl or oam no)-2-nethyl propyl ) di met hyl sul foni um chl ori de;

2-

(chl or oam n¥chRrav2nieyitawmyel ) di met hyl sul f oni um chl ori de;

(4- (di chl oroamn.no) - 4- get.h e r.i met hyl phosphoni um chl ori de;

(4- (chl or oam %}cﬂff%?ﬁﬁ'%k%?é}f‘%i%@%%yl phosphoni um chl ori de;

103- ( 3- (di chl oneaRraDR-dimetRyltaytibest yI sul f ony1) - N, N, N-t ri met hyl pr opan- 1- ami ni
um chl ori de; _ .

3-(3-(chlor oamisBIro L2 RS raaehy e RS ny 1) - NN, Nt ri et hyl pr opan- 1- ani ni um
chl ori de; N-bromo-2,2-dimethyltaurine; _ ' o
2-(3-(dichl oroani no) - 3-net hyl but yl sul fonyl)-N, N, N-tri nmet hyl et hanam ni um
15chl ori de; an{yf-bromo-13.2tetrame} b‘{aﬁﬂ-ﬂ?’no) -3 -nethyl butyl sul fony 1

) - N Bp N-tri et pybgkfgnam nium chloride. It will be appreciated that the
common nane "taurine” refers to "2- 20am noet hanesul fonic acid,” and that

conpounds r ef elNrchlgre-3.3tiimpethylhemeteding ng "t auri ne”

N-chloro-2-methyl-2-amino-ethanesulfonic acid; and

3
1
5
(
(

N-chloro-1-methyl-ethanesulfonic acid;
N-chloroamino-trimethylene phosphonic acid;

15 N-bromo-2-amino-5-phosphonopantanoic acid;
N-chloroamino-ethylphosphonic acid dimethylester;
N-chloroamino-ethylphosphonic acid diethylestef;
N-chloro-l-amino-i-methylethane phosphonic acid;
N-chloro-1-amino-2-methylethane phosphonic acid,;

20 N-chloro-1-amino-2-methylpropane phosphonic acid;
N-chloro-leucine phosphonic acid;
N-chloro-4-amino-4-phosphonobutyric acid;

(%) N-chloro-2-amino-5-phosphonovaleric acid;
N-chloro-(+)2-amino-5-phosphonovaleric acid;

25 N-chloro d,I-2-amino-3-phosphonopropionic acid;
N-chloro-2-amino-8-phosphonooctanoic acid;
N-chloro-leucine boronic acid;

N-chloro-B-alanine boronic acid;
(1-(dichloroamino)cyclohexylmethanesulfonic acid;
30 (1-(chloroamino)cyclohexyl)methanesulfonic acid;

2-(chloroamino)-N, N,N-2-tetramethylpropan-1-ammonium chloride;
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contain this chemcal notif. For instance, "N, N-dichlorotaurine” may al so
be referred to as "2-(di chl oroam no)-ethanesul fonic acid" and

"N, N-di chl oro-2, 2-di methyl taurine” may al so be referred to as

" 2- (di chl or oam no) - 2- net hyl propanesul foni c acid.” The N hal ogenated or

N, N- di hal ode@ad1ied19¢Bnpounds descri bed above may be 25nd@IrisR009036250ni ¢, or
in asalt form The conpounds may be identified either by their chem cal
structure and/or chem cal name. ‘If the chem cal structure and chem cal nane
conflict, the chem cal structure is determnative of the identity of the
conpound. The gonpeunds. i n [ [ hiral,.centers and/or

doubl e bonds agéggﬁlgfom%g’&w -Ee)%mg?t’ﬂilg?ogg%n}?g%fn g)glrrl%nrésh,lqnsdéth as doubl e- bond
i somers (i.e., 3geldomiming)-2V,NsowearagthylBitembamnomdms cldoridt ast er eoner s.

Accordi ngly, en. st ereochem at iral .centers.is.not, specified, the
chenmical str u\ggtfa’ﬁ OH’éB’i“tolS'Z\gN ’Z}éi'geitrﬁmgﬁ%mgémgwnoﬂﬁlg’s?}mrbdeconf i gurations
at those chiral-(gfitEbHanie) 0dhdligylirbsy 19t ahebylp@sidihiaal dhjoridey € form (e.g.,

geonetrically pure, enantionerically pure or diastereonerically pure) and
enant iSoneri c aﬂdzéﬁ%?réﬂ@%ﬂe@yﬂﬁrﬁﬂyd?‘é’é’?etlﬁﬂ%ﬁ?qd&}’é‘PiCEb&ﬂﬂ st er eoi soneric
m xtures can bey{8&Ad¥&RinbE-hettBirépyDRiRANEAM oSO thiIBr S Or St ereoi soners
usi ng separation techniques or chiral 5synthesis techniques well known to
the skilled ar{#éhiproamiao)comsdyiperpyhdinetiyisylfeniym chiofdgever al t aut oneric
forms includi n%é_ Ed?ﬂﬂ(ﬁ'ﬂé}hing)%;-met Rnt Bl Rn iR iSRS i H RS, t her eof .

Accordingly, t chem cal “strucfures$ depictied herein e.nco’rrpass all possible
t aut orreri ¢ f or s (chloreamine)t4-msthylaemsuDeimepuinhgsphompmsblonides may exi st in

unsol yated for A sl at ed. f£arns and as
- oxi o, 108urTanelBiopm®) SHARIGR LALETY W R RG] Sl T8 20
formed w tdhlorider gani ¢ aci ds such as hydrochloric acid, hydrobrom c acid,

sul furic acid, ,ni,tri,c aci hasphori ¢. aci d. the.like:, or. forned with
organi ¢ acids 3 ﬁéﬁcﬂ%m%faléﬁ'%:'%g@]yﬁfu%gﬁ?fﬁ?ﬁc}gggﬁg?nbergg&r%ﬁnél-%l%limdl,m hexanoi ¢

aci d, cycldspeidé;anepr opi onic acid, glycolic acid, pyruvic acid, lactic acid,

val eric acid, ni g acid, succinic . ackd, I.C.aci | ei.c acid,
fiunaric 15aci g%‘g‘él‘F 8‘?‘)?‘6““885ﬂ}eﬂ&%wlﬁqu’w{)%b’gﬁm?gﬂ%tp%fmlmm

3- (4-fydr oxybengemde; benzoic acid, cinnam c acid, mandelic acid,

met hanesul foni c acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid,
2-hydroxyethané§hlfonic acid, benzenesul fonic acid, 4-chlorobenzenesul fonic
aci d, 2-napht halengsstbiRmnbr3-afetiibufyl bbb SSNIM @iicthyBéthatambdmphor sul foni ¢
acid, 4- methyl bicyclo[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic
aci d, 3- pH&Yer opi onic 20acid, tinethylacetic acid, tertiary butylacetic
acid, lauryl suJ{iurtkapatdisted BhitEOBIEmEThAne AutneMeterdfei«d. hydr oxynapht hoic
acid, salicylic acid, stearic acid, nuconic acid, and the |ike, made by
convedt i orfalineethapgseioni¢racih andyhatcompauids zefergd tp hergineniginingc Irige’pr ot on
present in Lh& Hthdtic a{gﬁ?uﬂq iﬁ's'ta{n@&_r“N!J@-dfcﬁlgl'dh?ﬁﬁﬂe’bﬂﬂafflal%fa@#efén‘é@ to € 0., an

al kali netal 1on, an a ne earthion, or an alumnumion; or coordinates
- wi th an oragé2i(dcilersaminigk¢thanssud®aiciagidd kadi M- dichlapRahdimgthylteurine” may

triet hanO'mb@?efe%msg%@é@gogs%@ﬁ%ﬁgaeglggr{ﬂah&mfaﬁasc@y conventi onal

cheni cal reans. Cl lon salts include, but are not
limted to, m ke AthagemtaglamiNeN diiatbgenitedsompoiyals describesd aboesmayibh as

substjtuted am des .(for ex | e,.-when -C(L=0)NH- .js.present r. alkali or
or garfbc. sarPEsPoatdr i SRS R EReaimS ke e e RRRR G B ¢
30pr esent )cheritialrstracatetahd/at dhigmacaCeqpiea If @he shdnbisal istradturd and Ehemical eamot |1 m t ed

to, hydr Ohc%rlﬁlligt?tsn’e chemical structure is determinative of the identity of the compound. The

compounds may contain one or more chiral centers and/or double bonds and therefore,
may exist as stereoisomers, such as double-bond isomers (i.e., geometric 20 isomers),
30 enantiomers or diastereomers. Accordingly, when stereochemistry at chiral centers is not

specified, the chemical structures depicted herein encompass all possible configurations
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sul fates, nethosul fates (quaternary ammoni um sul fates), nethanesul fonates,
t ol uenesul fonates, nitrates, phosphates, nal eates, acetates, | actates,

oxal ates, funerates, succinates, and the |like. The pharmaceutically
acceptable acid addition salts further include salts with hydr ochl ori c,

sul fonic, WRPMAPR2E, nitric acid, acetic, benzenesul f BAI/ES2009/053625
toluenesulfonlc nmet hanesul foni c acid, canphorsulfonic acid, oxalic acid,
succi ni c acid, 5fiuneric acid and other acids. Lists of suitable
salts are found, for exanple, in SSM Berge et al., J. Pharma Sci., 66(1),
1-19 (197Zt)thos%Qﬂlrﬁ%QﬂtEl§§&[hdehﬁe SHreSiBGRerR Ay @:@Hﬂn“(@ gofged?ﬁaﬁmgy, R

Hendri ckson, ed., 21st edition, Llpplncott I'1ia

Phi | adel pRiTs, emoqez@@b)pm%&r diastepepmerirally) mlreaan@enamp@ww@ her eby

| ncor por alefleleheid L aRric l RereDls BA-RATARRA LR e Rsdivéll ARl 0genal ed
am ne conpounds descr ereln are 1n st ornu ations conprising a
_wat er - svveﬂieal@bmpwhmtlomdnmr stegeoispnses vmrs%dnaitonh«;cdtmuwnchxm&m er to form
a vis ous IIO n t e

ol yrr s PRt Bufibe HETAGPFL it it R I orboulf B SYELUGRLE, ) ¢
from t he kdveral mofomede froma irchrdjngahwlerpbioym( #he kstb doren amlmiet)urqm]heyﬁr s 15(e.qg.

e pobymr e pg PR PR P R B PR P BEr s P etameny |y

Eﬁ (r)lt ?;35 yt Fbl’(ﬂnlk of the (Ilafsbﬂékb&gnpbﬁm L)Gmfp@u:arseflla}m:mmnﬁxsmataﬁfom ias \eacg dbandI -
- a acr ate cros n wth, a Y entaerythritol. roopol (r

i nt er pol yﬁ%%%vata"%ég S&&F‘BSIHE?*Y‘%B&?@M 4 as-ogidbb| yer that contains a bl ock

copolhyner of polivsleRMisGRGudd thEPloRHE: @) hadddditiad M@'fMedZ@ﬁlﬁh&Fﬁﬁé er.

Sui t abl e grades of carbopol .include but not |im ted to Car bopo

honopol ynadids suchashygenchiosic agddydrpbragnic agid.syhwnq acid, NW%?%IPPﬂ%hhgﬂc Noveong
AA-1 Pol ygak bag fellike; dMorhel mM%YE&ﬁ&cQ@'sﬂch‘%@ Iay&ﬁraefapﬁut&n&&iﬂ ci um

neutral i zed), Noveong CA-2 Pol ycar bophi |l (cal cium neutrali zed) and ot her

conmer ci aPtoploaigaicidaksixanaie agib sy ePPIANBRIPRIPTIE RCidralyEF peidsmysBie acid, Sui t abl e

er gggs \C/)\fsliglgﬁé %83(851)29\8%%23 (J? o J‘Qﬁcc Iﬁ%c&(ﬁqfaqlg ig’yoxgc :a\ltr{&cer :AEFnN% ?gur \QS)R

WBR- 15,05, adibRardrit 26id, N@RaNdﬂMZOIW @e(ﬂ-hydmym@d) banzoic WHR- GOBMUCARFL OC

Pol yrer 300y CARELOG POLUITRIA02: ; DEABELCR, POLYT> 3 A0l bhRALCC
‘aval rom Dow nMpany.

Pol ymer 3 em’ca
Pol y( 1-vi agid, -ZZayfdyomycthaIdstﬂﬁm:)ac'(deaxizctmd)‘onimapichchblobréaemehulfaﬂﬂaad

formul ati gns y he N-hal ogenat.ed ory V, N di hal ogenat ed
am ne cong&ﬂ?‘}g%nteﬁulégﬁ% ac@ 4¥nl%en55| Ag° " ecrarnpa%t“gl?%cq e%rul si ons,

hydr at i ngmegeibicyclofel. 2]+m2&gemtabowcﬁadi@mﬁoheptaﬁdammé ;bhehﬁpmwna:l so be
used. Concentr.atians .of hal ogenated or. N-di hal oge ed .am.ne conpound
may ?%ngeacf“? "bgﬁ‘fehﬁa@iﬂ}e’?l@”g 3& ceBC /‘MWI\REF@TH% Cpg?ﬁ%‘gﬁ?‘?l tions of

pol ymer nEbitakific Adid) Wy @bRHapkthéld %6ill GaRAY bicid 0eatib Ycinahgddhie acid, willtg .  For
exanpl e, 1.n certain inplenent at| ons, the 5concentration of. N hal ogenat ed or

N, N- di hal Bfefadeby @aﬁ%@%@hﬁa’y (BEAG% of (3 Arlsdermedovhenap acidisaraton 096 ( by
wei ght) . HeSeh (ROREAN LEmpduaa Sitld isrephieday r&aﬂeuheoﬂ egwaﬁ altali thefaPionul at e

hi gher concentrations of the N hal ogenated or di hal ogenat ed am ne
conpound. arrgkaliag 27 ien. oz an glmipum rroarwpaqdp@wsaath aperganighasesugbaut 2%

N, N- Ch' a%}lﬁlé AR LAHHE! REthal¥IEhREN-RethiPefiaride QhaMledit Gladean hol d up

to about 5%
by convent10na1 chenncal means.

Examples of acid addition salts include, but are not limited to, mineral or organic
acid salts of basic residues such as substituted amides (for example, when —C(=0)NH- is
present) or alkali or organic salts of acidic residues (for example, when -OP(=0)(OH) is

30 present). Pharmaceutically acceptable salts include, but are not limited to, hydrohalides,

sulfates, methosulfates (quaternary ammonium sulfates), methanesulfonates,
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10sanme conpound. These ratios may differ as different polyners and

N- hal ogenated or N, N-di hal ogenated am ne conpound are conbined in a given
formul ati on. The fornmul ati ons descri bed herein were generally

prepared as foll ows. Polyner was hydrated slowy in purified water with or
wi t hout corwenopkeIeaceuti cal exci pients such as sodi ure@hisesmmsss2sal ts and
buffers. A N-hal ogenated or N, N-di hal ogenat ed am ne 15conpound (e.g.

N, N-di chl oro-2, 2-di met hyl taurine, or "NVC-422") was then added. The

sol ution was then m xed and adjusted to pH between about 3.0 and about 9.0
using a sui ablﬁ acid or e§)r mul at i ons

descri bed # Qpates. a{'ftrqt‘?f OSWﬁSTQaq cegatesqa t%tgsstoxﬁﬁéda seraa ‘about 25
C. In certqiéindtésphritbalilad |m$)harﬁiae&mltlealrymbmpmtd aoidsaddimipn lsatsefuﬂthegher

stability., 20The_s t |ve roul ation .depe enerally on the
parti cul armﬂyi-[Faﬁlaﬁﬁgﬁﬁb% Orfﬁ %@&?ﬂféﬂtnﬁﬁflﬁ g%‘h%ﬁ‘?f% S Yol yrer
used i n t hglbRdsAMdn, rRthanc3hiBoHi¢ hdid/ ,caﬁﬁhﬁﬁﬁﬁﬁicb&d heliehdd, suscigit sadgeneral |y
a function of storage tinme and tenperate. Referring to FIG 1, a

f or nul%at i ofvmstic 204 MAetRr@ABr 0- 2, 2- di met hyl taurine (NVC-422) in 1% AA-1

pol yner retai ng;@f of SaMle &ﬁs/‘b@ffoﬁﬂaefok Bianlph, ICONE Betdedt AIQN. Bfarhh Bbi.,
25di chl oro-2,2-dirnethyltaurine for a peri od of at_]east 35 days when

stored at &(}ekp@(dh andRersingfar: The &iee R aesc6of Blidgmaw. Boout 40 (as
oeoh ot ggl gH n‘d}ékg n ., Pk Clitiod, ?‘qﬁvlnc%HCWﬂﬁar‘ﬁQ&rWhﬁh& @ﬂﬂﬂa@mﬂgfpm begs)as bei ng

avi ng 95% st abi for at |east 35 days when stored from
about 2 C at(p momablel@f? &. witigh aze hérgby xngorpmfgdaﬁgmcbwﬁeﬁereg@iam lity figures, the

5, 0 SR e 0 1L USRI

30slightly ove aporatio rom-t
formul ati dnsmb}éﬂbxﬂﬁﬂdﬂbﬁﬂ@)mm/awmeglb%%mymer that iRefpolymientpat o FI G 2, a
formul ati on of 2% l\%/ S 95%stab| lity for at |east 35 days

g.(;’/o A@- t]fo hoar uspension
when storeléydfart‘?fr’f?gﬁ 8&'58{14’061) Referring to FIG 3, a
formul ati on of ij%lblégemaen-meﬂ%lééelympmh nohede pobygacBBibasidapelimerg(e.g.or at

| east 188 days en .siored at t epper at ur out 25 C,
Sand has soabalbaTayersm Gt Liuize Caante sSadh (ehuferi® BStte 20 ¢
Ref er§g ng Q. PblfoxavadablOfromlted DOW dhén&aﬁe/oxhbéﬁyﬁmrb@o%omipy 1s205 has
92% stability for at |east 70 days n stored at ?’fﬁ C.to about 40 C

Not al | wedrePolxmess rhprdicrsidsressiinke Qt‘i"l'géllﬂ?é‘ﬁfofeoorfaﬂ e§ia§t‘E¥Fbé1 ¢lor nul ati ons of
the N-hal %ﬁﬁ@ﬁoﬁk@&ly{n\a&s&d}b&%&gmtrﬁd 2811 2A8 CGPOR AT rves efostipdeder ei n.

For exanpl e,

with allyl pentaerythritol. Carbopol® interpolymers are a carbomer homopolymer or
copolymer that contains a block copolymer of polyethylene glycol and a long chain alkyl

20 acid ester. Suitable grades of carbopol include but not limited to Carbopol®
homopolymers, Carbopol® copolymers, Carbopol® interpolymers, Noveon® AA-1
Polycarbophil (“AA-17), Noveon® CA-1 Polycarbophil (calcium neutralized), Noveon®
CA-2 Polycarbophil (calcium neutralized) and other commercially available grades of
Carbopol® and Polycarbophil. Suitable grades of Polyox® include but not limited to:

25 WSR N-10, WSR N-80, WSR N-750, WSR N-3000, WSR-205 (“Polyox® 205” of
“Polyox” in certain figures), WSR-1105, WSR N-12K, WSR N-60K, WSR-301, WSR
Coagulant, WSR-308 UCARFLOC Polymer 300, UCARFLOC Polymer 302,
UCARFLOC Polymer 304 and UCARFLOC Polymer 309 available from Dow Chemical
Company. Poly(1-vinyl-2-pyrrolidinone) (Povidone) may also be used.

30 The formulations may be made by mixing the N-halogenated or N, V-

dihalogenated amine compound with the polymer using water. Water/oil emulsions,
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10was observed that a fornulation of 1% of NVC-422 in 2.5% Car bopol (r)
Agua- CC adjusted to pH 4.0 with HCl degraded to about 41%of the initial
concentration of NVC422 (as neasured by UYN s or HPLC) between the tine it
took to prepare the sanple and performthe stability analysis, and degraded
to about 2Wh28I0/ANA3 i nitial concentration by the seconBCHH§R0@Y0S3BHUt 25 C.
Thus, this formul ati on was deened not stable. 15Furthernore, formnulations
of NVC-422 in Carbopol (r) R 1 NF and Carbopol (r) Utrez 10 NF were al so
unstable. It was not possible to neasure stabilities of those sanples

because | ey L QL THLAL LR WIURILAHELAERAPI AUl dhpool o ed af ter

bei ng pre ornu atlons or conpositions described
herein nagZondenﬂrambas of fé-halpgemated ooNAedihglogrnted amirtesompowiduadyrgnge fehvent ,

co- sol vent u n orm ng age rrier,
penetrat i B1PY gﬁhLo:/‘ié‘g?bO%ﬁ g t(F% @LB gpncef“ﬁ%%n t;%otl n\}eer N 3%3% mgtf%{ and
conbi nat : 0. Oﬁ%}t& 85R010% (by welglﬁyint\ed:ére Fepéxaemples uﬁa&ftalmmpkehr;tmatlmgg the Ihu de

wat er, al cohol s e t an r.opano etc and, ot her

ol vt o Sencepeatn phEhNoRERBa e PRl R AP RS PGy ikt BER AR
conpounds o ae¢ko RB&f 01995 @%@t)ﬂr}ﬁ l:bﬂ%lmﬁratlaﬁsT&fq)og&@b heyberqquired ioons nay be
altered with suitable acids and bases, for exa’:@@g Wit h HCl and NaCH. In

var i ous | fesmaleierhigher ensentiaiensiad theY-Aelpesnated gy N alggengtefl AiACahout 3.0 to
€. 9. of @bpd{'texﬁn&e taol‘ﬁmui fofm¥latién Ean lﬁhﬂkﬂto%b&u@% ADOgkh6rd, and

f r om about 5 to about 4. forml ati ons maylnclude

sla| i s andz,@td‘im@thxltaunm “érmm %% Aanéamemléat@alcm h%usts(aé’ogﬁ clthenay be
used., ) Sui gﬁ%%ﬂg@f éﬁf &‘L&%‘ ay dﬁg& aéaﬁfe?é}ﬁ 1@&%&% N)nalogeﬁé k1 @nd Lubs

sol utlons ower a at es, Stand. 55, 197
(1955)); Nbétlﬂualbgetnatedlamtewymgbmdam @ondnqurlmamebfﬁrﬁ@laug@l utions, pH 3.2-7.0

ol A buffbr * Sof TP BALAone oo ety el Bebelith Hripor B b AC PORRRE 0 o

3. 8- 6. 0 ( Gaskydrated\ddvhily 11Epl1r3fnxllwate1 withdt vs@ﬂlélﬁ&))mmosqvﬂaxmmmdctyhateets HC1

L bk AT Pkt £

Sor ers ons corMRiuld (5 MWildichloro-223ihat@HiEauyine, POt MY €42 bmhhdsmdddéda/]‘-]l@l pH 3.0
to 3.8; potasswmblphth [ Na H6070 and
monopot as ARSI é‘?‘é?‘ﬁﬁgﬁauﬁtﬁgg’%ﬁ“'ﬁﬁ%’% &“’é ‘?09 %n%l%l d, pH 7.8
to pH 8. Os&ﬁggagﬁ%ﬁdléiglNawi[ﬂer]estl ng Chem cals "Hydrolysis as a
Function of pH, " Adopted 12 May 101981, 1 abl e

f or mul ati ons laf%ulaﬂﬁqsdjﬁé""py?ﬁ‘i?%&é{ﬁqt #ﬁftlgﬁp‘éﬁé&pg‘-’éﬁﬁ 18“&)’(9;???’?8& s whi ch
can be fopng, wocRemcex%ﬂ Eh:;t)lgxﬁé‘néﬁin@ r&%le%ﬂﬁ‘mﬁitﬁbﬁ& ag hiVe 1@’@@5 RNy, R

Hendr i ckson, 1st edition, Lippincott, |1 ams ki ns,
Phi | adel plihastaHﬂAy 0( 2008) fcamupaqeéepsndsgsn@allm tbhpargaﬂaz;rrl\éhﬂogmfsﬂ porat ed by

refer e.”cezv'sgx? gfhal% Sleh’ ?%ﬁ%ﬁ pbFdTH Rk xPRS fFY1RSS USELIA, Lous Torns,

i ncl udi ng pen 1 ons, enﬁ?s
described herein, is also generally a function of storage time and temperate.

Referring to FIG. 1, a formulation of 1% N,N—dichlofo-2,2-dimethyltaurine

-—r

(NVC-422) in 1% AA-1 polymer retains at least 95% of the initial concentration of N, N-
25 dichloro-2,2-dimethyltaurine for a period of at least 35 days when stored at a temperature
of about 2 °C to about 8 °C, and at about 40 °C (as measured by UV/Vis or HPLC).
Thus, such a formulation is described as being 95% stable (or having 95% stability) for at
least 35 days when stored from about 2 °C to about 40 °C. Note that in this and other
stability figures, the relative concentration of chlorinated amine compound may increase

30 slightly over 100% due to, e.g., evaporation of water from the formulation.
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oi ntments, creans, gels, lotions, pastes, and the |like, as well as powders,
m xtures of powders and the |ike, emnulsions, suspensions as well as

sol uti ons and gaseous fornul ati ons, such as aerosols. For certain
applications, it my be desirable to inpart a pleasant snell, or to mask
20an unpl e2%@p10/8y9833| | of sol utions conprising an N- halPEFaIS2008/053635

N, N- di hal ogenat ed am ne conpound. Accordingly, in another aspect, a stable
formul ati on nmay conprise one or nore N hal ogenated or N, N-di hal ogenat ed
am ne corrpounds descri bed herein and one or nore perfune agents (i.e.
fragrances, nes rfune 8 atible
with the N-hal i{ﬁgﬁ?ﬁget ﬁ&rr Ea)“ %ggér?z‘iwg%lﬁg éﬂgﬁlﬁ%gﬁglsﬂ&%%be used.
Such Stab|f6rd@@da§t@6ﬁla§w\elﬁttn$tmdifrorgabtmtaPCyobiﬂ)u'tm%ﬂh aqueous sol vent (e.g.

t th t hout ds, b |
or mul at ed usi Ratesinede T b1 & Araniagon 6bl% SHG4T b, At BV BRI 888c | bed
herein. Slék gﬂﬁy Rr RAELH TR BYEWh&, dibrel HdaeRbGRR o?ab@dt@emfg gBout ESPENeES,

nitiles, esters used i n or known as perfumes and fragrances. Exanpl es
of suist ablmd pey §5Cetataliy forsat iaaﬁll@&léayswlteh@t@ted&@hqut #&tG.on, nent hol

anethol o, carvene, . SHIRRCL o IREAS or OSITRAC.s2 95 IR BPORB es Sk 0! 1 01

a-terpineol , ace ron acefate,

ci neol e ( etility WDatZ@dsOfl@&e@Z&&Eﬁbid&%ﬂﬂﬁﬁﬁ%ﬂ)&b&ut&wmeol al so  known as
eucal yptol ), canphor, linalool, ethyl linalool, vanjllin, th , 1 soanyl
phenyl ether, Nobabraisr-swellabls (Bﬁ’é@ersr?é{‘ RS psed fgyEopm SE‘bIQ formattations oF the

di met hyl b']f}{ﬁexane%onlj]/mflﬁg@eng{é&%ﬁ@%&&%&n@ﬁé@cﬁ'&ﬂmﬂeuﬁSlio?Exan%ﬂé grtiary

pentyl cyc acetate, 7-octen 2, 6- acetate

1- mettoy1- M%@bmyhatséqrmmﬁe&aﬁ%ﬂyw&@%@é 5% eup dAeeaeQQm ol, 2, 6-
di met hyl heg g@fgg é}l[4 odh rmglydegfmémgﬁoutqmpo%'ﬂi@ ini#4 &i)‘ﬁcen%@(t}?otfwhyl
1, an

acet at e, hyl-4-phenyl, 4-nethyl

- 2- (2- met HZe ;ﬁasomabl)rcéb)r UN{is or HPLG) besvieen thl timesit ek to prepare the sample

tricycl o[ 5. b

2" but y1- 4 3 gt G Ul S Ahe RURKARY  arulR Y HPEARE R LM | o
| i metol, Ghy]tRe iecomleiaadi aboat 39 °C: iThes, thefdmhlatlavwamd;ﬁmkénmm@blmct anal

10di nt hY'Fﬁggtgﬁgf%% 5 s N8 Bl ARG O iy et v ) -1

met hyI cycl cyc xanol benZs ent anol
3- oct anol NI~3w€re at$b nmdtdiyd - IBwas:hcﬂmois;blétoﬁnﬁsmtsthlyﬂhﬁ%—afmaﬂsximpl®- oct anone :

3-oct anon t h hyl .eth t ho- ter but cI ohexan acet at e,
benzene, g@%ﬁ%é’f %‘3?)3 glaf\ efam%f]ﬁ %leaﬁvf/ %ldha
cycl Ohexyl phefﬂﬂb st@El@Ydrm&Iah@tEs or l:oxﬁﬂosnikﬁl; E@Bﬁbﬁdﬁeﬁéﬂﬁﬂn@ﬁﬁmh&ﬁé 6ﬂieh&n0|

bi cycl o[ 2. 2. 1] hept ane- 2-et h hoxytrlc cla[2.2.1.0.2.6 tane, and
bi cycl of 2. raorip}bérpqoaﬁé“@tsemf}/ém@ as F'I‘fo‘i&ioll‘l'e ij g‘{‘%a@n& hbmﬁc%']‘ Hﬁg‘f ane.
Essenfyi al Binkifig hRel cAriel, fslie@Mch chh@ic@OplhstRizeR babthsr iHs@de ingraarhfsidms and

fragrances, such as spear mnt oil, peppermnt oil, lenmon oil, orange oil,
sage oil, @@@%?VW‘PO ci nnanon oi |, pinmento oil, cinnanon | eaf oi |,
perilla oi |, Suitable solvents and co-solvents 1nclude water, alcohols (e.g. methanol, ethanol,

propanols, etc.), and other solvents in which the N-halogenated and/or N, N-dihalogenated
amine compounds and perfume agents are soluble.
25 The stable formulations may be altered with suitable acids and bases, for example
with HC1 and NaOH. In various implementations, the formulations may have a pH from
about 3.0 to 9.0, e.g. from about 3.0 to about 7.0, e.g. about 3.0 to about 6.0, and e.g.
from about 3.5 to about 4.5.
Stable formulations may include salts and buffers. For example, a saline solution
30 (e.g. NaC1l) may be used. Suitable buffers include, but are not limited to, Clark and Lubs
solutions, pH 2.2-4.0 (Bower and Bates, J. Res Natn. Bur. Stand. 55, 197 (1955));
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20w ntergreen oil, clove oil, and eucal yptus oil, may al so be used.

Any suitable concentration of perfune agent nay be used in a perfune
formulation. In certain inplenmentations, a perfunme agent may be present in
a concentration from about 0.01%to about 10% for exangl e from about 0.02%
to about 1WP2I/HYF2 exanple from about 0, 05% to about BCHYS20M36F nore
perfume agents nmay 25be used in a given perfurre formul ati on. A stabl e
formul ati on may al so conprise an N-hal ogenated or N,.N-dihal ogenated am ne
conpound, a water-swellable polyner, and a perfune agent. By way of exanple

and not |bé&,Bé£JdQﬁbthf4/gl§tﬁaﬁ@£&d-i\@OMﬁfet lutiEay, pmmm mﬁ&ﬂ%wnchl oro-2, 2-

dinmethyltaurine in 1% ci neol e. anot her exarrpl

for nul at i & Raagd, %bédﬁpﬂ%é%ﬁ))s%Wﬁﬁ%wﬂ@ﬁlea%d buigerisalugns, aﬂr3r7n§~61 n 1%
Pol Ex |
OLYOX(I) s finic - Ig(fﬁ{f;ogffﬁ%{ug&%p@x 3@ @Ggeﬁﬁamgﬁ Bl YoP1 N Examp es

2-5 belo aqueous tion of 2% NVC 422
in 0.5% c(h?é@]),@om @Myl;atteaHCﬂ |bu@°erfsoh1tlams pHéé)c7QSan@|%,y&ulhﬁoal§‘émn 25 C.

mot thi s Bkt |25t EARIE RO STl plird Shiso b 0RO 480 1 5715, 7 =

0. 2% 0. 3%orefisod§MainEn@mbld 3M3d1 2P potemtim hipkthd @Bl pHi3l.0 toi3e® for at

| east 132 _days at. t ! LA CF ct hvity of formulations
descri bedp‘%#ﬂﬁ"}?blﬁﬂgﬁ%g‘\éﬁmg@%’ﬁ#ﬁ&@?@ﬁuaﬁg@ %gsa%n PSS hows t he
resul ts ophapkaciNabHIWH 6036 PH SaBeraYaQH/bétidhd\YE- 74823 pil 10 €seaRECN

forrrulatl ns of 5% t.Ieft and 3% Pol yox 5 (plate at
right); ‘?ﬂ%f AAP‘FH%‘%%%%? Y 8 thgrh%ﬂﬁf é}/lo@g%ﬁgon (at the

| ef t 4@f 1mch11p 1@)11 FIGS. 7-8 show simlar results of several perfune
fornul ations of IC- 42 See Exanples 7-8 for further detail Certain
pol yrer f or nul $eble femylations mayaktogenda Rbgreaceytigaly aRorRIfRle BYHRIEHNS ani ne

conpound RhRAVE: BONBIAFRMIH: ThE Sabicabnd BrddticcdyPrBARIcHIR Al , antiviral,
antifungal, etc.) activity as conpared to solutions containin

N hal ogenHeedsickion, ei1q. g ediionolinpineatt M iems e Balkins bl aé@nl%d’rfd%%ﬂoéhea For
exanpl e, EtF;)@Fes%ﬁgqgswmﬁas &réﬂfn@wpaﬁate%ﬁéfe@n&/wy&ﬂ&é ina 1% Pol yox(r)

WBR- 205 ( Pol yox™ "I'n ceftain ures) kills S. aureous
nor e1% api dl y t$1alvie firenlaboBYRINASS UV arigus forms, aleﬁeng sMencaviens, emulsiops.| rati os

of N-halo show such
enhanced g@ VI fcrggrﬂ%\lé%qu%g%g@ tﬁg?mgﬁ(g%ﬁug%gggg&%eggﬁwe% -422 in 3%
20Po| yox( pc)w@%anldltlhd ldce&mldsmm;slspatsmabmelt Iesobuines andtgeseans a sol uti on of

. 6% NVC—ﬁ h na %%‘X Referring to FIG 11, a greater anount
of S. aur s T}“’P %ﬁén exposed to a fornulation of 0.6% NVC-422 in
0. 75% AA-1 thali’nmhmjnﬁppﬂma&dshmwb&r&sirﬂ)leﬁt%impmiﬁ]eééammmuewenm@kuti on) or

0,
a 0. 75 o Sglll llf:}p e%?an(t);mﬁf\ og' so?ut%nse éoggn%magla%%’-ggjgg%ggtgd 8r' N,%)—(?lha]ogenated

amine compound. Accordingly, in another aspect, a stable formulation may comprise

one or more N-halogenated or N,N-dihalogenated amine compounds described herein and
one or more perfume agents (i.e. fragrances, colognes, or perfumes). Any type of
perfume agent compatible with the N-halogenated and N, N-dihalogenated amine

25 compounds may be used. Such stable perfume agents will generally be in an aqueous
solvent (e.g. water with or without acids, bases, buffers, etc.) but may also be formulated
using other solvents, co-solvents, excipients, etc. described herein. Suitable perfume
agents include alcohols, aldehydes, ketones, nitriles, and esters used in or known as
perfumes and fragrances. Examples of suitable perfume agents include, without

30 limitation, menthol, anethole, carvone, eugénol, limonene, ocimene, n-decylalcohol,

citronellol, a-terpineol, methyl salicylate, methyl acetate, citronellyl acetate, cineole (e.g.
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2512 illustrates enhanced activity of a forrmulation of 0.6% NVC-422 in 3%
Pol yox(r) 205. It can clearly be seen that the degree of killing of S.
aureous in these enhanced fornul ati on exanples is greater than a sinple
additive effect of the individual constituents of the fornulations.

For mul at i orYsO 3888¥73¥ed herein may be used as anti m cr oFICAIUSEWP/AI#2L | ons f or
30application to a subject, and be useful in a nethod of preventing or
treating an infection caused by a bacterial, a mcrobial, a sporal, a
fungal or a viral activity, the nethod conprising the adm nistration of an

o1 ect ve ARl oL bSe s LML) R I Q51005 PRI ol T oved

adhesi on, al ne el’eas I'm crobial age and ot her
propert i esisdamyt pivgagl dtisnrisdbomeplpisbloabéobmethfy] dther, 22t | mi cr obi al agent with no

such pol yngr.  Thes | at i gns ,may,. be. ied tqg hextern areas of a
subj ect , ﬁ%‘ﬁthgglc?' ﬁ8E2§12ﬁﬁe,p%r?§%r"farb§ﬁgllcnaacllqalg,gth?'loegﬁ{i238%%@'3&%nes such as the

buccal MucgsRhexafRbAGET-0dRICDS B2,60 dibietliyt adetirg s anethylteisopromil mucosa,

ol factory nucosa, oral nucosa, bronchjal nucqgsga, uterine nucosa, and ot her
ar eas 5of tW@OB@@VSTX%&C%W%F@“@}W@%V&“OLJ%& Hﬁlg‘&%‘y g '%{'rfgphf’&é]i na. For

exanpl e, anfRidUdipienProxitle, dipRiehligh 2tatd) 1, 3%dibRant-21Ry-thfethiFledtphéhy met hod to
treat a bacterial skin infection (e. %r acne, 10cellulitis, ec]t hyma,
fol I'iculi t4methyl2uAmeathydprepyligiehydrp b Rygan-4-oh gthybrirydole antt-7-8 dﬁéﬂ'

aniiout it . b o s
admi ni s erz-@b@@Ha}?gé ﬁ%ge&ﬂr%fec [BRKAT, Rbutl N2 4femeiath 80 6@&,@6%@1394,@

interest. _ l'ations descriibed herei'n may al so be used as or
part of a tpmetyhdl3-deraae.dimetelshibi-frideeadiene pirilesmethyldavepdekaigne gptaedlzer | an

ant | 101 OBk LRI b o B 1AL A0l RELLQERSRIL ant or deodorant . 2

topi cal skin or wou sinfectant, a facial® 15wash, " a body wash, an acne
treat ment methyogclohaxeme), pitersiary batyl eyelahiexanok pefizenscpeprandl éoctapolshanpoo, and a
dental ringe (e, q. thyash), ., The atd o herei n may
al so be us‘gwﬁﬁqiy}'g'%{zﬁée{r Egﬁbr?%ﬁ@’ét% ?fﬁasn?l’ ?E’g{aﬁ%%%ggﬁ@?b@ﬁﬂgﬂﬁgﬂr educi ng
mi crobi al glicoydrihoitertiary botylityctuhexrmybavetatesbanzeree[2-@ -eghoxpsthexyg ethylabt | ens

cl eanser, in bacterial jnactivatian, ophthal m i.gations, general

sur gi cal Zﬁlﬂﬂxé"gé(trzéflﬁe%yﬂeti‘%ﬁ?ﬁlmnﬁ’gcyglﬁk%ﬁy@@wﬁse@ ryg F@glf’)ll'i(%st r unent ?

di si nfsect iigépégpm;ctlanéngeﬂdim bad"ydllo[ml]hwmtz-?hgli-w ection, dent a: y
Instrunents di sinfecilo a Icaflo od sanitgtlon I ncludl ng

di si nf ect i%@%WFW&&PQ'?Q%P%@‘?EW@?Q%%ﬁ?%@%&?l?ygééd herein may al so
be usef ul ﬁ&ﬁoy@yﬁﬂ:y&lb%@@. nents]btahe NBREniandiBA i dingredishts e Hatptaatsor chronic
Rhi nosi nusitis or_other fungal infections sulch as .25,C}i tis, Dermatitis,
Bronchi t i tysed inmseimeTand frageaness. syeh ppaararotli Reppemingioil, lemom ofly Qrgnge

i nfecti onsyPEasseH, BEH oil, TitnAmBS o Qimédtb 5il, FEREROR AT bil, perildadini ti s, fungal
infections of the gastrointestinal tract, such as, Stomatitis, Oesophagitis,
Ent er3ot i s, wintergregngal clove aibendepsalyptus pid mayedlserbs usedich as Pyel onephrititis,

Ureteritis, CyHiylshBablOdonbln®bfidd dfperfulit!hdenemBPbusel fa pfume at i ons
descri bed herein"may have antim crobial activity against many other
formulation. In certain implementations, a perfume agent may be present in a
concentration from about 0.01% to about 10%, for example from about 0.02% to about
1%, or for example from about 0.05% to about 0.5%. One or more perfume agents may
25 be used in a given perfume formulation.

A stable formulation may also comprise an N-halogenated or N,N-dihalogenated
amine compound, a water-swellable polymer, and a perfume agent. By way of example
and not limitation, a stable formulation may comprise 1% N, N-dichloro-2,2-
dimethyltaurine in 1% AA-1 and 0.1% cineole. In anofher example, a formulation may

30 comprise 0.3% N, N-dichloro-2,2-dimethyltaurine in 1% Polyox® 205 and 0.2% 3-

octanone. Other examples are given in Examples 2-5 below.
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30m croorgani snms, including Escherichia coli, Listeria nonocytogenes,

St aphyl ococcus aureus, nethicillin-resistant S. aureus (MRSA), Pseudononas
aer ugi nosa, Lactobacillus, yeast, vancomycin-resistant enterococcus,

nol ds, and spores, |nclud|ng spores of anthrax and cysts of Acanthanneba

I n part|cuvﬁhm“WHﬁn?ornulatlons of the present inventi BAI/HRAP0E38ef ul in
the treatnent of several different strains of Bacillus anthracis.
Vancomyci nresi stant bacteria, MRSA and others are easily destroyed by the
conpositions of the 5present invention. Exanples of bacteria inplicated in

peri odont al d'ﬁ&&%ﬁ%mms%rm&ﬁswmmﬁoﬁmmmmmtms%cinealemﬂ on are

Bact eri odes gi ngiva i nternmedi us, Acti nonyces acti nonycet enconi t ans

and B. foP&pistabi ty@xemfﬂsbisﬁdkaywcab@rtﬂa °*EhHermylationstingeaneentiatonsedt i t i s
(i nfectiop 1of 0509l ARinkilk k6 inlsNERARTRRAI S fus TonaMRROCCUS

%
agal acti ae 17428 f r épt ococcus | n%ant arius. her applications may b
10envi sageﬂZ%EW(MPI_ES 0Eb@.r B2 %, 013%.A0d%, a8d|0. %51?9133@“@?}011 had 90% f or rrul ation

of 1%/V, d r.0q I, net e in 1% AA-1 was prepared as foll ows.
A1l SA(MI\% ilife Ifﬁrta?(l)e%St(Z)lﬂﬁ%aw'%%?EiA@l Pol ycar bophi | was prepared by

15sl oW y add| nmddnemmmal ragma‘gexﬂfornmlanansadeswmed Gersinimayi eghowen py event

clunping o I1in . A 4% S0 o

[V, N-di chfyg P&)Q‘gﬁ“ ?ﬁ’?@gh;?‘?'g({ﬁhf’ﬁé (\)X/? ;tso B?L%g%gl%séﬁ'a?faot%gy. Anmount s of
the two SEV@-42nSonsane ir foatulatione df 0.05% YAR! dplatkat MftNardi 3% Polyox 2205

di et hyl taurine, / 1tg / utllo Thepa% he sol.utié)p o afdjustedto
Chout b ol Agidhpite ARG PP DRt A0S P S E oo P Rl

~ Formgj ati egh plate ) FIGSL Y0858 wtsirailar @sult d¥-seveddlperfome fozmdiatieisof INVaCd e
("NVC422") 2% ci neol e was prepared by m xing 1% NVC-422 (wv) in 100

m of 0. 96@651“%%) s TnpleL furdiet 4stallon, fol | owed by the addition of 0.2%

1,8-cineol e (Védain ﬂaﬁﬁnérmlﬁdtmgs épinw heQGgéﬁ@t%d 6f FAdifAdednle@bin@i®s, and had
a spicy, eucalyptus-I1ke snel Oct anone For mul ati on

A 1% sol utémppupd nwhﬁwmhme(bﬂﬁ%lgob'é{@ﬂoﬁ@b@ﬁ@%raéb‘é}ﬁé{?nﬂﬁmﬁﬁlx?tﬁ@ 1%
NVC- 422 (mg gyggf%%ea*to Dluttbnd f&lﬁﬁlﬂn% (NS0 Rhid | bPRN- &Rhibgye@daby the
(0] -0C e res u t

addi ti on t anone I'hg sol ution was clear and
col on$ essamamdompeing cempang, alO@WeEQI exanple A 1Gs PréllquS tB@E%awpﬂféwn of Canphor

by i x; noC I NVEAF3 b e SR g (M LS e URERORD TS P oPAr €
fol | oned Byured)dilredadrieouy mxfre thpidlry thamphern 0. 6WNYC-4Z2® used alond. fdowseut i on was
L Ty R e I e e e
sani t i zat sueh entanoel activige ,FIGr 1®ghoers tides fmﬂnolaogl 6%0.6%111{5!@-422 iniewas prepar ed
Exardl o 1TOUPEAOS IR, orRes L ?A;éﬁé’ca%*a‘fq?%a“s%@&@%?PQ{%%WQ&?Z%&“?i ng
formul ati Q@I,M@@em xed thoroughly. '
Referring to FIG. 11, a greater amount of S. aureous was killed when exposed to a
formulation of 0.6% NVC-422 in 0.75% AA-1 than when exposed to either 0.6% NVC-
422 (in aqueous solution) or a 0.75% solution of AA-1 alone. See also Example 9. FIG.
25 12 illustrates enhanced activity of a formulation of 0.6% NVC-422 in 3% Polyox® 205.
It can clearly be seen that the degree of killing of S. aureous in these enhanced
formulation examples is greater than a simple additive effect of the individual
constituents of the formulations.
Formulations described herein may be used as antimicrobial formulations for
30 application to a subject, and be useful in a method of preventing or treating an infection

caused by a bacterial, a microbial, a sporal, a fungal or a viral activity, the method
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10Exanpl e 6: Time-Kill Assays of Antimcrobial Gel Fornulations

| solated S. aureus colonies were picked into 5 nL Tryptic Soy Broth (TSB)
and grown for 4-6 hours at 37 C. Stock titers were determi ned by drop plate
met hod. A working stock of S. aureus was prepared by dilution of the

cul ture to VMORNMKEI97Bnocul um of 1.5x108 col ony form ng PETIE2Q0@PI25Sper L i n
sterile pH 4.0 saline. 900 p.1, of each 1lbtested formulation was placed in
sterile glass tubes. A 0.1 inL aliquot of S. aureus suspension containing
1..5x108 CFU/ nL was inoculated into the test sanple container to give a
final 1 NOCHEIMILAL ik ot A el bt ofiHliR claRBEM Rt dolllAShAKLAD_Was

i mredi ately xXe or seconds follow ng 1 noculation using a vortex and

i ncubat ed fatmulaioms meyperdmproyed Adhesion, actbdtynsustatned pdeasoofithel on t he

i nocul at ed sampl.es after 0. 5, 15. 30 20and 60 m put.es |1 owi ng

ool at | G R i eB:and gtngPpipPties R s PRB SR BBHTAITT o B obi =l “test agent
was pl acedhntifficeotdal dgém kvithfnotstich golyimene Thesa formubagiotny mashbe ahpleditonl al i quot of

each sanmple in DE broth was dro |.ated o ropriately. |abel ed agar

i hed 25 /el SR aoRBeT gha By kit ber> BUPaRS SRS DeMBROESRERE o
growt h assgssiRAtmuctia, £938h4pe4 Ghuédia0 PasBic hitsd, MEssbadlinitoRE biftbry he nunber  of
col oni es present on the plates was counted. The total nun}égr of survivors
at each tiTHEORD PR MiERsaLIPRChihMuEOSA ST fRY5PSA #Rst QUheE 2tset P1dBaMYobt ai ned by

the dil ut iiﬁ&uéiﬁ%{h@"eye, urethra, rectum and42ira€ ¥6t &ampOMorinil8628hI . SRINVOr M i n
FIG 3 show that treatnment with 0. 3% 30NVC-422/ 1% PQI%O_XC%) resulted in

conpl et e K42Rlin i % A% 1Ay brivsedeinpesshaddn freqtjatbacteriad okin Anfestion fe-g136P% resul t ed
in coppl et [ PR3 : A Ql id show an
P! el&n ﬁtisbﬁ% fb’ihcuﬁtﬁ%ﬂ%ﬁﬂe{%és@, Flé’dsﬂ{siﬁnéo?, RE LML HbHpiide y

antibacterial a ‘ results. ownln@g(aphical formin FIG 4
show t hat admésistemingt angiffettive aggnnieCieAormadatiop|ty e aread injgrest 0. 6% NVC- 422

al one resul ted i et e ki 0. 1N 1%4Pal | acebo)
di d not show a@ggoﬁﬁqﬁgg edrelgégibg%lé f’]g/li%%a?; Tﬂs&fg#ﬁdeagﬂﬂ %g{;f?aatf% kS%H%fc%i on Assay
of Anti m corebinadtic GeicleFmrchab ahardrsgnitizer, an antiiniirebial ovastapmwvipg, @. 6% NVC- 422

(Drug Contral l.i.quj. d H =5..0:. 3% Pol yox(,.) WSR . acebo). Li qui d,
RT. pH= %‘86%“3“0".‘%%6‘#*3781’2‘2‘? of d%q%’ﬁf}?’?g?!%{ﬁ g%?f ‘5‘6*5",% ﬁ"g%‘%ﬁ’ "F@‘)ﬁﬂ, pH = 5. 0:
0. 75%sAA- lwdsk) gdh &ash, @n 6o MainkRPdr@ni a8heAdnsd, adtdinihed Y ghne PAdud, { al t er nat e
pl acebo) re prepared, . .The first three test articles appeared as clear

|'i qui ds, ﬁ@%g%ﬁgqﬁﬁpﬂ?é%gdﬁ%‘g%‘?’?@'as gel s. The sanples were tested in
the radial difflusfemuREsYleagbbdbdreil mayalse bs usdid is othtDspplitatidhs,each

formul ati on were tested in duplicate on twp plates each = 4 total).
Psoft

“including controlling or reducing microbial growth in ution or on a surface, e.g. as a

contact lens cleanser, in bacterial inactivation, ophthalmic applications, general surgical

20 preparation including oncology, surgical instrument disinfection, medical device and
instrument disinfection, dental instruments disinfection and application in food sanitation
including disinfection of surface areas.

The formulations described herein may also be useful for the treatment of fungal

infections, such as acute or chronic Rhinosinusitis or other fungal infections such as

25 Otitis, Dermatitis, Bronchititis, Pneumonia’s such as Pneumocystis carinii, the fungal
infections of sex organs, such as Colpitis, Endometritis, Balnitis, fungal infections of the
gastrointestinal tract, such as Stomatitis, Oesophagitis, Enteritis, or fungal infections of
the urethra, such as Pyelonephrititis, Ureteritis, Cystitis, or Urethritis. Furthermore, the
formulations described herein may have antimicrobial activity against many other

30 microorganisms, including Escherichia coli, Listeria monocytogenes, Staphylococcus

aureus, methicillin-resistant S. gureus (MRSA), Pseudomonas aeruginosa, Lactobacillus,
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Results are shown on FIG 6. These results may be sunmarized as follows: 15
0. 6% NVC- 422, pH 5 produced a clearing zone of 15.3 mm (Table 1). 3%

Pol yox(r) and 0.75% AA-1 without NVC- 422 (pl acebos) did not produce any
clearing zones. Test fornulations (0.6% NVC-422 /3% Pol yox(r) and 0.6%
NVC422/ 0. 79280019723 oduced cl earing zones of 12.5 nm BY HSZOP P24t i ng

20t hat activity of NVC-422 in fornulations may be sonmewhat reduced conpared
to that of NVC-422 in saline solution. Table 1. Cearing zone dianeters, mm
Test ArticleSanple 1 Sanple 2 Sanple 3 Sanple 4Average +1- SD 0.75% AA-1

0. 6% NVC ?eza%t %%cgrgyglﬁ-réls%ta}lﬁerﬁékr%co]w\% H1|5‘ld§ and spores, including spores of anthrax

and cysts of Acanthamoeba. In particular, the formulations of the present invention may
be useful in the treatment of several different strains of Bacillus anthracis. Vancomycin-
resistant bacteria, MRSA, and others are easily destroyed by the compositions of the
5 present invention. Examples of bacteria implicated in periodontal disease and destroyed
by the compounds of this invention are Bacteriodes gingivalis, B. intermedius,
Actinomyces actinomycetemcomitans and B. forsythus. Examples of bacteria that are
implicated in mastitis (infection of cow udder) and killed by the compounds are
Streptococcus agalactiaé and Streptococcus infantarius. Other applications may be
10 envisaged. -
\ EXAMPLES

Example 1: AA-1 Gel Formulation

A formulation of 1% N, N-dichloro-2,2-dimethyltaurine in 1% AA-1 was prepared

as follows. A 1.5% (w/v) solution of Noveon® AA-1 Polycarbophil was prepared by
15 slowly adding the gelling agent to water while stirring to prevent clumping of the gelling

agent. A 4% solution of N, N-dichloro-2,2-dimethyltaurine (w/v) was prepared separately.
Amounts of the two solutions were then mixed to form é 1% N, N-dichloro-2,2-
dimethyltaurine / 1% AA-1 solution. The pH of the solution was adjusted to about 5.0
using HCI (and NaOH if necessary).

20 Example 2: Cineole Formulation
A 1% solution of N, N-dichloro-2,2-dimethyltaurine (“NVC-422") in 0.2% cineole

was prepared by mixing 1% NVC-422 (w/v) in 100 ml of 0.9% saline (NaCl) solution,
followed by the addition of 0.2% 1,8-éineole (v/v). The resulting solution was clear and
colorless, and had a spicy, eucalyptus-like smell.

25 | Example 3: 3-Octanone Formulation

‘ A 1% solution of NVC-422 in 0.5% 3-octanone was prepared by mixing 1%

NVC-422 (w/v) in 100 ml of 0.9% saline (NaCl) solution, followed by the addition of
0.5% 3-octanone (v/v). The resulting solution was clear and colorless, and had a strong,
sweet, floral smell.

30 Example 4: Camphor Formulation
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0.75% AA-1 + 14 14 12 10 12.5+1-1.9 0. 6% NVC- 422 3% Pol yox(r)

10

15

20

25

30

WO 2010/019723 PCT/US2009/053625

A 1% solution of NVC-422 in 0.1% camphor was prepared by mixing 1% NVC-
422 (w/v) in 100 m! of 0.9% saline (NaCl) solution, followed by the addition of 0.1%
camphor (w/v). The resulting solution was clear and colorless, and had a woody, vanilla
or eucalyptus-like smell.

Example 5: Gel for Dermatological Application
A gel for hand sanitization, acne rinse, or other dermatological application was

prepared as follows. A 1% NVC-422/1% AA-1 solution was prepared according to
Example 1. About 0.1% cineole (v/v) was then added, and the resulting formulation was

mixed thoroughly.

Example 6: Time-Kill Assays of Antimicrobial Gel Formulations
Isolated S. aureus colonies were picked into 5 mL Tryptic Soy Broth (TSB) and

grown for 4-6 hours at 37 °C. Stock titers were determined by drop plate method. A
working stock of S. aureus was prepared by dilution of the culture to a final inoculum of
1.5x108 colony forming units (CFU) per mL in sterile pH 4.0 saline. 900 uL of each
tested formulation was placed in sterile glass tubes. A 0.1 mL aliquot of S. aureus
suspension containing 1.5x10* CFU/mL was inoculated into the test sample container to
give a final inoculum of 1.5x10” CFU/mL. The inoculated formulation was immediately
mixed for 3 seconds following inoculation using a vortex and incubated at room
temperature. A plate count was performed on the inoculated samples after 0, 5, 15, 30
and 60 minutes following inoculation as follows:
¢ (.1 mL of the inoculated antimicrobial test agent was placed into 0.9 mL
of the D/E neutralizing broth
e A0.1 mL aliquot of each sample in D/E broth was drop plated on
appropriately labeled agar dishes _
All plates were incubated at 37 °C for 24 hours for bacterial growth assessment.
At the conclusion of the incubation period the number of colonies present on the plates
was counted. The total number of survivors at each time point was calculated by
multiplying the CFU count obtained by the dilution factor.
The results shown in graphical form in FIG. 3 show that treatment with 0.3%
NVC-422/1% Polyox® resulted in complete kill in 30 min, while treatment with 0.3%
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- 3% Pol yox(r) + 13 12 12 13 12.5+1-0.6 0. 6% NVC- 422 Exanpl e 8:
Radi al Di ffusion Assay of Antim crobial Perfune Fornul ations Radi al
di ffusion assays showi ng the antimcrobial activity of N, N-dichloro-2, 2-

di et hyl tauri ne (‘ NVC-422") were performed as follows. The fornul ation
sanpl es weWO WWMEA3 i n the radial diffusion assay agai RST/URMUBIREs ATCC
6538. A standard culture of S. Saureus was grown in tryptic soy broth (TSB)

for 4-6 hrs. The culture was adjusted to 1 x 108 CFU/ nL by absorbance
reading at 600 rim Each tryptic soy agar (TSA) plate was inocul ated using

a steril e%ﬁ%h@@%mg ufl&fiin%ﬁlgfeké 18156 1O 195 ¥oll N® RohE HldcBbdiid gubat or at

35 C. Ato I's per ate (using 8 bi opsy punches) were nade
and 100 pshbowodnyfagtibaeteatl astivifyas pi petted into each well. The TSA plates were

i ncubat ed over.ii gh . "y rage, i [ zones was
measured t he n%(%e%lgégh@c%%fggp}mqgﬁ(%nﬁ%%g{ggjﬁ%ﬁff a?%entg %/\Vgﬂ\?gl S. Referring
to FIGS. M-mﬁi%ﬂ’erybx@ maswitth@® 69.tNNeC-d22 nlone gesndfedrih/@rzﬂﬂeteailbindﬁ the mddl e

rows é'? howmtirtl.ei%alg(glgfslxi@tai/ong f(pl:lyc\éga)%ﬁg n<i)tr]<,hg'w Qg}f gn"{l%gcterial activity.
Example 7: Radial Diffusion Assay of Antimicrobial Gel Formulations _
Vials containing 0.6% NVC-422 (Drug Control), liquid, pH = 5.0; 3% Polyox®
WSR 205 (Placebo) Liquid, R.T. pH = 5.0; 0.6% NVC-422 / 3% Polyox® WSR 205,
Liquid, R.T., pH = 5.0; 0.75% AA-1 (Placebo), 0.6% NVC-422/0.75% AA-1 and 0.23 %
10 AA-1 (alternate placebo) were prepared.. The first three test articles appeared as clear

liquids, while the last three appeared as gels. The samples were tested in the radial
diffusion assay against S. aureus 29213. 100 pl of each formulation were tested in
duplicate on two plates each (n = 4 total).
Results are shown on FIG. 6. These results may be summarized as follows:
15 e 0.6%NVC-422, pH 5 produced a clearing zone of 15.3 mm (Table 1).
e 3% Polyox® and 0.75% AA-1 without NVC-422 (placebos) did not
produce any clearing zones.
o Test formulations (0.6% NVC-422 / 3% Polyox® and 0.6% NVC-
422/0.75% AA-1) produced clearing zones of 12.5 mm each, indicating
20 that activity of NVC-422 in formulations may be somewhat reduced
compared to that of NVC-422 in saline solution.

Table 1. Clearing zone diameters, mm

Test Article Sample1 Sample2 Sample3 Sample 4 Average +/- SD
0.75% AA-1 _ - - - - -

0.6% NVC-422, 15 16 16 14 15.3+/-1.0
pHS | |
0.75% AA-1 + 14 14 12 10 12.5+/-1.9
0.6% NVC-422

3% Polyox® - - - - -

3% Polyox® + 13 12 12 13 12.5+/-0.6

0.6% NVC-422
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formul ation, and the right rows show activity of the perfume agent al one
(negative control). These results show that NVC- 422 has anti bacteri al
activity in the perfune 15fornul ations tested. Exanple 9: Calgary Biofilm
Devi ce (MBECTn) Assay Methods: Viable cell count S. aureus 6538 biofil mwas
grown in "AWaUMIBBofi | m el i m nating 20concentrati on" PCTNBEQYS3fSat es f or
24 hr at 35 Cin TSB prior to treatnent using the foll ow ng nethod:

Prepare a standard i noculumby transferring a well isolated colony froma
stock agar plate to 4 to 5 nl of suitable broth nmedium specified in the
ATCC product ecitigatl eet .10 i I ncubat e at
37 C on 25a SM@i .Slonféjsggv-%%ﬁ"#}&gé%%%ﬁb &%O?@@hﬁélﬁ% into a 50 m
coni cal tube c®adial diffision?23sayk simwangtheastimiorobid pativity bhNAGdididpeehZzent r at i on

to reach apn apsorhan i, of Q. 04-0. at 0. nm, Shake tube gentl
b ©r ans AaPanHRE CRVICERRT Rerk prrtormien s FBoR, PRCHR R Sifrels® BRe L
into each &ddlin @fe rhdid d3RIsEArY¥saBla@dihst 19 BRESWTCE ¢3381 & stabliag eulplrabfs.on a

shaker and incubate plate at 37 C _The sgg{er ho%{ld be set tg bet ween 100
and 150 r eHEHEPROIEVBER IrRtG 3R DIofHN)SB) for 'gﬁ-nili‘FeC HE sagEren it Xr i al

titer on tipecHylmt BfassbARstRREhdinaQe Bb0Hh bEadGRtiPkd dgaf( TS ) pRid wis di | uti on,
or other nethod such as conparison with turbidity standards. Diluted
i nocul ut n inesslated usiasg aiststite cotion rab/anl was allowed to dry fpr Hlans ipaigeubajor appg,

200p. 1. D5 et 464 lebihe (R § b 1Py DEAHEQMeHd ABADDi 4 0_each

wel I's of black Costar p vé l1d and rinse in a

2001. 1. | . foraB&itioh atae pipottedlintpiencht well: oTheiTivdeplases werk inerbased evenughtat 350 ace t he
lid in angh C i RLng. = et L 7] r and sonicate in
wat er1rabat th ?rile ?@rﬁ%rﬁ&%ﬁg?b@%ﬁ%ﬁ ?S(?(rﬁag r em%cg&%ééf&??)gn%ﬁe di sper sed

bi of i | m arfdmagatioatway apfilied teetwiorwedls pRefesring0¢ BKIRI7F8, thy 12 ®wstsh@v EheNeut r al i zi ng

broth. The C chix tai ning .pegs coated w b bl Q! S [ rinsed in
bl at e castaPr Ny ottt iR A E ek B Ay G AR bl |

treat ment fednilationdndttiee righnicwsshong adtivityol thieiperfemé agentfomd (negatise t ot al . The
lid was neutralized in a plate taining 2000. Y E Neutralization broth in
each wel | Cﬁﬁtﬂo e?‘?ﬁ‘?ﬂ“&ﬁsé QY atstg'ﬁﬁé@? él&§ zgm%actena'l-')éctlwty mtrhe per%ume |

15 formulations tested.

O

Example 9: Cal Biofilm Device (MBEC™) Assa;
Methods:
Viable cell count
S. aureus 6538 biofilm was grown in “minimum biofilm eliminating
20 concentration” (“MBEC”) plates for 24 hr at 35 °C in TSB prior to treatment using the
following method:

e Prepare a standard inoculum by transferring a well isolated colony from a
stock agar plate to 4 to 5 ml of suitable broth medium specified in the ATCC
product specification sheet for each individual organism. Incubate at 37 °C on

25 a shaker for 4-6 hr.

e Add ~2 ml of standard inoculum into a 50 ml conical tube containing 20 ml
broth medium. Adjust inoculum concentration to reach an absorbance reading
of 0.04-0.05 at 600 nm. Shake tube gently and transfer into sterile solution
basin. Pipet 150 pl diluted inoculum into each well of the Calgary Biofilm

30 device plate. Place plate on a shaker and incubate plate at 37 °C. The shaker
should be set to between 100 and 150 revolutions per minute (RPM).
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15for 15 mnutes. Serial dilution was perforned to cal culate viable cell
counts. Absorbance reading S. aureus 6538 biofilmwas grown in MBEC
plates for 24 hr at 35 Cfor 24 hr in TSB prior to treatnment using the

met hod descri be above. The MBEC |id containing pegs coated with biofilmwas
first rins¥@2HW/039B ate containing 2001.d of PBS in eaBRT/HEIP/458425 1

20m nute, prior to treatnment with a plate containing formulations for 60
mnutes total. The lid was neutralized in a plate containing 2000D E
Neutralization broth in each well for 1 mnute before transferring the lid
into a plate contgj.ni LSB L . P 1 ated

over ni ght at 3§ P.%{e%g@gr gé(r%%gl b\%gtgh?égg%gtd{%égﬁe%%%gﬁfl g?q%g{;\lnﬂﬁ %%5 Resul t s:
25Vi al s cont ai ni platifg ePdenindilaton, pPathergneth@isuth acoppatisonAvith tafdisl11/ 36- 2)

0.75% AA-1 (PHO811/ 36 3)~.1 0..6% - 422/.0 759 H0811/ 36-4), 3%
Pol yox(r) WER 20%@%%?1&‘8@6@}‘%%%%%@&?%@67@5}?}581 yox(r) WER 205
(PHO811/ 36- 6) wePgefé BIBKIEPBS,A0DLE DVE Nearsizing beotit27p il B/ Neditdlizignpl es wer e

simul taneously tested in the_ M3 6-wel || assay agai nst S. aureus 6538.
30Vi abl e cel |~ cobfeth Igasgarl ?e]é%ﬁ%ofﬂfgrcé’é%rﬂ?tei'm i ndependent experi nents,

nwel |'s < 8) arg areyu hlrellot® fd antkidsk a D2003af BBS biag: foP1 Hifate B rirsé €at ment
with a formulation of 0.6%NVC-422 in 0.75% AA-1 resulted in an average of

about 5 | ogio reédffolankionicsatis dare the lidin apotherplate eantaining 2O0uLADE NVC- 422
al one, and 0. 23% .50 - . i r Q¥ 1.5 logio
reducti ons corrpa?\]ggm?%%%aé%@@. e erg fr%iuﬁlgaété%g%?gr%%&?’r gg%{%hlt%g%nf h a
fornmul ati on of Or8eveNOrU amithe dsperutl Pivkilm pnd seciglly didute in aplataver age 5of

about 5 logio re | W@r ter. Treatnents with 0.6%
NVC- 5&2 al one ang&%%}g'@g@(gggba oneafr%%g%?rto}g% in about 1.5 | ogio reductions
conpar ed t o wafTke MBEC lid cohsdining Regs khoatsd witls biohibmeas fisadnsed $n @apla€50 nm
Absor bance val.ue f ter th 0.,1 .indicated inconpl.ete.hiofilm
er adi cat i 8‘?{‘.@3%?%&“% .opéggﬁl ?8%\3’?&603( Igpin t.eﬁ%q{l(\?ftf-r%ﬂe qﬁmgl.aé%%?’ol yox(r) and
0. 75% AA- dontdining oriulatibnsadr 605ainuteg Sotaln TMBRCwas fdiyralized in a plate

containing 200ul D/E Neutralization broth in each well and was immediately sonicated

15 for 15 minutes. Serial dilution was performed to calculate viable cell counts.
Absorbance reading
S. aureus 6538 biofilm was grown in MBEC plates for 24 hr at 35 °C for 24 hr in
TSB prior to treatment using the method describe above. The MBEC lid containing pegs
coated with biofilm was first rinsed in a plate containing 2001 of PBS in each well for 1
20 minute, prior to treatment with a plate containing formulations for 60 minutes total. The
lid was neutralized in a plate containing 200ul D/E Neutralization broth in each well for 1
minute before transferring the lid into a plate containing 150l TSB in each well. Plate
was incubated overnight at 35 °C. Absorbance was read at 650nm the following day.
Results:
25 Vials containing 0.6% NVC-422 (PH0811/37-1) 0.23 % AA-1 (PH0811/36-2)
0.75% AA-1 (PHO0811/36-3), 0.6% NVC-422/0.75% AA-1 (PH0811/36-4), 3% Polyox®
WSR 205 (PH0811/36-5), 0.6% NVC-422 / 3% Polyox® WSR 205 (PH0811/36-6) were
prepared. All solutions were at pH 5.0. All samples were simultaneously tésted in the
MBEC 96-well assay against S. aureus 6538.
30 Viable cell count results (an average of two independent experiments, Nyens < 8)

are shown in FIG. 8 and FIG. 9. Referring to FIG. 8, treatment with a formulation of
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Treatment 0.6% 0.23% 0. 75 0. 6% NVC-422 3% 0. 6% NVC- 422 Water NVC-422 AA-1
% +0. 75% AA-1 Pol yox +3% Pol yox AA-1

WO 2010/019723 _ PCT/US2009/053625

0.6% NVC-422 in 0.75% AA-1 resulted in an average of about 5 log;o reduction
compared to water. Treatments with 0.6% NVC-422 alone, and 0.23% or 0.75% AA-1
alone resulted in approximately 1.5 log;o reductions compared to water. Referring to FIG.
9, treatment with a formulation of 0.6% NVC-422 in 3% Polyox® resulted in an average
5 of about 5 logo reduction when compared to water. Treatments with 0.6% NVC-422
alone and 3% Polyox® alone resulted in about 1.5 log;o reductions compared to watef.
Table 2 shows absorbance readings at 650 nm. Absorbance values of greater than

0.1 indicated incomplete biofilm eradication.
Table 2. Agso readings of 0.6% NVC-422 in 0.3% Polyox® and 0.75% AA-1

10 formulation testings in MBEC assay
Treatment 0.6% 0.23% 0.75 0.6% NVC-422 3% 0.6% NVC-422  Water
NVC-422 AA-1 % +0.75% AA-1 Polyox + 3% Polyox
AA-1

Ave. Abs 0.48 0.66 0.48 0.08 0.50 0.05 0.67
at 650nm

StDev 0.34 0.08 0.17 0.01 0.09 0.00 _ 0.02
(04 0.71 0.12 0.35 0.12 0.18 0.04 0.03

In summary, treatment with 0.6% NVC-422/3% Polyox® or 0.6% NVC-
422/0.75% AA-1 resulted in 4 log;, reduction. Treatment with 0.6% NVC-422 alone
resulted in 1 logo reduction when compared to water. Treatment with 3% Polyox®,

15 0.23% AA-1 or 0.75% AA-1 alone had either slight antibacterial activity or mechanical
removal of biomass from pegs due to viscosity of gels. Absorbance readings were
consistent with viable cell count result whereby there was complete biofilm eradication
with 0.6% NVC-422/3% Polyox® or 0.6% NVC-422/0.75% AA-1.

A number of implementations of the invention have been described.
20 Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention. Accordingly, other implementations

are within the scope of the following claims.



Ave. Abs at 650nm 0.48 0.66 0.48 0.08 0.50 0.05 0.67 StDev 0.34 0.08 0.17
0.01 0.09 0.00 0.02 Ccv

WO 2010/019723 PCT/US2009/053628
WHAT IS CLAIMED IS:
1. A formulation comprising:

a compound of Formula (I)
A-CR'RHR(CH),CR’RH-Y-Z (I

or a derivative thereof, wherein

A is hydrogen, HalNH- or Hal,N-, wherein Hal is a halogen selected from the group
consisting of chloro, bromo and iodo; - _

R' is hydrogen or an optionally substituted group selected from the group consisting
of alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, heteroaryl and heterocycloalkyl
and -COOH;

R? is hydrogen or an optionally substituted group selected from the group consisting
of alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, heteroaryl and heterocycloalkyl,
or R and R? together with the carbon atom to which they attach form an
optionally substituted cycloalkyl or heterocycloalkyl group; |

R is a carbon-carbon single bond or a divalent cycloalkylene radical with three to six
carbon atoms,

nis 0 or an integer from 1 to 13;

R? and R* are each independently selected from the group consisting of hydrogen,
fluoro, -NH,, -NHHal, NHal,, and an optionally substituted group selected from
the group consisting of alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl and
heterocycloalkyl groups;

Y is selected from a group consisting of a single bond, -O-, -CF,-, -CHF-, -C(=0)-,
-C(=0)0-, -0C(=0)-, -C(=0)NR*, -NR*C(=0)-, P(=O)(OR®)O-,
-OP(=0)(OR")-, -P(=0)(OR")NR°’-, -NRP(=0)(OR")-, -S(=0),, -S(=0),0-,
-0S(=0),-, -S(=0),NR%, -NR!S(=0),-, or heteroarylene wherein R?, R®, R® and
R%are each indepéndently- selected from the group consisting of hydrogen, and
optionally substituted alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl and
heterocycloalkyl; a divalent (C;.ig)alkylene group in which, optionally, one or

two methylene groups are replaced with a mono- or di-substituted methylene
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0.71 0.12 0.35 0.12 0.18 0.04 0.03 In summary, treatnment with 0.6%

- NVC- 422/ 3% Pol yox(r) or 0.6% NVC- 422/0.75% AA-1 resulted in 4 logio
reduction. Treatnment with 0.6% NVC-422 alone resulted in 1 | ogio reduction
when conpared to water. Treatnment with 3% Pol yoxs, 150.23% AA-1 or 0.75%
AA-1 al one WaZhiePw¥m3r slight antibacterial activity or PeEQIS209p/68625r enoval

of biomass from pegs due to viscosity of gels. Absorbance readi ngs were
consistent with viable cell count result whereby there was conplete biofilm
eradication with 0.6% NVC 422/ 3% Pol yox(r) or 0.6% NVC-422/0. 75% AA-1. A
nunber of i npl egreily; ahd odisaleit (ChR)lickvaikylas ghay evhbeanthd @salehbed.

20Nevertheless, jt wll understo d th rious nodifi I ons may be
made wi t hout de‘&é‘r"c)l?‘ill O?lfyﬁ?ﬁetgﬁ%ppéf)? fvgie %%} b*%ﬁ'i FTSEIQURED Eﬂfént i on.
Accordingly, ot Bnanypbmmwmem@&nagﬁuw atrmelplab&ﬁwﬁmbez afiRt,he-f-8l 1 ow ng
claims. WHAT IS CLAI NE farmnul ati on %1 a COIGROU”d of

Formula (1) A c@@%ﬁﬁ(‘@#ﬁ*@ﬂs@?f‘@a = ONI, REC(-0Y:, -C=0)
-NR'C(=0)-, -S(=0),-, -S(=0),NR'-, -S(=0),NH-, -NR'S(=0),- or -NHS(=0),-
group, wherein R' is selected from the group consisting of hydrogen, Cl, Br, and
optionally substituted alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl,
heterocycloalkyl, (Ci.5)alkyINHC(=0)-, (C).s)alkoxyC(=0)-, R*R°NC(=0)-,
(C15)alkylC(=0)-, (Ce-10)ary1C(-O)- and (Ce.-10)aryl(C,.4)alkylC(=0)- wherein
R? and R® are each independently hydrogen, (C;.s)alkyl, (Cs.¢)cycloalkyl,
(Cy.5)alkyINHC(=0)-, (C1.5)alkylC(=0)-, (Ce.14)aryl, (Ce-10)aryl(Ci4)alkyl,
heteroaryl comprising 4 to 10 ring atoms with at least one heteroatom selected
from O, S and N in the ring, or heterocycloalkyl(C;4)alkyl, the heterocycloalkyl
group containing 2-10 carbon atoms and 1 to 4 heteroatoms selected from N, O
orS;

Z is selected from the group consisting of hydrogen, -CO,H, -CONH,, -SO;H,
-SO;NHz, -P(=0)(OH), -B(OH)z, -XR)RIR'IQ, -S(=0),NR'R’,
-S(=0);NHC(=0)R", S(=0),0C(=0)NRR", -S(=0),NR°C(=0)NR°R? and
-S(=0),(N=)C(OH)NR°R? wherein R® and R? are each independently hydrogen
or is independently selected from the group consisting of (C;.s)alkyl,
(Csg)cycloalkyl, (Cy.5)alkyINHC(=0)-, (C;.5)alkylC(=0)-, (Cs.10)arylC(=0)-,
(Cé-10)aryl(C14)alkylC(=0)-, (Ce-14)aryl, (Ce-10)aryl(C;4)alkyl, heteroaryl
comprising 4 to 10 ring atoms with at least one heteroatom selected from O, S
and N in the ring, and heterocycloalkyl containing 2-10 carbon atoms and 1 to 4
heteroatoms selected from N, O or S, and R° is hydrogen or is selected from the
group consisting of (C;.s)alkyl, (Cs)cycloalkyl, (Ce.ja)aryl,
(Ce-10)aryl(C4)alkyl, heteroaryl comprising 4 to 10 ring atoms with at least one
heteroatom selected from O, S and N in the ring, and heterocycloalkyl containing
2-10 carbon atoms and 1 to 4 heteroatoms selected from N, O or S; or a salt, an
amine oxide thereof, or a derivative or a bioisostere or a prodrug thereof;

X is selected from the group consisting of N, P, and S;
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or a derivative thereof, wherein A is hydrogen, Hal NH or Hal 2N-, wherein
Hal is a hal ogen selected fromthe group consisting of chloro, brono and
iodo; R is hydrogen or an optionally substituted group selected fromthe
group consisting of alkyl, cycloallcyl, heteroalkyl, haloal kyl, aryl,
het er oar yl| W&41 ?B?ocycloalkyl and -COOH. R2 is hydroﬁ@ﬁmﬁwm%WWBBtlonalIy
substituted group selected fromthe group consisting of alkyl, cycloallcyl,
het er oal kyl , hal oal kyl, aryl, heteroaryl and heterocycloalkyl, or R and R2
together with the carbon atomto which they attach forman optionally
substituted staqamKanorEhbsmhocycloaIIcyI group, R is a carbon-carbon
single bond gs vale t ne.ra W t h. hre Si,x carbon
atons, nis gg}%lgdaree eéneér:X nrd%ﬁr%1 {ecwig;om% ‘°HPE?APS‘S‘ ea(]:]f“ﬁ aI%lllépendently
selected from tchdozgkylu&terommlﬁaan@rﬁfan&hydemgmmﬁyﬂ wactoof whikiPmay béHHal |
NHal2, and an o t|o al | sti fromthe group
consi sting of RVP' 9%P8§$k91 g?%? #@ywﬁh§P§$%°Wé?gﬁﬁgﬁvg”§$d
lf)let Sr OC%cl 0al | Githched RiRTietelocySloMlRY Qe Prwhich Wap bebpumlaupaﬂisﬁﬁneagaxﬂf a single
ond, -0-,
- NRaC( =0) - ﬁ@ilvbﬁaﬂffyclo%ﬁ( meeéhb‘) hetemwh@)%@ NF&lkyl QPREE? 0) (ORb) -
-5(=0)2, -( O)Va@ch ma0SR{pbily suSkiTAE Mitmay rNBAYDhdon X08 NDRIRERAL Y ene
‘wherein Ra, R', le and Rd are each |ndepen ently selected fromthe group
consi sting of Pyeyiseghs R ixrbsensmibemlis §: substituted al kyl, aryl, cycloal kyl,
het er oal | cyl ﬁa{egi t}urtqm lmle&l&ﬁml&ﬂﬁéﬂe,m@cﬂla@hﬂm Ala @) al kyl ene
group in mhlc tion one or twb net'hyl ene groups are replaced with a
mono- or di - subeger bied nethylene group; and a dival ent
(CL_ 18)het roal kyl 1 18)heteroa|ky|ene
group is aehr en?mgﬂgmgg?dﬁggp%%%“%?gﬂga¥§kiﬁyn%? optionally, one or two
met hyl ene eg.ﬂmhpﬁeuanhecasmpﬂuadmpm $thbld fop t [2ast BWays-aOahout 3 SC.- S(=0) -, >C=0,
-C(=0)0-, -0C(=0)-, -C(=0)NH, -NHC(=0)-, -C(=0)NR -, -NRC(=0)-, -S(=0)2-,
-S(=0)2NR -, -S(=0)2NH, -NR S(=0)2- or -NHS(=0)2- group, wherein R is
sel ected fTHRMoinifatidh@0 1N vhdreiAgheddompythideferormia (1) Bra,compoursfi onal |y
substjituted al kyl, aryl, cycloal kyl, heteroal kyl, heteroaryl,
het er 6&adihkyl ,  (CL. 5) al kyl NHC(=0)-, (Cl_5)al koxyCQ(=0)-, RaRoNC(=0) -
(CL5)al kyl &(=0)- (CGAl@%@R%k@HQ,)C(I@Rd) XCB_1a)gryl (G _4)al | cy1Q(=0)-
wherein Ra and are eac |ndependently hydr ogen, (Cl_5)al kyl,
(C3_6) cycl%éIdRVYatl"féeferéY SNHC(=0) -, (G _5) al kyl C(=0) - (0614) aryl,
(C610) aryl ( CA4) Bfdfdden, BRANEL 9@HMLN£@B@61h $iaDf Hlok6h fbcteld 'ﬁ%n%@ BRupi th at
| east one hetercatom sel ected fromO, Sand Nin the ring, or
heterocycloalkyPW%ﬁm&P&@ﬂmDﬂﬁ@nhéﬁbﬁé@ycIoaIIcyI group containing 2-10

carbon at onspanqvde 8 sgb@ﬁ;ed fromN, O or S5 Zis selected
fromthe grolp con Fsu h ﬁ%’i ﬁ ﬁ%o{ahg _CONH2, - SO03H, - SO2NH2,

- P(=0) (OH) 2, R- B(h@m)@@n Gr[CX(sﬁkylé %B @’ tog(beﬂyvﬁmmbon omOp M =0) Re,

S(=0) 20C( O)NR nd - S(=0) 2(N=) C(O-) NReRd wherein
Re and Rd are gg R |n e enggh )?QLQESB%I i s independently selected from
t he group coRss starbug- aaibo@@m'g)eﬂ:low br a Q1%dm>cgd:loaikj<ly:hq radi€al vadhathiey kd\itk( =0) -

(CL_ 5)a|kyIC( OL_ %CB 10) ary1C(=0)-, (C6_10)aryl (G 4allcylC(=0)-

(C614) aryl, Eﬁﬁ (C|4aIIcyI heteroaryl conprising 4 to 10 rlng at ons
with at- Ieasﬁm@n&ahahq¥@ﬁbmmnseBgcted fromO, S and Nin the ring, and

het er ocycl oal . kyl cont al ni 2- atoms and 1 to 4 heteroatons
sel ect ed frgkl%l °$W’§1“§%$ 2F§§ﬁﬁacbgen or is selected fromthe group
consi sting oR*fs %mé%@kkxhﬁmkﬁBﬁﬁycloalkyI (C6_14)aryl,

(C6_10)aryl (G 4a het er oar rising 4 to 10 ring atons wth at
| east  bre’ heKur bubbashsds @Oted OB So-ts AN H=OHOH ey DR

het er ocyclygal Ky bro¢RE AL #IRNGa &vllgnﬁ%&ﬁgl@yﬁhé)ﬁﬁlcgﬂgwﬁl {R e BEHR RBLP TS
sel ected from Oor S or asalt, an am ne oxide thereof, or a derivative

or a blélsostere or a prodrug thereof X is selected fronlthe group
consisting of Ny, P, and S; Qis a counterion or is absent; R5 and R6 are
each independently selected fromthe group consisting of alkyl, aryl,
cycl oal kyl, heteroal kyl, heteroaryl and heterocycl oal kyl, each of which may
be optlonally substltuted or R5 and R6 together with the X atomto which
they are attached forn1heterocyc|oa||cy| group, which may be optionally
substituted; and R7 is alkyl, aryl, gycloallcyl, heteroal kyl, heteroaryl or
het er ocycl oal kyl , each of which nmay be optionally substituted, and may
further be 0 when Xis N, with the proviso that R7 is absent when X is S;
with the proviso that if Ris a divalent cycloallcylene radical, n will not
exceed the integer 11; wherein the conmpound is dispersed in a

wat er - swel | abl e pol yner;



and wherein the conmpound is 90% stable for at |east 30 days at about 25 C
2. The formulation of Claiml1, wherein the conpound of formula (1) is a
conpound of Forrmula (IA) AAC(RIRR(CH2)-C(R3R4)-X (1A or a derivative

t hereof, wherein A is hydrogen, Hal NH or Hal 2N- wherein Hal is hal ogen
sel ect ed frwerelpe19gr3oup consi sting of chloro, brono anddrae(0IMmI36ss

hydr ogen, Cl-6al kyl or the group -COOH, R is hydrogen or Cl-6al kyl; or R
and R together with the carbon atomto which they attach forma
(C3-C6)cycloal kyl ring; Ris a carbon-carbon single bond or a dival ent

cycl oa kyl qn@fdrﬁdjaﬁ@doﬁmgjmjah@ein;o si x carbon atons; n is O or an integer
froml to 13; IS %drogen Cl 6alkyl, -NH2 or -NHal 2; R4 is hydrogen or

G _6al kyl ; AdﬁHaBSH-mé Nriogen, - COOH, - CONH2, -SO03H, -S02111-12,
- P(=0) ( 014)@&% R* &t gﬂ)l%nde)ﬂé&d@nﬁ%tlgﬁé?&'sﬁ&nméfalk)fl Ris a divalent

cycl oal kyl ene radical n wll not "exceéd the integer 11. WO
2010/ 0197239@#@@@6%‘?@63@6b®dThe formulation of laim1 wherein: Ais
Hal NH- or II-llqslaZHI\f-me J}'fm%[‘ii FSZ are each i ndependently optionally substituted
alkyl; RIS CRFBAATCR Boh si ngl e bond;
: R® and R* are both hydrogen;
Y is a single bond;
Zis -SOsH or -[XR)ROR'IQ, wherein X is N, S or P; R®, RS, and R’ are

independently optionally substituted alkyl; and Q is a counterion or absent.

4, The formﬁlation of Claim 1 wherein the compound of Formula (I) is selected from the
group consisting of:
N, N-dichlorotaurine;
N, N-dichloro-2-methyltaurine;
N, N-dichloro-2,2,3,3-tetramethyl-B-alanine;
N, N-dichloro-2,2-dimethyltaurine;
N,N-dichloro-1,1,2,2-tetramethyltaurine;
N, N-dibromo-2,2-dimethyltaurine;
N,N-dibromo-1,1,2,2-tetramethyltaurine;
N, N-diiodotaurine;
N, N-dichloro-3,3-dimethylhomotaurine;
N, N-dichloro-2-methyl-2-amino-ethanesulfonic acid; .
N, N-dichloro-1-methyl-ethanesulfonic acid;
N,N-dichloro amino-trimethylene phosphonic acid;
N, N-dibromo-2-amino-5-phosphonopantanoic acid;
N, N-dichloro amino-ethylphosphonic acid dimethylester;
N, N-dichloro amino-ethylphosphonic acid diethylester;
N, N-dichloro-1-amino-1-methylethane phosphonic acid;
N, N-dichloro-1-amino-2-methylethane phosphonic acid;
N, N-dichloro-1-amino-2-methylpropane phosphonic acid;
N, N-dichloro-leucine phosphonic acid;
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nis an integer from1 to 3; R3 and R4 are both hydrogen; Y is a single
bond; Zis -S03H or -[X(R5)(R6)R7]Q wherein Xis N, Sor P, R5, R6, and
R7 are independently optionally substituted alkyl; and Qis a counterion or
absent. 4.The fornmulation of Caim1 wherein the conmpound of Fornula (1) is
sel ect ed fWORMUMHE?BPoup consisting of: N, N-di chl or ot aBFTHE200¥P58E28| chl or
o-2-nmet hyl taurine; AN-dichloro-2, 2, 3, 3-tetranet hyl - B-al ani ne;

N, N-di chl oro-2, 2-di met hyltaurine; N, N-dichloro-1,1,2,2-tetranethyltaurine;
[V, N-di br onmp- 2, 2-di met hyl taurine; N, N-di bronmo- 1,1, 2, 2-tetranethyltaurine;
N, N-di i odgivedietioe-4-dhind4diheipheficbuluid-atidiret hyl honot auri ne;

N, N- di chl or o- 2- net hyl - 2- am no- et hanesul foni ¢ aci d;

/' V, N-di chl @) §N- dlﬁblpwﬁ iR yRhosPhosaYalericdcl N, N- di chl or o
arnino-tri e.ph 1Qr

[V, N-di br o](r@tcg am 36%‘%@%?31’%%?@%%%?15%8?%‘dacu d; N, N-dichloro
am no- et hyNNdeiMrordilé sanihd-3djhna1hh9¢m@m@ne agidg, N- di chl oro

am no- et hy aci.d d|

N, N- di chl o&gh‘qurg?ﬁo -8Rk ofp %’ﬁgﬁsﬁgglghom c acid;

IV, N-di chIMNedxdhlamlmnﬁbnammdcet hane phosphoni c aci d

N, N-di chl o th ropane phosphoni ¢ aci d; NN-di chl oro-1 euci ne
phosphoni cz(r&cql °r° qutFﬂ%ng A%ani no- 4- phosphonobutyrl c acid; ()

N, N-di chl 0N-Qh13ro@dﬂ1ﬂ@ 5- phosphonoval eri ¢ aci d;

N, N-di chl or o- ( +) 2- am no- 5- phosphonoval eri ¢ acid; N, N-dichloro

d, 1- 2- am MeBopnyastakasingni oni ¢ aci d;

N, N-di chl ogQpigr21h B3-Br-RhaRRipongasd,anoi ¢ acid; N, N-dichloro-1eucine boronic
acid; N, N-di chT oro-13-al ani'ne boronic acid; N—chl or ot auri ne; _

N-chloro-2,2-dimethyltaurine;

N-chloro-1,1,2,2-tetramethyltaurine;
N-bromo-2,2-dimethyltaurine;
N-bromo-1,1,2,2-tetramethyltaurine;

N-iodotaurine;

N-chloro-3,3-dimethylhomotaurine;
N-chloro-2-methyl-2-amino-ethanesulfonic acid; and
N-chloro-1-methyl-ethanesulfonic acid, '
N-chloro amino-trimethylene phosphonic acid;
N-bromo-2-amino-5-phosphonopantanoic acid;
N-chloro amino-ethylphosponic acid dimethylester;
N-chloro amino-ethylphosponic acid diethylester;
N-chloro-1-amino-1-methylethane phosphonic acid;
N-chloro-1-amino-2-methylethane phosphonic acid;
N-chloro-1-amino-2-methylpropane phosphonic acid;
N-chloro-leucine phosphonic acid;
N-chloro-4-amino-4-phosphonobutyric acid;

() N-chloro-2-amino-5-phosphonovaleric acid;
N-chloro-(+)2-amino-5-phosphonovaleric acid;
N-chloro d,]-2-amino-3-phosphonopropionic acid;

N-chloro-2-amino-8-phosphonooctanoic acid;
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N-chl oro-2-net hyl taurine; N-chloro-2,2,3,3-tetramet hyl-13-al ani ne;

N-chl oro-2, 2-di nethyl taurine; N-chloro-1,1, 2, 2-tetranethyl taurine;

N- br onp- 2, 2-di met hyl tauri ne; N-brono-1, 1,2, 2-tetramet hyl taurine;

N-i odot auri ne; N-chl oro- 3, 3-di met hyl honot auri ne;

N- chl or o0- 2-W@eH§P19223anmi no- et hanesul foni ¢ aci d; and PCT/US2009/053625

N-chl or o-| - met hyl - et hanesul foni ¢ acid, N-chloro am no-trinethyl ene

phosphoni ¢ aci d; N-brono-2-ani no-5-phosphonopant anoi ¢ acid; N-chloro

am no- et hyl phosponi ¢ aci d di nethyl ester; N-chloro am no-ethyl phosponi c acid

di et hyl est archld¥o-gdukipe dotoni@rakidp- | - met hyl et hane phosphoni ¢ aci d;

N- chl or o- 1- am no- 2- net hyl et hane phosphoni ¢ aci d;

N- chl or o- 1Na<ih19¥@'ﬁ?1%?’é‘tetﬁ¢rctﬂ“b‘ff&5ﬁe phosphoni ¢ aci d N-chl oro-1 euci ne
hosphoni c g)\!&ﬁﬂ nobutyric acid;

P p (laﬁlcqﬂor J))gfﬁ%h%égig%agan%sm%lﬁbﬂ y 0)

N-chl oro-2-a eric acid
N- chl or o- ((Ll)@hb)manmncscxy sas»ﬂmmaﬁselifpmca@iid N—chI oro

d, 1-2-amn alﬁFl! .n0- 8- phosphonooct anoi ¢
aci d; gl or O- %g f ﬁ??"(%ﬁéﬂé&‘éﬁﬁaga"mi\k oro ani ne boroni ¢ aci d;
(1-( di chI oQQdmhlnm)lmmoitMﬂé)@ﬁte)rmaethﬂp@aﬂ lmmnmnan:m chlonde

b (chl or oaNHE PR RERNZ: Y gt PR DU AR SRIATE chl or i e

Ih fhl or eqammeaommldﬁ)-NMAtaete&afﬁahl ;gyhtm-mmnoinmmnmﬁp chljoru de;
oroam no).-.NN, N-3-t ut a nrum.cnl ori ae,;
i ehl or oA %Q)IOIRPW“RQ nfeglmf Préil%ﬂnﬁﬂ’[yﬁ’ﬂpqnﬂg%ﬁ]iﬂﬂﬂﬁkehl ori de;

(di Ch|1QQ-@@!ﬂBrG&ﬂm@)‘mhlyip%&l)ﬂlﬂleﬂaylﬁﬁfeﬁ&ﬁlﬁmp&ﬂbrdien| um chl ori de;

(
(di
(c
(d
(2-
(2-(chl oroam no) - 2- et hyl propyl) 1-ne Sﬁpyl pi peridi ni um chl ori de;
{
(
(
3-

di chl o%@#ﬁh%ﬂs‘)a@ﬂ??e%ﬁ‘?‘,hﬁlrpéwl)ﬁh&}eﬁ%! wpmreBleriden chl ori de;
chlor 0mcﬁra}oa%mmlzmé@f19&}5@%%&%%&9&1{1 CRlbkde; chl ori de;
di chl or oam no) - 4- et hyl pentyl )trinmet hyl p osphonl um chl ori de;
chl or oéﬂﬂdmb;ormm)ﬁgrmp@mpymy W@P@b@@ﬁmﬂ%ﬁlﬁchl ori de;
dch = NE.trimet hyl propan-1

agn' ni( ulm LQQ ﬁ@gaglg%o?% Iﬁgr}lﬂi%x}?ﬂ %@ﬁﬁkfpﬂg%ﬂlAmMn cMon%, ' yl prop

(3- (chl oPdfdishdgrogmize}-hynetwityptsd sl ooy MM N tiethylprepait igriotyan- | - ami ni um
hl ori de; _
2- (13- (dichl orgﬂam rio)-3 met hyl butyl sul fonyl)-/V,/V, N-trimethyl et hanam ni um
chl ori de; ai48+(chloroamino)-3-methylbutylsulfonyl)-N, N, N-trimethylpropan-1-aminium chloride;

el or do. 2% GiREp ARG S TRy N R R R

pol ymer conprahdées pol y(et hyl ene oxi de), pol y(acr ylic acid), or a

Concent rai PohoreRRnCpBID LBk SeHhrie Byeher RBRH % by wei gh

wherein the concentration of the polyner is from about 0.01% to about 10.0%
by wei ght, __and havi ng pH from about 3.0 h ab ut 9.0. _ 7. The fornulation
of O aim 1Ths P IO Tawherein the vaser-swelighlnpo YlBF‘rFPH’é’HFeS paste or

aer os ghiy( eﬂ%m@giﬁépé&?s%&@gé&ﬁ?@pa%MEn tBreoft fOr NUI ation, conprising a

conmpound of For mul Claim1; and a perfune agent,

2-
2-
3-
3-
1-
1-
(2
(2-
(4-
(4-
3-
3-
C

6. The formulation of Claim 1 wherein the concentration of the compound is from about
0.01% to about 5.0% by weight, wherein the concentration of the polymer is from about 0.01%
to about 10.0% by weight, and having a pH from about 3.0 to about 9.0.

7. The formulation of Claim 1, in the form of a cream, gel, lotion, ointment, paste or

aerosol.
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wherein the conpound is 90% stable for at |east 30 days at about 25 C. 9.
The formulation of Caim8 wherein the perfune agent is selected fromthe
group consi sting of menthol, anethole, carvone, eugenol, |inonene, ocinene,
n- decyl al cohol, citronellol, a-terpineol, nethyl salic Iate, nmet hyl
acetate, cMOBHNPP acetate, cineole (e.g. 1,8 ci neo%CT/&F%"Bs"‘??ﬁ

eucal yptol), canphor, linalool, ethyl linalool, vanillin, thynol, isoanyl
phenyl ether, isoborneol, isoborneol nethyl ether,

2, 2-di et hyl bi cycl o[ 2. 2. 1] hept ane- 3- carboxylic acid nethyl ester,

2-t er i ar yA pemuMtio; yemphiduany| acetate, 7-octen-2-01-2,6-di nethyl acetate,
1-met hyl-4-isopro cycl ohe :8-yl-acetate, tetrahydrogeraniol,
2,6-dinet <WE§P%§§H8PXﬁ62§Rﬁﬁ9F“&g?ﬁane di phenyl oxide, al pha-fenchyl
acet at e, perflhagée; 2, 4, 6-trimethyl-4- phenyl,

4- et hy1-2 (2 met p tetrahydro 211-pyran-4-ol, ethyl

trlcycIG[ rem th 39¥NBF666§%8 o stahley fr 9t lspse 30 dayimat ARPUERX Knoni tri | e,
2-butyl-4,4,6-trinmethyl-1, 3-di oxane, 2-butyl-4,4,6- trinethyl-1, 3-di oxane,
i metol, 3 12-tridecadiene nitrile, nmethyl |avender ketone, octanal

di et fyl t I

Tt SRRk RIANSE L O4ir i I bolinEpacny s slood o e,
cycl otmaxistieg of nirsthob aeethelatcarvone, cugannh limendng ocnaemendmlalcc&lo?; di rret hy1- 3-
oct an \ et hyl
o herthnet%ﬁﬁaqérgﬁkgf&m%ﬁ%%m iR SLAN0 Wrondh s SLRA0 el W Y1 8

[ 2-( 1emed1|,mkspdmhwnys) etealb{ymmcaatphmx linfloq] Zethyp heaiwlevdaudky,)tbymdnsoam}yc | ohexyl

henyl th &
D oy Pyt Step oSl ORGP RARN AL SURBORNS 2 1 ngpimes 3 ane.
bi CyCJ:@IBcB{yHc ddidmpthgete?, Z-ﬂhyylpeﬁwmﬁﬁdwmxinyl aetake) [7DcidnD-61-26-Ginkedtpd ane,

PP e el AT s P ton el Aol 2 S B RGg Hepaf S ne Y o
~oi |, ghpvphenyl n@ﬂan@umbmwﬁe Qilgha-ferkByl abbiate] B AiUxahd-DI 6af1m@|h91-4n 1, further

conprising a perfune agent sel ec&ﬁd fromthe gr}%ﬁ&“ onsi st i ng]éof ci neol e
and 3Phsavlafnsthyl-2{2-medyinsepyliteitahyirodH-pyran-fok et ¥elAE0-2- 190 ei#Bound of
for mup ear&»)ylaté 2&6&@&&%&%{9 b Ibaty B AUPTeRR-$ L t3'-d16xa!ﬂfa Nbdi1cd £51 or o- 2, 2-

di met hyl t auri ne, N-chloro-2, 2-di rreth | t aurine; 3- (d| | or’'oam no) - 3-

met hy%ﬂéﬁf@@?@yﬁmélﬂ fridasadieae nﬂnleznfthyl(la‘ree rdelonpriosEpala-
met hyhipg E‘W{Sut Ll g@ﬁw@frk%yp om'(pnﬁmoséy 13ndtelh&h) 19 QR AIRc1dNeNnd, 3-

t et ranet -l-amniumcC

1- ( 2- Mhr@m bummnm?maolannﬁwemeotpgxd) gammarpathyll Hpganal.d ?rdmﬂwﬂrBoru de

3-(dig | t ﬁ@g} and
3-(di c%nglr’gg?%ﬁlg YHZ OCt%E'q ?é‘%&qﬁmf f@ﬂ%gﬁ%ﬁﬂ? - mtﬁ%rgmm orl de and t he
pol ynbrtyllcsclphﬂxyl@étatﬂyatelbemm,dé{l-eqho*)y(mw)ﬁth)d laﬂﬂnQX)’ ;1-@ a conbi nation

t here The for rth ing a perfunme
agentlgi'ga 8?’18&?’8@6 S eI e’gr Bﬁ%yg%ﬂrl\g: g}e (];(Qt'l? 18}? r@getg c?g’t anone. 13. A
per soblajcld{aaﬂ]lmptan@meﬂiyl -6-natlidxgtrieyde]2eck. @2, 6]lrep1m1¢ meyglbm.muthqsmtd-:sl ng a hand
sanitizer, antim.crohj h or wipe .to |caI ski.n..or wound di si nfectant,

f aci a?tﬁlak%ﬂ th \ﬁgtjh? E gﬁEW%nf’rsé’g oqepgﬂﬂmté’blnlgmf’f‘ﬁ Oranget emi ni ne
hygi esig s@’e%ﬂyﬁkemzﬁy Si]a:fmﬂﬁmn@ilcblﬂleﬁiﬁ@Il,adlnﬁakﬂbﬁ&eafbhq;eﬁﬂh bit] WinfeedFedni Si ng a
fornul atjon ? 14. A nethod of treating an infection caused by a
bactéﬂl&bvea?ﬁWE?ﬁﬂV@Psmé sporal, a fungal or a viral activity, the nethod

conprising the adm nistration of a fornulation of Gaim1l. 15 The nethod of

Claim 14 wherein the infection is a bacterial skin infection,
10.  The formulation of Claim 1, further comprising a perfume agent selected from the group

consisting of cineole and 3-octanone.

11.  The formulation of Claim 1, wherein:
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the compound of formula (I) is selected from the group consisting of N, N-dichloro-2,2-
dimethyltaurine, N-chloro-2,2-dimethyltaurine; 2-(3-(dichloroamino)-3-
methylbutylsulfonyl)ethanesulfonic acid; 2-(4-(dichloroamino)-4-
methylpentylsulfonyl)ethanesulfonic acid; 3{dichloroamino)-1\f,N,N,3-
tetramethylbutan-1-aminium chloride; 1-(2-(dichloroamino)-2-methylpropyl)-1-
methylpiperidinium chloride; 3-(dichloroamino)-N, N-diethyl-N,3-dimethylbutan-1-
aminium chloride; and 3-(dichloroamino)-N,N,N-triethyl-3-methylbutan-1-aminium
chloride; and

the polymer is poly(ethylene oxide), poly(acrylic acid), or a combination thereof.

12.  The formulation of Claim 11 further comprising a perfume agent selected from the

group consisting of cineole and 3-octanone.

13. A personal care or cosmetic article selected from the group comprising a hand sanitizer,
antimicrobial wash or wipe, topical skin or wound disinfectant, facial wash, body wash, an acne
treatment or anti-acne rinse, a feminine hygiene product, a shampoo, and a dental rinse, the

article comprising a formulation of Claim 1.

14. A method of treating an infection caused by a bacterial, a microbial, a sporal, a fungal or

a viral activity, the method comprising the administration of a formulation of Claim 1.

15. The method of Claim 14 wherein the infection is a bacterial skin infection.
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