10

15

20

25

30

N. N- DI HALOGENATED AM NO ACI DS AKD DERI VATI VES 1. FIELD

OF THE I NVENTI ON The present invention relates to
whawsmeises dal , anti bacterial, anti-infective, PCT/US2004/026603

antim crobial, sporicidal, disinfectant, antifungal

and antiviral conpounds and conpositions on the basis

of am no acids and their derivatives that have the

abi | i t yNo-DIHAG BEENATEDEAMAND ACTIDSVANBISERIV A TESES

conpositions in therapy. In another variation, the

present invention relates to active bactericidal,

anti hact e’fFiLEﬂ(' [D (ﬁ‘niﬁEime antim crobial,
sporicidal, arsrniectant, antifungal and antiviral
c onpdhnagscsamdneamtipo sélateo tsbaatedicidal, matibacseml chtitinfestve,
conposi.tions. in, ther .. This specification al so
pBElEF ot STHEtcHBh SICCSY PR S G SRR 4nd
cﬁx%?ﬁ%ﬁéﬂs‘ SBe b€ SRERD fabiﬁ@%ﬁ@ﬂlefrlﬁ'ehbﬁ'ivwcg ggﬁ hhRede ability to

ds for preparing these conpounds. o
redgase ihfliogeanh byd totrsaseses af hgsmeonedstiions i teragy. dnandtherivariation,
derivatives.are, also referred to herein as am.ng ..
et B eS o 1R af e Gieid aBitistaPl AP Ragve
ATk GBiAlL Biforicedad diigfectintahi@ifuRgal a8d BhtiAtal €o@péunds and
g-glutamc acid, or (% am nobutyric acid (GABA).
coppositens aside new a5 adhese campositenyiaithapho aci ds
st ar ti tals for t rati
hal og‘%ﬁgspggﬁiaﬁo%oﬁ%)cc?eg%ﬁ&% é’%‘%@‘ﬁ o?tulsé) Rr ?lge 1114'\1&? compounds and
cdmpaditions] -Thetspydifit dtian et dr dBs@ibas imdthods for preparing these
1-amno-1, 1-di net hyl ethanesul fonic acid ) o
cpmpoyidse Mip specilinay. hewsdalrsepaieh amina addsang their derivatives are
agﬁ]r&gﬁ'&l fgeﬁé?é(ih &y gm%oaccf? Oy ‘fésdof n%%l?épaﬂﬁﬁg’ acids :are taurine,
phosphonopantanol ¢ aci d, am noet hyl phosponi ¢ aci
home&iehs, aliigd) Badartife oehigiiiy/ArRist-glitdndobeid; or y-aminobutyric acid
1- net hyl et hane_ phosphoni ¢ aci d, |-am no-2-nethyl et hane
(EABLSYh Sfincexshisive examplep RHnoN-AUFA) pEHhReids SHHEE Hgrials for the
e ) : : g .
pRaCsioh SYRIENGIRIRRAN Al AfiInerla Pt metlethanesylfonie
aéid] thamfng-2;1adiinethryfethanbad fohdnaid | 1eT-dinakyld-amino-2-carboxy-
dl - 2- am no- 3- phosphonopr opi oni ¢ aci d,, 2-am no- 8-
PRBETHERG S anBIto taBr Y lear BRPRBOWE A6 ¢-aBeney)-
- a3 . . I o -
oo Y IRHEISDIE SO LB RN o4 ion
afnoravi -ofiethylethenestosplsonie acd| It-sminbHz nietywéethalekphosgwner &id, 1-
of the sphonic acids are the preferred esters.fo
aw-g-ﬂ%%ﬁaafqu osphRIIGRHdy Igucing PRASRRPH BT &RIMs ™ of
. ;  Ther t @4 qen
D - S b eric e, S
phds@hbhcrnlgﬂari;:taetd, dl-2-ahono-8 ghobp Hendp@prnémnacid) 2aannie-&r e
pggs%%gr?ooc anoincoa}/c\:diqd, alanine boronic acid, B-alanine boronic acid or leucine boronic

acid and their salts.

These starting materials may be used in form of their esters or salts. The lower
alkyl esters of the phosphonic acids are the preferred esters for the preparation of the
dihalo aminophosphonic acids of the invention and their derivatives. The term halogen
as used herein includes chloro, bromo and iodo.

The starting materials for the N,N-dialo amino acids are generally known
compounds or may be prepared by known methods. These materials are described in

Tetrahedron: Asymmetry 1997, 8 (13), FEMS Microbiol. Lett., 70, 23-28 (1990), Synth.
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conmpounds or may be prepared by known nethods. These

materials are described in Tetrahedron: Asymetry
wAa2®7/0289¢ 13), FEMS M crobiol. Lett., 70, 23-28CT/1S®0J/026603

Synt h. Commun. 2725-2731 (1994), FEMS Mcrobiol. Lett.

108, 225 230 (1993), Neuroscia Lett. 21: 77-92 (1981)

Br. J. Pharmacol. 75, 65, and for exanple, in Prof

C’a“ﬁ*é% aortan | e FEMEN BRI G 1 3ps 230 T o

Lesway.: Mol (1981)cBEM Bhdritacol. 75, 65, and for example in Prof. R. Noyori
| aur eat es/ 2001/ noyori -l ecture. pgw%] nunber
e

i Ipeturg efayrarnclie Groalugs: Beice @mortwu% dated Beeember
rovi de
S8BT AR ROy IR mr A S oo
anti A mflﬁhdrlo\f ¢he M/ Widiatogehhied amand adidngaknens. With respect to
antiviral properties, The invention also relates to
h?a%@}nooafcuﬁ%&nd@elweammﬁg@ﬁger%\a deReh gompegdongrith h@t%mdal

agt%acféﬁtaﬁ%nﬁhﬁﬁctk?@ecﬁﬁfmﬁhﬁﬁél arfitid néacr ocgfxrg iral %rop?rtles

anti-1nfective, sporicidal, anti ungal ,
and dht iwientibn p]sm pdates o n@nb@A@K@Q&Jdeﬂiﬁlo'gbﬁted amino acids

I\IT ne t he trophils, and
SN R e R S e B
aftiBRFod Al Qﬂiﬂn‘i@al CA0 H8RLI S @RCL I Ve oxygen
met abol i tes t dest roy m croor gani sms and nornal or

neopPRasti d SHMNR)Olt #HESINAENHHONI at e i nf | ammat ory

to i ArFa e%mﬁéﬁe e SEBugpRaf i P3P E0fERs Tl RO for thei

abilified tonmedRiHee GhANgeiera®Tes e asdyge.n Ihétﬁb/olﬂésptﬂhltc&stro
super oxi de radicals such as: HOO OH . Chlori

njigroygenisysand pRgrsal or seeriastic &m@wé)aqeﬂ@ prd mpdm@tmﬁmnmatory
{%&ﬁ OXI di zed by which is catal yzed by
op'er oxi dase (an enzyne within the neutrophils) to

f or MNeypophilsaag b8 astivated ds@eipoaseitcHblamblaysy olivgli Cilcterial
lT%eneratl on of HOCl is tightly regul ated through
inftection 2K / ion AThsT memrw CBANGoR! AS GaPBinBeNFRdSH Super oxide

rﬁ'l&g‘s%'gh%@'l Héngf‘z ﬁnd Ch nﬁ@?&‘g@%z% ?ﬁoypﬁoll?%lf:al_f;ﬁlll%entratlons

concentration d6f 0 p I'va
ofjLGr1 50 ynMfis dxTized 'By Hs@i, Imndﬁlstcatalgizledi bappretopermadiddsy (an enzyme

W&Itg‘glr éﬂ égutir%ﬂa} i % %@é@ @us\(/:\?rct‘{%p i aﬁﬁéﬁgﬁ |C gldz aiblt e
su bSPh?&@ﬁa g Qs‘n@rahbﬁ of PIOT18Xti #J néﬂﬁfe@%roﬁgﬁj $oedb R inhibition

concentratrons” of reactive oxyge tabolites are
by ap adtieate netwioak bf biochammiedl signalsl dOEVisIgsnanktetiiana bangestration of

St e SR LR b DR P
]%Iﬁbﬁ%{at&? n806 ki NCE. &1 iRk, (ﬁié@ f@S1 1%963111@&@% d¥@Pades rapidly by

hese ong | i ved oxi dants are gener ated as
ragpita With mauliple oxistizabla qubsteat¢Ngithindhe dhiplex oelhsisians) Thus, the

concentrations of reactive oxygen-metabolites are expected to fall to undetectable levels
within hours. However, it has been demonstrated that neutrophils can use their HOCI to
generate large quantities of a rather long-lived oxidants, such as N-chloramines. These
long-lived oxidants are generated as monochloramines of taurine (NCT, or N-
chlorotaurine) and dichloramines of taurine (NNDCT, or N,N-dichlorotaurine)
depending on the pH of the cellular environment. These oxidants are powerful
antimicrobials and play key roles within the defense system as well as modulating the

cytokines and growth factors in the host body.
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and di chl oram nes of taurine (NNDCT, or
N, N- di chl orot auri ne) dependi ng on the pH of the

W@ e005102@e6 envi ronment. These oxi dants are powePETIUS2004/026603

antimcrobials and play key roles within the defense
system as well as nodul ati ng 3$he cytoki nes and growth
factors in the host body.3. DESCRI PTI ON OF RELATED ART

Ger mgn Pat Cot t ar di

deszznrgl bes M%@MI orotaurine. The

app! iGeainke PaBNApSINGLibA 3041703 WSGO@irdD@RBri PR it BethDsalts of
i sol ate Nchlorotaurine as a pure subst ance but only in

N-glalofobpugings The @pplmaélan sntiensghatihbas nat been passible tedsqlae N-

c@ig&?’%u%‘?et £a éy{g g%@%ltélgtco?;%gm c}ﬁg &Mﬁﬁh{%@é«bﬁﬁtﬁb‘% when it is

pp@tamaltm amml Laiat work estabbiskkeisthat Mhlotrdstaumae@mﬂchbe prepatd as

salts of N-chlorotauri
V@Fi}oﬁ e Ther m}ﬂp Pajesbanplispif saleo %éflg%“éh%PfePﬁ@E%n of pure
aﬁélhtrﬁeté‘lssaﬁk SFRE c@lcl:cglﬁﬁhﬁn@ﬂll‘:cer?@ﬁhﬁé Fhd 61§ alsh HBRE& th8hse of these

applications to humans Cerman appl i cation
selésasrdisipfectahts apd dpeteatitdenia noddiding appkedtionsrat laimagm| fThe German
of ta rine

th k
o SRS bes i Brepartiont o b el BRI, kil e gactignof quine
\&1@1"&19&[1@511 Hl%ta@hl@falﬂd@ Rl 95'14 cHRﬁ&WénzM%ﬁamﬂe SOdl(ljlm

f onani de sodi um ( Chl orami ne-T). Chl oram ne-B
(@hlomlnlm% of Naclelotd- trmﬂhyhbenme skfenanide esdiumH(Chicaaning-T).

Cays3e BAr S raphie T el QR MR IRaRE ARt iton. 2001,

Bnffrid3eD0BY @l 2083 aans% 3‘5@rm of its sodiumsalt as useful
for the treatnent of fun i nfections, such as acute

or cHVORZE2IASI WoSoHedi e df’ﬁCfdieH‘é'rChm%&mn% i patipyasin the form
o?gc? ?r%(ﬁgygaittak ﬁsefaefopﬁlt 't{%aaﬁnengoﬂ ngdlt 1h€écﬁonsd 'sﬂc%ra%eac%uﬁ or chronic

neunoni a, suc carini

Rrhomgadusitid foe othiep Aimgall infee¥ oy Waln as OSZHE D @sofiak, Bron&hititis, diverse
Endorretrltls Balnitis, fungal i nfectl ons of the
foymast ¢l gmevmeRia gichap Fueumeayss agging; hrdngal nfections of sex organs,

ur eﬁﬁ?@@gft{s' Endﬁ)?ét fzi' tBa?mtz rfuﬁéépgﬂécttﬁg Sffhe%ﬂﬁr(ﬁﬁtegtﬁﬁl tract,

such as élonephrititis Freteri
S(Byhs:ls Stomarints, Odsepltugitls) EnteRe s entfingaltaifetdionedf tie urdtmagsuch as

sized_and i.sal ated N | chl orotaurine as a
f%&ﬂé‘i‘e}’ Ties) Hegtering, Gipsttisg %t "S- Synt hesi s and

char El@c%t%@&l‘d@ﬁet‘?fl lﬁvél‘s%itﬁcﬁ RA AL Bht AN Q@-dﬁ:ﬁr‘ﬂd}&aurme asa

Tauri ne not auri ne and L-Leucl ne J.
pRiedeo@iedddrci| MRddewersiR. &mhbms 26d Eﬁzﬁaﬁé’ﬁz)a.tlon of N,N-dichlorinated

ag-’é’ﬁg] l?)(‘é?‘ri%o éﬁ{l%l?n ‘i'&g’ﬂ’\%&ﬁl g%ggl(q%épnte mrllj\%ﬁr%ilgmécal kesearch
DK zmsnsam%n@aaﬁsmﬁun%@ %Ncmfb whd N, N-d%ﬂl&bta@ﬁﬁ@ (NND‘G’It))éan be

of 332 These val ues are from Gottardi,

ied Ry thicHY sphetran NNPE:T dsermaxioon atgorbange at;892 mlgwith a
mcﬁar a%sorp)[(lvﬂ]y' OF %)f& Mlac%"? ﬁtlesg \5/a1ues are from Gottardi, W.; Nagl, M.

Arch. Pharm. Med. Chem. 2002, 9, 411-421. NCT has a maximum absorbance at 252
nm with a molar absorptivity of 415 M em™.
Juan M. Antelo et al., J. Chem. Soc., Perkin Trans. 2, 2000, 2109-2114 described

the general acid-base catalysis in the reversible disproportionation reaction of N-

chlorotaurine. The authors also describe the preparation of solutions of N,N-

dichlorotaurine by disproportionation of N-chlorotaurine at pH 2-2.5 and the stability of
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run with a nolar absorptivity of 415 MCm 1. Juan M
Antelo et al., J. Chem Soc, Perkin Trans. 2, 2000,

WQ 1990289 descri bed the general acid-base cateCHEFR04/626603
the reversible disproportionation reaction of
Nchl orotaurine. The authors also describe the
preparation of solutions of N Ndichlorotaurine by

NP SRLRBB AR LA, s D51 QRS Ao Rt 57
- akesR0afouly,. N-dlchlorotaurlne was | ess than 5% after 100

hours. SUMVARY OF THE IN\/ENFI C]\I It |s under st ood t hat
any aspect or featurgJ pSAva WNon whet her

char ggi %g&%rm?tgo thal? 51?% gsﬁ)egq)r % tlﬂ%tof %@é&hﬂn‘véﬁ%@@hemer

preferre e co any er aspect or
chaattarizeda ptrdsferrech venntlohmnacmhmdrmrprsihn’hd oialéde chmdinedevith any

i.s characteri ze referr or not .ch cteri.zed as
ois}l}eé £nerlyy fegtpie %){ﬁwgfgntugl, ‘rlharr %mg ? e égcharactenzed as
p?éf@tfr&f S5bt cﬁﬁﬁct@ﬁf’é@pis%rgfeﬁﬂl rla&%‘(amﬁfe @f@a@lﬁ@ lqgbs@ivRilas

or a partl cul ar conp03|t| on ( or exanp e, certain
piéidiref, Hied examplavopEeants, of a spesifisqitt for afp@rtrmullza)comymben (for

ned wit ot her. conposi.tion
SKERRE. STl OR R A SEiP AR 6F oS ST RO P RgEPfpgred with
ahbBBR doMEHRITRRTRENIIMALH hin@id: aciddioT afbtBEEsPREiicabSula) without
applies ‘to any conbi nati on of substituents. For

deviating @romethg ptﬁg@nttlu‘eqmuon halhig statamené glsa ppliestte apg gorhipation of

s?ﬁséﬁlée e ? g)éal g bg rlﬁ.lglr t C%%?%or g gﬁt}g}gﬁhed may be combined

\ﬁﬂ%@&ﬁhﬂ%ﬁl@ﬁﬁﬁé&l’t hbﬁclﬁf&ﬁeﬁ?ﬁéd hprefdedn Arcondirgs, in its broadest
phar maceuti cal conpositions which_ include, an

aRpadtsthe presentilrisngen areyides Rhammseatfical ¢anpositignR Vel iopfude an
r hereof A is hydrogen or
5@%@1"5\*}&“& acfd (Eﬁt?hé ¥(5’]}['4‘11\[2%09en selected fr )c;m t %e group
consi sting of chIorokaRhﬁﬁR@HﬁxlﬁdﬂlﬁR'|s a car bon
carban single bond or, a div cl.o ene radi ca
Wtdﬁnmrvgégﬁreofsu& IsIBdEREe oF ﬁ%@w peiteyein %ﬁ%&@&%@nn pd from
tﬂ% €r36|.1p @&%ﬁllﬁ 0B LRIk, ‘bm'anﬂ?)db SR 2&’ HeQ860 cAbon ﬁ‘ﬁ@fe bogg ora

nis or an integer from 13, or R1
dl‘Olj]@It hwloadkylhnet haeicehwithrthra¢ tnsix oarhvbin aﬂmntshBy 1selt}tdang¢n lower alkyl |

%ﬂg garB P ‘Cﬁgﬁgﬁ{d 1Nﬁ%‘$%gelhwgg2’e{ glk g%g gﬂ a%}paeg \A%gpl 1to 13,

d’i‘ R Vihl R& 'f%e%ﬁek %/1@%1315 G%Bn atbmmclgﬂé“y' attach¥@rhla - SO
NH - P(= or - di val ent

(deblloylﬂ@hleng@ﬂwdmdmgew IIOWendkyleoafcéﬁélz oteNHalbergd Z is
tgprogEt B oo arSTiamd s B dsfieno- SOOR RO RO SO,

-gekcnl(@H?zr&uB(dH\)\g | 1f Rhg livaient Oyddbikyledd @kal h il A6t exceed the
I val en
integer 11. Thatis,nmaybe0,1,2,3,4,5,6,7,8,9, 10, or 11. In other words the

amino acid including the acidic group X will have up to 16 chain atoms. In the divalent
cycloalkylene radical or in the divalent radical —(CH,),— one hydrogen may be
substituted with —~NHal,. While the N,N-dihaloamino acids of the invention may contain
up to 3 -NHal, groups, N,N-dihaloamino acids with 1 or 2 -NHal, groups are preferred.
Most preferred are N,N-dihaloamino acids with 1 -NHal, group. This group may be in
alpha-, beta-, gamma-, delta-, epsilon-, etc. to omega- position of the acidic gronps R! (if
R!is -COOH) or X".
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cycl oal kyl ene radical or in the divalent radical -(CH
) - one hydrogen may be substituted with -NHal . Wile

W@ b@shd9eli hal oam no aci ds of the invention maRCTUNL084/026603

up to 3 -NHal groups, N, N-di haloam no acids with 1 or
2 -NHal groups are preferred.5Mst preferred are
N N-di hal oam' no acids with 1 NHal group Thi s group

et C egvg%ea g?ﬁg cgmpogﬂd%(?fagﬁﬁulg g nacl%d% gprhgﬁggéek@&(ll}? ac&eptable
s8lts, 8khviflower AREAANIG UbWESalBol N EerisanPRwitse -AfH} gfdﬁp|a&aclled
I include pharnaceuticall %1 acceptabl e salts, est

tqvihersarbenaton facwhish he $véwé enf) X a @t%cha%rT%ﬁerrvelso%@ff hiis

r&%g&%ﬁ%ﬁ? &?(&elg gv lglthf ﬁé’olt er m%%%}?ﬁgl nthis

respégch ptdfﬁireﬂi:l@ﬁbd@ﬁbﬂléss a/\d:etrlbbrﬂ.cdrlmorﬁsmgie bbmd arnd 1y is10 d10an
4 carbon atons. In a preferred enbodi nent. R a
intgge Srome éFCbEﬁn%ﬁerP@FférﬂESh%l ORI ECE RO 10z apﬁi mogkpreferably O or

E 11%3%% fiofh Yto ?@c iPK &3 S%? blAYsoDrRHitefdBt drb EI%Q@‘N ﬁfh‘ﬁm amnin8 acids

nost erably or an integer from1l
imhzatchi15:4b,rn25©rn%6 oAhs?)onﬁ—S ot erest are the N, N-d| haI o]
am no, aci.ds i n whi aQr n=5 or 6orn7]glﬁn=8.
n having a

or nLePTERTISHEPEPPE °’&8 JPYSOgAn 8?mPﬂ%eS|arﬁ9€}H°P

cBRMREhB& S0 AhE NN BhALbRRinD %Hl'drtﬁi i@ deRPaRBIERIdAM. Pio 101BmM and
N, N-di hal oami nd acid or its derivative between 0.1 to

alﬂDramgwb@tW@elaalmut BangeowdiuBhtogbdor 33 tod-alspat abpug3.5.

3.0to 4.5, or 3.510 4.5 r

o ompediottisombestish b asraffagh of BRHL N Reg AR Dlid arits
defiv &livebetvien der {oVst B aktBd pHEAN 2. betweenMDotitMoadbdut7 ibout 3 to
range between about 2 to about 7, about 3 to about 6

abomt& 3o @1?0114 48, 2 dtto 3.5, o1 21 550 4gy, oatmbest %55, or at
gboutTh% e& ]iltrlgvé%ltlilgg%ﬁtb ér@%?&tﬂe%ba% 1&1:[,%Ylluggc%el{]ﬁ,v\énﬁ-infective,
acterl al, anti bacteria ant ect’ive,

a@finli ¥ RIQ E}i(ﬁimdaﬁﬂﬁmn&bdﬁi ,» antivBhlnindGhafiingal @Rigogitioak which
and_anti fun conp03|t|ons whi ch_include an
inglndecrNNGd -On%mé!@laé]ldd? thyformgleia (11) Hal NC(R R

)-(CH )n-C(YZ) - X oﬁ{a‘f‘l\fj@ %g%ﬁ%) ngngx h the

fornmula Hal is hal og e group
consios bidagvaivetidresio, brorm and iodo; Rl is hydrogen,

| oner. al kyl an he group is hydrogen o

| ower fadprmils Hoki %g%ekeg@gﬂwa}%a% foasietnsgichloro, bromo
aftll 2580t Rl YB‘H}’HPO dehewat Eﬁg aﬂ&’tﬁg’gﬁ)uﬁmcke iSQﬁJdKi’éen or lower

ring; or an integer from1to i s hydrogen,
alkylyenr Rilahgl IR, togeb]ter (smth thibladrbon atoth © Wlswlm Wy@@tecrh ﬁmﬂl a
(bg-\QB)rcyglogl%yf nrzflgr,]% i$°0'0t an 1n eger frocq\lto 3;Y 1s%1yd'f|ogen lower 's}llﬁiyl —NH,
or —-NHal,; and Z is hydrogen and lower alkyl; and X is -COOH, -CONH3, —SOs;H or
-SO,NH,.

Derivatives of the compounds of formula II include pharmaceutically acceptable

salts, esters with lower alkanols, lower alkanoyl derivatives of the -NH, group attached
to the carbon atom to which the substituent X is attached. The term “lower” in this
respect includes residues with 1 to 6, preferably 1 to 4 carbon atoms.

The pharmaceutically acceptable salts of compounds of formula (I), (II), (III) or
(IV) include salts with pharmaceutically acceptable cations. The compounds of formula
(ITT) and (IV) are described below. The salts of the N,N-dihaloamino acid includes salts
of bases with the -COOH, -CONH,, -SO;H or —-SO,NH, groups. Pharmaceutically
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Derivatives of the conpounds of fornmula Il include

phar maceutically acceptable salts, esters with | ower
w@bdoanissq | ower al kanoyl derivatives of the -PEFHUS20UMR6603

attached to the carbon atomto which the substituent X

is attached. The term"lower"gin this respect includes

residues with 1 to 6, preferably 1 to 4 carbon atons.

aﬁ;cgpﬁﬁr Eagﬁso 1ic 156&6 a(%:;u% ]%ne%%,crfl Léifgsigﬂ{rg? yﬁgiﬁﬁogalts and

m@ﬁa;rgaﬁl@%m@@uwsy Adiegiepbrabias k] Onend Ahsalgampofintsesnf The
formula (I11) and (1V), are described bel ow. The salts
alipli pegal i 4P RAPEHEATIAGIOEEPY, RaFeqRIbGlIERIN, SO, 9§ gatassium
th the -COOH, -CONH , -SO H or - SO NH groups.
Yar maceut i cal | yaccept abl e salts also include
anm ixbifplea bR adid adiﬂitlalh saltsagelads, bt are nockiniteditn, sdhersl or organic

and any or gani, e salts. ali nmetal
a0 SRS SR i allelt o esRIoalts Chisedie Tehidues such
??Atrkloc‘xﬁc%cﬁl ARAthé fikd, aPhdrHﬁa@Ju%%ﬁlly ﬁ%é}lsle'ﬂe |81k 1)’101ude but are not

I um or pot assium salts | es of aCI d
liad@id tto dTydEﬂnlahéesl, sidfatesemethotuléates, mthahc&mlm@d tolmenesulfonates,

ner aci resi dues such
o %T’rﬁ’ gflat a?ﬂT‘?a%%r ac&?aé%?n}at?%%eﬁlaﬂlg?%fh fci di c residues
such1ags 68JuRaM¥lshits 26 f6lmd iAREndif&oh's RBarmaceutical Sciences, 17th
Phar nmaceuti cal |y acceptable salts include, but are not

efli Mackdublishing dewhany, fesion.sRa. flo88sp. 1Abe AoEhe MerdsIndex,
Tgﬁ%egﬁ éon ?@ﬁ & al{ g)il% gﬁ%zfulg[%g {Eﬁeisgar{; éléo%étﬁ%@ PIVIFIO% of Merck

SLT8Y sn0bn pHEdsaIST-32bh & MABE-FX) tivcllibdlosBeds 0TS AEN Sre hereby
Phar maceutical Sciences, 7th ed., Mack Publi shi ng

incomsanigd bEsefersAce Indheir 9YBSLy. p. 1418 or The Merck
ros e REER L depite £Rbdiaifalpial BEfhe MIERDHD atached

tpageartvh3fon2 % whith MisGitaksdt X ib attabhed iredudesaltoimohg oﬂners with
are hereby_incorporated by reference i &th i r

hydrorhletig, SuiapicophasHRIsy Pitia PAY, besgdspalimic delugnesulfonic,
Rk ﬁfbmﬁcaé & ¢ 9%1 htSutFordé Raﬁl&BﬁEPﬁﬁ‘dﬁf o the carbon

atom tituent |s attac i nclude salts
anon @ucrhdsrefemvmm\tds olﬁy&wrmiﬁomndmf ferrhiilaifl) c(11) p(i"ﬂi,phdf‘if):include

cRERS P COGE & YCHpNh LT GHEo A ahd by Ueoney!

d@ﬁ{fgﬁ/es Ef'ﬁit: réﬁflndj §1‘b'uf! %&ééh%@ t&fhetcafboﬁ%fﬂ?ﬁ’ e RicBfsubtimdtt X is
(T (I'V) include esters of the groups

attml or - S 3H Wi t h | ower aI kanol s and | ower al kanoyl

at omfRBg ek ~aimer A S Lo SobRERTH, (B b o834

11%?1?(}%’@@\1 H%llﬁl\%ozfmﬁlb Qcidle E@%ﬁ‘ﬁ%eﬁﬁlnfg%dﬁd o tHel Anain labikd,
or al so
molecule are protected by protecting groups. "Protecting group" means a chemical

S

group that (a) preserves a reactive group from participating in an undesirable
chemical reaction; and (b) can be easily removed after protection of the reactive
group is no longer required.

" Amino-protecting group" means a protecting group that preserves a reactive
amino group that otherwise would be modified by certain chemical reactions. Non-
limiting examples of amino protecting groups include the formyl group or lower
alkanoyl groups with 2 to 4 carbon atoms, in particular the acetyl or propionyl group, the
trityl or substituted trityl groups, such as the monomethoxytrityl group, dimethoxytrityl
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i nclude N, N-di hal o-ami no acids in which certain groups

of the am no acid nolecule are protected by protecting
W@r@ap30896 Pr ot ecti ng group” neans a chem cal grPOUPS1004026603

(a) preserves a reactive group fromparticipating in

an undesirabl e chem cal reactjon; and (b) can be

easily renoved after. protection of the reactive group

g%o%g O{lgﬁé 4 ﬁﬁﬁﬁieﬁlfq%ggét@rﬁg;hgc} 5&@@%@8&9@{&&%@%@%&5 the
trmlmwadefm,t anattli\eNv@stmdeﬁldmﬁ)mﬂibﬁnﬁ;i olb'sFMGO."zgrasup, the

chem cal reactions. Nonlimting exanples of amn
aléﬂ@i%“@ﬂ?%’gl &oyD 95 OtheE PIRERSTing 8ToUE AV egriEnp hlocrgstcs such as

€] g%#l g?%ﬁﬁﬁg‘%a}%ﬂl ek Boutn GRERAR b%&%ﬁ@qycalﬁon¥1 group derived

or “propi onyl
from lsaﬂzylchtomﬁcracbdnaieb,;shclgn%p $en2.<§/ﬂmiycaﬂaonjfie(CBZ group), or derived

ﬁpﬁgb t " i%g@ ! %%Jegj org}zrr{g}r}b a % ha Xar rl’?alfl S, suc ag tgraary-
bﬁyﬁai&@af%tn%&‘ Mﬁ bhﬁ'&ﬁm Jte@f%rpl‘)ht}@&@&@maffﬂb%ate or

trifluoroacetyl

dt(llc(v@.r)‘allk}dmem‘ybna’t@t hrp@yt:@ﬂimﬂ]@’rb)lt}d} dicromite gandiths phthelyl group.

T R R A —

oﬁbé‘tﬁﬂ;os@tﬂfrﬁ%ﬂieﬁﬁeieﬁﬂﬁlk}eﬁfbnt DR INiRedvIMb SuchCa pRaéts, mixtures of
group derived from benzy chl or ocar bonat e), such as the

phwday |a@§¥$1@dﬂ@oﬁwls(°@82uwe@@|@ps agvellias sabeEpTsr om
bi phenyl aI K | nat tert
cia?bg%é ed pgduﬁl’% %? ‘g‘el{r%?rllsaarn?g[h?ly}l%eg?océﬁ&b%lr? g%ng%f N- B%af’o -amino

a@as b thelraleritstivics. ahyaxbﬂtey bRl oihe cempbdiiedseandaheir uses mclude new
(l.ower)al kyl di carbonates, in particul ar

W(thqéa%rmnpﬁaidé SF HsiAtes vataveg. iflh@ﬂt?ﬁ instange thgrcgmpositiges may be
StHhed (ﬁb AN tha% oﬁ)q{c BaL&! fo H&Eﬁgfe d. 8 KAk ShepH

or e o e conﬁoun onposi’ |ons e presen
betmeemtabont 2 tonablout!? rtljatsmhﬁ st sare batveen\@ktos.8,A. X tdI6.652.5 to

wd he ik |
6Pl 340 59h B 381830 fr SR paRatt 3 ond R AR SevmHances
tﬁ nal %%%egﬂ%lld{g@ 200NNy, it fﬁngébPa‘t%ﬁ‘t BQ 8%l 853 8%0 4.5, or at a

el r derivatives.’ I'n anot aspect the conpositions’
pHrHlbotltﬁeSr Ths &gy 1srth:htljlhi@p]i‘i @it ddnghiokidilon asriadicadhe selection of the
eir. derjvatives, ei t.h i.nstance the.co '.ions. i
NPUEASPRA] (F HeE otats dag e s sreogt 40 PE R RO halBBigo acia
(\Zhetﬁ&rm XA 8 VB0, thd ’@@E off ﬁleeihfe@u&i"tr@éﬁéd’\ﬁ@f‘méﬂgﬂé V\zhettﬁér the

about 7, that is at a’pH range between 2
intfect®ngs caused by bacteria, (ypasz fengier yiroseshrthegsite Qfdh@lrrjectmn (for
di f.f rent ci,fcu

PPt b Sb b e Riancth 60 ofo TG o e TR EGES gprec

tisde W ofzah}, tHe Sevefy oF the infecfioR, the kerditivatyRifl tiaisiilent k.
The key is that the pH of the conposition is acidic.

The $eprathergapest therpempesifion) the splatiensey theaimyertios epntain N,N-
AR %80 BRI Ehfeofle deL N DrsbliphpRgaRpect
I nf e b GirtHer egieekhé f:@lhp@@i’&d&l’pbvﬁl bavzetohir antipysiologically balanced.
The N,N-dihaloamino acids differ significantly from HOCI because they
maintain an oxidizing potential with significant bactericidal activities, and yet they are
less toxic than HOCl. N,N-dihaloamino acids are also stable enough to diffuse some
distance before oxidizing susceptible target molecules. The low molecular weigll;c N,N-

dihaloamino acids of the present invention with n=0 or an integer up to 5 are more

hydrophilic molecules.
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infection is caused by bacteria, yeast, fungi or

viruses), the site of the infection (for exanple,
wob@shz89ét is an infection of the eye, the | aPgRKSIIN/026603

the urethra or any target tissue or organ), the

severity of the infection, thg sensitivity of the

patient, etc. In another aspect the conposition, the

sol u tSlulﬂﬁr:'r%stlr%y, 1pl§aslbré SRLLE Phalf, QD tﬁlr]@ Nbﬁ'ddlflﬁb %%g}\@ Qcids of the

aci ds concen ratton range O

nmehtmmhimr stifonfylbactbificidalf amibheteﬂaie petinfédige canipasiobiabsporicidal,
be isotonic and, ph S|olog|cally bal anced. The

dWW‘H?WaP@%fH%‘% ap ppfiyvig], theyrhaye dow £VIOEEY- f r om HOC
beca cf'{h@'cgggpsﬁ&(ﬁsddfzché@lv@&%%&&e @'Jabr}f%%@ to meet the

Si gni |cant Bacter! i activities
réquirsmieoXo heipusebidehs cddnpbsitidna lforati neaimandsr Ia'eeermlora@f

st abl.e enou to djffyse so i stance befaore.
bR PR SRl sefe e Aad SEH IRipe Bt & LonEn AR
nol egy hﬁéth%sg&tt 11 i hakieR BF AR c%ﬁip@&tr@ﬁ id ﬁl%vﬂ%@ $§8loring the

|nvent|on W t n=0 or an |nteger up are nore
chmgonpond ine medptacld that, @M@sumlsnﬁlqunt lstabﬁms tdoemaatrof bagtetial,

whi |l e .the N,_.N-.d m no of the
T GBiA DRt on AL O B o bl A SR Msact e f al
ant i qihefpessehii@verfioh ipidved@phatmaceR@¢al ebfBbsitions which include an
di si nfectant, antifungal and antiviral, they have | ow

NeYtdibalamsinoyacid of the faumukehspect the conpositions of
the invention are sta e requirenent
of being useabl e asAcgkrp ﬁtg(l r%’negéz)t e treatnent or
opb @egvdtivenh@toh Ak Bydraben o a1 whereBigslds hilupgadela@tud from the

viral infections or contam npations. I n another aspect
g copaisiing olales, pmored deste Bsip @icgrbonapion Finesty cmd or a

ARk 2@33- 3 %B??fég?ggfﬁﬁ({ ragﬂ:?l With b SRR gﬁﬁ%g aaﬂaﬂ{s s hydro gen,

ensur |ty to contr cteria
loweratibil ahd tiepnoey -COOHaR’ aidwet aliy] o 'enidiRins ge’.ther with the

gﬁgﬁ 2@@2%{ Ylvglgﬁ tléeglr}%@glg % o (dﬂkfr{ﬁg ] qe@ry@ rglgt\é;g ?SSO or an integer from
?"3 CE'Y ;i@h%%@%ﬁ) 1&%&118& of hﬁH% gf I %12,( Jd 2 13%}@5‘(%&3 and lower

or a“derivafive er eof .
a]'kyfdraug}éﬁ 133]nydf|agenl,\l-C®ﬁHr eCONHa) SQsE&JS@gEHzSB(ﬂ)(@H)z or

S0 A 3 R BN e, RTDR Sxobed 1B infoger 11

K 68l RbENGHO ﬁlnﬁl\b' RNEntROINEThe éMl&lB gr é)eﬁ Wil Ifev¥ uﬁ 44 99 Bhain

atons, R is hydrogen, |ower alkyl he group -
aRmMs. thmmﬂy,ahltlyd male]R](Ca-ﬁlg)chQloa&g@n axdigdl oh thehbvalent radical

to which the h n
g pf Bsb ey S MR P pSHRE, Sy 5ol fipglpamine
a6ilds of Qe iNdkion n@d?‘ioﬁtairﬁuﬂ"‘ﬁbcgilgﬂ al, gﬁﬁﬁp's QMISN dﬂﬂalb‘érmn@ﬁ@ds with 1
X is hydrogen, -COOH
or PR alcepupy are preferred. Most preferred are N, N—dlhaloammo acids with 1
-NHal, group. This group may be in alpha-, beta-, gamma-, delta-, epsilon-, etc. to
omega- position of the acidic groups R! (if R! is -COOH) or X'.

Derivatives of the compounds of formula III or IV (described below) include
pharmaceutically acceptable salts, esters with lower alkanols, lower alkanoyl derivatives
of the —-NH; group attached to the carbon atom to which the substituent X or X' is
attached. The term “lower” in this respect includes residues with 1 to 6, preferably 1 to 4

carbon atoms.
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-B(OH) . If Ris a divalent (C3-C6)cycloal kyl ene
radical n will not exceed the integer . In other words

wao b@samise® acid i ncluding the acidic group X ®BT/USIvave26603

up to chain atons. Optionally, in the dival ent
(C3-C6) cycl oal kyl ene radi cal ®or the dival ent radical
(CH) -, one hydrogen may be substituted with -NHal

ot o) ARG 8Bl g AR 1 P

inteden fibnod1 1627, Nhidde (GERHPEy AbCarPintiger fref. 1 5 tndhikeprefetably O or
are N, N-di hal oamino acids with 1 - NHal group. This
a@lﬂﬁﬁﬁﬁrlﬁm‘l bt 3n al pha-, beta-, gamm-, delta-,

epS' hé}ta%p &30 PR: ‘bh@c@n&fialt B lﬁ‘é eﬂhlc ali-HBive,
R i

PIVatT ves: of
aﬁmﬁmmh’mls spn‘ncidmﬂ rdisiafetthht, amtiflivgal ded entished adtetigviy provided

i ncl.ude ceut|call ceptab) e . salts, esters with
Cp@m%ln&ﬁﬁgﬁ]& apwaﬂéﬁ%@f L(I/\Z}lves of the - NH
group attached to ghence C@YZ’Slb(Ch t he

substituent X or X' Is a ac heterm lower"” in o
t hi s or edpaedtivieriodroae wheesi Idaieis halpgd:n selectedsfrompriied groapcgnsisting

to 4 carbon atong;ln preferr nb msnt
obgilBisn bR g B RRe iR d e ] "8 B Bk cg DD R s
lct\i}é}"b]lérl LPRY andRP € dRiRE fitBMhd/cAbAH atdih tb Wﬂﬁ&ﬂheff BAfBhIfofA a
most preferably O or an mtq)ger from1l to 3. In

(@n@t)qWIOdSpjbmmg, & is Qiop s integsn g htbdicY s hysdreen, lower alkyl or

A AR R e A e RGO GRS 7S or

-SOINNI; tsiidl derip b Steek mm’dl fBorh @169@0% bbmdmag @ﬁphz[rﬁlaceutlcally
acid of the formila (| Hal N C( i( A(VY2) -
amepéab&resaﬂt@,aﬁstev%wnhé@wf {kapplsy @Mow al @W&ﬂ%@\éﬁﬁwes b the —NH,
f.r br ono
A LR U PN SR B R h Sl bRt
- COOth afdbthé:r dspeet) thabbgytle- @scrfbbdanﬂlpaﬂtlbm gempesing/i thawtNN-
carbon atomto which they attach for

d(I@ﬂsQaee% gef el Fh@yﬁormvlﬁéw)ﬁs PEC 1 WHCRR |1?1]E‘3é3§%$enf Phlower plsyl nis
Yzl ¢ i 888 or 15%%{1@1 #xd  hifrog é}Hnd 18f¥€r i Pand X is_SOsH
h dr ogen a ower al and T
oH—SOzNHQ dild derivatick trheneofz amd‘denwmag)ew S@tﬂc@d ﬂ‘omm thet greup
] h t abl | t
oSofuPe A s e RASRIB b S RSBt

deri yat 'fﬁ(ﬁl;?er%fs,}t)écl't‘ &he aﬂﬂHeQ@%e@E&ﬁﬁ&ﬁﬁ’oﬂstoﬂiﬁsﬁ%r&% N,N-

atomto \Nhl ch the substituent X is attached. n another
ditsyheotino ahd of tiovformels ¢ FV el onesip odiichi whereiony iehd Zrage hydrogen;

oani no.acid ne in
st s B3R e Bl Reod (nibbgof 1%,y
phEriBEHRAaH a@éeﬂtﬂa\l‘@ﬁalt@' kyl; Z is hydrogen and | ower
al kyl; and X is - SQO3H

In another aspect, Hal is chloro.

The preferred derivatives are pharmaceutically acceptable salts.

In another aspect, the above-described compositions include the following
compounds or a derivative thereof; said derivative being selected from the group
consisting of pharmaceutically acceptable salts and esters with lower alkanols:

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;
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or - SONH ; or a derivative thereof; said derivative
bei ng selected fromthe group consisting of

w@basozseut i cal |y acceptable salts or esters wehubmwoe026603
al kanols. In a further aspect, the above-descri bed
conmpositions conprising a nedpN Ndi hal oam no aci d of
the formula (1V) are ones in which wherein Y and Z are
hydr W—r&;ﬁoa/béaﬁriﬁe-s 3H, said derivative being sel ected
from the group consisting of pharmaceutically
accepihlichisrel2-mettyltaaies her aspect, Hal is chloro.

eferred derivatives are pharnmaceutically

Th
acce Dt NHIaIE L3 3ristrameder Saest . t he
abovg-’lq_ &ﬂ&r@%%-‘&ﬂﬂ&ﬁ?ﬁﬁﬂn?i Srihgicl ude the fol | ow ng

conpolnds or a’derivative theréof; said derivative
bei niy, dediekloex?-fethyl-2 remige-othpnesolfenis tacialg and

phar eutical | cceptabl e salts and esters with
" owe PSP toNE GltenraReRia 5%, et hyl ¢ aur i ne:
N, N- sl Gl MiQo amindirididif1ERPRbPHoLRUCIAIE;

N, N-di br omo- 2, 2- di et hyl t auri ne; N, N-.di br ono-
, 2, 2Ny Nditaomiohmingr 3-phodNhobapanisdoic agidi ne;

N B S o einb B puRE e esterssaph e dicthyieste
N, N- s )¢ ki ¢l Qo3 -ardinodi AR YdthaRRhasthonR  ac;
di chl or 02- net hyl - 2- am no- et hanesul f oni ¢ aci d; and
N
N
N

| N- di N teligdrerol 1-aond - megivirirss phpenhoaicasid
N-

, j . Q| .00t rAd ic.acid;

N SR R L TR RIS RA S
N, N- oli }hiiehlerodsidheiugpidndsaidt ¢ acid di esters, such
as the diethylester; N Ndichloro
_ani NeNtlighleneyA-anmersPheBEONEEICASId: N, N- di chl or o
| -amn ' ik N, N-di chl oro
B am(ﬁgﬁ?’%‘{hﬂ%ﬂf’g%ﬁﬁﬁ %E%ﬁ%k?lgﬂ%%?&: N, N- di chl or 0
| euCNJN-di’&lﬂ@IDf(Gaﬂ-@mﬁibLﬂpthphbﬁﬂv@Mi@raeid;

0

4- am no- 4- phos nobutyric acid; () N N-dichloro
2- anNﬂ&‘%%‘PF@ég‘h%ﬁW@' PhesphenepromoNedckhl or o
(+) 21a0 81 KPR ARRRON BY A S o Blbd acid;

N,N-dichloro leucine boronic acid or

N,N-dichloro-$-alanine boronic acid
or a pharmaceutically acceptable salt or ester thereof.

In another aspect, the compositions described herein comprising an N,N-
dihaloamino acid of the formula (I), (II), (III) or (IV) or their derivatives are ones in
which Hal is chloro.

In another aspect, the compositions of the invention further comprises a
pharmaceutically acceptable carrier.

The phosphonic or boronic acids of the invention may be combined with a
dihydroxy compound with up to ten carbon atoms which may be acyclic or cyclic having
at least two hydroxyl groups attached to two different carbon atoms, such as ethylene
glycol, 2-amino-2-(hydroxymethyl)-1,3-propane diol, mannitol, diethylene glycol, 1,2~
hexane diol, glycerol, diethanolamine, pinacol or other similar dihydroxy compounds. In
some cases this combination enhances the stability of the boronic or phosphonic acids of

the invention.
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N, N-di chl oro d, | -2-am no- 3- phosphonopr opi oni ¢ aci d;
N, N- di chl oro 2-am no- 8- phosphonooct anoi ¢ aci d;

w5208 or o | euci ne boronic acid or N, N-di chb@r/U82004/026603

b-al ani ne boronic acid or a pharmaceutically
acceptable salt or ester thefqeof. In another aspect,
t he conpositions described herein conprising an

N, Ndi,hal oamnj,n cid of the formyl . :
(V) el Tl Pl B Upsctibb fr g fobeon. in
agPAPER; whetherlcb@ibed s @C intereéi®r 0 pRAsIlaT ONtohay be combined
invention further conprises a pharmaceutically

witheagh elbfre Tioaexaraple, aabspmesiHancreshin the famuddeopigieddrerein
; i . . . . .
o AR R RTRERNE At Bl UL i
deeyibéd kerein. Fyebiaingigvhe gubatitukerias beinge-SyHrmaybe gombipsd with
attached to_two (ii?f ferent carbon atons, such as
S@%ﬁ?ﬁ@ﬁéfgﬂ%egw¥t_néﬁﬁﬁﬁﬁn(hydroxynethyl)-1,3 - propane
qucgéses %@@1{9 $1@¢3%rag65?51 WMhE IR0 Yo Adidd and DAV Ol
) anol am ne, plnacol or other simlar
di hy @hexyNdimicunids acids asddeietsesart higparsdrityi thatdaotion of the
SSRGS | P er st s3fsi En BF OhGnea BRBEASEL o rocuces
watha! 1883 h Is§lik € Sndd? dedcADH 8SndBSE WEH 14280 fHRGeplacement of two
invention, in any aspect, whether described as of .
hidrogeregtome it ths -prainoi grolrmef the amito, acidhyitb éwe balsigeie atowst at is

R S BB ST e .
anot esndmbect i aadhyerdrhi hedminiciéphrgt a6l as starting materials

substituent described herein. For exanple, the
iplisksttaurinenhototawiing B-al@iged onsithitre agdimslutariodoid and v-

PSR A B DR Riggcaea. Lo

desthyBthhN@§1£dH16 abldNrdi N ainsH1 RO ds c b6k o ethhivatifvEs acid,
are prepared by the reaction of the am no acid_or

a
and piherst iFoe examepleciminpisimsiiylens nhiospheaiorrathar bysals framino-3-

cids are produced .w . :

PP r BB RERS A BAGHAR A S Sy pigotoni
atidqoithing@e Tﬂoﬁlﬁ?@nﬁtanﬁﬁk%th}&pﬁdéporgé atip didsterd) guelnisihe

acid wth two halogen atons, that i.s chloro, brono or
diedadestarobrgmintk-geetpyletbansphosphanig it BN edpdethane
PBLEE o, LIRS byl G PRGI: MR LAMROISronic i,
ainfed- 4§ odphdhdbiyrid il () d-am Bo- Ppledsphbiveralepic picidh i (AE2-amiho-5-
g-gl utam c acid, and g- R .
phosphonovaleric acid, d,I-2-amino-3-phosphonopropionic acid or 2-amino-8-

phosphonooctanoic acid may be used. In another aspect, these starting materials may be
used in form of their esters or salts. In another aspect, the lower alkyl esters of the
phosphonic acids are the preferred esters for the preparation of the dihalo phosphonic
acids of the invention and their derivatives. All these starting materials are either well-
known, commercially available, or may be prepared by well-known methods of
preparation. A number of the starting materials are commercially available, for example
from Sigma-Aldrich.

The following non-exclusive halogen sources may be used to produce the N,N-
dihaloamino acids and their derivatives: HOCI or its salts (for example, NaOCl or

KOCI), N-haloarylsulfonamide salts, wherein the aryl group contains from 6 to 15
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am nobutyric acid (GABA),

-am no- 1- net hyl et hanesul fonic acid, -amno-1, 1-
waleowsoingbet hanesul fonic acid or PCT/US2004/026603

|, 1-dinmethyl-2-am no-2-car boxy- et hanesul foni ¢ aci d,

and ot hers. For exanple, am ngtrinmethyl ene phosphonic

acid or its salts, 2-am no-5- phosphonopantanoic acid

sal.t.s :

b SEpERS! of THOGE sinssntiontotr € 1o arteneiams i 2
afo@&itio Mng] such aam-m&dwérmnaﬂf@mmmcaa@ iNlhgloest ers, such

as_the diethylester, -am ng-1-nethy]ethane ghosph 4{" C
alky|banzanegHoRgmulenWiezinethn &H‘éfl BHWB ShisticE alky] from 1 to 4 caibons,
nleﬂ ﬂ %r MY h%ﬁ&%ﬁe@@lﬁ&mﬁ@é&r% Eglo -4-euci ne

c acid am no- hosphonobutyric aci d,
amymemmmmﬂﬁ)nmhu&p hrerudteal vsed m ﬁcmab,f ti{etr) sfélte,rfbnexaaaple alkali salts,
hosphon val eric acid,

oy examplenihal sadippaRbitsiroisiten The mostieuentiy pedgeagents will be
Npaﬂ&eh&%ﬁ&hmnade%&i N@Moﬂ%m eragfl-ble&eﬂgﬁmﬁamﬁﬁqﬁ %brm of
these starting materials nmay be used formof their
thegtsedsmosalts decause ltheyaaro réadily aemmc;lalbh@vahlabbr Qéhdeydon-limiting
sters. of. the phosphonic aci th referre
hiSkdh it ARl PR fusk Bsrte Rk N e sBr SRR P
bRMGIEc@hintilke N-ba8RidcRAnANs] A&, Ipl %bl\fy:l&hwﬁ§e phbbgene, PCl;,
these starting materials are either wel| known,
Pt @lgunaymg\agq:nta tsheh asghhoseaised én W@pgmg@ogl)s or combinations of
tWel | - known net hods of preparation. A nunber of the
hs?a%c t|Shg materials are commercially avail able, for
exanpltigerfah@iie &id sRrtANedhiteRals ﬁhﬂil(fecﬂ 1- dﬂdleﬂﬂylhypotaunne 1,1,2,2-
non- excl usi ve_hal ogen sources nay used to produce

tetenef iy PRipE IR Ad-dietetylawans Adi% 219%1%3(1%@6 g -
‘ aWthf}’l' 4 ‘% 281 23X FR, hd} %gg KOO ),

’ohani‘de "sa e’'n the aryl group

cont @f dife rﬁdil@éﬁl@of Be hhath @cb”ur@é 2193504 dnb hilo@en,HbaidRBifof each
rings, 6 to 10, or 6 to 8, carbon atons and one

startegeannige of g, alnwz:wuégr derheative Bokeshle.at igasigimrmelecyes of the
h%fp g%{pgolugcel v@llﬂl% &?@;ﬁ&?@ Hétgqsn(?ﬂhgsreg% of bf]NtI@ %111‘?&'1&%]11110 acids

ower a rom ons, neth

afd thelr.defibgtivids Bl sebfnthen ehesedahpidam des or N-hal o- 4-
al kyl benzenesul fonam des are often used.in formo

t hei Mlganog compgercaall r?maéablarth&ﬂhosglmcsaw% %iartlélﬁa%%als for the
ol Eigfiof BE L ToAibo AT Rl birenSPmAP Bl gAY a0 ins o
pidceditrey Weldl knewinyd erzeshilbrda dhd arh a®dedior exanipde Yuah, €.retial, New

di b t.h eadi.| I I
ST BT S e A A A SRS P . 1997,
895) RV LS uIRYC b8 JICNKw stMT@g?r: 8f 916%&1'6&5 @ﬁ@n&fonahzed

Nbr onosucci nim de, R-iodos nam dé,
Phbﬂpbnlgulcaﬁtdldng Pue Amﬂo@]g@m el 99pH&4), Oay -52 Aﬁ\élersatﬂe Route to

Sibrtied e pinfRr Ry ATGr 1 CHER $R0 100 AT

Kosolapoff, The Synthesis of Phosphonic and Phosphlmc Acids, Organic Reactions, Vol.

6 (1951), and references cited therein.

The boronic acid starting materials and their esters are available commercially
from, for example, Acros Organics (Fischer Scientific) or Ryscor Science, Inc. (Raleigh,
North Carolina), among other companies, or may be prepared according to procedures
known to one skilled in the art. See for example, Webb, K. S. and Levy D. Tetrahedron
Lett. 1995, 36, 5117; Suzuki, A. Pure Appl. Chem. 1994, 66, 213; Miyaura, N. and
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O her amno acid starting materials include
2, 2-di net hyl hypotaurine, 1,1, 2, 2-
wao edqosamsddyl - hypot auri ne, 2, 2-di net hyl t auri ne, PCT/US2004/026603
1,1,2,2-tetranmethyl taurine, 2,2,3,3- tetranethyl-
b-al ani ne, and 3, 3-di nmet hyl hggot aurine. If one
nol ecul e of the hal ogen source rel eases one hal ogen,
. OMS f e [ ' f\ tih ' '
saivA e B S 10 ST S G A PR RRRE Ehdh 1999
516 1agers s RufaeniMA. lan® ©veaesh, MBI & Gigt Ghérs. 131991 b4, 8743-8744,
reparation of N, N-di hal pam no acids _and_thejr

@8 VatGare s aV &g & “Beron AsidGranprouagisRoteniigd Rhagraceutical
_ e . ! . ¢ i
ARG Myt FRY O30S 216368 AU eAaled thirgishlrow,
HoC e déidianid nivie M. | bevynayB bEranep & W, "rgarid Spgthews via Boranes”
procedures wel | oW one skilled in the art. See
Wiksy- _ﬁ%?@ewwg&fke]t&?gi , New Strategy for the
Synt kesdpdulls 5068@&%@8@ Qﬁ%ﬁ@%ﬂ?ﬁ%ﬁﬂ&ﬂ&eﬁl A6 @8lude their individual
Het er oatom Chem 1997, (2) 102-122; Yuan, C, et al,
stiswitreat @gyntfonrers el Gevieteeisomers) aFwelt o theandermid mixtures of the

Phosphonji.c Acid Pur e L. em 60
cqpRoRst REx BRL R S Y R e B o5 KS, SR, ete. may be
RN MG sbdritSmixturb R itH APt tkR36s01v3h t to fi
p%%%éﬂ M Kggol af)off, Tlhxé %ﬁ:hesi stl(_:?;?ﬁgchosphgni cggﬁ? o
aPhiv o diastereoisontbsic compamwids. Hdwsliastaregisopptric @nppygdy may be

oGP YR5GS BTGP AR o2} st i

pEseties valllkoh diithefagl Bcainel dastededrgs Qugadibiist physical
(Fischer Scientific) or scor Science, | nc.

| ei gh
pRenetties CaircB|as g meliing Rgingy Retling prpn selgbilises, ; 51%&% etc.), they
o O BRI 3l BRI RaR0S, ) oo

cdiebé sdpaciianby eftromatb@Bphy 38, pré&fetaBly, By Beparatiof. or Pesodution
|. Ch 1994, 66, 213; , N ; Ki,. A
N 2N T D AN
fohil of 3ffooishferd 6 ontRRESFbm thei
1o ARASTRACIE e Rsoh Bt of fftoidkiers HopiRgRASS 8744,
rat@ntc mi¥tpreGao be Soyndiadgan BeqidBumsine Coldeti Sar@oetdb Wisn,as
Pot enti al _ Phar maceut i cal . Agepts” d es.. Re 003,
EpgiO e SaRIOTAN SR RELHIGS: THERQLIEn S SR et | BF B
réfefencesMi@li#deinM M ; Levy, A B.; Kramer, G W,
"Organic Synthesis via Boranes" W/ ey-hiterscience: ,
New Yotyipjcal 8astionGehpoe tuisrepare thalNArdihalqahingaedeean be depicted
i lrtJQ\éfont ion can al so include their individual
3E{L1¥6T soners (enantioners and di ast ereoi somers) as
wel | as t he racem c m xturesclof the con1'pound. The
HoN i HRIRTRICHE S0, + streRChas—tE Pete O 'RS-(CIRRyC(E X RS, CI' + H
SR, etc. may be prepared by treating the isoneric

m xture with an optically active resolving agent to
form

in which R!, R?, n, X, Y and Z have the above-described meanings.

The amino acid starting material is dissolved in a lower alkanol (for example,
methanol or ethanol) and made acidic. To this solution an aqueous NaOCl solution is
added. The reaction results in the chlorination of the amino group and the precipitation
of sodium chloride. The solvent is evaporated at low temperatures, for example, below
30 °C and a residue is obtained. The residue is taken up in a solvent and the N,N-

dihaloamino acid isolated by extraction with a solvent not miscible with the aqueous
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a pair of diastereoisoneric conpounds. The
di ast ereoi soneri ¢ conpounds nmay be separated and the
wW@piosoishe pure enanti oner or di astereoner mayP@EUS2004/026603

i sol ated using procedures well known in the art.

Because di astereoners have diigti nct physi cal

properties (such as the nelting points, boiling

ol NtS |ubi Litjes,.r LVItY, . etc. .

R SR e S AR e AR rctin
thé mghoratidrstarii@smatbhie] WitksliceTrieoner s can be separated by

chromat ography or, preferably, by separation_or

r esoAgePidngln dhmbigmesnplege may abe WeinreRarehwil Na@Br as the

BN A nore detail ed description of the
h?@%ﬁ%#g%éémgbplicable to the resol ution of

st er detadimyte J¥achkraicds af 2000 (hdihflamanetory Reseatdird®, 280-
can _he found in Jean Jacques Andre. Collet, Sapuel H
ZW)IWPCT@@\W‘%@PE@&W@EW&Y & SWHACHESIP SR AR BY ing HOCL

WY{# % a‘%gplss. ARHCT 488 @@gen%ﬁft&fiﬁ'%ﬁ@éxiﬁéﬁcﬁpof Bunte salt
t typ I

er el n. | cCa reacti on chene to prepare t he
(B NCH} Gl 86k Hp(Glohaks et aln Qre/hdpgicsefirabehittlyoliseti¢dind

P b Sk e S e e B a6 o
PhiXE CABRY E1E8S PRYD 00 1TBaRISNUD64) LRI IRFbRArAE ¥EWH£GH{W2H) by
nmaterial is dissolved in a |ower alkanol or exanpl e,

cibetite(00D, bMettingigh) B. SinMumdemadc §imoyi,mR. HhiAntionidgni dhemistry:

n ueous .NaQOCl, sol uti.gqn.i s de The, r 1100

o SRR xloaih h Pl L ATER Cnehi' iy 8PS
pr eciTpk kéctions 46 sEoeh Weg@hliaisilde. The sol vent is
evaporated at | ow tenperatures, for exanple, below C
and 2 G10si-dHeNCELCH 35S, —TREVHEELGHeSOF tralan wpl i (1)
a sol vent and the tN I}Ei hal oam no ?&Iﬁ istol at ed by
extraction withPHE ent not niscil ]é)r?/\/lalllrilinet he

NaSHI R DRI spad foriietatdl Re m 1SINTHIcAIdr¥tatuf@ and taurine in acidic
N, N- di hal o-am no acid may be prepared by reacting the

selpiios acid starting material with HOO . Accordingly,

the ATSBSTRHE Clere ORdelratn L bR, @
et a 2000 (J of InflamyhoginiBesiedind) 49, PfPme289)
NNDCT (N, N-di chl orotaurine) may be synthesized in

sol ulog KL NXEHeEHDHOH wir ThNGHyGHRS QaHl pHOST NNDCT — (3)
al so can be:%enerated in the oxidat.ion of Bunte salt
(H NCH CH S-9¥PU8hi nake et all@BRYhal ogen- sul f ur

Ot &t fapidl K bXialze G RRZiIREhaibameio thgnexi dat i on of
a Bunte salt 2-ammmethanethiol sul furic acid by
chl adOCd + H,NCH,CH,SO,H — H,NCH,CH,SO:H + Cl'+ H 4
or oxidize hypotaurine to N-chlorohypotaurine:
HOCI + H,NCH,CH,SO,H — CIHNCH,CH,SO,H + H,O 5)
In highly acidic conditions, HOCI oxidizes N-chlorohypotaurine to N, N-
dichlorotaurine.
HOCI1 + CIHNCH,CH,SO,H — CI,NCH,CH,SO3H + H,O+ HCl (6)
The compounds with at least one lower alkyl group attached to the carbon atom to

which the amino group is attached are more stable dihalogenated amino acids.
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Phys. Chem Chem Phys. 2001; 3:4957-4964) and
hypotaurine (HNCH CH SO H) by chlorite (CO)

w@ Mwspozaseé gh, B. S.; Mundoma, C ; Sinoyi, R HGT/US2004/026603
Ant i oxi dant chem stry: Hypotaurine-taurine oxidation
by chlorite. J. Phys. Chem B 1998; 102:9838-9846).
The reactions are shown in equations 1-6: 2 O+ H

NCH - U%'}IE‘%C);_{ + +.C + H (1) Bunte
salt Sgﬁslogpo qurT e %8??&8?% féfﬁﬂ”ﬁ’e di sproportionates
to form®BUN-di chl orotaurine and taurine in acidic
solptioh: 2 CINHCH CH SOH O NCH CH SOH + NH CH CH

SO ) N, N-di chl or ot amiI Tauriche O OHscH NGHeH so

H+ HHNCHCHSOH + Elgotaurine
HOO ¢ rapi oxi di ze_t h&"2&Hai ning hypo O;H
taurine: + MJMCH CH SO H H CH S@NH + CF

i ze hypot aur 2n@CL dDixans or ohypot aur i ne:

4
I(—|O)C|q_i’CH CHSOHCI?W%CH+HO(5)W
' > OXI1

hi ghl y aci dFts condi ti on di zes

N-chl gro taurine to Ndi chl orot auri ne. HOCO +

Cl %ﬂe@%&%ﬁ@ BEBA2S0 1 + H Or HO (6) The
conpounds wth at | east one | ower al kyl group attached

to the carbon atomto which the amno group is
attgaehed @t nore stabl e di hal ogenat ed arqeeo CH,
ON oys:

aci ds~\J{hese conpounds may b&@Ckpared as :
OBu-t . SO gdsofa N , ad SH H N 2.s0,H
HCh,N DI oxaNe H C CH, 3.Na SO, Water ¢\

Desired Molecule

Derivatives of the N,N-dihalo-amino acids may be prepared by protecting the
amino group with an amino-group protecting agent as disclosed herein, for example, by
forming the benzyloxycarbonyl (CBZ) derivative, followed by the formation of the
sulfonyl chloride which may be converted into sulfonamides, for example with a lower
alkyl amine, such as methylamine. Similarly, the sulfonyl chloride may be reacted with
benzylamine, and the resulting benzylsulfonamide may be converted to the group
-SO,NH,. Thereafter the protecting group may be removed by methods known per se to
chemists skilled in the art. A comprehensive list of suitable protecting groups that may
be used may be found in T.W. Greene, Protecting Groups in Organic Synthesis, 3rd
edition, John Wiley & Sons, Inc. 1999.

Pharmaceutically-acceptable salts of the compounds of the invention may be
prepared by reacting the free acid or base forms of these compounds with a
stoichiometric or greater amount of the appropriate base or acid in water or in an organic
solvent, or in a mixture of the two; generally, for example, non-aqueous media like ether,
ethyl acetate, ethanol, isopropanol. The salts of the invention may also be prepared by
ion exchange, for example.

Salts may also be prepared by reacting the N,N-dihaloamino acids in other
manners known per se including a method analogous to the method described in German

Patent Application 4041703 W. Gottardi.
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Tet. Let. 1996, 37(40), 7319-7322 HC. .SOH. C N

Desired Mol ecul e Derivatives of the N, N-di hal o-am no
waeids203e¢ be prepared by protecting the an noPQI/os104/026603

wi th an am no-group protecting agent as discl osed

herein, for exanple, by fornigg the benzyl oxycarbonyl

(CBZ) derivative, followed by the formati on of the

23: ;W%dc 0 s def t@%z]gﬁ%dg‘? %/ma{rﬁn& &F %s\e;\létﬁlﬁ gF E&{l\%rted into the lower

alﬁwelatemmb&t agatlffb@@dmﬁi st athl dylowehé@iatkiyl ﬁxﬂt’a]d: soth @srcihd&thyl or
be reacte th benzylam ne, and the resulting
dlb@lﬁlzg}ll@tﬂ in dhapicarnCcaey seshie SifFEINEE- t 0 t he group
S o]
R
mbheer ell-kndweowhemestsskilted in siie of. sui t abl e pr ot ect i ng

roups that may b
P £ y edL‘

Johny -dﬁlaﬁfa‘ﬁﬁno laaﬁs gll‘ derlvatlves are antlmlcrobml agents which
Phar rmceUt ica acceptabl e salts of the conpounds of

kﬂllhﬁlcrdbeeEﬂtnemnVthﬂOW@Op«:aaprahm dogt crehe tqlcrgtqdl’pe' dukeryotic cells at

aci se forps. of ese Ccornpoun
Sl%‘EIS‘F%‘Hf Jﬁglﬁ P?‘Feﬁﬁratbqnéahgis ARSI hl%?Petuﬂg agtwfyo%}d fayqrable
th%@d%@utﬂf in@&t 4 a'bE‘oM&l}ﬁéntR:ral dohsRABriRg ﬂ@']jh‘}?s@IHgY(ﬂDfole of clilramines
xture of the two; generally, for exanple

inrtbe deﬂmﬂeb@ls ofeaihegens kevige.hBer, ancankiyicrabisl arosuctdhpipapplied to

o QBB B d e B T sLRLAL R R 37 By camo
bOEoRHBRASAT Thys EBGF kitdh prédictis Nndiuhaine fititrating mfscﬁolns is
ther nmanners known per se i ncluding a nmethod

smartg@b)agmmosﬂn@rﬁ@tlﬂsod described in German Patent

Appl Kﬁ% 'd%ﬁ AL A B3 1ad @ ‘n@f d('tI)Hir qia@@tl?eai}ohéwﬂfg potential

t he HOaM no ac rted I nt

ate@Y8f applikationesbrethct 1éns dleaasd) Hugtmhmnactdxraunnsqi}nthalmtch general
| ower dial kyl sulfate, such

swygiorbRTEPArAiqTh SRl BysEmeHt ket el e anppstrument
dﬁiﬂfgc%%n' (ﬁ]en\(\ég 1ﬁ§?nﬁﬁ1:%tssdigﬁfebﬁ(?‘lfﬁf<d a?\%fql&at?&n ih¥o6d Sanfaf¥i Acluding

produced in a manner we to chem sts
dﬁiﬁfédtrbd of Burtfiee m&ats They heddsoafsefid & Yapcinetfermulations (as

N, N- di. hal oam no s and Derivatiyves_ The N-di hal o .
DAY ATPOUT ARV o GBS PP LBt dp e virl
1 BYEMRn Y6t DNA and RNA classes of viruses including HIV, hepatitis A,
respiratory syncytial virus, West Nile virus, HSV-1, HSV-2, SARS, influenza and para-

influenza viruses, picornaviruses, and vaccinia virus (as a Model for Poxviruses). In
addition, these compounds are also useful for the treatment of fungal infections, such as
acute or chronic Rhinosinusitis or other fungal infections such as 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 compositions
described herein have antimicrobial activity against many other microorganisms,
including Escherichia coli, Listeria monocytogenes, Staphylococcus aureus, methicillin-
resistant S. aureus (MRSA), Pseudomonas aeruginosa, Lactobacillus, yeast,

vancomycin-resistant enterococcus, molds, and spores, including spores of anthrax. In
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kill mcrobes at relatively | ow concentrations and can
be tolerated by eukaryotic cells at significantly high

w@emwserse@t i ons. This range of therapeutic actP@i/Ug20841626603

favorabl e therapeutic index is absolutely critical
consi dering the physiol ogi cali7rol e of chloram nes in
the destruction of pathogens in vivo. For an
ant im r ct _that
Pl %lﬁﬁ?lﬁ o'hﬂ onB gﬁl% Prese ﬁnver?wﬂ%@elﬁeg?%eﬁbltéﬁ gl?eggesatrﬁ%ﬁ%f several

dEedr@it ¥traingl oﬁBﬁdzﬂﬁczyntﬁﬂi&BOW&%tﬁwmifrmtsﬁd)acféhu,smm and

of such pr oduct (sﬁwl n humans for treating. infections
ofhgrssie pasily dlgstERyed by theempastiong ef fhePrespREN¥eiBunds of

For )

o TH FR) et Gk, Sl eyl e
obagricaws ndddidahemtditvatsi seh:ctedi iiotrhthk wraups gensstalg (Efqur@no‘axhg wound

preparation, surgical, i nstrunent disinfectian,, .nedi
N e P A R A S S S

dféﬁrﬁie&%ﬁgr 'dgébr@aﬁﬁimﬁﬂcm 'o?aﬁtdis?f{feétfbnf oQctus @il ki hpy9 Bphthalmic, oral

I'ng disinfectidn of surfacé areas. They are al so
smgerfytﬂndldnnlw&tx}c brodogymapplitaitone rsdyction pf patbp geasiiy pularanary

tentlall uvant ounds wi.th vi.r |da
3Gt isfiof e DYpdsi R e RRTean sgh o iRl G o oreans
f(sil t?&%?fﬁﬁnt@tfioﬁ/ iréd#88n bNBAdidHal thakiliV autbRIBaEd ér Htificial tlssue
respiratory syncytial virus, Wst N le virus, HSV-I

tm@pl@tatsaR@al {liginifession anaﬁl@gzpiéh%ram Ingeiment of pigSim for cystic

|corna ses V|r

B o ik R IR iRl BBl BB Bl B, eemmen:
08 §i6h dlsehsRE, dnbistucaepaeaid Rederiibal whitheséthed Sompml@b uBifg the
acute or chronlc Rhi nosi nusitis or other fun

splyfier pf badnvention by agplyingdhe sobutinm toithesitepylage ?rﬁﬁimqn%ls required.
Pneu g?lg 'dgsagg SHUEE oATHFRECBEY cﬁtc}f 3n %@Ffo? |thate 526 of 45 gc'fﬂare cm

i nfectrons o SEX organs, suc
nkiplldyedh ithd rafige 6280l bSsolitiong@htainihe? te @m;mgfoﬂah’eve ingredient

Weolbhagh e erererbe VO CT PP iR o/ Wt brislagr i ftan
1@ SbY @e C%PQ@ ﬁ%? l.eRaRN 1 Edhfd()SmMJBPe{c@i% fdFedient, Dosages in

stiti's ti's. Furthernore, the conpositions
ottes epplivetionseraild bhadjstad to thesudhicadreaddpending oagdionsthe

Bt AL PGy e T S or eve,

methicillinresistant S. aureus (MRSA), Pseudonobnas
aer ug| nosa Lact obaci_l | us, yeast, vanconycin-resistant
B (o ' gntignd spores, includi ng spores of

nt h icular..the sol ut of the pr.e t

T TET TR B e R -
hehid inefiSat cyBbtbRictg. of Bacillus anthracis.

Vanconycin-resis ant bacteria, MRSA, and others are

easi Iy anEberrasyest theycontpesitionpdescribeshierein hevea fresanshtic index of
PRSP0 Png Db iatpEp RS SLeh e SN gl

cﬂ‘?ﬁb)@@{y 18ead(ICkY BSore e bgdindt both LIDO 196w peng ithieHali dalls and
0 ronotin

pnma?y human ﬁgroblasts to their Minimum Bactericidal Concentration against
Escherichia coli ATCC 11229 at 37 °C for one hour.

Because the compositions of the present invention are nontoxic and have

antibacterial properties, they are useful in any application in which antimicrobial
properties are desirable. Such applications include, without limitation, treatment of

wounds, burns, and canker sores; irrigation; cleaning of tissue sites (e.g., pre- and post-
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heal i ng, reduction of pathogens in open wounds, wound
decont am nati on, ocul ar disinfection or

walewsnem@nd nati on, oral disinfection, antifungaPCT/US2004/026603

t herapy, ophthal mc, oral surgery and dentistry,

ot ol ogy applications, reductiign of pathogens in

pul nonary infections, reduction of pathogens in burns,

. j of.. i nfectio [ r .

op ARG, of FEMELS DGR R LPeARleP R LG BRb or for
naighidbrogRtts ey befbite] durtrigabr poss dSpkthtlivdo sylgam;afot dermatslagical

disinfection anti fungal therapy, treatnment of bio film
apRlicaligus PeoTasisy il ngsrowy appficalions xdech arp sgadiy gaprret to one

. . o ¢ i iy >

SRy e LOPLATR o ipthi il BEARIO By ol B B tfRlzens on
swtfacel invhtdgrimedingdreiqepaans i ingruneatss dévitésam fodd (wichout limiting to

i nvention b pl yi the solution to.the site where .
s JrHEmteereb SR e oomiert Qs medyding e SlHRRLpRIE reduction
bAQRE HiH InBNURRRY 1% R RinFb & e @bmBosiBSMAIsed FRifAiEhL 6hl%ations,

in the range of 30 nl of solution containing 2 to 700
thy wimpmsttiongof thg egnaen haweanmimbalgo aotsideeetfentyr edi ent i s

NN applied.one to ten ti er_day. rrain .

st AHEBETPRRGB RIS P Shpary B Romp e R fgakatng fids of the
f&{mﬂéét(g)\,/ €11y, (A1) & (BNtand RS AGR v atifesth BEbe RRBIPofALd RIS a variety of

woul d be adjusted to the surface area dependi ng on
applinetionsh énchisingbandagsisar vepsnil drasyings Fleagaoapasitiong in frem of
oS bR 00 o G RADBE W o sk socity
degfned tandagks & 9Si0hd BadthnenbprloastoE dThespdcibiined bandadeRhay include

cytotoxicity. h another aspect the conpositions .
ap eReHNH Y Hadey n thraneh which donigad teptnenhmaterighs syl ag the solution

ol}ﬁ%&g%s?nﬁg%ﬁﬁoﬁ,n(}%&a%%g,fﬁie@ed by the ratio of their 50%

ory concen n cytotoxicity index (IC50) at
one kdsu disgeded dierddwishan Bi2de vbmmaufaciog: empriselg thk compbsition of

and prjmary hupan fibroblasts to eir Mninm )
t@d&t’%moap&%ag@% HERFHaFG ??ﬁuéé’ﬁ?%gttﬂﬁ@ﬁﬁp%‘%gl &g 1 contact
withGhe léiﬁﬁgsit%n ?sztPﬁan@ﬁti&[‘ﬁe ROHIE of BRERS §hidASs not reactive with an

conpositions o e present invention are nontoxic and
okhi@ngaganbact eri al properties, they are useful in any

322: ! a}s{ggﬂ&ggg{m aogﬁt'rl]qlg(g{l:\lﬁiglrlﬁ% émalﬂ' flegc? ea{n%l'&ﬁ?lr aércfvatives permits
thd WheloR i Reent 688 JTRRAELAn SNBLINEISu1d DY R ticATEr §RMHSBatients. The
sores; irrigation; cleaning of tissue sites (e.g.,.

splitition gnay bppetleged ot jevernl singletusePind azpher glast batles with Teflon-

(e.qg., in contact.le cl.eani ng sol.utions.or for

b o e B0 Eried oGS e SO g bR kg pect,the same
sORAbR &lakfibe padlfaged i) 4 24001 BhRbamdseotitadr iRRRISL @@tdsARSactive
qurl asl s; and nunerous applications which are readily
p

sshabette. Howste BkFa § bitpribattiepemagrbe usah breasiae push latggpvolumes
afe%g&%glsfotr ﬂ%at'ﬁle'n%%ﬂqé? nSt%fagre ?19 Hkd &@epqgclgsaérﬂ&%g Tdchgg rm

stability required for the uses of the compositions described herein in detail. For

example, a solution of N,N-dichlorotaurine within the concentration range described
herein in a vial stored in a refrigerator will have a loss of no more than 13% of N,N-
dichlorotaurine at time t=0 after a period of three months. Additionally, packaging may
include a dual chamber system where component A is mixed with component B to form

the final product, NN-dihaloamino acid or its derivatives.
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surfaces including nedical equipnent, instruments,

devices or food (wthout limting to neat, fruits,
woe@enaishes) and food contact surfaces incl udi POI/UR®04/026603

elimnation or reduction bacterial biofilnms. Unlike

many anti-infective conpositiions used in simlar

applications, the conpositions of the invention have

imn\r) 'e ﬁgné é)S‘RE& 1215 ggluﬁél.flsg&e}{tﬁ? R]r_-gg%q ?&Eﬁﬁ@r}] %fag% S o§ ﬁesfi%gle-use
chithimetsadn éﬂl()ther(ablbéct thd sdidtia@nrs offthé maardionheay be stored in single-use
derjvatives may _be incorporated into_a variety

corpmprs At ivaneus differepsizeg, eoafiEaEions AndbAHRS é%f@églftﬁf@@mes as
SBBYF PSR b 0o 0 S, PRI SLEOTE B i 206
exmp:lie,a:lhb yoldden gfithe 1rb/anti¢algmy iba sredbinrsthgle-est 3emil, optionally

rot The s eC|aI|z bandage may. i ncl ude
aBpRiDlrpapin b e i itoR Y Gaathigfas powder
tdBRHRY bﬁdhsplﬁﬂﬁ&eﬁﬁcaqlg}%c&%té& d:xRpiQs hltRr MefS®RB %t room temperature.
I'nvention may a so di'sclosed herein is an

arti dhe compnamtfsarftﬂm mvcmtrqmrm&y mgludh éheclopwaig pharmadeutically

t he vention cont ai | ne
adssmt o R S faltoP e S ST P foffents
P& WRAtsI (B ca8¢ Bf SO MikoplRidedl adMihihatich HHatfood 1ndustry)
reactive with an oxidizing agent. The stability of
prasenyingoagents, diluents; erebesterd ans etbsrawxiiany substances or exmpwnts

der..vativ rI t f

S Bl B b G ety bR bd G5 PRal ey be

ua_ehﬁaré dkstkibedin®ymidgtopaThageidnddursleRradiine ofPh@in&tcy,SAl Gennaro,
anmber gl ass bottles with_ Teflonlined screm1caps and

ed. eaﬁ)@c@dmnhup@m@ottowéwgwéc Jhkins, Fhtlpdedaia, P\ giiyances in

PR SR OO R R ISR, o9 SRl

Phainidceutiddd Beiesses Vo 71 dD5villiGaaderdat, tThresr ﬁat)eshhzmﬁs é&d¢Ginity, Eds.,
because s¥ch | ar.ger .vol unes argqﬁractlcal

199 Safhetitelospras of Heichare pggEorgied hereiw ip é‘eférp?%lé?tgs In general,
u r

WS SR LAUTE BARP aloble AU CBM yBh af PopyR68 gfol or

pelkyathylene ghycots ugy onsuitab, cheritire frir solutians. | Inengiasprchsdaliizons
conce tiaon r e describ herein in a,vial ored

PG PR arae R A e R S & ot S o bl Fofy or

eRimPe e ia Gk A6 Sl it suhblel stBill ik AlchB afl PABéRShrofbuffer
three nonths. Addi tional Iy, packaging may include a

sehstdncesh almipdditiopssodutions mae/ oiapopreservatives, sl esjbwzalkomum

CHEREDT Bl BebULRAS: HIRlRIRHEE UM RIS o

aff ddsBgodarif FRALingtBY-€THd SHlerl¥B ¥in® Bra2tiod SOPNABmSEY) HheLabdse-identified
containers. In another aspect, the solutions of the

stand@dtreﬁrﬁnﬁ@wb@ thisdieddl i n singl e-use contai ners of
var| YR sllrnfygf fi&i mgy fiffther go%ﬁﬁs%%l%r'ag{]&e mgx%ﬂletﬂ?sv k¥ as HOCl or

di fferen
other antibacterials as long as they do not interfere with the stability or function of the

N,N-dihaloamino acids of the invention.

The amounts or concentrations of N,N-dihaloamino acid in the compositions of
the invention may vary over broad ranges. For example, a composition may contain
from 0.001 to 100% by weight of the composition of the N,N-dihaloamino acid. In case
of 100%, the composition may be applied in the form of a powder without any carrier

substance. A typical range of the composition will include 0.1 to 95% by weight of the
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suitable for the desired applications as disclosed
herein. In sone applications, for exanple, the
w@ei0an2mm of the invention nay be stored in siPgl/Es2084€026603
30 nL, optionally disposable containers, h one aspect
the present conposition may pe stored as powder
together with pharmaceutical |y accepted excipients
undet.. i n T
cq mc%shtéon ﬁ%%m rc}l%&}lad;/a%? ﬁ?(): fa&gpi% ﬁ)&eﬂ?@ﬁ {"150 §(52%P&Sd i 'tcpf@%, for
ehay BB e %Al Yolagasptanlle a tawér dthen‘u&ﬁidm gfhe N, Drdileloamino
to attain isotonicity, buffers, _stablllzers solvents
a<f111 344 bE Applinge ios exIAPleAsRNGENtEAtign ol t 85‘%‘5‘5&?9 ApRIgPriate in case
@jﬁﬁglon and food industry), preserving agents,
d| uent's,; extenders and other auxiliary substances or
exci pi exst of n&phér&hgbabaqmﬁphtﬁm ofathdiar fonoasat appdichiyon containing a

ccept abl e car and ex ients fhat used are
1 e E o Tos R peaRo S418 OBHS BEwIhAGHRTAS 4o gy e sed for
séavlgﬁ{l RREKs uSAh B @0 & 15:-‘15111 of %Qtsbluﬁgh ttd1QAch trbRRIAE OAtter each
i ans & kin Phi | adel phi a, PA, Advances in
trE’&tmerrtatdne umsmglsolsume mok be fbaioned cHnder t on, Trevor
'_Advances | ar mceut i ca
SO 88 Jones, Janes

'Vb G il be as%g@t the %&%@sﬂléﬂk%f(i!h@ﬁllv%iﬂneﬁe @&miﬁi‘dt@l’@d of Gsed
i ncorporated hereinin their entirety h general,

togigadliy, a suitable oil, saline, |ower alcohols, and

g: zgg*lg %Ch 2%1&5 g%'eene%slgclr1¥‘ge?1|§io magr oﬁ"lﬁ%@ﬁ%?@&thn%a number of

pRASRECHItE @béﬂ WOEsCORIcRIdD nbtespaid to@isud) glicdiibacivhs mm lacally
wat er sol ubl e or aqueous medi um sol uble form fo

aml@dﬁre@tr@@t% kfne aspesty daseresst H1YeRien povides aftﬁthqdzﬁ% the
tr@%ﬁ&%ﬂs of \aa'i] B}eﬁﬁﬁfe&%ﬂft%ns 91%’6 fa%rprgrﬂgﬁﬁ G&ma hgéhn%, reductlon of
adartron, ) 'ons nay contain - preser tlves
pmhiiﬁgéiis E@ apatmlwmlnidsr Wd%}d dﬂebiﬂfyﬂmnamronpds@llﬁatldimail&mr an d
chl or obut ano Suitaple p Ceutlca riers. are
derostanuigaiion, Arakdivi{gition, anf %@ﬂ%@ & Rligatigns,

1%@6%@@ : atﬁcfk%n?ﬂzﬁgﬁggﬂ%g G fbéiRshs: %a@&%%f %ﬁﬁl%é&ﬁ(iﬁ buft! lavage,

In t sitions may further Conprise _
rmmmmwmmmmmmm@msmmmmmmmmm@mmm%mmmmwm
i bacteri.als. as | on s they

RIS EBuSt JTinbab fospe AAaPER IO el fioR s tiA FRU £al it

tl‘éﬁtn{eﬂ?of lﬂ&ﬁﬁﬁ I ystiELB5E UM felftbd @E%@@ ttfeﬁ&l'léﬁ'ﬂ §f @ial infections,
N, N-di hal oamno acid in the conp03|t|ons of th

tneat\mnt ofskimdigeasas, pnd tissue bepsacandanganstatipos whigh mﬂt@d qemprises

P RE TRoraut G Tale BRER R AT ainkioSHT (Tl ffere

tr&a%nt 1sHEqERIID At kANRinFRY alBled prioﬁ@nltﬁht&ﬁ'@ lfethdﬁteQIf uséhg the
powder w thout any carrier substance. A typical ran%@fl"[
S

seifitionseofdbepissent imientipn include thage cied inghe 5uayy aifis] eyt

téeef(%ﬁﬁfq}é?sbétﬂlf?”?’g%f IEQ(?? Zg:y %l_-eﬁlap %zof %&?nﬁ%S?K?elleﬂ%, and S. Molin,
PMID: 12057677 (PubMed-indexed for MEDLINE).

The solutions of the invention may be effective in reducing bacterial load thus

improving wound healing. The solutions could be well tolerated, improve the
granulation of wound tissue, reduce the need for debridement compared to prior art

solutions with patients reporting less pain during their treatment.
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exanple, 0.5 to 5% In solutions, usually a | ower
concentration of the N,N-di haloamno acid wll be
wa@ppbiozmos For exanpl e, a concentration of 1 toPQPAUREY4/026603
be appropriate in case of a rinse or spray. In case of
nasopharyngeal application a2tatheter for nasal
application containing a 1% sol ution of the
O'r\e!ll a(rjéhaloarrino acid or its salt with a pHof 3.5 to 5
—n'a%vused for several weeks using about 10 to 15m of
t he T adilerofifion@dtHe ihvedibmanly.beAlst@to et bartkee sdraefrhouth
the rinsing solution will be suctjoned off, Specific

uliEEhRREDIA BTeRBY SR BBpES PPoher BFAtNE theSaTPBREpe used
t $ iti . B i-on: .

o HARE L SRRl B0 B i

salfitidrhia qonesewith itievent foo 20138ysetrmdss dte solutioremiay atpode used as a

nunber of patients with dee und ich d t.
pidatng oAkl ano ﬁp&r%@fal%ﬁganﬁﬁﬁcwﬁ@ﬂ%&%ﬁ@@s instance, the
sd1bER] AP HE usécfhs%&@ar@ﬁ&%%ﬁuﬁoh he ﬁ@ﬁﬁﬁf‘d&? idfERAL MR8 solution may be

provides a nethod for ‘the treatment of various nedical
appdied iwithoths helpadf aawttpn eweh fongnowe spatificeatbas ghersobifionicen be used

of pat hogens i n,open unds, nd. decont am.nati on,
o R A P LSO T E ST AT PR
Odh@hmhieddr&n, antifungal therapy, ophthalmc
appl'ications, reduction of pathogens in_ pul nonary .
i nf e€h¢ phgsiolpgigaldy-balancst, aridinseufien phihp irveation gmpyde used in

eduction of, i.nfectio I [ r -
phFEHEb e Rbrebih LSRR R e A 30 Hie gr g igate tho yes.
Ttadh @lso e uppiéd @picafly béfote driafistiaurpergns flsaife@thele and alrrounding
disinfection antifungal therapy, treatnment of bio film
tigsyes. cYlag sadutignpapdicdisethencedr seveipl dinies A<y aceqrding g apagent's

y . o ) S L b
ik Shg RO e s SRR AR B oL Db RS rocfiP o the oves a
netekdagy.t heas alsobe appladd Uytsealing aentzd andexpplytng thy saturated gauze to
appl yi.ng the solution to th ite ere treatnent i .
theeye fogd, orReyerR) rmnequ%g&t&a pde ua?%. vy the ey Yng&g}ﬁ}s &iping

. : olpyt ‘ . wenki "
e P R ed PR O LIS lan i IR RTRL! i W B OFY washer,
thehéhewasheo isshvatedqver thmese gmdihs eiyeliboprmed and closed several times.

biof||nms]" .hy S. . Kielleherg, and.S. li.n, PM D:

1205789 ?LY%B%BE)@HU%??‘%& jeagic ﬁéﬁﬂ?’f\l&fﬁeﬁ@n&ﬁl i Gised for
tHftrdabtBerlt DY 8 Bl1LPM 7B B8 o £8dc8htatiation. TR d8EitipEl it may be used as a

bacterial |oad thus_ inproving wound healing. The
repddcemienn®r sibydr aritiate ethe disoifeqtioned the ¢iige efreangtes.

granyl ation of und tissue, reduce n F .

debr thEneRPo R Ry Bitseth Aot ERY SEubFEBRE it ipe eves in adul
afdinl Il atri €€ Yt ek Adple Sfeion @b Raldbfec ighs] B&térial or fungal infections, or

treatnment. Oral Care ) . _ .
pathogenic agents may be effectively treated with the solution of the present invention.

Non-limiting examples of pathogenic agents that could be successfully treated with the
solution of the present invention include chlamydia trachomatis, gonorrhea as well as
other bacterial, fungal, and viral infections.

The reader will see that the solution of the invention has applications in the
treatment of many different types of wounds, including, without limitation, diabetic
ulcers, gangrene, venous ulcers, decubitus ulcers, pressure ulcers, wounds due to bites,
acute trauma wounds, surgical wounds and burns. The composition of the invention is

also useful as an irrigation solution, for example, during dental, periodontal, and
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The acidic solution of the invention may be used to
treat canker sores (nouth ulcers) or cold sores by

w0 evsiozig9é he affected area. For exanpl e, the sPCTIURIING/026603

can be used by soaking the cold sore 3-4 tines a day,
each time wth 2-3 applicatiops, and putting the
solution in contact with the sore for 20-30 seconds.

?ﬁ}% gltoag&hrg%iyﬂﬂé (?’o?nﬁgltlgﬁ I%Si%geﬁ{t%ﬂtcgn Hrsg 2)? uE&f for Rre- and

p(bémo‘faeﬂaﬁsé aleeiging bh esshiokids) o axaygdrglingsedutis fdr gaxtgienan canker
solution to fight throat infection. The solution may
SES-applied with the help of a cotton swab for nore
Nﬁe‘ﬁ?o‘a'sfo@s @ﬁsgolutg&?fo%kﬂltbﬁﬁlf&%nbe used once or
a patient's needs and
condThe ssluti@pbf ﬂnalpmsentﬁ‘avmtﬁb'in enay also be used to treat skin that is

ogi cal bal ance aci dic.sol n.of th
ifleRfah O g LRt b e Ealc et L S EriST, BlaTonignos e
fe@ém Yl?veﬁtl&? frﬁﬂy% B?ﬁ'éﬁ dlfééﬂ'y td Belat ST ’théjﬁkntl @ha't {srlh&%&:@ After at
t e eyes. It Can a l'ied topically before or
lea$ttcane appligpéioy of dleohomtmﬁ@nto ﬂm infgesechsidn using @tandardgnethods of
ti.ssues. The. s n.ca used onc
QIR SRR B0 At 15 S e A PRGNS BT hay be noted
Re@ikioh i@ PathbBensSAPulrhSHhrg Bifed¥@®n@ppl | ed by dropping it
directly into the eyes as necessary. It can also be
appl el solytiom akiha gresefduvantion shaahsiupehpritheredagtinnafegthogens
15& 11%% tl %‘o]} %r( 18 rvaﬁgﬁf 1%{1 oflle gﬁﬁ.‘anhtﬁn% infections
(O RS > Gl &N The Y W pI ng e

n&y% e%t:ﬂilvﬁy’ﬂtréitéd Wdthgl@&lﬁﬁ‘utlo_ﬁhﬁ' tﬁ@lbmtem inveatiod! Non-bignited
poured into a snmall eye washer, then the washer is

erﬁqaml?& eldnetions hat mywdapifectivelydirafed psmgdhe splutien of the pepsent
Ao g R ARLRL R bl B A58 cuoni

cdusigtbrertiadh tiecuhgs; imdlsiin eepibactens agtetheritkan nati on, h
addltlon it my be used as. a .repl acenent for S|Iver

% the Spludions @lck HOURE - of neonat es.

Th € ‘TFE H&ﬁlﬁ@ﬁtl&ﬁ of 88 pé@é@rﬁ %Wenhg‘i’{ ﬁﬁ&'b@&s&@f’or% t‘t‘éa%ﬂeﬁt%’f

the cleanihg eyes in ts and Iin pediatrics
gmmgm,al indigdtious, such ad urimafyeiradt arfsetidpa @hé thedikeo rFoﬁ anfgalble
i nfections, or path nt effe .
v T RS SSBTATeRor BT BRI o g e

11ff€&%rohk TSV 09 FaYadrRhiRs poiho paih AQat rﬁa}ag@élffféctﬁf@ﬁttrééﬁéd' With the

be successfully treated with the solution of the
seinésreef the presenti ioventioo) @@aomilyamﬁdlpahwmi@@ﬂm godutions of the

TN

irFedtishs. Aor @karhpR, hdtvRRtlhvige Bﬁﬁlr@mhal"-iﬂﬁokéyﬁﬁnﬂ fembatients with
treatnment of many different types of wounds,

syspestediy engreahidiskengs, and poteatiplbnas bithing and Clgarsagsolution on babies
gﬁtnaq{ et Bfttn 1¥1‘3th H%n%l fo%rrg %ﬁggﬁpa'lst &%as lﬂlls‘ﬁ%et?t’antpcfneéa%&s and shunt
ue to bites,

woun
in dlaly31s room.

Method of Use as a Treatment for Topical Infections

The compounds of the current invention may be used to treat topical infections by
incorporating them into creams, ointments or lotions for use in such conditions. Such
creams, ointments or lotions might be used a broad variety of skin conditions and may
incorporate penetration enhancers in order to deliver the antimicrobial activity of the

compound to microbes present beneath the outer (epidermis) layers of the skin.
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acute trauma wounds, surgical wounds and burns. The
conposition of the invention is also useful as an
w0 peosgzspo©n sol uti on, for exanple, during dentBdT/US2004/026603
peri odontal, andophthal m ¢ procedures. The conposition
of the invention can al so be2gsed for pre- and
post - operative cleaning of tissue sites, and as a
gargling solution for treatnent of canker sores.
Met hods of Using a Solution for Skin Disinfection: The
M@ahed 6fUsetd Pré&eenpSeedal Sitededtioon may al so be used to
treat skin that is jnfected. In a skjn of pat i ent
s howil¥OTHE 8 BAPISQ TR Prssent HIVERIGTgHAY AUSCdGS b teaB during

I t
PR VIR BP0 AL ol iy
lexdpb podbrged hospitdtieatimisuhd arcasimlly hie deathe cihedise ki a solution of

i rosho g s Qe s ob b top i SRR b i e
1?@?'&9{5 QbecRBYYE i Obf BREAY hitd SYiroRABEY olgerauons where the

ections : " The solution of t € present invention nay
rhteoﬁsé@btlfomsrrtahé)eraethlgliltasdﬁ"/of pat hogens in pul nonary
or ct r| 4

SIS

t he sml«: ldBluﬁBn of tliefiﬁed@meﬁeéﬁtwhrﬂﬂ@rw 1¥8d fhlane kddatti@dof
exanpl es of infections that may be effectively treated
padiogepstancshe surfaces pf wedichlalepicess@st surgivd Amplangntciogyevent

t.h h
PR BRPAERL L FAGR ik Pub el B o0 AL EB G A
thdy RPihglahted] a and the |ike. I\/Et hods of Using the
Sol utions of Invention in Gynecal ogy: The .conpositjo

of tHde ﬁP]éléléﬁ mayraloRY wad fryheedpeticn qr&ﬂlfftlﬁ%thnr%fdﬁ%ﬁlﬂns that
C i
BB RIRLOHoGR of LR A S B8 pHAICREN thERD such
1ﬂﬁe€ﬂicﬁﬁr gani sns, yeasts (e.g., Mnilia, Candida
aI b| t ) ba terfj al i nf ections, HSV-2, HTVor
4 eCUoBy be effectlvely treated

Wi t h 'Itﬂa% ﬁﬁ'oﬂtof pﬁ{:sehjf‘ﬁva{tﬁﬁqﬂﬁ v b il Qfectly or through delivery

Opt i onal the a I cation of t'he solutions of the
fnmes dmlce timemeauam aoast (bﬂouﬂleaimm) tidn thﬁrtsluefacasmi |aaaomovdncle
for. the treat ntlof 0 colo {CPnrgction . .Fag[r.f "
ieH T thes sHchargely 6ory 3 §pactiTh R o u?enOI.&?lgaﬂ R {ntectious
phFBLR tﬁﬁtthMegsd%‘t)&ﬁe(ﬁéS&gﬁésﬁﬁt MBREEERA aphliRSRSE $t codlihe used
potentially "as hing and cl eansi ng solution on
t® dmoai;mnlngh opaftieg thsaterswhere itfectipak pethpgensdare been detected or

rgﬁ())rg? ﬁ@fels %:ggn% Iﬁlﬁrlgag:fe%% inoggglga t heger 3edh dheﬁ)g%régn hﬂpersed.
M&ﬁb@afug@fo@%bmngﬁ@maounds of the cur r ent

invention may be used to treat topical infections_ by
The solution of the present invention may be used for reducing pathogens on food

(including, without limitation, meats, fruits and vegetables). The solution could be
applied as a wash or mist to the food, or the food could be dipped in the solution.
Taurine would be major residual product of such application and taurine is an essential
nutrient that is considered to be safe in human food.

The solution of the present invention may also be applied to surfaces and
implements used in the preparation of foods to prevent the transfer of pathogens from

such surfaces and implements to the food.
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i ncorporating theminto creans, ointnents or |otions
for use in such conditions. Such creans, ointnents or

wo odos0208961i ght be used a broad variety of ski nPCT/US2004/026603

conditions and may incorporate penetrati on enhancers
in order to deliver the antingdcrobial activity of the
conpound to m crobes present beneath the outer

hé&ﬂécfj@fr I'E Ssa)s ah%nf@ic@bléllﬁesgﬂaﬂvévb thod of Use to
| sotoni ¢ sol utions of

t he fThesempouris@ftheypressayinbentichadayle asedias mingeumk of ensuring that

during surgery in order to prevent t he .devel opnent
YOG PTG SUEYIY ¢ esolitims mtended for usq i HY ¢S} 1°Pelz§1§usﬂ%1 or ff(’f use in
Roik 8F &7 £ aRhQR3A] t
qgéy ﬁgﬂﬂée o? %%#ﬂ#%’ ]n?%e prese FMP%eg%P¥Eﬁhnwna
thﬂlrpbaﬁmamifa@ata ne could subst antially reduce the
ks aof such r][f ectl orls especially in the case of
Gety H220r ol onged operations, where the
r at e 1ok sbl‘ﬁfl@ﬂ bf &@%ré&ﬁﬁﬁvcﬁﬁloh'nﬁﬂ'y wsusé@ %8 a WRRhOSF Gffeli/asd
for Disinfection of di cal Devices and Surgi cal

ramfblbyeinﬁemﬁestmmée b@mdﬂqf@mgﬁéns 4nd nurses émtedileﬁ/@mm& of ﬁraysportmg

impefiRear b BT Rl AR RO B RUSRE

ihyhaeh haf bk Aséd® dhiaiihe ttheczﬁfeoh@m dgesy frdralte®it 5f pattents (pre and
devices are used, or in whomthey are inplanted. The

peF apeTagne)inyheaasd obe swigsdl Ngisiophe reducti on or
&h Reln f.d nfections that occur at the entry
‘pmwca%ﬁe{—ers and shunts that are particularly
pr on@atients sifferingffaeh lampslastietdoachealing Jseufidy shBuldftecesated with
Di sinfection, The solution of the present .inventjo nag
theaciip PerBROTPERY thy PEseRiAR SR AR B8 P.deﬂ%y bhagis, § mlaalb/e%oete nee or
t&/P:@ .eat es a mst (aerosolization) to the surfaces
r om vehicle interior or other such largely
conf iThedolfian of the invaléion trayrbedisedasafollesnd gatze material or gauze
i nf ecti oys hogens that may be suspecied to b
D SSRFIOAKTH! SR RMGHEISUMCEAR PURCAL § S0 AerbwugeRdg tp gemove
eggééQ BN at6s ARRERE 'sﬁ&ﬁsﬁﬁ@s‘eﬁtr i tN8hLe WHiGERb@dSeact with and
pat hogens have been detected or rooms, vehicles and
reduce themffefcamswfdhe stibdogl the lmmamrarﬁhea@eelﬁ@ & Wietted after this

vesielns SRE0LEed cadafiotHsohRgt & ol RudiRE coRiptsty wet the

gdﬁ»&dwhwh 13 &féﬁqmaw@éw ?}ﬂ[b%l t6 thd Weshd( iI1AGhd/slicRghative, the o gauze
Wit hout |imtation, fruits and veget abl es).

n@aﬂ het apphed:wha W@né ppql thetl 2déitianaksehition isapplied. onéally the

! oo? sﬁg s hf s% 1910?1 glkég]p eaqzé CFE%?@a%lgft%%sdme gauze

Jor st prd
caPpé hisiicd@n tam df thapatled wamdno &6&einhioadt and free of contaminating

germs. The wound site is then wrapped with wound dressings as is standard in the art.
The solution may also be used to clean a wound by pouring it directly on the wound site
to remove any necrotic tissue by a mechanical procedure, and also as a cleanser or |
irrigant.

The patient may also make use of a “wound care kit” provided by NovaCal which
permits the patient to periodically pour the solution of the present invention onto the
wound site without having to remove the dressing. This kit provides ease-of-use,
portability and dramatically reduces exposure of the wound to / from re-infection. The

wound care kit includes a package containing the solution of the invention and



nutrient that is considered to be safe in human food.

The solution of the present invention may al so be
wappbkiozdt o surfaces and i npl ements used in t hBCT/US2004/026603

preparation of foods to prevent the transfer of

pat hogens from such surfaces?gnd inplenents to the

food. Met hod of Use as an Antinicrobial Preservative

S
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for use in the ey I ncor poration of an apProprlate
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INSHHERAT 668 PAYBRES QT POmAIOT GRS Fiegh R idprkil may bo used os an
“6Falhd QR Y etk e BlriddigioAEesent Tnvention may be

used to elimnate the infectious agent fromthe skin

_QLﬁgEELQnﬁsﬁﬁme;and post operatlve) in the area of a

r gi cal nc
St P o Aol B e PR e s R S paigmgmay be
10 phékabsEtRdtan sbmﬁoﬁ@ﬂ Hid@w&@m%,ﬂﬁglé héb’boﬁfalﬁéﬂﬁ PRESEAb-use
i nvénti on on a dail basi s, pi cally about once or
comamersan@dgﬁ usEé, éormampiq; rfpr@pp{mlonm @ngie@hawfbbeaﬂmdbr

e B S aPEH PRI S Teblnell o BndP o' BRS BT in

cSjURQBRAYIHOCITRABNE 1B¥CBSERIage. Uh iafdther! Bf iei@veRYi6s, a Wound care
speC|es present in the gauze which woul d react With

Hﬁ@ayr@m@e sigleaseseniasreaidhe solufinsbtha presenb fnvepéon with the

after this procedure,
15 s%%¥ﬁ Béggéaﬁbggﬂéﬁla%ﬁﬁﬁﬁéggution is then applied to
C 0 n‘p lhemﬁiﬂyer\aepect bethg anveatiomfthe solutsortslod ithd prosedt atvehtyon may be
lied to the woun e alternat| I he uze.
C%masﬂamwae B & %@lxﬁgaﬁgﬂéﬁaar@% " RekPetg paRhow in the
ﬁ:@dﬂéw @b 1RPh tfifh TR Bl ( he wound site i's
packe the sol ution:soaked gauze, and optionally,
Vasellne gauze canPukClapptrifadrapraticopt of the packed
mound to keep it noi¥¥Pgher filtee of contami nating
gerns. The wound sitfe is then mw;pped wi t h wound
y

dressings as is standard in the art. The sol ution may
al so be used to cl ean gwddhn pouring it directly
on the wound site to repo any necrotic tissue by a

nmechani cal procedure, anpd|@glslo as a cl eanser or
A B

20 The Dual-Chamber may consist of two syringes or pouches. To make NNDCT
solution with a concentration of 3.2 mM at pH 3.5, for example, chamber A is filled with
12.8 mM NaOClI solution, chamber B is filled with 3.3 mM taurine dissolved in acidified
1.8 % of saline solution. The acidity of the solution in chamber B is adjusted with 1 M
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irrigant. The patient may al so make use of a "wound

care kit" provided by NovaCal which permts the
wW@2a0502189¢ 0 peri odi cal ly pour the sol ution of P¢EUS2004/026603

present invention onto the wound site w thout having

to renove the dressing. This2kit provides ease-of - use,

portability and dramatically reduces exposure of the

/ e | t han. . Kj .

P S e el 1 64 i UBHORHERY Gy (dmon detivery
tube\oe i & oiixiay dianiste @, rge readtRmi will gi ¥ daired NNIBCT concentration and

contains a package c?ntainLng the sol ution._of the

PH¥ 'Séweél%anae speablen acidic pelRbery end HiaQtd ds stable at room
At i . o . e Lol

G DRI S E gt iy i RRCARLIRY: e

stabilifydpriobletr eANNDCTRolwtiver, , t he bandage nmay be applied

Ein hysician's office or at a hospital, with the
—é%qlf’—]éﬁ% continuing care at home; may be applied and

MR stprhopRigander the instructions of a physician; or
for mnor 1njuries, the wound care kit nmay be used as

an " o\Reagatis Adbsputeans were atade mithisleianieedpeit Mahipows water. NaOCl
sackaging for certain anot her aspect, of the
RSt Hre B e TRERs Pas el Lfiem Sy NaC!
amEHPR 6388t Brag@Nt ai N the sol ution in individual,

singl e use containers. The single-use containers may
eoferiagtie NN-glighloretenripesWINDEIN Gl e change
of _dr essifg 0y SGNDIA! S Sreh el B9 s 06 ARG NREr in HOCI
cont ai ners- o the present® i Mventt on nay “be used T h :
salotigrU@E] 3.6 atve HOCHTanind ptide€d. bandages. I n anot her of

the invention, a wound care kit may conprise

si ngl e- ubeNddir-@HardGHot 2 #HaChot Gb 6t priEstRE:20
invention with the specialized bandages for various

appl i cations. h another aspect of the invention, the

sol uTh emskeaflitede 106 £9€E NNDED in 09%ENChO I §BI3.5, add 8.6 g
In-situ by the use a dual -chanber apparatus or

opRialcbiging 1 §Y-mhuelrmetic frskpiner addS Y mhMsHipare walgt info the flask
o e 0 S MGV o iR R A Placing 22

md pf 018 M diaOb.udLie she sbbutivak & iNRAT 026V wtaf eaurisetifitoahe flask and
oncentratjon of 3.2 Mat pH 3.5, for exanple, chanber

il thesvalpmpis Hask pp 102&18 ATk N%@p%rteiwﬁﬁ?r- St fsisoluttapglor 5

nfiﬁdt%sed with 3.3 mMtaurine dissolved in acidified 1.8

% of saline solution. The acidity of the solution in
chanbNDET hss anhaxistied abdorbant /B3 00son twhtht a mhkan abdeeptivity of 370

ol utions in. .t ch rs are mxe ither in a c n
Mg e B 5o T St et i Pl S
CHlorbtahineSNEED) (CHINNNPL-CHG RS asthé Bty 3Rstuct formed.

H,N-CH,-CH,-SOsH + OCI" = CIHN-CH,-CH,-SO5™ + H,0

NNDCT and NCT are spectrophotometrically distinguishable. NCT has a maximum
absorbance at 252 nm. The yield of NNDCT was calculated from its absorbance at 300
nm. This preparation method gives a yield of 91 % of NNDCT. Iodometric titration
gives a I/NNDCT ratio of 2. This suggests that NNDCT retains the two oxidizing
equivalents of HOCI. Both chlorine moieties in NNDCT are able to oxidize the I to L.
NNDCT decomposes in solution, but it is more stable at low temperature. A stability
study on NNDCT solution (pH 3.5) was performed at three temperatures, 4 C, room
temperature and 40 °C. The solution was sealed in ampoules. The stability of NNDCT
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pH val ue. Since Taurine is stable in acidic solution,
and NaCCl is stable at roomtenperature, the use of
W0 b@s08sé t e preparati on net hod descri bed abovRCT/HS2004/026603
avoid the stability problem of NNDCT sol ution. Exanple
1 Method of Preparation Reagents: All solutions were
made w th dei oni zed, or MIIlipore water. NaCC (6%

ut.i on purc a f.rom VR, o ne _was
ﬁ%{) teng ?‘Fﬁ ntglﬁgoelgﬂmg%defeégéntroarrrlzatagpelgynF %esn § o4
waslk, @mayaﬁm@ahs At Wﬁeﬂ\btbi'edllﬁmfﬁ% @4 (4 1©) (NSO = 1.47
In this st udy, NNDCT was prepared by dissolving

l‘ftl\tﬂ;lrlne powder in HOC solution (pH 3.5) at a

Tau
6\1%_({1&}@% ngllsoxteﬁg 'S_?l@ahi: ng&la eg_h ?Qtrgf}ge 1%01?% I\lilg fN N-
dNNWtauﬁn&caﬂ%ehﬁéﬂuf&dlanﬁ q&mtﬂzitlvr&ty Et&rminatibBUY agpeon‘roscopy
into a 1000-m volunetric flask,_ then q(j,lngog
Wrdwfg@ﬁo@uma@ bfs 3 MR UY alerhagcepl0finge apcha molgrrabsorptivity
ol ¥y, of IMHG into the Nad solution, followed by

addi ng ‘m of 0.158 M NaOCl. Mx the soI ution. Then
add OINIBCTgs ndt viokatilé. & sdhution bfié.47 nadkn &Y falide at pel 3.5 was

| t h k M.l t
4 Brtifes ifesn CPisipoutean remged aibedfrs poBRief wdf iied
I&Q%%]r %@feew%tnom@efeﬂé’e W thb c&déﬁirﬁionﬂﬁ?ﬂﬁ]?@mﬁhttwo %ttfez @fter 4

Wien OCF solution (pH 9.5) was added into the
Weakﬂatneomcbd:mp@rdme NChl or ot auri ne (NCT) (Cl HN-CH -CH

; SO éq\ﬁf t onl é&g&g%u%&ﬁ{%wgf ggarg_g%dérsigerl’fl at*fnosphere

ﬁﬁ@@ésraqa&@tswm doufi! fby NI T.nadisibadllye refdTulbEsn &f the solid
maX| mum absor bance at 252 nm The yield of NNDCT was

meditix of MNEWCF inoawillifornagi sevista icihe stabdgatiomet FNPCT. This pill

f(?rg&@ahé a:ﬂa(s) 'Bf:&fstei] %?e(c)i%b ?%ggt é’éc?ﬁﬂ&ﬁlﬁﬁﬂvh?f IOW sF of use in

tiseig @RaébpidnahcdNNET bpp Bt dtion fcdliget leme diskifditzonsgother apphcatlon)
equi val ents of HOC . Both chlorine noieties in NNDCT

e to oxidize the | to I . NNDCT deconposes in

| U | .1t is nore stable at |ow tenperature. A
@q?%&olﬂo?{é;ﬁgtiﬁ% on NNDCT sol ution (pH 3.5) was

Baeteidm Activityhr ee t enper at ur es, room t enperature

and 40 C The sol uti on s seal ed [
st abiliojdeie N?@l?ﬁ‘é?“‘%lilﬁ “Yl%ﬁ"&‘&?‘gﬁééﬁf g ”i“rFO{’r(g*erCC 11229).
The lbh&‘é‘hé:l%uﬁﬁl‘é%as dHubedin'sRAR {BHPES Rlepsid ifochfh. Grarldhsdest articles

were transferred to individual tubes already containing 1.0 x 10° to 2.0 x 10° Colony

Forming Units (CFU)/mL bacteria and mixed by gentle vortexing and then incubated at
37 °C for 1 or 24 hours. In an attempt to mimic as far as possible the conditions, which
could be produced in vivo if the test articles were used as antiseptics, bacterial plating in
a Petri dish was performed immediately after the designated exposure time without the
addition of a neutralizer, and independently with addition of neutralizer (as control).
Thus, 0.1 mL was removed after 1 or 24 hours exposure times and plated. Plates were
incubated at 37 °C, and the numbers of bacteria were counted by direct colony count to
numerate the surviving bacteria as CFU/mL. Positive growth controls were made with
sterile 0.9% saline. All test articles were tested three times. The results were tabulated
to show the comparison of antimicrobial effectiveness range of HOCI, OCI', NNDCT
and 0.9% saline at various pH levels. At pH 3.5 NNDCT showed an effective
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weeks, 5.4 % of NNDCT is |ost vvhen stored in
refrlgerator (4 O ([NNDCTJ tia = .47 mV).

WORMNsM2mM or ot aurine is very soluble in water BECT/EHSIIPH/026603
range from1l to 10. N Ndichl orotaurine can be
identified and quantitativel 28determ ned by W
spectroscopy. N, N-di chI orotaurine has a maxi nrum W
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69fmlh“§9&r£t0 0016"911\?9524’1’% ak Pﬁ@ §'NT@§@? b%@éirﬂr as effective

tenperature. |solation of the pure po er form of
apiNDTTE. anl asH6XGlge under inert atnosphere provides a

nor e abl e NDCT., Addi ti onal |

ot IR Sufee R T Ap PG Wehehf SelpPisdln perglich fhe
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p!
ad@&qsmﬁmh Nr@hlomaurmepﬁN&T ) ahd Y, dabichddrotayeing (NNRET) were

syhRTRE e PR PRTelbked coRPRlpRH pPRRCERTh BroRYH according
tohprloc s EPdiséribefiGbbve. t Yhdda ebdiatibns Wak té%‘édl ﬁét ﬂhélr ph§sicochemical
deternmine the bactericidal activity

PRpEHEs |b@fﬂrem@éyamg iipicbialogiosl acqrw@eb a@tléﬁeii éPhlBQIlf’c frNCT and
I

NSCH M8 54 B, S0 8B R0RNS st st
Produetiombf maw/omdnmsaappemg td b&®pK-depbndent. 2NQTAs fcﬁﬁle@@kelnylvely in

Formng Units (CEU) AnL bacteria. and m xed by gentle
alkglingRHnyherses T sdomerddg agidisntic for 1 or 24
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cond CCPRzt Bh ETei s o T i NACTAR RO R present
itvestiomatt pit Bé)sanvﬂérfeamisNGTaﬂ; pHLS ﬂembmmtedbdmmah(E coli) killing

cfefeey bl DY e cbeolet SBEINDTEY FeeThe et SRSt pit 5.0 and

1061617414 Bbhef kififledthéighd 2B i @)@lﬁpg ngl Q%b%e&\’td RCT atpH 9.5

dition of neutralizer (as control
M@mﬂe@Oanm@chSmumﬂ ahﬁ)m@(%éhre t| rres and pI at ed
Pl at es re i'ﬂg%‘{‘;‘at ed at 37 C, and the nunbers of

bact eri S BYYdi rect col ony count to
ergauet ¢ daforSYr Vp! N0 Aami@ly a | aPh§ IUAI"StatIPOS' tMﬁC (ug/mL)
growm h gontrolg were nade with gteri 9% sal
ACTt est aﬂ@a’rcl es9derle tlestbwid t hr ee B<|>1n’esn Thd resuM%S

rao + b, ol
wﬁI{]J[_)(D‘I‘:l 'l TL gd 5.0 Isotonic solution 38.0
NNDCT clear 3.5 Isotonic solution 0.136

MBC is the Minimum Bactericidal Concentration

The antimicrobial activity and killing time not only were concentration dependent
but also increased markedly by lowering the pH. NCT is less antimicrobial than
NNDCT on an equal concentration basis by a factor of 1000 fold.

Example 3
Cytotoxicity Assay:
Cytotoxicity was assessed by a colorimetric assay system, initially described by

Scudiero et al., using 3 -(phenylamino-carbonyl)-3,4-tetrazolium-bis (4-methoxy-6-nitro)
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to show the conparison of antimcrobial effectiveness
range of HOCI, OC , NNDCT and 0.9% saline at various

w@kbosershe. At pH 3.5 NNDCT showed an PCT/US2004/026603

ef fecti veanti m crobi al concentration range between
0.0149 to 1.49 Mat 60 mn, and an effective
antim crobial concentration range between 0.000149 to

M
bergie Rfidic & Bl o RS R e B s PR Tk ot
sdsﬁlbleaétﬁazﬁlluﬁ/f@ﬁﬂfzaﬁ%@y f&lbel‘lrﬁowﬂit anldl'dréﬁg EenbiNDEY imaslture using
better or as effective against E. i as HOC

lPlFié% and plser wn0r 671l ipes dessrhed iy sudirnRve Sherrorier B?ﬁléePaul KD,
ks Mdiiks PRTRURE) & 06idIPEHCLAEA AN I AR EXncer Res. 1988

es o am hes as cohpared’to’variols te
Sep 1j48(¥5:48BD3R). NSiGtilao epgiraachies éor (ASEThirdmgithil.cell V1ab111ty are used by

Di ch t N t hes d 0. 9%
By BrRaasa TR cehDPaR Vi 15r Rt SRR G o P,
pﬁﬁﬁgr Bifigh §18n BB%%H&ﬁprﬁﬁei?gﬂlu?ﬁ k%pa‘?i‘ﬁge)ﬁé_ Baﬁsecuuured in

sol utions were tested for t hysi cochem cal

Duitigser Moaglifigsifagless Mediunz amgKteta@nocsbc defopidoa¢dium with

ti . Diluted | ut.j d N
o8P raog BT aRS bR ol el Bproman pi Foypt under
thdhichdsebaral seadddi a¢ i1 D00-tdPP Gl 9& WEIl b 8i8t-BottR 06 Svell plate.
appears to be pH-dependent. NCT is forned exclusively

Cielis wiereaalioneed deigrarheyes asgtiimpT ¢ leezéfr drevdtisshe gultae angslid was

BTGB che e Breb B e BRI B0 P Sl Sftissue
cﬁﬂﬁre Mehiat Tt h¥icRs depDiehdrad b ffol@%?lhﬁ&ﬁsae{nd(z%o g&%hg added into
ling efficiency of about 300 fold greater f NNDCT

e:a:lh setbB34-wvetly gptaNb)iheqer phll 5. 25 Oaﬂc) 10 whend elkpgoisgrhtertest articles
killing efficiency of NNDCT at 5 as caonpared to

fauep min 85 EPQ tejper e (TmEegintely ﬁ%é&%‘é sxpesed fime, tost %“vcle from

P TR T P i
irlcabated b1C37S‘iﬂ folr 11842013rs5 THYDEITowingatay mddid wad ﬁéﬁids*/ed again and

solution 38.0 NNDCT clear 3.5 Isotonic solution 0.136
rqvmed IO ON LAk ek @reidt:a epafaimp e it Qan & Trrragent. Cells

C oenlcr:l 8n atnecfllﬁngfﬁr e‘riJNél\lrg dtlt? (gé &é‘gn%n%jr eased nOtdﬁg %ﬁégﬁi Q[RI
plotsiesd Rgmtlivdt, filkil dCSr deS'ellopﬁrfént&ﬂ&sl aohiveddi AbsdrbateNMeGdad at 450
on an equal concentration basis_by a_ factor of 000
npgyigh rqig(rgﬁ%ﬂ wavglength at 750 nm using Molecular Device ThermoMax Plate
reader, blanking the plate on the medium-only assay blank wells. Untreated cells
receiving XTT reagents-only served as positive cell proliferation control.

When cell inhibitory concentration toxicity index (CClsg) was determined
(measured as 50% of cells still alive), CCIso of NNDCT was at 7 mM and showed a
substantially higher cell viability of Primary Human Skin Fibroblasts in the XTT Assay
than for Clso of HOCI (ICsp = 0.8 mM), betadine (ICso = 0.01 mM) or OCI (ICsp = 0.66
mM). Similar results were attained in the XTT Assay performed on mouse lung
epithelial cells (1.929) where more than 90% viability for NNDCT was observed at a
concentration of 7 mM versus substantially less than 50% viability for OCI at

concentrations of 0.6 mM and betadine at concentrations of 0.02 mM.
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colorinmetric assay system
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Example 4

ustry.

As an example, the procedure for the preparation of N,N-dichloro-1,1-

dimethylethanesulphonic is described as follows:

Step 1 Synthesis of 1,1-dimethylethanesulphonic acid (Braghiroli, D.; Bella, M. D.
Tetrahedron Letters, 1996, 37, 7319-7322).
1,1-dimethylethanesulphonic acid is prepared by reduction of 2-hydroxyisobutyronitrile

(acetone cyanohydrin) to 1-amino-2-methyl-2-propanol, followed by protection with
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epithelial cells (L929) where nore than 90% viability
for NNDCT was observed at a concentration of 7 nmM

wo egosxssaubst antial ly | ess than 50% vi abi | ity POF/USI004/026603

at concentrations of 0.6 nM and bet adi ne at
concentrations of 0.02 nM Cyggtoxicity and Therapeutic
I ndex NNDCT has been subjected to rigorous in vitro

. RS Vi | |
AR5 % G Bl B
ob QR waRloekl tafeagtifRsodilib salfitstol give Bll Lldmel§lethanesulphonic

di.scovered that NNDCT has a very low cell toxicity
atiddex in both cell types: Primary human fibrobl ast and

2 | s al t | ptic test
Sge?tzlggﬁlg)gl :hﬁtll—@ﬁgn %g?’%%%gésp%oaﬁ @Se bel ow). Unli ke
TPawalstdnietet ofll. ﬁmMA'w INgNelBichlot@x Jledhmethl}éﬁhalemﬂpMnlc acid (NNDC-

Dﬁﬁ%&l&%&% ?(al)ﬁo t{é?}ta%% de ¢ 8d %sﬁ g g{;}!aéf :;:%at I 8 l’I\lAf Volumetrlc
ﬂfaﬁ@ Rl 00 HRdeN bk )Watéi‘hl'ltB *ﬂhé ﬁasqt% liRREivashd J&ﬁ '&Aéi(d' Pml of 1

a concentration tolerated by the assayed cel
M/HiCrl anto yheNek] solutionpfollo@ied ®)y addiang 22ial Mmli&MNaOCI Mix the

L T T
tHRoMEReec RGBS to the SRS WitheVM1ipor8 W aer? Stir fiRRbRtién until the

Sunmmary of M ninmum Bact eri ci dal Concentration (MBC)

regadoTiseoappdaied as indigated dent exampladusc Vo NE8. (ng/ L) | Cl

VR Epheciute g SR PR, 35 Lot v

dRBLIre hiagindalA1CeBSAdIERl gt dbmp(oh@@ habeeeAPSilhEUNPeXraNG = ~
Primary human skin fibroblast cells. plication of

3Nii\mfraa@nm2fr@bsqrpmlbaﬂ di sinfectant particularly in

moun s and b
PPl obRIetr preh BF B AR BoBRiuBN 0o o
hﬁb A hcidicSHOUTE 66181618 aWtdithiPRE®IC dntHiin€ oSarfiRo @bidastileit salt
hi ghly di scouraged by healthcare authorities. Since

(gayestersis padsd (the lap@braélomé i Cheaping apidsy&])-t Heen the mixture
sﬂﬁ?&ﬁ %as:tjﬁ'xgﬁ fi abN[}W ﬂiﬁl’[& k?Ir 2@1 ?f tﬁé1 pgﬁgﬁﬁlggglu?gﬂ [mblgwer than
exten I n

thehpd pf ﬂneedmﬂn% HO]CIstllatlom e’DEer plbd@cft iofdentified and the completion of the
N, N-dj c oro | di net hyl et hanesul phonic is descri hed
reggtionyis|fg §é6n &TVSylﬁtsp@glog @jpmeter. The pH of the solution is

(ée%tleg Wfﬁﬂ}%k?c%ﬂﬁﬁ%f& HB Bt RfdrBxiaBsAaRS @ the dEired pH value.

The concentration of the solution is determined on UV spectrophotometer by using the

corresponding molar absorptivity at the Ay, A more detailed procedure is described in
the following example.

Example: Preparing 1 liter of 0.05 M of Dichloro Homotaurine solution.

Step 1. Prepare 1 liter of 0.1 M HOCI solution with a pH < 5.

Step 2. Add 8.06 g of sodium homotaurine (sodium 3-amino-1-propansulfonic, MW =
161.13) into the HOCI solution in step 1. Stir the solution for about 15 minutes.

Step 3. Take an aliquot of solution in step 2 and make 100-fold dilution. Take the UV
spectrum of the diluted solution to identify the product, which has Apax at 303 nm (see
the attached table).

Step 4

Adjust the pH of the solution resulted in step 2 to the desired pH with NaOH or HCI.
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Tetrahedron Letters, 1996, 37, 7319-7322).

1, 1-di net hyl et hanesul phonic acid is prepared by
wo edaorisecq of 2- hydroxyi sobutyronitril e (acet oPEI/US2004/026603

cyanohydrin) to |-am no-2-nethyl -2-propanol, followed

by protection with(BochO Afger nesylation and renova

of the protecting group, the hydrochl ori de obtained

S%% allowed to react with sodiumsulfite to give

; I- di met hyl et hanesul phonic acid. Step 2 Chlorination
R@f)eal He Iﬁi‘oﬁaiu!ﬁe/ ines&épamesuéashmhe c@fefliration dfakedithlokd Hlomotaurine
Mof N, N-Dichlorq dlnethylethanesulphonlc

(t&e rwlmm@ s 328. OcMg%lea@fe @ attesheA table)p 3.5, add

8.6 g of NaCl into a 1000-m volunetric flask, then

add 500 Ml MIlipore water into the flask to dissolve
Tabke salt. Add 2 Ml of 1 MHCO into the NaCd sol ution,

;&%%%%O%WZ%SQE gJ ]gzlgrgglo —dﬁlpd][\?N-Mromo AmMoXAéig eCompounds

1,1- drnethylethanesulphonlc acid into the flask and

fill the volumetric flask up to the mark with

M|l iQanpowmstser. Stir the Bgl@hmpn until the regattmn)

LS rnnhl eted as indicated_ for m(arml e h\/ WMo NVR W\

heNéT ércebm é&ﬂlﬂnel\l- chl ori nat e?a0?or ni t hine, N, N- d| 38R& 0

d| chl oro corrpounds have very sim|l ar W spectra (r -~
ROQdickro ABshotmtias absor ptivsgd es. Procedure for3ng o
preparing t he di chl oro-am no acid conpounds Into an
acidic HOO solution, a stoichionetric anount of am no

th salt (pomder) S, added (the nol ar ticO
%g}ﬂéﬁil iﬁ#ﬁgn%0| = 2:1). é®I1en the mixture so2%f%on
is stirred for about 15 m nutes. The pH of the
resulting solution is |ower tuap the pH of the
stNAPMN N -tefomthlegel ut i on. The %Qoduct is identifie&dand
t he coqggﬁ%ron of the reaction is followed by an
W-vi s~ spec?rophotoneter The pH of the solution is
adj usted wth hydrochloric acid or sodi um hydroxi de
saolution to the desired pH val ue. The concentration of
t RS Nsebrme tAurge det er mi ned of#1UV spect r ophot ol &5 2B98°
usi ng the correspondi ng nol ar absorptivity at the |
A nore detail ed procedure is described in the

foll ow ng exanpl e. Exanple: Preparing 1 liter of 0.05M
,0of Dichloro Honotaurine solution. Step 1. Prepare 1

* Ciottagdi,on s NagLNYHbEh. Bivrut iPharmy Med. Lhsm. 2062, 958 bly421.
888, By OB WP R W58 M, 10, 78990201
° getbrmhinedin thissshely. 1. Stir the solution for about 15

4IM nut es.
4 based on a 4:1 molar ratio of chlorinating agent to ornithine.

Example 5
The results of our discovery provide support for antimicrobial activity of NNDCT

in 0.9% saline at pH 3.5. These antimicrobial activities were determined to be
considerable in a uM range and increased significantly by increasing the concentration
and or exposure time. In contrast, cell toxicity was seen at a 1000-fold higher range in
the mM range. We showed that NNDCT treated cells were able to tolerated the
treatment and be able to go through normal cell proliferation cycles as compared to

untreated control cells in our XTT assay.
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Step 3. Take an aliquot of solution in step 2 and nake

100-fold dilution. Take the WV spectrum of the diluted
w@odoanmme t o i dentify the product, which has |PEr/USDdB4/626603

(see the attached table). Step 4 Adjust the pH of the

solution resulted in step 2 g the desired pH with

NaOH or HC . Step 5 Repeat the procedure in step 3 to
peasur the concentration of the dichloro Honotaurine
—é?—rﬁg—efél ar absorptivity is 329.0 MCm 1", see the

at t agh\aCTablubbns Wik b @oddhahtiAPSOT M9 Wl bt £ 390, 3.5, 4.0, and 5.0

N, N-Di chl oro- and N, N-di bromp- Am no Aci d Conpounds
wertpiepardd. The speptreagdvihe spnceniratienscites solutiansivyese gigasured on the

2:.9 N.N-di.chl-ar j 0N, '

U S RnP " 935 e R R R P ot B SRR of
NNIDCT RofugiofdN ribit bhange ik eherpMeangd frodv1.8 to 52708

CGottardi, W; Nagl, M Arch. Pharm Pharm Med. Chem
Pyaperatiop  411-421. Thomas, E.: Bozeman, P.: Jefferson,

M: K ' j 9 T -

det et e Pt FRSPHC AR o7 E3Fhustipdo a Jo0gml
voluneilioflaskafdliogycd g atiding abouti 0Dinmleof deicmivetl evaberihie the flask.

S 2o MRSl AR SR LR SL s05 g
1\%0@1 sORESE irﬁglﬁi 14k OP{1Pthe 3L ¥ td @S nYBK %i@ﬁg&eﬁﬁﬁ%&%’c&‘? Stir

e consi derable in a nmM range ‘and increase _
thesi sphitfonoritit 4 ynapyeticrstinarshardort hmimver: erttercantentration and the pH of

RIS LT wh BSOS R bR, BB Bl
Bebigha\pP&lett €RIsQ61uEBH hes MesReaRPAtBNtT 1148 @NAkRDa pHSalue of
treatnent and be able to go through normal cell

3®boliferation cycles as conpared to untreated control
| 1S TT assay. Exar 6NN ut i |
166y s PET s ieF B TY RN 581 S DDl 2 Sy Bl 0.09
nRF e .oVERET Sslutiohheasaaed tothandhitidd a8 REE MThefin0ps &fthis
the solutions were neasured on the

solution is 3.0.
100 m]1 of NNDCT solution with pH 3.85 solution was pipetted into a 250-ml beaker,
0.003 ml of 5.0 M NaOH solution was added to this solution and stir. The final pH of
this solution is 4.85.

Solutions with varying pH values were prepared in a similar manner within the

pH range of 3 to 5. All solutions show stability if properly stored as shown by their UV

spectra.
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UV-vis spectroneter. The results showed that the
spectrum and the concentration of NNDCT sol ution did
wmoedosotmege in the pH range from3.0 to 5.0. PCT/US2004/026603
Preparation Add 8.8 g NaCl, 2 ml of 1.0M HO, and
0.278 g of taurine into a 1890-m volunetric fl ask,
foll owed by addi ng about 800 ml of deionized water
sask. Shake the flask to dissolve Nad and
Wﬂﬁabglclhgﬁ%g/\ders Then add 22 ml of 0. Mof the NaOC
solution into the flask. Fill the flask up to the mark
1. wi t A pheimomieptchl wampositi@t comprivingal NN-dihatdaitin® acid of the
P maglnﬁl c stirring bar for 5 mnutes. The concentration
OIRK e pH of the resulting solution were neasured on

a UV-vis spect ronekqg(@RdRQCfIr)esd‘(IYyZ%g@I i brated Becknman

pH neter. This solution Has concentration of .49nM
Oraa‘iﬁlwatlpwmmqﬁ,e of 3.85. 100m of NNDCT sol uti on above

tted into a 250-nm beaker, 0.09 ni
Whérgmlgéﬁi\}@g%‘?rﬁarl > was added to this solution and
HalsSik helogdh @elédtétaﬁoﬁhh@grohg bSnsE tdf@ﬁlok@ berle ad®fyib; of
NNDCT sol ution with utlon was iplpettedlnto

R iga ombomFarben kiagle h@n@ 0B3a ﬁhvabmt sycrmllmd@re radical wish thwessto six

car&dﬁ?mothls solution and stir. The final pH of this
SO oh is 4.85. Solutions wth varying pH val ues

R! mﬂiyercrgl‘eﬁ,ﬂaﬁveﬂalkﬁl ddshdiiloap QU W thin the pH range
to 5. AU sol uti ons show st abi lity if properly

R® ’§théffi@$ela§f%m <E¥§»°Fhe| r W spectra.\Wat is clained

1 [ r
R RO TRSRULIGRy SRRDRL B0, SRN S PR B apegpter
ring;n- C(YZ) - X' or a derlvatlve t hereof; wherein Ais
gen or N-; Hal is hal ogen sel ected fromthe

nlsgi?ﬁﬂ?@@ﬁ%‘i@?mﬂgtoda chloro, bromp and iodo; Ris a
Y1§H}Fd99gbnc§d"pé;@u N, forgyQr. a dival ent cycloal kyl ene

radical "W th tHree to six carbon atonms; Rl is
Z 1m®arapdllwmallegﬂkgdd and the group -COCH, RO is
x 5553880 Voo ot Y50, —S0,NH, -P0)(OH), or -B(OH),;
if R is a divalent cycloalkylene radical n is 0 or an integer up to and including 11, said
divalent radical R or divalent radical -(CH,),- being optionally substituted with —~NHal,;
said derivative being a pharmaceutically acceptable salt, ester with lower alkanols, or
lower alkanoyl derivative of the -NH, group attached to the carbon atom to which the

substituent X is attached.
2. The composition of Claim 1, wherein R® is lower alkyl.

3 The composition of Claim 1, wherein R is a carbon carbon single bond and n is 0

or an integer from 1 to 7.
4. The composition of Claim 3, wherein n is 0 or an integer from 1 to 5.

5. The composition of Claim 4, wherein n is 0 or an integer from 1 to 3.
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R1 and RO together with the carbon atomto which they
attach forma (C3-C6)cycloalkyl ring; nis 0 or an

wo niosgzs9d rom 1 to 13; Y is hydrogen, |ower alRgi/ps2008$26603
or -NHal ; Z is hydrogen and | ower alkyl; and X is
hydrogen, -COOH, -CONH, - 8 H - SO NH -P(O (OH) or
-B(OH) ; if Ris a divalent cycloal kylene radical n is

or ' 2F U and i.ncl udi i d divalent .
6. 7ot Be SHEETEAPYPaRe T pifeut e g foSpfiorfad domprises 1 or 2
-NHpLigenas] y substituted with -NHal ; said derivative
bei ng a pharnmaceutically acceptable salt, ester with
| oner al kanols, or |ower al kanoyl derivative of the -
NH : t ich the .
7 subarf PG b e AR S SR S bl
-NHal, gtogpein RO is | ower alkyl. 3 The conposition of
Claim, wherein Ris a carbon carbon single bond and n
is or an integer from1l to 7. 4. The conposition of
a a . p o ot . .
5 The' Mo IR T Clagr7 Shefth 18 RERL, Lo ngl Spha betaor
ganima pgetion tootlme gravp 8. 6. The conposition of Caim1
wherein the N, N-di hal oam no acid conprises 1 or 2
-NHal 2 groups. 7. The conposition of Caim6 wherein
9. t heThb Sbrih AAURBNANANAE WlhefeMTRIis SRETad, Y OUp. 8. The
conmposition of Claim7 wherein the -NHal group is in
the al pha, beta or gamm position to the group X . 9.

Th 0 1 tion Claim7.wherejn Ais -Ndal . 10, .
107 THERRAR bt Seie B b e e oo et fghs gvalent
radeblsa&oed M) the divalent radicals Ror 11. The

conposition of Caim1l wherein Hal is chloro. 12. The
conposition of Caim1l wherein said derivative is a

1 PPARPEE A HEREPL AR iy da, e comos | on

I'm-1 sald conpositron having a ‘concentration of

the N, Ndi hal oamino acid or its derivative between 0.1
to 100nM and. a pH nan?e bet ween about 3 to about 4.8,
12. 3 olhgcomppsitign of (aip,l yhereinsaidideriyghie 153 pharmaceutically

acceptable salt.

13.  The composition of Claim 1 said composition having a concentration of the N,N-
dihaloamino acid or its derivative between 0.1 to 100 mM and a pH range between about
3 to about 4.8, 3.0 to 4.5, or 3.5 to 4.5, or at about 3.5.

14. A composition with bactericidal, antibacterial, anti-infective, antimicrobial,
sporicidal, disinfectant, antifungal and antiviral activity comprising an N,N-dihalo-amino
acid of the formula (II) |
HalbN-C(R'R%)-(CHy),-C(YZ)-X  (ID)

or a derivative thereof;

wherein Hal is halogen selected from the group consisting of chloro, bromo and
iodo;

R' is hydro gen, lower alkyl and the group —COOH;

R’ is hydrogen or lower alkyl; or
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14. A conposition with bactericidal, antibacterial,
anti-infective, antimcrobial, sporicidal,
wale@sntmes ant, antifungal and antiviral activiPRgr/UsS2004/026603
conprising an N, N-di hal o-am no acid of the formula
(I'1) Hal NCRR-(CH) -C(3¥)-X (Il) or a derivative
thereof; wherein Hal is haI ogen seI ect ed fromt he
r olp s iLod
Py o PR B0 R Bl ad B0 B B e PRic o &
(Cshygeyieatkyd ringpwer aI kyI orRl and RO together with the
carbon atom to which they attach forma (C
- 6% B8R Pl Wdazer iy 1 1R %S 0 or an integer from1 to 3:

Y i ; kybr.or Z is hydrogen and | ower
al k§|1?“g‘%‘§g§é“ 1@&%@% %—I - SOHor - SONH :
saiaisjbydwmnandla\eemksdeimbt ed fromthe group

co | st i ca cceptabl e salts,

est Q@E\ﬁ&%rgéﬁg% g}Q#ﬂﬁlbovver al kanoyl|
deréa‘i@&éﬁ’@ﬁv@ﬁmﬁ@ SelectdrBmAUP gﬁiu#)é‘:%ﬁﬁgtl ngo%ﬁ i) eﬁﬁ&lly

atom to whi ch subst i t uent atta .
accmtablﬁa@ltm tsters IWlth laweepkatsls and ﬂcrwmfrail(astayloﬂemra@m!df itloen-NH,

t N oani ac

smoply e yE P SEbARzER Bhish s SR Hl R R P
bet ygeRmabaiticaly dRepBcarticd, 3.0 to 4.5, or 3.5 to
4.5, or at about 3. 15. A ’stabilized conposition

Wi twldoesaﬁmsntmndwngmomwma@pn af thedniN-dihaloewitiovasid or its

aerRITHEESEL 8 ATER LR e Sl NSG A BRI MR s 00
4.5 ai3ds m)f4.5,h&afceli5cmﬂBfﬁ (1) Hal NCRR-(CH) -C(YZ)-X
(I'l') or a derivative thereof; wherein Hal is hal ogen

selected fromthe group consisting of chloro, brono

15. andA's&@%bze&mh@ oI Qag Bac tb NG, AthbteANd a6, (AL RUP
yl; ~or

rogen or Tower - a
antimicrobial, sporicidal, dlsmfectant antifungal and antiviral activity comprising an

N,N-dihalo-amino acid of the formula (II)
Hal,N-CR'R%)-(CH2),-C(YZ)-X  (II)

or a derivative thereof;

wherein Hal is halogen selected from the group consisting of chloro, bromo and
iodo;

R' is hydro gen, lower alkyl and the group —COOH;

R’ is hydrogen or lower alkyl; or

R' and R° together with the carbon atom to which they attach form a
(C3-Ce)cycloalkyl ring;

nis O or an integer from 1 to 3;

Y is hydrogen, lower alkyl or -NH);

Z is hydrogen and lower alkyl; and

X is -COOH, -CONH,, —SO;H or —SO,NH,;

said derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the -NH,
group attached to the carbon atom to which the substituent X is attached; and

a pharmaceutically acceptable carrier;
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R1 and RO together with the carbon atomto which they
attach forma (C -C )cycloalkyl ring; nis 0 or an

w0 piosgzs9é rom 1 to 3; Y is hydrogen, |ower al kpdT/U82004/026603
; Z is hydrogen and | ower alkyl; and X is -COOH, -CONH
, - SOHor - SONH; said degrivative being sel ected
fromthe group consisting of pharmaceutically

acc le salts, .esters with | r nol s.. and .

ooslt SPpindfin B A FTeliion YR N R R ieRind Pl peie
derhvatitzbBett@eR 011 13150 MM ndhal g rdnig€ bstwRsh absi@ N2 toXabowt 7, about 3 to

attached; and a pharmaceutically acceptable carrier;

abah b3 EurhowsH 8 IPUhA A, o Lo AAL PratiBASES t he
N, N- di hal oam no acid or its derivative between 0. to
50 M and a pH range between about 2 to about 7, about
16.3 t ThabauposijondoftClaiabddibr #5,8vheadin tiie Bnipdshtion,is O a Rcéptacle
ta 4.5, or at apout 3.5. 16, The conposition of Caim,.
ensyying its jeng-tepm stability reguiserhby s baciericidal; antihagteria pandtindective,
i obiS; s S ilJ 9 by its
gl U e S AR L R T
antimcrobial, sporicidal, disinfectant, antifungal or

tiviral . 17.. A co [.1i.on _conpr.i sSi n
17 NAdoRRes B eRGP g SN R G iRan SEAE eyl
), (CH ) n-CLY2) illoriRyActerio@tave tiey eof  wherein
Hal is hal ogen selected fromthe group consisting of
chl o dderbragne theraefi odo; R1 is hydrogen, |ower al kyl

d_t he. - COCH, s hyd ¥ | kyl :
R1 ARECRER S bPES Sei <l Y BOP aPisin e Shpmer?. phago end
iodgftach forma (C -C )cycloalkyl ring; nis 0 or an
integer from1l to 3; Y is hydrogen, |ower alkyl or -

NH Rz hydregpay leenallsvicand dhegroap kIOOHNd X i's - COOH
SR B B, o2 0 ceri v ve betne
ac CRpa@bR &togethtswitk dieaiasboni dibinte wiichahépmedcs forang
(Cgl-(‘,-‘)gggclo%ll?yallrﬁ%! derivatives of the - NH
n is 0 or an integer from 1 to 3;
Y is hydrogen, lower alkyl or -NHo;
Z is hydrogen and lower alkyl; and
X is -COOH, -CONH,;, —SOsH or —SO,NH,;
said derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the -NH,
group attached to the carbon atom to which the substituent X is attached; and
a pharmaceutically acceptable carrier;
said composition having a pH range between about 2 to about 7, or 3 to about 6,
3.0 to 6.0, or 3.0 to 5.0, or at about 3.5, and

said compositions having bactericidal, antibacterial, anti-infective, antimicrobial,

sporicidal, disinfectant, antifungal and antiviral activity.

18.  The composition of Claim 17 having a concentration of the N,N-dihaloamino

acid or its derivative between 0.1 to 100 mM, preferably 0.3 to 50 mM.
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group attached to the carbon atomto which the

substituent X is attached; and a pharmaceutically
w@ewsptmbd e carrier; said conmposition having aP@HUSZNYE26603

bet ween about 2 to about 7, or 3 to about 6, 3.0 to

6.0, or 3.0 to 5.0, or at abgut 3.5, and said

conposi tions having bactericidal, antibacterial,

ant 0 Qricidal,
19d| sﬁ# g%?g&sllﬁ/&aon@%un al 18%%1 %‘?ﬁfﬂowr al a_ct ivity. . The
conposition of Claim haV| ng a concentration of the

i hal oamno acid or its derivative between 0.1 to
20. 10'8"r RMOIBI?%# G| GJaim 39 stgreggn #VEcEptactrrrasedtgits lon dernof

staﬁhg}r x@gﬂu gai@ l&éc?e%@qap ram1bgchnaT%{1 18fer:§ﬁ§é,t nd & 1c%b18, alm

receptacl é ensur _
sposicalal, Idnm}feﬂaquamﬁfdngayor mﬁwtmal:tlml cidal, antibacterial,
anti-infective, antimcrobial, sporici daI
di sinfectant, antifungal or antiviral use.. . The use

21.0f Ph&RRRITSIch Bsﬁeﬁ@&m 198 %W%@W 8 %'fgrmula
of theforrmg@ Nl-5 Rg @(E?’I

(IDa derivative ther eof V\,her ein Hal is hal ogen Ze! egt ed
fromthe group i r and iodo;
RL i s hydrogen ﬁﬁ,{'ﬁgﬁﬁ&ﬁ%%{«&é% o@fé° COOH, RO i's
hy dérag@srivativd @éebr;al kyl; or Rl and RO together wth
t he carbon atomto whi ch they attach forma (C -C

) cyehasindjal iy halegenrselegted from the groneeesistingaf dhlow, Bron6 and
1od63 hydrogen, lower alkyl or Z is hydrogen and | ower
alkyl; and Xis -COOH, -CONH, - SOHor - SON; said

derR\/mmy&Egbxgllmge@Ikﬁ(ah&%e‘g ﬁj]bLtIQ(lH oup consi sti ng of
e (Liltl cally acceptabl e sa esters with | ower
Elg %éf rogenion lgwst alkyk aroy | derlvatlves of the - NH

o s A o ol 6 B
(Cs-dbpaploallybricgr ri er; sai d conposition having a pH range
Dot 1R, 3RO g 04 7 AOUL 3 to abou
Y is hydrogen, lower alkyl or -NH,;
Z is hydrogen and lower alkyl; and
X is ~COOH, -CONH_,, —-SO3H or —SO,NH;;
said derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the -NH,
group attached to the carbon atom to which the substituent X is attached; and
a pharmaceutically acceptable carrier;
said composition having a pH range between about 2 to about 7 , about 3 to about
6, 3.0 t0 6.0, or 3.0 to 5.0, or at about 3.5 in the preparation of a medicament for

bactericidal, antibacterial, anti-infective, antimicrobial, sporicidal, disinfectant,

antifungal and antiviral use.

22.  The use of Claim 21, wherein said composition has a concentration of the N,N-

dihaloamino acid or its derivative between 0.1 to 100, or 0.3 to 50 mM.
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6, 3.0to 6.0, or 3.0 to 5.0, or at about 3.5 in the

preparation of a nedi canent for bactericidal,
wa@nioshzsperi al, anti-infective, antim crobial ,PCT/US2004/026603

sporicidal, disinfectant, antifungal and antiviral

use. 22. The use of C aim 239 wherein said conposition

has a concentration of the N, Ndi hal oami no acid or its

deri [V et n 1t0.100. or..0.3 t0.50 nM 23, The.
23 oo THF b4 & BT Be 22, iiReid 3 ogichoital b if fafiebfidis dp¥frine
its fopgapihashBiligNSyhiredby itSbacReitidadlmibicdridl] dn¥i-hegtks,ed

by. its bactericidal, antibacterial, anti-infective,
antyRicrobials erisidal, dissirernfasntifongal of @dtvarat useant i f ungal or

antiviral use. 24. A nethod of preventing or treating

an infection caused by a bacterial, a mcrobial, a
24.spoAahethed bfprgednting oa trehtigd arsigfdcyioh yausad by aasetial, sai d

.method conprising the, adm.njstration of a o
ml%ﬁ‘&l@ﬁ FiSEPgar, Pha¥iralacHyty Ha mammabcpidmethod comprising the
adrARdliGH 04 BloterRRRIL ki Qétericﬂr' @iﬁj&ﬁé‘cﬁi@&tmﬁﬁﬁéﬂoﬁﬁ[‘% éricidal,

and I a ) I ha

antiviral anount o n o-‘am no acld

disinifieten,rantiFengt)) anideantiNir @ FrRnd of GHNWGINE)o-2tn{ro aid af the formula
(H)deri vative thereof; wherein Hal is hal ogen sel ected
fromthe group consisting of chloro, brono and i odo;

R1 i s hydrogen, HiiguesRakkyC cb(tyfzg_)gro -COOH, RO is
hydrogen or | ower al k(R);I ;%gr}% and 'R0 tgget her with

t heochidgyatiug Bereos whi ch they attach forma

( C3- cv6l.o | _ring; is.0 or an integer. froml to

5 PR RTAT e sl o o ParRy R B ahoRpromS and
iodbpwer al kyl; and X is -COOH, -CONH, - SO Hor - SO NH

, said derivative being selected fromthe group

conBi Sthydepese. lpwar ssrleandithaigtoyp 26058 abl e sal ts,
estgs | }N{%ﬁ I s, and | ower al kanoyl
der|Rv%th:g\ﬁs}ec%&cl);3 ee??hﬁgoéér oup attached to the carbon
at oRl el Rhioghththwits tesdaiionendm Xo vdichttheeedh fameaa
phar maceutical ly acceptable carrier. 25. The nethod of
(C3C§f§?)fnf$oé‘i‘,ytl§§gd conmposi tion having a pH range between
aboﬁ'is@oﬁéﬁiﬁ{égwfrgm 13gaut 3 to about 6, 3.0 to 6.0, or
3.0to 5.0, of at about’3.5.

Y is hydrogen, lower alkyl or —NHo;

Z is hydrogen and lower alkyl; and

X is -COOH, -CONH,;, —SOsH or —SO,NH,;

said derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the -NH,
group attached to the carbon atom to which the substituent X is attached; and

a pharmaceutically acceptable carrier.

25.  The method of Claim 24, said composition having a pH range between about 2
to about 7, about 3 to about 6, 3.0 to 6.0, or 3.0 to 5.0, or at about 3.5.

26.  The method of Claim 24 or 25, said composition having a concentration of the

N,N-dihaloamino acid or its derivative between 0.1 to 100, or 0.3 to 50 mM.

27.  The method of Claim 24 to 26, wherein said composition is in stabilized form.
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26. The nethod of Caim 24 or 25, said conposition
havi ng a concentration of the N, N-di hal oam no acid or

w0 e@sazspeat i ve between 0.1 to 100, or 0.3 to POI/DR2004/026603
27. The nethod of Claim24 to 26, wherein said
conposition is in stabilizedgform28. The nethod of
Claim24 to 27, said conposition being in a receptacle
ensuring its long-termstability required by its
bactericidal, antibacterial, anti-infective,

28.ant Tht fetoldf Clsip024 & TR kaid dbmbbdigst Béli(l_:% B8 Fdcbptade len®ring its
antiviral use. 29. The conposition of ai m 14, which

longgferms; gfabiitscregpiaedhbiy s bacteyicidal aptibadterird.canti-iBfectivheantimicrobial,
j- - a8 he.. ding clains which has a
Spoﬁw%gar% g?é%%}fggta% ex ogglé)ggﬁt%‘ﬁ‘[fgﬁ%'to about 5, 000,

defined by the ratio of its IC Gat one hour agai nst
bot h, L929 mpuse ng epithelial cells_and primry
294y n&he P?IBPW%?J‘IS&W il . sViNeInIsanto s @nd physielgpically balanced.
Concentration agai nst Escherichia coli at one hour.
31. A conposition with bactericidal, antibacterial,
30.ant Thé pdrepasiticn ofameioffitler béeding dairisnflach hat 4 therapeutic index of

ant | I ici.dal, and antivir activyit ,
abe@) 00 e SR elnbind Bt Bl o Sorpsninssboth Lo2g
molubnfiapittit K18 ahd F)Qlﬂa}y mfrhaffhibréblabtyko B8 Min YakbteMEidal
thereof; wherein Hal is "halogen selected fromthe
Copgentrptiomagsinst Engfevthiolpbinbondiam and i odo; Rl is
hydrogen, |ower al kyl and the group -COOH, R2 is | ower
al kyl; or or RL and R2 together with the carbon atom

31.1 0 Whioadpokifiey vl weteriaatifdoterial, e Gh Rt bnfidtgobiY,
is O or an integer from1l to 3; Y is hydrogen, |ower

disipfqefant,sntifurgp], spesiridar and anfipdiabasivitysamipoiwiog aaNN-dibalogimino
X &H—L D():(NH , - SOHor - SONH ; said
amggi;?l\?af [ vé Bei ng selected fromthe group consisting of
phar maceut i cal [Hal2-CERIREPIEHRIO(¥Z)-05t qI%) Wi t h | over
al kanol s, and | ower al kanoyl derivatives of the - NH
gr oth? drtvativethereeti he carbon atom to which the
SUBS ik v .
Qo el idpDe SR trond o SH0ff, EHRARL b BROR, broguo and
iodd; or 2; Y is hydrogen or lower alkyl; Z is hydrogen

and_| ower, al kyl; a i,S.- S 3Hor -S 2NH2; or a
deerlﬁﬁg'gJé)gFﬁelP‘é@? gﬂﬁnﬁl ﬂ&f'eglio%}%t‘pg)@%%i ng sel ected
frop? Ish@w&félléjfil- gonsi sting of pharmaceutically
acceptabl e salts or esters with | ower al kanols.

or R and R? to gether with the carbon atom to which they attach form a

(Cs-Ce)cycloalkyl ring;
nis 0 or an integer from 1 to 3;
Y is hydrogen, lower alkyl or —-NH,; and
Z is hydrogen and lower alkyl, and X is -COOH, -CONH,, —SOsH or —SO,NHS;
said derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the -NH,

group attached to the carbon atom to which the substituent X is attached.

32.  The composition of Claim 31 wherein R! is hydrogen, or lower alkyl; nis 0, 1 or

2, 'Y is hydrogen or lower alkyl; Z is hydrogen and lower alkyl; and X is —SOsH or —
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33. The conposition of Caim32 wherein Y and Z stand
for hydrogen; X is - SOH, said derivative being

W@ 200802088 from t he group consi sting of phar macett/UsB04/§26603
acceptable salts. 34. The conposition of daimto 33
wherein the conposition conpii ses a pharmaceutically
acceptable carrier. 35. The conposition of claimto 34

SOfHTG AR G BE R 3R g o Gosising
of plepecutitAlly kepihible BulkLordBtersSaitldlIcv@iakahélson bei ng

I sotoni ¢ and physi ol ogically bal anced. 37. The
conmposition of claimwherein the N, N-di hal oam no acid

33y AT B! S o Wy e R BB x is S0
said derzvatiet beingisblgtied fitohihe group consisting of pharmaceutically acceptable
N, N- di brono- 2, 2-di net hyl tauri ne, N, N-di brono- , , 2, 2-
salset r amet hyl taurine, N, N-dii odot auri ne,
N : ey : . . .
34.2’ nggé gé}%gésgé&nle ({@y}?iﬁb %?g{ %ﬁnﬁrﬁgﬂéﬁnl\ﬁlg 'c&lﬂb&rl&on comprises a
phaxdnkeahtichllyoawe@aBlediamiztrhy| honmot aurine, N, N-dichloro
et hanesul foni c acid, N, Ndichloro-I -nethyl
et hanesul fonic acid or a derivative thereof; said
3s5der TH@Edlﬂ}quﬁ?dM Fahesl t%cﬁ4f}fa9fﬂlgtar}ﬁ-l SridH BeRaA laBbit %o Ubout 7,
fhar maceutically acceptable sal'ts and esters wth
or $.0vep.0Oabkhnde 8.0, @sabont et hod for controlling or
preventing the growth of bacteria, mcrobes, spores,
fungi or viruses or the proliferation of infections
36.andThéeorfpukitich ¢ff cldimf BCloi3BNSaid S@hFoSIESIRGNE ROWhicSdrnAd
the application of an effective anount of a
physiiegieallyi katenged.-Cl ai m 1 to an area, space or naterial
requiring said control or prevention of growth or
proliferation. 39. The nmethod of Cl aim 38, wherein the

37.pH Ohe ¢dmepasitignasiddios 1 whdreihweeN, Nudthiloatihe adid iSa thelber
abou 8, or 3.0.to or 3.0 to 5.0, or about

6. 6.0 . . .
selegtasl tagyn the,gop coStBE AENANHighjorgr2, 3aimeihuliairines Ny dighloro-
r : . r
1 BTN s S GO 35O £
tetramtayltalrinepNiYeé-diio deitvexdnd, N, Neatichtdred -fetiylthinéne; NgNsdichloro-
onsi st f faqod i.mml feed, surgical i|nstruments,

222"2%“&%5%&3%%% ,Na%?iﬁallo-%éﬂ@%@yglﬁawéaqmn_sﬁn%%@é@m

r - ) | : . 0f: s
o BB RS BRINAL 0 MRS PEb o
sai¢ideriviative being belegod fromhthe gioup consisting of pharmaceutically acceptable

salts and esters with lower alkanols.

38. A method for controlling or preventing the growth of bacteria, microbes, spores,
fungi or viruses or the proliferation of infections and the source of infections, said
method comprising the application of an effective amount of a composition of Claim 1 to

an area, space or material requiring said control or prevention of growth or proliferation.

39.  The method of Claim 38, wherein the pH of the composition is between about 2
to 7, 3.0 to about 6.8, or 3.0 to 6.0, or 3.0 to 5.0, or about 3.5.
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Hal is hal ogen selected fromthe group consisting of

chloro, bronpo and iodo; Rl is hydrogen, |ower alkyl
wW@rasosIgr oup -COOH, R2 is |ower al kyl; or RIPENUSIB4/026603

together with the carbon atomto which they attach

forma (C3-C6)cycloalkyl rigg; nis O or an integer

froml to 3; Y is hydrogen, lower alkyl or Zis

hyd en..and | qwer . al cand X. kS s L, -CONH .. - SO ..
0.7y OPREER U 2P YRR S R b o A0 i o favative
thefo® ipregired Bidig of pharnmaceutically acceptable salts,
esters with | ower al kanols, and | ower al kanoyl

derivatives of the - NH group attached to the carbon

ato 11C h bsti tuent L. e 4T

415 o PR 34 Bt B b BRRERE ftgeeeltom e

claf¥ycdnsigtiny ofofoot ouhalilcld) Isurgital Bis@umdntefsudgical egBipment, medical
hydrogen or lower alkyl; Z is hydrogen and | ower

devigas\pnd egpigment wsed feysuph gprposeso NH ; or a deri vati ve
thereof; said derivative being selected fromthe group
consi sting of pharmaceutically acceptable salts or

42 est AnN,N-dihaloaméxio aikaithk fordvila (TWe N, N- di hal oam no

acid of daim43 wherein Y,a re hydrogen; X is -
SO H, said deri vaﬁ?b@“t@ﬁ?@'@iﬁé@&*&om the group
congj a?@lérﬂ%ti@{:t@?&fff‘@ﬁ@rl%%ﬂ cally acceptable salts. 45.

The N, N-di hal oam no acid of daim42 selected from t he
gr oHpl is dwbigst selgeted fidinNbel gob epusiing-afichisrdybroma mind éydo;

SRR o BB

R? is lower alkyl; or

R! and R? together with the carbon atom to which they attach form a
(C5-Cg)cycloalkyl ring;

nis 0 or an integer from 1 to 3;

Y is hydrogen, lower alkyl or —-NHj;

Z is hydrogen and lower alkyl; and

X is —COOH, -CONHj3, —SOsH or —SO,NH_;

said derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the —-NH,

group attached to the carbon atom to which the substituent X is attached.

43, The N,N-dihaloamino acid of Claim 42,
wherein
R! is hydrogen, or lower alkyl;
nis 0, 1 or 2;
Y is hydrogen or lower alkyl;
Z is hydrogen and lower alkyl; and
X is —=SO3H or —-SO,NH,;
or a derivative thereof; said derivative being selected from the group consisting

of pharmaceutically acceptable salts or esters with lower alkanols.
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N, N-di brono- , , 2, 2-tetranethyl tauri ne;
N, N- di chl or o- 2- net hyl t auri ne;
WORMNsA2ME or 0- 2, 2, 3, 3-tetranet hyl - -al ani ne;  PCT/US2004/026603
N, N-di chl oro-3 , 3 -di net hyl honot auri ne; and
N, N-di chl oro-1 - et hyl - et hanggul fonic acid or a
phar maceutically acceptable salt thereof. 46. The
N, i ogm.no _aci d . of. Cl.aim42 to 44 wherein Hal is
44-ch|'\|35%@?£%ﬂ%%¥1ﬂ§@8&f§% accept abl e salt thereof.
47. whefehtar maceuti cal conposition conprising an
N, N-di hal o am no acid of Caim42 to 46, or a
der Y\adiZ/erethydragen;, 48. A nethod of preventing or
tregti'ggg an. infection caused by a bacteri-al, a
i crabi AP h sporal, a fungal or a viral activity in a
nensad dergwitive Being@deciedpioisihs grdupeoasisting ot ghathadtuaéalsy
bactericidal, antibacterial, anti-infective,
accgpigblsisaibbi al , sporicidal, disinfectant, antifungal
and antiviral amount of an N, N-di hal o-am no acid of
Claim42 to 46. 49. A nethod for controlling or
45.pr eVbaN, Nglilidheanginoatil o Cldimct2egel @tednfrarn dleegrous posessing of

fungi..or .yiruses.or, the proliferation of infections
andﬁ:zlﬂ'éhg’x?ng}ef'&m‘?tmlmﬁgns_, sai dnmet hod conpri sing
t henapRldiiatbl 10129 e®in&hiBRtinke amount of an

N, N-di halo amno acid of " Claim42 to 46 to an area,

s paleN-dibromoeld, 2-dimetbyjtauringg sai d control or prevention

of h or prgliferation. 50. The conposition of

c aﬁrrﬁ'\gt’ibrﬂg’\%%L’ag'tgﬁﬁggth%%nsn of the N, N-di hal oani no
aci N, )udidhliSrodemcgithittebet ween 0.1 and 100 or 0.3 to
50 nM and a pH range between about 3 to about 4.8, 3.0

t o ¥.Nrdichlorg-252,8 3-tatrgnethyl-ftalatioeit 3.5. . The
co 14t | of , C1 aj 7 in stabilized form said
conbatialdtopy D A dnolaTiaahg L “of ¢ he

N, NN(N-dadhda o 1nmctugi-ekheesuilfeniélgciivat | ve between 0.1 and
100 or 0.1 to 50 mM and a pH range between about 2 to
abo¥Pharmaggiigallgagespighlgselt theredlt o about 4.8, about 3
to 4.5, or 3.5to0 4.5, or at about 3.5. 52. The
conposition of Claim47, said conposition being in a
46.r eCEjpd NN -eilehsntine geid b Cladmgi2tterdeh st abi ity required
by its bactericidal, antibacterial, anti-infective,
ant VASTERJBRIP chlgWor i ci dal , disinfectant. antifungal or

ant b SiErmd&Ritically acceptable salt thereof,

47. A pharmaceutical composition comprising an N,N-dihalo amino acid of Claim 42

to 46, or a derivative thereof.

48. A method of preventing or treating an infection caused by a bacterial, a
microbial, a sporal, a fungal or a viral activity in a mammal, said method comprising the
administration of a bactericidal, antibacterial, anti-infective, antimicrobial, sporicidal,
disinfectant, antifungal and antiviral amount of an N,N-dihalo-amino acid of Claim 42 to
46.

49. A method for controlling or preventing the growth of bacteria, microbes, spores,

fungi or viruses or the proliferation of infections and the source of infections, said



10

15

20

5 . The use of an N, N-di halo-am no acid of Cains 42
to 46 in the preparation of a bactericidal,
wa@nioshasperi al , anti-infective, antim crobial, PCT/US2004/026603
sporicidal, disinfectant, antifungal and antiviral
activity conposition. 44
method comprising the application of an effective amount of an N,N-dihalo amino acid
of Claim 42 to 46 to an area, space or material requiring said control or prevention of

growth or proliferation.

50.  The composition of Claim 47 having a concentration of the N,N-dihaloamino
acid or its derivative between 0.1 and 100 or 0.3 to 50 mM and a pH range between
about 3 to about 4.8, 3.0 to 4.5, or 3.5 to 4.5, or at about 3.5.

51.  The composition of Claim 47 in stabilized form, said composition having a
concentration of the N,N-dihaloamino acid or its derivative between 0.1 and 100 or 0.1
to 50 mM and a pH range between about 2 to about 7, about 3 to about 6, 3 to about 4.8,
about 3 to 4.5, or 3.5 to 4.5, or at about 3.5.

52.  The composition of Claim 47, said composition being in a receptacle ensuring its
long-term stability required by its bactericidal, antibacterial, anti-infective, antimicrobial,

sporicidal, disinfectant, antifungal or antiviral use.

53.  The use of an N,N-dihalo-amino acid of Claims 42 to 46 in the preparation of a
bactericidal, antibacterial, anti-infective, antimicrobial, sporicidal, disinfectant,

antifungal and antiviral activity composition.



