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acids and their derivates wt actericl anti bacterial, anti-infective,
spori ci dal , These starting materials may be used in form of their esters or salts. The lower

alky! 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.

30 The starting materials for the N,N-dihalo 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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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-

30 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.



20 Pyel onephrititis, Ureteritis, Cystitis, or Uethritis. Recently

Cel der et at have synthesized and isolated N, N-di chl orotaurine as a powder
(CGelder, N M; Bowers, R Synthesis and characterization of

N, N-di chl ori nated am no acids: Taurine, |lonotaurine, GABA and L-Leucine J.
Neur ochenkal Research. 2001; 26:575-578). N-chlorotaurine (NCT) and

N, N-di chl orotaurine (NNDCT) can be 25 identified by their UV spectra. NNDCT
has a maxi mum absorbance at 302 mMMwith a nolar absorptivity of 332.9
MIlcm 1l. These values are from Gottardi, W; Nagl, M Arch. Pharm Med.
Chem 2002, 9, 411-421. NCT has a maxi nim absorbance at 252 nmw th a nol ar
absorpt|V|ty of 415 Micnll. Juan M Antelo et al., J. Chein. Soc., Perkin
Trans. 2, 2000, 21069- 2TIEBCRR OF ATEDARdener al aci d- base cat al ysis in
the reversible di spropaphieNAhid nmﬁ 963'wrb&é:dmrmssqmm@msme aut hor s
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(Chloramine-B) or N-chloro-4-methyl-benzene sulfonamide sodium (Chloramme-T).
Chloramine-B and Chloramine-T are listed in the Merck Index, Thirteenth Edition, 2001,
Entries 2084 and 2085 on page 356.
W00222118 W. Gottardi et al. describe N-chlorotaurine, in particular in the form
15 ofits sodium salt as useful for the treatment of fungal infections, such as acute or chronic

Rhinosinusitis or other fungal infections such as Otitis, Dermatitis, Bronchititis, diverse

-
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forms of pneumonia, such as Preumocystis 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
20  Pyelonephrititis, Ureteritis, Cystitis, or Urethritis.

Recently Gelder et al. have synthesized and isolated N,N-dichlorotaurine as a
powder (Gelder, N. M.; Bowers, R. Synthesis and characterization of N,N-dichlorinated
amino acids: Taurine, Homotaurine, GABA and L-Leucine J. Neurochemical Research.
2001; 26:575-578). N-chlorotaurine (NCT) and N,N-dichlorotaurine (NNDCT) can be

25  identified by their UV spectra. NNDCT has a maximum absorbance at 302 mM with a
molar absorptivity of 332.9 Mlem™?. These values 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

30 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



C6) cycloal kyl ring; nis O or an integer from1l to 13; Yis

hydr ogen, lower alkyl, -NH2 or -NHalz ; 201 ishydrogen or |ower alkyl; and
Kis -S031-1, -SO2NH2, -P(-0)(OH)2 or -B(01-1)2; if Ris a divalent
cycl oal kyl ene radical nis O or an integer up to and including 11, the

di val ent radical R or divalent radical -(Cl12)11- being optionally
substituted with -NHal2; the derivative being a pharnaceutically acceptable
salt, ester with |ower 25 al kanols, or |ower_al kanoyt derivative of the
-NH2 group attached to the carbon atomto which the substituent X is

attached. (2) The compositi = | 88 Mitfe 1058 oFN - @il oftautise wagdlesshiom-5¢@r bon
singl e bond andﬁgzr'%]oﬂ Luué%lggtrﬁ%gg'trs fromsl to 7. (3) The conposition of
nNnis

item (2), wher ef 0 or an integer fromlto 5. 30(4) The conposition of

item (1) wherein the N, N-di hal ogpividARYIOF T VESITIONOr 2 -NHal z groups.
(5) The conposition of ite .44 . ' 1 m%haﬁ4 w@ey: aci d conpri ses |
Nl 2 group? (6) ThESGBES high gf‘qHAem. D)oo eﬁ;’*ﬁdﬁar h%eia38(7) The
conposi tion of item (i) hBwenicer oo g s pato Rl
di val ent radi cakheBomsuld @) t he - (CH2)- group. (8) The conposition of item (1)
wherein Hal is chloro. (9) The LoRSRKCEN.-O(YLERM (1)Dwherein said
derivative is a or a derivative thereof;
10 wherein A is hydrogen or HalaN=; '
Hal is halogen selected from the group consisting of chloro, bromo and iodo;
R is a carbon-carbon single bond or a divalent ¢ycloalkylene radical with three
to six carbon atoms;
R! is hydrogen, lower alkyl ot the group -COOH;
15 R? is lower alkyl; or
R! and R together with the carbon atom to which they attach form a (C3-
Cg)eyeloalkyl ring;
n is 0 or an integer from 1 to 13;
Y is hydrogen, lower alkyl, -NH; or -NHalz ;
20 Z is hydrogen or lower alkyl; and
X' is ~-SO3H, ~SONHy, -P(=0)(OH), or -B(OH)z; ‘ ‘
if R is a divalent cycloalkylene radical n is O or an integer up to and including
11, the divalent radical R or divalent radical -(CHz)p- being optionally substituted with
“NHals; the detivative being a pharmaceutically acceptable salt, ester with lower
25  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 ftem (1), wherein R is a carbon-carbon single bond
and nis 0 or an integer from 110 7.
(3)  The composition of item (2), wherein n is 0 or an integer from 1 to 5.
30 (4)  The composition of item (1) wherein the N,N-dihaloamino acid
comprises 1 or 2 -NHal; groups. . .
(5)  The composition of item (4) wherein the N,N-dihaloamino acid
comprises 1 -NHal; group.
(6)  The composition of item (5) wherein A is -NHal,.
35 (7)  The composition of item (5) wherein the -NHalz group is attached to the
divalent radical R or to the -(CHz),- group.
(8)  The composition of item (1) wherein Hal is chloro.
(9)  The composition of item (1) wherein said derivative is a




- 5 - pharnmaceutically acceptable salt. (10) The conposition of item
(1) wherein said conposition has a concentration of the N, N-di hal oam no
acid or its derivative between 0.1 to 100 mM and a pH range between 2 to 7.
5(11) The conposition of item (l) wherein Ris a carbon-carbon single bond
and nis O or an integer fromlto 3. (12) The conposition of item
(1), wherein the conposition is in a receptacle ensuring its long-term
stability required by its bactericidal,- antibacterial, anti-infective,
antimcrobial, sporicidal, disinfectant, antifungal or antiviral use.

%LO( 13|) The us }g;m&elqg kd a(B[}SQIQITpI’I sing an N, N-di hal o-am no acid of the
ormula (I1) P\g T?‘Q&h]é}eln 2ld @ gg{ﬂl&ﬂ{ak%{e t her eof ;

wherein Hal is haI roup cons chl oro, hor n
and isi odo; R cqnsemymngmNNedMoamxmxdmas fiqtera&g\fe&abvec 169 M aiddr ogen
or lower alkyl,p8kan ebetweérD}IZt@'?d R toget her with the carbon atomto which

t hey attachforma n r froml
to 3: Y is hydroged!D Oﬁ%coﬁlp@ '°"o°?¥te'i‘31|£1£) Vg'fre"% V%jcragbogr?a%rgn lgé\eggﬁq kyl ; and
X is -803H or arfd@bibidr antinegetdrom/bwilve bei ng sel ected fromthe group

consi sting of phar r(?éeufrh&@;d pYsiBRPEGRRL RP Whersid tfieoo Silﬁfxﬁsiﬂﬂidﬂécdp&\dﬁr
al kanol s, and | ower

carbon atomt OCW’\“‘LgHtS![ ql;f%ntg%bget el.gt:yl\éqag%n]rv Sysltosgjfx?t%ch%agl antlt%atemﬂ %rn 1%&%}% to the

antimicrobial, sporicidal, disinfectant, antifungal or antiviral use.
10 (13)  The use of a composition comprising an N,N-dihalo-amino acid of the
formula ()
Hal,N-C(R'R®)-(CH,)s-C(YZ)-X an
or a derivative thereof;,
wherein Hal is halogen selected from the group consisting of chloro, bromo and

15 iodo;
R' is hydrogen, lower alkyl and the group -COOH;
R° is hydrogen or tower alkyl; or
R! and R° together with the carbon atom to which they attach form a (C3-
Ce)cycloalkyl ring;
20 n is 0 or an integer from 1 to 3;

Y is hydrogen, lower alky! or -NHj;
Z is hydrogen or lower alkyl; and
Xis *SO3H or -SOzNHz;
the derivative being selected from the group consisting of pharmaceutically
25  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;
the composition having a pH range between about 2 to about 7, in the
preparation of a medicament for bactericidal, antibacterial, anti-infective, antimicrobial,
30  sporicidal, disinfectant, antifungal and antiviral use.
(14)  The use of item (13), wherein said composition has a concentration of
the N,N-dihaloamino acid or its derivative between 0.1 to 100 mM.
(15)  The use of item (14), wherein said composition has a concentration of
the N,N-dihaloamino acid or its derivative between 0.3 to 50 mM.
35 (16)  The use of any one of items (13) to (15), wherein said medicament is in a
receptacle ensuring its long-term stability required by its bactericidal, antibacterial, anti-
infective, antimicrobial, sporicidal, disinfectant, antifungal or antiviral use.



a pharmaceutically acceptable carrier; t he conposition having a pH
range between about 2 to about 7, in the preparation of a nedicanent for
bactericidal, antibacterial, anti-infective, antimcrobial, 30sporicidal,
di sinfectant, antifungal and antiviral use. (14) The use of item
(13), wherein said conposition has a concentration of the N, Ndi hal oam no
acid or its derivative between 0.1 to 100 mM (15) The use of item
(14), wherein said conposition has a concgptration of the N, N-di hal oam no
acid or its derivative between 0.3 to 50 35(16) The use of any one of
items (13) to (15), wherein said nedicanent is in a receptacle ensuring its
long-termstability required by its bactericidal, antibacterial
anti-infective, anti(fcr Abietiod of provénsing at treaipgamrinfetion-favsed by |&fbﬂﬁ§%ﬁ] r
antiviral use. micrdbfhiasporal, afitbhl ofaRRbINGGEVIGTin paevend,isaig nosthadreripFisige an

| nfection Causﬁgﬁ%& R Db BhoterRidal, iRl gt @uaﬁﬁ&%, adafidtogd, or a viral

act|V|ty in a

I S) N
bact eri ci dal % aWPPﬁﬁ@t‘E?‘PfSF‘a“‘aﬁW ‘ﬁgg‘g?'?t\)'érgl %“Pﬁ? & rc8n§£{§&n§%& ggm | dal ,
di si nfectant, aNjN- &hﬂgahumwldenfﬂhaﬁpmﬂaﬁﬁnunt of a conposition conprising

l?i

an N, N-di hal o- ami no aci d of HanBI-(f:(th‘mﬂ(eHe)L XYZ)-X (D

Hal 2N- C(1219.) - (CHZ) ﬁ@&w@% f or a deri vat I ve thereof; wherein Hal i s
hal ogen sel ected fro cong é}p& lgbad
hydrogen, | ower al k))’l’ Eﬁﬁ‘?ﬁfﬁse gfoup%bﬁg ggf or ower gﬁ(

or R and | Vot oipdeher W|th the car bon atom to whi ch they attach forma (CS-
C6) cycl oal kyl ring; H'Sahjdsogdndowamnliyhoxtyegrofip €iPQHt 0 3; Y is hydrogen,
lower al kyl or - NH2;pZg hsirbastlioPBSRr Rkyll @ver al kyl ;. and

R! and R° together with the carbon atotn to which they attach form a (Cs-

Ce)eycloalkyl ring;
15 nis 0 or an integer from 1 to 3;

Y is hydrogen, lower alkyl ot -NH;;

Z is hydrogen or lower alkyl; and

X 15 -803H or -SO;NHz;

the derivative being selected from the group consisting of pharmaceutically

26 acceptable salts, esters with lower alkanols, and lower alkanoyl derivatives of the -INHz

group attached to the carbon atom to which the substituent X is attached; and
a pharmaceutically acceptable carrier;
the composition having a pH range between about 2 to about 7.
(18)  The method of item (17), wherein said composition has a concentration

25 of the N,N-dihaloamino acid or its derivative between 0.1 to 100 mM,

(19) The method of item (18), wherein said composition has a concentration
of the N,N-dihaloamino acid or its detivative between 0.3 to 50 mM.

(20) The composition of item (1), which is isotonic and physiologically
balanced.

30 (21) The composition of item (1) which has a therapeutic index of about 1000
to ahout 5000, defined by the ratio of its ICso at one hour against both L929 mouse lung
epithelial cells and primary human fibroblasts to its Minimum Bactericidal
Concentration against Escherichia coli at one hour.

(22) The composition of item (1) wherein R! is hydrogen, or lower alkyl; nis
a5 0,1 or?2; Y is hydrogen or lower alkyl; Z is hydrogen or lower alkyl; and X' is -SO3H
or -SO:NE,: or a derivative thereof; said derivative being selected from the group
consisting of pharmaceutically acceptable salts or esters with lower alkanols.



X is -503H or -502NH2; the derivative being selected fromthe group

consi sting of pharmaceutically 20 acceptable salts, esters with | ower

al kanol s, and | ower al kanoyl derivatives of the -NF12 group attached to the
carbon atomto which the substituent X is attached; and a pharnmaceutically
acceptable carrier; the conposition having a pH range between about 2 to
about 7. (18) The nethod of item (17), wherein said conposition has a
concentration 25 of the N, N-dihaloamno acid or its derivative between 0.1
to 100 ml14. (19) The nethod of itenl(IBﬁ? Wherein said conposition has a

concentration of the N,N-clihaloarnino acid or i(ts geri va}téﬂ'nydg%#gﬁ.t]\fqgn 03 to
50 mM (20) The cof@sdsiThesnmppsifanefitpry22)derefn ¥ 809 £51egRFLRRES
physi ol ogi cal | ¥oba RcedvatisPbads seleoted Gonpbs pbpeengkting Ephprepctiedly has a

t herapeutic index alout 1000 to about 5000, defined by the ratio of its
| C50 at one hoﬁ?epta%{

Hgainst. both L929 i 4 86 hd mad primary
human fi brobl asts 8%5% t meﬂﬂﬁ?rﬁgg@éﬁ)c*%%%nﬁﬁ:’%ﬁ?fw oS-
Escheri chi as comémisetr seherted fonm the @oomp cqusistipg piRlN-¢if 1L '?’t"fem g §§ wherein Rl
i s hydrogen, ogcligreaIr BhKatamethyitaurids MN-dibromo2;2-dimedryliging “4PromSier

alkyl; Zis hydig ggh.a(},[eg{y%hg?hlﬁlhibm&@dl-ﬁbthym\uiaa%Naﬁcmxﬁﬁﬁm12; or a
derivative ther’€of; . sai '

consi St n of - Smapylesrert PR NG Seb el B ECCI A
al kanol's. - 5@Boup consisting(ojg};zmquugmagcfeﬂagﬁ 561?5 g &K %% %e.r kane }{ and 2
are each hygrogen; (%) s A héBdd fosenntioliag pmve;agng,ge,g@ovggp }eatcg&aa,frpg% B e
group consi sti g}g,&]‘ Rk PRGBS thRprofeREIGR P i&&bﬁm@s&h& the source of ipfegjongine
composition of 59!1& I%gg;gg’llon\{%qn%{n%'tﬂ Jp ﬁcawc%fgnf@fc&%m At alcdmposition of any
one of items (1) to (14) ot (20) to (24) to an area, space or material requiring said
control or prevention of growth or proliferation. .
15 (26) The method of item (25), whetein the material to be treated is selef:tcd
from the class consisting of food, animal feed, surgical instruments, surgical equipment,
medical devices and equipment used for such putposes. .
(27) The use of a composition of item (1) in controlling or p.revent.mg the
growth of bacteria, microbes, spores, fungi or viruses in the proliferation of infections
-0 and the source of infections, comprising the applicatioq of an effective an'xount of the
cornposition to an area, space or material requiring the control or prevention of growth
or proliferation. .
(28) The use of item (27), wherein the material to be treated is sel'ected from
the class consisting of food, animal feed, surgical instruments, surgical equipment,
25 medical devices and equipment used for such purposes. By
A reference below o a *composition of the present invention” or a “composition
of the invention™ is a reference to (1) a pharmaceutical composition comptising an N,N-
dihaloamino acid of formula (I) or a derivative thereof, the derivative being a o
pharmaceutically acceptable salt, ester with lower alkanols, or lawer a.lkan?yl derivative
30 of the -NH; group attached to the carbon atom to which the substituent X' 18 att.ach?d, or
(2) a composition comprising an N,N-dihaloamino acid of formula (II) or a derivative
thereof, and a pharmaceutically acceptable carrier, and having & pH range between
about 2 to about 7, the derivative being selected from the group consisting of
pharmaceutically acceptable salts, esters with lower alkanols, and lower a]kax.wyl -
a5 derivatives of the -NH; group attached to the carbon atom to which the substituent X i3



5 nmenber selected fromthe group consisting of

N, N-di chl oro- 2, 2-di net hyl taurine, N, Ndichloro-1,1, 2, 2-tetranethyl Muri ne,

N, N- di brono- 2, 2-di net hyl talrine, N, N-dibrornol, 1, 2, 2-tetranethyltaurine,

N, N-di chl oro-2. met hyl taurine, N, N-diehloro-3,3- dinethylhornoteturine, or a
derivative thereof; the derivative being selected fromthe group consisting
of pharnmaceutically acceptable salts and esters with | ower allcanols.
1.5(25) A nmethod for controlling or preveat+ng the growh of bacteria,

m cr obes, spores fungi or viruses or the proliferation of infections and

the source of | hee t re‘?éren?éa‘ﬁe(iiovu&)t h?&u&&x@ﬁﬂeﬁir&@nttﬂ@nt@d}p lot & 8doludibn 6f an

effective anou onposition o ar (20)
to (24) to an te E’e(em@pa@é‘ rgffereﬁgﬁt@@pg_fpp(fSétﬁ)ﬂp?}hﬁ@Teé%ﬁt H’VS‘%}‘?%’H%%&?’”{ﬂ%ventl on
of growth or pglticheration 15(20 The nethod of item (25), wherein the

material to be tr eg{_ﬂs up &t?o% tﬁé%targ)ﬂasgéc?m ﬁe!ﬁ e%lfﬁé%réiaﬂ%v%tidﬁgwlﬁfhef ood,

ani mal feed, surgi I cal equi 6‘lsbcal vi ces and
equi pnent  usedchageteszadies pqu;@g@gnot(cga@c tgaetge ayct%frf‘ﬁ med S’H 8% item
(1) in control hh&Gssekt GIfEAEB L he ifverRion, whegiepwich otier foalotess elmyactericwdatsess,

f | dth
:gﬁlr, g: of UP g.lr egrrtefe\é'lﬁ o) rg)zﬁlbeﬁfacger'%ed)a{s%référ?edaﬁdr%?axgé%e grféﬁt‘ﬁrgr'd@é&zge??d\s/ Znarmu(ralt of

the conposi ti opreferred foraxample apikrangsy Orr?eﬁp%cr‘ﬁ%lPH £O5 QRPTUCHEF SOPOBEN Y or
prevention of gl cQtainN N-dihas ahinoncid{ &8)spddific fossule) mineln doRiB)ned witbr ei n

the material to he treated : f
f ood, ani Irréf’ f e SUPRSST I(ﬁ’rrl\l:?#aﬁgm&ﬁq’o a£18§72>faln8t§{z&§e&ﬂi@§)§rn&i9ﬂ§1ﬂ§%l i ca

ment S medi
devi ces and eqmmgfwu@b@lmﬁ%ﬂm igvertiop pfcﬁéaé%“e“‘ also apﬂﬂ?séf’ P! 8?‘69\’ct 0 a
"conposi tion of,yiGertd. EsLKambRY LAkt HarateTigal g @sifériedmayfbetchmbined ent i on”

is a reference t tica n
N, Ndi t ut | oami n¥™ gé#‘ﬁgtmr Sggﬁ?mf af’okjf}jaraclen%&ggg?)?é\%rt ?v‘é&%ﬁ}?ﬁélffl s Badesét“ vative
bei ng a phar maewpects thalpteger inveptioairevides pharmacsutigal GRTRRPSItigREWhigh R‘&WB‘F@’ or

| ower al kangyl N@@;h\ég%%agg&ﬁhetmmw gr oup attached to the carbon atom

to which the substituent X is atta o i NPOSi tion conprising an
N, N- di hal oam no aci d of forrrula ﬁ g)RgéIé% \(/‘?%lve t hereof, and. a

phar maceut i cal bya dmivetineahéreofcAns hydrogemercHHAN i Vﬁ’tjr%.“ Hel i balogen selesedBbout 2
to about 7, t hﬂxe%%dgvc%héxéfﬁlg Retmsroskbas bediols; Qtﬁsfaherbgﬂi-wborcmrgke inidoga of

h |1 I
o et oal @algylewgdwiw&éﬁxﬁég S el & (300, UG T

al kanoyi 35 derdlv\?];{‘
whi ch t he =ubs alkyberebe grup <OOH;R® is lanter alisyen is Qeorraeﬂré?géhéemt}épém% o

) S?' ution ff the tc%ﬁé??hh tHE‘é@H%h ABm tWwhih tt&?'aﬂ&dhﬁ'ﬂmﬂi (@;h@y)dyblealkfliron) Yis a
reference to a.conmpositlion

solution. It idskrdereredesd aﬁﬁ'&?r E’ﬁt]) 05333%{’ 1ls t}i’t %lgwar#dh?ﬁ&%@ %d %

i nvention whet heSOBHEISa,EHE,ePEDHOH)s opBEPEr KR isp dW@k“W&‘P@HSfléﬁ‘q '2@6?‘&3

preferred Q ex mas BEGL, Or3, Bes6LT. &, 0f 10 hiel 1. In
i nventi on, Mesﬁgﬁgtgg&g‘%g% &Eefq YTIOh REA m e

t t d
char act eri Z&d é’éhebl”éTdéF}‘reeeé}“‘?C;:{W glglgga%ggxséag ? ;ggs%tﬁ)r ewdlgg%vr%?%% £ & ed or not

atoms. In the divalent cycloalkylene radical or in the divalent radical (CH;)n 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,

30 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 I include pharmaceutically acceptable
salts, esters with lower alkanols, lower alkanoy! derivatives of the -NH, group attached
to the carbon atom to which the substituent X' is attached. The term “lower” in this

35 respect includes residues with 1 to 6, preferably 1 to 4 carbon atoms.

In a preferred embodiment R is a carbon-carbon single bond and nis O or an

integer from 1 to 7, more preferably 0 or an integer from 1 to 5, and most preferably 0



preferred, for exanple a pH range, or a specific pH for a particular
conposition (for exanple, certain N, N-dihalo am no acids of a specific
formula) may be conbined with ioanother conposition (N N-dihalo am no acids
of another specific formula) w thout deviating fromthe present invention.
This statenent al so applies to any conbi nati on of substituents. For

exanpl e, a substituent characterized as preferred may be conbined with any
ot her substituent not characterized as-ppBferred. Accordingly, inits

br oadest aspects the present invention provides pharnaceuti cal corrposi tions
whi ch i ncl ude &rhn'lﬁlﬁr Nbﬁ'l'lh@botﬁﬁf'lﬁp 295 30AIG6 oftifi@reftairamiit B N-djhalo amino

A- C(RI R) R( CH2) ati reo A is hydrogen or Hal 2N
wherein Hal i sa%igsin Bl §e§)%rc‘l éd’r % —ﬁé’rﬁroﬁp onsi st i ng of chloro, brono
and iodo; Ris a caXpeferredcduposisiongf the invendion coraprisesasososiigrhayigldy | ene
radical wth t ﬁn@%txra@orféf){hecﬁ @ﬂal@eﬁﬂﬁ@a&ﬂr 1!5%6%@0@Ween|mﬂ0ﬁﬁwhdw| or

th 13, R
and R tobet hora diesnes hwestabaH Sip b b bt Bt Rey oA T TP
(C3-C6) cycl oal kyl  rArdegier Yomsitign hagesoncehioaten ofithk \, Ndrhalomzloapldnmml 2; and Z
'S Ryl 0gen ANy rbe@ééxbu@@@m&f ?gldsa 1B henRRR MR 2 bl 7 B2 or

-B(OH) 2. If R ne_r d not exceed the
i nteger 11. Thdloul@“ﬂa?ﬁh’&“ﬁ ut31t°42S °r335'ri’84§5°”§ageluw3§ 9, 10, or 11. In

25 other words the wmemm\@nadwlsaqm@en henethod df premmug)or)(reaiing anhave up to
16 chain até?c_)|rrs Hlfecﬂ% ceﬁxségi bg%l b%&%rxﬁyzgxh&?dbpla% &falr Qﬂln‘ﬁﬂlorg"vlrhl&cﬁh@' lﬁih val ent

radi cal - V\ﬁ ‘gll—fa ‘ e the
N, N- di hal oani n@a@mab§aléfneth|‘fé C?‘ﬁﬂ‘@r‘ﬁgi ‘B‘h"‘q‘FﬁVS‘E%‘H‘E‘ Sf"h aGfsrie aSam'Nl’-%‘T 3hgr oups,
N, N- di hal oami n@ntaﬁfddﬁvevvamhm&roeral Zporivhdal, Aisigfeotapts artiveralpmd betiforgi] aayst of

preferred are B B oiR mhngcé\ﬂ{% SN &lhalfyamwaéc%&%rt%ma @i s group may

be in al pha-, S?r%posmonw 11 on- to onmega- position of
the acidic groups R (|f R is WROR)%:H 2PEFYDXi ves of the conpounds
of formulask incl ud& apﬂgﬁ{:dﬁ&@ﬂ-jéfdoﬁahd ¥ pleasettidallpacaptatic caserethe wi t h | ower

al kanol s, Iovver al k .deri atlv f up attached to the
carbon atomto® Woéﬁ%f%gw%%g g8 %w%n atog@tzaalgﬁg btk he term Fﬂ@ inthis

35respect incl udes Indksd fdcrada Wk i haloges selectest fara thergronpicepsisting § C:at ons.

In a pr e; erred R)%%H"@’d&t RRsih dx@g&laroh@ﬂallaﬁrobme gfiup gL OOHY RE istydrogen & 8 or an
integer from1l nor nd nost
preferably 0 1°"§Dalkylof” gna?"ldﬁﬁg B’eh"&lﬁ‘fzt r‘r}%ﬂ Qﬁﬁq‘?&h{&l%{%]&n&&g&nf so of

i nterest arme t K@;-Ck)dycthiatkyl mgamlmomlldsgqr fromti te; ¥-shyskogsmdowsr alkyb opr n=7
or n=8 or n= g -NH,; and 2 iP5yl Fcfg’éﬁ?ﬂlo%f@%ﬁ*énﬁmsogmm -50ems i on conprises a
conmposi tion having a concentration o

derivative between @erivaf%“fééi‘emﬂaﬂ‘a‘dé"E@W‘&%‘Hé“%“ © %%]rﬁ&g %lg?gef:cgl&%

4.8, 3.0 to 4. Saltspesteds With wwér Hkarols, mwvendlanpyl3legyatives of th%%i HREQUPAHARBES i t| on

has a concentr af {00,850 158 té\'chﬁ'tﬁé%hE’s?aEHeﬂtox%Gdndc&ﬂ THeSerﬂﬂMvVe’ﬁ’f invlis bet ween
0.1 to 50 MM and a Hrane bou 7 about 3 to about 6,

3 to about 24. 8“’3837&&“ luges s‘ﬂuﬁﬁw 5er 2, ly5l tc’or atongoout 3.5, The present
invention al so provTheshasmavettivally @q‘ce;paléwahs ofepmpoundseh farmgladh, (3 (D@L i on

caused by a baghgriidlde s@idWith fifhceuafPRicahtabl@cdtiohd The Bmpbuds ddiformalal Vi ty
'na (I11) and (IV) are described below. The salts of the N,N-dihaloamino acid includes salts
of bases with the -COOH, -CONH,, -SO3H or -SO,NH; groups. Pharmaceutically



manmal , said nethod conprising the adm nistration of a bactericidal,

anti bacterial, anti-infective, antimcrobial, sporicidal, disinfectant,
antiviral and antifungal anmount of a conposition which includes an

N, N-di hal o-am no acid of the formula (I11) Hal 2NC(RIRO)-(CH2).-C(YZ)-X 150r
a derivative thereof, and a pharnmaceutically acceptable carrier; the
conposition having a pH range between about 2 and about 7. In the formula
Hal is hal ogen selected fromthe group consisting of chloro, brono and
iodo; R is hydrogen, |ower alkyl or the group -COCH, R is hydrogen or
lower alkyl, or R and R together with ¢he carbon atomto which they attach
forma 20(C3 C6) cycloalkyl ring; nis O or an integer fromlto 3; Yis

hydr ogen, | owescceptaldy kalts also indtiid2 ammmgwi, alksli hgtely wegaesivgh of @l saltsapl: and X is
-S0311 or - 024}15 6%9%5}{ ftsva%aﬁinemauscm%@m Qfis hO6mtbrast.| Thel Nl ude

phar maceuti cal ceptable salts, esters wth | ower al kanols, | ower
al kanoyl der i valiafivaste] skt arpef PANERT éiteatyh PARGUE R G, SOdI“’Enoortpﬁ@SSE’ﬁ} bon atomto
whi ch the subsdjiduent X is attached. The term"lower"™ in this 25respect

i ncludes residues with 1 refera The
phar naceutital |y agﬁaé‘i?ﬁeéf}{aé‘dﬂql S?ﬁ”&?g’ﬁ%ﬁ} n°t gu%g?oﬁ%n af()%%tgm(lfl) (1)
or (1V) incl udaelds;alkstosbauctréa1dpdsauoﬂms:amnesméi¢allyr m@pﬂabﬁ widigesidlssuchrhe
compounds of f Q1MLA{dcld JnP6lulel Wharfth Byl GbdehRMle L6l AluacThigasabl s Of the

N, N- di hal oami no acrd 1 nc ides sal ases w CONI-12,
-S03H or -S Wt@ﬂ%bﬂ@hﬂmﬁﬁﬁﬁ@%me@e%fﬁ? mﬁhaéﬁ%gﬁ?sa‘ﬂ}“ﬁ“ OP%teSaI so incl ude
ammoni um  al kaﬁlhatﬁeﬂtﬁéphatwﬂﬂ&‘ﬁdswﬂatat&[la&ﬁésfhhdlmBlaalts and any organi c anine

salts. Ak net a Lale of The al kal i
netal sal tié) are of E‘Bﬁr"% Tt Sia%%@?"'@ﬁ ﬁ\enﬂ}‘é%? cu’ima(feunﬁaj #Le?%e%shglodl um or
pot assi um sal t &L, VeEx Bubjithirg Gofnpay] Ehsianidl’at 1%5113515@18 STThQMGHéFénde&ut are not
limted to, m ﬂﬁrte%llth%{ilﬁgl{ @tﬁ'lﬁl I hed gz\?éé&csReQJach@%o?atJrﬁ§D%§§n oBNElikas am nes;

al kali or organic sa aci ues such as carb é ic acids, and
the Iike. Phar&&‘@e&mlcma’lageyh@%@:%@é@ﬂ@cgélm@@lﬁﬁmﬁﬂéwmwe F®Ynot |imted

to, hydrohali dﬁ@om&mdfb@trg&encggttﬁm%g t es, nethanesul f ates,
t ol uenesul fonates, nitrates hosp

at es, ctates and
the like. 1®Lists dfe %hﬁﬁa&??f‘%"ﬁ%é‘icffgab&ra@dfﬁﬁaSt“ﬁ oﬁg?n onP aﬁﬁﬁa&r maceuti cal
Sci ences, 17t hio@ig carbblbidn Buhﬁdhsﬁusmgexﬂﬁwm}md inctadesuits afang otl®8&th p. 1418 or

The Mer ck_ I nd§‘<3($1f §¢‘]|81‘:\°t§ %{altgh‘égnimg%odlbenfld?smfﬁﬂegﬁﬁééw%ﬁk Research

Laboratories on pages and M SGC- 23,
t he di scl osuremetb@e&mifommcair@tdpmwﬂfymcmpo&lata@és by reference in their

entirety. 1SThe PRBGAREGHYSE!drhe B5AHAAR! Bl @, AYUID! QUG Rchde OF Lhe - NH2
roup attachne
J P 20  esters of the groups ~COOH or —SO;H with lower alkanols and lower alkanoyl

derivatives of the amino group attached to the carbon atom to which substituent X is

attached.
Further derivatives of the compounds of formula (T), (I), (III) or (IV}) also
include N,N-dihalo-amino acids in which certain groups of the amino acid
25  molecule are protected by protecting groups. "Protecting group" means a chemical
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
30  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 acety! or propionyl group, the
trityl or substituted trityl groups, such as the monomethoxytrityl group, dimethoxytrityl



to the carbon atomto which substituent X is attached include salts anong
others with hydrochloric, sulfonie, phosphoric, nitric acid,
benzenesul foni ¢, toluenesul fonic, nethanesul fonic acid, canphorsul fonic
acid and other acids. Further derivatives of the conpounds of formula (1),
(11), (111), or (1V) include 20 esters of the groups -COOH or -SO03H with

| oner allcanols and | ower al kanoyl derivatives of the am no group attached
to the carbon atomto which substituent X is attached. Furt her
derivatives of the conpounds of formuhka (1), (1), (111) or (IV) also

i nclude N, N-di hal o-am no acids in which certain groups of the amno acid 25

ol ecul © A7 AROLEELA DV.dRio R 43 QBo L PhakDI gow dup eans 2

chemical grou preserves a reactive g@ﬁ {} Pﬁg%tl cipating in an
undesirabl e & @maeeayl qﬂé%ﬂ @rﬂm&ﬁﬂ'n(eﬂ‘f’xl&éﬁl?mﬁ@ oL 2P d after
protection qfyybie a&%&&bﬁﬁorﬁﬁ%ﬁoﬁcﬁn@@o&@ﬂ&ﬁ% ﬁ&ﬁubembonaténmcimspr ot ecti ng
group" neans 3 protect nq%ﬁ{grou t hat pre%ﬁrves a rerg ﬁ 0. am no group
that ot her wi(Ge- hlower Fikeybisarhonaiesignck axtheNhenzpigrycalpy; g%%? NS,

Non-1im tg n%ﬁ&ﬂi&l&&r&&b&m @udhra@th%&dzﬂexﬁﬁrws(omm ot Bmvécbr nyl group
or | ower al kano gr oups with 2 to car t ylgar t he acetyl

or propi ony!fg E?&nyﬁqﬁ@hﬁlPPmnaﬁ?’m's'ﬁ‘B‘é‘iyl ’It’%ﬁs % uch as the

rmnomgt hOXKtHut)mélocﬂwﬂ@s uqsaf@télbﬂxmﬁﬁylbmyicm@rmmts ﬁch as the

4, 4" -di methoxytrit or 41-di net ho t

tri ft uor oaceh{awenalddicarbongies, @‘RWBJP%%%}% ‘Hﬁ[&ﬁﬁ%% %h%g’l g{gﬁ%c gr oup,

the allyl Oxycar bqnyttmgéo%u@mw asQEebﬁdielrpfeﬁrts &Gltaﬂomgorgs omlpsonwe\mdswé@mﬁlla@m

hal ocar bo 12).ar Yh oK ave sctddch as the
@?8@ FV) or o(mlgosdxons con}ag éo %&m%f’t@l’lﬂlﬁ C)hfiﬁ( 9 @ 5 cludiid

N—benzyl erive om enz or.ocar Rgast erohs such as
t he benzyl oxsybmuymﬁqud(fwzmm’Eftﬂmdefs?j‘f" ‘hﬁlléﬁ%e{}‘éél PERTIBE BhERST A ey hal o

car bonates, or t i a Kk 0C onat es

tertiarybutyl haI Bﬁ%ﬁtqg%%qpﬁs%oé?ﬁa{'ﬁ uses[mcl%dl%éli%@wgﬁ '?lhﬁ?oro car bonat e,
or di (| ower)alidsyt weie aviivmved. ds anothter adot the wdnagositipristand thely h§°s iickede ®s¥hat e, and
t he phthal yl The ter C Sitkon r s to
various form %@H;ﬁ %‘é’é)gp oFmu exthfrq%t&%?lf F@Rﬁd i:alcnlls)r’%l(r%( V), or
conposi twnSmﬁﬁtainadilﬂlaEigiommatmapﬁbﬁbwﬂufoaedample6(&,ﬂ1?t18éqam1§ or (1V),

| ncl udi ng SQEKPlggs 9 g?oggu%ﬁ tlsatagﬁryxﬁg%et&genw\g%@sZ@@pGgrﬁ%th' ke,

enmul si ons, fn one aspect, the
conposi ti onse. e,rwlzslmaso oti3.0 %o 5.0)0 atdeHaiabwet NS NJnkengifforepipiTaendadres or their

derivatives. | i another, aSpect, | NG, ComRASE L} 05 130 palgio Usss af ol ude new

N, N- di hal oa deriv n éither instance the
conposi t i onspHraboutEs. 1Therkay intiat the o iofitha cingtiositifris pgidichEhe selsctipn oftheH bel ow 7,

];)ar r :ﬁge éeﬂ%gﬂl h%}dtolgsrxgg'%fagtgg m@g&gtgpsp%!ﬁgyﬁse%g{hg ,Nqb(a{‘ﬂal-omeB Qéi& 0|, Sof-t 38-0

to 5.0, or acw}ﬁthai-in oftroabixivoB 116 typentitse inflictioriraated (for ?X@mn@tﬁlﬁ-‘@ééthﬁ he pH may

be kept bel ow t.hat 3.5 to 4.5,
or at pa pH a‘SSeﬁ?ons*s %auseﬁhgbﬁémm‘] g%thﬁy%%sﬁ%%ltﬁ%ﬁ%oﬁgggng focgn is acidic.
The sel ecti oexamblethbeﬂibﬁxtpﬂ-dn\mfbdhomeﬁiwedhe m:yorrthweth@ or gRiciRigEfi ng t he
specific use,.of the t or in vivo

b ?ﬁg& o1 o]x%'\i,y{e(éevenlga?ﬁgh?%n@rp gfd 5 nﬁh@h@@f‘ thd Shtikht! &t )

the type of Ion or “exa er the infection is
caused b@5bacter |Iaanquwpgctﬂmmgnp@momthmb\@?m of the l@fﬁl@t@n@n‘%lﬁ’e‘l Nnfection

(for exanpl © din he%m#stm{hgco%gedtﬁ&& %@%fﬁfl t&ﬁ)@nﬁﬁﬁxola&?ﬁ]\(?}ar ynx or the

urethra or any f’a 0 or organ e severit e infection, the
sensitivity of tHeapathesaspect tbe eomp@srlw Wh@@n&%@&@s@ﬁ&@&ﬁﬁ@?% on, the

solutions of the t ﬁ#r c Al SRE HoChkASe they t he
concentration r an'ig.gﬂe%\f\?lfQ dglg%a'@ﬁg%‘gg lél{gnﬂi‘ ar Ey rri
maintain an oxidizing potential with si gmﬁcant bactencndal activities, and yet they are
30  less toxic than HOCL N,N-dihaloamino acids are also stable enough to diffuse some

distance before oxidizing susceptible target molecules. The low molecular weight N,N-

o

ﬂ_

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

hydrophilic molecules.



In a further aspect the conposition will be isotonic and physiol ogically
bal anced. The N, N-di hal oami no acids differ significantly from HOCl because
t hey maintain an oxidizing potential with significant bactericidal
activities, and yet they are 30 |l ess toxic than HOC. N, N-di hal oam no aci ds
are al so stable enough to diffuse sone di stance before oxidizing
suscepti bl e target nol ecules. The | ow nol ecul ar wei ght N, N- di hal oam no
acids of the present invention with n=0 or an integer up to 5 are nore
hydrophilic nolecules. 8 Surprgsingly, it has been found that,
while the N, N-di hal o-am no acids of formula (1) and fornula (11) have

strong bacteri ci dalprisicdl), it RAGLATIAY ﬁha:amnretﬂemtleemwemmaamclsmmmiw @,
spori cidal, d|5|nfect Nt i.vi

cyt ot oxi ci t yand famufa {Ij) "t"ﬁétf°“§é"ﬁ§f§?“%?ﬁ@‘%é"bﬁ?glog'it"'?fgcg"'é 8 "m[' °b'a? s(’/"r'c@:/Ybn are
stabi | ized t@siffestint, bitigunBal BRiGiviraimBE) haeflow eyitgxicitgeabl e as conposi tions for
the treatnent or Igreventl on of bacteri al m cr.obi al and

re, fglngal
viral infections Be fthst aspechihe sampesitions of the iventien He stabjlized tq egh the

stabilizati o, rﬁeﬂ?of%@ﬁ?ﬁs%hﬂlé ARomPosRibMMbEtrm et &rprcﬂ@ntidnebfcorrp03| tions.in
a receptacle that will ensure suffl c nt. stabi I| % ggcontrol bacteri al,

microbial , speal, f%ﬁﬁ@k}ﬂ spere: funealkand Virg! mfgchionsor gan M nations. 10Al so
described herein Iﬁraﬁot@éaagp@a@@lé{ablﬁadno@@ﬁm idpb&itivm ivprovibied tyctovidg then

N, N-di I'i al oami no acid of the for A- 1 C(YZ)-X or a

derivative t H@P@éﬂm%nﬁéecFBm}edbaé%?m&&?%‘e%ﬁé%ﬁo‘iﬂé&élga_g%ﬁf *ogen sel ect ed

fromthe growRe6KfSdpetel ﬂﬂﬂgaﬂ)indﬁ‘lh'hl(iﬁf&uoﬁhro@mtﬁlﬁﬂaﬁoﬁﬂo R is a carbon carbon

single bond or ‘a 15 di valg gCS Co6 ene, I gq lﬁ&l with three to six
8‘ in lC

carbon atl@ns, R Al dsrebed ’FB\}@érP‘)’c&'%(‘ﬁ%}Im"éPné RE BooH: R2 is | ower
al kyl or andmﬁ-dlhaﬁ%m%clwbhhefoh@lsaubon atomto V\:hl ch they attach forma

(C3-C6)cycloallcyl ring; nis ,oml to 13; Y is hydrogen,
| ower al kyl or -NH2 or -NHal 2; g‘a% 1%51}@ g’&@e& and lower alkyl; and X is
hydrogen, - CoPklderiviiidhtitereof. 208 hydtogen Bmmamem -Hal B)hologgnzeloetePBor 8€011) 2. | f
R is a dival ent C6) ¢ i.cal i t he integer
Il. In other &P %“SISHEQ %fﬁﬁ]ﬂwa{?ﬂf%/’ %dﬁ‘{ ag it cafbrrq)g\é%%‘lgnd&%ngﬁégg " will have
up to 16 phaidiaRhtqTsCe)3riidalkyizhd ;ydwal with theeedo siababin ata@s, Rois bydsbgeal kyl ene
radical or the diyalent radic (Eél 2% yag g ubsti tut ed
with - NHal 2. lepgr plsykand the grevar (P% ith W%\fcalua'g ]{\ %R fs E\’/@%‘vlng%efmy cont ai n
up to 3 - NHaLgrber Asiato wiNcH\hel) dnadhofann m@aﬂa)cglaoalkyﬂ ting n2~50 oranintegd-EPR gr oups
are preferred. Mbst ferred are _ygg qu& Wahdoker NHaI 2
group. This gridd ‘?r’é@‘y geenowprafil or g %%? gggﬂﬁ%{e epsilon-, etc.
to onega- posikyl; @ Rfis hyleogas,- dOOHg-ICK)m}E -rsloam -fSQENHu sP(—@(@l)z oesr X .
Derivatives o n Vordides ihe é}“ﬂ i ncl ude
phar macedy Ca%f@gétcﬁgﬁnpﬁgil elggﬁf:’t(ts‘&yglgj%l@r]s EW&E%f 8ﬁwer 8{ Eano ls g | ower
al kanoy! der i athéwesds the amino acid including the acidic group X' will have up to 16 chain
atoms. Optionally, in the divalent (C;-Cs)cycloalkylene radical or the divalent radical -
-(CH;)a—, 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
25  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 groups R' (if R' is -COOH) or X'.
Derivatives of the compounds of formula I or IV (described below) include
pharmaceutically acceptable salts, esters with lower alkanols, lower alkanoyl deriva_tives
30 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.



30 of the -NH2 group attached to the carbon atomto which the substituent X
or X is attached. The term"lower" in this respect includes residues with
1to 6, preferably 1 to 4 carbon atons. 9 In a preferred enbodi nent R
is a carbon carbon single bond and nis 0 or an integer from1l to 7, nore
preferably O or an integer from1 to 5, and nost preferably O or an integer
froml to 3. Also described herein is a conposition with bactericidal,

anti bacterial, anti-infective, 5antimcrobial, sporieidal, disinfectant,
antifungal and antiviral activity conp?ising an N, N-di hal oami no acid of the
formula (1V) Hal 2N-C(R1R2) - (CH2) - C(YZ) - X or a derivative thereof;
wherein Hal is haﬁmgeferrscbérﬂmﬂmtnn‘Rmmﬁm%@mpmbrb%%@ﬂmgs%ﬁméhl oro, brono

and iodo; 121 is hydro r &gﬁ)&gﬁb o 10 | ower
al kyl or R wicge rtﬁ8é‘d1ttﬁg ""tpff\%t? Qﬁd %%8?1&%%%0%{3 o ich eyraal?t ach forma
( C3- C6) cycl oad iktgger fiomd;toA. i s O or an i nteger from 1to 3; Y is hydrogen,

lower al kyl “or -1 dis bR Wvith Baktekiciadd rantitlabtyrial, asthigfedives - COOH,
- CONH2, - SO03H or lséﬁ?‘i’@%‘igm ‘ngadeerl vative being selected fromthe group

consi sting oinnpirrmhmmmaaldiswfﬂtam@bg%m@aﬂntlsml edVBYs with | ower
al kanol s, %’Aﬁgﬁéeﬁhkﬁ&ﬁy if Slcla %@tk YeRuRirvhhe -NH2 15 group attached to

the car bon a Stituent X is attached. I n anot her
aspect, the above-described cﬁdﬁbgﬁ‘thﬁcﬂﬁxﬁﬁfﬁZ%)ﬁg a new N, Ndi hal oani no

acid of the formy Q‘ﬂéri y&ve‘ﬂ?\er&@%r f}m\ﬁylﬁlﬂallgéen'sﬁlegé(cfiﬁ&g%’gr&f) chiRisBig al kyl; n

is 0, 1or 2, Yis ower hydr ogen anq | ower -al kyI
and Xis -SO3bf0bloro,H@dmdo,lhlﬁyﬂﬂombvef&“ﬁémﬁgfg‘&?‘@%‘h&ai| ve being

el ect d 161 {iobNTnd e ARk ik i boPhah FEH] kibpldain Reggpt abl e sal ts

or esters w further aspect
above- descr i BadCsluripdiol ringsmds ¢ onapintagerEomy ! MY‘SW%PGQWW%1%0| d of the

formul a (1V) pgge RS bl g@ﬁla&&nom%x@l &d\k&n@obmr@omr-g@ﬁm X is -803H,

said derivati ve gsse ect from t e group cons)s

t
phar maceut i C£Q2Wa<§@ eriyiatiee bfklillgts@l“teég‘l"ﬁl ‘fPecr‘m%l%“ﬁ‘é@% &%%?ce?%alb’hl oro. The
preferred deadcyﬁébp] Y, 8ids Qhﬁm%pmhmg%d mWemleaabﬁlabxevaﬁaAstosthe—Nﬂz In

anot her aspect ove-descri bed conposit.i on mc@gﬁcg the follow ng

conpound§50r grqupietiaphed tq the carbrayaiast to which thegubstitpanti X is 2 sel ected fromthe

group consi sting i, AahdBeG ek dbeR-de¥rBer@pipaiilieh GaptisingdteveNNar s wi th | ower
al kanol s: 30N, N-di chl oro-2,2-clini et hyl taur

7
N, N- di chl or odlkalaaﬂEn%cE‘bert%ﬁﬂQE?Wﬁ?‘led’éWﬁNl? %t— Isityiroget & 1ower AL | t auri ne;
0, 1 or 2; Y is hydrogen or lower alkyl; Z is hydrogen and lower alkyl; and X is ~SO3H

or —-SO,NHS;; or a derivative thereof; said derivative being selected from the group
20  consisting of pharmaceutically acceptable salts or esters with lower alkanols.

In a further aspect, the above-described compositions comprising a new N,N-
dihaloamino acid of the formula (IV) are ones in which wherein Y and Z are hydrogen;
X is —SO;H; said derivative being selected from the group consisting of
pharmaceutically acceptable salts.

25 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 phaxméceuﬁcally acceptable salts and esters with lower alkanols:

30 N,N-dichloro-2,2-dimethyltaurine;

N,N-dichloro-1,1,2,2-tetramethyltaurine;

N,N-dibromp-Z,Z-dimethyltaurine;

N,N-dibromo-1,1,2,2-tetramethyltaurine;



N, N-di brono-1,1, 2, 2-tetranethyl taurine; N, N-diiodotaurine;

N, N-di chl oro-2-nethyl taurine; N, N-dichloro-2,2,3,3-tetranethyl-13-al ani ne;
N, N- di chl or o- 3, 3-di met hyl honot auri ne; 5N,

N-di chl or o- 2- net hyl - 2- am no- et hanesul foni ¢ acid; and N, N-di chl or o- 2- am no-
1 - et hyl et hanesul fonic acid, N, N-dichloro am notrinethyl ene phosphonic
aci d; N, N-di br ono- 2- am no- 5- phosphonopent anoi ¢ acid; N, N-dichloro

am noet hyl phosphoni c acid diesters, suchlds-the diethylester;

toN, N-di chl oro-1 -anino-I-nethyl et hanephosphoni ¢ aci d;

N, N-di chl or o-1 quodﬂwoyugggnephosphom c acid;
N, N- di chl or o- 1: J opane phosphonl c acid;
N, N- di chl or ol eh@‘l H@glﬁ%%ﬁﬁgﬁr?fﬂ&& d;
N, N- di chl or o- 4Naﬁﬂdmblodo-mh,6,§pbtmmﬁﬂwﬂ-ﬁfdlmimi d; 15(i)
N, N- di chl or o- 2516}% ATors- pljngrthqg Kb aci d
Qn%) 5 0 e

N, N- di chl or o- noval eric g) d
N, N- di chl or &- 2Nahrdighlasodrpsd Bﬁ&r“ﬂ%ﬁ?& giesul Bic(T‘“ A" di chl or o- 1 euci ne- bor oni ¢
acid or N, N-di piN-dichlopo-2akminoriembthyletharesdfong a2dor a phar naceutical ly

accept abl e sal }\JI\CI’Ehcﬁl%}oea{m&&ﬁfn%ﬁlkfeRld?lﬁ)spfhohiQ aBigot her aspect, the conpositions

descri bed here oami nq acid of the formula (1),

(11), (111) or Nehi-gib r‘&ﬁ‘o t’-ﬁ@i“?o %B}FQSWPW?"%EFéC‘S’neS in which Hal is chloro.
| n anot her asp#ig-dichloeo aminpis)il pliosphenid @sid diested, Jueh & the diethpleitere a

25phar maceyt | o HiAREEPLARGEL-HéfhieBnchosphonid: Phosphoni ¢ or bor oni ¢

aci ds of the inventlon %’e co I ne di hydroxy conpound with up to

ten carbon atoﬁWW{E’FP‘ "Bepf%WEH*PEP ?‘Cé‘?é’l ic having at |east two
hydr oxyl gr oup¥ Mddichbhe thaininot 2xme iy fpfapreghosphofioncidt ons, such as et hyl ene

gl ycol, 2-am ”Wﬁ-‘cl(cﬂ%%-%é‘iﬂ?fy@ébﬂdnﬂc’a"éfdpr opane diol, mannitol, diethylene
N,N-dichloro-4-amino-4-phosphonobutyric acid;

15 () N,N-dichloro-2-amino-5-phosphonovaleric acid;
N,N-dichloro-(+)2-amino-5-phosphonovaleric acid;
N,N-dichloro-2-amino-8-phosphonooctanoic acid;

N,N-dichloro-leucine-boronic acid or
N,N-dichloro-B-alanine boronic acid

20  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), (IIT) or (IV) or their derivatives are ones in
which Hal is chloro.

In another aspect, the compositions described herein comprise a

25  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

30 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.



30 glycol, 1,2-hexane diol, glycerol, diethanol am ne, pinacol or other

sim |l ar di hydroxy conpounds. In sone cases this conbination enhances the
stability of the boronic or phosphonic acids of the invention.

Again, all the features, characteristics and ranges described for the
invention, in any aspect, whether described as of interest or as particular
or not, may be conbined with each other. For exanple, a substituent of
interest in the formnul ae depicted hereinigay be conbined with another nore
broadl y defined, not enphasi zed substituent described herein. For exanple,
the substituent X bggangal ﬁ@%mksr&&adﬁﬁlsﬁd@m mgas Wsérhae&ﬁdﬁﬂieinrtvﬂ&l@h,ﬂn ¥yor Z
ot her than hydrogen., Pro %eds gr the Pre t|on of é\‘!f g am no
Aci ds and Der i 9RE§hgther described asypf infgrest o oL TFYHE R er| 2hves are

prepared by thethee&ofdxamplefa shmtuatﬁﬂoﬂﬁte&@llﬁitl’\elforﬂuldedidpic&'dlhmemmgbeof from

whi ch the hal ogenat ed aci du ed 10 th.a source
under reacti ong%qﬁ‘bq%ﬂ %ﬁg"t&%"l?ﬁe%r%ag[‘y P"e?’h“ er"é”‘ﬁf'sézceerr%)rsl m'e"P életscr%gﬁhedr?‘%g en
atons at the - #oderamge,ohepubskitueineX BirgRSO AL gy bei coinbinvbwitiadubgierntalyan®, that is
chl oro, brono o “?dqﬁ toms These processes are known to chem sts skilled
inthe art. er han IUSEE aspect of the invention, the am no acids that
are used as st Rrocessy foraliechrepatasion ¢y Ndﬁhaﬂeammmﬁgndim@am”uﬂe p- al ani ne,
om t hine and y-gl utam.c,.a and nobut ric 15

1- ami no- | - net hyl et hghnebg’ﬁl 5%”5"”88?' g]der'vatwe b5 rechr?cftl 3g{or§%esu? i ¢ acid
or 1, 1-di met hy dmioacii nm@rwawbdnegceﬁ’tdrrawbshjhéMngcnmmmoemdsmhed\s:ed For
exanple anino

2-am no- 5- p OS%E%EIE%PS%?%Q%P Qtrun%m?d?tkoqs P{nclln lte§d tﬁﬂle rgpéacement of two

(1R 29)-(1, 2- epnko;gsn qumbyqohmsph@moapaﬁhdar(xm ammtwgdhalpmfamwdhms

am noet hyl phos%%' &orﬁ&g (ﬁda?&tt r'l'%esch%g sc§§rctkn&vr{jl'o%ﬁe|}mt?§<§l§5 in the art.

1- ami no- | - met hyl et hane 20phosphoni ¢ 1-am no- pr opanephosphoni ¢ aci d,

1- ani no- 2- et hyl pro’pd’ﬂ%aspﬁ‘ésfi oinvention; the amrr@@@lﬁﬁéatgmémmaﬁmama@nals

4- am no- 4- phos r anygal 8

(+) 2-am no- 5- pﬂg %%%a ognro?aghacP% aam@‘ a'rrr'?r?g Jggl%& ospﬁi64 3¢t ar%g+tgﬂ acid
may be useds Inﬂ@(fb%lh‘é)r l-amwedt-methmisﬁeesstfmq4Cmg2-nminef2rra¢thy‘wa3ﬂnmlfmd in
formof their e5§601S| Binedd-3-aminbB-c 7 bR duRHE Foddxlibie St er S of
t he 25phosphoni ¢ aci’'ds §r2 E%m ?{B aggst%eﬁéﬁcg thé pre?)arxaté)%n of the
di hal o phosphofn@ogiaietylens Pfloﬁéoi"h@%@f n@ﬁalta,r?damln@ﬁ-rph@ehqnvmntav@gacnde(mntst hese
starting mtergﬁksmﬁﬁaeedqm@g d{l%#)l)xyb hosgmmcfa'(éunxna@ee%éf&%ﬁ? or may be
prepared by wel | -known net eparation. A nunber of thée starting
materials are e@mﬁhﬂmmmawﬁ fhamr@ such@s the digthplegter F-amingilgpgshytiaps ch. 30The
fol I owi ng pegn- sﬁ&,ﬁaﬂbﬁic\é&dhﬁi%&ﬂr@%ﬁ&%oﬁﬁ@)‘cx@@-a‘ﬁﬁ&ﬂz Fn@th?l?ﬁ)ﬁ%%h&s%nm N-

di hal oami no acids and their derivatives: ts sa for exanple,
NaOCl or KOCI) acidylevging ahosphonicragidfhinaiao- éahqsehonW@|awd{(ﬁE qmﬂw 3-group
contains from ghdsﬁhoikévalelaga&@%?ﬁar%&%h&!btﬁ&o%lé% a&d%@%ﬁdo% rings, 6 to 10,
or 6 to 8, carbon atons and oné aromatic ring, such

N- hal obenzene- Bifsphoreasiageic agid ay bg ed - Inamqt*wmméhpégmmwam@és mayber ei n t he
al kyl group 'Suiee\ﬁ@fon@-t)m&résfe%m:' sal{solndangtﬁérg%& BRIV Al Akst&t Bpthe  The

N- hal obenzene- sul f onam des or N-hal o-4- kyl benzenesul f onam des are

of ten used2fn PHSEROBT apiBiE t'@aretf@edﬁiserrs@wﬁﬁreearatmnre&hp dihglophosphagic agidanpl e,

their sodium 05ftﬂ@tna§§1bh|§ﬂd&ﬁéut&nv5[h@s rmﬁhesé Et@t‘ﬁH matwawa&@shmﬂaegﬂamnw 'l be
N- chl or obenzenesul fon de and N-chl or o- enesul f onam de in form
%j/‘ot‘f’BrWéP

of their sodi uﬁ?’%’a?rf'é Halabifs & Py P&P%“’?@’a‘ﬂ?" €5 ofiPreparaieg; Pabl e.

Qther non-1im hirfitger bﬂh@g@rnng RhteRdd 2GcrdRndidlyQlaiRBM] foeskampl¥ oM Sightal 02,
N- chl or o- succi Q\IIJT] Ic1ie or N

30 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 KOCl),
N-haloarylsulfonamide salts, wherein the aryl group contains from 6 to 15



10 bronosucci ni m de, N-iodosucci nam de, Cl12, Br2, 12, thionylchloride,
phosgene, PCI3, PCl5, and chlorinating agents, such as those used in

sw nmi ng pool s, or conbinations of the agents. Q her am no acid
starting materials include 2,2-dinethyl hypotaurine, 1,1, 2, 2-

tetramet hyl - hypotaurine, 2,2-dinethyltaurine, 1,1,2,2-tetrarnethylta.urine,
2,2,3,3- 15 tetranet hyl -p-al anine, and 3, 3-di net hyl honotam ne. |If one

nol ecul e of the hal ogen source rel eases one hal ogen, obviously for each
starting am ne of the amino acid or derivative nolecule at |east two

nol ecul es of the hal ogen source will be2used. More details of the
preparation of N, N-di hal oam no acids and their derivatives are set forth in
the exanpl es. Z@WHAEndAL 1GRDERRakcEINkY 6 AVA) dréld & cirtbe phesphoxri ¢ aci d '
starting materials for t@ é\ggag aratel 0 On%dggr E%rgounds of the present

i nvention may BEPFERTEY™ qi°7y to procédures well known to one skilled
inthe art. S%cylb@nzemamamnedewmm@e alb:tlg@mlsm«ﬁr@fytiﬁtreéyo‘fﬁfbotl%e Synt hesi s

of Functlona"[g&tt,&le %@mafgame-ﬁtﬁ%tﬂl&@tm@@m 1997, 8 (2) 102-122;

Yuan, C., rate nt hesi s of Funct g ed 25
Phosphoni e Aci dleylbemgnesulinpamic eS@ﬁ@ﬁ?nE@Gn opyg pigheir slfyfog cample \7@?‘ ™ e Route to
Substi t ut ed Oig Q%H@cﬂhtﬁneﬁ\ btelGiuml saltsAlThe Iﬁhelﬁaquﬁﬂgzused 1agats wdllbe 2933; G

M Kosol apof f, the honi ¢ Organic
Reactions, Vol} N6, %‘ﬂ‘}s ?3@2\? %ﬁ %“s*'mét ﬂJtD e%‘?lgag&&d%ﬁ%%?om c acid
starting mat erthet diandalts hmanseelslyeneseaaﬂ}ecommatcia&m‘fellaébn@é@&?"&tlwmgo from for
exarrple Acre org{y@gjghl@cdrgnce I nc.

(Ral ei gh, Nortsth égla{‘ﬁe&ﬁé%fhtgﬁ%ﬁﬁmé%k%éH&ld%,él\g"élgs X epar ed
accordi ng 1% p‘rr@é‘emﬂne@dﬁ(hrdms‘tcémﬁﬁée §lei Brp. tht"ﬁyl?}}’fe“d&% S8 epoctr‘(i’)r exanpl e,
Webb, K. S. angbil eMehlerinafigd 4:80€ Gich Bs th&k tised 39 bymiBHpook] drepmBuaiokiof A. Pure
Appl . Chem 1994, 66, 213; Myaura, N and 13 Suzuki, A Chem Rev. 1995,
95, 2457- 2483 DLEERIRI , A J. Organonet al | i ¢ Chem 1999, 576, 147- 168;

Kamat ani , A and O@ﬂ;fefmrﬁno deid sErtmgma@'lzgs in€Dinte Ah2-dir r@@@m}'ﬁmﬂr@‘MSJ@?M Yang,
W ; Gao, Her o e aly sPhar maceuti cal
Agents I\/bd }:/\}a glhyp 200 (L’Q%ﬁﬁﬁ 36 qute?%?eg?gﬁg%t cited therein and
Brown, 5 HIE. teanﬂahﬁtplaMe,MM3L@m¢hylwr@ta“ml&‘r amer, GW, "Oganic Synthesis
vi a_Boranes” W| €Y 1k §bs 6%@&1@11?1% sc%%elfeleagegz&haﬁgéﬁpéﬁ*ﬂﬂ&yﬂfrezfcﬁr nmula (1),
(re)y, (rer) or (1 canasomc e their individual %erem oner s

(enanti omers awtiet amineef o prippragidgr dgdvatiysmolegule pteasttwa mgleples of @E | o5 of t he
conpound. The h%bﬂéo%@%ﬂ'b%@&ﬁrmreﬁeﬁi& o he pRBardtsh 6f IMN-dhaldaitino3Gds RS, SR,
etc. maybe 10 prepared by trea 5iihe |sorrer|c m xture with an optically
active resol vi fif BegERtvaEes 16 gh F X3¥PH} ast er eoi soneric conpounds. The

di ast er eoi goneric (V(Héﬁ)ﬁcﬂlﬁﬁmﬁﬁ;dlyh&alhﬁpﬂ]eah@phomndm@ h@uwmteratlswﬂpﬂﬂ e .
enanti omer or di as ebm o o?the%%ge?t{ig%nﬁ'cﬁf Pgﬂ?ﬁgﬂ{c&ﬁh known in

the art. Becau%@paﬁf‘ ttereo have i nct_phys pr oper t i es (such as
the melting popmtedyredrudllknown tponerﬁkéled wdbansi Peet %amRI%XWr Gt NSt c.), they

15 can be readgfy.o5 %ﬂﬁ{)%%si@ﬁfm&loﬂﬂlzm%&ﬁ@A&as, HaesgodiCeh.MIAIi ti es.
The di astereoners can )éic)arat ed by chr.onmat (H)%Eqag é ort, El %erably, by
separation or PE3&0u22oRrapdeithilotiey sE & ifl5S PEFERBRIZ sol ubility. A
nore detai hed ﬁ&%ﬂ{oh@hbﬁm@%At)ﬂecﬁeegmiémzes sappl;icediatictRouthe resol ution of

st ereoi soners unds, from their. facenic r found in Jean
Jacques Andre %‘)‘13‘11%‘??8%%‘1513}}3“10%% r{ A& G 30'31 YoM A, 5538, @8

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

—

6 (1951), and references cited therein.
The boronic acid starting materials and their esters are available commercially
30  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



20 Enantioners, Racemates and Resol utions, John Wley & Sons, Inc. (1981)
and references cited therein. A typical reaction schene to prepare
the N, N-di hal oam no acids can be depicted as follows: HCL
N2N- C(R1R2) - (CH2) r1C(YZ) - X + 2 NaOCld 2N-C(R1R2) - (CH2)n. C(YZ2)--X + a- + 25
in which R, R, n, X, Y and Z have the above-descri bed neani ngs. The
am no acid starting material is dissolved in a |ower allcanol (for exanple,
met hanol or ethanol) and made acidic. To this solution an aqueous NaOCl
solution is 30 added. The reaction resldlts in the chlorination of the am no
group and the precipitation of sodiumchloride. The solvent is evaporated
at | ow teWDeS@zhldrRSCheanRe@XQQSpS@MSMh&m\/S&ﬂhQAahGr@ntm&xalliu@hqﬁs 19% ai ned. The
residue is taken up in a solvent and t ol at ed by
extraction wiohl¥- 1%@&‘%&%%"8%!“9{'%1 PQ’%I‘}E‘ g‘ug%&g éiﬁélg?%\s/\er al kanol
phase. Si m | ghdgy w0l '\WdﬂghBMBoﬁmmﬂmmdnﬁboﬁﬁﬁ abPotprtielRimehckyicaleact i ng t he
am no acid starting materi al Accor. n brono anal ogs
may al so be PEBHA %t@?vl‘@%?ggéyﬁe%?%ﬁgﬁ?ﬁfmﬁg aeg%qué E&E’cordl ng to J
Mar ci nki ewi cg, @tMﬁhmEQQQu(iev@IABnﬁdxmm Wr.y'ORgsie Syuthesisdria B@@es'289) NNDCT
(N, N-di chl orotaur| ne) ma&g EY% %em zed in solution by reacting HOCl with
Y X

taurine at generated in the oxidation of Rude salt
(H2NC112CH2S- 503|'&on(p61|iﬂd§1@f‘?6‘rnﬁta ;Y (H) @y&@pmn}ssmuﬁmmhmmm y: kinetics

and nechani sm of the oxi dati on Bunt e, sal t . t | sul furic
aci d by chl oftfreeisomess (epapiom %1 AWHENT éloaﬁih% g‘” H}@ 9%5’? {hgnd

| aypot auri necHRN L FRRIAHA Q&mﬁk}lswdhla's the @m«xzs,)m 6V RS X, g, mAT e

Mundoma, C.: SinpD . H. Antio |da m,str faurine
oxi dati o0 byP’@PFFB&PYt t“lﬁ.tl‘_'qjﬁ e % ﬂ@é@al?ylaﬁgvegg%% "étl.{@f?'%
reactions ar gpshetiiastefeoR6ftidicicompouidss The dxasteremsomzn@.@OMIIEM@HZ C112S- SO3H

-> CINHCH2CH2SO03H + SOA2- H+ Nt e sal I ne
N- chl or ot aur Fﬁ?é‘aﬁpé’bq‘éﬁﬁﬁ“ﬁ?@r?&feeeg“%‘8’)“?o¥% " o?%’%’%&?}lne and taurine

i n aci di ¢ sobisbédres wéll EM%&@&BSE&%S]: dﬁaxmaemmsmahyswal

NH2C112CH2S03H( N- di ¢chl or.ot aur| neJaur i.
H2NCH2CH2S02 g@pp&m%@@s 9 J n?tg sglgb%\‘g’e% redctivity, etc.), they

15  can be readily separated by takmg advantage of these dissimilarities. The diastereomers

can be separated by chromatography or, preferably, by separation or resolution
techniques based upon differences in solubility. A more detailed description of the
techniques applicable to the resolution of stereoisomers of compounds from their
racemic mixture can be found in Jean Jacques Andre Collet, Samuel H. Wilen,
20 Enantiomers, Racemates and Resolutions, Jobn Wiley & Sons, Inc. (1981) and
references cited therein.
A typical reaction scheme to prepare the N,N-dihaloamino acids can be depicted

as follows:

: HC!
HaN—C(R'R?)-(CH2)C(YZ)-X + 2NaOCl ——» ClyN—C(R'RA)-(CH2)wC(YZ)-X + CI' + H*

25

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
30 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 sotvent not miscible with the aqueous



Hypot audneMunn HOC1 can rapidly oxidize the remaining hypotamne to
taurine: HOCL + 1-12NCH2CH2S02H -> H2NCH2CH2SO3H + CF + H+(4) or oxidi ze
hypot auri ne to N-chl orohypotaurine: 25HOC! + H2NCH2CH2SO2H - >

Cl HNCH2CH2S02H + 1120( 5) In highly acidic conditions, HOCL oxidizes
N-chl or ohypotaurine to N, Ndichlorotaurine. HOC1+ CI || NCH2CH2S02H - ->
C12NCI | 2CH2S0311 + 1120+ HCL(6) The conpounds with at | east one

| ower al kyl group attached to the carbon atomto 30 which the am no group
is attached are nore stabl e dihal ogenated ami no acids. 15 These conpounds
maybe prepared as follows: OBu-t Dedf#red Mol ecul e 5Derivatives of the
N, N-di hal o-am no acids may be prepared by protecting the am nog roup wth
an ani no- gr oupovsr gkasekribesg. Sigélerty thesN.Nrdihelogaing apid may Be PreRsFed Ry E5H F‘g

form ng the bepzy lggtallﬁ\%gﬁgter(a%ﬁ@@rl vative, followed by the for mati on
of the sulfonyl chlorid

may be co verted fo am des, for
exanple with a | owefodingly %W%m‘g%wya W%Pﬁtﬁgs&% “arly, the
sul fonyl chl omadgenavmy agpat.r eacted with 10 benzyl amine, and the resulting
benzyl sul f gnam de Ve QBN earciN@ RAf ter the
protecting g;r oup ngX%lngto%%arclgé% 1cze9%1%5t§( inown g}er secaimo chem sts skilled
inthe art. A%@Wﬁembmgm}m@meﬁweﬁméw o1 PreteapeCt hat may be

used may be f%mq!auh& ab pﬁ\é ﬁi\@@@%}so E)aﬁ:l(% g&aﬂa@gm@mmsudnmfmamc Synt hesi s,
3rd edition, John W IIX accept abl e

a
salts of the dHRASSH ﬁﬁgﬁﬁﬁ? @hﬁ’ﬁlfeétﬁ nyhf‘lf&ﬁn's aﬁe}mgﬁy%f] e\%f ey be prepared
by reacting thﬁec}ﬁaﬁﬁﬁ o&fhb ehi@utioDeFaBuhite sNE-afindehestidofpilrddy whipfiea

st oi chi omew % OF?SD%E 3os3. J;b%4)a£@r oo dlum &%Q@%C%S@ a5l | n water

or in anoga n’a mxtu generally
exanmpl e, non- aqlgelglﬂ@Omis@J@ﬂcxgké? 84 mndome,t%yﬂlm@é:é% B e“nu@flﬁ%‘h@em‘sfr%opr opanol .

The salts of t{e,cOIDANNLSRibtidh®Y BMbrie. (. Phys. Cllek. A. (sb1)02:0038-s4¥f) may 20 al so

be prepared by ion _exchange, for’ exanple.
The reactions are shown in equations 1-6:

2 ClO," + H,NCH,CH,S-SO;H — CINHCH,CH,SO3H + SO +Cr+H (1)
15 Bunte salt N-chlorotaurine

:T

N-chlorotaurine disproportionates to form N,N-dichlorotaurine and taurine in acidic

solution:
2 CINHCH,CH,S0:H —» CLLNCH,CH,SO:H + NH,CH,CH,;SOsH )
N,N-dichlorotaurine Taurine
20 Cl0; + H;NCH,CH,SO,H + H' - H,NCH,CH,SO3H + HOCl ?3)
Hypotaurine . Taurine

HOCI can rapidly oxidize the remaining hypotaurine to taurine:

HOC1 + ELNCH,CH,SO,H > H,NCH;CH,SOsH + CI' + H “
or oxidize hypotaurine to N-chlorohypotaurine:
25 HOC! + H,NCH;CH,SO,H - CIHNCH,CH,SO.H + H,0 )]
In highly acidic conditions, HOC] oxidizes N-chlorohypotaurine to N, N-
dichlorotaurine.
HOCI + CIHNCH,CH,S0,H — CINCH,CH,SO:H + H,0+ HCI 6)

The compounds with at least one lower alkyl group attached to the carbon atom to

30  which the amino group is attached are more stable dihalogenated amino acids.



Salts may al so be prepared by reacting the N, N-di hal oam no acids in other
manner s known per se including a nethod anal ogous to the nethod descri bed
in German Patent Application 4041703 W GCottardi. 16 The sodium salts
of the N, N-di hal oam no acids may be converted into the | ower al kyl esters
by reacting the sodiumsalt wth a | ower dial kyl sulfate, such as dinethyl
or diethyl sulfate in the presence of sodi um bi carbonate. The

am des in which the substituent X or X is -002-NH2 are produced in a 5
manner wel |l -known to chem sts skilledisn the art. Methods of Use for the

N, N- di hal oam no aci ds and Deri vati ves The N, N-di hal o am no acids and

their derivatiVveppdd &nibtddshiay 8hrijarcagetiowsshi ch kill microbes at
relatively | ow concentrations and can be tol erated by eukaryotic cells at

significantly high PB¥tentrations. This range of therapeutic activity and
favorable 10 t eutic index is absolutely critjegal sidering the

physi ol ogi cal rol e of chl omm nes 1. MeSQClg BNy uct i Srinof pat hogens in vivo.
For an antimicrobjgl product that is @pphied to tis suchOdk opht hal mic,
skin or any other s v reas 1ts safety andHgffi cannot be
conprom sed. Thus, E?eggfr\gac pr 2@t Dwkatien humans for treating infections
i's supported by di posifive resu},tﬁ.S&Smgercorrpounds of Formnul ae (1),

(11), (111), or (1V) h&® the fol oWfng potential areas of application:
contact |ens clﬁgﬁt‘e 996’b3a,?}08r7i3§4_7339a9ti vation, ophthal mc, general surgical
preparation, surgical”“instrinment disinfection, nedical device and

i nstrunment disinfection, dental instrunments disinfection and application in
food sanitation incl ug!i_lng di sinfection of surface areasgyThey are also

useful in vacciHé&J o ations (as 20gpgeser vati wCqnd/pctential Iy
adj uvant), as conp ds wigdynviri cidal—etfemt, for msdﬂacti vation
of both DNA and, C es of viruses includingcH¥, h itis A
respiratory synéytial virus, West Nile virus, HSV-1, HSV-2, SAES, influenza
and parai nfluenza viruses, picomaviruses, and vacgjni irus (as a Mdel
for Poxviruses). In addition, these conpounds are 8?1?81\)0("3?5‘%I for the
treatment of fungal il e AR ifitiihiftPaok g Ut freplredly @6ainRMeNOSI nuST Ui s
or ot her ?ungal INTEct Tons such as Qitis, Dermatitis, ronch'tLtis,
Pneunoni a' s suichsaep Pileamamiyegiowp protesting peent aclisclpseidierah %ffm% bf sex
organs, suchgas. Col pitl QTREBT) deSvati lolve® by fhe Rgabtidnf@et i ons of the
gastroi nt estfoﬁgjl“ treg%:%iyl%gﬁcc%ﬁgas S%%)n&éﬂaﬁ%m@,sop%agi ti i E}pt ritis, or
fungal i nf ectulfoms cldridervehichaaythegonvstigdintg sul e ST FRATRIY Wit d%?é’{“eri tis,
OySUILiS, OF bt hIL! hlsas RO Wifilach e AUGRAShIOHENRLM Hesanithed her ei n
ia

have antim cr —activity "agal nst many other mcr oo(l;tg ni sms, including
Escheri chfa bumkylemingandthe sesnisnpespeivpipnsmidospay isrPReHet G Bys,

met i C1 | 1117 &%), SR nertaR @A tediiE RN mEPRHUAGRADY nicdghivaage: se to
yeas

Lact obaci | | us, "y t, vanconycin-resistant enterococcus, nol €§ and spores,
i ncl udi ng speteastsokillginthestt. A pomprehensiyedistqfisufableriecig FPRRIE BAY { he
present invepf] BEndtS9TW! Glebhe! PBrebi@ 0B in Ofgdnr\BhBbsistBrl f er ent
strains of Bg%;ﬁg?ﬁgygcnlt%?aci S. Vgngonygi n’-%?jesi stant bacteria, MRSA, and.
others are esditidnyJohedYileyfedomsyIng.A8%% onposi ti ons of the present invention.
In a furtyler aspeaghmfbeutiify-hdddible sAIR.of théedndointils P formiuthe(®), @), I brdV)f or t he
treatnent 5 of various medl,call fgondi tibons selo?&gsgg [I]Jog%mﬁagroups

consi sting oMaphedepeiehby TRstipednhiEssapA g baredae el Ore 51 5a l0gens in open
wounds, WounglidiRéadicdYigidatd ataynt ofthi¢ @pproghiiasd tafeau kéidin veter deie amereaticnat i on, oral
di sinfection, antifungal therapy, |0 Sole. RERlqusué A&didikdBferdt i stry,
ot ol ogy appl FU%R} ?)rdg?%P‘é"d%%ﬁegﬁ&ﬁl%%g%’ﬁﬁégar@ei’n pljllum)nar;{ infeciions,
reduction of agateholpeisisipropnet. (e siltaotthecompapdeef fRrmuaD; (HE 88 PHEY T8ad i n
organs 10f or bl QhanbE @Y SlalnpR. of bacterial |oad in autol ogous or
artificid0 tf%i% §%%§Qg)§l ant gtnléon, c?tngl di sinfection antiftngal therapy,
treatment of bi of $443 nfa@hls6 ¥Shregardd vyresting the NN-Gidsloshise agdssn vthett  produces

biofilns, treatnent of viral infections, .trea nt i s, and
tissue repai MAAKYES ]flé’&@r?é‘fsgﬂ‘?CM}ng\W@??qﬁﬁl?ﬁ%s } r{?‘r%met%d &Q&Cajin%%g’ﬁglol ution

ConprTses using t

of the inventp,eft ABplicdtich ¥041903 WeGoedrdit i on to the site where treatment is
required.



15The &sage for use m chronic wounds of an appioicinmate size of 25 sqUire
cmmght be in the range of 30 ml of solution containing 2 to 200 ng of
active ingredient where the active ingredient is NNDCT applied one to ten
times per day. In certain instances the conposition nmay contain 0.1 to 100
mM of active ingredient. Dosages in other applications would be adjusted to
the surface area depending on where the 20 antimcrobial activity is
required and the severity of infection. The Conpositions of the Invention
In one aspect the conpositions in formof solutions are osnotically

bal anced, and have mnimal cytotoxicitys 25In another aspect the
conpositions of the present invention have a therapeutic index of about
1000 to about 5, 009 sffd sRche Y NN 8ib&lGdnti abikls inkyetiercon@fed inth tho lawst y
concentration cytotoxicity index (1050) .at_an i L929 nouse
| ung epitheli&%ﬂégﬂ?EY%ﬂﬂX R FogH ?@ﬂﬁ?W%ﬁ%%?gﬁgéﬁ?%ﬁfﬂéﬁﬁhﬁﬁﬂinum
Bacterici dal Ghmgietlftsih i preagead ofstdisatrdopghi a coil ATCC 11229 at 37 C for
one hour. 30Becau the ¢ g 'Q@@? aleR¥@Med @ ar e nont oxi ¢
and have anti bacte FgFﬁ%?%gggﬁkégggﬁﬁ@big?gﬁuse SFEin@any application in
whi ch anti i c mehienivelpmopye fa dhemistg plalledésPe bl e. Such applications incl ude,

wi thout |'i m t 3k ofULERE MBRIN-GhaMHIGSIds dad DBSvatiesad canker sores;

irrigation; cleaning_of fissue sites (e.g.,.pre- s s@perative);
opht hal mi ¢ appl i catiF S dipglognino a}cﬂs&rﬁlﬁléegg?ﬂ‘ia%\ﬁeg e eanfrggag‘%ﬁ?ﬁ%gs or for
irrigation of wificoye axehives, lovdemietyatioos anp omtbe cpdnateilyaRkeryotis 685 8) . for

der mat ol ogi cal . appl j.cat.i ons IA81ES e SRy Qigy ARPAvoBET ons which are
readi | y appar éwggag{lcﬁgh?ﬁf@we g{r']]%tﬁ %?%r,t. aggfglg_?cat)i,on | so includes the
el i mi nat i o ortheraeitic tudexis aifsolptalyivtiehronsidsring thephysiplagcsl iRl %aﬁﬂr@nrlr%sdi cal

equi prient ) i nﬁ%ﬁl%@@g&cﬁon&%&{ﬂﬁg%&i?%iv&%ﬁar(z?hiiﬁhﬁﬂialﬂ;}rbdﬁctthﬂgs sppfieptoeat, fruits,
veget abl es) and food contact, surfaces_ including t

reduct i on bacttispsrchss gphiiafaic, iR oF 10 Mg NNY ?I%Srllt? gagﬁ%/ng‘egg%ggl}nﬁ ons used
in sinmlar appkic&aib®ing, Thivuse ofgasirdducisbindhmar doritigtima iifeshonigve ni ni mal to
no side effects. TQ@ conl})oﬁi ti opss of the invention which conprise
N, N- di hal oami rfBPPREd OBFFOPHE “0t'6r mul ae (1) or (I1) and their derivatives
may be i ncts por at eTheicotipouadswd Foratuipe 6F , (Hp FI0: eV e the HUPHEE Ry B4ndages or

wound dr essi N9 Reas Jﬂgﬂ%&ﬁﬂ%ﬁt&t% cliedﬂse?,@ﬁd’t@rﬁf in&hya‘ﬁibﬁl |091911ch gendodd| anced,

acidic solutions may be used 1 n conbination wt g eci al Iixsng[rgajtgned
7@ age

bandages in a swaisPlrapratiann@FRicabinggER disfyiionsedical favics and Est “may include
an openi ng or FEMWiraeoWedd taieniwhistfecliphCaplidatiesin fed sanitatiog incilsg such  as

the solution 15 of the present vent i on . 166 Al so
di scl osed her éilsr‘l“fi’cgmé?fsgffa\"? TPE- SPYPEAUP A u%ﬁevggcclf%{)%%ﬁn%mt(aﬁe conposition of

the invent bon packayeshdpoteatiaiyadjaranirs cBprinds wish vficid# 6t Rrdiend?l whi ch are
in contact with t.he co Ll o Mé i s wfamaterial which
i : A $16es O PURRLS iR iRk BITVBASHAE A) :
is not reacti v‘&ac\%/\]'at%ﬂn%%gg%ﬁdﬁi%}%@ agent . 20The. stabiLity of a, 8ol ution of
N, N- di hal oami nespiratbrysymestél vitnsi Wesd Dle vigs B L 5SVig: £§ RS, nfluenza 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

25  acute or chronic Rhinosinusitis or other fungal infections such as Otitis, Dermatitis,

Bronchititis, Pneumonia’s such as Preumocystis carinii, the fungal infections of sex
organs, such as Colpitis, Endometriiis, Balnitis, fungal infections of the gastrointestinal
tract, such as Stomatz'tz's,. Oesophagitis, Enteritis, ot fungal infections of the urethra, such
as Pyelonephrititis, Ureteritis, Cystitis, or Urethritis. Furthermore, the compositions

30  described herein have antimicrobial activity against many other microorganisms,
including Escherichia coli, Listeria monocylogenes, Staphylococcus aureus, methicillin-
resistant S. aureus (MRSA), Pseudomonas aeruginosa, Lactobacillus, yeast,

vancomycin-resistant enterococcus, molds, and spores, including spores of anthrax. In



the use of different fornms of packaging that would be practical for use by
patients. The solution may be packaged in several single-use 30 ml anber
glass bottles with Teflon-lined screw caps and sealed with tape to ensure
gas tightness. In one aspect, the sane solution my be packaged in a 250 ni
anber glass bottle or in a 250 mM non-reactive 25 plastic bottle. However,
up to 5 liter bottles nay be used, because such | arger volunes are
practical for treatnment of burns. Storage in these receptacl es ensures

|l ong-term stability required for the udes of the conpositions described

herein in detail. For exanple, a solution of N, N-dichlorotaurine within the
concent r at i Oparficiig ShelREbrsRete BRE® 1ﬂvehﬁbnanaylbah1s£lndn thel treament ofskvergjer at or
will have a 1oss of no nore than 13% of N,.N- hLo urine at tinme t=0

after a peri Sidfersnt seppers Sagiflsathracity taP“Bﬁ%{?‘Ff/es‘sﬁﬁt ‘é&ﬁ“h v@%hcl ude a dual

chanber Syst6@&&\’5}%&193&&@5&689tbécb:ﬁpoemm@fmphssnomnmt Bto formthe
final product, NN-di hal oam no aci deriyv I n one

aspect, the sol utl}Ffethefasperpt H’r”é%"éﬁttmi th%’ﬁtpf‘)gﬁie 'E‘gd %’fé‘F&&al f'si ngl e- use

contai ners. bfvaahRinrkaicaldsiBtidns sdldetd o el gpsups cn‘nsmhgolfmmnumgymum&y be stored
in single-use containers_of various differ entdad'se ceQnfigurations, and -
&%

havi ng di f f ePeliRs: (FAPHIR of AthogsTs LGpeR WpHRds, (Houo applo Cati ons as

di scl osed heagginfectionfor a@,am:anmdnpmudamacnm antﬁngzlahqnm, ophthalngbmt i on of the
i nvention nmay be stored |n i ngl e: sabl e

cont ai ners. %{‘H gy and denfishys °f %P@%WPS’E‘%H{)[L |on may 5’%{&& as powder

t oget her wi t infgtass radetitr df@hﬂlqgeamemhadhvegecxemcam of infactions joadbinorggess at room
t enper at The conpositio Ve j: the foll ow ng
phar rraceﬂb i oL %nsg%ﬁt@-tb?‘arﬁﬁ‘ﬁ’ag%‘%bﬁet?ml logd P‘ %t%ﬁgﬂ;“a%’uhﬁﬁ% %gsgl? tain

i sotonicity, trnsplustion, erilalisidfécrien mnﬁmgdlﬂmmps, fredtBeitiofibiofilonfyr eigeht s (i n case

of oral or har yngeal t. i ) erving
agents, dil ugﬁrp S O, gﬁ’ﬁ?ﬁ?% q’l’ @axﬁeheﬁ%v%an?:g%éé% %era%gt(szl pi ent's.
Specific exaﬁpdkﬁahsaﬁseplm&uimmeﬁanr@adl tegemxatmpwaigh acthad edreprisesaiglg theci pi ent s
that may be used are descri Tk And.Fragtice of
Phar macy, A %%tf'?ﬁgﬁgw s ongﬁf\xf?llymcﬁaﬁrggﬁggﬁ{amﬁ Jrl}gg'?%e%gﬁel arrgf& W ki ns,

Phi | adel ghi a, PA; ThAdvagcbsuscmnt&oﬁhmm&maem'bx@@ieéﬁee%mwQ!n Gandert on,
Trevor Jones 292 iﬂ;ga(! £ 2ty Sentol 7.
(David Gandeﬁ%‘gge revor 8%5%1? gﬁhdn@ L E ,algge%g tﬁe

di scl osures a)&xem/thecam\an@rmmbnspw'fe@plh@meﬂwtﬁnrtlm&#@ﬂrda&ﬂhqﬂé%l? I n general,
water, a suita Al VB SDSHER 1:AS

propyl ene glf/nggfms 259 ?S/ nﬁﬁ'ﬁ%}g yocg}ogl%?rg@/f%e swlt%rb car r%rs f or

sol utions. | nthalrwpmp‘mstwosldlbatadjusisi 10 he gofrcairea deln@ndatgtq‘n\yélereﬁlga( edient in a
wat er sol,ubl U Lk, exanple as a salt,

t oget her Z\k)j\n tﬁnsufﬁgiglleagh@{ﬂ%ghl ZI fi‘fg?&‘ggéeeﬁ?&%m‘fé R’?‘ necessary, buffer
substances. In addition, solutions nmay contain preservatives, such as
benzal koni u propyl - paraben, and chl or obut anol .

Sui tabl e pha Qb&ﬁ qlﬁ%@%ﬁ%‘%@?@&a re described in Rem nglton: The Science
and Practice of Phaneaspgct theloempdsitipes in dumiof soletisne g pematigslly lbredeite text in

this field. tions may further corrprlse ot her active
i ngredi ents, %vfcgﬁ&%l%@g {P’ ot her _antj bacterjal g qg‘%a as:.ihgyosdo not
interfer@Swith tHeangfsbaspectte eompesifions SLals Persent ienRp a&ei‘h am no aci ds of

the inventionp, uTg(g)OQrﬂ%ﬂ{ssodbrd&ﬂE@n@ﬂﬁéﬁﬁémﬁeuoio%\inﬁi‘bﬂér?@é&é’dﬂaﬁ&; acid in the

conposi ti ons o1 I nvention vary over broad ranges. For exanple, a

conposi ti on wptowisity iaflex (Gsormt onedOw 3586*11%@9)‘%1{3%9 Kﬂé‘i‘sﬁﬁ%ﬂgﬁf’lﬂl"% cels#pbsi tion of

the N, N-di hal gﬁ; qmsﬁhﬁoblkéﬂsﬁmmﬂﬁpﬁ@ct&malmwa&aﬁdnqgmﬁmy be applied
in the form &f a powder without an7y carrier substance. A typical range of

t he conrposutuf'é#ewiquhnﬂ%él?é%t% y CougnePoliei ght of t he

30 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-



20 composition of the N, N-di hal oam no acid, for exanple, 0.1 to 50% or 0.1
to 10% for exanple, 0.5 to 5% In solutions, usually a | ower concentration
of the N, N-di haloamno acid will be applied. For exanple, a concentration
of 1 to 2% may be appropriate in case of a rinse or spray. 5In case of
nasophasyngeal application a catheter for nasal application containing a | %
solution of the N,N-dihaloatnino acid or its salt with a pHof 3.5 to 5 may
be used for several weeks using about 10 to 15 m of the solution for each
treatnment. After each treatnment the ril8sing solution will be suctioned off.
Specific nmethods for using the conmpositions of the invention 10l n one
aspect, the gmEo8] dphBElicdpplidatons (&/e/ih tadticEer cralihgdobitiensad far used
topically. The acidic sojutions of the sent_inventi on e used in
treating a nifgle? thepeé(?*’ ik “W‘%’ﬁrqfété’BE‘&@&ﬁc?g’,ge%'%ﬁlm&mn cajr)espond to
usual medi cabgpOeusiomskotifipdnd yurgpls pplichtionsivhienirs readily appeemspeet , t he
present inventiaqn provides a netho or, the 15 treatnent. o jous nedi cal
condi ti ons s%}%‘#dé% B%r&@?@°&§%ﬂgﬁ%§ﬁeﬁl&m? Bﬁﬁ’ieﬁlbcﬁg%?fpﬁag %%%&élﬁs in open
wounds, wsungirfies tudiil rrdica Bquigant, afstnadthentsndeeices op food (willemblirhiging wat i on, or al
di sinfection,. anti.fungal, ther \ t hal m icati , i on of
pat hogens inhﬁﬁﬁt% érfge%b}ff)eagg?dgﬁg?n%gg%%}gc[ef 8ﬁu§ﬁg %‘5%16§h%§°f%ﬁ ﬁ(r&rrx]s | avage,
reducti on of bichfiglbidfidtis Unlileedndny anti-pfectivefcompdsitiansystdintsatilaoapplicagionsct i on of
bacterial logd in 20 autql ogoys or ar.t.ificial. ti e transpl antation, oral
di si nf ect i on"4fPTE%G a%ﬂ°tfﬁﬁé‘?’8‘3‘yflg%‘?°é‘&%ﬁ?no?d elfge?tlg'l mfor cystic fibrosis
and rel ated di sedrhesompoticiaisétht inventioh wéich covfirgis¢ Ndadihaloangaa acedstof &€ ski n
di seases, . and tissue repair .apd reqgeneration, which nethod conprises using
the sol uiP on pitgaTl o DR heir SV BRY b/ PaBiR R A RESKER ut f on to the Site
wher e tr eat nepplicdtions; mgludingbhnddgesieri wauid dresgingsx dilkp baupositions infaref t hat may be
treated using th ol ut i.ons. . il OMEREE QARvitn 6 lcigle t hose cited
in the revi eg\?yélro Oﬁ%%hé'soéjn %efi’lagﬁlq%lg%}ﬁéﬂr%ggi‘%r%wec %ﬁqr qouorumﬁsci _ggal s in
bacterial bi ddsignerbiandagys iSa wim treatpwniprotonetl Be sivoialized brmlegy mayipdyds7 7
(PubMed- i nde)a(_&g] Iﬁgé ot ittt @Jhﬁ:gkok!ﬁhl%%gﬁt rhdiRials BYENS HRRoIT®oA De
effective in fequc ng bacterral | oa us I nprovi ng wound heal ing. The
sol ut i ond5coaf the reseianventianreayde epblied.npr ove the 30 granul ation of wound
tissue, reduce tho.NAaG.l Ol ARE) EHER mARRDAC bRt hOlonBblinak L | OnS
with patients reporting I'ess pain during their treatment. 21 Oral Care
The aci di ¢ sblednvenionghckaged i mentsinen Burfasehef theeontaing Yhiehtw KefiRe! sor es
(mouth ul Cer 5 e 63bdlinBRbARe R¥eribhiRk Bud dihaRkiliealids Aie@aRATAKAND! & the
sol ution can be used by soaking the co sore 3-4 times a day, each tine
wi th 2-3 appbxidizingagest: and putting the

20 The stability of a solution of N,N-dihaloamino acids and their derivatives permits

the use of different forms of packaging that would be practical for use by patients. The
solution may be packaged in several single-use 30 mi amber glass bottles with Teflon-
lined screw caps and sealed with tape to ensure gas tightness. In one aspect, the same
solution may be packaged in a 250 ml amber glass bottle or in a 250 ml non-reactive

25  plastic bottle. However, up to § liter bottles may be used, because such larger volumes
are practical for treatment of burns. Storage in these receptacles ensures long-term
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-

30 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.



5 solution in contact with the sore for 20-30 seconds. The sol ution nmay

al so be used as a nouth rinse for dental and nouth hygi ene and to control
infection. In this instance, the solution nmay be used as a gargling
solution to fight throat infection. The solution may be applied with the
hel p of a cotton swab for nore specific areas. The solution can be used
once or several tinmes a day according to a patient's needs and condition.
10 Ophthal mc Care The physi ol ogi cal | y-bal anced, acidic sol ution of
the invention may be used in place of a saline solution to renove a foreign
body from to rinse, or to irrigate thd%9eyes. It can also be applied
topically before or after surgery to disinfect an eye and surroundi ng

ti ssues. The sol utinone sspat, the salwivts dthoeresnt isespéqugaytop prergd | siiglf-"<cording to
a patient's 13 nog %’é 1R e Ol {hQ%lutE&%f%Qwédneﬁlm% s%%eda@ahgw@keby dr oppi ng
it directly into yes as necessar | t can al sq. be | i ed by soaking a
gauze and applophtaigers ?fé%ﬁ@lffﬁﬁréézﬁeﬁﬁ afonsy7ad %@d'l‘fffeni 0811‘“ &veral

i nlﬁt es. It Cgsﬁlta%le%& tﬂ?deéiﬁ@ﬁbph&h@ﬂs@@dlsclob@l hegéﬁs hhymgeppnlb@ﬁom fpkrng the eyes
with saturate splution can.al so t eye
washer, the gméifét%hr‘?é?mtfog ?‘h?/’é‘?’et“ %11’8%7&’19 SPRE TS Smgﬁ tnﬁﬂ gn&f“lﬁ;mopened and
cl osed sever aldlstpbsniEs con2hteInphy spat mgpmahtlcymbaiﬂamwe@e S&tliffd(fis govedst ut i on of
e nrent ] on BRGNS Aol et \Bobl.ABATRAL Bler BT diidtigaabioon or

decont ani nat i on be used as a repl acenent for silver
nitrate in the di sifhﬁfé@r’qsélﬁns@ﬁ"th?ﬁ@e@?é@awc V‘ﬂ?é‘?‘?&ﬁ’@?mgp armaggilieady| ut i ons of

thg present llzr!a\é@éiaiableﬂarﬂ&é/ sqagmheedd t@&ﬁﬁﬁhec%t&hcﬁ@,rﬁuff@s emﬂﬁzdmsc&@uﬂs,tfs andI in

pedi atri cs,, For exa vari Vir in i.0: teri unga

i nfectionsifor a?%‘“ﬁggﬁﬁ‘ﬁé‘éﬁ?% §°@§ﬂf%ﬁswh & 8 alh\'?ne%%f()rde]g&tuse Wi th the

sol ution of t heecspiving egeints, dilvaatst axmndersteﬂhtrmmmmngSWGImloesmmenEat hogeni ¢

agents that coyl d.be 1Mt Rt NS Blchis RmBfbet he present
FélJPSCIﬁC x[elé;#gs Cr%gﬁa%ryicglﬁlc%g%@eﬁ% TS exeipie! 55; c

i nvention inc onorrhea as well as other
bacteri al , fungedare@a@bvdmgbminﬁ%ab?%%@ceandea°“°e°fPhW°¥’é%8G§?na%II see t hat

the sol ution of b&ﬁe&{‘dﬁeﬁ%l@auhﬁ%aﬁﬁ@w&lﬁﬁd Plﬂﬁddlﬁmatm SBRadcesiat nent of many
di fferent tépes ‘of wounds, i ncl uqéang hou %]ft %@l}g&dvd'ceasbet' c ulcers,
gangr ene, nokhermipequipal Scigness (Bav ?r{?g’r evo & Siounds due to
bites, acute trramReiedlBéacesSl i (©avid Gandanis, ﬁnavbrMHsJaniEhMc@DmM,@ﬁtl on of
the invention Jc?ﬁﬁa{hsglgﬁsgesggjw %H?%ﬁch{pgg@aﬁeg&ﬁ%eﬂl&% f¥en&ampl e, during

dental, period rocedur es conposition of the
i nvention can witsos tiablesdidsafi 10]Upr@icomiﬁm}§1®t°°1€)§}€h g nroRylees g9 ffg of tissue

sites, and as nﬂ@gﬁﬁéﬁﬁoﬁﬂayﬁé s‘aﬂabiefbrarrifelfs@&tsa’@t%s ot ﬁ@d@ﬂf&fsoﬁﬂbﬁs Met hods of

Using a Solutio D sinfection; 5The sol ut 0? tfh Rresent
i nvention ARy %ﬂn@@thﬁeﬁcﬁ‘@éﬁffqd@n‘tmé@[ﬁters*ﬂuhlef’haé%‘eq“§mf’°ﬂ‘fné§ BE M skin of a

patient show n&aﬂﬁl@b&a@daﬁ% &\ﬂ{h shibbR GlabiBiing dchts, sl ifdcamrybuffdne present

i nvention may be applied to the area is infected.
After at | eastSUBﬁ@cﬁpB}*}dé"a‘?ri BOﬁ“tlé’g S PHSOURP BB %ersl’tsg&t%gé#alg‘m%d skin usi ng

st andard met hoesoriat, neftyl-ocmbiiybpearsornwnd difordbendr Syitablphaghaseice serrice
properties of t hgesm%e&lt Ié%mm%n%}e{' .lts*}\lg ls@i%cggnd %&nﬁgﬁy%% @l R3ad-heaers i n

Pul monary | nf ettio ~solution present invention nmaybe used
for the reélﬁlct$tmdaréfreftpatcht9§fem@18iﬁ§1dpul monary infections. For exanple,

various viral or bagl &fipdlitiAbaf ﬂﬂ%koﬂxﬂh‘%@&hdrme ﬂi@x}édlbx&s e&chacﬂoaedry treat ed
with the solution of the present inventio Nf(_)nﬂ %ltt}é gl(r);pof s of

i nfections tha?th‘ﬁ?é?“bﬁ@eré‘%sﬁ%’@% ‘%Féll"eyd?P‘été‘ft"é&reu‘@ Be SARUTEG TRTSHIEF + he
present N,N-dihaloamino acids of the invention.

The amounts or concentrations of N,N-dihaloamino acid in the compositions of

30 the invention may vary over broad ranges. For example, a coinposition 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



15 invention include anthrax spores present in the lungs, and the reduction

of pneunoni a causing bacteria in the lungs, including strep bacteria and

the like. Methods of Using the Solutions of Invention in Gynecol ogy: The

conposition of the present invention may be used for the treatnent of

gynecol ogi cal infections, such as urinary tract infections and the |ike.

For exanple, 20 various m croorgani sns, yeasts (e.g., Mnilia, Candida

al bi eans, etc), bacterial infections, HSV-2, HV or other pathogenic agents

may be effectively treated with the solution of the present invention.

Optionally, the application of the sol ions of the present invention can

be used with other nedications for the treatnent of gynecol ogi cal

i nfections. F@ﬁm@xmmpdfmemﬁdlhalsmnd @idafyecxehplbi Ot th 54a0-Lith 1 Pr-&Jnant femal e

patients wth, uéQ%Cit’/quyc%ﬂ%ﬁse@sjualﬁr'ﬁ%@o%cenﬁglgmg%gﬂ'%\t -@hdiyeras bat hi ng
abi

and cl eansing so ut i on o es right birth in the deliver roons of
hospital s or asdwilbhenpricd alfor exsrpleci Rracrifaionnfd e ha meY PHPETPRIYIS T $%F oom

Met hod of Use0§§m@eg}rb§ﬁ§,nent for TOpI caI I nfections The conpounds of the
current invention maybe’ use nf.e¢

i ncor por at i'ng theanl ginasop ar‘f%‘ge% a%ateli % I}atsz)an%ppﬁ Qa%lmgés/oélé%lng; uch

condi tions. Sueﬂ’somnﬁﬂdfﬁhemmmhmemmo z@rdolrasaabwyh AP hf3.bie ImwdeasBiBad variety
of skin condi tions, and, JBY,d.PRAD E’? e@@i{}@c}nrfé}teh&nre%ﬁﬂaﬁn%e&atm order to
del i ver the antim GFo actl VIt conpound to m crobes present
beneat h t he oulteetmel(télmrmsnzﬁoly)mﬂ‘aly ?gmt*ﬁne@?fé skin. 23 Method of Use to

Prevent Sur gi f‘s%!ecn%ﬁ&hohﬁo?&ﬁdg%%om&o@ﬁbﬁmmeﬁﬁéﬂﬁbﬁ ons of the present
i nvention nay be used as an irri ant ﬁ‘ﬁr sur &)&g&f to prevent the
requen P e

devel opment? of sur'gieBuIPLH the cPRe 8?‘158 ad to
pr ol onged hospédially.zati ons and, occasi onal I y, in death. The use of a

sol ution of the pregentu.ANER! i tllnd Aoy RbiCineoitnd oSubsk ant [ al |y

reduce the risks of suC s especially in the cass @I gastric
surgery and ofpaqmntslvnﬂlgeqnV@p@dsmhl@rﬂsnom?@t‘t%a mgtigatigps 04498 ons may be as

high as 10% M%QQ@eaQ&xen@%ttn@'hsp&t&hé’}fr&@ﬁt'irﬂ&ﬁ@ﬁ prMﬁdésQlaﬂletﬂﬁ‘fdr@l&S and Surgi cal
| npl ements  10The solution of th resent invention gﬂ reduélonofor t he
TCe

reduction bf perESHeRErgHs @ﬁ@alscﬂﬁ‘dfﬁé?(‘}%%‘db?s i A sur gi cal
i mpl enents to ﬂaﬂlegéﬁfhhobéﬁfvﬂﬁﬁds%uh@ddcbtﬁanﬁﬁtlbmmt;ulmdlsmfmmrtdlle i mpl enents and

devices are us . sol uti on may
al so be used f‘%?c’“{ a*‘“g‘dﬁ%f‘ﬁn echn > &t mgﬁma{ g%%g]%malm#c agghlc%%gst hat 15 occur
at the entry pedubtgonef paﬂmghsuremm@nd infentipnssredystion of pethgpsnsip BPHaV3gepr one t o
such infecti Or}gductl}{)%to?ﬂ!gecﬁéus &tﬁ(?infopgransﬁylr t;aﬁgp@angiéj, Rhi@%ibh Sfbacterial load in

20  autologous or artificial tissue transplantation, oral disinfection antifungal therapy,

treatment of biofilm for cystic fibrosis and related diseases, treatment of viral infections,
treatment of skin diseases, and tissue repair and regeneration, which method comprises
using the solution of the present invention by applying the solution to the site where
treatment is required. Non-limiting examples of biofilm that may be treated using the
25  solutions of the present invention include those cited in the review article entitled "Is
there a role for quorum signals in bacterial biofilms?" by S. Kjelleberg, 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
30 granulation of wound tissue, reduce the need for debridement compared to prior art

solutions with patients reporting less pain during their treatment.



The solution of the present invention may be applied directly or through
delivery froma device that creates a m st (aerosolization) to the surfaces
of a room vehicle 20 interior or other such |largely confined space in
order to reduce or elimnate infectious pathogens that may be suspected to
be present. In such an application, it could be used to decontam nate
operating theaters where infectious pathogens have been detected or roons,
vehi cl es and ot her surfaces where biological warfare agents have been

di spersed. Method of Use for Inproving Food Safety 25The sol ution of the
present invention may be used for redu@ing pathogens on food (including,
without limtation, neats, fruits and vegetables). The solution could be
applied as a vmaltaer m st to the food, or the food could be dipped in the

solution. Taurine ea%%c so‘?n{nonlaﬂ{n @%ﬁﬁ&ﬂﬁ'ybpﬁs%&'g%a&ml%ﬂs giftd cation and

taurine is an essen i s consi dered be safe i.n human

food. 30The salces)aspoldforestyy ripyinsdeqnifeqtohent Feosxarple. He sUUH98 caEd t o

surfaces and '?PA&HE&E%M&'&E@Mam&s%a%&ﬁafnabvht@maﬁpmcm afdpupigttent t he
transfer of

hogens from such surf food. 24
Met hod of l%esalgtl%ﬁ“%faﬂrﬁ‘@rﬂé?ﬁi’rﬁlf°‘§? %‘?F‘(PQT dglng(H OHm%ﬁsogeuS&gaands of the
present i nventnhoafhrﬁ&yfmhﬁntu&ﬁdmaﬂhaygﬂmamt@tfonmmwlmg Itlﬁaimfmnefr tses cannot
survive in sol ul;,l'glogxPZaty g%s%o?s a a%"argﬁ] p%s%lsugoﬂtg ﬁgﬁjﬂﬁgatth@éamod %U%l&@nﬂxﬁylf}eor use in

the eye by i né of such conpound into the
solution at 5 apﬂed withthe bélp n@mﬁweh@rmweme}éc grpasyUd e splitiocan j¢ Y‘Sf"ﬁ1 crobi al
The solution %Bcéo@?ev%ﬁﬁ&gﬁda'rb\!&pcﬁﬂgqaa%t"gﬁeeu§£ﬂc&ﬁh’cﬁnﬁeans of safely and
rapi dly disinfecting the s of surgeons and nurses to reduce the risk of
transporti Hy iQphalpiceae agents into an operating theatre. Additionally,
solution of the pr’ﬂﬁa@ﬁ§r5101&g1daml&lﬁnteﬁmcmﬁ:)solb’eonuﬁéd intventioh imay beatsed inhe

i nfectious age 0 tve) in the
area of a sur d’?aé%?{a S[ﬁ?ﬁes‘iﬁ Tk tq\fbrflﬂveé%rF O%K%Q %gm%g &Qéﬁnémgﬁfégnst s
suf fering fr ortcah aswgbe apglieil ltnglcnlmefwadmﬁrg syeIY 9SHisHRst ADEYD BNUSPEXPERE Wi t h t he

aci dic_conposilon (8L o il DL ol RnRR dhyddol thehas baientsy i cal | ¥
about once or ﬁ

8‘% he sol utign of the”clwrltlngnt be used as
fol | ows: albau@@lsﬁﬂfé?‘il%ﬂn ij’&’l‘}%"aﬁﬁﬂaﬂpgedd’ryé%"@@%ﬁ ¢t %Bﬁe@% Folution to
saturate it andcekdryt Im;an ggu&agﬁidd B}Osoﬁl&iglﬁJ@uﬁ)ﬁﬁ@@@lyﬁlghhﬁsamtedE#HZS'COI‘ enoves

speci es present

e]l‘of ect i vgness 'LB‘?CY‘E’sn‘I ﬁ“ﬁa ’F?thFS qﬁcémi%ﬂ ?dg(r’]d\é\gfﬁh eaggsdbjeg%&mkged after
this 20 procediy&es Vhﬂtsaﬂnﬂtedfgmkéﬁle sdluhchntcmﬁmwesmr@tmfeﬁsmsu pya&ashshpl i ed to
conpl etely wet & Vgc} e%?sm&é@édcogeljtﬁebgpﬁﬂtqler%%td@&ﬁh&ldao@ﬁéds%deril@lm%be wound.

In the alternative, he wound _and  then
addi ti onal 2&ol ut i oﬁhqﬁmmﬁlqaéﬁbalapyﬁ ‘}%?luﬁlﬁ‘é"ﬂﬁkfdﬁ‘ffn%‘i“t”éayl beuisd&ed with the

sol uti on- soakef, @Az ofdEHar ARiELRA ok Nocolan¥asdh | Red@R R n2be ed appl i ed on
top of the pac ed wound to keep. it nmist an free,.of ontam nating 25

gerns. The wousdacsnes fqr Slermfaiofe A iepieeh® Gﬁﬁoiﬁ?eé)g%l hgs as i s standard

in the art. The sofrkd soRHon¥BYihaps@ntifvenii@dndy e cled &m the clwaningleybsinpdlis i ng i t

directly ont ha%an\Ppléldlgtncs tE%r example, various viral infections, bacterial or fungal infections, or

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

The reader will see that the solution of the invention has applications in the

30 {reatment 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



to renove any necrotic tissue by a nechanical procedure, and also as a
cleanser or irrigant. The patient nmay al so nake use of a "wound care kit"
provi ded by NovaCal which 30 permits the patient to periodically pour the
solution of the present invention onto the wound site w thout having to
renove the dressing. This Idt provides ease-of-use, portability and
dramatically reduces exposure of the wound to / fromre-infection. The
wound care kit includes a package containing the solution of the invention
and 25 bandaging material. Oten the kit contains a package containing the
solution of the invention and a speci al®2zed bandage for use in conbination
with the solution. The specialized bandage keeps the skin surrounding the
wound dry whi |ephthfimicpogerhires.s Thercompasition Eitfetitvention cancalse hpusd ©1 By e appl i ed
in a physici afBo&-og&EﬁvQ %e&ﬁné%&ﬁéu%&%h@i 2 gafdlihfsoRitibAfor Rakh@NSE camat | nui ng
care at hone; ‘maybe applied and used at home under the instructions of a
physi ci an; or 8% mnor injuries, the wound care kit may be used as an

"over the cournyi@hiods bi@aioERlutibyof Sken Mshfedioh: al one. Packaging for certain

uses | n anpther ect .of the inventlon, the sol uti . the present
i nvention mhy be iﬁ%ﬁﬁgﬂﬁgoé *PESER e&%“ﬁ”%ﬁ’{é‘ﬁ%% ?ﬁf‘%h%?\k@%gi vi dual , single
use cont ai ner sinfedfile bsi skifl & apstenichoning malics! sieny ofiefedion dhofsplutianci sl e, for

application i :}:w%kﬂ?%&tﬁ?ﬂﬂﬁﬁe @Bﬁe@ﬁfe%ﬁ}ﬂa%e%e_agﬂﬁéé@tﬁzﬁ‘isﬁnﬂe(h&l_[ @@krat The
singl e-use contalners of the present 1nvention nmay be used I‘%é’ onj uncti on

with commonly lepste mpfiepsigeef thq selutionantedhe ipfpoted ki %%?’i‘inldg meRotStind care kit

My CONpPrise Sipfigh@mkaSvitiatealt Ry dsidctivdgomalesbitiensutdn hdyde potes ent

i nvention -@Aiﬁ t he 1bspeci ali Eg baﬂg% es, for various applications. In
anot her asp ctjgﬁmgﬁgiﬁgggﬁ%ﬁéérgFﬁ%‘SUg%¥1ons of the present invention
maybe produced i n- Shetsalubign dffite prrset mvaitien maytba misd for shspedugtion ST Rsthope kagi ng as
shown in the p b Fbhi | i |l akd YA paBhfectiobl  Chanber
for Preparatigﬁgggéﬁﬁﬁ%?ggﬁgéﬁ%gaﬁg%fﬁg&ﬁﬁg?fﬁﬁgnber consi st of two
syringes or pdm)’tbwf.fedlfbelhﬁ%@dNNID@FS@GPBPf‘B%Pfﬁﬁe?tﬁnvéml?&ggéﬁf?ﬁetdi on of 3.2 nM
a}] ﬁ‘g 3. g , f O¥6X|§rfiﬁé§Wf ﬁ]feﬁﬁ(gl@gﬁ%?\}ﬂ'%eieﬂecﬁwﬂt%ite&h%iﬂig tga?soﬁlﬁﬁﬁ\ﬂ)ﬂﬂ&@@kemil gt L On],c
chanber i Illed wt ni M tauri.n i ssol.ved in.aci.difi . Y% O

sal i ne sol t!l?i ofvendnclide gntpugx 8’!"“’5?@“@%’?@?&8@?’ i‘lﬂ\ﬁé 14 téornoégxllets’ﬂ“g justed with
1 M 26 |-1C aesidghadterialie the ungs, moldibg s bacterid ad tietikeber s are m xed eit her
in a common del\'/[l:tﬁ(%'éx ISSUb%hgéohim 1 fﬂv’e‘fﬁ@&n&@%ﬁ@g the reaction wll give
desired NNDCT'CUﬂCEﬂ%Té%?Un‘angJ%H—va ) nce Taurine is stable in acidic
sol ution, and NaOCIhd ®mppsifishef tit Prssarinveaipparbened fof e tgd@endef t he on-site
preparation ”eéyn&glogi@zﬁqr{féclagﬁl, s%gpéé%ﬁﬁa@}ntr@yiﬁfeéh&l@&d the like. For example,

20  various microorganisms, yeasts (e.g., Monilia, Candida albicans, etc), bacterial

infections, HSV-2, HIV or other pathogenic agents may be effectively treated with the

solution of the present invention. Optionally, the application of the solutions of the

present invention can be used with other medications for the treatment of gynecological

infections. For example, use as a lavage of birth canal in pregnant female patients with
25  suspected venereal diseases, and potentially as bathing and cleansing solution on babies

right after birth in the deliver rooms of hospitals or as disinfectant on catheters and shunt

in dialysis room.

Method of Use as a Treatment for Topical Infections

The compounds of the current invention may be used to treat topical infections by

30 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.



5 stability problem of NNDCT solution. Exanple 1 Method of Preparation
Reagents: Al solutions were nmade with deionized, or MIIlipore water. NaOCl
(699 solution was purchased from VR Taurine was purchased from Si gna.
NaCl 10 and II1Cl are reagent-grade. Synthesis and Characterization of

KN-cl i chl or ot auri ne ( NNDCT) In this study, NNDCT was prepared by
di ssol ving taurine powder in HOClL solution (pH 3.5) at a HOCUTaurine ratio
of 2. 112N CH2- CH2-S0311+ 2 FIQOCl -> O 2N Cl12-(2H2-S03- + Nt +21120 15

To make 1 liter of 1.6 mMof NNDCT in 0.9% NaCl solution at pH 3.5, add 8.6
g of NaCl into a 1000-m volunetric fl &k, then add 500 mi M lipore water
into the flask to dissolve the salt. Add 2 mM of 1 MHCL into the NaCl
solution, followed by adding 22 nil of 0.158 M NaOCl. M x the solution.

Then add 0. 2674 (ggofb@é%pgeeﬂt%acglggem}ea§gs and 20 fill the volumetric flask
up to the markwth MITi t1r e _solution for. 5 mnutes.

NNDCT has a maxi wﬁPﬁHgﬁﬂl‘Waﬁ%tb&ﬁmﬁUﬂWﬁ?%nﬁaﬁb&“ 1’%??“35%%? $vity of 370
M 1cin-1. V\hens uEefy i Gidttd @evehin cﬁv@pm‘éﬁsfﬁfgdﬂhklte fnifeotidnls,ehat aequsmla sol uti on,

NChl or ot au S03 or med.
25N CHD- CL12° %’g% ‘)ELQ%&EP"SP% é 29‘:6?%‘2@%%&% 1%#%%0%&%%3% NCT are
spect r ophot onethe preshtliyvextios ini pigpa bSdatirtsicenld STanhially reduprdhs sainefabdior bance at 252
nm The yield 9%“3%% WA G cgéélo‘?-%agﬁc /&deﬁﬁ SkDGREGoR] wiBRAhM  Thi s

o Of lo

preparation nmet es a yleld o onetric titration
gi ves a | 2/ NND®F of iicrpnpmaybe arhighad¥gest s t hat NNDCT retains the two
oxi di zi ng 30 eﬂ’d_th&@df@@éﬁersmﬂe&tQﬁ:beBﬁ&ahDaﬁdeﬂdeSmmmLﬁﬂlﬂ n NNDCT are abl e

o temper dPur e, ATEURBITE SRR S RN i o baldon b TP S St or e
at three terrpepadiomsqthésmes pmcg@np@smdwp@c&n@p@gen@ toIg¥Eens ol ut i on was
sealed in a”pofﬂke @E&Qﬁ%&dw@hﬁﬂ%lmd?dzw@és alcREREortieWRES atures is in

the foll owi ng or > roomtenperature >40 C. In 4 weeks, 5.4 % of
NNDCT is | ost Meaﬁew@p% inrefrigerator (4 C ({NNDCTI nitial = 1.47 mv) .

N, N-di chl or ot auri ngpd @1uwsﬁma;s@siomeh@droamwad@momr Hmpiatidnat fpecfionsthatl t o 10.
N, N 5 dichlLorotaurine can be identified ntitat eterm ned by
w spectrogéopgﬁ"mﬁtﬁﬁﬁiﬁé’ﬁf’%ﬁro fﬁlﬂﬁ?ﬁ"@gﬂ?s atar glculaxbv)rb e% 1gnce at 300 tun
and a nol ar abméegdns.vity of 370 NNDCT |s not vol at i I e A sol ution of
1.47 MMin 0.9 a sofilled in tw glass bottles. One
bottl e was ca @Stz‘ %?@%??)%S‘%EA&(;‘D% T Was capped 10 | oosely. There was no

difference in the Gbnwbion eﬁthmeselft wamﬁﬁetamleﬁéﬁ"ﬂ?é%r ﬂgf“lgérde]ﬁ’eWeeks at
room t enmper at Uf&y , device that creates a mist (aerosolization) to the surfaces of a room, vehicle

20  interior or other such largely confined space in order to reduce or eliminate infectious
pathogens that may be suspected to be present. In such an application, it could be used
to decontaminate operating theaters where infectious pathogens have been detected or
rooms, vehicles and other surfaces where biological warfare agents have been dispersed.
Method of Use for Improving Food Safety

25 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.

30 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.



| sol ation of the pure powder form of NNDCT and storage under inert

at nosphere provides a nore stable source for NNDCT. Additionally,

reformul ation of the solid matrix of NNDCT in a pill format assists in the
stabilization of NNDCT. This pill 15 formnul ati on has been selected to
prevent deconposition while providing ease of use in the intended
phaunaceuti cal application (contact |ens disinfections, other application).
Exanple 2 Antimcrobial Activity Bactericidal Activity: 20To determ ne the
bactericidal activity, we used Escherichia colt (ATCC 11229). The bacteri al
culture was diluted in sterile saline #28 prepare inocula. Various test
articles were transferred to i ndi vidual tubes already containing 1.0 x 105
to 2.0 x 105 Qe Ber g ¢robdal PREUESYE  bacteria and m xed by gentle

vortexing and t he”ﬁ&%ﬂp&k&% ﬁlta pl%zemc;mfeﬁ)rfon%la?'ﬁet%éd ﬁQlﬂe‘ins o|f Ens@fhgd@iat enpt to
mmc as far as possible the conditions, roduced in vivo

whi
if the test arficipsssapelsarviyeingolydons miepded firpsean mﬁ&%‘)&’e‘r’g’ $HY in a Petri
di sh was perf OtheETB_/éby iieaesbirdibe bfjan aprrépkiatt hﬁotﬂeﬁsxghaﬁmumapmmrsdumanm wi t hout
t he additi op t& eut rq.l i.zer, and independently with addition of
neutralizer”(a rc‘ﬁl‘} ius, 0.1 nL was renoved after 1 or 24 hours
exposur e ti mesMshad : 'r'alvvere i ncubated at 37 C, and the nunbers

of bacteria were C?MEﬁﬁonQﬁfﬂfébfeS‘e%m&%&HNay%@%& astaGne3fs dTvaray adde t he
surviving bacteria as Positive gromh cqontrol s de with

sterile 0.9% sfall“iﬂﬁé‘smf&Ft}ngf‘@élfmdéPﬁ“{?F‘é’é RRNTR tl{eﬁ]rslééei’iapsl‘?% £ The results
wer e tabul at edinfe@tiosupents hL mWﬁg&w&eOAddaﬁhalm otutibi efltheghrdsentt i veness range

of HOC1, o ar.i i 5 NNDCT
showed an géfe%‘ﬁn@"élma?g gsﬁ?toei; na |almf%°o?1uc§§ ?% |o%19érﬁgjr1%m%&tﬁ\%'aen§ 0.0149 to

1.49 nM at 60 mnperawd)laﬂleefeﬁeﬁﬂtmalmsrom crobial concentration range

bet ween 0. 000116@&5(1001-;%%%@31@\/! at 24 hrs, whereas the effective antim crobi al
concentration range for HOCL commenced at 0.016 at 6}10 ]glé) peg 0. 0016
rnll4 at 24 hrs. ratﬁwsslf%nwwowgs%%@ralmwa?déf BEPP TR 5 XHRi nst E.
coll. as HOC]. the acidic dofpdsiiRs 6f 184 pree@ Snvbidion biheddily bais, typinailyweouhaneeor
dem)nstratﬁg in pg Fel) the bactericidal and cell toxicity profiles of
N- Chl or ani hds %%°@8Bpared to various test articles. Both N Chlorotaurine
(NCT) and N, N-Di crhawhtiaiofitrénvetNDER) bavsedns syflewkiasuze thajerial Or Gwge

physi ol ogi cal cqneentiall Atngle NAGh LA LANGE M edoRbcagRaRGENg 10 to
procedures destri be ove ese solutions were tested for their

physi cocheni cagxcyss eppaion. This Tradves wedssaroy! doeaer Wh{SPE?YP%Fe(‘}%ﬂW“Qé‘Eq vities.

Di | uted sol utiQage @b eMveQ&QONMUéH &t&%v@ﬁtioﬁS$heagadzeh§@én@mfcer ard di spl ay
exceptronally rapid antimcrobial activity. Pro i on e oxidants

appears to2Be PpEcAEnERReroakedAdditionpl solpiny ey aﬂgie%q @?rnip% e&'lvf(eg Fne pH,
wher eas NNDCT gdazd Rhiofeid thefin@Gddittety appied ﬂcﬁtﬁ‘ompﬁd a]lnlth/aealtanatlvmthfrgaimeal assays

using NNDCT in the s resent n and 3.5 and
NCT gt pH 9.5 H@aﬁﬁgﬁrgﬁ é% %ouB%raI{&glﬁgafds tfopal g sold uﬂ% St%g?ﬁ L_Arll?rthgr ency of
about 300 fol dwgmémeespabbﬂmﬂﬂm'ﬁolamonpbﬁl@@ummmmya aglinegareand 1000
fold higher é%g@gﬁpﬁédfan% R p9&<emmto%cpqﬁnast5n@§eec&mtlﬁ NCT at pH

9.5 within the sure‘tinme at 37C (Table-1), 20Tahbgl1 Pr oduct
sumary: PPédugyms. The Wound site is then wrapped with wound dressings as 1s standard n the a

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
30  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



Col or pH Tonicity Physical Status MEC (gginil) NCT clear 9.5 Isotonic
solution 142.5 NNDCT clear 5.0 Isotonic solution 38.0 NNDCT clear 3.5
| sot oni ¢ sol ution

25

bandaging material. Often the kit contains a package containing the solution of the
invention and a specialized bandage for use in combination with the solution. The
specialized bandage keeps the skin surrounding the wound dry while the wound is
treated. Further, the bandage may be applied in a physician’s office or at a hospital, with

5  the patient continuing care at home; may be applied and used at home under the
instructions of a physician; or for minor injuries, the wound care kit may be used as an
“over the counter” treatment by the patient alone.

Packaging for certain uses

In another aspect of the invention, the solutions of the present invention may be
10  packaged to contain the solution in individual, single use containers. The single-use
containers may be used for example, for application in single change of dressing or
equivalents thereof. The single-use containers of the present invention may be used in
conjunction with commonly used bandages. In another of the invention, a wound care
kit may comprise single-use containers of the solutions of the present invention with the
15  specialized bandages for various applications.
In another aspect of the invention, the solutions of the present invention may be
produced in-situ by the use a dual-chamber apparatus or packaging as shown in the

picture with or without a third mixing chamber.

Dual Chamber for Preparation of
NNDCT on Site

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 NaOCl 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



0.136 M3Cis the Mninmum Bactericidal Concentration The
antimcrobial activity and killing time not only were concentration
dependent but also increased nmarkedly by lowering the pH NCT is |ess
antimcrobial than 25 NNDCT on an equal concentration basis by a factor of
1000 fold. Exanple 3 Cytotoxicity Assay: Cytotoxicity was assessed by
a colorinetric assay system initially described by Scudiero et al, using
- (phenyl am no- car bonyl ) -3, 4-tetrazoliumbis (4-nethoxy-6-nitro) 29
benzene sul fonic acid hydrate (XTT), ProCheckirmcell viability assay
(Eval uation of a soluble tetrazoliunif@fm azan assay for cell growh and
drug sensitivity in culture using human and other tunor cell |ines
descri bed by $slieh teatovh&Ahe Shitemikop ciRadbkrs RamixeBtheb akempon deliggrney S,

Nof zi ger TH, %‘é'&%ﬂﬁm%]n c§§£ﬂe¥é ﬁ% ﬁ? dyi ve&é@i@ﬁ%@?cm&eﬁg&oﬁw 1;

48(17):4827-3 proac termning the cell vi ab|I|ty are
used by ot her P wvlegtsngaﬁme1Smb1%@aeépﬁolﬁt&opé§dw%‘lw@&a #8tse | ung

epi thel i al celté@e&hﬁzﬁé use Bf th&/B-$fte Fumoﬁiﬁbtnoddemhem aB6te canglojdrtkaTar y human
ker at i nocyt e ce becco Modified Eagle' s Medium and

tur
Ker at i nocyte &@HJ ﬁﬁ‘d’fﬁﬂpﬁﬁf%t@iirrespondl ng growth factors plus
anti biotics. (Behdlgewere trypS| ni zed and counted under 10 the m croscope and
seeded at 100%691039%6 kls per well of a fiat-bottom 96-well plate. Cells
were all owe | ht at 37 C. Next  day,_tissue culture nmedia was
r enoved and cells v&ﬁrﬁéﬁn?sr% tWStW?fﬁfrP@QWlthé‘ﬂ‘?né?eikr%ﬁlﬁpctfﬁﬁﬁ“r BroChn 50 pL of

ti ssue cul tur g@mﬂenva—a@§ﬁm}ﬁ§ehlﬁ6}nwa&nﬂéﬁ@@meﬁhsﬂs&o&$19hﬂ wkdiut i ons and
@n

200 pi was, ad e to each set of 4-wells (total volune per well = 250 plL).
Cel I's wer e'%xpy TeeeE St ticles 15 for 60 nin at room tenperature.
| medi atel y afSte ; 8 om each well was renoved

and cells were fed 250 . bated at 37
;’ﬁﬁ%ﬁﬁg P af %Eﬁég? g@eﬁggv?g{ﬁ'%&? oWEE: G 66U

C for 18-20 hours. oW ng agai n and-repl aced
with 100 pL/ wéhﬁoné}?HW)@ShHﬂ@bﬂT@nWm%ifﬁi ng 10/100 pL XTT-reagent. Cells

wer e i ncubat ed under g_r}@g{{pcﬁpgg;ﬂ4 i el g@zcgf:gH@@Hggo@mmzd{zbl ed

i ncubator), 20 protect ed from | ight, until color devel opnent was achi eved.
Absor bancelSwas read at 450 nmwith reference wavel ength at 750 nm usi ng

Mol ecul ar Devi ce Thahae Makr &1 atEMIERNBCT idX. 0 KaOigolutien 40bBBS, 1A Stolee

served as pooRt Ry et (ool PR foh b AT o = HRERY e ik heiREOry S oY
concentrat i on td dissoive thy saltn dék2 O 1SN HCH incstheldt @l sofitivegolkbved e adsingdd as 50% of

cell's still alj VF(% 158%?8?}?5\/{1% MST%&E‘&W,@E?‘“%%%%&%N antially

hi gher cell vi abi I ma uman asts in the XIT Assay
than for Q050 fldifthe’@lp @%mmﬂh@nm’wﬂh Mellipays vizter( $5besobtion OfR) or ocr
(1c50 = 0.66 uesSimlar results were attained in the XTT Assay perfornmed
on nouse lung epithelial cells (L929) where nore 0% Vi a th for

Atd al | y |l ess

NNDCT was obser ved“PChHIaG W@WW@@&‘WWW%‘?@&E“WH%#

t han 50% vi abiMrtcy. fatien OCFsoddtion (pH 9.5) was added into the taurine solution, N-

Chlorotaurine (NCT) (CIHN-CH,-CH,-SO5’) was the only product formed.

25 H,N-CH,-CH,-SO3H + OCI' — CIHN-CH,-CH,-S05” + H20O
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 L/NNDCT ratio of 2. This suggests that NNDCT retains the two oxidizing

30 equivalents of HOCL. Both chlorine moieties in NNDCT are able to oxidize the I to I.
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




concentrations of 0.6 nmM and betadi ne at concentrations of 0.02 M - 30 -
Cvtotoxicity and Therapeutic I ndex NNDCT has been subjected to rigorous in
vitro safety testing using United States Pharnacopoeia's standard cel

assay (mouse lung epithelial cells, L929), as well as primary human skin
cells. We discovered that NNDCT has a very low cell toxicity index in both
cell 5types: Primary human fibroblast and L929 cells as conpared to other
antiseptic test articles: 1-100 and Povi done-1| odi ne (see below). Unlike
Povi done | odine where cell toxicity was a major concern, NNDCT denonstrated
to be cell conpatible with a nuch safe27toxicity profile. In fact, the
therapeutic index (TI), which is defined as the ratio of a concentration
tolerated by tehtreassmyretreciold the Pllowing ardan: 45 owonwipeytugy> 4CEH)4 over t he

M ni mum Bact ery. 0l o GOREBIY ik QflerleldBich it r ONBXTINBETRROUL 45, 000 as

conpared to about HOC1 an POV|doneIod|ne respectlvely
(Table 2). Tab®d)-2 Summary of M ni mum Bactericidal Concentration (MBC) and

Ther apeutic | ndex gatdcnirsaiigd is Rty MRBle it Raterdh ) pi €hGOfdopyoio) NIN- b. on Hr
NNDCT 3. 5 05 2 gmc]ﬁlé})ﬂo%auﬁggcan e1 éntlged and quantitatively determined by UV spectroscopy.
N,N-dichlorotaurine has a maximum UV absorbance at 300 nm and a molar absorptivity
0of 370 M'om™.

NNDCT is not volatile. A solution of 1.47 mM in 0.9% saline at pH 3.5 was
filled in two glass bottles. One bottle was capped tightly and another was capped

10 loosely. There was no difference in the concentration of NNDCT in two bottles after 4
weeks at room temperature.

Tsolation of the pure powder form of NNDCT and storage under inert atmosphere
provides a more stable source for NNDCT. Additionally, reformulation of the solid
matrix of NNDCT in a pill format assists in the stabilization of NNDCT. This pill

15  formulation has been selected to prevent decomposition while providing ease of use in
the intended pharmaceutical application (contact lens disinfections, other application).
Example 2
Antimicrobial Activity
Bactericidal Activity:

20 To determine the bactericidal activity, we used Escherichia coli (ATCC 11229).
The bacterial culture was diluted in sterile saline to prepare inocula. Various test 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

25  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

30 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



0.16 47 297 Povidone-lodine 4.2 0.38 2.5 7 a M ninum Bacteri cidal
Concentration (MBC) 15"Therapeutic Index and Primary human skin fibrobl ast
cells. Application of NNDCT as safer topical disinfectant
particularly in ophthal mc, chronic non-healing wounds and burn patients
could be a great advantage, because use of other disinfectants with major
toxic side effects is highly discouraged by healthcare authorities. Since
20f ood safety is also a major health issue, the application of NNDCT as a
broad disinfectant can be extended to food industry. Exanple 4

As an exanple, the procedure for the prdparati on of 2-(dichl oroanino)-2-
nmet hyl propanesul phonic acid (also referred to herein as

N, N- di chl or o- Zntimigioiat teptentzation rrege bptyeSeB 4T toil 48 enMag 6P BYY: Biden St ep 1

Synt hesi s of %fﬁéﬁvegnt@méf%ﬁyén%%ﬁsﬁ% ﬁe%e&o 6eviL b b Buagihi ok s, D.; Bel |l a,
M D. Tetrahedron Letters, 1996, 319-73

2- ani no- 2- net h‘yﬁrem%aﬁéegme@e}ml&fdaﬂ F‘c‘.}“’??a'ﬂﬂnéﬁ’a? %’BHBQ CRETRsEL 8- gP &

2- hydr oxyl sobugoyiin ﬁlictd’c D& 6 (AL &2 he. AyENRE WNDICA)wab better or as effective

1-am no- 2 ”ftQ&mns %QHB& foll owed by protection with 30 - 31 -

(Boc) 20. Af nesy[a on and renoval of the protecting group, the

hydr ochl ori de obtahﬂéde%ah%émmvﬁbﬁmeWP@aeﬂﬂmmﬁﬁmééﬂpﬂﬂ#86¢#|te to give |

, | - di met hyl et %&%ﬁapgﬁ@élptoﬁ&fy%mﬁles of N-Chloramines as compared to various test
articles. Both N-Chlorotaurine (NCT) and N, N-Dichlorotaurine (NNDCT) were
synthesized in 0.9% physiological concentration of NaCl with controlled pH according

10  to procedures described above. These solutions were tested for their physicochemical
properties before analyzing their biological activities. Diluted solutions of NCT and
NNDCT are colorless and isotonic and display exceptionally rapid antimicrobial activity.
Production of these oxidants appears to be pH-dependent. NCT is formed exclusively in
alkaline pH, whereas NNDCT is formed in acidic pH.

15 Comparative antimicrobial assays using NNDCT in the solution of the present
invention at pH 5.0 and 3.5 and NCT at pH 9.5 demonstrated a bacterial (E. coli) killing
efficiency of about 300 fold greater for NNDCT at pH 3.5 over NNDCT at pH 5.0 and
1000 fold higher killing efficiency of NNDCT at pH 3.5 as compared to NCT at pH 9.5
within the 60 min exposure time at 37 °C (Table-1).

20 Table-1: Product summary:
Product [ Color pH Tonicity Physical Status MBC (ug/ml.)
NCT clear 9.5 Isotonic solution 142.5
NNDCT clear 5.0 Isotonic solution 38.0
NNDCT clear 35 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
25 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 e al., using 3 -(phenylamino-carbonyl)-3 4-tetrazolium-bis (4-methoxy-6-nitro)



Step 2. Chlorination of 2-am no-2-nethyl propanesul fonic acid. To nake 1
liter of 1.6 mM of 2-(dichloroam no)-2-nethylpropanesul fonic acid
(NNDCDMESA) in 0.9% NaCl solution at pH 3.5, add 8.6 g of NaC into a
1000-m volunetric flask, then add 500 Ml M| lipore water into the flask to
di ssolve the salt. Add 2 inl of 1 MI IC into the NaCl solution, followed
by adding 22 ml of 0.158 M NaOClL. M x the solution. Then add 0.355 g of

2- am no- 2- met hyl propanesul fonic acid into the flask and fill the volunetric
flask up to the mark with MIIlipore water. Stir the solution until the
reaction iois conpleted as indicated fa@® exanple by UV or NMR We have
prepared N, N-chlorinated omthine, N, N-dichloro honotaurine and

N, N-di chl or 0 aefshdwlfonid dmdmbﬁae()di’n),h’kaﬂheck%denwmks afsgv@valetiyn sfiani | ar UV
spectra (X", solublsgegrazonm/?npazanagsayfo?"?éf% 7 dd}d %&Isﬂ%ﬁﬁgﬁfﬁ;eqlsﬂlgr gl‘ éparing

t he di chl or o-am no aci acl ol ut1 on,
st oi chi onet r i duawmeandtothef tumericelblingedescribed tythendiers B Shogankerd¥AH. Paul&dbled (t he

mol ar ratio ofybRICh Tlelﬂwmoéfgemrc%wammﬁﬁﬂ Beyd MK Itkh&er REY. WigBON i S
stirred for_ about 15 m nutes. The pH of the resultin so ution s | ower

than the pH ofSep ﬁéS(éﬁaﬁS%’f o Wﬁﬁrﬁﬂ%ﬁ’r detprginedhnsel vipld l‘iyar@r‘fﬁdﬁ’?'ed and the
conpl etion of diitink&agikdrO Mhies cdlajpeOmtelusdy: nonselibis epitheligd edtls (10ROt onet er . The

pH of the sol Utel %rgyhl feg‘ ro% astanc} b, ha%ugl%pk%{’tm cy%%!elgcgltraﬁ%qﬁom um hydrOXI de

sol ution to tH e coheent ron of e solution is
det ermi ned on W%W@@ﬂq@ﬁ&lﬁﬁﬂ@@m Nwtm@mﬁ@emﬁcb%ml ng nol ar

absorptivity %H&sgﬁdﬁv'ﬁowthdfamg udBhiRbdce dodds Q%QWS@]JZ%@ﬂQQSMddQ@&I' n the
fol | ow ng exanpl e, Exanp : liter M of chl oro

arin :
Horot auri n& s ifflic’c'?ﬁmpes‘tnéﬁeeﬁed aﬂ“@g&’ﬂé’o Celu'r"f’eé?”e%‘?fa@aﬁb‘lﬁo%wegaaﬁt| on with a
pH <5. 25Step @dlsAelda&m%tog;r@éovspﬁgmmmdmmwﬂayrmsx(emmﬁumcﬁam no- 1

- propanesul foni c = 161.13) .in e . Stir the
sol ution for ef%ﬁvf%cﬁﬁsnvﬁfeergsedé‘f@g’e eﬁg%laﬁﬁ |qu25t0 “rfT&é%s Ution in step
2 and neke 1OQ:ufn&l:dledi£ ITHsﬁaﬁiales Wak@relbdfﬁ akaa@amhbmmdﬂoonthadaddadmd sol uti on
to identify th

pro has run ee the attached
table). 30St epea‘if1 Sﬁ:‘tﬂ ”‘T%\@ﬂ 5&“8?136{ WgPs%q%d’tL? ﬁeuf 8’5&3%@"8" dltcr’]{%séttménﬁ *> to the
desired pHisM tfbr d‘@&ﬂﬂaﬁboxﬂeﬁberahn&%ﬁe&ﬁte& aRepieekpdstigings Batediglediomn step 3 to
measure the con atlon f t ur|n (
absorptivity i %%"f@l 'an‘ti %egﬁw?rﬁ edg'tﬂgz r}p ft%r - %pa%al%Je
incubated at 37 °C for 18-20 hours. The following day media was removed again and
replaced with 100 pL/ well of fresh media containing 10/100 pL XTT-reagent. Cells

were incubated under growth conditions (5% CO; at 37 °C humidified incubator),

20  protected from light, until color development was achieved. Absorbance was read at 450
nm with reference wavelength 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 (CClso) was determined

25  (measured as 50% of cells still alive), CClso of NNDCT was at 7 mM and showed a
substantially higher cell viability of Primary Human Skin Fibroblasts in the XTT Assay
than for CIsp 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 (1L929) where more than 90% viability for NNDCT was observed at a

30  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.



Mol ar Absorptivities of N, N-Di chloro- and N, N-di bronb- Ami no Acid Conpounds
Conmpounds X01110 s (M acm4) N, N-dichloro taurine 302 332.9 a 303 329.00

N, N-di chl oro honot auri ne
N, N, 14' , Nctetrachl oro om t hi ne 300c,

10

15

20

25

30

N$- di chl oro p-al ani ne 301 327.6
d 241; d N$-di bronmo taurine 241

- 30 -

Cytotoxicity and Therapeutic Index
NNDCT has been subjected to rigorous in vitro safety testing using United States

Pharmacopoeia’s standard cell assay (mouse lung epithelial cells, L929), as well as primary
human skin cells. We discovered that NNDCT has a very low cell toxicity index in both cell
types: Primary human fibroblast and L929 cells as compared to other antiseptic test articles:
HOC! and Povidone-lodine (see below). Unlike Povidone lodine where cell toxicity was a
major concern, NNDCT demonstrated to be cell compatible with a much safer toxicity profile.
In fact, the therapeutic index (T1), which is defined as the ratio of a concentration tolerated by
the assayed cells (in vitro cytotoxicity or IClso) over the Minimum Bactericidal Concentration
(MBC) for NNDCT was about 5,000 as compared to about 300 and 7 for HOCI and Povidone-
lodine, respectively (Table 2).

Table-2 Summary of Minimum Bactericidal Concentration (MBC) and Therapeutic Index data

Product pH MBC® (ug/mL) ICIso (pg/mL) T.I'. on HF
"NNDCT 35 029 1442 4972
HOCI 35 0.16 47 297

Povidone-lodine 4.2 0.38 25 7

# Minimum Bactericidal Concentration (MBC)

® Therapeutic Index and ® Primary human skin fibroblast cells.

Application of NNDCT as safer topical disinfectant particularly in ophthalmic, chronic
non-healing wounds and burn patients could be a great advantage, because use of other
disinfectants with major toxic side effects is highly discouraged by healthcare authorities. Since
food safety is also a major health issue, the application of NNDCT as a broad disinfectant can
be extended to food industry.

Example 4

As an example, the procedure for the preparation of 2-(dichloroamino)-2-
methylpropanesulphonic acid (also referred to herein as N,N-dichloro-2,2-dimethyltaurine) is
described as follows:

Step 1 Synthesis of 2-amino-2-methylpropanesulfonic acid (Braghiroli, D.; Bella, M. D.
Tetrahedron Letters, 1996, 37, 7319-7322).

2-amino-2-methylpropanesulfonic acid is prepared by reduction of 2-hydroxyisobutyronitrile

(acetone cyanohydrin) to 1-amino-2-methyl-2-propanol, followed by protection with



2713b, 2708 CGottardi, W; Nagl, M Arch. Pharm Pharm Med. Chem 2002,
9, 411421. 10 "Thomas, E.; Bozeman, P.; Jefferson, M; King, C J. Bic.
Chem 1995, 7, 2906-2913. detennined in this study. based on a 4:1 nol ar
ratio of chlorinating agent to ornithine. Exanple 6 15The results of our
di scovery provide support for antimcrobial activity of NNDCT in 0.9%
saline at pH 3.5. These antim crobial -activities were determ ned to be
considerable in a ptMrange and increaseq significantly by increasing the
concentration and or exposure tine. In contrast, cell toxicity was seen at
a 1000-fol d highs0. raREResyRtidTwRd FMokdBOhe prdectitig g, thdiaidrobiNDETE cbrimed ed

cells were able to tolerated the 20_treat t. and he able to go through
nor mal cel | pﬁﬁ*?ﬁ@?gFV8ﬁ‘W $>gmgyﬁg&agg?ﬁﬁdwgnuﬁ??ggﬁgﬁnggﬁﬁyo| cells in
our XTT assay.StepI3CE¥@ERbEof 2-amino-2-miiNDEsdpanedulféniconsl. wi t h a concentrati on of
1.49 MM at pH 3.0 o, 4.0, a L0 were prepared. T t nd the
concent r at i ons °3rake i@teégﬁtﬂrf‘%?gg'\@?hgmm%o&' é"&“’dﬁ?‘?ﬂ%‘é‘” ?-“\%}“Pag‘%é%g‘@t% r onet er .
The resul ts sBMESA)tinAD%INIE! Sipgioh st 35) ddd hieg eidvucirigtp atl 0rmiooluB1eriNDCT
solution did t chan in th H range .from 3.0 to 5. ihen Add
8.8 g NaCl , - 2t g i&%owﬁ&‘ﬁawﬁ?’é% the T33< 9 b o sgltt.o}i’%aeii@%ﬁ%?

vol unmetric fl asiinté e NaGediubiyn, &didivepyalddiog 228000f(159M Nad@nMiede wat er into
the flask. Shake .the. fl| di.ssal v i.ne . andlfaen add
22 of 0. 1M BFo AR Rases SLERIRY e R B el rRPM REE and REQ,
to the mark withdvotl@icolifiagdupwathe markSyithMilliperesaitant Stomhagotutioruntihipp espétion

stirring bar f.or 5 m.nutes. The concen i and the pH of the resulting
sol ution wtr e HEFRIHESS gﬁlcge&%ﬁagpggég&%m er and a freshly calibrated
Beckman pH netWe havd hieparsiof it dhirindietsoraithing nid Brdichbarp bemasgurine argfyNadicdloze pH

Pto a 250t Beheen s g 2 SRRUE LB GuiRs st o
sol ution and shdlar.absbhivitienal pH of this solution is 3.0.
Procedure for preparing the dichloro-amino acid compounds

15 Into an acidic HOCI solution, a stoichiometric amount of amino acid or their salt (powder)
is added (the molar ratio of HOCI : amino acid = 2:1). Then the mixture solution is stirred
for about 15 minutes. The pH of the resulting solution is lower than the pH of the starting
HOCI solution. The product is identified and the completion of the reaction is followed by
an UV-vis spectrophotometer. The pH of the solution is adjusted with hydrochloric acid or

20  sodium hydroxide solution to the desired pH value. The concentration of the solution is
determined on UV spectrophotometer by using the corresponding molar absorptivity at the
Amex. A more detailed procedure is described in the following example.
Example 5: 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.

25  Step 2. Add 8.06 g of sodium homotaurine (sodium 3-amino-1-propanesulfonic, 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 Anax at 303 nm (see the
attached table).

30 Step4
Adjust the pH of the solution resuited in step 2 to the desired pH with NaOH or HCL.



100 M of NNDCT solution with pH 325 solution was pipetted into a 250-m
beaker, 0.003 ml of 5.0 M NaCH solution was added to this solution and
stir. The final pH of 20this solution is 4.85. Solutions with varying
pH val ues were prepared in a simlar manner within the pH range of 3 to 5.
Al'l solutions show stability if properly stored as shown by their W
spectra. In the clains which follow and in the precedi ng description
of the invention, except where the context requires otherw se due to
express | anguage or necessary inplicatign, the word "conprise" or

vari ations such as "conprises” or "conprising” is used in an inclusive
sense, i.e. to ggeﬁify the presence of the stated features but not to

precl ude the pr&SBnce or addition of further features in various

enbodi ments of Reeatithiependdire in step 3 to measite thegorcentrption afibedidiopdonaagfioe j f any
prior art publi gxﬂé&l&zi?aésc%?m griarhigh ek gl Buackd &bley. ef er ence does not
constitute an adm ssion that the publication fornms a part of the common
general know edge in the art, in Australia or any other country. - 34 -
THE CLAI M5 DBEFI Mabe THE | NVENTI ON ARE AS FOLLOWS: 1. A pharnaceuti ca

composi L1 on COMPrihielllelrfiNISRATRON A RS AbE ARIBHbéndd ).

A -C(R112.)R(dC 2)-C(YZ§- "(l1) or a derivative thereof; wherein Ais
hydrogen or Hal 2N-; Hal is hal ogen selected fromthe group consisting of

chl oro, bronp and T ochxpolRas S a car bonaga@hpn singl e bor@t’enha di val ent
cycl oal kyl ene radi —\WM { 3% o rogen,

| oner alkyl or théGrEUPC2E® B R is | ower.alkyl: or Rl “aid R together with
the carbon atomto which they attach forma (C3- Cs)cycloal kyl ring; ssnis

0 or an integer ﬁéﬂﬂ%%“h@ +ine’ 1S hydrggen, |ower al kykaggeNH2 or - NHal 2
Kyt

2 is hydrogen or Tower a and X' is -50311, -SQ2NH2, -P(-0)(OH) 2 or
- N,N-dichloro f-alanine 301 327.6°
N,N,N',N'-tetrachloro 300%¢ 241%49
omithine
N,N-dibromo taurine 241 ' 2713%, 2708°

* Gottardi, W.; Nagl, M. Arch. Pharm. Pharm. Med. Chem. 2002, 9, 411-421.
10  ®Thomas, E.; Bozeman, P.; Jefferson, M.; King, C. J. Bio. Chem. 1995, 7, 2906-2913.
¢ determined in this study.

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

- Example 6
15 The results of our discovery provide support fé)r antimicrobial activity of NNDCT
4 in 0.9% saline at pH 3.5. These antimicrobial activities were determined to be-
considerable in a M 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 '
20 treatment and be able to go through normal cell proliferation cycles as compared to

untreated control cells in our XTT assay.



if Ris a divalent cyeloalkylene radical nis 0 or an integer up to and

i ncluding 2011, the divalent radical R or divalent radical -(CH213- being
optionally substituted with -NHal 2; the derivative being a pharmaceutically
acceptable salt, ester with | ower al kanols, or |ower al kanoyl derivative of
the -NH2 group attached to the carbon atomto which the substituent X is
attached. 25 2.The conposition of Caim1l, wherein Ris a carbon-carbon
single bond and a is 0 or an integer fromlto 7. 3.The conposition of Caim
2, wherein nis 0 or an integer from 33to 5. 30 4. The conposition of Claim
1 wherein the N, N-dihaloarnino acid conprises | or 2 -Naal2 groups, 5. The
conposi tion phmpikai m 4 wherein the N, N-di hal ot uni no aci d conprises 1 -NHal 2

group. 35 6. Th osi.tion,of C I - 35 - 7.

The conposi tion W%Pﬁ#‘%“s\m‘83°°““%ﬁ%§5“%ﬂ?£ﬁ}é p |s %F?a%ﬁe to the

il i \\I/ﬁl ent radive@prefiredl ThOspetta and BERgncentrativns afthe so&txoﬁsmieremqmdpn&n of Claim
erein C S| |on of ' sai d

derivative ki' é(lsﬁﬁ%r?fﬁ?gug?%rgﬂ%s °€§§g‘f‘“ﬁ agiﬁfe%%c-e iﬁéﬁ)l():gnpom tion of

Claiml- vmermﬂmcsaqlﬁhoaarmscﬁangamﬂmgHaangmﬁcmﬁtOnaﬁ DOon of the 10

N, N-di hal oamg no_acid or its derivative between 0.1 to 100 mM and a pH range

between 2 to A 11 The conposition of daim1 wherein Ris a carbon-carbon
singl e bond and Add $.3@NaCl,@mliofit.6 yeHC, mwiA.278@ o taud®> intp2, 10¢thml conposi ti on of

Stabi |11y r oquraly By e ast Sk Fhfscd fuRr ARy RafPal b Ek 2| PUT 1O
anti m cr obi a&hakethoflask ltdiﬁispldes(Blrah@taumetpowdm i Themadd 229l fRUIPM af e use.

10  NaOClI solution into the flask. Fill the flask up to the mark with deionized water. Stir
the solution with a magnetic stirring bar for 5 minutes. The concentration and the pH of
the resulting solution were measured on a UV-vis spectrometer and a freshly calibrated
Beckman pH meter. This solution has a concentration of 1.49 mM and a pH value of
3.85.

15 100 ml of NNDCT solution above (pH = 3.85) was pipetted into a 250-ml beaker, 0.09
ml of 1.0 M HCI solution was added to this solution and stir. The final pH of this
solution is 3.0.

100 ml 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

20  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.

In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due to express language or necessary implication, the
word “comprise” or variations such as “comprises” or “comprising” is used in an inclusive
sense, i.e. to specify the presence of the stated features but not to preclude the presence or
addition of further features in various embodiments of the invention.

It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the common

general knowledge in the art, in Australia or any other country.



13. The use of a conposition conprising an N, N-di hal o-am no acid of the
formula (I1)Hal 2N-C(RIR) - (CH2) n-C(YZ2)-X(11) or a derivative thereof;
wherein Halls hal ogen sel ected fromthe group consisting of chloro, brono
and 2510d0; RI is hydrogen, |lower alkyl or the group -COOH, R is hydrogen
or lower alkyl; or Rl and R together with the carbon atomto which they
attach forma (C C6)cycloalkyl ring; 30nis O or an integer fromlto 3; Y
i s hydrogen, |ower alkyl or -NH2; Zis hyg ogen or |ower alkyl; and X is
-S031-1 or -SO2NH2; the derivative being sel ected fromthe group consisting

of pharnmaceuti cal I 35acc | e !i:E' ] al kanol s, and
| ower al kanoyl & WM% h‘?&%@ﬁﬁwgﬁm Ee%eg?githe car bon atomto
whi ch the substituent X is attached; and a pharmaceutically acceptable

carrier; - 36 A mﬁﬁh@eﬁﬁﬂpﬁﬁmbsxmdampnsiggmqm-dnhaigmmbemmhabout 2 to
about 7, in th l% ﬁ]atlon of a nedicanent for bactericidal,

it 3‘&‘92{ o LR et ve. SRR orgpgor | s dis!f ectant
conposi tion has a coneésrivadnsithirea$t t he N, N- di hal oanmino acid or its
derivative between @nireiroa 0fydrolkn orFalNFhe use of O aim 14, wherein said
conposition has a C?ﬁgﬁ'ﬁ% | @Rcl fbRehdNrbl akioaiziorenian, roaio abd do;
derivative between 9( isa carbon-cmnll)\gn single bond or a divalent cycloalkylene radical with three
10 to six carbon atoms;
R! is hydrogen, lower alkyl or the group -COOH;
R° is lower alkyl; or
R! and R® together with the carbon atom to which they attach form a (C-
Ce)eycloalkyl ring;
15 n is 0 or an integer from 1 to 13;
Y is hydrogen, lower alkyl, -NH; or -NHal: ;
Z is hydrogen or lower alkyl; and
X is -SO;H, -SQ;NHa, -P(=0)OH); or -B(OH);
if R is a divalent cycloalkylene radical n is O or an integer up to and including
z0 11, the divalent radical R or divalent radical -(CHz)q- being optionally substituted with
-NHaly; the 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,

25 2. The composition of Claim 1, wherein R is & carbon-carbon single bond and n is
0 or an integer from 1 to 7.

3. The composition of Claim 2, whetein n is 0 or an integer from 1 to 5.

e 4, The composition of Claim 1 wherein the N,N-dihaloamino acid comprisez 1 or2
-NHal, groups,

5. The composition of Claim 4 wherein the N,N-dihaloamino acid comprises 1
-NHal; group.

35
8. The composition of Claim 5 wherein A is -NHal,.



10 16. The use of any one of Clains 13 to 15, wherein said nedicanment is in
a receptacle ensuring its long-termstability required by its bactericidal,
anti bacterial, anti-infective, antimcrobial, sporicidal, disinfectant,
antifungal or antiviral use. 1517. A nethod of preventing or treating an

i nfection caused by a bacterial, a mcrobial, a sporal, a fungal or a viral
activity in a manmal, said nethod conprising the adm nistration of a
bactericidal, antibacterial, anti-infecBbve, antim crobial, sporicidal,

di sinfectant, antifungal and antiviral anmount of a conposition conprising

an N, N-di hal osam ' toPe1afR 5 WhkRin(thd NHal, group is attached to the divalent
20Hal 2N- C( Rl R}'— 3 A% onx?l Ia) or a derivat izvge thereof; wherein Hal is

hal ogen sel ectadisak R riothee € BB %Bnsi sting of chloro, bromo and iodo; R is
hydr ogen, |ower al kyl or the group -COOH, 25R is hydrogen or |ower alkyl;

or Rl agd R 40 s\ 18 Vil & @prd.0 Which they attach forma
(C3- CB)cyclo 1kyI”}l}e’%ﬁ%ﬂ'?ggrrﬁm:@ﬂsotfgl%r?qan |ent eger fromlto 3; Y is hydrogen,

| ower al kyb or -NH2; 30Z is hydrogen or |lower alkyl; and X is -S03H or

- SO2NH2; 9. t heTidapoinpaditionefiOMing wieteichiidiefivaive isrephgmangprtisdlysi st i ng of
pharmaceutical ly acceptable salts, esters with | ower al kanols, and | ower

al kanoyl deri 9&%?\??@55 ¥ the - NH2 group attached to the carbon atomto which
the substituent X is attached; and 35a pharnmaceutically acceptable carrier,;
t he conposi ti qp, hayhdt@npotibr ciEmbeswestmsaibmutpogitiorohas B goncemration ofthe . 18,

The nethod. o im1l7 er el j: it | HARGan onasiebeaice®n of
the N, N-diffal Eﬁ‘éﬁ"ﬂﬁv‘}é&“ﬁ’a& ‘1‘?‘%9‘3@?{“\%’%&%’9 'é?é/vep({aon 0. 1ata g 10'8gamv| 19.

The met hod of 2@ di m 18, wherein said conposition has a concentration of the
s N,N-dihalorimno acid or its derivative between 0.3 to 50 nM

11.  The composition of Claim 1 whereinRis a carbon-carbon single bond and n is 0
or an integer from 1 to 3.

1S
12.  The composition of Claim 1, wherein the composition is in a receptacle ensuring
its long-term stability required by its bactericidal, antibacterial, anti-infective,
antimicrobial, sporicidal, disinfectant, antifungal or antiviral use.

20 13.  The use of a composition comprising an N,N-dihalo-amino acid of the formula
an
Hal,N-C(R'R®)-(CH)n-C(YZ)-X an
or a derivative thereof;,
wherein Hal is halogen selected from the group consisting of chloro, bromo and
25 iodo;
R! is hydrogen, lower alkyl or the group -COOH;
Re is hydrogen or lower alkyl; or
R! and R° together with the carbon atom to which they attach form a (C;-
Cg¢)cycloalkyl ring;
30 nis 0 or an integer from 1 to 3;
Y is hydrogen, lower alkyl or -NHz;
Z is hydrogen or lower alkyl; and
X is -SO3;H or -SO;NH;;
the derivative being selected from the group consisting of pharmaceutically
35  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;



20. The conposition of Cdaim1, which is isotonic and physiol ogically

bal anced. 21. The conposition of Caim1l which has a therapeutic index of
about 1000 to 10 about 5,000, defined by the ratio of its I1C50 at one hour
agai nst both L929 nouse lung epithelial cells and primary human fi brobl asts
to its Mninmum Bactericidal Concentration against Eschertchta coil at one
hour. 22. The conposition of Caiml wherein RL is hydrogen, or |ower
alkyl; nis 0, 1 or 15 2; Y is hydroger 66 tower alkyl; Z is hydrogen or

| ower al kyl; and X is -50311 or 80241 12; O a derivative thereof, said

deri vative being S%@EJnngnBSrPEQvE b@%@ﬁ HoulDroabonlTaimseut i cal | y
acceptable salts or sihtion of

rs wth nal.s
d ai m 22 wher eP¥paratignpf 2 megicarment FP‘ bé antigacterial, agbé%ecfwe’fﬁf;’?;&po ial,
derivative bei p@risidhledisiaftctuntpmtifingalgndapivialinse.sti ng of phar maceutical ly
acceptable salts. 24. The conposition of Claim1 wherein the
N, N-di hal otunino acid is a nenber_ sel ected fromi.l group tconﬂhStI\'IRIg of
N, N- di chl or &' 2 1%- di Thetusg/ e Gaim e WhaeiRsyd cpmpgsiion has a céncentration of the N,
251, 1, 2, 2-t et r dinelohyinb acid onies derikative betoron @] - @0mhy 1t ami 1l e, 11, 14-di broi ri
0-1,1,2,2- tetramethyltaurine, N, N-dichloro-2-raethyltaurine,
di rret hyI honot auri ne. or a derivative thereof derivative i Nsel ected
from the group !&onsThetusmef @P‘%%WWE‘@G?‘F’E?&PPV“Q&E’@% WPt e}?fﬁg' esters
with | ower al kam@iosmind@cidr s deeivindd bétorerc@bhta ¥l hMag or preventing the
growth of hacteria, mcrobes, spores, fungi or viruses or the proliferation

of infections and the source of jnf ection aid net hod corrprj sing the
application of 1&an efhecuse plasy apoefiftlaigs 1é“bbi¥b"§§‘ie’t"isg‘ﬁ 'Y'P%‘CW o8 %f Cains |
to 14 or 20 t o reédpthdde euiigtts, loppacestabilityadqairediby itstquteri¢ide), atibagteciohantbl  or

prevention of ano%h a({;;{i)m%éo(%kallf ér?c%da?'&tsm tcfé\g%éw‘gmqv‘% ufd ai m 25,

wherein the materiar I’'s sele omthe - 38 - class
consisting of food, aninmal feed, surgical instrunments, surgical equipnent,
nedi cal de\&'scesﬂandA&\Molarmﬁﬁevaﬁxﬂ@loiftwan sgiatinfutignaaesed by 2 Bactéfhb ause of a

conposi tion of ,I‘Bffg@g? 1 |olrr1 %SOQI %a? g, QthEgﬁnVaexﬂ%ﬂ% {he P[;,?(y\ed;h fising

S5bacteria, mc or i I on of
i nfections andthervémsmﬁra@eﬂ offa baﬁﬁeé@ﬂﬁl(ﬂ%ba%%F“i‘%l"ff'ﬁ“i’enémﬁfb‘ﬁ'lo Bation of an

ef fective amuRporRidal, B%lr@&fmpﬁhﬁﬂ) 1 4rfd aafividdl dours pHLenyositiod eom@lsingaqui ri ng
the control or prevention, i I Qtmula an
20 Hal,N-C(R'R°)-(CH,),-C(YZ)-X I
or a derivative thereof;,
wherein Hal is halogen selected from the group consisting of chloro, bromo and
iodo;
R! is hydrogen, lower alky! or the group -COOH;
25 R° is hydrogen or lower alkyl; or
R' and R® together with the carbon atom to which they attach form a (C3-
C¢)cycloalkyl ring;
n is 0 or an integer from 1 to 3;
Y is hydrogen, lower alkyl or -NH,;
30 Z is hydrogen or lower alkyl; and
X is -SO3H or -SO;NH;
the derivative being selected from the group consisting of pharmaceutically
acceptable salts, esters with lower alkanols, and lower alkanoy! derivatives of the -NH;
group attached to the carbon atom to which the substituent X is attached; and
35 a pharmaceutically acceptable carrier;
the composition having a pH rdnge between about 2 to about 7.



or proliferation. 28. The use of Caim27, wherein the material to be
treated is selected fromthe class consisting of food, aninal feed,
surgical instruments, surgical equipnent, medical devices and equi pnent
used for such purposes. 29. The conposition of Caim1l, the use of Caim
13 or the nmethod of Caim 17 15substantially as herein described with
reference to any one of the Exanples.
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18.  The method of Claim 17, wherein said composition has a concentration of the
N, N-dihaloamine acid or its derivative between 0.1 to 100 mM.

19.  The method of Claim 18, wherein said composition has a concentration of the
s  N,N-dihaloamino acid or its derivative between 0.3 to 50 mM.

20,  The composition of Claim 1, which ig isotonic and physiclogically balanced.

31.  The composition of Claim 1 which has a therapeutic index of about 1000 to

10 ahout 5,000, defined by the ratio of its ICso at one hour against both L923 mouse hung
epithelial cells and primary human fibroblasts to its Minimum Bactericidal
Concentration against Escherichia coli at one hour.

22,  The composition of Claim 1 wherein R! is hydrogen, or lower alkyl; nis 0, 1 or
15  2; Y is hydrogen or lower alkyl; Z is hydrogen or lower alkyl; and X' is -SO3IH or

-SO,NH>; ot a derivative thereof; said derivative being selected from the group

consisting of pharmaceutically acceptable salts or esters with lower alkanols.

23,  The composition of Claim 22 wherein Y and Z are each hydrogen; X' is -SOsH;
20 said derivative being selected from the group consisting of pharmaceutically acceptable
salts.

24,  The composition of Claim 1 wherein the N,N-dihaloamino acid is 2 member
selected from the group consisting of N,N-dichloro-2,2-dimethyltaurine, N,N-dichlore-
25 1,12,2-tetramethyltaurine, N,N-dibromo-2,2-dimethyltaurine, N,N-dibromo-1 ,1,2,2-
tetramethyltaurine, N,N-dichloro-2-methyltaurine, N,N-dichloro-3,3-
dimethylhomotaurine, or a derivative thereof} the derivative being selected from the
group consisting of pharmaceutically acceptable salts and esters with lower alkanols.

36 25. A method for controlling or preventing the growth of bacteria, micrabes, 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 any one
of Claims 1 to 14 or 20 to 24 to an area, space or material requiring said ¢ontrol or
prevention of growth or proliferation.

35
76. The method of Claim 25, wherein the material to be treated is selected from the
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class consisting of food, animal feed, surgical instruments, surgical equipment, medical

devices and equipment used for such purposes.

27.  The use of a composition of Claim 1 in controlling or preventing the growth of
bacteria, microbes, spores, fungi or viruses in the proliferation of infections and the
source of infections, comprising the application of an effective amount of the
composition to an area, space or material requiring the control or prevention of growth
or proliferation.

28.  The use of Claim 27, wherein the material to be treated is selected from the class
consisting of food, animal feed, surgical instruments, surgical equipment, medical
devices and equipment used for such purposes.

29.  The composition of Claim 1, the use of Claim 13 or the method of Claim 17

substantially as herein described with reference to any one of the Examples,



