;e3e.. ~~Rn@vTer M AM NOBI GUANI SE THERECF TO DI SI NFEGT

CONTACT LENSES AND PRESERVE s PHARMACB@M,WW”MM&I TI ON Background of the

Lnyention io The present invention is directe am nobi guagi@ge ' _
~antimcrobial activity, and to the use of 1%ié€e ani nabi guani geg 3“”?“&
phar maceuti cal conpositions. Mre specifically) the invention is directed
to use of tWOWREHct  ani nabi guani deslmmmm iy ons and nePREASIAIIL .
di sinfecting contact |enses, and to t mm’Mese conpounds to preserve
various types of pharmaceutical conpositisgggf rom mcrobial is
contam nation, particularly ophthal mc and otic pharnmaceuti cal )
conpositions, ' Contact |lenses are exposed to a broad spectrum of m crobes
during normal wear and becAMINGOBHKIUANEIES ANDAHEWUSE Routi ne cl eani ng

and di sinfecting of t he ténﬂmT()enmmEE(;qqumA(ﬂ‘t hough _the
IrequencyI of cl ean:jnlg and di si @EWA%;W;E:M\AM& armggd_dl ff]?retn_t
ypes of |enses an ens | i an i sinfecting
is nornally required, Fai ﬁiéwggf@il (ﬁyg f(&m@% ens properly can

|l ead to a nmultitude of problens ranging fromnere disconfort when the

| enses are being worn to serious ocular infections. Ocul ar infections
caused by particularly virulent mcrobes, such as Pseudonorras aerugtrtasa,

can lead t d ofthd bPEhd %ﬁﬂ, eyes) if left untreated or if allowed to
reach an amm?gv-%'giwe—rs treatnment is initiated. It is therefore
extremaby i nmpor tTaet pidsait Dilentibhsisddisedié®ab dMpiobiganidest hdving emtinficrobial
accordance with the regi men prescribed by their optometrist or

opht hal nol agtivity, and &0 theasel of tese amivobiguanides lity phatthaceutical compositions,
prescri bed,regi nens n atients.fi.nd reginens to 6e difficult to, .
under st and MRt sfec Y St Wyenkpy '%Q“Smﬁgqpé@mqf the, syjpct-aminapighanidesia or

wth tne r Sopiasts i Bhods R #BRHNNE SRk Biffest BPE the oS B RIS
compounds to preserve various types of pharmaceutical compositions from microbial
15 contamination, particularly ophthalmic and otic pharmaceutical compositions.
Contact lenses are exposed to a broad spectrum of microbes during normal
wear and become soiled relatively quickly. Routine cleaning and disinfecting of the
lenses are therefore 1equired. Although the frequency of cleaning and disinfecting
may vary somewhat among different types of lenses and lens care regimens, daily
20 cleaning and disinfecting is normally required. Failure to clean and disinfect the lens
properly can lead to a multitude of problems ranging from mere discotnfort when the
lenses are being worn to serious ocuiar infections. Ocular infections caused by
particularly virulent microbes, such as Pseudomonas aeruginosa, can lead to loss of
the infected eye(s) if left untreated or if allowed to reach an advanced stage before
25 treatment is initiated, It is therefore extremely important that patients disinfect their
contact lenses in accordance with the regimen prescribed by their optometrist or
ophthalmologist.
Unfortunately, patients frequently fail to follow the prescribed regimens,
Many patients find regimens to be difficult to understand and/or complicated, and as a
30 result do not comply with one or more aspects of the regimen. Other patients may

have a negative experience with the regimen, such as ocular discomfort attributable to
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: W~ 9g~3zrss 1 ~ J U PJ 202 PCWJS98I Z7' ~32 . the disinfecting agent,
and '‘as a result do not routinely disinfect their | enses or otherw se stray
fromthe prescribed reginen. In either case, the risk of ocular i cti,.9ns
is exacerbated. Despite the availability of various types of 1c§ndm m
di si nfecti nggaﬁ,%ﬁgi .S such as heat, hydrogen peroxide, and other chem cal
agents, ther ues to be a need for inproved systens whi BRI/US9827332% .
sinple to use, 2) have potent antimcrobial activity, and ~) are nontoxic
(i.e., do not cause ocular irritation as the result of binding to the |lens
material). There is also a need for chem cal disinfecting agents that
retain thefhe disirfectimpiagenqcandvas \a resulthdo motsmutimedy disinfect (theiy. Jenseglionm
chloride) and other ~ o cor’rEonent s, of conpositions utilized to treat

cont act | epibeBviseditrayx rgm ghe gwescsibed mgimen, Pht ithensase, tesrisk 10f aqulss)
states that .i onic.speci such as chloride inhibit the antim crobial
activity omf?q%@"ﬁilﬁg’é‘?ﬁegéat@ﬁl orhexi di ne, and teaches that the concentration
of such ionic s s : f @r.ehe. ki m.t ' r : ke '
adequate antim @?%fe;fﬂ%ﬁqltapﬁﬁffogrﬁ& I%gls ﬁ*@gtﬁﬁaﬁ%ﬁt lggé *gggg%tagfgt%sér e
i s al sos a grRfdas Réat2RydrbReR WREbXIBR BRAthey SRAChD s fHRfLbbhtiRles to be a
conpositions from m crobiral contam nation. This neéd is particularly

preval ent need for ifpedvis] systemwhidhyi L) sredimpiectoamep2} have potent aatimicrobial
antimcrabial agents utilized to preserve aqueous ophthalmc and otic
conposi t i oativitys ang3) ar¢ pontoxis (i.e. go aotpausa@cular initation as thearesuliof bindifigt he

SOl S 6 B SRS ol SR o i
o O SO g Y R Es o 60 B

activi gy a@&nb@nﬁﬁ@ﬂ%ﬁt&%nsc@ﬁ‘m%' io fe& ecihal !&h@é’s.o!ﬁr%xaﬂﬂigﬁ Ohitegdese
am nobi guani des to preserve the conpositions from contam nation by ‘
m cr oor ganBeates Pattet Nov 438 1i (Howes) stitasathiteidniospdriesumehafs ¢Hieride baldbit

am nabi guani des toq disinfect contact |enses. 2. ~ ~ ~ a ~ ~aa~ The

am nobi guathed astiprcrobialppetivitn of nthenbigwanidsy ehlexhenidine: ans iteachespihat the

activity, even at ,very.low capcentrations, These coppounds retain excel,l ent
anti hi cr obPHICCRUBHON (GF SUAfeIoNIC, SPeGiRs muéts&fm@%m b§aﬁ$’1‘5ap‘ﬂa?‘?ﬁ’|teﬁé°n‘ﬁﬂ*“ﬁm

such as salj i The: et ' [+ 10 L.al activity in the
presence o?déslﬁ'lﬁén#g% acg??l !a&'g%@eﬁﬁgkﬁggﬁ@%mﬁ‘}tgh@séi gni ficant, since
such safts are ThefON Xisoon ded Nob ay IAERVE] GALaROBP Qreddroing. pintinddsativdie,
sodium chloride and other salts are frequently used to adjust the

osnol al i t ycampogitivhs fram micrebisd icontarmdnatian. dEhis aeed ixpattieubolyprevalennin the

I sotoni ¢ wi_t h, hugan teagrs, Sgdi um chl or,i de or,ot her, saloﬁ may al so, be
present i nD&llsc8t opbihalmic, spd Qtic sampositieaty cHhe aptipieiobial agants utiized to

150, SRt el SRR AT B AN 0§ e
Pvent on PRCTHETCAtarbiGRn Of jie Rupafnf NHOLA € oftentiafions A ire
presenee ohoneabgic temphdhdimic amborieliissues. of pharmaceuti cal conpositions, is !

therefore an inportant feature of the present invention. Description of —
Enbodi ment s i nclllgiprgsemt énventien isdisediedimsatisfying the above-cited needs,

Summary of the Invention
The present invention is directed to certain aminobiguanides having

25  antimicrobial activity and to pharmaceutical compositions containing one or more of
these aminobiguanides to preserve the compositions from contamination by
microorganisms. The invention is also directed to the use of the subject

aminobiguanides to disinfect contact lenses.

-2.
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According to one enbodi ment of this invention there is provided a sterile
phar maceuti cal conposition for disinfecting a contact |ens, conprising;

conpound of the following fornmula, in an anmount effective to
lens: 2 R~ -~H~~11 R~ 4 Ft -NNX-NH-NH ICJI-N R (T) wher ei n: ilg ‘Z[thMd
fromthe group consisting of aI kyl (G to3Czo), am noalkyl (C, to C20),

aryl) arylalkyl (C3 to Coo), él oxyal kyl (C~ to Cao) and cycloal kyl (C3 to
C20); 1-2, R3 aﬁ e aminobigianides o ﬂlnsarenenmwemmdtavamdceahat mﬁimmtc&ﬁhlfacmtty; he

group COI’ISI to Oo
aryl, aryl a y % tg&&zgﬁaeat?dﬁ“xya?b ﬁt @%%‘81@5}3 eléén? E

t obCzo) ; acunlmy; swaid h%/lhe( [i2s¢nne @ fdalt-confaltiing adddja, Gach las ndalifle @ﬂﬁu@ﬁs ml‘hé*)
substi t uent r.0 u onsi stin cyc yl (C- to Coo
aryl, aryl a?q@}? ?‘C‘?&fe g}’{agﬁﬁ&d%yﬁoﬁ‘?d’\rwpci sqdémézch?onctera:gi other salts is
phar maceut i h@hl}ysxgmﬁeﬂﬁﬁﬁh&b sirth tsaltdfre @BFrmaiN f@dﬁd%%@ﬂﬁadéﬁﬂéaq |c§m§3ﬁﬁ@ﬁso r
Accordi ng t anot h Wgﬁodl ment of this invention there is provid

corrpoundI of %@‘W % B hipnidn and qtheryaipanecfroguently UMNHdMNFHECDsmfel&Hﬂ ( |~
(0110 Cooy St iRt ehiipdlitidnt, EREE Rkt MR BorloaiMRsGNR vl AR eitel

R4 axe the Sedimashlgride é?feﬂﬂlehﬁdtsanEstB@dweﬁrdﬁcan laquégus Upticc compstifiorg. of
hydr ogen, a I l,0a

oy Jana Aoyl eohfosiitle wPbeR 32lski cobfees fheiithpally SHimlefinebgghns, o
alhkyl (Cz tor gheringradiemks ihatanhawaisbhlmye Rarghtive (fg&t bo the Qétiwtgr ofeantimicrobial
phanmaceut i y ere cor to an . additiona

enmbodi ment %ﬁ&h[shl'@&i ?{J@iﬁ%rfgl}'e %‘é’f’ 1gpg 75 B Rres® ﬂg’f‘Yﬁ%“anm ?Prﬁ}é‘é levs! a
contact | ensf whiimicrobinpractvity, Soahi iy thhq;rbﬁﬁ&e i 6F aﬂmaqu@oy&leﬂllﬁ%l@&i@%l 8o
solution for, a ti ufficient to disinfect the Iens said solu

conpri si ng: 1%?‘3} ”giﬁﬁcf%’fp"?l 8% & OTE 2R dnpentant feafirs of thedumentinveatianye t o

di sinfect the Ie

- - ~Ft4 (1) wh
R- is sel ected fﬁ&ww@&%@%m‘a@@Pdﬁaﬁm%EQ Er@éﬂlﬂg@?ﬁsnaglr E;/In
C-to 2 | ~
((:ycl ogl kyIO) ( Cér)#co h% ® I%E Rén%%mgﬁfﬁz'o}atpg‘r ﬁ]‘%ﬂé blif"(bq ﬂ%‘?g?sz aaﬁ@“};ﬁe
sel ect ed frpimmmugndwpmponsmforrﬂymﬂecﬁngh omgrtavt lmMmﬁmgo Czo),

ir(na)noglngyi:ycl oa# goxﬁ%go?@&g@@naﬁnwn@&p}g&o% iy V&%@G "Gé%lmiﬂcg v

contai ning one or nore substi tm’ents semicte |£|Ré)m t he group consisting of

cycloal kyl (C3 to Czo), axys.__ _@L'_r % ) ang[ aryl oxyal kyl (C~ ro
c20)~ or a phar maceutlcally accept abl e sal t her )d an aqueous

.vehi cl e t hewhdrein:

R' is selected from the group consisting of alkyl (Cy to Czy), aminoalkyl (C, to Caz0),
aryl, arylalkyl (Cs to Cap), aryloxyalkyl (Cs to Ca0) and cycloalkyl (Cs to Cy):

R% R® and R* are the same or different and are selected from the group consisting of
hydrogen, alkyl (C, to Cy), aminoalkyl (C; to Cy), aryl, arylalkyl (Cs to Cao),
aryloxyalkyl (Cs to Czo) and cyeloalkyl (Cs to Cao); and

X is alkyl (C, to Cyp), optionally containing one or more substituents selected from
the group consisting of cycloalkyl (C to Cz), aryl, arylalkyl (Cs to Cazq) and aryloxyalkyl
(C;s to Cyy),

or a pharmaceutically acceptable salt thereof: and

an aqueous vehicle therefor.

According to another embodiment of this invention there is provided a compound of
the following formula:

A W
RE—N—-¥—=NH—C—NH—C—N=-R* @



According to a further enbodinent of this invention there is provided a
phar maceuti cal conposition conprising a conpound of the follow ng formula
in an-anount effective to preserve the conposition from m crobi al
‘contamination: z ~1 ~H _~H R3 a R --~-N >C-NH~ -NH ~- N R wher §i :J@v@ﬂﬁz
selected fromthe group consisting of alkyl (C~ to Cz~), am noalkyl , to
Czo), aryl, arylalkyl (C~ to C20)) aryl o¥al kyl (C3 to C20) and cycl oal kyl

C~-to C0) iy nenl w1l ~ A~k ~ 24 ' ht
nd are soPsTaR ¢ Ry prgtel Bom e Eppd soiieisiiofafich tE, 18ER eritbiUEl™
acgi )noal Iéyl ((:lpm (F;a) imboyclotramyl (fggrtpltédo);yr (Ca Itlc<) ICzo), aryl oxyal kyl (C- to

o) and cyclo 0 . an LS ~ 1O Q
cont ai ni ngyor r @‘Q:;ﬁ ﬂéﬁ4 ?8%%?#%%‘&@8?%@@5&?%‘%4 hgmgﬁggﬁougg%éggﬁér%f of
1) 021 i ke, Mol bk € ) mEomig O sl (C L
, C utl . I
further enbodi Mot Saleoted o ke @ouhcqusEias i°§ %Yg&ﬁaé‘bdﬁﬁé’fir&}@ﬁo@ o)
preserving sabﬁﬂﬁﬁmﬁ%&%ikﬁgf%@@& on from m crobial contarninatiou,
I'n oun

whi ch conprises 1 nclu gac of the followng formula in the
conposi tion, i roraphamiacenticsilyactaptable salighersefve t he conposition: Ft' NH NH

R3 Ra-N X NH ~-NH Co N- - ~- f ~d.. [ 4 R ls

consi sting of A*\I%Q%I%\%P %noac@}a 5{ %@%l@ﬁlf (?éﬁﬁtlg‘%@g?%eg%ﬁtﬁ} Sggéfg%f&of (G-
to Coo), ~)df@¥mﬁb('j_ ffgmgdéanm léﬁs@hidlncbmmgﬂe]?advdkjnghmeﬂemdnmanuémfdmmfe?tmﬂ?a
~,e ~e see oy different apd.ar el ec r om. r sting o
hydrogen, &pidfion fora fige sy c,:engfﬂ $’F’8gq°£ Ilertsdmé ?)ﬁ&g%z??&%‘?@qqﬁé'aryl gl kyl (C3
to Cao)~' aryl exavatdousl of B2 follovidng)formsa,dy ah amoky effeClive to dizinfect thedend: i s
alkyl (Cz to C-a), optionally gontaining one or,nore substituenta selected

fromtho group COY1615ti ng of %,ycl oal kg (ﬁ;l 5 Cza), aryl, arylallcyl (C3
to Sao) and azyl oxyal | tyl RE—N-eX-Chid—C-EN ritdceut (Ital Iy acceptabl e

aalt thereof. 4 in the faregoing definitions of the R, lea) R3, Ra at~d.
X substit uevheseint he al kyl groups rnay be saturated or tuisaturated and may

be in the formulis chiblies sobi b RusUonsMilE dRMANE! B8 C,ANEniAbAIKH (0 e Ognoups

ydrogen rnay contain one or nore hetexaatafs. The npounds of
the pr esentar'ylnma'hﬂkxir(Cat@GwD,Mlgwlhﬂ&Gx“a‘é‘Ehmcb@lci%ﬂn@dé@pEQa@mB salts ofthe
conpouncs o 5nd BBl S A B0 bl B byl ankingle
ani naal ky| Yy@rogen, @Hg)l @hd tc Y adrhippalkyls (€Q toz o) RarylRrdalkyRACarte Ca),
selected f ra?-ﬁow&ﬁkﬁr(ei"eo &93%1;&8}&?&1@1 (E‘,‘W({@%ﬁr&ndal kyl (C~to CzQ,

X is alkyl (C; to Cap), optionally containing one or more substituents selected from
the group consisting of cycloalky! (C; to Cao), aryl, arylalkyl (Cs to Czo) and aryloxyalkyl
(Cs to Cao),

or & pharmaceutically acceptable salt thereof; and

an aqueous vehicle therefor,

According to a further embodiment of this invention there is provided a
pharmaceutical composition comprising a compound of the following formula, in an
amount effective to preserve the composition from microbial contamination:

R M HR®

|
RO X—NH -G —NH—C~—N—R* 0

wherein:
R! is selected from the group consisting of alkyl (C; to Ca), aminoalkyl (Cy to Cy),
aryl, arylalkyl (Cs to Cy), aryloxyalkyl (C; to Czo) and cycloalkyl (Cs to Czo);



am noal kyl (C to C2c) and cycl oaLkyl (C~ to ~za); and X is selected rom
the group cax~sisting of alkyl (~Z to Coo) and alkyl (& to G o)

substituted with cycloal kyl (C3 to Cao). The nost preferred co @ e
~ those whexein Rz, R3 and R4 are hydrogen ar C, to Czo al kyl, Hpoé)ﬂ %

Cu al kyl ar Cz to Coo al kyl containing one ar rnare cycl oal kyI (Cz to Czo)
substituents. Exanples of such canpaunddbare set forth in the follow ng

et 10 - SRR o R et o & Sieei6SH tho el crhhilipg 6
art al : | o Jhry@rdgen, vtk O (32 15&1;2’);? diinosiagy zegaﬁ C?'d;f :ﬁﬂgﬁﬂ;&}%&i efonCxp)) s
Bfrg%et hyﬂ%ﬁﬁgﬁk(?%ﬁ%&ﬁﬁ@m@&%ﬁh&b@ a%g the nost preferred compound

of formula (1)X is dkel (&%@&@ﬂ%p@énaﬁ?roﬁﬁﬂaﬁnﬁé ond'HYmbee sw,aﬁﬂnem &el@ctb@ from
~ccardance wth then s I | ow ng_ reaction s

GN NH . GN ggr%lmonmﬁmg of gyciqal kylE@J tOr\ﬁl:oMﬂr)harYH&ytl (Cmto Cnob and WIOX%DJ\IN
gui t abl e n@B qlgo)fbr synt hesi zi ng the oonpounds t~f fornula (I) are further
demartstrate the foll owi ng exanpl es, which describe the synthesis of
ce~rin preferrmmumpmdsaﬂmwﬂﬂemﬁ}lﬂﬁsﬁm e~ of Conpound Prlumbe~ 1

-~NCL NH i H Acéﬁ?&iug to yet a Rrfher embd¥iment d¥ithis tnvention thete is provided a method
of preserving a pharmaceutical composition from microbial contamination, which |
comprises including a compound of the following formula in the composition, in an
amount effective to preserve the composition:

R NH R®
Rz—lll—x--NH—B-—NH—g—-I'I\I*R‘ M
wherein:

R! is selected from the group consisting of alkyl (C; to Cao), aminoalkyl (C; to Czp),
aryl, arylalkyl (Cs to Cyp), aryloxyalkyl (Cs to Cag) and cycloalkyl (Cs to Cag);

R R® and R* are the same or different and are selected from the group consisting of
hydrogen, alkyl (C; to Ci), aminoalkyl (C; to Ca), aryl, arylalkyl (C; to Ca),!
aryloxyalkyl (C;s to Cap) and cycloalkyl (Ca to Cyp); and

X is alkyl (C; to Cx), optionally containing one ot more substituents selected from
the group consisting of cycloalkyl (Cs to Cao), aryl, arylalkyl (Cs to Cy) and aryloxyalkyl
(Cs to Ca),

or a pharmaceutically acceptable salt thereof.



19 JUN zGZ ' wa ~~na t ss P~TIUR9$1~733a . A mixture of

2, 5-di met hyl hexyl arnie hydrt~chlaride (3 g. 19.9 nM :tnd 1.96 g (22 m\M of
radi um di cyanamde in 30 m of 1-butanal was reacted under reflfa fmfﬁzmz
“hours and canGetitrated in vacud) This was suspended itx 200 m

and extracted with chl orof orm (2x200mL). ,The organic | ayer was washed with

wat or and s dried over MJS04 and concentrated ~n vacua. This residue was

crystallized fyanmetdme mﬁf&teﬁhmonmfhwm,em“okiu Rt and. X sgbst(tﬁ&%,yﬂaelamyl

175" (m -1 Bupa e b senkretd of uhRMurs €14 ey e i, o pb i ey o

urificati r a
IEI- dodecyl ne %?EW oﬁ@d eﬂgﬁfzﬁgn@h?gﬁén ogﬁﬁg\f gg%n gkrl)fdgtgge% ﬁag’bco fagi)f'oﬁe r0 rrl '\t/?ora f

1,4 ~ 0 di meterqatqmm ylemmmunémoduth@ pawantlmsem@ algp inglpde ahewumawhe

Do AR MRS i 8 Deoar, ot about L10C and the

added to di SSO|P¢ﬁ'etrbdasuhsattenissﬂffommﬂa ¢) sretvdreram: was acidified with

mater1al - Thi s Yo ctpgfed o Be eRiop Bt S A IR RELRT b Ra i & 18 G
desired cormgggq ﬂgyla(qgmtjgo)crystal El enental Analysis: Calcd, for
~25H$7Nb~13( 54 1

5 n: b 20 4R R anE R e ssictogiftora hoxgpuR sovisH Iy S HOge 1%72@5{?@%&01’ 3
(m 4H), 35811%5911{@5(%@0%&@3@1'6&&1@3%@ +4nd (b. 2H), 1.8 (b, 2H), 1.5

(b, 2H), DI M5 _al sg confir t he ove
struct ur e xo Bt mid:@edszm%ﬂw ETO“FWHGEB af@&ylé%ém&uo) mgﬁ:ﬁélﬁmiiCz 9 NH

.NCl ., liy~CH 2~ 1,r, 19JIJ~~.~02Hy
fol | ow ng t é%t%‘#tgge glrcgc!fég@* (g\;stgﬂr? t he synt hesi § ~. Canpouz~d 1 (soe

EXSNE gp lj e 1) aﬁzhee)mmpmeaechgocnmdmeahmsmgerqm R3pB’ gnd R appdaydrogen or Cy f
, odecyl [ 0 ~
- hexy! oy ariBtmAgeal wid SoREE Clo B nCate &6 AR Pichiinisg e on it st |
obt ai ned. (WA suttaiens. Exatiplad! sddvcofpBiisddey 8ot foxth Bmgpllwmga!ﬁs N,
15.31; d, 19,3? Found:, C, 54.71; H, 14.26; N, 15.29; d; 19.19 Nnr

(17[\/5Q-d6); q;QA.QQ(hmf i) 2 s} 3 —N ._J:Jr\,{_gL_b 27— h,
al3), 1.5 (pb.cdhpbiardd r@ 1. 3. app, SR 26H), and ORY (t) 3H, thlx
Number
1 CHs | CH3(CHj)y H 1,4-dimethylpentyl (CH3)s
2 CH; | CHyCHa)y | H heptyl CHz)s
3 CH, | CH3(CHon H decyl (CH»)s
H

N-methyl-N-dodecyl amino (CHa)s

4 CH; | CHy(CHau propyl




Exam ne ~ Syntbesls of Conpound Nunber 3: .2HGL .HCI NH H Jr ~i D

C~~""N ~"NNN NHS ~" he same procedure as described in the syntheses of
Conpound 1 (see Exanple 1, above) was utilized with 0.73 ~ (2.2 mM  of
dodecyl net hyl - 1, 3- prapanedi aniii e dih.ydrochl orides az~d 0.3 g {8 zjw%ﬁh
decyl cyattoguanidi;~e to afford 0.5 g (38.6 % c~f the dcsired product.

El enent al ar¥P9¥Y8As8 Cal cd. for Cz$HE3N6C13 (590.20): C, 56. 98#0%1189]89’73739;- N,
14. 24; C1,18.02 Found; C) 56.68; H 10, &; N, 14.i9; d, 17.%$5 Nrnr.
(cpc13) 8 2,9 (NCl~~), 2.3 (broad, 2H), 1,9 (broad, 2H), 1.7 (broad, 2H)
1.5 (s, ~d 1. f, . Xa . Synt. heses  of Canmpoupd Nutttber 4:
.aHG@ N m@mﬁwnél‘f}‘#@ f %“’P}’E é&ta#i Wﬂ’lﬁ’eﬁ fis dodecyl, Rg is hydrogen and

N, N- dode g wat kyvhs y eedia ' X orjde dg. 6 lrnlv]7
nad 0. 7 S Wity BEARA (EFY COMMSA Nt bl TLEthe fnost phefbrned compound
under refofexmhda (B, hrs and aqueous NaHCO3 was added. The organic |ayer was
separated and di ssolved in chlarofonxi solution. "xhis chloroformsolution
was washed The domipound® ol S ol ' H-~3
and wat er successively and comgﬁ]gl?elgmyﬁgévggnﬁaﬁgnr%@o ue \%ae@i{ﬁ th3
cryst &l | ifeliewingreactiomackeme:m p. 80-$ | . Elenental Analysis; Calcd. for Cl
gH3ZN5 (3a3.53) C, b6.83; H 11.53; N, 21.55 Found: C, d6.39; H, 11.51; N,
21.71. Nw (A ~3~ID) & 3.2 (t, 2H, 2.4 (m 4d, 2.Z (s, 3) NNCH3), 1,7 (m
2H), 1.5 5 (rn, 2H), 1.3 (s, 1BH), and d.9 §t, 3H), This cyartoguani di ne
(p.59, 1.5 rnM whs r E"‘O.Sl g ¢ 1. ¥\ of dihydrachlaride salt
of 1V, N dadecyl net hyl , 3pr opan % ani ne¥n 0,5 m of anylalcohol at 155 C
far 3 hrs and precipitated with acetone. The precipitate was dissolved in
et hanol and adjusted to pHI.p with HCI™This was concentrated in vQCUO and
c~r~rstallized fromethanol to afford 0,7 (74% ~ o yield). El enental
fnal ysis: Calcd. far C34H73N7.4HCL (72b, 26): 56a3; HWH 1 d.69; N, 13.56;
~1 19.53 pound: C, 55.86; H, 10.30; N, 13.71; d, 19.0.{{DIMs confirned the

above structure. , &jgw. (DMS;-dd) b 3,3-2.9‘}@\1}%\@1\“?* 6H, NCH3), 1.9
[ 8 (t, 6H ) -

(b, 4H) 1.6 (b, 4H). |'3 ¢ 36 and 0

| e

NH

NH #
HCI )L H)L “)\/—“'\
C“\NN/\‘/-’"“\ N"f N N
|

Suitable methods for synthesizing the compounds of formula (I) are further

demonstrated by the following examples, which describe the synthesis of certain
preferred compounds:
10 ’

Example 1
Synthesis of Compound Number 1;

AHCH

NH 'T"'
HCI -~ )J\ H‘\l )‘\/ \'«.
Cia N AN NH N N

!



|

The conmpounds of fornula (1) can be used individually, in canblnatian with

I s one ar nore other conpounds of fornnula (1), ar in conbination with .
ot her disinfectants ar preservatives. The aa~npounds may, for ex I

used in conbination with the polyneric quaternary am‘roniyum corrpoaggssuwyzooz
descri bed ina?l(gigé{gﬁ t ates Patent Na. 4,407,791; the entire contents of

t hat patent & y incorporated in the present specificati®r/tigos27sza .
reference. As described in the "T91 ?0 patent, those polyneric quaternary
ammoni um conpounds are useful in disinfecting contact |enses and preserving

compound 1's- pary e 28 RREH IRGG Shi B bUBHIE S N D bk
are typic gl(tzz rhM\A)l/ <\b/f nggymﬁﬂuem 90 rhf -%Bgygfrog %a@%&teg%ggephfﬂsz fot""

wai ght | vatunme (" r the agent palyqua trumi,
cancer ~t .6t hoursoindJcofidentkatedoh Sraus] em@ckvasﬂaes;%agealtingéoﬁﬁh of ANRIRH ad
g

used will depend on the purpose of the use, e.g., dislnfection of contact

| enses or exiracted wiith chloyoforte (2r206ml).c The ¢ildyerreas washdd withowans and'
i nclt~si aH;jOf other . antlmcrobial agents. The concentrations .-~. Wo
L 278 scdrie everMgSDpend cosentraiehda wicuaa This cresidug Wwas crystallized from
bove- st be f ti I b | bed o t
ot oot voely BUERRE I8 Heing o viRld 3 B an( e paclth, MR CRIGS) & 83 Gn, SHD, 3.6
ot ; : . Cirifmcti m
goner al | yOhe T8 GORELS N U ABT SRR mpd B8 8 ©F (TR Baterishmps, -
"Wv % i fonk ' ' i LI
n"the T hag of T oeie pUiLAlth. 1768 Dbt FOBIY B0ATSY 8 QESEI) OF NG
of the prbbdadedylmethylah3pruphirdianineuditydrohadde 2623 gﬁgamltimgt W 2l4.y
art, e

be aqueoua, wi |l be appreciated bf/ those skilled in
conpod? t | SHBethipentylicyanoguanidive andrI.6tmLof amyl eftiohol.s Tirubottieswhestaledt y

e e L e s sk iy
Gor ivat ouded'd (Rl o) Wl UBEARhlcH"BhANL R84 'adaBd o Esdlifl She hatetiabng
car bonat eThis Afatérisll wat 2iddEed with REnadinatddy 1T H@g@-@gg@@&«.ﬁé@@@h@hﬁ

(I') toretain their antimecrobial activity in the

agents i saeetongrpfyickhwhitd\materigh: (Thi hvasRrpstaliizednfrem! is8propenel-aekioha/tgi C
conpasitiarts of the present invention will be fornulated so0 as to be

cpnpatt bl 816 the deeired compound 8o achitel orystal. « Blémentab Analysis: h Qabed. for
carnpasi t A APRr e 1.3t Y, ol Kill in.the art, the
opht hal m Qagg'lrﬂ@iqﬁ%%&iﬁfeﬁdgéssoﬁgdBtﬁéc?‘ﬁiaﬂn tig@ﬂl@mﬂﬁ’é Cy 8586t H.pbe
f or mul at eglg . ocha | g4\t Yt r ti ' t he
eye. Th ;ﬁl ol oy O 1218, AN DRSO g0t Ve 7 B TR 42 4.0t
conpositi (s, 3ERINICHS), D Pgb.C2RY] (8 (85, - B3 (BNIHYBY, 3" '

tonicity- ad%ustsia(ns ghemg). g., %Naéﬂ-< 1%%(%%}% lfﬁésogﬁg?g i(tﬁgllt%,f’ﬁ%’?\agd 0.9
conposi t i th Gk, Gl'fg‘_’,évglc alsoaonfismed dhe shavgrathuctirgpot oni ¢ to i sotoni c,
relative to human teats, This range corresponds to an osnolallty of from
about %62a to about 320 ?s nilliasnol es per kilagrarn water ("masm kg"). v

Example 2
Synthesis of Compound Number 2:

2HCI
NH NH .

HCI . R
Cuy Do T | NH™
| R= (GH,),CH,
25



The formul ati on of conpositions for treating contact |enses (e.g.,

di sinfecting andlor cleaning) will involve simlar cansldexatlans
as considerations relating to the physical effect of the conpo i kﬂd$&ﬂ
vcontact lens materials and the patenti$l ~ 9 J U~ ~00~, WD 9913115$

PC f/U59812733Z for binding ar absorptloy of the cotttpanents of the
conposi tion by the Iens. The contact |ens disinfecting conpositions of the

pr eselnt i lr)lve ?tsy m?lvuvhlgg Bicaracaiory ddaeribedr imthadyntheais of {icenprind dl (a¢e Bxasyple ut
gel s, Zﬁd Bl VeI T Ao FRBNE, TG ORyE Coisth En 2 RN B 97 BroodeRiRR LI -
agents, g{)g&samne\&w@dmaﬂmlmto B4 gqeniM) afd- m&l‘o@mmm@ﬁm 8, 5 gs

descrlbed The above~deseri bed conpositions be used. to f ect

contact | et#9%s yieldhof othg adrsired nradust okess 9@@14590\/\/151?1'6;!’?‘% Aaabysis | °f he

art, |Vior cal t $ l. -8zl enpye47$0 bqse s
t~f the pa?ﬁer‘?f%sélé tk%gg %Ilb% ?fm»%jrlsem lg 3|7nFctﬂmg @&ﬁgg tlm : N?

time suffit5.20¢Cta94PNmt EAMSChd6): 8i3se2.9 (ThilE)i 2nttsy SHoN-GHB), lt%h 851])4 1/7 be

acconpl i shed Eﬁ b n {u vernlght (i.e.)
appr oxi mat &'3 1&2‘6@@@8%&%# 81 §§§§Z%ﬁ3°&9 hsefrlloge finsed and
placed in the eye. Prior to imrersion in the disinfecting conpositions, the
| enses will preferably also be cleaned and rinsed. ' is The eonpositio~xs
and nmet hods of the present invention may be used in . conjunction with
various types of contact |lenses, including birth | enses generally
classified as "hard" attd |l enses generally classified as "sod". The
conmpounds of formula (1) nmay al so be included in various types of
pharmaceutical conpositions as preservatives, so as to prevent m crobi al

Zn contam nation of the conpositions. The types of conpositions which may
1l~e preserved by the conpounds of fornmula (r) include: ophthal mc

phar maceuti cal conpositions, such as topical conpositions used in the
treatment of glaucoma, infections, allergies or inflammakion; otic
pharmaceutical conpositions, such as topical conpositions used in the
treatnment of bacterial infections ar inflammuation of 25 the ear:
conpositions for treating contact |enses, such as cleaning products and
products for enhancing the ocular confort of patients wearing contact

| enses; other types of ophthal mc conpositions, such as ocular |ubricating
products) artificial tears, astringents. and so an; dernatol ogi cal
conpositions, such as antiinflamuatory conpasitiatts) as well as shanpoos
$ncl ot her cosnetic conpositions; and various other types of pharnaceutical
conpositions. The present invention is not limted with respect to the
types of pharmaceutical cort'rpositians in w xieh the conpounds of formula
(I~ may be contained as preservatives, but the conpounds are particularly
useful in preserving aphthalntic and otic conpositions fromrtXi crobi al

cant at ni nati an. The Conpounds are particularly usefktl in these types of
conpositions. due to the ability of the conpounds to exhibit a preservative
effect at very |ow concentrations, w thout adversely affeetirig
ophthalt~riic and otic tissues. Tha follow ng exanples are provided to

further illustrate the use of the _ ' conpounds of farnmuia (1) in
phar maceuti cal conpositions and to denonstrate the antirnicnbial activity
of the compounds. . Enple ~ . The followi ng fornul ati on represents an

exanple of a contact |ens disinfecting solutit~n of the presont invetion.
tri this formul ation, the am nobi ~uani de oonpouri ds of the present

i nvention function to preserve the formulation from m crobi al
catttatnination during storage. The conpounds al so function as an active
di sinfecting



agent when the fotmulatlo~n is applied to contact |lenses. , , - 12 1~
J U~ ~00~ In~redl ent Conpauc~d 5arbita! AMP-95TH Sodi um *~itrata Sodi um
~hl at ~de Boric Acid EDTA Tetronic 1304V Purified Wa~tef 1'iClI NaC]—I
» ~oncer~tratioa (w 0,40D5 1.2 4.45 O.GS 0.1 0.6 0.05 0.0S q, s. JhUN 002
7: ' S'" In the foregoing fornmulation, the term"Conmpound” !s |nten ed to
represent any of the ami nabi guani des of ot'~trtula (1). The focnul atiott
is ats aqueausi isotania solution. The solution can be prepared by
seQuential ly dissolving each ing~rtdEzgample3wat er, and adj usting the pH of
the resulting salutlan, if neccessaDr. Exans ' The follow ng forrnui~tion
r epr esent sSwthEﬁeof@nmppund(Numb@‘oht act lens ' disinfecting solution of the
present itwention: _m ~S,aa- 2ao0z t agyed! eat Copeeutratiud (W v
% ConpoundO0. 001 Soxi ¢ Aali dO S8 ' Sodi um Bor at €0, D| SOdI um EDTAQ. 05Sodi t, ~
Chl ori de0. 4~Purified V~I'$terq. ch|100 Na Fi phi 7.0 The foregoing
~ar~nul ation is an aqueous, C1zk5 &{/ Nfrt Ban be prepared in the
same manner as the sol ution of arrpl e §Hab ) anple _7. . The
antimicrobial activity of the solution of Exanple: containing 0.000S wv %

of the ami nabi @H99@§p+£EMe% 4BhemEd BpHEATRALIL oNCondbouts (feeBrmtpld 1-

elative tt~ th m croorganl eval uati on was Eonduct e a.n¥
ine

det er mi ni nghdviep vmstmﬂtzedwﬂhlﬂcﬂ gH@- 25811‘61 b &V, Nedodeedmgthyl-hi3prgpancd

papul at i s IRE WPLE as
fol | ows: WS%?rcﬁgxﬁﬂés Lrﬁd&a%@ ~ar r Eg %l}lgfnrgﬁ%ﬁgggc%fs?sjd I

St aphl 0GO~giiesdedired erigiuct. oBlemeRtad lmtlyas: Galed fhmefHesNé:lS) (020 56.98; H,
Reduct 4an g, 240eR0% 3 98.02 Found: C, 56.68; H, 10.62: N, 14.19; C1, 17.85 Naur. (CDCly) §

2.9 (N-CHj), 2.3 (broad, 2H), 1.9 (broad, 2H), 1.7 (broad, 2H) 1.5 (s, 32H), and 1.1 (4,

6H).
Example 4
Synthesis of Compound Number 4;
2HGCI
/NMN JLNJLNM |
c{ HCI HOl h 12

A mixture of N,N-dodecylmethyl-1,3-propanediamine dihydrochloride (2.0 g.
6.1mM) and 0.7 g (7.9 mM) of sodiumdicyanamide was reacted in 40 ml n-butanol under
reflux for 5 hrs and aqueous NaHCO; was added. The organic layer was separated and
dissolved in chloroform solution. This chloroform solution was washed



4,9 . These results denonstrate that |the am nobi 8uani des of fornula (1)

.have patent 'antim arabial activity. -14 ~ g ~u~s z Examale $ ~. . The
antimcrobial activity of the solution ~af Exanple-:6: cantai ni Eggém%ng %
v /o of Conpound IrTa. |, was aisa evaiuatod using essentially t

procedure ss_ those described in Exanple'l above, The result hR8APi32
foll ows: MWQEH¥HI anism~."a I~1C-a al bl CCO x?s Serratia nrarcescerrs -
St aphl acoact ~t anreus Logl Q Reduetioa at b baurs '1.4 3.0 ~. 4 Lagi ~
xteductfoa at ~4 baur$ 4.3 4.~ Tl xese results further denonstrate the
patent antim crobial activity of the atninobiguanides of the present .

i nvent i on.will aiuequs-NaHCOf hindawarémiuccessively and oongentratethén woguad This ~.

L1 S e e B et 6 1 B KA g
T e SN S K SRS nale SR I e
oo ity bR 1 SRR AEIRS A 6 5 I . e
Conpound Ngy, 3H),1.5 3, e8HY,ha QBha! 3EDI N"PRK asYaRogianidiae 013igl AuS mM) iveas
reacted with 0.51 g (1.5 mM) of dihydrochloride salt of N N-dodecylmethyl-1,3-
propanediamine in 0.5 m! of amylalcohol at 155 °C for 3 hrs and precipitated with
acetone. The precipitate was dissolved in ethanol and adjusted to pH 1.0 with HCL.
This was concentrated in vacwo and crystallized from ethanol to afford 0.71 g. (70%
10 yield). Elemental analysis: Caled. for C34H3N7.4HCI (726.26): C, 56.23; H, 10.69;
N, 13.56; C1 19.53 Found: C, 55.86; H, 10.30; N, 13.71; Cl, 19.20. LC/MS confirmed
the above structure, Nmr (DMSO-dg) 5 3.3-2.9 (m, 12H), 2.7 (s, 6H, NCH3), 1.9 (b,
4H), 1.6 (b, 4H), 1.3 (s, 36H), and 0.8 (t, 6H, CH3).
The compounds of formula (I) can be used individually, in combination with
15 one ot more othet compounds of formula (I), or in combination with other
disinfectants or preservatives. The compounds may, for example, be used in
combination with the polymeric quaternary smmonium compounds described in
United States Patent No. 4,407,791; the entire contents of that patent are hereby
incorporated in the present specification by reference. As described in the ‘791
20 patent, those polymeric quaternary ammonium compounds are useful in disinfecting
contact lenses and preserving ophthalmic compositions, The most preferred
polymeric quaternary ammonium compound is polyquaternium-1. Such polymetic
quaternary ammonium compounds are typically utilized in an amount of from about
0.0001 to 0.01 percent weight/volume (“w/v %”). For the agent polyquaternium-{, a
25  concentration of 0,001 w/v % is preferred,
The amount of each compound used will depend on the purpose of the use,
e.g., disinfection of contact lenses or preservation of pharmaceutical compositions,

and the absence or inclusion of other antimicrobial agents. The concentrations

-9.



A conparison of the activity of Carctgaund Na. 1 when cantaittcd in a

distilled water vehicie~ta~the~aativit~r o~Conpound Na: | when cg-tj@w%ﬁuz
in buffered, isotonic solutions shows that the anm nobi guani dcs défat
. present invention retain their a,ntimcrobial activity when utilized in the

presence \QB g@ﬂisym.chl oride ~.rtd other , excipients camampcyasntzsned in
phar maceut'| (?a aotttpositio~ts. This retention of activity~,i~ appas~rtt

froma conparison of the aatimcrabial activity denonstrated,itt Exanples 7
and $ with the arttimcrcrbial activity decrionstrated in Exanple .~- ~

~ ~ a ~ Zaaz The clains defining the inventi are as follqws: A tér'le
phar mce@ﬁtﬁé&ineéo%dl%q t’WSFFSIPB& Fst?'ﬁf é}&‘%/‘\"?iﬂli‘%%cm%sl ‘éﬂ%,%eczf}"ﬁ?‘b%@?'ngl: a
d.of the fallow f [ 1Qa Gy Sy s+ th
ene: - RiodierRef 25 *a I el fro dSinfbac R Nen(gmm s offeclife b prekefEr ' 1€
fromthe 3% LShi N bR isinfettionavitl gererdl rthe.
aryl, ar?/(lggﬁ(%ﬂ&?ggélt%gf'cggg?:og%éﬁﬂggg%ﬁﬁ ﬁ(}‘%m{; gmcx(r)@g) aﬁ%erf:ycll}:)gf kytIm(C?,
to Czo);rdige BB fohd dbouer€000t @amboor GILf percent whd %r {*wsl dled fThem t he,
group consisting of hydrogen, alkyl (C- to Czo), am naal kyl (Ci to Coo),
aryl , s ar yomieyrations used Gon preseryationywilk genermdlyt be anothearaageyel Gonk pboutcs t o

C-a); and X.is alkyl (Cz tooCZa), optionally containing one or nore
subst i t U800 ¢o abowl-0b WA group consisting of cyclaailcyl (C3 to Czo),

aryl, arylalk C~- t0.Cz0 | = ~ ol
p h)alta mac eﬁt i C alﬁlﬁ %g%{tmséofgﬁg lp?%?ﬁétr %‘6” F Mﬁg ﬁdﬂ )étﬁe gé‘geg c% ?r\P éﬁilagﬁeem%sh g‘rnef or.
A conmposiyhiio ' | a4 ieBi ysthogt @Rilkd frf o g tigxau
consirrgti r%mo#b@ﬁw %?%&gggaq%wé{r%gggegﬁt&zgz Eto C?, 0) grad cycfotg?(kyr)
(C3 to Cgempovitidhs ndy amtaiiia avide verietytaftingredients hachrasupnicitysagentsn(s. f
hydrogen, alltyl (C-to Czo), arninoall~yl (Cl to Cxo) and cyclaallcyl, (C~
to Cazo); segitmX chlosidee core dmannitel),hssugfastants ok Bst iNQLYGRY IRWDJ('&I‘QO a)
d alkyl (Cz t bstituted with | qal kyl (C3_t 3.
composi | ol ednIrmipooRy roRy Ene Rl ters) | Giendly BRstRE mgdis Ve ro
and R4 are selected fr th I Skl cﬂ%\%‘ ; - to
Czo); ané’yﬁéfﬁ’@@@ﬂc‘ﬁ’sﬁ‘% FSﬁr‘@%@ ggcri g’%& l:%?\lg P%F S{r%ﬂ)ég {lgﬂ%h fé\{ll?’ géow% and
| kyl (Cyat it ' | dientéd thd\ability of
compost 1 e B oy ) R o ot byl R 15
dadecy! , tRe componddsofformuid (Ritd et their astimicrabizlcacgivitaip thepsesence §f of

1, 4di met hyl pentyl, heptyl, decyl arid, N methyl-Ndadecyl am no propyl, 5. A
corrpolﬁiti&ﬂﬁﬁdﬂé&ﬁsd-‘ia@lmﬁéﬁlﬁiﬂm’@tﬂ%ﬁfmerPTRﬂgménYFé’ctWr, Rz is dadeeyl, R-

's hydrogen, Rﬁelgp&mﬁfrgiicrrc%trr?ﬁlés?t?@ntsyolf 18 Prdbeht irVeRibh will be fbrrhuthtet s6%¢
to be compatible with the eye and/or contact lenses to be treated with the
compositions. As will be appreciated by those skilled in the art, the ophthalmic
compositions intended for direct application to the eye will be formulated so as to

20 have a pH and tonicity that are compatible with the eye. This will normally require 2
buffer to maintain the pH of the composition at or near physiologic pH (i.., 7.4) and
may requiré a tonicity-adjusting agent (e.g., NaCl) to bring the osmolality of the
composition to a level that ranges from slightly hypotonic to isotonic, rejative 10
human tears, This range corresponds to an osmolality of from about 220 to about 320

25 milliosmoles per kilogram water (“mQOsm/kg™).

The formulation of compositions for treating contact lenses (e.g., disinfecting
and/or cleaning) will involve similar considerations, as well as considerations relating

to the physical effect of the compositions on contact lens materials and the potential

- 10~



18 6. A conpagitian according to any one of clainms 1 to 5, wherein the
conposition is any aqueaua salu.tion and the concentration of sai d conpound

~in the conposition is in the range of 0.00pl to 0,1 wv /o. fm&ZBOZ

ofthe followng forn~-,ula; R H NH F~3 R2-N- X- NH- - - NH- C-N-R4 (

RL is sel egp@gglg g the group consisting of alkyl (C to Cxagcressstzrnal Kyl
(G to Czo) ci oy~cloxl kyl (C3 to C~a); k2,13 and R are the sane or
different and are selected fromthe group consisting of hydrogen, alkyl (Cl
to CzZa), aminoal kyl (C- to Coo) and cyclpalkyl (C~ to Czo) and Xis

sel ected fromthe group consisting of alkyl ( to Cto Czl_hto

Gi 0) subsfaf binding\of bsoMtien| fE/F he campgnents e GOMRY lHﬁE |lqi§

kol ( cSomiRes Ly B rasfia-CoRRTRAMS, IR By ﬁwﬁhﬁh@‘%ﬂgﬁ’g&%@#@ Bi ng
Cher e 09 fhtyllfted a el o rbu?gnaﬁa@ﬁ&ﬂ’éd’ecy AEERY haﬂ?%oab Sohfiong

wherein ~1'S propy rogen,

i s sel ect kglwellom §ipeasions, g?eQQSdrﬁit scnan ofTHe é&nﬁesnﬁuhpmwyéommm yhnetglestyl
and N-net hyl - N-dodeayl amino propyl. 1 U A conpound according to claim?7,
whor ei B8 Rtorisityredgents. RrfictanisdetsgbsityRaadjsstingiragents, amd buffering agents, as
1,4-dimethyl pantyl, and ~ is propyl. 1 Z, A nmethod of disinfecting a
cont act |dnwm¢cqboyenpr| ses soaking the lens in an aqueous disinfecting

iS'ng_trl S.”pgf“ " Vi ana-dsp St L bGPy iy, e d B8 cifltelt BSoee Bhsss i, o
R i sol axpordiiee R pidgessty knbhun o, (ose sRultd Iy e g, Mors spbelealy ot O

(G- to Czdarpesiill.fist be sénpbed ffomi the(@@s, of thy! |pa!i§ds}<add then will B donnrensed

cycloall~yl (C~ to Cxo0); 1~~, ~t3 and R4 are the same or different and are
{sel ectiod fin die t:d)mpgsmups foms tisne mﬁioi‘enhyu drsgmﬁept theidgnsesCi This i lmmgrsnon will

am noal ky

C20) and léyméléy 89@%@9? @zhi)aal%la&‘gg SORKINg ;hge lglzli%ﬂm@@fl) Wit g%/mlg%ca-e-,
chns: et i ngPBroXiarIg o) RS et Rufsyy) TG Jonted Ly e Sfss A o e

aryl axyal etk (Brfod (b [hdi@isioRin & BRIATBEEN L6ApoHRAS CiNeARhSRs Rl pHTBRBR |

and an aquéous vehlc ere
also be cleaned and rinsed.

15 The compositicus and methods of the present invention may be used in
conjunction with various types of contact lenses, including both lenses generally
classified as “hard” and {enses generally classified as “soft”,

The compounds of formula (I) may also be included in various types of
pharmaceutical compositions as preservatives, So as to prevent microbial

20 contamination of the compositions, The types of compositions which may be
preserved by the compounds of formula (I) include: ophthalmic pharmaceutical
compositions. such as topical compositions used in the treatment of glaucoma,
infections. allergies or inflammation; otic pharmaceutical compositions, such as
topical compositions used in the treatment of bacterial infections or inflammation of

25 the ear; compositions for treating contact lenses, such as cleaning products and
products for enhancing the ocular comfort of patients wearing contact lenses; other
types of ophthalmic compositions, such as ocular lubricating products, artificial tears,

astringents. and so on; dermatological compositions, such as antiinflammatory

<l



X2. A-method according to claim11l, wherein; R-is selected fromthe group
consi sting of alkyl (C~ to Czo), aminaalkyl (C, to Czn), and cyclgall~
(G-to Coo); R, R and R are selected fromthe group consisti ng1(g JIUNIZUUZ
hydr ogen, al kyl (C, to Czo), amrioalkyl (C~ to Czo) and cycloal kyl (C3 to
Czo); and X is selected fromthe group consisting of alkyl (C2 to Gu) and
al kyl “(C2 to C o) substituted with cycloalkyl (C3 to Cza); ax a
pharmaceutically acceptable salt thereof, 13. A nmethod according to claim
12, wherein: 1~.~i.s alkyl (C~-to ~Z0); Rz, R~ arid R4 are selected from

t he group consisting of hydrogen and alkyl (Cl to Czo); and X is selected

subst | 1 GeRIPRHRIGRRE 3a el Sy o0 o Sbindil e BhbNidens, 4 bafieys,
12, V\hercﬁﬁe%}ttéa'é%s?@ﬁmt scelMicdlSo ¥onsRz is dodecyl, R3 is hydrogen, and

R4 is se e group cofisi sting of 1,4-dinethylpentyl, heptyl, .
docyl anal NTHiptebedt-idoaaior isamt Nimidowith reshiact 1 thetypes eipharnaceytical cl ai m,
1 ~, wherein R 'is nethyl, Rz is dodecyl, R3 is hydrogen, R~ is

1, 4- di nuomypasiticngl imnwhich sther apgipounds of formula B anay nbe t epndainednas of
clains 11 to 15, wherein the solution capntain$_qne ar nore c unds _of

f or mul a pregervativescbucthergampanids are particulanlyusgfu GPM@FP’Y‘BE(RP%WW'%“ 7. A

151" S5 Eeidod o o ol e POl LR
Corocs AR B hAGERURIET o iephSEef A ORI,

wher ei n: prigserivativeee ffedtart viery fow Bencentrations ittt advedsely affecting-opththabmiy ,
amrtaallcyl (ClL to C20), aryl, axylalkyl (G to Co), arylaxyalkyl (C-to
~xa) an QussMgs. (C3 to Czo); ~~~a ~ zoa2 R-,1~.3 and R4 are the

diff t d, | ected f .St h ,

kol (L to- Eb folldie it are previded g ietRer SRR o e bEARE""
| -~ O ‘ ’ M '~ Py . d ~ i | ~ t
Cov) . optThalids of SodflaTY Af KhaRfatiicaleololifehs ke Behindtate e~ 1°
group caagirhicréliaPictivicy ftheonigeunds, CZO), aryl; arylalkyl (C- to Coo) ~d

aryl oxyal kyl (~. "~ t0 30)r or a pharnaceutically acceptable salt thereof
19. A pharnmaceutical conposition according to claim 18, wherein; R~ is

sel ected fromthe group consisting gf alli | «(C~ to C20), am noal kyl (C, to
.Czo), and cycloal kyl (~~ to Coo): R&,‘.’M&-M are selected romthe group

Coeront kot (LI $5085fhe Silhioriegh et ool e HothulePloiufntioay
2l k1" ( ClbfioRiof e bsahiiied fon. 1 @nPhorubiicn, Wexininoblguidoniipousesa (o

of the present invention function to preserve the formulation from microbial

contamination duting storage. The compounds also function as an active disinfecting

agent when the formulation is applied to contact lenses.
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20. A pharnaceutical conposition according to claim1l~, wherein R is alkyl
(CL to Coo), and Ra, R~ anal R4 are selected fromthe group consisting of
hydrogen and al kyl (~~ to C~so). 21. A) pharnaceutical conpositi og 2002
according to claim 19, wherein X is propyl, RS is nme#hyl, R2 is1 OJ&N’L

R~ is hydrogen, and R4 is selected fromthe group consisting o#

1, 4-di net hyl pentyl, heptyl, decyl and N-nethyl-Ndndecyl am no propyl. 22.

A pharnmaceuti cal conposition according to claim19, wherein R is nethyl)

Ra is dadecyl, R~ is hydrogen, R4 is 1,4-dinmethylpentyl, and X is pxapyl.

23. A pharmaceuti cal conposition accordung to any one of claim18 to 22,
wherein the ciﬂﬂ&fﬁ%n cantal ns one or nar Coneaptratlos (Wi/vi%)nula (1) at a
concentration Qf 0.4U001 to 0.01 wv % Z-0~. A pharnaceutical conposition
according to c UMRPYME wherein the conposi tion iﬁ'@ﬁsaqueous cphthal m c
conposition, %_brbit phar maceutical conposition ai';or ding to claim 24,
wherein the congasition is utilized to treat contdct |enses. 2G A

phar maceut i calANfmpeseti on according to any one gfgsclains 18 to 22, wherein "
the conposition is an ophthal mc conposition. 27. 2\ phar maceut i cal

conposi ti on adodivinr@ittate any one of clains 18 toQg§, Wwherein the

conposition ig $n acEJeou.s solution and is utilized to treat contact |enses,
28. A ph$nnac ram Chlongesi ti on according to anf.lone of clains 18 to ~2,
wherein the ~gppasiitian is an atic conxpasiticn. ~~~a~ Q02 zI 29. A
phar maceut i calaé@b"rﬁﬁ ition according to any anel$f clainms 18 to 22,
wherein the ¢ ition is a dermatal ogi cal carrpg\ai tian. 30. A nethod of
preserving a pharmnmaceutical conpositiaz~ framm ébi al cantam nati an,

whi ch conpri séRetignit P804y a conpound of the fol Ig_\g'sng formula in the
conposition, in are ‘anpunt effective to preserve the cax:nposition: 9 3

Ra- N- X- NH- - ~w Butifiad Water (1) wherein: R~ isqsel@®ted fromtho group

consi sti ng of 1 to C20), atninoalkyl (Gl to C20), aryl, ~arylal kyl
(C3 to C20)) kal (C- to Cxo) and @fePHal-Ryl (C3 to Caa); Ra, R-
arid R4 are the sane or different and are selected fromthe group
cans9sting of hydrogen, alkyl (~~to C-a), amtaaal kyl (C to CZo), aryl,

aryl al kyl (~~ I | I 0% d ;
Szl 4 T s TS PetomoMy KONTIEON, e Wi T CoRHOURAT IS MALARLA Y ropfeledt”
subst i t-.uamysofste aminobiguanides evfofoomplacns The ifomnulatioy 43 anldqukods;IsstonicZO)
aryl, aryl al kyl *ﬁ~ to ,CZO%nSnd aryl oxyal kyl (C3 to ~a)~ ar a L
phar nace _"E,t!ég‘\*y EEBM@_BI propatydoby seayentislly-dispolying epsheingredicmtoing
Phar mac e iR anf Yufiiible'thé PHFSF e Todluhg soil bt 1P Recetfif) &' ™

Example 6
The following formulation represents another example of a contact lens

disinfecting solution of the present invention:

-1t.
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R is selected fromthe group consisting of alkyl (C~ to Czo), arninaalkyl
(C, to Cza) and cycloalkyl (G to C20) Ra, R3 and R4 are the sane or
different and ara selected fromthe gnat~p consisting, of hydrdenJU&NkZﬂUZ
" (G~ to C-a), amnoal kyl (C, to C20): and cyvlaalkyl (C-to Co); and X is
selected fromthe group consisting of alkyl (Cz to G Q and alkyl (C~to
C,a) substituted with cycloal kyl (C3 to C20) 32. A nethod of preserving a
phar maceutical conposition according to claim 31, wherein R1L is al kyl (C~
to Coo), and R2, R3 and R4 are selected fromthe group caneisting.

of hydrogen acrd alkyl (G to CZO. 33, A nethod of preseryi a

phar macet ~t i cdngrediPRti ti oz~ according to céﬂg@m is propyl, R
is nethyl, R=is dOdIﬁ:éyl’ R3 is hydrogen, and R40i@0§|_el ected fromthe group
consi sting of “OMRYURG: hyl pentyl, heptyl, decyl an net hyl - N- dodecyl

am no P-~Yl, Bélqogﬁﬁffpod of preserving a pharnrrgcegtical conposition
according to , vcrherein It~ is nmethyl, R~ is dadecyl, R3 is

hydr ogen, R4 iSi)dhrﬁ‘B.’drtafbet hyl pentyl, and X is prdp}8. ~~,~a~ ~0 22
35. A nethod according to any one of clainms 30 and 34) wherein the
conposi ti on cdbisedinm EDTAr nmare conpounds of fofh@fa (x) at a
concentration of O fll] to 0.01 www a/o. 36. A hod according to claim
3S, wherein tk&dl%@@ﬂdﬂon i s an aqueous opht hal*® c conposition. 37. A
met hod accordifng. o i m3b, wherein the conposi.ti is utilized to treat
cont act Iensesﬁ@ﬁdﬂﬁ%ﬂet had according to any gﬁ"élgp clainms 30 to 34,
wherein the c insgn is an ophthalinic conpogigt i 039. A nethod
according to md;f claims 30 to 34, wherei ﬁst Rgpz:gnposi tion is an
aqu8ous solution and is utilized to treat contact |enses. 4p. A nethod
according to any one of clains 30 to 34, wherein the conpogition is an. otic .
coz~nposi ti an. Theforagoipgfounulationds an aguecus, isptonic solution. i can be prepared
wherein the,eanpasitiat~ is a dexmatgl ogi cal conposition. 4Z. A sterile
phar rraceu{;i@ﬁlsg‘gﬁﬂmiaf' S%IE“B‘EP?ﬂEE&PﬁF éﬁé"%e of clains 1 to 6 when
used to disinfect a contact leu,s. 43, Use of a conpat~nd of formula (~ ~
defined in any one of clains 7 to 10 far the preparation of a sterile
phar maceuti caa comnposition for disi r‘IEﬁﬁi%]a contact lens. .Ar. AU .AL. A

AYR AUL.Aly2. ASY. ALO. A A(L A@A AYTR - R A AY(yr AL AShs. Ay ML IR AV( TV
dg&xha j o = The entimicrobial activity of the solution of Example 5 containing 0.0005 w/v

% of the aminobiguanide identified above as Compound No. 1, was evaluated .elative
to three key microorganisms. The evaluation was conducted by determining the
extent to which the solution reduced an initial population of about 106/mL
microorganistms over time. The results were as follows:

Logs Reduction Log,, Reduction
Microorganism at 6 hours at 24 hours
Candida albicans 2.1 5.0
Serratia marcescens 39 6.1
Staphlococeus aureus 3.7 49

These results demonstrate that'the aminobiguanides of formula (I) have potent

‘antimicrobial activity,
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{vql gb\ W cal] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca. U c”ay cal] ca] caU]-ca] cTa] ca] cal] c<a] ca

CMY! <F>' 8Md% zupkf a\ VU] ca] ca] ca] ca] c$a] ca] ca] ca] ca] ca] ca] cal] daﬂchNm C

' a] cal ca] caJ c: a]jca] ca]c”a] ca]ca] ca]ca]ca] ca]ca]ca]cal (O

BICHT W' " #VHgH### $. &) 8&8&3' (t ((() +6+++F- zupkf a\ WJ] ca] ca] ca] ca] ca] ca] cal] ca] ¢
a)J ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] c(a] ca] ca] ca] ca] ca] c$a] ca] ca] ca] ca] cal] ca]
calF-O _-a----- S % IBIFLIKIM]YIdIh e/ 11T vp) d_YTzupkfal] cal ca]
cJaU] caV] caU caU] ca] caU] cal] cal] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca]
caU] ca] cal] ca] caU] ca] caU] ca/// AOVO"O" OkOWO0000000000000. 11111! 2r 234nb5} wr mh
c"YTkf a\] ca] ca] ca] ca] ca] ca] ca\/] caj mcal.)] calcaV]ca] calc(a]ca]lcalca]c

2;’]6‘5?;’]7;";‘]8335‘]3%%&]39“3@{ y\% %é@% Huon of Example 6. contzining 0.0005 wiv
5 S SRS 1) At e MR PRORLI P SRR Sy m

R<d<thpza gf’@D}.—ﬁé A "
g!a]cga] ca ggjsgg F fWa ca ca&]@ﬁ (l?gé\:t}]zc ca] cg] X%]C]cg?]cg?/} gg] gg] gg]
ca] c*a] ca] cal GG’ HPHKt LLMNPNNUOgOs QuO06Q RSTUVWMXY XXY1 Yr ZZI [ K[ R T[ {vql gb[ U] ]
cha

U] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca]kegldbRedbetipna] ca] cab?glaq R&@]léﬁf'é( a] ca] ca]

Bhea! T[[[Z2\a\\\\ at 24 hours -
oo el oo el e ST LR o o e

Ul c”a] ca] ca] c@dl]ld}dalg]’bjca]&t aU c. a] c. a]b4] ca] c”a] ca] ca] ca] ] ca]jc”a] c*a] ca]
cal] ca] cal] ca abbbbcl ct ccccct ddddddd eee+f: fvfffffytnhb]l ¥XRnga[ U vqU]ca]c
a] caU] caV] ca] ﬁﬁ"ﬂrﬁ%ﬂ“a Ul c~a] ca¥'ca] caU] ca] caU] caV] &% WV ca

U] c”a]-ca] ca] c$ a] cal] cay] caU]

"aU] ca] caf f ggj %] [ k} mmmoqqrr! rrrssss#s sstettztoid Z ca] ca] ca] cal] ca]
caU] ca] cal] ca] ca] c gﬁ‘] ca] c*a] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c
..ajca]c

a] ca] ca! t wex*xUxyyyzzz{/{0| || av¥% 7zupj e [ UU] ca] ca] ca] cOaU] cOa] cOa] ca] cal] c
a] cal] ca] ca] c¥hese] eashita] furihien | dempormbatd thé)] sorpnta pntiinierobid] cadtivtyc of ctapca) ca |
L' *ur&6. | W zupj e [UU] taLca] ca] cOaU] cOa] ] ca] ca] ca] ca] ca] c8a] ca] ca] ca] ca]ca]c
a] cal] c af@inahiguas @ pPEespatinyveRtion.ca) cal caj caljca@G v

F10% " & () - my" 100/<z& () #LZ10% & ()-m(10%& ()-,10%& ()-10%& () - @Tq&x~_@&
"10% & ()- "10%& ()-sfF$10%& ()- fF$10% & ()- F10% & ()-mY

F109%&' () - nxhadEY("10%& () - f&$10(y‘7E§m(|ﬂp'I§910%& O)-

The antimicrobial activity of Compound No. 1 at a concentration of 0.0005w/v -

% in water was also evaluated. The results were as follows:

Log10 Reduction Log10 Reduction -
Microorganism at 6 hours at 24 hours
Candida albicans 2.1 3.8
Serratia marcescens ' 55 3.9
Staphylococcus 4.1 6.0

awreus

These results demonstrate that the antimicrobial activity of the solutions tested
in Examples 7 and 8 above is atitibutable to the aminobiguanide of the present
invention (i.e., Compound No. 1), rather than other components of the solutions. '
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#'10%& ()- L!1"10%& ()- | 10%& ()- a j dES8$10%& ()-36"10%& ()-3
410%& ()- 310%& ()-31"10%& ()- f/$10%& ()- | mno  ~@ "10%m®& ()-
&S10%& () - #10%n& () - 11 @LOY5& () -5 10z 10z 10z :"10%& () -3 CYvHN 2002
" dB~ @f&10%}& ()--1"10%m& ()- ,$10%& ()- 3 °~ 10%®& ()-1 4
10%& ()-1"10%& ()- f

A comparison of the activity of Compound No. 1 when contained in a distilled
water vehicle to the-activity of Compound No. | when contained in buffered, isotonic
solutions shows that the aminobiguanides of the present invention retain their
antimicrobial activity when utilized in the presence of sodium chioride and other
excipients commonly contained in pharmaceutical compositions. This retention of
activity-is apparent from a comparison of the antimicrobial activity demonstrated in
Examples 7 and 8 with the antimicrobial activity demonstrated in Example 2. .
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10ff -10ff 10ff! PO() 0 HOYEEE () - 25 10%6EE ()11@.03/%(2002
© 940% f & ()- F>8\A<uS4l, 3" 10%GE ()-!s", 3" 10%& ()-!1, 3" 10%5G () -

S310%GE () - 3" 10%G& ()- " 10%G& () -\ Me[ iS4 510968 () - 210%R’ ()-
1GLO%GE ()-! N, 3" 10%6G8 ()-! D , 3" 10%3G8' () -1 D, 3" 10%3G&’ () - MluV7Z" 10%&’ () -
#10%&' () -THelélahifs dofting Seln¥Edton are as follows:
10GG 8MLOYEGS! () - Y710%

o0 srLorkC (VAR (ARl ICITSE QB And 2o hlad! ida oo
7 100ire: TR ). 3 e () < W Sa TRV | 11 L SY3" 100 () < 100
10m 10m 10m 4Zz" 1@@@1(9%89_1’412&' fodlowing ﬁﬂgggf%' RO é%%&i @%gié%;/qf&gg K
| PsmL0% § 'H | @0%: ()-!D Y3"10%& ()-!D Y3"10% ()-! @ Y3" 10% () - Y3" 10% (
)-&&3' (())T)T1RG<!! 10 10 10f)10%& ()- ! 1G 10%& ()-G !; | G'10% ()-G

| G'10%& ()-G R NH NHR®
Rz—ll\l—x—NH--g—NH—E-»!!I—R4 (D) i
wherein;

R! is selected from the group consisting of alkyl (C to Czg), aminoalkyl (C, to Co),
aryl, arylalkyl (Cy to Cap), aryloxyalkyl (Cs to Czo) and cycloalkyl (Cs to Cao);

R2, R® and R* are the same or different and are selected from the group consisting of
hydrogen, alkyl (Ci to Czo), aminoalkyl (C; to Cu), aryl, arylalkyl (C; to Cao),
aryloxyalkyl (Cs to Cap) and cycloalkyl (C; to Cy); and

X is alkyl (C; to Cap), optionally containing one or more substituents selected from
the group consisting of cycloalkyl (Cs to Cap), aryl, arylalkyl (C; to Czo) and aryloxyalkyl
(Cs to Cyo),

or a pharmaceutically acceptable salt thereof; and

an aqueous vehicle therefor.

2. A composition according to claim 1, wherein:

R' is selected from the group consisting of alkyl (C) to Cao), aminoalkyl (C, to Cao)
and cyeloalkyl (Cs to Cao); 5

R%, R® and R* are selected from the group consisting of hydrogen, alkyl (C; to Czo),
aminoatkyl (C; to Cy) and cycloalkyl (Cs to Cyp); and

X is selected from the group consisting of alkyl (Cz to Cyg) and alkyl (C; to Cyo)
substituted with cycloalkyl (Cs to Cgo).

3, A composition according to claim 1, wherein R' is alkyl (C: to Cy); R?, R
and R* are selected from the group consisting of hydrogen and alkyl (Cy to Cy); and X is
selected from the group consisting of alkyl (Cy to Cio) and alkyl (Cz to Cio) substituted
with cycloalkyl (Cs to Cao),

4. A composition according to claim 1, wherein X is propyl, R' is methyl, R? is
dodecyl, R® is hydrogen, and R’ is selected from the group comsisting of 1.4-
dimethylpentyl, heptyl, decyl and N-methyl-N-dodecyl amino propyl.

5. A composition according to claim 1, wherein R is methyl, R? is dodecyl, R’
is hydrogen, R* is 1,4-dimethylpenty] and X is propyl.
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 10%d588 GuostinBed A eBARY (0, WIFOVEISEL () - | yS@LO%
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"109RdA$&& ()-f Ordd Wmmae;ti@ >?2k?@[:vU4;  Y'10% & () -
$109%X & ()- 8 A compound according to claim 7, wherein R is alkyl (C, to Cy), and R?, R?

and R* are selected from the group consisting of hydrogen and alkyl (C; to Cag).

9. A compound according to claim 7, wherein X is propyl, R! is methyl, R? is
dodecyl, R’ is hydrogen, and R* is selected from the group consisting of 1,4-
dimethylpentyl, lieptyl, decyl and N-methyl-N-dodecyl amino propyl.

10. A compound according to claim 7, wherein R' is methyl, R? ig dodeoyl, R? is
hydrogen, R* is 1,4-dimethylpentyl, and X is propyl.

11, A method of disinfecting a contact lens which comprises soaking the lens in
an aqueous disinfecting solution for a time sufficient to disinfect the lens, said solution

compriging;
a compound of the following formula, in an amount effective to disinfect the
lens: _
lla‘ H H Ra
RE—N—X—NH—G—NH—G—N—R* 0
wherein;

R' is selected from the group consisting of alkyl (Cy to Cs), aminoalkyl (C; to Cy),
aryl, arylalkyl (C; to Co), aryloxyalkyl (Cs to Cyo) and cycloalkyl (C; to Cso);

R?, R® and R* are the same or different and are selected from the group consisting of
hydrogen, alkyl (Ci to Ca), aminoalkyl (Cy to Cy), aryl, arylalkyl (C; to Ca0),
aryloxyalkyl (Cs to Cy) and cycloatkyl (Cy to Cyp); and
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3 10w E§ﬂpmm$m{%wﬁuéqalkw1@s&w.m&w 140 & Cas) @yd aryloxyalkyl

) S) 10%* & (e&s@ @0) 10) 7"10% & ()- S5$10% & ()- P6Q RSThUU|[:vW; q
+10% & () -t 1 y+10% & ()-t$) Rr10%6*& 8-t$ ) +109R&' ()-t$ +10%W&y& ()-t$
P+109&k&k&' () - t SenaplvanmRgoutically acpeptable salvahersof;, anglgS&109&' () - &Y "10%) & () -

* * * *x (R () - 040%* & () - : :
o 10%e () SBABERIbE el () Ceviiong @ () eronzE (-
&810% & ()- T[\12.\\ A\rhbthod accotdifg & qliim V5, Widketh:( ) - | 10Q* 10QF 10QF
G109 & () - ~9pi L0 &dRom tl'.{égg!rlo&pog/gn stiﬁ‘lg o alkyl (C to Cy), aminoalkyl (C; to Cy),
and cycloalkyl (Ca to Czp);

R% R’* and R* are selected from the group consisting of hydrogen, alkyl (C; to C),
aminoalkyl (C; to Cy0) and cyeloalkyl (Cs to Cyy); and

X is selected from the group consisting of alkyl (Cz to Cyg) and alkyl (Cz to Cyp)
substituted with cycloalkyl (C; to Cao);

or a pharmaceutically acceptable salt thersof,

13, A method according to claim 12, wherein: R! is alkyl (C; to Ca); R?, R® and
R? are selected from the group consisting of hydrogen and alkyl (C; to Cy); and X is
selected from the group consisting of alkyl (C; to Cyo) and alkyl (C; to Cyo) substituted
with cycloalkyl (C; to Ca).

14. A method according to claim 12, whetein X is propyl, R' is methyl, R? is
dodecyl, R* is hydrogen, and R* is selected from the group consisting of
1,4-dimethylpentyl, heptyl, decyl and N-methyl-N-dodecyl amino propyl.

15. A method according to claim 12, wherein R' is methyl, R? is dodecyl, R? is
hydrogen, R* is 1,4-dimethylpentyl and X is propyl.

16, A method according to any one of claims 11 to 15, wherein the solution
contains one or more compounds of formula (I) at a concentration in the range of 0.0001
to 0.1 wiv %.

17, A method according to claim 16, wherein the solution has an osmolality of
220 to 320 mOsm/kg,

18, A pharmaceutical composition comprising a compound of the following
formula, in an amount effective to preserve the composition from microbial
contamination:

L W
R'—N—X—NH—C—NH—C—N—R' (]

wherein:
R! is selected from the group consisting of alkyl (C to Cz), eminoalkyl (C; to Cag),
aryl, arylalkyl (Cs to Cy), aryloxyalkyl (C to Cyg) and cycloalkyl (C; to Czg);
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21. A pharmaceutical composition according to claim 19, wherein X is propyl, R’
is methyl, R? is dodecyl, R’ is hydrogen, and R* is selected from the group consisting of
1,4-dimethylpentyl, heptyl, decyl and N-methyl-N-dodecyl amino propyl.
22. A pharmaceutical composition according to claim 19, wherein R' is methyl,
R? is dodeoyl, R® is hydrogen, R* is 1,4-dimethylpentyl, and X is propyl.
23. A pharmaceutical composition according to any one of claim 18 to 22,
wherein the composition contains one or more compounds of formula (I) at a
concentration of 0.00001 to 0.01 w/v %.
24. A pharmaceutical composition according to claim 23, wherein the
composition is an aqueous ophthalmic composition,
25. 'A pharmaceutical composition according to claim 24, wherein the
composition is utilized to treat contact lenses.
26. A pharmaceutical composition according to any one of claims 18 to 22,
whereln the composition iz an ophthalmic composition.
27. A pharmaceutical composition according to any one of claims 18 to 22,
wherein the composition is an agueous solution and is utilized to treat contact lenses,
28. A pharmaceutical composition according to any one of claims 18 to 22,
whersin the composition is an otic composition.
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aryl, arylalkyl (C; to Can), aryloxyalkyl (Ca to Czo) and cycloalkyl (Cs to Cao);

R?, R? and R* are the same or different and are selected from the group consisting of
hydrogen, alkyl (Ci to Cio), aminoalkyl (C: to Cyo), aryl, arylalkyl (Cs to Ca),
aryloxyalkyl (Cs to Cyo) and cycloalkyl (C; to Co); and

X is alkyl (Cy to Cao), optionally containing one or more substituents selected from
the group consisting of eycloalkyl (Cs to Cz), aryl, arylatkyl (Cs to Cao) and aryloxyalkyl
(Cs to Caa),

or a pharmaceutically acceptable salt thereof,

31, A method of preserving a pharmaceutical composition according to claim 30,
wherein:

R! is selected from the group consisting of alkyl (C1 to Czo), aminoalkyl (Ci to Cyo)
and eycloalkyl (Cy to Cyo);

R2 R? and R* are the same or different and aro selected from the group consisting of
hydrogen, alkyl (C1 to Czo), aminoalkyl (C; to Cx), and cycloalkyl (Cs to Cao); and

X is selected from the group consisting of alkyl (Cz to Cio) and alkyl (Cz to Cio)
gubstituted with cycloalkyl (Cs to Ca).

32. A method of preserving a pharmaceutical composition according to claim 31,
wherein R' is alkyl (C; to Cz), and R, R® and R® are selected from the group consisting
of hydrogen and alkyl (C; to Czo).

33, A method of preserving a pharmaceutical composition according to claim 31,
wherein X is propyl, R" is methyl, R? is dodecyl, R® is hydrogen, and R* is selected from
the group consisting of 1,4-dimethylpentyl, heptyl, decyl and N-methyl-N-dodecyl amino
propyl.

34, A method of preserving a pharmaceutical composgition aceording to claim 31,
wherein R' is methyl, R? is dodecyl, R is hydrogen, R* is 1,4-dimethylpentyl, and X is
propyl.
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35. A method according to any one of claims 30 and 34, wherein the composition
contains one or more compounds of formula (J) at a concentration of 0.00001 to 0.01 w/v
%.

36. A method according to claim 35, wherein the composition is an aqueous
ophthalmic composition,

37. A method according to claim 36, wherein the composition is utilized to treat
contact lenses.

38. A method according to any one of claims 30 to 34, wherein the composition is
an ophthalmic composition.

39. A method according to any one of claims 30 to 34, wherein the composition is
an aqueous solution and is utilized to treat contact lenses.

40. A method according to any one of claims 30 to 34, wherein the composition is
an otic composition.

41. A method according to any one of claims 30 to 34, wherein the composition is
a dermatological composition.

42. A sterile pharmaceutical composition as defined in any one of claims 1 to 6
when used to disinfect a contact lens.

43. Use of a compound of formula (T) as defined in any one of claims 7 to 10 for
the preparation of a sterile pharmaceutical composition for disinfecting a contact lens.



