WO 02/ 49683 PCT/ US01/ 50817 ANTI M CROBI AL CONTACT LENSES AND METHODS FOR
THEI R PRODUCTI ON RELATED | NVENTI ONS Thi s patent application clains
prioritywoommmsprovisional patent 5 application, U S. SePCT/NS01/BOL257, 030,
that was filed on Decenber 21, 2000. FIELD OF THE | NVENTI ON Thi s invention

relates to cont Ig;r}_%ss havi ng_anti m cr obi al pro erties as _well as
met hods of t heit JEM B C [ Aahd-ENSFagNDIMEBRGRRAPD THEIRHE
| NVENTI ON Cont act | enses have been cially to inprove vision

since the 1950s. The first contact [enses were made of .hard materi al s.
Al t hough these | enses are currRELATEuBMENmﬂyNsre not suitable for all
patients due to initial confort and their relatively | ow

h
permeability tol é Y. rﬁﬁt q‘_paql'é?‘t'%(?@!rﬁﬁﬁé'ﬁf@’ ﬁr%mt%EFQW%Pﬂalg%ﬁﬁ@n’frl se to soft
cont act | eé%%ats@ﬁsgd\? RGN NOY B0 G30, A s 3 Bif DERINerbAP Yodp t 0day.
Cont OFt abl e éd-¢co

Many users find soft Tenses are nofe and I ncr éas nf ort
| evel s all ow soft contact |ens users to wear their Ienses for far | onger

hours than users of hard cont e ite . this advantage, the
extended use of the |enses ca%?%hbo@‘?ggﬁ?@}{ﬁ@ﬁﬂ up of bacteria or other
i crobes, par ti TsanlntcRyRIARSRYAsn Al KASEEPAYIN b AEBEnRs 20t
cont act Ienses The -up of bacteria or ot he mcro uni que
to soft cowehes m@ﬁhl@dw@rtlwspmddcmy wse; @nddsforagg.t he use of hard contact

| enses @s well. 25 Therefore, there is a need to produce contact |enses
that ihibit the growm h of bacteria or other mcrobes and/or the adhesion

of bacterial ‘or other chR@K@F@OUN[?Cﬂ“TF% \ﬁéﬁ?ﬂﬂﬂam | enses. Further

there is a need _to produce contact |enses 0 not pronote the
adhesi on and/ or Cgntagt Ienses thave digea Ltﬁed earhmeraiatly thspronetvisios sirfcecteof t he

S et el ToSURRchOR el a0 AR SRR L e
mi crobes. [&n¥és P 4068RtNPGISdITRSY ﬁﬁ@ﬂ&t suitable for all patients due to their poor

15 initial comfort and their relatively low permeability to oxygen. Later
developments in the field gave rise to soft contact lenses, based upon hydrogels,
which are extremely popular today. Many users find soft lenses are more
comfortable, and increased comfort levels allow soft contact lens users to wear
their lenses for far longer hours than users of hard contact lenses.

20 Despite this advantage, the extended use of the lenses can encourage
the buildup of bacteria or other microbes, particularly, Pseudomonas aeruginosa,
on the surfaces of soft contact lenses. The build-up of bacteria or other
microbes is not unique to soft contact lens wearers and may occur during the
use of hard contact lenses as well.

25 Therefore, there is a need to produce contact ienses that inhibit the
growth of bacteria or other microbes and/or the adhesion of bacterial or other
microbes on the surface of contact lenses. Further there is a need to produce
contact lenses which do not promote the adhesion and/or growth of bacteria or
other microbes on the surface of the contact lenses. Also there is a need to

30 produce contact lenses that inhibit adverse responses related to the growth of
bacteria or other microbes.



O hers have recogni zed the need to produce soft contact |enses that inhibit
the gromh of bacteria. In US Patent No. 5,213,801, the production of an
ant i bact ewigad2/40693t act | ens is disclosed, where an anti bactperigdorRedial
ceramic material within a soft contact lens is incorporated into a contact

l ens. This 5 procedure contains a nunber of steps and % not be suitable
for produci ng Qthersthguesrespgnigaddke naed to preriees oot saviachnsed thathe st eps

i ncl ude I | r ' ' ' {4N pcxfm used in
a cont act étﬂgth%n@lotb%@r? f b%’gﬁeﬁgngnm%ﬁ? wﬁiz? §§dﬁomg e cé'IPﬁr%?%T‘
However, hetlisetedaindantadctrigns edieclotspashak ambatibadteriaf inetallcacdmiche clarity
requi red by contact |ens users. 10 Al though these nethods and h_enses are

, A h
known, ot R&tedd)Withip q safteantapklensiisimcaiRoraied ipieAqenicl/8ns-afiRigsi on of

bacteria Weld | hial ' wel |
e ot hodBrosPeis cOhEfos huiordrictis et ey halp SBkai op RRLb AF TR Ch
t hi s i nvehtdesrofderses inca pemtuctidh cBRIrGirmMBRESCRhEEies DEIubdEMBRNGIN&erFi gur e

1 Lenses N & G Movene nd_Sil ver ncentration Figure 2 s Q Movenent
and S | vePoEBEREIEHE] BiFL B0G EHO/BEGRE HPPOND Groofiedh RORRPFGRERO Thi s

I nventl O“Tdrﬁﬁwﬁ?éléﬁ% Wi 8 Eé@?ér@d_ (%é?ér%i&o We%r,genEé’QEb%id?_ these
essentially of] or consisting of, silver and a polyner conprisinhg a nononer
of  For nutypes,ofirhaterials often \acRth&tharityRrdriined 6y conacRiEhs B&ts.Y O 32 A

(=120 (RZBubh thode bindi Bndicsbs e 1o, A A At 0217
inhibit the growth and/or adhesion of bacteria or other microbes and are of
sufficient optical clarity, as well as methods of making those lenses are still

needed. It is this need, which this invention seeks to meet.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 Lenses N & G Movement and Silver Concentration

Figure 2 Lens Q Movement and Silver Concentration

DETAILED DESCRIPTION OF THE INVENTION
20 This invention includes an antimicrobial lens comprising, consisting

essentially of, or consisting of, silver and a polymer comprising a monomer of

Formula |, I, lll or IV
- R'1
)'\H,R2 /\®—+R12)
0 = a
ll ’

25 p R4



R is hydrogen or Cl_6alkyl; R2 is -OR3, -NHR3.-S-(CH2)d-R3, or -(CH2)d-R3,
wherein 5 dis 0-8, R3 is substituted C1_6al kyl where the al kyl

substi t uewno 82/#9683 sel ected from one or nore nmenbers of theRCUSUPS8ONSI St i Nng
of carboxylic acid, sulfonic acid, phosphonic acid, am ne, am dine, 10
acetam de, nitrile, thiol, Cl.6alkyldisulfide, Cl1_6alkylsulfide,

phenyl di sul fi de, urea, Cl_6al kyl urea, phenylurea, thiourea,

Cl_6al kyl tf g\ % fea, phenyl thiourea, substituted C1_6al kyl disulfide,
substituted phenyl disul fide, substituted Cl.6alkylurea, substituted

phenyl urea, subsRiisHyedodén G1C6alkyl] t hi ourea, and substituted

phenyl t hi our ea the Cl-6al kyl disul fide, phenyl di sul fide,
Cl-, al kyl ur ea, (‘i\ﬁ'saﬁ&i IMHd%r‘eSa(C‘dﬁeﬂIQEr@" ﬁg WRBEH | t hi our ea

substituents are selgf sices. fromthe group consisting of Cl.6alkyl,
hal oCl1, al kyl , halogen 20" hydroxyl, carboxylic acid, sulfonic acid,
phosphoni ¢ acid, alﬁ3nm saubvs tifiubex) Cagmky'im de, and nitrile; -(CR4R5)qg(CHR6) m

consi sti ng. of N TN (NS R 4
S 00 oSS (O SR RIS ot ehgsa St AR SoL o
(CHR10), , - P(O (OH) 2 wher ei nstiH&niRAcidapdoRiitoric acidydenipadamidigesel ect ed from
10 acetamide, nitrile, thiol, C, salkyldisulfide, C, ;alkylsulfide,
phenyldisulfide, urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide, substituted
C,ealkylurea, substituted phenylurea, substituted
15 C, salkylthiourea, and substituted phenylthiourea
wherein the C, salkyldisulfide, phenyldisuifide,
C,¢alkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
20 hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
~(CR*R®),-(CHR?®),-SO,H
wherein R*, R®, and R® are independently selected from
the group consisting of hydrogen, halogen, hydroxyl, and
25 C.salkyl,
g is 1-6, and
m is 0-6;
-(CH,),-S-S-(CH,),NH-C(O)CR'CH,,
wherein R” is hydrogen or C, alkyl,
30 nis 1-6, and
x is 1-6;



the group consisting of hydrogen, hal ogen, hydroxyl, and Cl-,alkyl, 51t is
1-6, and u is 0-6; phenyl; benzyl; pyridinyl; 10 pyrimdinyl;

pyrazi nylwo otyegsg3 m dazol yl ; benzot hi azolyl; benzotri azoPgT/USai50817
napht hal oyl ; quinolinyl; indolyl; thiadiazolyl; triazolyl; 20

ngE:?{Lf;geL;ﬁﬁg[}'ygubgiQﬁﬁggdCﬁjﬁﬁéfﬁgﬁ(&&ﬁzsubngfhiggtSSrP2$3YLy|
benzot hi azol o1 - subst it ut ed Serarri aral o B0 KeispefHanky stiefed rom
substituted quinolinyl; 4 \Athe)grm%wmmmycﬁogeﬂ halapeni bydredyl, addl y! ;
substituted thiadiazolyl; C,alkyl,
5 tis 1-6, and
u is 0-6;
phenyl;
benzyl;
pyridinyl;
10 pyrimidinyl;
pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
15 naphthaloyl;
quinolinyl;
indolyl;
thiadiazolyl;
triazolyl;
20 4-methylpiperidin-1-yl;
4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyi;
substituted pyridinyi;
25 substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyl;
substituted benzotriazolyl;
30 substituted naphthaloyl;

substituted quinolinyi;



substituted triazolyl; substituted 4-nmethylpiperidin-1-yl; or 5
substituted 4-nethyl pi perazin-1-yl, wherein the substituents are sel ected
from one voo 02ren683 nenbers of the group consisting of C _6RCKRYB01/50817

hal oC1_6al kyl, hal ogen, sulfonic acid, phosphonic acid, hydroxyl,

car boxylic acid, am ne, 2- am nopyri m di ne) sul f onyl ,

N- (ami nopyri di ne) sul f onyl S“ﬁﬁt?%ﬁdrfaﬂ%’gm ne) sul f onyl ,

N- (2- ami nopyri m di ne) car bapykiityteht thiiARIMY | di ne) car bonyl ,
N-(am nopyrazi ne) carbonyl, ~N-(2-am nopyrini di ne) phosphonyl 15

N- (2- am nopyri di ne) phosph@umt;tuteld-t(lamlybpyr azi ne) phosphonyl ,

N- (am nobenzi m dazol yl ) sul f I noben ot hi azol yl )sul fonyl,
N- (am nobenzotri azol yl )suFPﬁ%Ffedng-"{é%Fgmpr%i Hudr 19'sul fonyl ,

N- (ani et hi azol yl') sul f 0“Ybubstﬁ~bt@@m ﬁféthylaﬁféryhhsuw onyl,

N- (am no- 4- net hyl pi peri di nyl ) sul f

N- (ani no- 4- met hyl pi per azi nyI")"@@J‘Bffbﬂﬁﬁl SUbSNiL(GEn’tS @o® ealacteditionl ghg oamurayl , 25
N- b th lyl)carb otri.azol [ onyl ,
N-(am noi ndolyl) carbonyl - MRSt 7t ARSI LATSIRE e KSR
N-(am notriazol yl)car bonyl hal}b(()ﬁgalkylb HeloGémysuMop®s aéit Nyhd SiHdpR4Eid, 30
on

N- (am no- 4- net hyl pi per azi nyI ) car
N- ( 2- ami nobenzi mi dazol vyl )phdy@IF@fWIcaerXW@ ¢ 4ABB®, POTIINS01/ 50817

N- ( 2- agj nobenzot hi azol yl )ph%@_%;{,hopy%{dgn&gwg@ﬁ,nZOt ri azol yl') phosphonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,

15 N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,

20 . N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyi,
N-(aminotriazolyl)sulfonyl, |
N-(amino-4-methylpiperidinyi)sulfonyl,
N-(amino-4-methyipiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,

25 N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyt)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,

30 N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphony,



N- ( 2- am noi ndol yl ) phosphonyl , N-(2-am not hi azol yl ) phosphonyl, 5

N- (2-am notri azol yl ) phosphonyl, N-(am no-4-nethyl pi peridi nyl) phosphonyl,
N- (am no-we ne#deys pi per azi nyl ) phosphonyl, acetam de, nitPCT/@SOIBLI ,

Cl. 6al kyl di sul fide, C,,alkylsulfide, phenyl disulfide, urea,

Cl. 6al kyl urea, phenylurea, thiourea, 10 Cl1 6al kyl t hi ourea, phenylthiourea,
substituted Cl.6al kyl di sulN{%l@ml@@tb@ﬁOW@é@yBH%‘Pﬁmmwm fide, substituted

Cl_6al kyl urea, substituted &}, 6al: J Pk Epﬂb%é i ed phenylurea, and
substituted phenylthi ourea h&#%ﬁi“ﬁ%i@%ﬁ@' yldi ?E}"w’de, phenyl di sul fi de,
15 C1. 6al kyl urea, Cl. 6al kyIN{i2-@mireindplybphbsptenyland phenyl t hi our ea

substituents are selected frogmthe gro onsj sting of Cl 6al kyl,
hal oCl. 6al kyl , hal ogen, hM%M‘POWéﬁ@BEXH?Pép @M¥; “sul foni ¢ aci d,

phosphoni ¢ acid, am ne, arg.dsne,: i H@}?‘%litrite; 20 ais 1-5; R11
i s hydrogen or C, -, al kyl; %gti%gmﬁ%fa%@;%)?ﬁgs or}}iq’c aci d, phosphonic acid,
carboxylic acid, acetani de-(amirCh-rbathiipipesidioyy phosihdallkyl di sul fi de,

Cl. 6al kyl sul fide, phenyl disulfide, urea, Cl-6al.kylurea, phenyl urea,
thi ourea, 25 C,-6al kylthi o&?‘éé{n'%gﬂwhﬁ) f@é',”yl) Pﬁ"hy" acetamids,
-NH-R13, -S- (CH2) d-R13, - ( %%%ﬁﬁﬁa?@wlﬁ&g@)ﬁ%m'ﬁd% y

nyl
-(CH2) d- R13, substituted substi tuted phenyl di sul fide,
substituted Cl.6al kyl urea, disuifide; ureaeG, @leyiaa, phenylubea i thipusep,

B o s Lt e HGHRRME HUR BRI I st e
oo, oLt oo, “an el SSRGS AR e shon s st 7 e
0-8; ’ ’ C1_6alk’ylurea, substituted C, salkylthiourea, substituted
phenylurea, and substituted phenylthiourea
 wherein the C, ;alkyldisulfide, phenyldisulfide,

15 C,salkylurea, C1_6alkylthiou}ea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, ;alkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;

20 ais 1-5;

R" is hydrogen or C, ;alkyl;

R'? is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
acetémide, thioC, salkylcarbonyl, C, salkyldisulfide, C, salkylsulfide,
phenyl disulfide, urea, C, ;alkylurea, phenylurea, thiourea,

25 C,.alkylthiourea, phenylthiourea, -OR™, -NH-R" -S-(CH,)+-R",

-(CH,);-R"™, -C(O)NH--(CH,);-R"™ -C(O) -(CH,)-R", substituted
C,salkyldisulfide, substituted phenyldisulfide, substituted C, salkylurea,
substituted phenylurea, substituted phenylthiourea or substituted
C,salkylthiourea wherein the substituents are selected from the group

30 consisting of C, qalkyl, haloC, salkyl, halogen, hydroxyl, carboxylic acid,

sulfonic acid, phosphonic acid, amine, amidine, acetamide, and nitrile;



R13 is thioCl_6al kyl carbonyl; substituted C -, alkyl 5 where the al kyl
substituents are selected fromone or nore nenbers of the group consisting
of hydr owo p2/4983 boxyl i ¢ acid, sulfonic acid, phosphonic BCTAIS0RBITE,

am di ne, acetam de, nitrite, thiol, C -,alkyldisulfide, CIl.6alkylsulfide,
phenyl di sul fide, urea, Cl.6al kylurea, 10 phenyl urea, thiourea,

C, _6al kylthi oureawﬂﬂﬁényl t hi ourea, substituted Cl1_6al kyl di sul fi de,
substituted phenyl dIdSi Iofgde substituted Cl_6al kyl urea, substituted

phenyl urea, substitufed 'Cl_6al kylthiourea and substituted phenylthiourea
15 wherein the Cl-6&'kygl thisCl falkgcamoeyl! di sul fide, CL. 6al kyl urea,

Cl _6al kyl t hi ourea, phenylurea, and phenylthiourea substituents are

sel ected fromthe groupngﬁgthﬁqq bgs@KYIC1- |, al kyl, hal oCl-6al kyl, hal ogen,

hydroxyl, carboxylic acid, ? E@ ,

am di ne, acetam de, and nitr IH%FeOf?fe 7 %glsg’lgfﬁ e é&lﬁ?légﬁfﬁ%er e8§14 R15,
and R16 are independently smbe&:trmjn!bemmfthe@r@m)uonmshng of hy@root&l hydr ogen,
hal ogen, hydroxyl, and Cl1_6alk

_(CH2) n- S- S ( CH2) XNH- O( O) CRa& i'"%mﬁjes%%ﬂ'q @C'Hyehgﬁpfﬁ? aé'ﬁ Leminey , nis
I%’C'I6'/ Ug(r)uii/ 288)1“7S \%/ngr e (R10§183R,ilﬁ5190€?9,é é(ﬁé}% ar ﬁl%gﬁ@]%ﬁt y s%ﬁ@%gg?)f rom
t he group consisting of hyd@o@mlsmw@qdmnytdjmlfnd@glurean&_salkylurea,

10 phenylurea, thiourea, C,alkylthiourea, phenylthiourea,
substituted C, ;alkyldisulfide, substifuted phenyldisulfide,
substituted C, zalkylurea, substituted phenylurea,
substituted C, ;alkylthiourea and substituted
phenylthiourea

15 wherein the C, salkyldisulfide, phenyldisulfide,

C,salkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic

20 acid, amine, amidine, acetamide, and nitrile;

-(CR"R"®)-(CHR),-SO;H
where R™, R%, and R are independently selected from
the group consisting 6f hydrogen, halogen, hydroxyl, and
C,salkyl,

25 gis 1-6, and
m is 0-6;

~-(CH,),-S-S-(CH,),NH-C(O)CR'"'CH,,
where R" is hydrogen or C, aiky!,
nis 1-6, and

30 X is 1-6;

-(CR™ R"™)~(CHR®),-P(O)(OH),



Cl_6alkyl, t is 1-6, and 5 u is 0-6; phenyl; benzyl; pyridinyl;
pyrimdinyl; 10 pyrazinyl; benzimdazolyl; benzothiazolyl;

benzot ri az@byk9es3 napht hal oyl ; 15 quinolinyl; indolyl; thCHOS@ZOBYI ;
triazolyl; 4-nmethylpiperidin-1-yl; 20 4- nethylpiperazin-l-yl; substituted
phenyl; substituted benzyl; subs |tgt dinyl; substituted
pyrimdinyl; 25 substituted E 1 % araNEaPBadenth selesieg from

apht hal oyl : 30 subst fut ed' unF*%H MS‘?&"&?@@H@%@ etagpfi OhE 8904003
PCT/ US01/ 50817 substltutedCIQmagrazolyl substituted trlazolyl,
tis 1-6, and
5 u is 0-6;
phenyl;
benzyl;
pyridinyi;
pyrimidinyl;

10 pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;

15 quinolinyl;
indoly;
thiadiazolyl;
triazolyl;
4-methylpiperidin-1-yl;

20 4-methylpiperazin-1-yl;
substituted phenyi;
substituted benzyl;
substituted pyridinyl;
substituted pyrimidinyl;

25 substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyi;
substituted benzotriazolyl;
substituted naphthaloyl;

30 substituted quinolinyl;
substituted indolyl;



substituted 4-nethyl pi peridin-1-yl; or substituted 4-nethyl pi perazin-1-yl
5 wherein the substituents are selected fromone or nore nenbers of the
group comveder/igwegs of Cl _6al kyl, hal oCl_6al kyl, hal ogen, spCT@RIICS08L d,
phosphoni ¢ acid, hydroxyl, carboxylic. acid, am ne, amdine,

N-(2-am nopyri m di ne)sul f o 1 pyri di ne) sul fonyl ,

N- (am nopyrazi ne) sul fonyl rB/%t\I1t t 85“‘??& ’m di ne) car bonyl ,

N-(am nopyri di ne) car bonyl su%ﬁ@@ﬂ@%ﬁ]ﬂz' ne) car bonyl,
N-(2- am nopyri m di ne) phosphonyl ,  N-(2-am nopyri di ne) phosphonyl, 15
N- (ani nopyr azi ne) phosphonwbstltwedaﬂﬁma&bém%ﬁﬁ@a‘zvl ¥n) sul fonyl ,

N- (am nobenzot hi azol yl )sul N- obenzo r| azol yl ) sul fonyl
N- (am noi ndol yl ) sul fonyl , S?%Ifﬁeﬂo 'ﬁ‘%ﬁ%‘?'ﬁfe %n 20

N-(ami motriazol yl) sul fonyl, wiérémntheGubstiichyd areagéledt‘ewfrc)mtdrfemyﬂnore
N- (am no- 4- net hyl pi per azi nyI ) sul f onyl N- (am nobenzi m dazol yI ) car bonyl ,

N- (ani nobenzot hi azol yl ) car bdﬁ?ﬂﬂbe@soﬁ\ﬂh(%eﬂfphbﬁéﬁﬁkﬁilﬂg@i&y@)Qéar bonyl ,

N- dol vyl b I, N
N (am not 1 azol vy carbonyl | TeSCaolh Meodar SRBARcid  phgsehepis afic
N-(am no-4-net hyl pi per azi Ny hﬁ@(ybclm‘boxﬁl@ acid, amine, amidine,

N- (2- am nobenzi m dazol yl )phosphonyl N (2-am 'nobenzat hi azol yl ) phosphonyl ,
9 WD 02/ 49683 PCT/ US01/ 5081 N-(Ranzinepyrisaisinelsuifonydol yi ) phosphony!

N-(2- ajg noi ndol yI') phosphonyly_ . minopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,

15 N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,

20 N-(aminotriazolyl)sulfonyl,
N-(amino-4-methylpiperidinyi)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyl,

25 N-(aminobenzotriazotyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyi,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyi,
N-(amino-4—methy|piperazinyl)carbonyl,

30 N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,



N- (2- am not hi azol yl ) phosphonyl, N-(2-am notri azol yl)phosphonyl, 5

N- (am no- 4- net hyl pi peri di nyl) phosphonyl, N (am no-4-m et hyl pi perazi nyl)
phosphonwo ozewsamnm de, nitrite, thiol, Cl_6al kyl di sul fi dBCT/US01/50817

C, - 6al kyl sul fi de, phenyl disulfide, urea, Cl_sal kylurea, phenylurea,

t hi ourea, C, _6al kylthiourea, phenylthiourea, substituted 10

Cl1_6al kyl di sul fide, substi tNrf2=ampmehspzatriagoiypgosphesyl t ut ed

C, _sal kyl urea, substituted,g 5 1 R tituted phenyturea, and
NSO QMR RIDE (L' e,

substituted phenylthi ourea _ y phenyl di sul fi de,
Cl_6al kyl urea, Cl. 6al kyl t hiNs(Z-amingthzglylphesplaonyl, 15 phenyl t hi our ea
substituents are selected fromthe groagp consi st Eg of C1, al kyl,

hal oC1_6al kyl, hal ogen, h\NtoRINOHAZPWWAGPNLEVY, sul foni ¢ aci d,
phosphonic acid, am ne, argg _A ! : itdddea b 1s 1-5; 20 pis
1-5; 1 is hydrogen; R22 :Ns @@Poﬁ@%ﬁ%qhﬁgggﬁpﬂa@%dﬁgﬁ !':,’phoni c acid,
carboxylic acid, thioCl.6d-kyrhinardbomsthylpiperaginyidahbgphonylpacatbomige,,

Cl_6al kyl di sul fide, phenyldisulfide, - NH( CH2) 1- 6-

~C(O NH(CH2) 1_6_P(O) (OH) 2. ngle; @@b?‘?m%&%ﬁfd.%ﬂ@y@@edpﬂg@w

- S (GH2) d-R23, - (CH2) d- R23 qidififede, ur%ﬂ.g&ith' d%éﬁ?gh@ﬁ';ﬂﬂb’éé{rtﬁi%uréd)' our ea,

Cl- 6al kyl t hi ourea, phenylthiourea, stituted Cl_6al kyl'di sul fide,
substituted phenyl di sul fi dé;,algkhiptingae gheylttéauted, subsiitudedst i t ut ed,

wher ol the substi ¢ uent s ar-aByERLRe puRsuthEhendbELLER Ploslyfy =
Cl_6atkyl, haloC -6al kyl, Hal aggRrediibatittted C10alKEHIBLARREBDEGISS01/ 50817
carboxylic acid, sulfonic acid, phosphonic aci d’ am ne, am di ne,
acetam de, and nitrile, whehenylurea, and substituted phenylthiourea
wherein the C, salkyldisulfide, phenyldisulfide,
C.salkylurea, C, salkylthiourea, phenylurea, and
15 phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC,_salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
bis 1-5;
20 pis 1-5;
R?' is hydrogen;
R?% is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
thioC, salkylcarbonyl, thioC, ;alkylaminocarbonyl, C, salkyldisulfide,
phenyldisulfide, ~-C(O)NH(CH,), s~SOzH, -C(O)NH(CH,),s-P(O)(OH),,
25 -OR?, -NH-R® -C(O)NH-(CH,),-R* -S-(CH,)s-R%, -(CH,)s-R?, urea,
C,alkylurea, phenylurea, thiourea, C, salkylthiourea, phenylthiourea,
substituted C, salkyldisulfide, substituted phenyldisulfide, substituted
C,salkylurea, substituted, C, ;alkylthiourea substituted phenylurea or
substituted phenylthiourea wherein the substituents are selected from

30 the group consisting of C, ;alkyl, haloC, salkyl, halogen, hydroxyl,

10



dis 0-8; 5 R23 is thioCl_6al kyl carbonyl, C,-,alkyl, substituted

Cl 6al kyl where the al kyl substituents are selected fromone or nore
menbers ofobheegs oup consi sting of Cl-,alkyl, halo 10 C, r¢wiukyi/sostval ogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic acid, am ne, amdine,
acetam de, nitrite .hiol, Cl-,alkyldisulfide, Cl1 6alkylsulfide,

phenyl di sul fi de,CarYt’R’%'gi? ag, @Hﬁﬂ?pﬁ%,pW}?QP@r%@s 3mRinsy eERidine,

C, _fial kyl t hi ourRataRidgenyhd Mitply ea, substituted 15 Cl_6al kyl di sul fi de,
substituted phenyl oﬁ sul f?ge, I@u stituted Cl-6alkylurea, substituted

phenyl urea, substwhered C1_6al kyl t hi ourea, and substituted phenylthiourea
wherein the Cl1_6al kél‘d:qfﬁ” fide, phenyldisulfide, Cl1-6alkylurea,

Cl1_6al kyl t hi our ea, yurea, and 20 phenylthiourea substituents are

sel ectgd fromthe gRreyp 995@; Satlquﬂear%Bn 1, al kyl, hal oCl-6al kyl, hal ogen,
hydr oxyl , carboxylic acid, stii foni c acl d, phosphoni ¢ acid, am ne, am dine,

acetam de, and nitrite; Cy4@RA4 R25)g- (CHR26) m SGBH 25 where R24, R25, and

R26 are independently selected fram the group consisting of hydrogen,
hal ogen, hydroxyl, and E‘i.g%@i’?%?{&-@?”ﬂé 1-6, and mis 0-6 30

- (CH2) n- S-S (CH2) , , NH- C( O) GiRRdiEHRe alkf i siRBntSaltysh188R] RimChe & ky! . 11
WO 02/ 49683 PCT/ US01/50817 n is 1-6,"  and x is 1-6; -(CR28 R29)t
(CHR30) , - P(O) (OH) 2 : more members of the group consisting of C, ;alkyl, halo
10 C,salkyl, halogen, hydroxyl, carboxylic acid, sulfonic
acid, phosphonic acid, amine, amidine, acetamide, nitrile,
thiol, C,alkyldisulfide, C,salkylsulfide, phenyldisulfide,
urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenyithiourea, substituted
15 C,salkyldisulfide, substituted phenyldisulfide, substituted
C,salkylurea, substituted phenylurea, substituted
C, salkylthiourea, and substituted phenylthiourea
wherein the C, salkyldisulfide, phenyidisulfide,
C,salkylurea, C, qalkylthiourea, phenylurea, and
20 phenyithiourea substituents are selected from the
group consisting of C, salkyl, haloC, salky!, halogen,
hydroxyl, carboxylic acid, suifonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
-(CR* R%),-(CHR®)_-SO,H
25 where R, R®, and R® are independently selected from
the group consisting of hydrogen, halogen, hydroxyl, and
C,.qalkyl,
g is 1-6, and
m is 0-6
30 -(CH,),-S-S-(CH,),NH-C(O)CR*CH,,
where R is hydrogen or C, qalkyl,

11



where R28, R29, and R30 are independently selected from 5 the group
hal ogen, hydroxyl, and Cl 6alkyl, t is 1-6, and u
is 0-6; whenydess 10 benzyl; pyridinyl; pyrimdinyl; pyrariusyl/30817

consi sting of hydrogen,

benzi m dazol yl ; 15 benzot hi azol yl;

benzotriazol yl; naphthal oyl ;

qui nolinyl; indolyl; 20 thiadiazolyl; triazolyl; 4-methylpiperidin-1-yl;

4- met hyl pi perazin-1-yl;
substituted pyridinyl;

substituted benzi m dazol yl;

sstI-@.ARd phenyl ;

25 substituted benzyl;

sut;(s‘%i talt ed pyrimdinyl; substituted pyrazinyl;
6 Substituted benzothiazolyl; substituted

benzotriazolyl; 12 WO 03CF5R3)RCHRISNF (®NEAA), substi t ut ed napht hal oyl ;

substi tuted quinolinyl;

10

15

20

25

30

substituted. ind
where Ru"E, R, anc?

'Q“ ;are independently selected from

the group consisting of hydrogen, halogen, hydroxyl, and

C, galkyl,

tis 1-6, and

u is 0-6;
phenyl;
benzyl;
pyridinyl;
pyrimidinyl;
pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;
quinolinyl;
indolyl;
thiadiazolyl,
triazolyl;
4-methylpiperidin-1-yl;
4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyl;
substituted pyridinyl;
substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyl;

substituted benzotriazolyl;

12



substituted thiadiazolyl; 5 substituted triazolyl; substituted

4-met hyl pi peridin-1-yl; or substituted 4-nethyl piperazin-1-yl, wherein
t he substwo uBue83 are sel ected fromone or nore nenbers oPCTASOIGISLIP
consisting of Cl1_6al kyl, 10 hal oCl_6al kyl, hal ogen, sul fonic acid,
phosphoni ¢ acid, hydroxyl, carboxyljc acid, am ne, am dine,

N- ( 2- ami nopyr i mi di ne) sul S L{teglq_a{)btﬂql, yri di ne)sul fonyl ,

N- (am nopyr azi ne) sul fony%ubsﬁ tég-@mdﬁgwri m di ne) car bonyl, 15

N- (am nopyri di ne) car bonyl, N-(am nhopyrazi ne) car bonyl,

N- (2- ami nopyr i nmi di ne) phosytatityted indelyl2- ani nopyri di ne) phosphonyl ,

N- (am nopyr azi ne) phosphonyl ,... N-(am,n zi m dazol yl ) sul fonyl, 20

N- (am nobenzot hi azol yl )sﬁ"?{t?%lltﬂifa?(tﬁ-'ﬁgta%émwenzot riazol yl)sul fonyl,

N- (amgoi ndol yl') sul f onyl g, héit@etneszdigzol yl ) sul fonyl,

N- (am notriazol yl)sul fonyl, N-(am no-4-nethyl pi peridinyl)sul fonyl, 25
N- (ami no- 4- net hyl pi per asz@Stﬁ@t&df"omﬂthylplﬂe(lﬁfﬁ'Eﬂﬂiéﬁzi m dazol yl ) car bonyl ,
N- (am nobenzot hi azol yl ) car,bqnyl ] oty azol yl ) car bonyl ,

N- (ani noi ndol yl ) car bony| ?”Rﬁ?‘é‘ﬁn“rﬁdhﬁ#@%ﬁ%?%gﬁb{%| .30

N- (am notri azol yl ) car bonyl ,whéYe(rAhersubstitRirty bpe pelectidirbincareboniriore 13 WO
02/ 49683 PCT/ US01/ 50817 N-(am no-4- et hyl pi perazj nyl)ca

N- ( 2- ani nobenzi mi dazol yl ) pHoemibers Pf thengropp£ansitiBg Rt 'rera@(gfw: ) phosphony! ,

10 haloC, calkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,

15 N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,

20 N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyi)sulfonyl, N~(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,
N-(amino-4-methylpiperidinyl)suifonyl,

25 N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,

30 N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,

13



N- (2- am nobenzotri azol yl ) phosphonyl, 5 N-(2-am noi ndol yl ) phosphonyl,

N- (2- am not hi azol yl ) phosphonyl, N-(2-am notri azolyl)phosphonyl,

N- (am no-we neideyd pi peri di nyl) phosphonyl, N (am no-4-net hp¢puoperagimyl )
phosphonyl, acetami de, 10 nitrile, thiol, Cl_6al kyl disulfide,

C, - 6al kyl sul fi de, phenyl sul f.ide, u . Cl- alkylure phenyl ur ea,
thi ourea, C1_6al kylthi our eQ (%Hﬂgﬂﬁ rlnﬁi Lﬁ'@%razwm‘?ﬂ i-d
Cl_6al kyl di sul fide, substi t NL©CaRHRIBEhdinfdh3dIAShssHiinyi ut ed

Cl_6al kyl urea, substituted Cl-6al kylthiourea,  Substitutéd 15 phenyl urea,
and substituted phenyl t hi ouNeg2- awmnaofﬂ'\mowuphpaphwm sul fi de,

phenyl di sul fi de, C1, al kyl ug,e l.thio enyI urea, and
phenyl t hi our ea substituent sNa@ 'Emog’c?f‘é%"f'?FB’%bPﬁ%sP'g‘?%p consi sting of
Cl-6al kyl, hal od . 6al kyl, hRlLEggRiIncAHdMIBHRSphongiar boxylic acid, sulfonic

aci d, phosphoni c acid, am ne am di ne,” acetam de, and nitrite; wis 0-1; Y
is oxygen or sulfur; R31 is r(ﬁoﬁmgmﬂwazolmph@anbﬂnyl 25 R32 is hydroxyl,

sul foni c acid, phosphonl c aﬂlé rg Il %%égm |t hi oC1_6al kyl car bonyI ,

thi oCL_fi al kyl ani nocar bonyl \ “¢§ Wﬁ%ﬁﬁ’&‘ Y 0 R33; - NH- R33,

-S-(C2)d -R33, -(OH2)d - Rsar(amnoau-mn?n@pm.aﬂ% phaBgruhgl sul 11 de, ur ea,
[

Cl 6al kyl urea, phenylurea, thiourea our ea, phenylthiourea,
C, - 6al kyl ani ne, phenyl ani nel @mlﬁgﬂsmﬁih)’d@ﬁe'@!i"ﬁ'é)l W@MWJ&!—'@’W@@@SU t ut ed

bt i¥ut ed phenyt am ne, 14 (PO okpeTdHales) oale aliRehdila ™

phenyl t hi ourea, substi tut eddigllfidel kyda)G;aalkylusshghanytieda, Blafrabky! t hi our ea
wherein the substitutents a e@zel ected fromthe group consisting of

Cl-,al kyl, hal oCl1_6al kyl , erthioyras oxanylthinusesy sykstieted,
C1_6alkyld|su|f|de, substituted phenyldisulfide, substituted

C,salkylurea, substituted C, calkylthiourea, substituted
15 phenylurea, and substituted phenylthiourea
wherein the C, salkyldisuifide, phenyldisulfide,
C,salkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
20 hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
wis 0-1;
Y is oxygen or sulfur;
R® is hydrogen or C, salkyl;
25 R® is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
thioC, salkylcarbonyl, thioC, salkylaminocarbonyl, -C(O)NH-(CH,),-R*,
-0-R*, -NH-R® -S-(CH,),-R*, -(CH,),-R®, C, salkyldisulfide,
phenyldisulfide, urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, C, ;alkylamine, phenylamine,
30 substituted C, ;alkyldisulfide, substituted phenyldisulfide, substituted
phenyiurea, substituted C, salkylamine, substituted phenylamine,
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sul fonic acid, phosphonic acid, amne, am dine, acetam de, and nitrite 5
where d is 0-8;, R33 is thioCl _6al kyl carbonyl, Cl1 6al kyl, substituted
Cl. 6al kywa02/ysse3 e t he al kyl substituents are sel ected frPaT/ORE /50817 NOr e
menbers of the group consisting of Cl_6al kyl, halo Cl.6al kyl, hal ogen,

hydroxyl, carbo Iy id_sulfonic aci sp ic.acid, 1 ne,
o i ne. acet am SostiB8 eenyithpffes, sAbkiutd 65 RN ed Gt Substlted
Cl_6al kyl sul fi deC, phgiialirsa Mricigin therst@stitdtarkialdiy lseletted PopmitalgRAup
t hiourea, Cl_6al 1<yl.t hi our ea, phenylthiourea, substituted

C1, al kyl di sul fi ceonsisiingt oftGr.atkyp iyt diadivl fhadegen, Sisksexyl ueaborylicacidy | ur ea,

henyl thi our ea SHas: aceiedrgbRe, SimeP tiditieRhuble Mg e =
C,, 6al syl urea, Cl., altkarbt hi ourea, phenylurea, and phenylthiourea

substituents are selected fromthe 25 group consisting of Cl-6alkyl,
hal oCl- 6al kyl , hal ogen, xyl, carboxylic acid, sulfonic acid,

'y
phosphoni ¢ acid, am ne, jdi a @g\g%&h and nitrile; -(CR34R35 q
(CHR36) R, SQBH \\ where/ I@TS &Q@Qaﬁlﬁ& arylé i ndependently sel ected from
30 the group consisting of hydiga#yl, hal ogen, hydroxyl, and C, -6al kyl, 15

WD 02/ 49683 PCT/ US01/ 50817 q i % 1-6, %nd [P is 0-6; -(CH2)n-S-S-(CH2) XN
H C( O) CR37CH2, substituted C,_ zalkyl

10 where the alkyl substituents are selected from one
or more members of the group consisting of
C,salkyl, halo C,salkyl, halogen, hydroxyl,
carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, nitrile, thiol,
15 : C,salkyldisulfide, C, ;alkylsulfide, phenyldisulfide,
urea, C,salkylurea, phenylurea, thiourea,
C, salkylthiourea, phenyithiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,
substituted C, salkylurea, substituted phenylurea,
20 substituted C, salkylthiourea or substituted
phenylthiourea
wherein the C, salkyldisulfide, phenyldisulfide,
C,salkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
.25 group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
-(QR3“R35)q-(CHR36)m-SOSH
where R*, R¥, and R* are independently selected from
30 the group consisting of hydrogen, halogen, hydroxyl, and
Csalkyl,
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where R37 is hydrogen or C, _6alkyl, 5 nis 1-6, and x is 1-6; -(CR38R39)t
(CHR40),,-P(O (OH) 2 where R38, R39, and R40 are independently selected from

t he groupvaornsiess i ng of hydrogen, hal ogen, hydroxyl, and paDuS)rjoai7kyl ,

is 1-6, and u is 0-6; phenyl; benzyl; 15 pyridinyl; pyrimdinyl;
pyrazi nyl; benzi m dazolyl; benzothlazolyl 20 benzotrlazolyl
napht hal oyl ; qui noli nyl; ﬂdadk@landthladlazolyl 25 trlazolyl

4- et hyl pi peridin-1-yl; 4-mgk %plpera2|n 1-yl; substituted phenyl;
substituted benzyl; 30 substi

WO 02/ 49683 PCT/USOl/508110k§Hb§E;@nmg |ﬂ¥ﬁ&gcmyR3H§ubstltuted

benzi m dazol yl; substituted benzqthiazoly
where R* is hydrogen or C, salkyl,
5 nis 1-6, and
xis 1-6;
-(CR*R®)-(CHR*),-P(O)(OH),
where R®, R3°, and R* are independently selected from
the group consisting of hydrogen, halogen, hydroxyl, and
10 C,salkyl,
tis 1-6, and
u is 0-6;
phenyl;
benzyl;
15 pyridinyl;
pyrimidinyl;
pyrazinyl;
benzimidazolyl;
benzothiazolyl;
20 benzotriazolyl;
naphthaloyl;
quinolinyl;
indolyl;
thiadiazolyl;
25 triazolyl;
4-methylpiperidin-1-yi;
4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyl,
30 substituted pyridinyl;
substituted pyrimidinyl;

16

ed pyridinyl; substit ut ed pyri m di nyl;

t
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substituted benzotriazolyl; 5 substituted naphthal oyl; substituted

qui nolinyl; substituted indolyl; substituted thiadiazolyl; substituted
triazol yiwotg4mebstituted 4-nethyl piperidin-1-yl; or subBCTASMIEHS17

4- met hyl pi perazin-1-yl, wherein the substituents are selected fromone or
nore menbers of the group consisting of C _salkyl, haloC,,.alkyl,

hal ogen, sulfonic acid, ﬁﬁﬂEﬁH&ﬁﬁ@YEEWB’ 15 hydroxyl carboxylic acid,

am ne, amdine, N (2-am W%t%b%‘eﬂ?ﬁ&éi n?dl o) N-(am' nopyri di ne) sul f onyl

N- (am nopyr azi ne) sul f onyl am no car bonyl ,
N- (am nopyri di ne) car bonylsub‘sﬁn(taau Depyotarzodyicar bonyl , 20

N- (2- am nopyri m di ne) phos 2-am nopyri di ne) phosphonyl ,
N- (am nopyr azi ne) phosphon‘%});bSt'}lLﬂﬁ‘é Qﬁﬂ%@ﬁ‘i‘@ﬁ?ﬁyh dazol yl ) sul f onyl,

N- (am gobenzot hi azol yl') sudf jhobenzotriazol yl )sul fonyl,
N- (am noi ndol yl ) sul f onyl , ngr%eg\ﬁtg | azo yI )sul fonyl,

N-(ami notriazol yl)sul fonyé.ubstlttkt(edm{urmhdyll;ret hyl pi peri di nyl ) sul f onyl ,
N (am nobenzot hy avol y1 ) cartited TP 021 49633 e UsoL/ 50817 o
N- (am nobenzotri azol yl ) caglhamilied t%g,@%lgpl ndol yl ) car bonyl,
N- (am not hi azol yl ) carbonyl,  N-(am notri azol yl)carbonyl,
substituted triazolyl;
10 substituted 4-methylpiperidin-1-yi; or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
members of the group consisting of C, calkyi,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
15 hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyi,
20 N-(2-aminopyrimidine)phosphonyt,
N-(2-aminopyridine)phosphonyi,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
25 N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)suifonyl,
N-(aminotriazolyl)sulfonyl,
N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
30 N-(aminobenzimidazolyl)carbonyl,

N-(aminobenzothiazolyl)carbonyl,
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N- (am no- 4- et hyl pi peri di nyl ) carbonyl, 5

N- (am no- 4- net hyl pi per azi nyl ) car bonyl ,

N ( 2- am mobenziéss dazol yl ) phosphonyl, N (2-an nobenzot hi apoTAs)eesphonyl ,
N- (2- am nobenzotri azol yl )phosphonyl N- (2- am noi ndol yl') phosphonyl, 10

N- (2- am not hi azol yl ) phospho N- ( 2-am not r| azol yl ) phosphonyl ,

N- (am no- 4- met hyl pi peri di nyl WF BRPRIMA- net hyl pi per azi nyl )

phosphonyl, acetamide, nit rNI(ETn]JﬁthBJ)lngarb@@fké) &Lrﬁl f(ﬁlgfolw%%r)t}xpny

C1, al kyl sul fi de, phenyl 15 disu urea

t hi ourea, Ci, al kylthiourea, Nﬂamnwmazaﬂyh)wboaylbstl tut ed

Cl, al kyl di sul fide, substi tu'gg(z he %/1I di &W fide, substituted C1, alkyl urea,
substituted Cl.6al kyl t hi our €a, 'p‘?ﬂfg'ﬁ GARaNYland substit ut ed

phenyl thi ourea 20 wherein t he(&hikstbknb & g Wyﬁl sul fide,
Cl. 6al kyl urea, Cl1-6al kylthi our(ea phenyﬁl]w)% "2 ﬁ:] eghen 't hi our ea

substituents are sel ected frW{aﬁ@nogemmldﬂﬂmylmhdsghohylm 6al kyl ,

hal oC1_6al kyl , hal ogen, hy rbo iC sul foni ¢ aci d,

phosphoni ¢ 25 acid, anine, %?%'yﬁﬁ@nog Oﬁﬁﬁaae'yﬁahasmh@w'te R4l is
hydrogen, CL.6alkyi, phenyl ,N@-a%hbwéﬁﬁtﬁéwu HEIREngRr bonyl,

substituted Cl1-, al kyI substi tuted phen SF%I tut ed?,?'ll 6al kyI car bonyl or

substituted phenyl car bonyI Nvlﬁ%ﬁ@“ﬁOInQOK/l bbospfhrmyl,t uents are selected from
carbox | aci d. 180 021 49565 B BEARERS OOt oni o aci d phosphon c
acid, amine, anidine, acetaN-(@anindtriaBblNphespHsnyised herein, the term
“lens® refers to opthalmc ?\Je éncﬂﬁso-étl rr]T?éthglI%ISple?‘ledlrllyrll) phosphonyi
yl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, calkyldisulfide, C, ;alkylsulfide, phenyl
15 disulfide, urea, C, salkylurea, phenylurea, thiourea,
C, salkylthiourea, phenylthiourea, substituted
C,ealkyldisulfide, substituted phenyldisulfide, substituted
C,salkylurea, substituted C, ;alkylthiourea, substituted
phenylurea, and substituted phenylthiourea
20 wherein the C, ;alkyldisuifide, phenyldisulfide,
Cyealkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C,salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
25 acid, amine, amidine, acetamide, and nitrile;
R*'is hydrogen, C, salkyl, phenyl, C, salkylcarbonyl, phenylcarbonyl,
- substituted C, salkyl, substituted phenyl, substituted C,salkylcarbonyl or
substituted phenylcarbonyi,
wherein
30 the substituents are selected from the’ group consisting of

C.salkyl, haloC, salkyl, halogen, hydroxyl, carboxylic acid,
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5 or on the eye. These devices can provide optical correction or may be

cosnetic. The termlens includes but is not limted to soft contact

| enses, Ma®d2/¢w83 act | enses, intraocul ar | enses, overl ayPCEOS@08Ccul ar

inserts, and optical inserts. Soft contact |enses are nmade fromsilicone

el astoners or hydrogel s, .which, include but are not limted to silicone

hydrogel s and f1 uor ohy8rEJut &CidrphosPhgnigRFId RN BRIING, AgeirBHt@LaRd

and/ or hydrophilic nongpges that are covalently bound to one another in

the cured I ens. As used herein the term "pol yners” neans copol yners,

honmopol ymers, or mxtures thereof. The nonomers of Formula I, 1, 111 or
d to the nono m x of contact | enses

IV, or their r e, add ,
prior to pol yma?lgglgste%ﬁ 3?19 ﬁ?n%a@ S3R opHfea Wéq gavices thatesids igf t he
i ni ti al 5 TOOPBRRhEEYe. ITrh@%éQieW:e% c%lﬁﬁar RN Gblicsst t'h %rrlsEtuoﬁ?bF’n%[J tﬁ%sr‘n@tn Sed
in the pr aration of the poly he wel ght percentage € nono

of the %Eﬁttﬁm lwno@dys\m 15 noldimiced td eoﬁhwbatacbfens?ébehammdmact

ercent age, f [11 or rcent age that
goes not gcg?r‘%re(s)gnﬂgggg?%r% §§1 &%r?% l&ﬂ@?ﬁ%@“l%ﬁ‘m?ﬁg '@E{JPPV%S iRgiSact | ens,
such as, bBbftroohtddinersd dre MadEBdwh m ni num
per cent age, OL@& noners of Formul a 1%“00!?é eqéﬁ%@@%/bfgyrtgﬁbgrr&sb&vﬁmfh

al | ows t helMCHAs Bidtrareinst liatited teilidomieenidrogetsamd faforshydregeisat Thesd ens.

rr ) mdepts Gt BafOu ol Ty ebaRic Biamts ARl Sravatenty” " °

pr ef er abl ybowtbtd ofle @hother &b the cdrekl 8BE9Ms PEILKEIn ﬁh‘éet'érHWp% &lserably,
25 about 0.01 to abL)yut 0.4 wei ght percent, nost preferably, out 0.2

wei ght pe'i"c?@ﬁﬁ Copp mr%rﬁsh@m%\ymﬁré, or mixturas theggof) \Tf@rmoadn‘mﬂstoa’) the soft

contact le nyl @it 710, 302, WO
9421698, EE%O%%EH @'drqgo8gg%g %@rﬁﬂgb@n%%%;gt a%\%dd%gj@g@‘eﬁghoﬁr B Of App.
No. 09/ 532¢@uacHadses,Rriodto aatyméddzatianaﬁérﬂé@ouhﬂb@s& &h e WS BrEcf
For nul added to the fornmul ati ons of Tommerci al

sof t cg’;nt a?:fJ th?éﬂ' @E%BEQ%I %, 'BP'U 110 aeuiiablesdibenbif eissdivenids nsed in
i ted fo binePpERRnIiG RO the ReRih AetodioBh of e gt nél” "
pol ymacon mva@mcam vary with khe ksl formulstioandr Ha)meafmlhm%reent’ébé gireferable
ﬁ;gﬁ g;gl S| rﬂénoheéi)g Eé}rﬁﬂz larl el Ileéra]f\) |Jsct82 p%rcebr?t!agé Itrlua(l:todr:)eAs nc?tnc%rrsul)rloln(l:ugg ©
the physical properties of the resulting contact lens, such as, but not limited to
20  modulus, of the resulting lens. The minimum percentage of monomers of
Formula |, II, Il or IV is an amount that allows the incorporation of a sufficient
amount of silver into a lens. Preferably, about 0.01 to about 20.0 weight percent
of monomers of Formula I, I, lll or IV are added, to a contact lens formulation,
more preferably, about 0.01 to about 1.5 weight percent, even more preferably,
25  about 0.01 to about 0.4 weight percent, most preferably, about 0.2 weight
percent.

Monomers of Formula I, II, lll or IV are added to the soft contact lens
formulations described in U.S. Pat. No. 5,710,302, WO 9421698, EP 406161, JP
2000016905, U.S. Pat. No. 5,998,498, US Pat. App. No. 09/532,943 and U.S.

30  Pat. No. 6,087,415. In addition, monomers of Formula !, II, lil or IV may be
added to the formulations of commercial soft contact lenses. Examples of
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5 US Pat. No. 5,6760,100; U S Pat. No. 5,6776,999; U S Pat. No.5, 849, 811;
U S Pat. No. 5,789,461; U S Pat. No. 5,6998,498, US Pat. App. No.

09/ 532, 9480 0z4968HNt i nuati on-i n-part of U S. Pat. App. No.POPUS®Z8YW3, filed
on August 30, 2000, and U.S. Pat. No. 6,087,415. These patents are hereby

I ncor por at ed reference for the drogel conpositions contained therein.
Lenses pr eﬁgwﬁerfbaﬂyr%‘fﬁ I?ELE %ﬁfﬁ?%ﬁ{%ﬁ% fargiiztions isekidgrkutiare nebnoner s of

Formul a 11|inifed td1 u g hat are
used to coalt lleenéegl@fl?gwu}éé%ﬁq%tmﬁéﬁ %éﬁﬁ?g%‘ @@%g@ ?\@ﬁé’%ﬂ%
met hods of agasafilpan A, edafilc®) 85an0 8graficdlA, O3 prbf@2Bid 8dntagniéns, 002, 794;

5,712, 327; 7 415 [l WD 0127662, may be used and these
patents ar e&ﬁ@rlg%g fC;QP aigfﬂ?orl’@‘Pé‘PQrﬁE‘é’OF’@thq{BQ@‘Sp?‘%@é%Qﬁr@Q in

conposi ti oNsS, Pad N@th@ 1000 LRYdbhi, Nd. 50776 ngCU@Ob&tORIBT@%?%H‘%”EP there

are ot her net hods of treati ng a lens oncé it Is ensés this
i nventi on E@} @ P/ 84kt : B St Rat dNore, 89814 98nHS Rat. Apyl. INbMOS53RiBUB cat | ons

their_enti FRponRchER R OF RS P5€ AR ! doB2LAP Tt og st 86 208020
0300391; Uahd (P8t PhONG, 008740, PehebstentoardFibreB yintorBBfhtediasd contact

| enses are e_Frrfrade from pol yners that include but are mited’to polyners
of pol y(nef We)r‘rﬁ@tﬂ%éh@/ha@@geépmm@@wtlanss;zpatamed tHereinodoendestprepared

£l h where th

epr cacnt af Py T AREFERGEGE It Ent RIS mbaess O FPrtdaabol Wi u. s

25 Pat . Nolvmaene&aated wtthmﬂnbéréf%ﬁé?ﬁs Hattdhe us@wqatdo%mé?%@sb%‘romed
e

usi ng known maiﬁe&éal s. For exa | enses nmay made froma rigid

material  PHEMR e PrP¢arhiies, QQW@%%W'Q)TS apgl mﬁﬁtdﬁi,‘sl Ofr&&ﬁa’tylﬂ%e

pol ystyren e ons e

Addi ti onal le 541‘91&)%210%9%%'( gr%l’{é}ﬁaelpdk%oggggﬂ ﬁnﬂﬁ;%g H@\ZPZP% as
|im tationwelyasr\WifkD4276862,i mapoeriearard thes8 A6l dre HEBRESY ir@o’? orated
fluorocarb terlas and the |ike, or conbinations thereof pl’ pi cal

| nt 1 2ol aPy FERLEACSTE these Praseduras, YOTROEE0S; andreetheds0; InZBIGRDIOR 49683
oot oA NP e 248 e e o AR ™
contact | tneedorthe lnsesofdhid inventiananapbeltrssted OyTHESS hutRodsahhehsane
rggg:; andfo?lt ywqghgugla Btions wf?i«r:]l% 6h%%trgtse t %Ssgrr%gt%%dg%% %efrgl;y %%gtrpocrgtnetdag;t/
reference in their entirety, U. S. Pat. No.5,453,467: U.S. Pat. No. 5,422,402; WO
20  9300391; U.S. Pat. N0.4,973,493; and U.S. No. Pat 5,350,800.
Hard contact lenses are made from polymers that include but are not
limited to polymers of poly(methyl)methacrylate, silicon acrylates, fluoroacrylates,
fluoroethers, polyacetylenes, and polyimides, where the preparation of
representative examples may be found in JP 200010055; JP 6123860; and U.S.
25  Pat. No. 4,330,383. Intraocular lenses of the invention can be formed using
known materials. For example, the lenses may be made from a rigid material
including, without limitation, polymethyl methacrylate, polystyrene,
polycarbonate, or the like, and combinations thereof. Additionally, flexible
materials may be used including, without limitation, hydrogels, silicone materials
30  acrylic materials, fluorocarbon materials and the like, or combinations thereof.
Typical intraocular lenses are described in WO 0026698; WO 0022460;

b
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5 references nentioned in this application are hereby incorporated by
reference in their entirety. As used herein, the term"silver" refers to
silver nmwab24dsss is incorporated into a lens. Wile not PaENUBIINYSITO0 be
bound as to the oxidation state of the silver (Ag, Ag' +, or Age+), that is
I ncor por at to the 10 | ens by washi ng

i n h ens, silver may be added
Ej he cur eg (99@?3?@&?@98339?%; ‘é/(%903%45]:%'@%4%309@&373575 ilhger "nitrate in
ei oni ZedoyhRrizhbld mbnofdh€ or EBHAGES. A 11537 |Yﬁﬁmeaprbfé0§ﬁ§%§’%'é ndtfodttber .

[imted t er acetate, Silver cittate, silv

si |l ver pi enatfermulatidns ehdéntrasduiat ilens Tdrenutatiereninr i smeimaiderendiat t hese
solutions, can vary froam the concentration required to add a known quantity

of sil ver N&SAME FigECeryage A5 descibad aove frssotsepriarblenses. dildithe o _
cal cul at _eréer_%n%QQQﬁéﬁtEﬁ'Fgooiﬂ this d8Micatidr 51;9 g?@\p&ﬁlheé?&%ﬁﬁﬁ%y llet?grem{a W ng

cal culation i s used: concentration o on’i's equal 1o the
desired athmimentivétysi | ver per lens, nultiplied by the dry weight of the

| ens divided by the total yolume of treating solution, silver solution

concentration )((Bé’/sﬁg)hge["dg’%? ijeéH’ sﬁ"Y‘\:’feFeaftPﬁS ?‘bﬂg’e(rﬁ@?@j that i tncairaraigd dry
| ens-wei i | ' ; r Le, if
oo 1 oqut o b, AR nWATclo B GalAGAs 0 S bAAABR AR HETET |
lens is OAF, §9"ant Adhd, thes issincarpedatied intodhe lems tsilvenmdyalse added tortheof 3ni,

th ired.silver. trati I d be 0.27 pa/nt.. Sil | uti
cont aith nis TS a5 EhisTend Py 16750 ol sOlaRIYAR Amoebeen used
to prepar gitlahein sieARedi whlRe (i01vebhePsoftkd Dflsiio8 igﬁ@&%@%@ew er, other

| iquid nediuns can be used such ‘as water, aqueous fered solutions and
organi ¢ sbmiied éxsilaracesatep silyastditeats, siiveniatitie) siiver lBgtatealsilygr gitratd,ens i s

washed in 2Sh o] lon fo bout .60 m putes, . though the tinme my
vary fromaégguférls\{ﬁfaﬁ%t EH%"OCOQ%G a rh?){ﬁ' SLHY et%té?%ﬁg ﬁ?r&a@cft"?rﬁngi ng
from abouthedéoricentiatioh réglired &S B&A alkMOWH quAtity P 3NIVEo 4 Msltgrses are

washed with several portions of water to obtain a | ens where silver is 21

WO 02/%968aiUFRter 1suer SYBtoN. imewiesde selsulatethe chacerirgiin of thesiluebunt  of
Shoue 1o CHE BBSBEAIE Bl e T R B Baab AR S R Bp e
ant i m cr obolatiomiegualitothe Hesirdd Shtsurt of siBIPYr l@fﬁs,sﬁhmgnea B3tthé gry
I ncorporated into the lens is about 20 ppmto about 4,000
weight of the lens divided by the total volume of treating solution.
silver solution concentration (ug/mL) = [desired silver in lens (ug/g) x
20 average dry lens weight (g))/ total volume of treating solution (mL)
For example, if one requires a lens containing 40 pg/g of silver, the dry weight of
the lens is 0.02 g, and the vessel used to treat said lens has a volume of 3mL,
the required silver concentration would be 0.27 pg/mL.
Silver solutions containing anywhere from about 0.10 pg/mL to 0.3
25 grams/mL have been used to prepare the lenses of the invention. Aside from
deionized water, other liquid mediums can be used such as water, aqueous
buffered solutions and organic solutions such as polyethers or alcohols.
Typically, the lens is washed in the silver soiution for about 60 minutes, though
the time may vary from about 1 minute to about 2 hours and at temperatures
30 ranging from about 5°C to about 130°C. After the silver treatment the lenses are

washed with several portions of water to obtain a lens where silver is

21



5 ppm nore preferably, 20 ppmto about 1,500 ppm even nore preferably
about 30 ppmto about 600 ppm and nost preferably about 30 ppmto about
75 ppm Wbhe24msm "antimcrobial” refers to a |lens that eROTNS/BBE or nore
of the follow ng properties - the inhibition of the adhesion of bacteria or
other mcrobes to the lenses, the inhibition of the growth of bacteria or
ot her ni crifsRPosRtedtiatotthe palwasr. ahe anmurkiof silvey that isdocerposated intchibe

m cr obes fromthe

| enses (hgrBelg%l% a?’g{efs%:d;ﬁgggbgt}ﬁgp p?;ﬁ:? r PQ[‘%J#&’ @9{%3&% 6%'%%% he | enses,

t he gr owt hcwitaibang afrleasioabattRd ppindiaa@stirhierddisl prbpéﬁ% are prsfefre@sence Of
bacterial or ogthw{%lm crobes, on the surface of |lenses is collectivel é@

referred tYNQY VEbihat iincarraratad: nto thelens s aoet 20 pem taabeuioho

the. | Rvern R S PRiTePA 20 6O Biattlur 73 ey ke S ietorabapgtior

vi abl e baci@®ppan torabouit 1660 npmrwb@mosmr@femtﬂ‘ﬁ abebt 30 Pph togboedrs bpan (>
99% i nhi bi tion) Tﬂ\f vi ahl e, bacteria,_ or other mcrobes. Such bacteria or
i

other nicrobes i'REI'GHR RuimiGrebiabirefers fg adens Hhat ybbiiprmar masesiel i n t he
eye, part 'f@%\ﬁfnprrB%HQ'%rmtﬂé%l%g é%ﬁrﬁqrgg?ﬁgs@ié?cgewar 891%9 Brobes,

St aphyl occus. aureus erra
mar cesens.torthefensas, he mdalmitlomnf the groslth aif baetesiai & athet aacrobesn thbat haS
ar abl e avall bIe CO | enses such as but

not 111 ¢ daRe4s AsLdhd KIS &7 bpierBidtaiRaL Figraes Phcam SHTISR6 e ses
acquafil cagr ifa r*%v?!i’itf’éc é)ktéﬁﬂmﬁ fré’rﬂ%{a‘?éﬁs@cs' h%%?nﬁﬁerza%ﬁ'%‘?omf %@ﬁgqﬂhonyl

refers to a radical having | owm ng structure th respect to
t he rmnorreﬁtbebmmobaﬁlt@the lenises ethargrowtimef hacteriares athert nmrebqas & the ed. The

C1c ol kol - BBSENG 57 mesiehee bastonist ot PRI OhgY G iheySygace Rblengds '
LU L 8 Sy G 8 SRR R I i (202
15 inhibit the m|crob|al productlon by at least 25%. Preferably, the lenses of the
invention exhibit at least a 1-log reduction (> 90% inhibition) of viable bacteria or
other microbes, more preferably a 2-log reduction (> 99% inhibition) of viable
bacteria or other microbes. Such bacteria or other microbes include but are not
limited to those organisms found in the eye, particularly Pseudomonas
20  aeruginosa, Acanthamoeba species, Staphyloccus. aureus, E. coli,
Staphyloccus epidermidis, and Serratia marcesens. Preferably, said
antimicrobial lens is a clear lens, that has clarity comparable to currently
available commercial lenses such as but not limited to, etafilcon A, genfilcon A,
lenefilcon A, polymacon, acquafilcon A, balafilcon A, and lotrafilcon A.

25 The term “phosphonyl” refers to a radical having the following structure

0
% - S~
HO
With respect to the monomers of Formula I, there are some monomers that are
preferred. The preferred monomers of Formula | include monomers where
R'is hydrogen or C, jalkyl;
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R5 is hydrogen or Cl_3alkyl; R6 is hydrogen or Cl.3alkyl; qis 1-3; mis
1-3; 1o R7 is hydrogen or C,-.,alkyl; R8 is hydrogen or C, _3alkyl; R9 is
hydr ogen voo 02219688l kyl ; R10 is hydrogen or Cl 3al kyl; t PET/US@®/508B u i S
1-3; nis 2-4; and x is 2-4. The nore preferred nononmers of Formula |

i ncl ude ere is hydrogen or nmethyl; 20 R2 is NHHR3; R3 is
-(CR4 R5)3E gbﬂd SCBH -(CR8R9)t (CHR1O)u P(O (OH)20r

- (CH2) n- Sdsi-s((pHZ) XNH- C(O) CHR7CH2; R4 is hydrogen or nethyl; R5 is hydrogen
or methyl; 25 qis 1-2; mis 1-2; R6|s hydrogen or nmethyl; R is

hydr ogen:; F§83|S$1bbyhintexgphemyl ﬂ@ﬂ‘\)Rs GHRRY-3 6, Hy-ICRERT),- (ﬂHRﬁ’QLPW(O)(GRIDQ is
hydr ogen or yl /US01/50817 tis 1; uis 1-2; niis
2-3; and %~ {@Hg 5" S‘E{%"%N%Q?gﬁéf fred nonomers of Formula | i ncI ude the
fol I owsng RFI8PRAFSgen or C, jalkyl;
R® is hydrogen or C, ;alkyl;
R® is hydrogen or C, salkyl;
qis 1-3;
mis 1-3;
10 R"is hydrogen or C, ;alkyl:
R® is hydrogen or C,salkyl;
R® is hydrogen or C, ;alkyl;
R™ is hydrogen or C, ;alkyl;
tis 1-3;
15 uis 1-3;
nis 2-4; and
X is 2-4.

The more preferred monomers of Formula | include monomer where

A

R"is hydrogen or methyl;
20  R?is NH-R%
R? is -(CR* R%),-(CHR®),-SO,H, -(CR®R®)-(CHR™),-P(O)(OH), or
-(CH,),-S-S~(CH,),NH-C(0)CHR'CH,;
R*is hydrogen or methyl;
R® is hydrogen or methyl;
25 qis 1-2;
mis 1-2;
R® is hydrogen or methyl;
R’ is hydrogen;
R® is hydrogen or methyi;
30 R%is hydrogen or methyl;
R is hydrogen or methyl;
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CH3 OS O- 0Ol CH3 N(Ns NSGBH H2 H2 Hand N~ S2-NH( ON NH
Wth respect to the nononers of Fornula I, there are sone nononers 1o
that arewoet/ésrd. The preferred nononmers of Formula |l POTUSHESIBTNONES S
where a is 1-2; R' is hydrogen or Cl.3alkyl; Rl12 is sulfonic acid,

car boxylic aC|d phosphoni ¢ acid, Cl- 6a|ky|d|sulf|de 15 C1-, al kyl sul fi de,

phenyl di sutl substi ut ed phenyl disulfide or NHR13; R13 is
t hi oCl1- 6aldqél p.@r bonyl . The nost preferred nononmers of Fornula II

i ncl ude

the followng nonomers OS NHS 2 21 SGBH and 20 24 WO 02/ 49683
PCT/ USO1/ 5081#-3;808H | Wth respect to the nononmers of Formula |11, there

5

are sone m)%%ﬁ that are preferred. The preferred nononers of Formula
onmer

i ncl ude!

s 5 where pis 1-3; b is 1-2; R21 is hydrogen;
The most preferred monomers of Formula | include the following monomers

CH3

\/lL /©/ >/ N/\\/S \)L SO3H

2 and

b

N=
SO, —NH :>
° 2N
VLN

H

With respect to the monomers of Formula ll, there are some monomers

10 that are preferred. The preferred monomers of Formula Il include monomers

where

ais 1-2;

R" is hydrogen or C,_;alkyl;

R™ is sulfonic acid, carboxylic acid, phosphonic acid, C, ;alkyldisulfide,
15 C,galkylsulfide, phenyldisulfide, substiuted phenyldisuifide or NH-R*;

R™ is thioC, salkylcarbonyl. *

The most preferred monomers of Formula |l include the following monomers

NH s
i ) o
2 SO3H

and
20
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1o R22 is sulfonic acid, phosphonic acid, carboxylic acid,

t hi oCl-,, al kyl carbonyl, thioCl6al kyl am nocar bonyl, Cl 6al kyl di sul fi de,

Cl- 6al kyIveabt/iges phenyl di sul fide, substiuted phenyl di supP€T/ieg1/50817

H30S- (CH2) 1_6NHC(O or (HO2(OP-(CH2)1-SNHC(O -. The nost preferred
nononer s of Forr@bajl Il include the follow ng nononers 15 O OS-/° HO
H®2C 2 and O Ne HO3S-~~H Wth respect to the nononers of Formula IV,
there are s oners that are preferred. The preferred nononers of
Formula 1V i nclydd nononers 20 where wis 0-1; R31 is hydrogen; 25 WO

02/ 49683 PCT/ USO1/50817 R32 is am ne, Cl_3al kyl am ne, phenyl am ne,
substituted phenylam ne, thiod _3al kylcarbonyl; R41 is hydrogen 5 The nost
preferred nmononers of Fornmula IV include the foll ow ng nonomers O ~ ~I'1l~

S' N ON H C NWiih redpecttoheliBEomMel bf Formula i, there are some monomers

that are preferred. The preferred monomers of Formula lll include monomers
5 where

0
SN

%

pis 1-3;
bis 1-2;
R* is hydrogen;

10 R#is sulfonic acid, phosphonicﬂacid, carboxylic acid, thioC, alkylcarbonyl,
thioC, ;alkylaminocarbonyl, Ciealkyldisulfide, C, qalkylsulfide, phenyldisulfide,
substiuted phenylidisulfide, H;08-(CH,); {NHC(O) or (HO),(O)P-(CH,), sNHC(O)-.

The most preferred monomers of Formuia Il include the following monomers

15
O
S
s~ N
o)
P
N ~
HO,C
2, and
0]
@] e
s h
Hoss—" N
With respect to the monomers of Formula IV, there are some monomers
that are preferred. The preferred monomers of Formula IV include monomers
20  where

wis 0-1;

R®*is hydrogen;
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I S H, and For nononmers of all formula, the preferred points of
attachnent are as follows pyridinyl is 4, for pyrimdinyl is 2, for
benzi m dav@byhoeBs 2, for 1o benzothiazole is 2, for benzopei/amgzalipBlsi s 5,
for quinolinyl is 2, for indolyl is 4 or 5, for thiadiazole is 3, or 5,

and for trigzolyl is 3 or 5, where positions containing hydrogen nay be
substi tut (—ﬁl V% amineh £ naklansinesphenyamine, mubstitsited phenylamsine on i ncl udes an
antimcro I sing, consisting essentially of, or consisting

of , S|Ive3hg%ﬁ Qﬂgcﬁgﬁg&Lconprising a 15 bi ndi ng nononer where said cured
lens can rRY és sydhogehi nd silver. The terms antimicrobial, lens, and silver
all have their aforenentioned meani ngs and preferred ranges. The term

"bi ndi ng nononer neans any pol ynerizable nononer that can reversibly bind

silvergs T WSk, f | ati ons
pol yrre?i ze th B %d mnonpr%'(rass&riﬁ réﬂjb%tﬂg e&?@mﬁqmﬁﬁ%r ed | ens
to reversibly bind |Iver can be estinmated by examning the stability
const ant of he sel gct ed |nd| ng nononers. These estimates can be

determ ned (See RI. Tilleyy Aust J. Chem 1990,

43, 1573). he Iog of the tab| | i Waq;u\ }n\ of the cured | ense of
the inventiog are ab ut Q. @28bout 1570;>th , log[3n =

[ AgLn+]/ ([ AN [L]™) vvher ( :stablllty 25 ¢ nstant for a cured lens (L)

that binds n nol ecul es of sfilver (Ag+), pref erably,s about 2 to about 7.3,
and nore preferably about .6 to 6.9. 26 WO 02/ 49683 PCT/ US01/50817 The

advant ages of the antimcr b| al lenses of thelinXep#i on are many. For
exanpl e, £8 7 aneT MWQN’Mses that j

or pjprate silver usually contain
silver coordl nated to sone ifnorgani ¢ par at® matter (see US Pat. No.
5,213,801, discussing the upge of ghdver dm cs). Oten that particul ate
matter is 5 visible to the naked or magnified eye, and it can affect the

vi sual acuity dforthenomees of albfesmeita, thh@rd;fenedg)aﬂhtstdfeatiamhammmem not

h t hi | | V d oth
b?\l’/lgl ngI ?mﬁi%% §WA‘F'B{)‘ 3&?%(??7%'95]%&%% Eﬁ“%wd%ﬁ 'YlHﬁgmtf‘Pfer a(r:]orrgonght s of
t he anpi mtfar\(zbttﬁézdlﬁr§23forB@ﬂk@fr@rz@lylW’@ﬂ‘ol’r gﬁmbﬁﬁﬂ% 22K& nﬁaeglme@o]é gey do

not have substantial particulate matter ue to their antim crobial
conponent dor thigdiazale i 8r obdadnd &ardeezalyl is ﬁ:‘eOﬂ Sweineriegpositions containing

hydrogen may be substituted with the named substituents.

Further, the invention includes an antimicrobial lens comprising,

consisting essentially of, or consisting of, silver and a polymer comprising a

15 binding monomer where said cured lens can reversibly bind silver. The terms
antimicrobial, lens, and silver all have their aforerhentioned meanings and
preferred ranges. The term “binding monomer” means any polymerizable
monomer that can reversibly bind silver. The term “cured lens” refers to contact
lens monomer formulations polymerized with binding monomers. The potential

20  ability of a cured lens to reversibly bind silver can be estimated by examining the
stability constant of the selected binding monomers. These estimates can be
determined by known methods. (See R.l. Tilley, Aust J. Chem. 1990, 43,1573).
The log of the stability constants, B, of the cured lense of the invention are
about 0.6 to about 15.0; that is, logB, = [AgL," V([AG'][L]") where B, = stability

25  constant for a cured lens (L) that binds n molecules of silver (Ag*), preferably,
about 2 to about 7.3, and more preferably about 3.6 to 6.9.
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have conparable clarity to comercial |enses such as etafilicon A

genfilcon A, lenefilcon A polynmacon, acquafilcon A balafilcon A and
| ot rafi | comou96Burt her, the invention includes a nethod oPCPUSEFOIBITYg an
anti m crobi al I ens conprising, silver and a polymer conprising a nononer
of Fornula I, 111 15 o0or IVRLRI1 2 Ra Ol Il R31 R21 Y O (CH2)n,

R 32 (R22)b p ﬁhwdwantagﬁs oithetantisnigroRial lemees ofthegnvention are mgnyd, b, 't

, d t
cssont s ar For Bnfile ARREE LAFHiCPARYRendes it inddiforEd afferiRIRIV RERgaifions! ot S
conpri si ngiteemsuwdrated tdzsxﬁrﬁuhl@orbanid parhbula&! mavter Zseeaid B4 Ng.eating said
lens with a silver solutio 27 WO 02/ 49683 PCT/ US01/ 50817 The terns

| ens, ant P&t %%?eﬂ“scm%ﬁw “’@ ‘P%Pf snliyergep@mlcsy Oftend¢hahpapticulate matferis |y,
W, a”%’ X’v,s‘?nl;lé tHYE EP&& 'briﬁ '}ﬁfb ﬁ'di‘fégt ﬁwl?edv:Qu@fé‘dJ ﬁ%frt. ges. The
s to n’y I qul g sli

term ver 8ol utton medi um cont al ni ver. The
| i qui d medisam Honeveddhe berisassofrithe inventioaddd notadws thislerameme dTiveat er ,

oy en A s Bl et & g BEk e SRR aeniraly
ol rate, SPIUBs WRh fAS! hE il Ao its BT aftinfrobBl lorRES! Tierafore Pt ate.
The concemthmt iherlen$es atevprodiuned rhleeyedemiahhaoe$ubatan&|af paiticalate neatter
ggtn ﬁreg% ;gtd!y% Qéﬁe@g\;n[tjﬁ]qg}qgla?ggm%oﬁgg}m ug gtn rry crogla? len\éceag of?héj1 lnlv%rrlx |o¥10 a
have comparable clarity to commercial lenses such as etafilicon A, genfilcon A,
lenefilcon A, polymacon, acquafilcon A, balafilcon A, and lotrafilcon A.
Further, the invention includes a method of producing an antimicrobial

lens comprising, silver and a polymer comprising a monomer of Formula |, I, {ll

15  oriV
R R
R2 N 12
/\g /\Q —R )a
| 1l
R?! Y /Iji
0]
[ N 12 A0 (CHT
R
b ‘_-Q )p ILM
11 v
20

wherein R' - R*, Y, a, g, m, n, p, d, b, t, u, w, and x are as described above
wherein
the method comprises, consists essentially of, or consists of the steps of

(a) preparing a lens comprising a monomer of Formula I, I, lll or IV
25 and
(b) treating said lens with a silver solution.
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1o In order to calculate the concentration of the silver solution needed,
the following calculation is used: the concentration of silver solution is
equal towoezdwsired anmount of silver per |ens, multipliprdr/ogotdeerdry

wei ght of the lens divided by the total vol une of treating solution.

silver solytion concentration (pg/nL [desired silver in |ens (pg/g) X
15 aver agj#@rty‘?rmér@n%vé'ﬁmlc(@ﬁ'/ lepsit %llVef/’oERuwB“@f{ © Gam mg Ps 6l Bt§ & W,nl) For

le, i r
A, SR R Gl FRE AR OARRGA AR R Bhed IR, HPRY,
vol ume of "Sider sotution' eefieirs &dan\y Ln\%mﬁ mﬁmuﬁf\tﬁ%rﬁtalrm(i)g ?gldrd/'ﬂrlrl@ lQ}u?cg nilﬂi'lmlﬂn
Silver sol utions contal _In any ere rom about to
granms/ i R S%BHt @s@ﬂ 99;5#@;&’&@@“@%‘3@@%@‘@"%% qu@ouﬁmﬁemsomgpe@ from

dei oni zed A&itRiis rpan émgwé wh%f@ufea&etr&ra&%’eoﬁpms%%.méd wagueous

buf fered solutio Sol utions such as ethers, or al cohol s.
Typi cal | y,Thehgilviee n§ thssmahheab fypicalie assilveesals elicth aersﬂf/etr niiatetsiléér m nut es,

th h th ut .1 about 2 hour.s and _at
oo ot ettt STt B ShRmaite e nlaat e, SV BIcTAIG GndSiuet pyate.
treat nent Ttriéecdrﬁiéﬁ%tléh%f SBSHRGhdEd BolaBYeE eén %@Lfreﬁwsth%f ﬁfr lighobtain a

| ens where silver I ncorporated 1nto the urt er t he
i nvention remlrecﬂ&add lagkreovera g eantitynef sivargo atlensneta sajurated esri\temetdhytlmf. or

ool " e 43 B8 Bt o BT Sl Mg Inckotowsn '
R22 T-- Nd3RtildNidn is Udel? the cBn&ntration of silver solution is equal to the desired
amount of silver per lens, multiplied by the dry weight of the lens divided by the
total volume of treating solution.
silver solution concentration (ug/mL) = [desired silver in lens (ug/g) x
15 average dry lens weight (g)}/ total volume of treating solution (mL)
For example, if one requires a lens containing 40 pg/g of silver, the dry weight of
the lens is 0.02g, and the vessel used to treat said lens has a volume of 3mL,
the required silver concentration would be 0.27 yg/mL.
Silver solutions containing anywhere from about 0.10 pg/mL to 0.3
20 grams/mL have been used to prepare the lenses of the invention. Aside from
deionized water, other liquid mediums can be used such as water, aqueous
buffered solutions and organic solutions such as polyethers, or alcohols.
Typically, the lens is washed in the silver solution for about 60 minutes, though
the time may vary from about 1 minute to about 2 hours and at temperatures
25  ranging from about 5°C to about 130°C. After the silver treatment the lenses are
washed with several portions of water to obtain a lens where silver is
incorporated into the polymer.
Still further, the invention includes a lens case comprising, consisting
essentially of, or consisting of silver and a polymer of a monomer of Formula |, I,
30 lllorlVv
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11 1V 5 wherein RL - R41, Y, a, o m n, p, d, b, t, u, w, and x are as
descri bed above The terns lens, silver, RL - R41, Y, a, q, m n, p, d, b,
t, u, w veod2/x968al |1 have their aforenentioned neani ngs andT/prefzstred
ranges. The termlens case refers to a container that is adapted to define
a space in which to hold a lens 1o when that lens is not in use. This term
i ncl udes packagi ng for Lenses, where packag'hg includes any unit in which
a lens is stored after guripng. Exanples of hi s_packagi ng i nclude but are

not limted to single B i ster packs, |tIP| R'¢yorage cases and
the Iike. One such contaiher is illustrated i ggure 3 ok U S, Pat.
5,515,117 which 15 is hereby incorporated by reference in its entirety.
The polyners of Formula I, II, I I I or I'Vcan bd incorporated in the |ens

cont ai ner 22, the cover 24 or the lens basket 26, wherq they are
preferably incorporated |nto t e Iens cont a| ner or the Ri'ens basket. Aside
fromthe pol yners of Forrml 111 or 1VYhe cont er 20 conponents

may be nmade of a trans (Jtt:herm) pl astl% | yit€Hpk material, such as
pol ymethyl meth a r 22 on efins, suBW as'|pol y-et hyl ene,

pol ypr opyl ene, th ﬁo rs and the i ke; d Llyesters, polyurethanes;
acrylic polyners, suc as p yacryl ates and polﬁ/met hacryl at es;

pol ycar bonat es and t he Ilke and is made, or any gpmbination thereof e.g.
nol ded, using conventi onal 25 techniques as a single unit. 29 WO 02/ 49683
PCT/ US@l/ 50817 Silver may be incorporated into the Iens cont ainer in the
same manner é |ncor orated into the antl m cr obi | enses of the

p'e

i nventi on. W?E‘ Ve & Gy M. fobylndls ¥, NdpPoRIR,AS desch ed APPVer |V are
combi ned with t T'T'l%tefgﬁlégé'rl\@tdhwgr ®r 1he pt?eq rﬁoﬁp@”@rﬁst Rl gﬁg’x gjjred, and

subsequently treate a’silver’ sol'ul'ioh.” 'Prefeéerably, polyners of
For mul a | ,have,théit hfarementenedpmesrings iand angfeoredatanges. tTres teenslenacase

DO i 5 oy b S b9 dhBnd s bbb Fe e
2494 Y SRR GO ot UL TN B MELELA BAERBOT bhen, BRGIE 2 o
packaging includes any unit in which a lens is stored after curing. Examples of
this packaging include but are not limited to single use blister packs, multiple use
storage cases and the like.
One such container is illustrated in Figure 3 of U.S. Pat. 5,515,117 which
15 s hefeby incorporated by reference in its entirety. The polymers of Formula I, Il,
[l or IV can be incorporated in the lens container 22, the cover 24, or the lens
basket 26, where they are preferably incorporated into the lens container or the
lens basket.
Aside from the polymers of Formuia I, I, I or IV the container
20 components may be made of a transparent, thermo-plastic polymeric material,
such as polymethyimethacrylate, polyolefins, such as poly-ethylene,
polypropylene, their copolymers and the like; polyesters, pélyurethanes; acrylic
polymers, such as polyacrylates and polymethacrylates; polycarbonates and the
like and is made, or any combination thereof, e.g., molded, using conventional

25  techniques as a single unit.
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10 of bacterial. Another exanple of such a lens case is the | ens case can
be found in U S Pat. No. 6,029,808 which is hereby incorporated by

ref erencavbor446Be bl i ster pack housing for a contact | enBCOUSel38Ed
therein. Yet still further, the invention includes a nethod of reducing the
adverse effects associated with mcrobial production in the eye of a
mammal , conpri SilMgT mayDecigrarnaraieg ot hie ieas lcpnisinerdn thesaima mﬁ@n@r

ol ymer ot ERIBEb AR inthang AMRfictobi Prfhes i IngHRRE® Mbte’®L R19) & o
| 11 R21speEiBtallyotize ﬁolyn(éEHZJ)f\Woﬂﬁ&@ DN |RBor IV adePchhbindy Wikh t}hé/ wherein Rl

- R41, Y, .a, g, m n, p,.d, b, t, X are as descri bed above The
ter m; I en;éOr "&ﬂ@ﬁ"?ﬁ et i qther Pem@onenfwmoldm cured.1and sabsequentiyriregiedd, b,
t, \"; t

r anges The ”Qﬁ?ﬁ/aeg?ollut eﬁzgeelﬁge'lfa P «-:y'j1 tp % ass'%c(?fg{bgg’ﬁf r” ?nﬁc%rrig%ég pgégédﬁctl on"
i ncl udes lmJanysr abiof tlﬁ)le%@dia&/eétﬁﬁﬁﬁor%ﬁfé@s@bbﬁmm toldbout 0.0 W,elglﬁm ar

i nfl amati on, qt ens rel ated peripheral ulcers, contact |en

associ at e® F%‘%P § A itlhe inifial rRORINGE NMixX)s MOIR Prefiesatyiaout 83k fa qatgout

Provi di ng 125 F@Fb%n’c hato Jff“gtl%n@erﬁsué@QH%rR/IroHﬁfe'n? etr?{gwfeb iR ofuest of eye

care practitioners and I'ens nanufactures for a nu ears. In order to
5 produce beotﬂmaaon said lenwwanandabtseseffans thataré eagsedtbgrthelprokfesatipm,
surface at rren[) 6 nd addi tion onents s h as oght hal mc dr ygs,

ti ntsmdng agiega geg’(gwpé% qu?{'?gRe,n%gas¢[§r EXanDrese CanLe PBA shown
that if ofey gdds. WG@‘Z@"S@@ flo \%fh%r‘egg%cd} 8§ By refitefcéfortfie

antimcrobial agent, a lens t cone ere to the eye I's
produced. bieigepack hotisingédor 8 chotaxttiempdisolpsed tlper@duce an antim crobi al

| ens, a balanc d,.be truck rodyci n ens that ,contains
enough anti ni cr@g ﬁ(r'!r ¢ ey 59{@3}3@@9@? method %f recsucmg Ehe adverse

effects associated with microbial production in the eye of a mammal, comprising,

15 consisting essentially of, or consisting of providing an antimicrobial lens wherein

said lens comprises silver and a polymer of a monomer of Formuia |, ll, Il or IV
o R |
R? A
)\n/ )\G LR'2)
o = a
I
R3
R21 )YL
(] T
_@
20 v

wherein R'-R*, Y, a,q, m, n, p, d, b, t, u, w, and x are as described above
The terms lens, antimicrobial, lens, silver, R'-R*,Y, a,q, m, n, p, d, b, t,

25 u, wand x, all have their aforementioned meanings and preferred ranges. The

phrase “adverse effects associated with microbial production” includes but is not
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desired effect without producing a lens that adheres to the eye. One way to
assess if alens fit is acceptable (i.e. the lens is not adhered) is to
assess t weovt/gleshess of the fit of a lens. (Young, G et BCT/USOWToBUence of
Soft 15 Contact. Lens Design on Cinical Performance, Optonetry and Vision
Sci ence, Vol 70, No., 5 pp. 394-403) Tightness of a | ens may be assessed
usi ng an imitegitQPgilamniigmmation, contapblens selated pednkerat ufsiess e@néacta
patient's LY, : . N r sses his or her
Finger i e aloegt et eyl it Bl RoRUE, A oo KopliBenc™ s "y "and
observes whet hBrovidieglzelenstoateiis arwideaarfe pipiatishtsshayBedn 8.quest eNegs t hat
do not nove unde@t.these circunstances are not consjidered to be a good fit

for the peRTEHACUIRRALS angrlens mpnuifadidtesdios arsmbenptyearss In peterdBve when
; . . _ "
the pafi e?hd@bb%h%%n@%a'ﬂ?%ﬁgpfégcQHZ:I%\E‘?Q#sema@rg%ieg?& réh%ﬂfar\]% the

objects of this invention 1s’to uce an antimcr does

not adher&eaimnents, pad additioaakgemp@ienis suehktast dprthalmie driys tintdelyiegvent i on

i ncludes an,antimcrobial |ens  conprising, c_oBsi ting essentially of, or
consi st i ng"GPIATEYSICANGRIPRINOPIAW Tehexamble It nas beeamhoNgVBREHOMén t he eye
of a pati r ; hA ' anghd; i at R41, Y, a,
a m ', S oMU Tarl o bRt Such oA ariniBbial Jaeht L ani ngs
and pr ef elenedhatawilleseconhe agheresddo 'the eyees praduddte Boweyer, ifforee isat i ent "
refers to ether.a lens, when.placed on th e of a patient ves under
t he plPsh-ﬁ%ngg?gé%QE‘?Cr%oa%BB' [crqﬂpglepgsg?qa?rg‘&g}q%ggeiq?r%rq%faeng,l WO
02/ 49683 RGHUPRILA RaRhat €6k irs & k65 t n & Hall,
1994, edi teq:% Ru_ber?1 and I\S/’l r{C’%i I%@hbgs.égg éggbﬁlﬁgl%@?ﬁs t est

| enses ardegjreceaffeet withouitpreduding ateys that adberestetheneyehe eye of a pati ent

[ the digital h- test. Th fal I t hat \ t t
o on the di TS WaYloiThes B atTehs &t Ruadibine ( Roegn iPaSiRdendl s oye
In a statistbigsakby tise ghihesa bl tHeafiti 67 |_eﬁ§p|t(*{6]phg,ns. kBB eRmfiliBAte BRBofDE

suitable for one patient may not be suitabl'e for another. Therefore, |enses
havi ntf suEPntact kenilesigmenddlinigat Pesformance noptoroatrpandddsiondiziences0 t o

cbout /20081 P Sag SIE0 AAHOIL TRARAS 48 B bkl AT T,
100% nosvivdpughefietesbl h thaotdst 99 14 isptadedlOA % pdtiemtsasyee Silisdduently,
I nvention are one nethod of nmaking, |enses that contain

an eye care practitioner presses %IS or her finger digitally upward against the

fower fid of the patient’s eye and observes whether the lens moves on the

20  patient’s eye (/d.). Lenses that do not move under these circumstances are not
considered to be a good fit for the patient’s eye, for lenses that are too tight will
not move when the paﬁent blinks and may become uncomfortable. Therefore
one of the objects of this invention is to produce an antimicrobial lens that does
not adhere to the patient’s eye.

25 To meset this objective, the invention includes an antimicrobial lens
comprising, consisting essentially of, or consisting of silver, wherein said lens
has sufficient movement on the eye of a patient. The terms lens, antimicrobial,
lens, silver, R'-R",Y, a,q, m, n, p, d, b, t, u, w, and x, all have their
aforementioned meanings and preferred ranges. The phrase “movement on the

30 eye of a patient” refers to whether a lens, when placed on the eye of a patient

moves under the push-up test described above. This test is described in further
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silver and have sufficient novenent on the eye of a patient; however, they
are not only |lenses containing silver that nmay have sufficient novenent.

O her navbdonsesd i ncorporating into contact |enses nmay brCTESa/50pr70vi ded
that those 15 nethods produce |enses having sufficient noverent on the eye
of a patient. In order to illustrate the invention the follow ng exanples

are incl datad.in Condaet lsnsBrasticacChapman & Hailhé9941v%¢1§3dohy MFI%JLbeé‘r%nci‘reant
| T bl
*h Lot alt PEn adiBedx CUnBEPRIS fisbbrisd A ik 8 —2RRRE RGHACTC L ©

practici ngt triozeionvitiet eymof a(ibatrbmanehe dtgmsi;puemjpokést aThedgenrednses be within

the scope of this invention, EXAVMPLES The follow ng abbreviations were

used in th SEREMBIRACIDEE & _a?(:m Rt Pphp s @ralgnsgsthat move on

2-acryla I

(br sabr y PATTERL SRYSY I s BeBRARG uldrihah Balipht poligloH, pndeltnat may ¢

acid; PBA saitpbleyfoaong! pactleald:nda)y nAbd wl’mlblle/fdrrarmjhera TBEretdrd lensesayl|

i mi dazol . MABP = .net hacryl a dine; 32 WD 02/ 4

T, USo1 MBEBOAUTHER BOReIETRAS Sy AT R T SHGRA D pabat

N[ p- (N-RYo /ﬂ)ﬂé T\%‘t’ﬁb‘éﬁéﬁi&ﬂgb@%ﬂ}"ﬁrgﬁr Bi‘li/r ¥é@%ﬁ§es %\)e/ CFH QBoEt 75 to
cel T ul os C 0

(Acryl am donet etate propionate M3P = 3-net hyl - 3- pr opanol
5 D30 ab@utﬁl@@%hpf patientsamolre pTrefﬁerablyeélertSQItocﬂhﬂuth -mgstycerin

esteri f led Wt i oni zed wat er; PBS = phosphat e-buffered
sal i 8, fgra}pqy GBQUPQ@?%ﬁﬁga—W(ﬂ%sphat e-buffered saline with 0.05% TweenTM

80, pH 7. 4 0T8e lehsés of HeBhVERIdT Al dife ARXNS@BF making lenses that contain

silver and have sufficient movement on the eye of a patient; however, they are

not only lenses containing silver that may have sufficient movement. Other
methods of incorporating into contact lenses may be used, provided that those
15 methods produce lenses having sufficient movement on the eye of a patient.
In order to illustrate the invention the following examples are included.
These examples do not limit the invention. They are meant only to suggest a
method of practicing the invention. Those knowledgeable in contact lenses as
well as other specialties may find other methods of practicing the invention.
20 However, those methods are deemed to be within the scope of this invention.
EXAMPLES
The following abbreviations were used in the examples
APDS = acrylamidophenylsulfide
AMPSA = 2-acrylamido-2-methyl-1-propanesulfonic acid;
25  CYST = N,N*(bisacryloyl)cystamine;
PVP= polyvinylpyrrolidinone;
MAA = methacrylic acid;
PAA = poly(acrylic acid)
ATU = allyithiourea;
30 VIM = vinyl imidazole;
MABP = methacrylamido bipyrimidine;
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TSB = sterile tryptic soy broth; 60% | PA = isopropyl alcohol, 60%v/v D ;
70% | PA = isopropyl alcohol, 70%v/v D; 15 10% I PA = isopropyl al cohol,
10% v/ v ©VO 02/M6B3 = nodi fi ed vortex devi ce; TBACB = t et r abR€PUS01/50817
anmoni um mchl or obenzoat e TM = dinethyl neta-isopropenyl benzyl

i socyanate met hacr yl ate 20 HEMA = hydroxyet hyl nethacrylate
Bl oc- HEMMAHB. f’rrmﬁﬁmﬁrl@w- tpydrexyRanzephenensi ate TRIS =

tmralng(tmrslt @Wiﬁ%ﬁ@%ﬁ?“@ﬁﬁé&aﬁ“@ Fﬂ’?ﬁbfgﬁmyl S|r?anne MAV/ =  800- 1000 25

DVA = N, Nedll/pret kyhaeyisimidordethBl)oeliutbdédracetateepropdonaten product of reactive
bl ue nunber 4 and HEMA as described in Exanple 4 of U S. Patent 5,944, 853
DAROCUR 131\#§P S>mgiayloxProrgadlny| - 1 - phenyl - propan-1 -one EGDMA =

et hyl A 16 r o TMPTMA = trinet hyl oyl propane
tri rre?hagé% at%q Wzb?@ﬁ get hyl enegl ycol di nmethacrylate 33 WO

02/ 49683 Wf—'d%ﬂ)ylwedﬁol Nor bl oc =

2-(2' -hy thacr |.phen I) 2H benzotriazole CAd 1850 = 1:1
(w' w) bl %ééf MWBP&M@%\K@% E ketone and bis (2, 6-

di et hy oxyReqzionib& é’téf‘ trimet hyl pentyl phosphi ne oxide THE =
tetrahydrofuran Ig ?—Iﬁ’ ='hydr oxyal kyl met hacryl ate, as described in US.

Pat ent NoPBS @Bhd&ﬂIatavbuﬁer@wsgIMdtpHaM wWeight w v = weight/total volune
v/v =volune/total volunme pHEMVA = dro et hyl% met hacryl ate coating as

descr10bedT‘?535<8h9$@%ﬂ-bUﬁ$r©¢ 3@“@ 95°/ Wwegd;084, R Y 4 “\&Lhods for
Coat i ng At% dﬁégt%ytéy%}L §rf er" The cont act Ienses of the invention
te

wer e eval 0\7v| ng
TSB = sterile tryptic soy broth

60% IPA = isopropyl alcohol, 60% v/v DI;
70% IPA = isopropy! alcohol, 70% v/v DI;
15 10% IPA = isopropyl alcohol, 10% v/v Di;
MVD = modified vortex device;
TBACB = tetrabutyl ammonium-m-chlorobenzoate
TMI = dimethyl meta-isopropenyl benzyl isocyanate
MMA = methyl methacrylate
20 HEMA = hydroxyethyl methacrylate
Bloc-HEMA = 2-(trimethylsiloxy) ethyl methacrylate
TRIS = tris(trimethylsiloxy)-3-methacryloxypropylsilane
mPDMS = mono-methacryloxypropy! terminated polydimethyisiloxane MW =
800-1000
25  DMA = N,N-dimethylacrylamide
Blue HEMA = the reaction product of reactive blue number 4 and HEMA as
described in Example 4 of U.S. Patent 5,944,853
DAROCUR 1173 = 2-hydroxy-2-methyl-1-phenyl-propan-1-one
EGDMA = ethyleneglycol dimethacrylate
30 TMPTMA = trimethyloyl propane trimethacrylate
TEGDMA = tetraethyleneglycol dimethacrylate
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bi ol ogi cal assay, where Test B is the preferred nethod for determning
inhibition of mcrobial production under the present invention. 15 Test A
| nhi biti onoot4988xt eri al G owt h/ Adhesi on A cul ture of PseuBOMDR@E50817

aerugi nosa, ATCC# 15442 (ATCC, Rockville, MD) was grown overnight in a

nutri ent dipym _The, bacterial inoculumwas prepared to result in a final
concent r aﬁ‘?{hbﬁ: gb(%r'g)ﬁ?rﬁéi'éﬁ%&}‘eih@rfrﬂ!g)x(}’\éﬁwﬂﬂh%ﬁf Tﬁ%oUﬁ@@ . Tgr ze
cont act | - i 1 h 7.
0.2, Each Frneoey cort Anpebiht of AIRBR ARl Blen3pteits iRl R 2

i nocul um idimethyoxyeenzayl)g? dsbirmeathylpenitgiphasphinet atieel i n a shaker - _
incubator.r( gtrﬁnb fr0¥ two (2) hrs. at 37 + 2C. Each lens was rinsed with
PBS to rerbdve 8o %‘F?Lﬂaﬂnd cells, placed into 10 nL of PBS contai ni ng
0.05% @/ v HRR T w@r@&ybmmﬁmaw@té%@g d85crafp ilnr@g?aﬁafer& N$& g8 agges. The

resul ting supernatant was enunerated for viable cteria, and the results,
reported of/WwReeighiftetal sgightabl e bacteria attached to three | enses were

aver aged. st B ki ti,on of Bacterial G ow h/Adhesion 30 A culture of
Pseudomné’gﬁéewggh&gétg!&%%aé# 15442 (ATCC, Rockville, MD) was grown
over ni ght viwn=golauig/icdsitvoideum The bacterial inocul umwas 34 WO 02/ 49683

PCT/ US01/ 50817 preglar ed to result in a final concentration of
appr oxi matEIEMA X pelyéhycbrxygthyh srethagrviaie woating asidessrivedimExampiedd wer e

contact | SH 50 forthy/oRi iva Wetts G Sl bdoBaiby MBEIT NI

sterile glass vial, which was rotated in a shaker 5 incubator (100 rpm for

24 hr. at 35 + 2C. Each lens was rinsed with PBS to renove | oosely bound
celI's, placed iM&canagilegsepethedpvaninmyens essiialed usingdhatolBoviagd

enumer at oy 980 ) SR Pher RSt BIRIAE RrerphBdFaMol (AR BRTIAGHATbIENS .. o
vi abl e badf eniceobédltprotectidnouriderdhe lpposast imesrttichver aged. 10 The fornul ations

that wer'e used to prepare the | enses of the invention were prepared as
foll od8. Macronmer 2 Preparation

Test A inhibition of Bacterial Growth/Adhesion
A culture of Pseudomonas aeruginosa, ATCC# 15442 (ATCC, Rockville,

MD) was grown overnight in a nutrient medium. The bacterial inoculum was

prepared to result in a final concentration of approximately 1 x 108 colony

20  forming units/mL. Three contact lenses were rinsed with phosphate buffered
saline (PBS) pH 7.4 +0.2. Each rinsed contact lens was combined with two (2)
mL of bacterial inoculum into a sterile glass vial, which was rotated in a shaker-
incubator (100 rpm) for two (2) hrs. at 37 + 2°C. Each lens was rinsed with PBS
to remove loosely bound cells, placed into 10 mL of PBS containing 0.05% w/v

25  Tween™ 80 and vortexed at 2000 rpm for three minutes. The resulting
supernatant was enumerated for viable bacteria, and the resuits, reported of the

detected viable bacteria attached to three lenses were averaged.

Test B Inhibition of Bacterial Growth/Adhesion
30 A culture of Pseudomonas aeruginosa, ATCC# 15442 (ATCC, Rockville, MD)

was grown overnight in a nutrient medium. The bacterial inoculum was
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15 To a dry container housed in a dry box under nitrogen at anbient
tenperature was added 30.0 g (0.277 nol) of bis(dinethylam no)nethyl sil ane,
a sol utivooopivesB8. 75 nL of a | M solution of TBACB (386. OPQT/UBAGSESi7Tn 1000
m. dry THF), 61 39 g (0.578 nmol) of p-xylene, 154.28 ¢ (1 541 nol) met hyl
met hacryl at e rgngalents relative to initiator), q]ﬂB (9.352 nol)

2-(trinet Iﬂfﬁ@?'[eéixt?) Hiy in adingeepnganiration qf@p@r@amay%wén%wre af¥ve to
oo VAL S cBon el st guibhoshgetteriey
connect ed gatine (ﬁBS’)q:geﬂ 4se®IchEaWa$msbducgathctﬂér$ wbsmmbmedlwaihﬂmp(&) ed in
bur gt ng viflh o??e@p{%@ifn%%t FRimtpreStetle i psh AbLhich Wiz BIEEIn ASHAer 100
"o ected inpUbqiELMOCIRA R bl 03 LR IGRAES TheBdMIEBEL herm 1o

appr oxi rratreh;o@ﬂoaselgmbmhlecrellapplate@ﬁnta 1@ i df RBS wontainioty AL68%Awly TBACB in
11 nmL of dry THE was 30 netered in throughout the remai nder of the
react i on W@@FTW%E‘H@ Eﬁé@@ﬁé%@o fP@ef@f froperaingiasd Boe oG he netering

2 (o met p%ﬁb%ﬂ%yf@a%%"uiﬁ?r%aé@f@ﬂ%@ FDalferly, R S TR B el

i nitiator)detabted iable HattdfBat@thedtotties IoneRe VRér@a/eyrh@edy.pr opy! -
pol ydi net hyl si |l oxane (3.2 equivalents relative to the initiator), 3673.84 g

(8.68% nol), TRIS (7.9 equal ents relative to the initiator) and 20 0gb5
bi s(di net i

exot her m t B eTEhY i @8 T I ReFe heTpfRet f (o BRofAr el o o

that ti rreprepaedilablfonbwé_ 10.0 g (0.076 nol)

bi s(di met hyl am no) net hyl sil ane, 154.26 g (1.541 nol) nethyl nethacrylate
(1.4 1o equivalents relative to the initiator) and 1892.13 g (9.352 nol) 2-
trinethyl gilPsvaed BrbpdlkiBacryl ate (8.5 equivalents relative to the
initiator a he m xture again allowed to exothermto

appr oxs mat el y 70 g&dryltentaineatioused freapiey oM undeér ojiperen at appieaki mately 30 C

and 2 gal lons of THE wer ded ecrea e Vviscosit | uti on of

330, 60°g Rmasratyvas gaded Aoa (1371708 o bis @inelbyaming The EuiIptacer i o

acid wa { F ( e

pr Iot ect ?nggg’fﬁgﬂ%s?qgnf?mn &Eéj A %/&Pﬂé%%ggé\%&%@%ﬁéEWBA@ RerCUoRt &TQ’
THF), 61.39 g (0.578 mol) of p-xylene, 154.28 g (1.541 mol) methyl methacrylate
(1.4 equivalents relative to initiator), 1892.13 (9.352 mol) 2-(trimethyisiloxy)ethyl

20 methacrylate (8.5 equivalents relative to initiator) and 4399.78 g (61.01 mol) of

THF. To a dry, three-necked, round-bottomed flask equipped with a
thermocouple and condenser, all connected to a nitrogen source, was charged

the above mixture prepared in the dry box.

25 The reaction mixture was cooled to 15 °C while stirring and purging with
nitrogen. After the solution reached 15 °C, 191.75 g (1.100 mol) of 1-
trimethylsiloxy-1-methoxy-2-methylpropene (1 equivalent) was injected into the
reaction vessel. The reaction was allowed to exotherm to approximately 62 °C
and then 30 mL of a 0.40 M solution of 154.4 g TBACB in 11 mL of dry THF was

30 metered in throughout the remainder of the reaction. After the temperature of
reaction reached 30 °C and the metering began, a solution of 467.56 g (2.311
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renoved and toluene added to aid in renoval of the water until a vapor
tenperature of 110 C was reached. 20 The reaction flask was mai ntai ned at
appr oxi mweby49890 C and a solution of 443 g (2.201 nol) HF&I/USNE08177 ¢
(0.010 nol) di butylti n dilaurate were added. The m xture was reacted until
the i socyanate peak was gone | R The toluene was evaporated under

reduced pﬂ@)s%’(fé'”i%hylﬁéq))éy)ﬁ?hYbﬁfetWﬁW'éte @nhpardiaentiariativedadhe ve nononer.
The macr omﬁg 53(%@%e§ (B%q%'e[?‘%gi_pﬁ&tg%oﬂ?%tggéw%&&o%_ 25 approxi mately

2:1 acetoné 10 hacrome er was preci pitate out

t he macr opseiydmwlsaom (ﬁtﬁreqm,falémtbtrelaade tnthalinititor)s B6P3 84 ¢8:68@n oven
oner., 1 Prepar atlon 30 The procedure

bet ween 45 F{? g f or

for Macroﬁﬂ ﬂ- Sd geﬁﬁ'é‘ﬁiﬁlet”ﬁ%fe@@/eltoﬁmaén'B%W)sa'P@I@R 8.0 nole parts MAA,
2.8 nD 3.3, nole parts 36 WD 02/ 49683
PCT/ USO1/ E&rﬁ, é%gwén&)nﬁ%hglsgéﬁéﬁ/agggrﬁteg TM were used. Macroner 3

Preparation The procedure for I\/acrorrer 2 was used except that 19.1 nole
parts 5 HEMA, 9 nple parts TR parts | e parts
T wereUsed TNREPERERGEES iU Io HOHETR Lo BPRLIITAE 8 RACE AR TSNy,
used excegliofbato bBHYA0 bO. tRMIHE. o JALYEH of 4BLAGR8.0e ol 1 et hy! ar ne.

Base Mononmer Formations and Lens Preparation t'l ons A— l[isted in
Tabl e 1, arsédlmmlnydaﬁnmalmevthylsdalee rﬁﬁﬂﬂoZﬁag (1r54>der$lo()ahbtf’anhma’(hacraiaée ¢hHécul at ed

h | h Th
§§| \;/\en;i i z&ﬁer & ﬁ%l? V%Fg ﬁ}?@nﬁw 8A8§?e@83%§%ﬂéson) mi xt ﬁr es as
i ndi cat ed tr‘irﬁeﬂﬁ%‘nlé S rﬁ@tﬂb@ﬁ}latb?ﬁ?ﬂeéqtﬂ‘&éieﬁfs%t% Baparfitiatr Rakhe

fol |l owi ng net hod ntact | enses are prepared by adding the indicated
amount of atided apdltpeﬁmxtlablwammamw toexpibarm1o ag)pcwxnmaéeltyat’éb°@ro?ﬁbﬁer m x

acetic orerntondampsauta cenad BretPiPy YOI AfA bRl e PR RE "
conponent gddag td Bdtfisetthievidadait. I sdlliicn of 439.69 g water, 740.6 g methanol
15 and 8.8 g (0.068 mol) dichloroacetic acid was added and the mixture refluxed for
4.5 hours to de-block the protecting groups on the HEMA. Volatiles were then
removed and toluene added to aid in removal of the water until a vapor

temperature of 110 °C was reached.

20 The reaction flask was maintained at approximately 110 °C and a solution
of 443 g (2.201 mol) TMI and 5.7 g (0.010 mol) dibutyltin dilaurate were added.
The mixture was reacted until the isocyanate peak was gone by IR. The toluene
was evaporated under reduced pressure to yield an off-white, anhydrous, waxy
reactive monomer. The macromer was placed into acetone at a weight basis of

25  approximately 2:1 acetone to macromer. After 24 hrs, water was added to
precipitate out the macromer and the macromer was filtered and dried using a
vacuum oven between 45 and 60 °C for 20-30 hrs.

Macromer 1 Preparation

30 The procedure for Macromer 2 used except that 19.1 mole parts HEMA, 5.0
mole parts MAA, 2.8 mole parts MMA; 7.9 mole parts TRIS, 3.3, mole parts
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m xture issonicated at 25-37C until all conponents are dissolved (30-120

m nut es) and was subsequently | oaded into an eight cavity lens nold of the
type desxonbedsin U. S. Pat. No. 4,640,489 and cured for RCOOS&IEOSE
tenperatures of, 25 but not limted to, 25 to 90C, preferably between 45 to
75C. Pol ynerizatio occurred under a nitrogen purge and was either

phot oi ni tmap%&van&-@ meledgartsof M were ie@d. generated with an Andover Corp.
420PS10- 25 AM39565-02 light filter, or photoinitiated with visible |ight
generated with a Philips TL 20W 03T fluorescent bulb. The tinme of curing
vari ed fridacronmriPesparaticdD m nutes. After curing, the 30 nol ds are opened,
and the lenses_are either_released in a 1:1 bl end of er .and , et hanol,
then | eached i M&PIgRENG for Q@eq W%%?%%Cer?gw\g% Mle®erSent, or 37
VO 02/49643\ACT dpRild EQ&% Rl??f%.%arﬁéfé ;sd?tsamﬁ%é?émfékﬁﬁwouf psﬂs reAohad in

| PA/DI to renove any residual nononers and diluent. Finally the | enses
were equilgddtated in either physiological borate-buffered saline or
de-ionized water. 38 WD 02/49683 PCT/US01/50817 0 C) 0 o W00 c'? o 0 0 (9
NO OLOQ 00 Mco OOW 6 OOONOCIOONIKInL OO0OO0O0OOLgqOco
0. N co QuaRrbner PBRpSRaRon- - - N NN OOOOOONOOC M UNOO It NN
NOto NOOOOOC C~-CDOOOOOCONO ZNr NNNc LOLOO OOQ
OOM NOX. N Thecpagenuce for Macromer 2 was used except that dibutyltin dilaurate

10 was replaced with triethylamine.

Base Monomer Formations and Lens Preparation

Formulations A-R, listed in Table 1, are representative base monomer
mixes (all amounts are calculated as weight percent of the total weight of the
15 combination). The polymerizable monomers of the invention are added to these
mixtures as indicated in Table 2 and contact lenses are prepared according to the
following method.
Contact lenses are prepared by adding the indicated amount of the
polymerizable monomer to about 10 g of the base monomer mix in the presence of
20 1 —5%wt acetic acid (when Marcromer 4 is used, no acetic acid is added) and a
diluent suitable for compatiblizing the cémponents, as indicated in Table 1. This
mixture issonicated at 25-37°C until all components are dissolved (30-120
minutes) and was subsequently loaded into an eight cavity lens mold of the type
described in U.S. Pat. No. 4,640,489 and cured for 1200 sec at temperatures of,
25  but not limited to, 25 to 90°C, preferably between 45 to 75°C. Polymerization
occurred under a nitrogen purge and was either photoinitiated with 5 mW cm? of
UV light generated with an Andover Corp. 420PS10-25 AM39565-02 light filter, or
photoinitiated with visible light generated with a Philips TL. 20W/03T fluorescent
bulb. The time of curing varied from 7 minutes to 60 minutes. After curing, the
30 molds are opened, and the lenses are either released in a 1:1 blend of water and

ethanol, then leached in ethanol to remove any residual monomers and diluent, or
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OOONr OoOowoO0O0O(C OO0 OOOOOOOOOOOOCO r- Q ~-
NMNNOOOOM faCt™” QC6 a) too QWQQ7522<EUO0) QO -fl
_0Oa) avomMpeBate) a) |Ii O EZUI- 2 mnC 0,- WO OPCBESMBBL/ 49683
PCT/ US01/ 50817 Exanple | Preparation of Antimcrobial Contact Lenses

Usi ngPSPM 5 Cont act | enses prepared from PSPM (2365 ppm or 0.24 wei ght per
cent) and base nononmer mx (Table 1,10.0 g). were treated with a 10% w v
solution of AgNOG3 in deionized water for about 60 m nutes (30 | enses in 60
mL of 10 wt.% AgNGB in deionized water). The treated | enses were renoved

from the, silver solution and placed into distilled water (300 nL). The

N N
M O
O

| enses were 10 either rolled or stirred in distilled water for at |east
about 20 minutes. This |water washiing p/@cedBrig wasSrigpeated three (3) nore
tinmes. The rpsidtlinlg |1 endes| wer¢®qtorefPinl|salipe|8gkution and tested to
determine theif antlimcrobhial | potentlia The resullts of the bacterial
adhesi on ass%; arle jpresentled i n Tahl € 2|2 113 ®3i§n%  he | enses were
anal yzed by dfugtivel y {cqupl ed ardon p|lasnd 15 at oRi|& eni ssion
cR f f id i
spect r oscopy« = —of yogent] U . }—digest of a dry lens or
usi ng instrupent gL EUE NGNS |¥agijon apal ygis, to @egerm ne the anount of
. ~Jo [« AR oa . ) :
silver that fvaﬂ; I{FTcioT pordtied! ©n g lenges. |Thf s depa' I 5 presented in
Table 2. 20 Pe# ;,D#-gﬂg;"* u;;rl:ocf Art--r-c-optat—Seriact Lenses Using
Pol yneri zabl g, Myn@nmig &g |8t|Re|S than |PSPM The |prpcedyEeldof Exanple 1 was
repeated rep|ag¢ing fhe gigunt of | gol yneri zgbl e li d8nd And the base mononer
m x as i ndi cgtedthySrapte & s 25 3Fabtr s 2t Tstsr—ttesBzsse Mononer M x (from
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mononmer of Fornula |; the concentration of the polynerizabl e nononer of
Formula | in ppm the anmount of silver incorporated into the lens; the %

i nhi biti owODh2/¢n883 he bacterial assay, using |enses nmade frparAUSewBEL i on Q
wi t hout any added pol yneri zabl e nononer as the control; the % inhibition
from 30 the bacterial assay using | enses nade fromfornulation G as the
control. (Lenses were tested by inductively coupled plasm atom c em ssion
spectroscopy). The antimcrobial activity of forrmulation QIlenses and 40 WO
02/ 49683 PCT/ US01/ 50817 formulation G lenses are statistically the samne
(95% confidence (p=0.05)). In the Bﬂmapmbhoner M x colum, the "Ag" suffix
i ndi cates that the Iens .S described in
Exanmple 1. 5 TabI :

Rl bition %

v | B
| nhi bi i onTri alcg 365 VA
96. 68 EVA 10 G oSk *é é;ﬂ&é;gﬁg\éﬂ gsbwmws%ﬂzﬁs% *f‘)g%'gﬁg%'iz 55 2

G Ag PSPMceshmmemsEomenoster3oixi TaklieAty 10SRY). 2266 tidated Willa 96% /2 G ATU
G Ag ATO S80600 RSB Domgsiontaig wateh i Boul 8 sk (& Tapsor in 88 mE N
R Ag VWA 36,008 1100 9a g g resat Waeth e, ﬁsé‘%ds?‘?ﬁ%%%%éﬁ%@%fwiﬁﬁoo
** 36.84 1he 2@19250@tmﬂar35pmedﬂntoldlswed.v@@ter (300 mL). The Iienses were
10  either rolled or stirred in distilled water for at least about 20 minutes. This
water washing procedure was repeated three (3) more times. The resulting
lenses were stored in saline solution and tested to determine their antimicrobial
potential. The results of the bacterial adhesion assay are presented in Table 2.
In addition, the lenses were analyzed by inductively coupled argon plasma
15 atomic emission spectroscopy (ICP-AES) of a hydrogenfluoride (HF) digest of
a dry lens or using instrumental neutron activation analysis, to determine the
amount of silver that was incorporated in the lenses. This data is presented in
Table 2.

20 Example 2
Preparation of Antimicrobial Contact Lenses Using Polymerizable Monomers
other than PSPM
The procedure of Example 1 was repeated replacing the amount of
polymerizable ligand and the base monomer mix as indicated by Table 2.
25  Table 2 lists, the Base Monomer Mix (from Table 1); the polymerizable

monomer of Formula I; the concentration of the polymerizable monomer of
Formula 1 in ppm; the amount of silver incorporated into the lens; the %
inhibition from the bacterial assay, using lenses made from formulation Q
without any added polymerizable monomer as the control; the % inhibition from

30 the bacterial assay using lenses made from formulation G as the control.
(Lenses were tested by inductively coupled plasma atomic emission

spectroscopy). The antimicrobial activity of formulation Q lenses and
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G Ag MAA 5,000 N'A 46.17 47.48 G Ag MAA 18,000 N'A 91.34 NA G Ag MAA
27,000 N'A 93.00 NNA G Ag MAA 36,000 1800 91.50 N A 30 G MAHB 3610 **
26.32 N AVO®/AMBB 16,000 ** 27.32 NNA 41 WD 02/ 49683 PCTPUBDS#IZOSE7 G Ag
MAHB 3610 1. 9 58 70 NA G Ag MAHB 16,000 N/ A 13.48 35.15 G Ag MAHB*

16, 000 310 8 0.00 G MABP 2512 ** 45 22 21.82 5 G MABP 89,000 ** 0.00
14.34 G Ag rmwlﬁoaﬁtenﬂﬁﬁas@, statistigatisthesange (R emigence (0=4951R B4. 14

GEL Upr ot fa%%gﬁwﬁﬁa%%%%% e Sifiiidtedh gt gy PhsEweien 1 500°
** 16. 07 QreéHled with KVBIgNOQas destBbod iDEREmple & AMPSA 2000 ** 18.44 0.00 1

15 G AMPSA 2000 ** 29.03 0.00 2 G AMPSA 2000 ** 10.71 0.00 3 G AWVPSA 2924
** 5.13 28.50 G AWMPSA 3000 ** 49.28 22.81 1 G AWPSA 3000 ** 60.12 30.35 2

20 G AYPSA 3000 ** 13.42 0.00 3 G AVPSH, ** 0.00 0.00 G AVPSA 5000 **
10.38 0.00 G Ag AMPSA 500 < 30 67.00 17 G Ag AMPSA 1000 54.8 59.78
0.00 1 25 Hasty AVPSAIGHOMeR 86 [Fordidl89.[84],1 % [nhibition % InhibitionTrial
no
Monomer MixFormuia | ppm ppm Q G
Q-Ag PSPM 2365 N/A 96.68 N/A
10 G PSPM 2365 o 75.83 52.99 1
G PSPM 2365 60.64 4255 2
G-Ag PSPM 2365 265 99.64 99.30 1
G-Ag - PSPM 2365 N/A 97.74 96.71 2
G ATU 438 bl 20.00 N/A
15  G-Ag ATU 438 N/A 45.00 N/A
G ATU 2800 o 0.00 N/A
G-Ag ATU 2800 2700 0.00 N/A
G VIM 1124 > 40.00 N/A
G-Ag ViM 1124 N/A 32.65 N/A
20 R-Ag MAA 9,000 15 0.00 0.00
R-Ag MAA 18,000 550 36.85 38.38
R-Ag MAA 36,000 1100 94.89 95.01
G MAA 18,000 o 60.53 46.43
G MAA 27,000 o 36.84 14.29
25 G MAA 36,000 o 1.62 0.00
G-Ag MAA 5,000 N/A 46.17 47.48
G-Ag MAA 18,000 N/A 91.34 N/A
G-Ag MAA 27,000 N/A 93.00 N/A
G-Ag MAA 36,000 1800 91.50 N/A
30 G MAHB 3610 * 26.32 N/A
G MAHB 16,000 o . 27.32 N/A
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G Ag AVMPSA 2000 NV A 93.52 90.13 1 G Ag AVPSA 2000 378 98.93 98.13 2 G Ag
AMPSA 2000 383 95.02 87.58 3 G Ag AMPSA 2924 1400 97.42 98.02 30 G Ag
AMPSA 30090 b/49688. 40 89.96 1 G Ag AMPSA 3000 482 99. 13 9BCHES®/5047 WO
02/ 49683 PCT/ US01/50817 G Ag AVPSA 3000 150 98.95 98.52 3 G Ag AWVPSA 4000

N A 92.02 87.85 G A
56.20 5 NF-A¢

CYST 300
34.30 1 1

4000 ** 3@G-9Q

x* 61.76
G”ﬁg CYST

AMPSA

MR- "5 0w

AMPSA 5000 N/ A 92.25 88.20 N AMPSA 3000 ** 65.00
A8 NV A 936191 98. 1409 G CYSS.78000 **NéA. 43 47.39 G

0 MAG CysPoo ++ 8047

9.57 AMASEEYST 5000 * 0339 0. 008@sAg CYSTZQ00 324 90. 10

00 ** 55.57
0.00 3 G CYsT

85.35 15 G Ag CYST 3000 436 90.33 85.70 G Ag CYST 3600 N A 92.76 94.54
G Ag CYST@000 692 d¥ABY 90. 82526 Ag EYST 40085225 95.48188. 09 2 G Ag
97.22+2§636 4 G Ag CYST

CYST 4000

50 92. 64

5000 900 85.62 78.7
38.26 2 INB-Ag CYST 40BBP744 94542 92. TY/A 25 NsHQ8CYST 48903640 99. 20°

98.96 2

10

15

20

25

30

QOO0 0060w

G-Ag
G-Ag
G
G-Ag
G

@

PRPEst ad0t”

MABP
MABP*
CELL/prot
CELL/prot
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA
AMPSA

89,000
89,000
10,000
10,000
500
1000
1500
2000
2000
2000
2924
3000
3000
3000
4000
5000
500
1000
1500
2000
2000
2000
2924
3000
3000

CYST 4000
36.61 20.6

1.9
61
*%*
3.4
*%
*%
*%
*%
*%
*%
*%
*%
%%k
*k
*k

*%

<30
54.8
296
N/A
378
383
1400
N/A
482
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95" ' cvs
12.13 34.14
70.03 54.38
38.30 58.99
40.73 60.61
43.17 0.00
16.07 0.00
18.94 0.00
18.44 0.00
29.03 0.00
10.71 0.00
5.13 28.50
49.28 22.81
60.12 30.35
13.42 0.00
0.00 0.00
10.38 0.00
67.00 17.69
59.78 0.00
95.97 89.94
93.52 90.13
98.93 98.13
95.02 87.58
97.42 98.02
93.40 89.96
99.13 98.49

00 ** 52.82

W N = - - a

W N A A A -



N-Ag CYST 4000 719 98.43 97.95 3 0 CYST 4000 ** 67.04 56.87 O Ag CYST
4000 778 97.00 96.07 P CYST 4000 ** 46.51 30.00 30 P-Ag CYST 4000 760

98. 30 97.W(@ 02/M683 | ndi cat es data not avail able 43 WD 02/ 49B8BURGIF0RIS01/ 50817
* indicates that the | enses were prepared by the nmethod of Exanple 3 **

i ndi cateds_that the | enses were not anal yzed for silver content Exanple 3 5
Preparati dA-AS Anti \MPSA al CGfitact Ld®des UsPB@Fol yned8zishl e MBnomer s

ot her tha M and d w Bas eforeSilyver Treatyent Contact
| enses prg%hr d frorrgg%ﬁyrrerjribéﬁl e rrgwgrrer (géd?enot ed%&-f{%n asterix (*)
in Tabl e XG-Agh addi tARIPSATabl es5@@l so IN/ats thgocontentr ggign used) and

base monomer m x were treated with either 10% w v solution of Na2C33 in 1o
dei oni zed Mat er, 1090MRBA ol ut3W of NAHCOS | N68&0oni zed 562%r, 10% W v

sol uti@n OHin iHH zed r, or M Na in nmethanpl for about 10
m nut eg) tgﬁa out 20 %@%(30 #@r?ges irg\lléo mL g%/'%ény basigg'@‘ol ution). The
treated | dases were CY8W r enovamdd r om tthe basi g4%® uti on4gmh pl aced into
dei oni zed évater (30 &é The I enses were either rolled or stirred for a 15
m ni mum of®10 ni nut €sYSThi s wed®0 washi*hg procBddife was “8pEated at | east
twi ce. Thgzbase tre | ense e then treat ith a 10% w v sol ution of
AgNO3 i n gaei oni zed \;\a%t?g-rr for a%@t’ 60 m nut es ?@9’\1 enses%)iqﬁ 60 nmL of 10

W .% AgN@B in dei onCY8T wat erd000The base/ sil vep 57 eat ed 3yeggses wer e
renoved from the sié{:vg{; solutjon and placed intq distilled water (300 ni).
The | eflseFwere 20 rTREr rol 14¥W%r stiTred i n3@&oni zedORQ er fo? at |east
twenty m ngtes. Thi ter wagdhong praecedure r epeat hree (3) nore
times. Thgslresulti nSCYP@nses Wereonstored in saline sol ut ?@16 and tested to
determ ne Gheir anti@GY8iobi al 4Q06t enti &F. Tabl 8020 i sts, g8 Base4Mononer

(I\:Ao?(m((a];r: ?:Tt T ggl gf 1% heéggﬂ-f/)?rle%llne Zblrrgnazrrgr rrgpo(r)r{%(rg’ ﬁLI Zorlg!rj(l}paplloh t'?ﬁe anount
of silver Gapgprporat@dsinto thggeens: Bhg % gg.10 85.35
15  G-Ag CYST 3000 436 90.33 85.70
G-Ag CYST 3600 N/A 92.76 94.54
G-Ag CYST 4000 692 93.81 90.84 1
G-Ag CYST 4000 725 95.49 88.09 2
G-Ag CYST 4000 750 92.64 81.65 3
20 G-Ag CYST 4000 732 97.22 96.36 4
G-Ag CYST 5000 900 85.62 78.73
N CYST 4000 * 36.61 20.67 1
N CYST 4000 * 52.82 38.26 2
N-Ag CYST 4000 744 94.24 92.79 1
25  N-Ag CYST 4000 640 99.20 98.96 2
N-Ag CYST 4000 719 98.43 97.95 3
0 CYST 4000 * 67.04 56.87
O-Ag CYST 4000 778 97.00 96.07
P CYST 4000 o 46.51 30.00
30 P-Ag CYST 4000 760 98.30 97.77

N/A indicates data not available
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inhibition fromthe bacterial assay, using |lenses made from formulation Q
w t hout any added pol yneri zabl e nononer as the control; the % inhibition
from theavbawywss al assay using | enses nade from fornul at POTVUS1E®StThe
control. The 30 antimcrobial activity of fornulation Q| enses and
formulation G lenses are statistically the sane (95% confidence (p= 0 05))

In the Base MniBfieAtas that e lgnses weyegnepearedisothesueiiod ebExampla Be " Ag"
ff dixcat d i bed
T Exampl e 1 Ehdieafas fgt RIS AKRIde ot AREN R O G RSl T ences

Contai ning CYST CYST (0.2 weight percent based on wei ght of the nonomer

m x) was polynerized in nmononmer m x_ G and cured using the nethods outlined
in Base Mononer Fornul ations and L@%@”Fﬂ@@aratlon A m xture of sodium
borat e H 3. 7Brbaraith QCAhSMRSH umetric
flask and di T%%aetfto voi|1u %ﬁ%ﬁiﬁﬁé@g%ﬁ%g%@%@@c?glvﬁd Mfered
Packi ng Sol ut i ethershandtSPMiarad Erdled 04th @1BavaBefeieyBivbr Treatraent 00 Nl

volunetric fl as nd, de-i oni zed ter was added to volune to give Silver
St ock Sol uti on. éqﬁt@ tSF anpEPR pﬁ?%%"l?\g%mrﬂtq BWYKX}&&'Z?G'PUH@F'qurd@%G'eﬂPtW e

Borat e BUféﬁéQfénﬁQ*)%"l‘Hblé 9: tH ¥&difloMOT é‘BI?@ 585 %&ts%e%iﬁ%%%g{)g :&%Ie% 0.33

ug 15 Ag/nL. The cured lenses were transferred into vials co
of the woand hgsesmqmrmr mikhwera tibstederith sitladretD %nd/vasdiviidravENai©O, hours

@121 oS el romthe. vials an shed W th

severa% %$$P%ﬁ§ ea BNy S8 l&)&?&%b@ﬂ%gﬁlﬁ’é‘r‘ﬁqcﬁ water, i@% & in

Sodl um Chl wlu@tm oﬂ&é@l—nm\ FEIbHIZeBRARr,Hr 1 01 MhOMe [ nidt 613&%&5& ) ori de,
.9% boric acid, 20 0.18% sodi um borate, 0.01% EDTA adj usted to p of 7.3).

The r esul tMiwites knakeutkD Bowrsai3PAensenin 30 mieof amnbaslc sojutlamdt Mineent al

char act er 1 5edfEEbes MR ELHER R bUNEkL B e PRl Saliien 98 lasad Bl Movenent
of Lenses d@ﬁﬁ@éd\ﬂﬁt@r BEpR) eThegbnsed Werd BiitoNbd @6%&%@%% and 4. The

amount of pol ynerizable |igands and the base nononer are listed. To .
15 minimum of 10 minutes. This water washing procedure was repeated at least

twice. The base treated lenses were then treated with a 10% w/v solution of
AgNQ; in deionized water for about 60 minutes (30 lenses in 60 mL of 10 wt.%
AgNO; in deionized water). The base/silver treated lenses were removed from
the silver solution and placed into distilled water (300 mL). The ienses were

20  either rolled or stirred in deionized water for at least twenty minutes. This
water washing procedure was repeated three (3) more times. The resulting
lenses were stored in saline solution and tested to determine their antimicrobial
potential. |

Table 2 lists, the Base Monomer Mix (from Table 1); the polymerizable

25 monomer of Formulia [; the concentration of the polymerizable monomer of
Formula 1 in ppm; the amount of silver incorporated into the lens; the %
inhibition from the bacterial assay, using lenses made from formulation Q
without any added polymerizable monomer as the control; the % inhibition from
the bacterial assay using lenses made from formulation G as the control. The

30  antimicrobial activity of formulation Q lenses and formulation G lenses are
statistically the same (95% confidence (p=0.05)). In the Base Monomer Mix
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determ ne the amount of silver ("[Ag]") present in each lens type, sanples
were 30 sent Galbraith Laboratories, Inc. (Knoxville, TN) for silver

anal ysi s g 02/#9s8tict i vel y coupl ed pl asma atom ¢ em ssi on. FoRUSIW®B1I7T en | ens
types in Table 3 45 WD 02/49683 PCT/US01/50817 were tested on ten (10)

subj ects per t f l.ens using the push up assay (Contact Lens Practice,
Chapran & GRHMN! PegAd” stiffidacligitan thel BerlesiRes kere eafebHithi% ATH0gs) . The

| ast si x &b [ 3 were tested on twenty- three (23) subjects
per type (()e‘]@(ljensllbsgmgita@%ﬁ'sh-up assay. Al lenses were 5 eval uated 30

m nutes after placing the | enses on patients' eyes. The percentage of
| enses having accept abl e novenent qgal Ities was cal culated as follows. Any
| ens having a score of greater thanEX3MB the push up test was an

accept gbl & | ens. plebaaRelr AaiRMyiSl Cdktad NEnSUNTBEhAhindCCPRIAD! € | enses
was divided by the total nunber e t age of

movenent 1o edu¥$TH0.20reightperent baae&é%mightdméthprrebaﬂmd nhig)\wfes. hI n
addi tion, pni 1o insertions.in,a patient's eyes the efficacy of the
enses. N ARWrBEALnBBwaY Bt b 8k S hpinodle nethods ousfialipdiasarel v.
The acti viigndrhet Rerrh@B&6Ss bAdILASPrepafAion. i s |isted in Table 3 as a the
| og reduction of the assay. Figure 1 shows the percentage | enses having

accept abl e novénBrXtutesot $adiumterate(3. €0 Ig\)andiboricla&:idha/lébﬂhSlZEQ)S/:/as'l'lﬁhﬂcedS Base
. . . ' F ) m ppm

Necay b0 e L Tingticisadl ArdtyRd S hee iR Gatprisen Wosd) torgive” vy 4000

823 1.10 Buérae: BYfEred00IA SbidRn. NSiNer GM%Te%@.%&%Ov%a%g/eigﬁléy rﬁ% YST

4000 212 Q.84 N-Ag2 CYST 4000 790 1.17 G Ag CYST _ g CYST
2000 56 1.18% mEvelurosige flagh@ndade-iorized water was added to volume to give

Silver Stock Solution. The Silver Stock Solution was further diluted with the
Borate Buffered Solution to give a working solution concentration of 0.33 ug

15 Ag/mL. The cured lenses were transferred into vials containing 3 mL of the
working solution. The vials were sealed and autoclaved for 2 hours @ 121°C.
The treated lenses were removed from the vials and washed with several
portions of de-ionized water and subsequently re-packaged in Sodium Chloride
Packing Solution (3 mL in vials of 0.85% sodium chioride, 0.9% boric acid,

20 0.18% sodium borate, 0.01% EDTA adjusted to pH of 7.3). The resulting
lenses were analyzed for silver content by Instrumental Neutron Activation
Analysis (INAA). Lenses produced by this method were characterized by a
silver concentration of 46 ug/g.

25 Example 5
Movement of Lenses
Lenses were prepared using the method of Examples 1 2, and 4. The
amount of polymerizable ligands and the base monomer are listed. To .
determine the amount of silver (“[Ag]") present in each lens type, samples were
30  sent Galbraith Laboratories, Inc. (Knoxville, TN) for silver analysis by

inductively coupled plasma atomic emission. The first ten lens types in Table 3
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30 G Ag CYST 2000 50 2.17 G Ag CYST 2000 41 2.24 46 WO 02/ 49683

PCT/ US01/ 50817 G Ag CYST 2000 42 2.18 G Ag CYST 2000 49 2.01 G Ag CYST
2000 43 WO2/49%68Ag CYST 2000 49 1.00 5 G Ag APDS 2000 313raT/B%01/30817enses
coated with PAA 2 | enses coated with pHEMA 10 Exanple 6 Myvenment of Lenses
Lenses were prepared usi 8 the nethod of Exanples 1 and 2. The anmount of
pol yner i zwsire testgd vatenrn(d0} siebjbets pardywaref lemsauding thedpusfoup @esay ni ne t he

Gar br ai ¢ CaBFEkens EBcisl CRRRan & Al TR Rala€By oL RERER pBAT,,,

i nduct i VeGUIlQmJlpbsdssﬂa@@f)ﬁTﬁb%TétCs&(B)%ﬂltﬁés FPTEbIOS GRAY tREA LA thidfrj-enses
were inserted into the eyes of Fatlents The lens types listed in Table 4

wer e tesf"é@eda3}%lﬂbl(3qf@)96§l§m%@ lengaising/ e psh-spasgsyndllilersgruwaraip assay

i1 o oozl S3EHes R IR lens ok nlieSS/oh: s arior

pl aci ng tberdeeut@@omnségheemgaac g@ol@h@bmmmmég%s%al@ﬂéma@l e
nmovenment was cal cul ated as described in Exa 5. In addition, the | enses

wer e anal JOWs: dAnYpleasRAINg ascrra ef aisiaier t@ﬁmm?a@y thespueh wpdestBvas s
Feduct i onJoreRtARleSBRES 1n B eaoRishRE Sy ke blE of RpddRafigleledubln | ©f

accept abl dividedbgthe tcstattﬂiwnla@mlen!;eﬂf Lenée@havmg eep@ﬂmehwg@ ofrableménBo Base

Mononer of [Fornul a I uction Mnomer M x Formula | m ppm
Assayd0 47 eRGS/ A g¥83 qﬁ%ﬁ&%@@%g %73 preferred lenses. In addition, prior to PRI PP

insertions in a patient's eyes the efficacy of the lenses N and G were tested
using microbial tests, A and B respectively. The activity of the lenses in these
assays s listed in Table 3 as a the log reduction of the assay. Figure 1 shows

the percentage lenses having acceptable movement vs the amount of silver in
15  each lens.

Table 3

Base Monomer of  [Formula [] [Ag] Log Reduction
Monomer Mix Formula | ppm ppm Assays

20 N-Ag CYST 4000 764 1.80
N-Ag’ CYST 4000 760 1.60
N-Ag CYST 4000 823 1.10
N-Ag CYST 4000 261 1.23
N-Ag CYST 4000 661 1.48

25  N-Ag CYST 4000 212 0.84
N-Ag? CYST 4000 790 1.17
G-Ag CYST 2000 60 1.41
G-Ag CYST 2000 56 1.45
G-Ag CYST 2000 164 1.24

30 G-Ag CYST 2000 50 217
G-Ag CYST 2000 41 2.24
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Q Ag CYST 2000 ** NNA Q Ag CYST 1000 851 NNA Q Ag CYST 500 332 NVA Q Aa
CYST 250 58 1.94 5 ** indicates not analyze for silver concentration
Exanpl e WOMwssent of Lenses In addition to the testing pepusdusoes of
Exanple 5, the lenses of Exanple 4 were tested after 10 hours, | week, 2
weeks and 4 weeks of dail 1o wear use. The percentage of acceptable
movenent §A8he | enses \A&ZYSLBO% The%08nses wer®2renoved18rom patients’
eyes afte@_Ag hours, | 2 vveekszooﬁnd 4 vveejf@ of u O?nd subsequent |y
anal yzed to determne the anmobunt of ~Silver remaining ifi the |lenses. Prior
to use,,teAgenses cont aiC¥SIT 46 ppmaO0 sil ver 4BTD 5) .1.860rty percent (40%
of the silver was lost b n 10 hours 15 and one week of daily wear.

Af ter oneG\/'\ggk of daily M‘F no fur%th%)r |l oss of9 silvelOQas observed.
Exanpl g 8@3phver Spi ke Sglpygon and ses CYST3{$.4 wej ght percent based
on wei ght of "t he nononer m'x%; was pol ymeri zed in nonomer mix N and
cured usi hdenses ceateddeittoBNA ned in Base Mononer Fornul ati ons and Lens
Preparatiop. Silve i trat . 0787 g) was weighed into a 25 niL volunetric
flask and %éﬁreﬁtcé’a Y"é&‘&]’%’&‘&i ng Sol uti on was added to volume to give
Solution C ([Ag], 2000 pg/nL). Solution C was further diluted with the
Borate Buffered 25 Solution to give the Silver Spike Solution ([Ag], 20
pg/ m.). The cured |l enses were transferred to vials containing Borate
Buffergd Packing Solution (3 ni, '@g%gb%téhe met hod of Exanple 11) and
50pL df silver Spi ke Sol ution was B ing an eppendorf pipet. The
vial s were seal ed and autocl avefidh@medt of PBRSESIt 1 ve cycl es of 30 m nutes
each @121 C. The resulting | enses were 30 anal yzed for silver_content by
| nstrunment al Nb@DEew WaEE iprepared using thsi methadaad) Examplesal endge Ehe ver

content of o LFB3RAARBLAE 14l Sha 1 VRORISHFEE: £EHAHR01£50517

determine the amount of silver (“[Ag]”) present in each lens type, samples were

15  sent Galbraith Laboratories, Inc. (Knoxville, TN) for silver analysis by
inductively coupled plasma atomic emission spectroscopy before the lenses
were inserted into the eyes of patients. The lens types listed in Table 4 were
tested on ten (10) subjects per type of lens using the push up assay (Contact
Lens Practice, Chapman & Hall, 1994, edited by M. Ruben and M. Guillon, pgs.

20  589-99). The lenses were evaluated 30 minutes after placing the lenses on
patients’ eyes and the percentage of acceptable movement was calculated as
described in Example 5. In addition, the lenses were analyzed for pre-wear
antimicrobial efficacy using Test B. The activity of the lenses in these assays
is listed in Table 4 as a the log reduction of the assay. Figure 2 shows the

25  percentage lenses having acceptable movement vs the amount of silver in

each lens.
Table 4
30 Base Monomer of [Formula i] [Ad] Log Reduction
Monomer Mix Formula | ppm ppm Assays
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Exanple 9 Silver Spike Solution and Lenses CYST (0.2 wei ght percent based
on the weight of the nononmer mx) 5 was polynerized in nononer mx G and
cured usiwgorkessiret hods outlined in Base Monomer Fornmul aPCDUSO1ANE17Lens
Preparation. A nunber of lenses were placed in a jacketed beaker, (60 C)
cont ai ni 1r(lg 800 nL of sodium borohydride solutjon (200 @g/ m.). The | enses
wer e agi f£8d usi ng a nﬁgr%[l c stird®O for 15 “nin andV bsequently rinsed
sever al s with de-i d wat ery 60 C. 18sfubseqyent!ly, the |enses
were pl a?eg‘ﬁl n vials co(ral?';%-ﬁl ng Bor a(%%eO Buffergd{spackl n@pSol ution (3 ni,
nmade by thégmethod of ECH®Te 11) a800 S50pL of 3&2I| ver MA ke Sol ution
(Exanpl e 8) was added using an epp The Vj 8' S were seal ed and
aut ocl av&ihda it ' @ 121 C. The

resul ting«1en i nt 15 by I NAA. The average
sil ve? cont en?ﬁ?g@%%&gﬁééé@%?f Qﬁve.? Cbﬁeént?&wErﬁarrpl e 10 Silver Spike

Sol ution and Lenses CYST (02 wei ghExmplaa'ht based on the wei ght of the
nmononer m x) was 20 polynerized in m x G and cured using the

net hods outlined in Base MNonoH .Veﬁﬁ .m and Lens Preparation. A

nunber of | enggaduRibA tonhé@@ﬁmgb@cbaeﬂ@tcﬁctwérs thé@er@esc@mt ai ni ng 800
mL of sodi um borohydride solution (200 pg/ni). The | enses were agitated

using a rexgmpled weﬁerhested after1 0 hours, dndeeluiiswgeksangd 4 imesks Oiéiﬂdy al tines
W th de ionized ter 0C. .25 S uent | t l.enses aced in

U al 20 Comtar i, Bisiperenfieot AboRtaRe RS Eme e 4SHRes whs g% oo um

chlorideTHa |89(@,é)§we€e fsheved Gohd Hatestsuaydrosfdrel0 Rolrs, %0 \wEEK Adjeersed to pH

of 7.3) and 50 pL of Silver Spike Solutlon was added using an eppendorf
pi pet . Trand4 wleskewef bse @aidestseduently enplyzed to detegmine she amadtejcl es of 30

Content By PNRRETRg i 7 el it Bhset KRfTenrSt R A8 i ] 5 o
49 WO 02/s4968G TRLH). US@M/%%&M (R Ifehd SilRranas Rist betvedéerfDioues obi al

Cont act Lenses Containing CYST
15 and one week of daily wear. After one week of daily wear, no further loss of

silver was observed.
Example 8
Silver Spike Solution and Lenses
CYST (0.4 weight percent based on weight of the monomer mix) was
20  polymerized in monomer mix N and cured using the methods outlined in Base
Monomer Formulations and Lens Preparation.
Silver nitrate (0.0787 g) was weighed into a 25 mL volumetric flask and
Borate Buffered Packing Solution was added to volume to give Solution C
([Ag], 2000 pg/mL). Solution C was further diluted with the Borate Buffered
25  Solution to give the Silver Spike Solution ([Ag], 20 pg/mL). The cured lenses
were transferred to vials containing Borate Buffered Packing Solution (3 mL,
made by the method of Example 11) and 50yl of Silver Spike Solution was
added using an eppendorf pipet. The vials were sealed and autoclaved for 3
consecutive cycles of 30 minutes each @ 121°C. The resulting lenses were
30 analyzed for silver content by Instrumental Neutron Activation Analysis (INAA).

The average silver content of the lenses was 45.4 ug/g.
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CYST (0.2 weight percent based on the weight of the nononmer m x) 5 was

pol yneri zed in nononer m x G and cured using the nethods outlined in Base
Mononer Mo®nuiwmB3 ons and Lens Preparation. A mxture of spdiuseixosete (1.85
g) and boric acid (9.26 g) was placed in a 1 L volunetric flask and
diluted to volune with deionized water to give Borate Buffered Packing
Solution. Silver nitrate (0.0162 g) was weighed into a 10 50 nL volunetric
flask and de-ionized water was adde ér(apeoéuma to give Silver Stock
Solution. The Silver Stock Solution was turther diluted with the Borate
Buf fered Solution to give Rilver SpikeASOILtiOnEmdiignssesd Sol ution B (0.5

pg/ m.). The cur es were transferred jnto vials containing.3 nL of
either Soluti 6;:1\9 ijl_zaz%?'\é\ﬁ BRragnt %ﬁ%ed/Paﬁbe\)o@@“sﬂh%a"%%“au | aved for
3 15 ans%gbefl?rrfe\‘i‘ibﬁ% Hondhdf M @SarfPcite@ustly the hBEddSHHinE@in enses
were analyzed for silver content by 1 nductively coupled plasnma atomc

em ssi on BasedVioosoepyormaladiess readd_ars Roepdoatinn. oA niinhber efilenses wgee si | ver

content of . 151 pg/ enses na i ng., Sol ut | had an aver .Silver

A i e S T e M N AR
1. An ant iggl g2 dg?ﬁi).cqﬁBrléﬁéébgwél'é é?ﬁat@ﬂ%s@hgﬁ'rﬁ{é’@ﬁetﬁﬁéﬂ?i‘érs’fbﬂ%a
mononmer of Formula I'," 11, IIl or IVRL 1 2RRI2) "O51 Il R Y R3
O 32 A . (UA2ENY Subgeguently rinsed iseversh §meisnwitio dpdoniged wategahborCC, sal kyl ;

10 Subsequently, the lenses were placed in vials containing Borate

Buffered Packing Solution (3 mL, made by the method of Example 11) and

50uL of Silver Spike Solution (Example 8) was added using an eppendorf

pipet. The vials were sealed and autoclaved for 3 consecutive cycles of 30

minutes each @ 121°C. The resulting lenses were analyzed for silver content
15 by INAA. The average silver content of the lenses was 44.1 pg/g.

Example 10
Silver Spike Solution and Lenses

CYST (02 weight percent based on the weight of the monomer mix) was

20  polymerized in monomer mix G and cured using the methods outlined in Base
Monomer Formulations and Lens Preparation. A number of lenses were
placed in a jacketed beaker, (60 °C) containing 800 mL of sodium borohydride
solution (200 pg/mL). The lenses were agitated using a magnetic stirrer for 15
min and subsequently rinsed several times with de-ionized water at 60 °C.

25 Subsequently, the lenses were placed in vials containing Sodium
Chloride Packing Solution (3 mL., of 0.85% sodium chloride, 0.9% boric acid,
0.18% sodium borate, 0.01% EDTA adjusted to pH of 7.3) and 50yL of Silver
Spike Solution was added using an eppendorf pipet. The vials were sealed and
autoclaved for 3 consecutive cycles of 30 minutes each @ 121°C. The

30 resulting lenses were analyzed for silver content by INAA. The average silver
cantent of the lenses was 44.2 pg/g.
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R2is -OR3, -NHR3, -S-(CH2)d-R3,0r -(CH2)d-R3, wherein dis 0-8;, R3is

substituted C, -, al kyl where the al kyl substituents are selected fromone or

15 nore meobzussdf the group consisting of carboxylic acpdr/usuldoeryi ¢ aci d,

phosphoni ¢ acid, am ne, am dine, acetamde, nitrite, thiol,

C, .6al kyldisulfide, C, _fialkylsulfide, phenyldisulfide, urea,

C, _sal kylurea, phenylurea, thiourea, Clalkylthiourea, phenylthiourea, 20

substituted C, -6al kyl di sul fide, su phenyl di sul fide, substituted

C, -6al kyl urea, substituted phenyl Ll q}q]st tuted Cl-6al kylthiourea, and

substit ut ed pherBiephrationesf A{ﬁtemetdblall(éor@acislaéﬁﬁéstsulaimde CYHEnyl di sul fide,

25 Cl1 _6al kylure .. sal ky] t hi ourea, phenyl urea, a 51 WO 02/ 49683

PCT/ US01/ 50817 Cﬁfp‘hﬁﬁ@?t‘ﬂ‘ﬁ'@h %%rcgﬁméﬁqiﬂém{'}? }a':eégflié?qg'&? SPNAeh THE  group

consi sy i ng,af o@%meﬁk |in mioAbffer nﬁk@bnd%'ré’@%@mg ’médrﬁ@fﬁbgis Gl 1 ¢ acid,

sul fonic aC| hosphoni ¢ acid, am ne, am dine,” acet and nitrile; 5
- (CR4R5) qB@@EIFRB()mrﬁ&Hovmmaﬁons Rnd LB F?mdalecmr e i ndependent I y sel ected

from the group co SISt hydr o al n, h Cl 6al kyl
gis 1-6, gnda‘l gOS%j‘ R%ﬂ ﬁeé;‘s%{] %Pﬂﬁl@(ﬁj@)& ? in R'yIS
hydrogen g g GH-_vélbn'ﬂéjtncﬂé’sld§n@dﬁ1te§'¥6‘v6]dn§eilvu@l dé‘l@nlz(e@%@”o ive

(CHR10), -P(O)(O—|) 2 wherein R8, R9, R10 are i ndependently sel ected

Borate Buffered Packing Solution. Sllver nitrate (0.0162 g) was weighed into a

10 50 mL volumetric flask and de-ionized water was added to volume to give
Silver Stock Solution. The Silver Stock Solution was further diluted with the
Borate Buffered Solution to give Solution A (1.0 pg/mL) and Solution B (0.5
pg/mL). The cured lenses were transferred into vials containing 3 mL of either
Solution A or Solution B. The vials were sealed and autoclaved for 3

15  consecutive cycles of 30 minutes each @ 121°C. The resulting lenses were
analyzed for silver content by inductively coupled plasma atomic emission
spectroscopy. Lenses made using Solution A had an average silver content of
151 ug/g. Lenses made using Solution B had an average silver content of 75
Hg/g.

20
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fromthe group consisting of hydrogen, hal ogen, hydroxyl, and C, -,alkyl, t
Is 1-6, and 20 u is 0-6; phenyl; benzyl; pyridinyl; pyrimdinyl; 25
pyrazi nylwo otyeysg3d m dazol yl ; benzot hi azolyl; benzotri azoPgi/uSowsapint hal oyl ;
30 quinolinyl; indolyl; 52 WO 02/49683 PCT/USCOL/ 50817 thiadiazolyl;
triazolyl nmet h eridi n-1-yl; 4-nmethyl piperazin-l-yl; 5 substituted
phenyl ; ngf% ?'@tréﬁgbgnzyl substituted pyridinyl: substitut ed

S .
Dy o el RHBRRRSUB SRR S PP LRSI BEIERER
napht hal o;rionormamﬁﬁdrumwl dquilthokr iviyl ; 15 substituted Y i ndolyl; substituted

t hi adi azol yl ; i1
R! R
R2 E
)\n, A@ LR'2)
o = a
o

5 I
” R31
R Y /J§§
6]
[ NI qoz Ao CHK
b '—@ )p Il?‘“
i v
wherein
10 R' is hydrogen or C, jalkyl;
R?is -OR?, -NH-R® -S-(CH,),-R% or -(CH,),-R®, wherein
dis 0-8;
R%is substituted C, alkyl
where the alkyl substituents are selected from one or
15 more members of the group consisting of carboxylic

acid, sulfonic acid, phosphonic acid, amine, amidine,
acetamide, nitrile, thiol, C, salkyldisulfide,
C,salkylsulfide, phenyldisulfide, urea, C, salkylurea,
phenylurea, thiourea, C, salkylthiourea, phenylthiourea,
20 substituted C, qalkyldisulfide, substituted
phenyldisulfide, substituted C, salkylurea, substituted
phenylurea, substituted C,_salkylthiourea, and
substituted phenylthiourea
wherein the C,  alkyldisulfide, phenyldisulfide,
25 C,salkylurea, C, ;alkylthiourea, phenylurea, and
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substituted triazolyl; substituted 4-nethyl piperidin-1-yl; or substituted
4- met hyl pi perazin-1-yl, 20 wherein the substituents are selected from one
or nore wenbe&wss of the group consisting of Cl 6ai kyl, heCDC:e1/3BKY| ,

hal ogen, sul fonic acid, phosphonic acid, hydroxyl, carboxylic acid, am ne,
am dine, N-(2-am nopyrimdine)sulfonyl, 25 N-(am nopyridine)sulfonyl,

N- (ami nopyr azi ne)sul fonyl, NRMEWHNIGEESE srbitpents are selgcted from the

- (am nopyr azi ne) sul fonyl, - NAE . .
N 2- 2 nopyr i m 8 ne) phasphony LB RERDeEng o E5 Al heloGsealiul nploagp.

N- (am nopyr azi ne) phosphonyl, Hydfexyihcdrbogylizi abid,aduffonsaibtidnphosphahis\O
02/ 49683 PCT/ US01/50817 N-(am né)benzot hi azol yI%ﬁsulg{ﬁnyl g e L
N- (am nobenzot ri azol yl ) sul f onyACid, 3PNEnPRBHIRBORSFIREYES R nitrile;

et ot e csapn sl Fo . ©
N- (am no- 4- met hyl pi per azi nyWhsaindy R, and Rimre oistepeindiedtly seidciedfroony |
o mor es v s byt R oHa S RGBT RS KRR, 1
N-(am notriazol yl)carbonyl, an&"d&ﬁik?ﬁ' 4- et hyl pi peri di nyl ) car bonyl ,
N- (am no- 4- et hyl pi per azi nyl) carbonyl,
N- ( 2- ami nobenzi mi dazol yl ) phadpAenyand 15
N ( 2- a1rc1)1' nobenzot hi azol yl )ph%spsl*b)_%yl , N (2-am nobenzotriazol yl ) phosphonyl
~-(CH,),-S-S-(CH,),NH-C(O)CRCH,,
wherein R’ is hydrogen or C, salkyl,
nis 1-6, and
x is 1-6;
15 -(CR®R%),-(CHR"),-P(O)(OH),
. wherein R%, R®, and R" are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C, salkyl,
tis 1-6, and
20 u is 0-6;
phenyl;
benzyl;
pyridinyl;
pyrimidinyi;
25 pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;
30 quinolinyl;

indolyl;

52



N- ( 2- am noi ndol yl ) phosphonyl , N-(2-am not hi azol yl ) phosphonyl ,

N- (2-am notri azol yl ) phosphonyl, 20 N-(am no-4-net hyl pi peri di nyl)
phosphonwo 02/M68&am no- 4- met hyl pi perazi nyl ) phosphonyl, ackPCEUS@e0817Nitrite,
thiol, Cl1,6aikyldisulfide, C, _salkylsulfide, phenyl disulfide, urea,

Cl-, al kyl urea, phenyl ur %Hfl)ﬁur ea, Ci,alkylthiourea, phenylthiourea,
substituted 25 Cl., al k substituted phenyl disul fide,

substituted Cl1_6al kyl Urt@laZO|§lUbStl tuted Cl.6al kyl t hi ourea, substituted
phenyl urea, and substit ted hen th|1o rea wherein the C, -6al kyl disul fide,
phenyl di sul fi de, - C1_6al Q'Q'p%‘f"él Y1 t hi our ea, phenylurea, and 30

phenyl t hi our ea substi tugqﬁ@tpg‘r eﬁghﬂc’; g fromthe group consisting of
Cl, al kyl, hal oCl1_6al kyl 5 02/ 49683 PCT/ US01/ 50817 hydroxyl,

carboxylic acid, sul f onsebsiibited m‘lm'e'bhonl c acid, amne, amdine,
acetam de, and n|tr|Ie i s hydrogen or Cl-,alkyl; 5 R12 is
hydroxyl, sul fonic acidSY a}ﬁﬁggtﬁﬁg?ﬁrg élm d, carboxylic aC| d, acetam de,

t hi oC1_6al kyl carbonyl, Glhslited wrmﬂi de Cl_6al kyl sul fi de, phenyl

di sul fide, urea, Cl_ 6a| kyl urea, pheny urea, thiourea, Cl_6al kylthiourea,
phenyl t hi ourea, -OR13, sibstituted PN d- R13, - (CH2)d- R13,

-C(O NH - (CH2)d- R13, substituted 10 C1-, al kyl di sul fi de,
substituted phenyl di Suﬂs%aﬂt&%éﬂ Eﬂ‘&éd Cl_6al kyl urea, substituted

phenylurea, substituted sphetutddbenzigadarolgubstituted Cl_6al kyl thi ourea
wherein the substituents are sel ect ed fromthe group consisting of
Cl_6al kyl, hal oCl- 6al kylIsubgtiuéesthenz/i l; carboxylic acid, sulfonic

acid, phosphonic acid, ARt S bdhDGriag6ktkam de, and nitrile; 15 where d
is 0-8;

substituted naphthaloyt;
substituted quinolinyl;
15 substituted indolyl;
substituted thiadiazolyl;
substituted triazolyl;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
20 wherein the substituents are selected from one or more
members of the group consisting of C1_6a!kyl,
haloC, zalkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)suIfonyl,
25 N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
30 : N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
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R13 is thioCl_6al kyl carbonyl; substituted Ci1, al kyl where the al kyl
substituents are selected fromone or 20 nore nenbers of the group

consi sti mgo of/49e93r oxyl , carboxylic acid, sulfonic acid, PODEPNGIBL aci d,
am ne, amdine, acetamde, nitrile, thiol, C -6alkyldisulfide,

Cl_6al kyl sul fide, phenyl disul fide, urea, Cl6al k%/I urea, phenylurea,

t hi ourea, Cl-6al kyl t hi our edN-(phéppengpiiazaly)sufonybst i t ut ed

Cl- 6al kyl di sul fide, substi tyted. j f substituted Cl~al kyl urea,
substituted phenylurea, su’\l"big'?‘{“lﬂ@e%ﬁ%i@ééw&&ﬂiﬁﬁ?¥JUr ea and substituted
phenyi t hi our ea wherei n t he Nlafméldiydalyiysdifonge Noaemoteiazolylsdeonyl 30

Cl 6al kylurea, Cl.salkylt hi’ﬁurea, phen%urea, and phenyithi ourea
substituents are sel ected fiNéaMminainazolysuionybess pPCT/ USO1/ 50817 group

consisying of Cl_6alkyl, ha.d ino_@jnggthg%mgﬂ?s&lﬁ}é% oxyl, carboxylic

acid, sulfonic acid, phosphonic aci acetam de, and
nitrite; -(CRL4R15)g- ( CHRLGY+farB8ERH netbyipiseraziRi)sulRidyl, and R16 are

i ndependently selected fraqm,the group consisting of hydrogen, hal ogen,
hydroxyl, and Cl-,,al kyl, dVi@mp ,enéﬁaldaﬁﬁ?‘iy calenyh o

(S 16 and x 15 16 - (ori G Pl EIBH R H 2°%6 whereRis, Rio,
and R20 are independent|y d¢(anirebenzotiazohd)cgrimnyi,consi sting of hydrogen,
hal 098¢ N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,

15 N-(2-aminobenzothiazolyl)phosphonyl,
N-(2-aminobenzotriazolyl)phosphonyil,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyi,
N-(2-aminotriazolyl)phosphonyl,

20 N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, salkyldisulfide, C, salkylsulfide, pheny!
disulfide, urea, C,salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, substituted

25 C,salkyldisulfide, substituted phenyidisulfide,
substituted C, salkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, salkyldisulfide, phenyldisulfide,
C,salkylurea, C, salkylthiourea, phenylurea, and
30 _ phenylthiourea substituents are selected from the

group consisting of C, salkyl, haloC, salkyl, halogen,
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hydroxyl, and Cl_6alkyl, t is 1-6, and u is 0-6; 20 phenyl; Dbenzyl;
pyridinyl; pyrimdinyl; pyrazinyl; 25 benzim dazolyl; benzothiazolyl;
benzot ri av@byh9683 napht hal oyl ; quinolinyl; 30 indolyl; thCHOS@zOBY] ; 56 WO
02/ 49683 PCT/ US01/50817 triazolyl; 4-methylpiperidin-1-yl;

4- et hyl pi perazin-1-yl; substitut ed phenyl 5 substituted benzyl;
substituted pyridinyl: substiydiexd. ¢arpexylg ase; SU@%@?P@UP@QSW@% nyl ;

At A T e
substituted indmisy1s5;15 substituted thiadiazolyl; substituted triazolyl;
R" is hydrogen or C, ;alkyl;

5 R is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
acetamide, thioC, salkylcarbonyl, C, salkyldisulfide, C, salkylsulfide,
phenyl disulfide, urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenyithiourea, -OR", -NH-R* -S-(CH,),-R",
~(CH,)¢-R*, -C(O)NH--(CH,)-R" -C(O) -(CH,)-R", substituted

10 C, salkyldisulfide, substituted phenyldisulfide, substituted C, salkylurea,
substituted phenylurea, substituted phenylthiourea or substituted
C,salkylthiourea wherein the substituents are selected from the group
consisting of C, zalkyl, haloC, ;alkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide, and nitrile;

15 where

dis 0-8;
R"%is thioC,alkylcarbonyl;
substituted C, salkyl
where the alkyl substituents are seiected from one or

20 more members of the group consisting of hydroxyl,

carboxylic acid, sulfonic acid, phosphonic acid, amine,
amidine, acetamide, nitrile, thiol, C, ;alkyldisulfide,
C,salkylsulfide, phenyldisulfide, urea, C, ;alkylurea,
phenylurea, thiourea, C,salkylthiourea, phenyithiourea,

25 substituted C, salkyldisulfide, substituted

phenyldisulfide, substituted C, ;alkylurea, substituted
phenylurea, substituted C, ;alkylthiourea and
substituted phenylthiourea
wherein the C,salkyldisulfide, phenyldisulfide,
30 C,salkylurea, C,alkylthiourea, phenylurea, and

phenylthiourea substituents are selected from the
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substituted 4-nethyl pi peridin-1-yl; or substituted 4-nethyl pi perazin-1-yl
wherein the substituents are selected fromone or nore 20 nenbers of the

group comveder/igwegs of Cl. 6al kyl, hal oCl-6al kyl, hal ogen, spCT@RIICSO8L d,
phosphoni ¢ acid, hydroxyl, carboxylic acid, amne, arri di ne,
N-(2- am nopyri m di ne) sul fonyI N- (am nopyri di ne)sul f

N- (ani nopyr azi ne) sul fonyl , 259F@L{pzc%l?ﬁ'$fwfQﬂeélhﬁ/é)h?é@@mﬁ}'m halogen,
N-(ami nopyri di ne) car bonyl , ﬁ?g?o@(&f%%ﬂfd@ﬁ% %@lrdbgwé ic,acid hDhos|phomc

N-(2-am nopyri m di ne) phosphony am’nopyrr di ne phosp

N- (am nopyr azi ne) phosphonyl , aeldl\la(nim revhiglivys, mcét’a?midyel )aadlrfltbltar,l :

N- (am nobenzot hi azol yl )suHac)qg 1 gﬁ_g / 49683 PCT/ US01/ 50817
HCRRI ) GhR

N- (am nobenzotriazolyl)s sMdol yl ) sul fonyl,

N- t hi azol yl ) sul f onyl ot b
Nggm gothi ﬁé?hzl ?)Isgerlog?/nylt)mégtel(rgmﬂ 5@8@ ¥ld MdkbeRYEntly selected

N- (am no- 4- net hyl pi per azi nyfrc)mdhégnylhp comsiting ofbinapgengdhalolygh) car bonyl ,
N- (am nobenzot hi azol yl ) car hon enzotriazol yl) carbonyl,

N- (am noi ndol yl ) car bonyl , q" (dé%)ﬂo@rpé gz&lr‘]gﬁ) carbonyl, 10

N- (am notri azol yl ) carbonyl ,q s @aghao 4- et hyl pi peri d| nyl ) car bonyl ,

N- (am no- 4- et hyl pi per azi ny? ) car bonyl ,

N- ( 2- ami nobenzi m dazol yl ) phodpRediyl , N-(2- anmi nobenzot hi azol yl ) phosphonyl ,

15 N-g2 am nobenzotri azol(egﬁhg_s&%ply NH- é\l—d %ﬁ,%ﬁm ndol yl ) phosphonyl ,
where R" is hydrogen or C, zalkyl,
nis 1-6, and
- Xis 1-6;
-(CR"™ R")~(CHR®),-P(0O)(OH),

15 ‘ where R*, R", and R® are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C, salkyl,
tis 1-6, and
u is 0-6;

20 phenyl;

benzyl;
pyridinyl;
pyrimidinyl;
pyrazinyl;

25 benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;
quinolinyl;

30 indolyl;

thiadiazolyl;
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N- (2- am not hi azol yl ) phosphonyl, N (2-am notri azol yl ) phosphonyl,

N- (am no- 4- net hyl pi peri di nyl) phosphonyl, 20 N (am no-4-net hyl pi perazi nyl)
phosphonwo ozaewsamnm de, nitrile, thiol, C -6alkyldisulfidrCT/US01/50817

C -,al kylsulfide, phenyl disulfide, urea, C,,.alkylurea, phenylurea,
thiourea, C -6alkylthiourea, phenylthiourea, substituted

C, . 6al kyl di sul fide, substriagzalyed phenyl di sul fide, 25 substituted

C, - 6al kyl urea, substituted - 6al kyl t hi purea, substituted phenylurea, and
substituted phenyl t hi our%’g‘&aﬁl&peqrﬁ"%'ﬁ' C, - 6al kyl di sul fi de,

phenyl di sul fide, Cl_6al kyhath¢ipdrazinad-kly| t hi ourea, phenylurea, and
phenyi t hi ourea substituents are selected fromthe 30 group consisting of

C, - 6al kyl, hal oG, - 6ai ky| subgiitygdmhenilidr oxyl , carboxylic acid, sulfonic

aci d, phosphonic 58 WO S01/ 50817 acid, am ne, am dine,
acetarmide, and nitrile; %géséi?@ééb%%ﬂ 1-5; R21 is hydrogen; 5 R22 is

hydroxyl, sulfonic acid, spbgitutedpyeidasi;d, carboxylic acid,
t hi oC, _6al kyl carbonyl, thioC, sal kyl ani nocar bonyl, C, -, al kyl di sul fide,
phenyl di sul fi de, - C(0O) NHpbgtidted-p3rigmdinyty O) NH(CH2) 1_6-P(O) (OH) 2, - OR23,

-NH R23, -C(O NH (CH2) d- e ( d-R23, -(CH2)d-R23, urea,
Cl6al kyl urea, phenyl urea%ﬁﬁ%@ﬁje{%@%ﬂy%al kyl t hi ourea, phenylthiourea, 10

substituted Cl_6al kyl di splbstitetedshereirmidatzetyl;pheny! di sul fide, substituted
Cl-6al kyl urea, substituted, C1 Gaklpﬁkl{l hi g@r ea substituted phenyl urea or
subst1¢ ut ed phenyl t hi our 84Dstietes; benaethiag®¥bi t uents are selected from the

PRI S0l 60 Su For Sty RABIRR 1l 2000, MG s
acetam de, and nitrite, substteted naphthaloyl,
substituted quinolinyl;
substituted indolyl;
15 substituted thiadiazolyl;
substituted triazolyl;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl
wherein the substituents are selected from one or more
20 members of the group consisting of C, salkyl,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyi,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
25 N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
30 N-(aminobenzimidazolyl)sulfonyl,

N-(aminobenzothiazolyl)sulfonyl,
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dis 0-8 R23 is thioC,,.alkylcarbonyl, Cl1_6alkyl, 20 substituted

Cl 6al kyl where the al kyl substituents are selected fromone or nore
menbers oVYO0hieegy oup consi sting of Cl_6al kyl, halo Cl, 6aPkyUsolsaBgen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic acid, am ne, am dine,
acetamde, 25 nitrile, thigl, Cl.6alkyldi sulflde C, - 6al kyI sul fide,

phenyl di sul fide, urea, Cl Naéawnab@gotm@{wow@m, t hi our ea,

Cl_6al kytt hi ourea, phenyltg '

substituted phenyl disulfi de %ﬁglgtdlabjlﬁt eldé%;f’- ga@ﬁypgﬁe%!dlﬂh%ﬁbwlm ed
phenyl urea, 30 substi tut edNJentinbkipkzolyl)sulfeayl, and substi t ut ed

phenyl t hi ourea 59 WO 02/49683 PCT/ USQ1/ 50817 Wﬁ { the

C, sal kyl di sul fi de, phenyl mippfsmethylpiperdiny)gylfo sal kyl t hi our ea,
phenykurea, and phenylthi ) ed fromthe group
consi Etl ng of C, -6al kyl, hyg@?gﬁkﬁbtﬁwgpggaezzﬁﬁ%ﬁﬁﬂoﬁ%xyI car boxylic
acid, sulfonic acid, phosphbéanmnolae;mzimlctazqhﬁ casbonlylne, acet ani de, and

nitrite; -(CR24 R25)q(CH and R26 are

i ndependent |y sel ect ed W BO '@595’%?“?@yif hydr ogen, hal ogen, 10
h{glzg;(%l S gm(jCIEZ) ?(hg'c(qcmgan%nébeﬁﬁgp?dég |rgoﬂ¥|drogen or C ,alkyl, 15
is 1-6, and x is 1-6; N-(aminoindolyl)carbonyl, N- (ammothlazolyl)carbonyl

10 N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,

15 N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyi,
N-(2-aminotriazolyl)phosphonyi,
N-(amino-4-methylpiperidinyl) phosphonyil,

20 N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C,salkyldisulfide, C, ;alkylsulfide, phenyl
disulfide, urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, substituted
C,salkyldisulfide, substituted phenyldisuifide,

25 substituted C, salkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C,salkyldisulfide, phenyldisulfide,
C.salkylurea, C, zalkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the

30 group consisting of C, salkyl, haloC, salkyl, halogen,

hydroxyl, carboxylic acid, sulfonic acid, phosphonic
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-(CR28 R29)t(CHR30),-P(O (OH) 2 where R28, R29, and R80 are independently

selected fromthe group consisting of hydrogen, hal ogen, 20 hydroxyl,

C -,.al kwoo24968% 1-6, and u is 0-6; phenyl; benzyl; 25PQVUSa/I0§17,
pyri mdinyl; pyrazinyl; Dbenzimdazolyl; benzothiazolyl; 30

napht hal oyl ; 60 WD 02/ 49683 PCT/ USQ1/ 50817 _qui nolinyl;
indol yl : thiadiazolyl; triaZ&id;amigesamding, agiamide.and pitrile;

4- met hyl pi per azigigly P}/l ; substituted phenyl; substituted benzyl;

benzotriazol yl;

substituted pyridiny

substituted benz isitddzol yl; substituted benzothiazolyl; substituted

benzotri azol yl ;

5

10

15

20

25

30

substi tuted napht hal oyl ; substituted quinolinyl;
1%"5 is Hyérogen; P y g y

R# is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
thioC, salkylcarbonyl, thioC, salkylaminocarbonyl, C, salkyldisulfide,
phenyldisulfide, -C(O)NH(CH,), ,~SO,H, -C(O)NH(CH,), .-P(O)(OH),,
-OR?, -NH-R* -C(O)NH-(CH,)-R**-S-(CH,)-R*, -(CH,),-R?, urea,
C,salkylurea, phenylurea, thiourea, C, salkylthiourea, phenylthiourea,
substituted C, qalkyldisulfide, substituted phenyldisulfide, substituted
C,calkylurea, substituted, C,;alkylthiourea substituted phenylurea or
substituted phenyithiourea wherein the substituents are selected from
the group consisting of C, zalkyl, haloC, salkyl, halogen, hydroxyl,
carboxylic acid, sulfonic acid, phosphonic acid, amine, amidine,
acetamide, and nitrile,
where
d is 0-8;
RZis thioC, salkylcarbonyl,
C,calkyl,
substituted C, salkyl
where the alkyl substituents are selected from one or
more members of the group consisting of C, salkyl, halo
C,salkyl, halogen, hydroxyl, carboxylic acid, sulfonic
acid, phosphonic acid, amine, amidine, acetamide,
nitrile, thiol, C, salkyldisulfide, C,salkylsulfide,
phenyldisulfide, urea, C, alkylurea, phenylurea,
thiourea, C, salkylthiourea, phenylthiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,
substituted C, ;alkylurea, substituted phenylurea,
substituted C, qalkylthiourea, and substituted
phenylthiourea
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and

10 substituted pyrimdinyl; substituted pyrazinyl;



substituted indolyl; substituted thiadiazolyl; substituted triazolyl; 20
substituted 4-nethyl piperidin-1-yl; or substituted 4-nethyl pi perazin-1-yl,
wherein weozussiituents are selected fromone or nore nPEDEREL/R1T he
group consisting of C _6alkyl, haloC, -6alkyl, hal ogen suI foni c acid,
phosphoni ¢ acid, 25 hydroxyl , carboxylic acid, am

N- (2- ami nopyr i mi di ne) sul fonyl ,Wh Ne(rhﬁ;l épgﬁlkmlﬁ'é'fgﬁi E"’éﬁﬂbfldlsmfde

N- (am nopyr azi ne) sul f onyl , a2l &3%%
N- (am nopyri di ne) car bonyl , é d)}regklbh%@; g@ @% ylurea, and

N- ( 2- ani nopyri m di ne) phosphonyﬂhenyﬂ#h(omeamubsmnedhsrmbmmmmb@mwm theéél WO
02/ 49683 PCT/ US01/50817 N-(am nopyrazj ne) phasphonyl,

N- (am nobenzi m dazol yl ) sul f onyd™ou IQ—OPé'rﬁt'Hét?g%zeglgw EBRQGS@J‘KV\‘ &alagen,

N- (am gobenzotri azol yl ) sul f onyyqrex\- 4o Cn%q I

N-(am not hi azol yl') sul fonyl, N-(artm)ﬂt)t ri ag@ Lgh%lﬁlkf 8EH; phosphonic

N- (am no- 4- et hyl pi peri di nyI ) |aadid ,carpine, amidine, acetam|de and nitrile;

N- (am no- 4- net hyl pi per azi ) o i nobenzi m dazol yl ) car bonyl, 10

N- (am nobenzot hi azol yl )ca'[%% 43%5 '(M%zanggéaﬂlzot riazol yI ) car bonyl

N- (am noi ndol yl') carbonyl, Nphers ret m@@{dk)ﬁca'ﬂrél?ﬁaa/ th\/ el%cted
ca

N-(am notriazol yl') car bonyl N- (anmi’no-'4- net hyl pi per| onyl
N- (:ani no- 4- net hyl pi per azi nyfrpma up consisting of hydrogen halogen,
N ( 2- a,||a1 nobenzi m dazol yl )phﬂygr%())(w and C,qalkyl,

qis 1-6, and

m is 0-6

-(CH,),-S-S~(CH,),NH-C(O)CR#CH,,
where R? is hydrogen or C, alkyl,
15 nis 1-6, and
X is 1-6;
-(CR*® R®)-(CHR¥®),-P(O)(OH),
where R*®, R®, and R® are independently selected
from the group consisting of hydrogen, halogen,
20 hydroxyl, and Cmalkyl
tis 1-6, and
uis 0-6;
phenyl;
benzyi;
25 pyridinyl;
pyrimidinyl;
pyrazinyl;
benzimidazolyi;
benzothiazolyl;
30 benzotriazolyl;

naphthaloyl;
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N- (2- am nobenzot hi azol yl ) phosphonyl, N-(2-am nobenzotri azol yl ) phosphonyl
N- (2- am noi ndol yl ) phosphonyl, 20 N-(2-am not hi azol yl ) phosphonyl ,

N- ( 2- am oo nt/a9683 vyl ) phosphonyl , N (am no- 4- net hyl pi peri dpayiUpoyeesphonyl ,
N- (am no- 4- net hyl pi perazi nyl) phosphonyl, acetam de, nitrite, thiol,

Clsal kyl di sul fide, Cl-6al kylsul fide, phenyl 25 disulfide, urea,

Cl- 6al kyl urea, phenyl ur e8UINANYurea, Cl- 6al kyl t hi ourea, phenyl t hi our ea,
substituted C, -, al kyl di %gM jjde, substituted phenyldisulfide, substituted
Cl- 6al kyl urea, substitute &’- 6al kyl t hi ourea, substituted phenylurea, and
substituted phenylthi our édiadi2@olypher ei n t he Cl-6al kyl di sul fi de,

phenyl disul fide, C, _6alkylurea, C, .,alkylthiourea, phenylurea,.and 62 WO
02/ 49683 PCT/ US01/ 50817 ! {thiourea substituents are selected fromthe

group gonsisting of C -, aléthyi Bdih-1- ;kyl , hal ogen, hydroxyl,
carboxylic acid, suffonic aci c}l,&gﬁosphogg c acid, am ne, amdine,

acetam de, and nitrite; %-wethyl@ipérazin-isylioxygen or sulfur; R31 is hydrogen
or Cl-6al kyl; R32 is hydroxyl.  suffonic acid, phosphonic acid, carboxylic

aci d, thioCl_6al kyl car b&t@%{'mf#%ﬁn%al kyt ani nocar bonyl ,

-C(O NH (CH2) d-R33, 10 -¢ghB@8ted BEhARS, - S- (CH2) d-R33, -(CH2)d - R33,

Cl.sal kyl di su[fide, phenyldisulfide, 'urea, Cl.6alkylurea, phenylurea,

t hi ourea, Cl1-6al kyl t hi owubatitupgtepyiidinylour ea, Cl. sal kyl ani ne, phenyl ami ne,

o Sact b U e L
substituted phenylthi our eqybstitlsd pytazifll;Cl- 6al kyl urea or substituted

Cl. 6al kyl t hi ourea wherein the substitutents are selected fromthe group
substituted benzimidazolyl;

substituted benzothiazolyl;
substituted benzotriazolyl;
15 substituted naphthaloyl;
substituted quinolinyl;
substituted indolyl;
substituted thiadiazolyl;
substituted triazolyl;
20 substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
25 : hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbony!, N-(aminopyrazine)carbonyl,
30 N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
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consi sting of Cil-6al kyl, hal oCl_6al kyl, hal ogen, hydroxyl, carboxylic acid,
suffonic acid, phosphonic acid, am ne, am dine, acetamde, and nitrite
where 20wiOn%4988; R33 i s thioCl-, al kyl carbonyl, Cl-6al kpCT/US6I817 t ut ed
Cl. 6al kyl where the al kyl substituents are selected from 25 one or nore

menbers of the group consisting, of al kyl , hal o Ci-6al kyl, hal ogen,
hydroxyl, carboxylic aci d?‘l @PF‘@HV@ZH@ B O%ngﬁoni c acid, anine,

am di ne, acetanmide, nitrit | [ sl fide, Cl-6alkylsulfide,
phenyl di sul fi de, 30 urea, %i(%rlﬂ n%bm%léﬁﬁd%gél‘ﬂ Oﬂé)l t hi our ea,

e oL hoBa . Bt o f"'““’be““”“é""‘f“i""‘m”"”' v g2/ 40083
substituted Cl-,al ky?urga I@K‘?ﬁ‘ Sut”%ﬁlg'ﬁ(b '?%’g;]engublstsrt u!t eg

Cl1- 6al kyl t hi our ea or subst ip 0 JIth UIN2BarRintilisia e sieonyl,

Cl_6al kyl di sul fi de, phenyl di \-aditho EHHNlﬁ o 2O My e,
phenyl urea, and phenylthi dﬂn(mnmwmqul)wﬁosylare selected fromthe group

consi sting of C,,alkyl, hal 6al hal o car boxylic acid,
sul fonic acid, 10 phosphoni'\i'?% Ei‘?ﬁ‘ﬁ%‘ pﬁ#@" “ng gam de, and nitrile;
- (CR34R35) q (CHR36) m SCBH e ém.rm-maagnp dpzmazm%fc‘;s@memnnoleloenolentIy

ro

selected fromthe group consistin hal ogen, 15 hydroxyl, and
Cl-6alkyl, g is 1-6, and N- (amlnobenZ|m|dazon carbonyl,

10 N-(ammobenzoth|azolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,

15 N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,

20 N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyi)phosphonyl,
N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, ;alkyldisulfide, C, salkylsulfide, phenyl

25 - disulfide, urea, C, salkylurea, phenylurea, thiourea,

C, salkylthiourea, phenyithiourea, substituted

C, salkyldisulfide, substituted phenyldisulfide,
substituted C, ;alkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenyithiourea

30 wherein the C, salkyldisulfide, phenyldisulfide,

C, qalkylurea, C, ;alkylthiourea, phenylurea,.and
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mis 0-6; -(CH2)n S-S-(CH2), NH C(0)CR37CH2, where R37 is hydrogen or

Cl-6al kyl, 20 nis 1-6, and x is 1-6; -(CR38R39)t (CHRA0)"_P(O (OH) 2 where
R38, R39wanzl49e4D are independently selected fromthe grpOpUS@®BEL i ng of
hydr ogen, hal ogen, 25 hydroxyl, and C1 alkyl, t is 1-6, and uis 0-?;
phenyl; benzyl; 30 pyridinyl; yrimdiny(; 64 WO 02/49683 PCT/ US01/ 50817
pyrazinyl ; benzimdazolyl; b Wf‘%‘?@/ﬁ‘,ﬁbs’%@%&@ﬁrﬁwvgg fomifgt hal oyl ;

O b L A e
substituted pyridinyl; 15 substydrokgdcapokyticdciy, sulfonidatid, phespiriezi nyl ;
acid, amine, amidine, acetamide, and nitrile;
5 w is 0-1;
Y is oxygen or sulfur;
R* is hydrogen or C, salkyl;
R* is hydroxyl, sulfoni_c acid, phosphonic acid, carboxylic acid,
thioC, salkylcarbonyl, thioC, salkylaminocarbonyl, -C(O)NH-(CH,),-R%®,

10 -O-R®, -NH-R® -S-(CH,),-R*®, -(CH,),-R*®, C, salkyldisulfide,
phenyldisulfide, urea, C, salkylurea, phenylurea, thiourea,
C,ealkylthiourea, phenyithiourea, C, salkylamine, phenylamine,
substituted C, alkyldisulfide, substituted phenyldisulfide, substituted
phenylurea, substituted C, ;alkylamine, substituted phenylamine,

15 substituted phenylthiourea, substituted C, salkylurea or substituted
C,salkylthiourea wherein the substitutents are selected from the group
consisting of C,alkyl, haloC, zalkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide, and nitrile

where

20 dis 0-8;

R®is thioC,salkylcarbonyl,
. Ciealkyl,
substituted C, calkyl
where the alkyl substituents are selected from
25 one or more members of the group consisting of
C,salkyl, halo C, ;alkyl, halogen, hydroxyl,
carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, nitrile, thiol,
C,alkyldisuifide, C, ;alkylsulfide, phenyldisulfide,
30 urea, C, salkylurea, phenylurea, thiourea,

C, qalkylthiourea, phenylthiourea, substituted
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substituted benzi m dazolyl; substituted benzothiazolyl; substituted
benzotriazolyl; 20 substituted naphthal oyl; substituted quinolinyl;

substi t utvea o2/sded yl ; substituted thiadiazolyl; substitureduseizasol yl ;

25

substituted 4-nmethyl pi peridin-1-yl; or substituted 4-nethyl pi perazin-1-yl,

wherein the substituents are selected fromone or nore menbers of the
group consisting of ClL 6al kyl, aflyitiuiliide, substitéesphenyidismifidesci d,

RO hpar m di ey ol f oyl "B o B, s L ffenviures,
N- (ami nopyri di ne)sul fonyl, N ( arsubstituted CngdlkyitHioumel, or substituted

N-(2-am nopyri m di ne) car bonyl N- (am no r| di ne) car bonyl ,
N- (ani nopyr azi ne) car bonyl , N-(?h&WH B@ 3 d i ne) phosphonyl 5

N- ( 2- agi nopyri di ne)phosphonyl Whhei(\l-é PRy agd X‘}ﬁ% ﬁ@é I‘i"?“lf'dfe

N- (am nobenzi m dazol yl ) sul fonyI am noben I'azol'y
N- (am nobenzotri azol yl ) sul f onyl ,C,Lalkiurea; @pdaﬂ(ylih;du)eal,l pbh:e'ryylurea and

N- i not hi |yl | I t I
- (am nothi azol yi)sul fonyl . W (o820l XSSLESUL sciected rom the

(O Rt abel 1 2o oyt OB pons e o s ghpcor o
’halogen, hydroxyl, carboxylic acid, sulfonic acid,
10 phosphonic acid, amine, amidine, acetamide, and
nitrile;
-(CR*R*),-(CHR*),-SO;H
where R*, R¥, and R* are independently selected
from the group consisting of hydrogen, halogen,
15 hydroxyl, and C, salkyi,
qis 1-6, and
m is 0-6;
-(CH,),-S-S-(CH,),NH-C(O)CR¥CH,,
where R¥ is hydrogen or C, ;alkyl,
20 nis 1-6, and
X is 1-6;
-(CR*R*)-(CHR®),-P(O)(OH),
where R¥, R3°, and R” are independently selected
from the group consisting of hydrogen, halogen,
25 hydroxyl, and C, salkyl,
tis 1-6, and
u is 0-6;
phenyl;
benzyi;
30 pyridinyl;
pyrimidinyl;
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N- (am noi ndol yl ) car bonyl , N-(am not hi azol yl ) car bonyl ,

N- (am notriazol yl)carbonyl, N-(am no-4-nethyl pi peridinyl)carbonyl, 20

N- (am no-we ne#deys pi per azi nyl ) car bonyl , PCT/US01/50817

N- ( 2- am nobenzi m dazol yl ) phosphonyl, N-(2-am nobenzot hi azol yl ) phosphonyl ,
N- (2- am nobenzotri azol yl ) phosphonyl, N-(2-am noi ndol yl') phosphonyl , 25

N- (2- ami not hi azol yl ) phosBW8AWW!; N- (2- ami not ri azol yl ) phosphonyt ,

N- (am no- 4- net hyl pi peri dj ) honyl , N-(am no-4-met hyl pi perazinyl)
phosphonyl , acet ani de, %?%%‘h%ﬁgﬁﬁ. ol, C -,alkyldisulfide,

C -,,al kylsul fide, phenybedfbtiibgolyf,i de, urea, C,,.alkylurea, phenylurea,
thi ourea, C, _6al kylthiourea, phenylthiourea, substituted 66 WO 02/ 49683
PCT/ US01/ 50817 C1_6al kyPenzqiiazald; substituted phenyl di sul i de,
substiztuted Cl_6al kyl ur eﬁaeﬁtHﬁ@ j-tuted Cl-,alkylthiourea, substituted
phenyl urea, and substituted phenylthiourea wherein the Cl.6al kyl di sul fi de,
phenyl di sul fi de, 5 Cl1_6afikipblimga, Cl 6al kyl t hi ourea, phenyl urea, and
phenyl t hi ourea substituents are selected fromthe group consisting of
Cl_6al kyl, hal oC, - 6al kyl ‘,ndﬂﬁ’ﬁogen, hydroxyl, carboxylic acid, sulfonic
aci d, phosphonic acid, ﬂﬁgmgzmﬁm di ne, acetamde, and nitrile; 10 R41 is
hydrogen, C,-,alkyl, phenyl, C1’ 6al kyl carbonyl, phenyl carbonyl,
substituted Cl-6al kyl, stiagolyt;uted phenyl, substituted Cl-6al kyl car bonyl
or substituted phenyl carbhon wher ei the substituents are selected from
the gtoup consisting of Rﬁg%ylfé%ﬂr@'?"ﬂal oG, - 6al kyl , hal ogen, hydroxyl,
carboxylic acid, sulfonigmahdipigdiasipbry;c acid, amne, amdine, acetam de,

substituted phenyl;
substituted benzyl;
substituted pyridinyl;

15 substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyt;
substituted benzothiazolyl;
substituted benzotriazolyl;

20 substituted naphthaloyl;
substituted quinolinyl;
substituted indolyl; °
substituted thiadiazolyl,
substituted triazolyi;

25 substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,

wherein the substituents are selected from one or more

members of the group consisting of C, salkyl,

haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
30 hydroxyl, carboxylic acid, amine, amidine,

N-(2-aminopyrimidine)sulfonyl,
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and nitrile.
conprising a

substituted p

2. The antimcrobial lens of claiml conprising a polyner
20 nmononer of Formula |I. 3. The antimcrobial lens of claim?2
wher ei n, w®Ro2/isshydr ogen or Cl-3al kyl; R2 is NH R3;

henyl, -(CR4 R5)q (CHR6) m SOBH, - (CR8R9),

25 dPETYURBI/F0817
( CHR10) u- P(O) (OH) 20r

-(CH2)n S—S—(CHZ)XNH—C(O)CR‘ CH2; R4 is hydro?en or C -3alkyl; R5is

hydr ogen or C,
02/ 49683 PCT/
hydr ogen or C, -
Cl_3al kyl; t
antim crobi al

The anti m crobi al

|l ens o

-, ,al kyl: 3d\1f(eamlrsouwldrr@gsw

US01/ 50817
Cal kyl ; mNZQ ‘F‘88$’r‘{“@‘ éé %e'lg’yf)r
is 1-3; uis N =(@imifopyFiddrelcaddayl, N-(&m

| ens of claim?2 wherein the lens is a so

ci(amlmqurazmepsylfgngl 67 WO

Calkyl; R is
5 R10 is hydrogen or

yradfiné)catdtmyl,

t contact Iens 5.

| ens of cNdRramingagiwiding)peosphendr of Formula | is

present at about 0.01 to abgut_ I I 15 6. The antim crobi al
% claim2 wherein thgﬂxg %ﬁgpﬁéﬁﬁ%}%sﬁﬁhyl present at about 0.01
to about 0.8 weight percentN- (émﬁcbmyraﬂhe)pmfsghonyl | en

t he nononer of Formula | is 20 present at a

percent .

10

15

20

25

30

out 0.01
N-(aminobenzimidazolyi)sulfonyl,

N-(aminobenzothiazolyl)sulfonyl,

N-(aminobenzotriazolyl)sulfonyl,

s of claim2 wherein
to about 0.3 wei ght

N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,

N-(aminotriazolyl)sulfonyl,

N-(amino-4-methylpiperidinyl)sulfonyl,

N-(amino-4-methylpiperaZinyl)sulfonyl,

N-(aminobenzimidazolyl)carbonvyl,
N-(aminobenzothiazolyl)carbonyl,

N-(aminobenzotriazolyl)carbonyl,

N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,

N-(aminotriazolyl)carbonyl,

N-(amino-4-methylpiperidinyl)carbonyl,

N-(amino-4-methylpiperazinyl)carbonyl,

N-(2-aminobenzimidazolyl)phosphonyl,

N-(2-aminobenzothiazolyl)phosphonyl,

N-(2-aminobenzotriazolyl)phosphonyli,

N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyl)phosphonyl,

N-(amino-4-methylpiperidinyl) phosphonyl,

N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,

nitrile, thiol, C, zalkyldisuifide, C,alkylsulfide, phenyl

disulfide, urea, C, salkylurea, phenylurea, thiourea,

C, salkylthiourea, phenylthiourea, substituted
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8. The antimcrobial lens of claim2 wherein the nonomer of Formula | is
present at about 0.01 to about 0.2 weight percent. 25 9. The anti m crobi al

| ens of ovaomwsmherein the nononmer of Fornula | is prespar/vat/zaRout 0. 01
to about 0.09 wei ght percent. 10 The antimcrobial lens of claim2 wherein

the lens is a silicone hydrg 30 11. The_ antim craobi aI | ens of claim?2
wherein, the lens is etafil Cordlkyldisyfides spbsiiutes pheryidistifigen A, 1 enefil con

o o LT T £5T A 58 VO GALAIOES ECBINME A oI e ! o
-(CR4 R5)q (CHR6) m SQ3H, (@Eﬁﬁﬂptec{ hériOyreaPadl COHRmted phenylthiourea

hydrogen or tethyl | q 15 1. o uheein fie - aigoREdny anegdR iRt byl . 7

< hydrogen omfh*y‘lydr°?ei‘s°2°”‘%"”f%“feaz&’#'@"?%é‘%@geﬁa%’w% 15 R0

The antim crobial |ens of clai W@WW@&I Subsiltnentsrm'e sﬁleﬁedrftdratlhel s

selected fromthe group consi Stroug consxstlng of C1 6é\lka |NanC%aIkyl halogen,

hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;

10 R* is hydrogen, C,alkyl, phenyl, C,salkylcarbonyl, phenylcarbonyl,
substituted C,salkyl, substituted phenyl, substituted C, salkylcarbony}
or substituted phenyicarbonyl,

wherein

the substituents are selected from the group consisting of

15 C,¢alkyl, haloC, galkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide,
and nitrile.

2. The antimicrobial lens of claim 1 comprising a polymer comprising a

20 monomer of Formula I.

3. The antimicrobial lens of claim 2 wherein,

R' is hydrogen or C, ;alkyl;
R? is NH-R?;
25 dis0
R?®is substituted phenyl, -(CR* R®),-(CHR®),-SO;H,
-(CR®R®)-(CHR"),-P(O)(OH), or -(CH.),-S-S-(CH,),NH-C(O)CR'CH,;
R*is hydrogen or C, jalkyl;
R® is hydrogen or C,_alkyl;
< R® is hydrogen or C,_alkyl;
qis 1-3;
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H2 H2 CH3 N OCH3 S0O2-NH 4 1 11~ ~ IO N ~N SO3H ~N 25 and H 69 WO
02/ 49683 PCT/ US01/ 50817 14. The antim crobial lens of claim?2 wherein
silver | w@nps®wBt at about 20 ppmto about 1,200 ppm 5 RET/UTES0817
antimcrobial lens of claim2 wherein silver is present at about 20 ppmto
about 600 ppm 16. The antim crobial lens of claim2 wherein silver is
present at about ™08 1p%)'mto about 150 ppm 10 17. The antim crobial |ens of
claim 2 wherein shi: ' t .about 20 ppmto about 75 ppm 18. The
antim crobi al Iefn'g l\éﬁ{ygrgg%?%é?lg?lh the lens is a silicone hydrogel 15
and the nononer oR® Ediydrbgeh or €, akylO H 2. 19. The antim crobial |ens of
claim 18 wherein silver is present at about 20 ppmto about 150 ppm and
the nonomer of FORMSYArogen gf fsedlkylat 20 about 0.01 to about 1.5 wei ght
percent. 20. The @ntim ' e f claim2 wherein the lens is

etafil Eon A, bal Igf il%ggﬁfdb%nqgrc%h%ﬁﬁcon A lenefilcon, or lotrafilcon A
and the nononer td§1F8ymula | is O 25 H2 . 21. The antimcrobial |ens of
claim 20 wherein sil¥%{ is present at about 20 70 WD 02/ 49683

PCT/ US01/ 50817  U1S 1-9 ‘

nis 2-4; and
X is 2-4.
10
4, The antimicrobial lens of claim 2 wherein the lens is a soft contact lens.
5. The antimicrobial lens of claim 2 wherein the monomer of Formula | is
present at about 0.01 to about 1.5 weight percent.
15
6. The antimicrobial lens of claim 2 wherein the monomer of Formula | is
present at about 0.01 to about 0.8 weight percent.
7. The antimicrobial lens of claim 2 wherein the monomer of Formula | is
20 present at about 0.01 to about 0.3 weight percent.
8. The antimicrobial lens of claim 2 wherein the monomer of Formula | is
present at about 0.01 to about 0.2 weight percent.

25 Q. The antimicrobial lens of claim 2 wherein the monomer of Formula | is
‘ present at about 0.01 to about 0.09 weight percent.

10.  The antimicrobial lens of claim 2 wherein the lens is a silicone hydrogel.

30 11. The antimicrobial lens of claim 2 wherein, the lens is etafilcon A,

balafilcon, A, acquafilcon A, lenefilcon A, or lotrafilcon A.
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ppm to about 150 ppm and the nonomer of Fornmula | is present at about 0.01
to about 1.5 weight percent. 22. The antim crobial |lens of claim21l wherein
the ensw@orsmBi| con A. 5 23. The antim crobial |ens ofpPcl/asowsdgimher ei n
the lens is acquafilcon A, 24. The lens of claim?23 wherein silver is
present at about 20 ppmto about 75 ppm 10 25. The antim crobial |ens of
claim1 conprising a polyner conprising a nononer of Formula Il. 26. The
anti m crohi,al ns. of .cl ai.m 25 rein, is 1-2, R' is hydrogen or
C1_3al kyl qbRlle?‘? %ﬁﬁ"?‘gﬁ?%éamé%ﬁ‘%&@am%N'i‘?f@“ac. d, phosphoni ¢ aci d,

Cl-, al kyl di sul fi d®t isGlarbdien obhidieg; phenyl di sul fi de, substiuted

phenyl di sulfide or NH- R13, 20 R13 1s thioCl-6al kylcarbonyl. 27. The

antim crobial | enR’ BfNEtREm 25 wherein the nonomer of Formula Il is

71 W0 b2/ 40685 PR BRbIRE BB I ORI RIS e T m2s
wherein the | ens .l(tng BB CHHNMIC(OCHRBHLY. The antimicrobial |ens of
claim 25 wherein the nonomer of Formula Il is present at about 0.01 to

about 1.5 wei ght Beisdpiirogemor meghdhti mi crobial | ens of claim 25 wherein
t he -nononer of Foﬁ“}éllﬂ/d'r&géﬁorpr{e‘?ﬁﬁ?t at about 0.01 to about 0.8 weight
percent. 10

qis 1-2;

10 mis 1-2;
R® is hydrogen or methyl;
R is hydrogen;
R® is hydrogen or methyi;
R® is hydrogen or methyl;

15 R is hydrogen or methyi;
tis 1;
uis 1-2;
nis 2-3; and
X is 2-3.
20

13.  The antimicrobial lens of claim 2 wherein the monomer of Formula | is
selected from the group consisting of

S
L ) (5
N >/ VLN/\“%_
2 H 2

CH,4 N=
SO2—NH—{ }
CH 2 \N
o 3 o \ /
VL'}‘ SO3H \/U\N
25 H and H
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31. The antimcrobial lens of claim25 wherein the nononmer of Fornula Il is
present at about 0.01 to about 0.3 weight percent. 32. The antim crobi al

| ens of oVvaomde8 wherein the lens is etafilcon A 15 bal BETAUS@R081,
acquafilcon A, lenefilcon A or lotrafilcon A 33. The antimcrobial |ens
of claim25 wherein silver is present at about 20 ppmto about 150 ppm and

the nononer of Formula Il is present at about 0.01 to about 1.5 weight
percent. nt lsens i's
rar i lcorn oraequdRrPshER Foieihd e FialR JRSRRLA S8 AT
conprising a p@mr{gram[rprzw megma 25 nmononer of Formula IIl. 36. The

antimcrobial lens of claim35 wherein, pis 1-3; bis 1-2; 30 R1 is
hydrogen; 72 WO 02/49683 PCT/ US01/50817 R22 is sulfonic acid, phosphonic

d, | |
?:CIaI kfl glrgétjm‘llyge %ﬁ@%{)pl@?ﬁ% ac#fl%aA'Fﬁaﬁhen leglll %.E/: ﬁe‘éléh stl ut e(jj(pny
phenyl d|su|f|d|@pmtb1muieela)pbnﬁNHC(O) or 5 (HO)2(O)P-(CI—|2)1 6NHC(O) -. 37.

The antim crobial |lens of claim35 wherein the nononer of Fornul a III is
selected fromthe group consisting of O ON NHONZ2 H®2C and 0 O N~

H®BS-~ H 15, The antimicrobial lens of claim 2 wherein silver is present at about 20
ppm to about 150 ppm.
10
17.  The antimicrobial lens of claim 2 wherein silver is present at about 20

ppm to about 75 ppm.

18.  The antimicrobial lens of claim 2 wherein the lens is a silicone hydrogel

15 and the monomer of Formula | is

0
\/U\N‘/\/S>—
1 2 .

H

19.  The antimicrobial lens of claim 18 wherein silver is present at about 20
ppm to about 150 ppm and the monomer of Formula | is present at
20 about 0.01 to about 1.5 weight percent.

20. The antimicrobial lens of claim 2 wherein the lens is etafilcon A,

balafilcon, A, acquafilcon A, lenefilcon, or lotrafilcon A and the monomer

of Formula | is

0
\/U\N/\/S>k
1 2 .

25 H

21.  The antimicrobial lens of claim 20 wherein silver is present at about 20
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10 38. The antim crobial lens of claim35 wherein the lens is a soft

contact lens. 15 39. The antim crobial |ens of claim35 wherein the
nononer oVObBwugssd a 111 is present at about 0.01 to about PAT/BSewH0giTt
percent. 40. The antim crohial |ens of claim35 wherein the nononer of
Formula Il is present at about 0.01 to about 0.8 weight percent. 20 41.
The anti mi cr obipaim teealsowif 130 ppmn B8 thiegnenemenef renvria [isfpresethata | | | is
present at about O to about, 0. 3.wei ercent. 42. The antim crobial

| ens of claim ?%’0\\,{}1830& tr? aai?%g 1I'€W$‘$‘§ p%?éﬁ fcon A, 25 balafilcon, A
acquafilcon A, lenefilcon A or lotrafilcon A. 73 WD 02/ 49683

PCT/ US01/ 50817 43. The antimcrobial |lens of claim35 wherein silver is
present at22abodtheantiipiereljablesaof chimpdnvaarein He lensdaataldeonrdr mula | | |
is present at about 0.01 to about 1.5 weight percent. 5 44. The
antinicrobial lens of claima43 wherein the lens is etafilcon A or

acquafil con A e adtificestbianieas @ caliml2nghefein ke tank is@oouiaglicag A2 pol yner
conprising a 10 nononer of Formula IV. 46. The antimcrobial lens of claim
45 wherein, wis 0-1; R31 is hydrogen; 15 R32 is am ne, Cl_3al kyl am ne,
henyl am ng, s i L ut ] o i I ‘ i
Iﬁydrggen. ryé%?. ;ﬁﬁ‘g&%ﬁ#icﬁﬁ:@o ?:yél eér}§ S(')'&@F%?%ﬂs% é\}%de%{t?@twhdemﬁ%%ggf of
Fornmula IV is 73ppg@l.ected fromthe group consisting of OS ---v N OH HO2C
2, H OHN ‘

10
25.  The antimicrobial lens of claim 1 comprising a polymer comprising a
monomer of Formula l1.
26. The antimicrobial lens of claim 25 wherein,
15 ais 1-2,
R is hydrogen or C,jalkyl,
R is sulfonic acid, carboxylic acid, phosphonic acid,
C, salkyldisulfide, C, salkylsulfide, phenyldisulfide, substiuted
phenyldisulfide or NH-R",
20 R" is thioC, salkylcarbonyl.
27.  The antimicrobial lens of claim 25 wherein the monomer of Formula Il is
selected from the group consisting of
O\>—/—S \ |
NH S '
O
l
2, 2
\ CO5H
o, 7O
25 SOsH and

A



HOBS NI I S Hand 25 48. The antimcrobial |lens of claim45 wherein the
lens is a soft contact lens. 74 WD 02/49683 PCT/ US01/50817 49. The

ant i m cr obd at/4d68hs of clai m 45 wherein the nononmer of ForPOT/ESINSOBE
present at about 0.01 to about 1.5 weight percent. 50. The anti m crobi al

| ens of claim45 wherein the nononer of Fornula IVis 5 present at about
0.01 to about 0.8 weight percent. 51. The antim crobial |ens of claim45
wherein the nmononmer of Fornula IV is present at about 0.01 to about 0.3
wei ght percent. 10 52. The antim crobial |ens of claim45 wherein the |ens

is etafil @gn AThebaltipdictobiul lerds obeigima Db lvatareih thiedeaé id acoft’icomactilens.af i | con
A. 53. The antimcrobial Iens of claim45 wherein silver is present at

about 20 ppmto about 150 ppm and the nononer of Formula IV is present at

15 abo 9q01 tlﬂeaeﬁ'gh“lcrjob?al%hfgfcIPﬁﬁ%R&her@ﬂ‘rth ]pﬁPHéF'cﬁerg ba 1§0s of

cl ai m éerein 'ens 1's con acquafilcon 55. A net hod
of produm ng amresgnt @it abobt @01l teraboud il weighd pescénter and a  pol ymer

conprising a nononmer of Formula I, I, IlIl or IVRLRI1 2 RR12) a O1I II
R31 R21 YOA, ~CH2~-W RR32 R41 25 IIll1 IV 75 WD 02/49683 PCT/ US01/ 50817

30. The antimicrobial lens of claim 25 wherein the monomer of Formula ll is
present at about 0.01 to about 0.8 weight percent.
10
31. The antimicrobial lens of claim 25 wherein the monomer of Formula il is

present at about 0.01 to about 0.3 weight percent.

32. The antimicrobial lens of claim 25 wherein the lens is etafilcon A,

15 balafilcon, A, acquafilcon A, lenefilcon A, or lotrafilcon A.

33. The antimicrobial lens of claim 25 wherein silver is present at about 20
ppm to about 150 ppm and the monomer of Formula Il is present at
about 0.01 to about 1.5 weight percent.

20
34. The antimicrobial lens of claim 33 wherein the lens is etafilcon A or

acquafilcon A.

35. The antimicrobial lens of claim 1 comprising a polymer comprising a
25 monomer of Formula lil.

36. The antimicrobial lens of claim 35 wherein,
p is 1-3;
bis 1-2;
30 R?' is hydrogen;
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wherein R is hydrogen or C -,alkyl; RRis -ON -NHR3, -S-(CH2)d-R3,or
-(CH2)d-R3, wherein dis 0-8;, 5 R3 is substituted ClL_6al kyl where the
al kyl sulywobt/weBt s are sel ected fromone or nore nenber sPOT/USHIESIgrTOUP
consi sting of carboxylic acid, sulfonic acid, phosphonic acid, am ne,

am dine, acetamde, nitrile, thiol, Cl 6al ky |dISU|fIde 10

Cl_6al kyl sul fi d&? jshaHipnis acids Ph@sphﬂ%acélcéﬁqq{(w%?@@ phenyl ur ea,

t hi ourea, Cl- 6al ut
C1_6al kyl di sul flt®861%g@§?®3pgh%$%ﬁ F@?Eﬁﬁ"?@ﬂgﬁ' Eiiy disyifide,
Cl_6al kyl urea, ihalkylsutfieie, phbﬁylyllswﬂf&m sabbtiutet phenydiswfidéy| t hi our ea, and

15 substi tut ed phq:é/l t hi our ea V\/nerel n the Cl.6al kyl di sul fi de,
phenyl di sul fi de,H (@ﬁh)kgmﬂpég OC1_6al kyl t hi ourea, phenylurea, and

phenyl t hi our ea € a ect ed fromthe group consisting of
Cl_Ga% kyl, hal o%’f-@éél yﬁ%%r‘%g“'e(%@ 20 hydroxyl, carboxylic acid, sulfonic

aci d, phosphonic acid, am ne am di ne, acet am de, and nitrile;

d I I d
(R gféﬁﬁé@aﬁ’?ﬁ?p G nighan WikeBLER PRYARBRgY roopul st ©

C, - 6al kyl rﬂ;j U cBnSistin g\e-IZ)n S- S—(CJ—lZ)xNI—i—C(O)CR?CI—lZ
wher ei n R is ﬁ%g%gqg%ﬁoreg@ézlk [ %0 nis 1-6, and x is 1-6; 76 WO

02/ 49683 PCT/ US /50817
0 —
N S~
HO,C

3\@“
N
HOs5—" N _

10

38. The antimicrobial lens of claim 35 wherein the lens is a soft contact lens.

45 39. The antimicrobial lens of claim 35 wherein the monomer of Formula lll is

present at about 0.01 to about 1.5 weight percent.

40. The antimicrobial lens of claim 35 wherein the monomer of Formula lll is

present at about 0.01 to about 0.8 weight percent.

20
41. The antimicrobial lens of claim 35 wherein the monomer of Formula Il is
present at about 0.01 to about 0.3 weight percent.
42. The antimicrobial lens of claim 35 wherein, the lens is etafilcon A,
25 balafilcon, A, acquafilcon A, lenefilcon A, or lotrafilcon A.
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-(CRBR9)t (CHR10),-P(O (OH)2 wherein R8, R9, and R10 are independently
selected fromthe group consisting of hydrogen, hal ogen, hydroxyl, and

C -,al kylwob2/4968% 1-6, and u is 0-6; phenyl; benzyl; PpgTiUdéwspB17 10

pyri mdinyl; pyrazinyl; Dbenzimdazolyl; benzothiazolyl; benzotriazolyl;
15 naphthal oyl; quinolinyl; indolyl; thiadiazolyl; triazolyl; 20

4-met hyl piperidin-1 -yl; 4-methyl pi perazin-1-yl; substituted phenyl;

bstituted b » 1 i vl 25 £ iyl
Substi turGh ot rymRSEL s B ol BNerelf 3UPH S dreti el 1
benzot hi azol ylgpmstbdbut 15@ dpheaadtiie avvlopher FFarhda ilt ist géseapat hal oyl ;

substituted quinoli na/l - 77 WD _02/.49683 PCT/ US01/ 50817
about 0.01 to about 1.5 weight percent.
5
44.  The antimicrobial lens of claim 43 wherein the lens is etafilcon A or

acquafilcon A.

45.  The antimicrobial lens of claim 1 comprising a polymer comprising a

10 monomer of Formuia V.

46. The antimicrobial lens of claim 45 wherein,
wis 0-1;
R*'is hydrogen;
15 R is amine, C,alkylamine, phenylamine, substituted phenylamine;
thioC, ;alkylcarbonyl;
R*' is hydrogen.

47." The antimicrobial lens of claim 45 wherein the monomer of Formula IV is

20 selected from the group consisting of

0
C
y HO,

, and

25 48. The antimicrobial lens of claim 45 wherein the lens is a soft contact lens.
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substituted indolyl; substituted thiadiazolyl; substituted triazolyl;
substituted 4-nethyl piperidin-1-yl; or 5 substituted

4- et hyl pv@er/amwsh- 1- yl |

nor e

nmenber s

hal ogen, sulfo
am di ne, #8- N

N (am
N (am

nopyra2|
nopyr i di

of the group consisting of Cl1 _6al kyl, hal oCl_6al kyl,
ni ¢ aci d, phosphonjic ac i

wherein the substituents are sel ep€RUSIV®BI7TONE Or

B e QR U BBt DO & eyl 2m

F‘t%s%‘t‘:lt %?abs{mt b1t a%mrwagh@ gageé;ﬁr bonyl

e) car bonyl, (amnopyrazin ny :

N-(2- am nopyri m di ne) phosphonyl, 15 N-(2-am nopyr| di ne) phosphonyl ,

ﬁﬁsﬁe&?ﬁ%@%aﬁwo T AR OB e y'aéﬁférﬁo?'ﬁ A 1V 5o

N- (am
N (am
N (am
N- (am
N- (am
N (am
N (am
N (am
N- (am

nopyr.azi
nob@fzot
goi ndol y
notriazo
no- 4- net
nob zot
n0| on
notriazo
no- 4- net

Hﬁé’s ! léboF{\b @’Y})%J‘u't B2PlE|

ony am no- 4- methyl pi per| d| nyl)sul fonyl,

hyl pi perazi nyl )sul fonyl, N-(am nobenzi m dazol yI )car bonyl ,

gzl carban o A(am foberepl anelid ) GH bRt 1v i

EYéQé?ﬁraI?%bht 0, d\ktbaéudmo% RightIeir@edti di nyl ) car bonyl
yl pi perazi nyl) car bonyl

N- ( 2- am nobenzi m dazol yl ) phosphonyl , ' 78 WD 02/ 49683 PCT/ USO1/ 50817

10 52.
53.
15
54.
20 5b.
25

The antimicrobial lens of claim 45 wherein the lens is etafilcon A,
balafilcon, A, acquafilcon A, lenefilcon A, or lotrafilcon A.

The antimicrobial Iéns of claim 45 wherein silver is present at about 20
ppm to about 150 ppm and the monomer of Formula 1V is present at

about 0.01 to about 1.5 weight percent.

The antimicrobial lens of claim 53 wherein the lens is etafilcon A or

acquafilcon A.

A method of producing an antimicrobial lens bomprising, silver and a

polymer comprising a monomer of Formula 1, Il, lll or [V
R - rR"
R? AN
)\n/ )\G_Q‘R12)
0 = a
I ]
R31

R21 ) Y A
O A - (CHo o
22 ﬁ_N r27 N
(5, L
It \V)
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N- (2- am nobenzot hi azol yl ) phosphonyl, N-(2-am nobenzotri azol yl ) phosphonyl
N- (2- am noi ndol yl ) phosphonyl, N-(2-am not hi azol yl ) phosphonyl, 5

N- ( 2- am oo nt/a9683 vyl ) phosphonyl , N (am no- 4- net hyl pi peri dpayiUpoyeesphonyl ,
N- (am no- 4- net hyl pi perazi nyl) phosphonyl, acetam de, nitrite, thiol,

Cl- 6al kyl di sul fi de, Cl1_6al kyl sul fi de, phenyl disulfide, urea,

Cl_6al kymineggin phenyl urea, thiourea, 10 Cl_6al kyl t hi ourea, phenylt hiourea,

substituted Cl,6 i sul f hde, substituted phenyldisul fide, substituted
Cl_6al kyl ur ea, Ed%bw{ogi%d&@%ﬂm@yl t hiourea, substituted phenylurea, and
substituted pherhystOROUNIA-RINS-EEI,)L-RE, oEY ) KRY, diviserleln de, phenyl di sul fi de,

15 Cl1_6al kyl urea, C,_aal kyithi ourea, phenylurea, and phenylthiourea
substituents are s@li®@&®&d fromthe group consisting of Cl-6alkyl, hal oCl

al kyl . hal ogen, h OX - yl & acid, sulfonic acid, phosphonic
aci d, 5am’ ne, am di #g?s a%léP%ﬁ]ﬁE%’?éaﬁdé@r'n trile; 20 ais 1-5; R' is hydrogen

or Cl-6alkyl; R12 is hydroxikre thel dlkylisubstiiudntspduespdieoied faomdynecar boxyl i c
acid, acetam de, thioC, .salkylcarbonyl, Ci,.aikyldisul fjfde, .
C -,alkylsul fide, phenyl @RsaMsRRersRfdae JAURBEPRPIRSST CROMYIIG ea,

s, 2L S A S i,
substituted C, _6al kyl di sudaéétdmids,uﬁBHé,tthbbcC@laéqyidistillﬁde,fi de, substituted
e et e A ndrhibuhe el BRI o1
e e T ST
acet am de, and ni trile; 7§uh¥!ﬁt(’)®d4©16,aﬂ<yléﬁ§ulﬁmﬁlﬁmﬁmﬁea ’
phenyldisulfide, substituted C, ;alkylurea, substituted
phenylurea, substituted C, salkylthiourea, and
15 | substituted phenylthiourea
wherein the C,zalkyldisulfide, phenyldisulfide,
C.salkylurea, C, calkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, calkyl, haloC, salkyl, halogen,
20 hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
~(CR*R®)~(CHR®),-SO;H
wherein R*, R®, and R°® are independently selected from
the group consisting of hydrogen, halogen, hydroxyl,
25 and C,zalkyl,
qis 1-6, and
m is 0-6;
-(CH,),-S-S-(CH,),NH-C(O)CR'CH,,
wherein R” is hydrogen or C, salkyl,
30 nis 1-6, and
X is 1-6;

76



where d is 0-8; R13 is thioCl_6al kyl carbonyl; substituted Cl.6al kyl 5
where the al kyl substituents are selected fromone or nore nenbers of the
group comveder/iwegs of hydroxyl, carboxylic acid, sulfonic BCTA@soydesphoni c
acid, amne, amdine, acetamde, nitrile, thiol, Cl.6alkyldisulfide,

Cl_6al kyl sul fi de, phenyl d] [ r al kyl urea, 10 phenyl urea,

t hi ourea, Cl_6al kylthi oﬂ&é@%&gg‘r{gﬁ'ﬁﬁqﬁ%@@ﬁg substituted

Cl. 6al kyl di sul fide, substiyHbRin RRNRMEMR RY dredRdesetidrithdergcted

Cl_6al kyl urea, substituted phenylurea, substituted Cl_6al kylt hi ourea and
substitut ed phenyit hi our eafram theegreip consisting &4 higragesy heiagen,

phenyl di sul fi de, Cl-6al kyl]urea,, Cl..6alk hi our ea, phenyl urea, and
phenyl t hi ourea substi tuentéyé{%ylsgpgcﬁéa%f‘om the group consisting of

Cl_o6akkyl, hal oCl-,,al kyl,tial-egghd hydroxyl, carboxylic acid, sulfonic
acid, phosphonic 20 acid, am ne, am dine, acetamde, and nitrile;
- (CR14R15) 4 (CHR16) m SO8H Wwh®P&:R14, R15, and R16 are independently
selected fromthe group,c i sting of hydrogen, hal ogen, hydroxyl, and
Cl-6alkyl, 25 g is 1-6, péﬁg‘%m is 0-6; -(CH2)n S-S-(CH2) XNH C( O) CR17CH2,
where R17 is hydrogen orp j;,,alkyl, nis 1-6, and 30 xis 1-6; -(CR18
R19)t (CHR20)U P(O)(OH)2 80 WD 02/ 49683 PCT/ USO1/ 50817
pyridinyl;
10 pyrimidinyl;
pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
15 naphthaloyl;
quinolinyl;
indolyl;
thiadiazolyl;
triazolyl;
20 4-methylpiperidin-1-yl;
4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyl;
substituted pyridinyl;
25 substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl,
substituted benzothiazolyi;
substituted benzotriazolyl;
30 substituted naphthaloyl;

substituted quinolinyl;

77



where R18, R19, and R20 are independently selected fromthe group
consi sting of hydrogen, halogen, hydroxyl, and Cl.8alkyl, t is 1-6, and
uis, O-6yoopimesyl; benzyl; pyridinyl; pyrimdinyl; 10PQyUaEI/I§17,
benzi m dazol yl; benzothi azolyl; benzotriazolyl; naphthaloyl; 15
gt ol oLy Sl L S0y 4ty piperi i -yl
etttk Blrne il pEPRELIBRAEBT UL 25 subst Lt e pyfazim
benzotriazol yl; substi substdutedgharallloyl ; 30 substituted quinolinyl;
substituted indolyl; Séuggitg e/d4 -trsnse hyPl;g:l-IL_)/eLrJl Pnl-/1-5(?;8&r7
5 substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, ;alkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,

10 N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,

15 N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,

20 N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyi,
N-(aminotriazolyl)sulfonyi,
N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyt)carbonyl,

25 N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyi,
N-(amino-4-methylpiperidinyl)carbonyl,

30 N-(amino-4-methylpiperazinyl)carbonyl,

N-(2-aminobenzimidazolyl)phosphonyl,
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substituted thiadiazolyl; substituted triazolyl; substituted

4-met hyl pi peridin-1-yl; or substituted 4-nethyl piperazin-1 -yl 5 wherein

t he substwoopmess are sel ected fromone or nore nenbers oPCTS0IGOSLIP

consi sting of C,_salkyl, haloC, .6alkyl, halogen, sulfonic acid, phosphonic
acid, hydroxyl, carboxyli

N- (2- am nopyri m di ne) sul foﬁﬁﬁja%@“ﬁ?%ﬁﬁ%%??&b%ﬂéb’%?ﬁ¥'ony| ,

N- (am nopyrazi ne) sul fonyl, NNo(znaBbeRRFiaFBI drany!
N- (am nopyri di ne) car bonyl 1\(lzam nopyr azi ne)ggﬁﬁ

xgz- ani nopyri m ;Zii Ee) pﬂosplriﬁﬁ§+am|nmr(dplyé)r}?hﬁ§pb@md| ne) phosphonyl, 15
am nopyr azi ne) phosphon I | f |,

N- (am nobenzot hi azol yl )sul>/f'gﬁg{\ér&n@f?g%qﬂﬁ%@ﬁgﬂéﬂ%z2)IS;I )gs%lf onyl ,

N- (am goi ndol yl) sul f onyl , I\N((arammthra&qulmhbthéwlyl 20

N-(am notriazol yl') sul fonyl N- (am no met h eridi nyl)sul fonyl,
N- (ani no- 4- met hyl pi per azi nyN)(§mlmQrﬁymethYM'lP%’ﬂﬂ'HHSQHQF"P@@MoI yl ) carbonyl ,

N- b h |yl b
e e e e e

m not hi a

N-(ami notriazol yl)carbonyl, mtmb(mmm@m@kym@mﬁdej Cegaliiiswifide astmny| |,
N- (am no- 4- net hyl pi per azi nyI ) car bonyl

N- ( 2- ami nobenzi mi dazol vyl )ph@'§|d|’f|'6ﬁywea @1@4kﬁﬁ%ﬁg}%ﬁ{?azm'%@ﬁhosphonyl
82 V0 ,02/ 49683 PCT/ USO1/ 508é salkylthiourea, phenylthiourea, substituted

C, salkyldisulfide, substituted phenyldisulfide,
substituted C, ;alkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, salkyldisulfide, phenyldisulfide,

15 C,salkylurea, C, salkyithiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;

20 ais 1-5; |

R" is hydrogen or C, ;alkyl;

R'2 is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
acetamide, thioC, salkylcarbonyl, C,alkyldisulfide, C, salkylsulfide,
phenyl disulfide, urea, C, salkylurea, phenylurea, thiourea,

25 C,zalkylthiourea, phenylthiourea, -OR"™, -NH-R"® -S-(CH,)-R",

-(CH,)s-R™, -C(O)NH-~(CH,)+-R" -C(O) -(CH,)-R™, substituted

C, salkyldisulfide, substituted phenyldisulfide, substituted C,salkylurea,

substituted phenylurea, substituted phenylthiourea or substituted

C,salkylthiourea wherein the substituents are selected from the group
30 consisting of C, galkyl, haloC, ;alkyl, halogen, hydroxyl, carboxylic écid,

sulfonic acid, phosphonic acid, amine, amidine, acetamide, and nitrile;
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N- (2- am nobenzotri azol yl ) phosphonyl, N-(2-am noi ndol yl )phosphonyl,

N- (2- am not hi azol yl ) phosphonyl, N-(2-am notri azol yl)phosphonyl, 5

N- (am no-we ne#deys pi peri di nyl) phosphonyl, N-(am no-4- et hgT/ps@esoawi nyl )
phosphonyl, acetamde, nitrite, thiol, C ,alkyldisulfide,

C, _6al kyl sul fide, phenyl disulfide, urea, Cl-6alkylurea, phenylurea,
thiourea, C1_6al'¥¥¥€hi ourea, phenylthiourea, substituted 10

Cl- 6al kyl di sul fide,ygupgtituted phenyl disulfide, substituted C ,alKkylurea,
substituted C, 6al kyq thi ourea, substituted phenylurea, and substituted
phenyl t hi ourea wheR@isn thio€ Galkyleeyaryiisul fi de, phenyl di sul fi de,

Cl 6al kylurea, Cl.6al kylthiourea,. phenylurea, and 15 phenylthiourea
substituents are sel ect e%lbﬁﬁ%‘?ﬁeﬁglgwgup consi sting of Ci,al kyl,

hal oCL- 6al kyl, hal ogen,  hyghcpx Yhe afk§l Siibetitientseird sefctéd fom ene dr
phosphonic acid, amne, am dine, acetamde, and nifrite; bis 1-5; 20 pis
1-5; R21 is hydrogen; R22 morayaemesrs okiergiale ceastingisWRERYe aci d,

b i id, thioCl-,, hi - ' |,
(C::ir GQT{y: gi 23: ftde, | ghenng}%ﬁ ?%g%ng@%ﬁlﬁlllﬂ?@gh%g Eﬁé%ﬂé@&aéﬁw
- C( Q) NH( CH2) 1- 6- P( O) ( OH) 21 aAfidineRa8etaniitie R#ittile - 16(cD) Clta(iGH2sdHiRR3,
-S-(CH2)d-R23, -(CH2)tl Rai, urea,  Cl-6al kylurea, phenylurea, thiourea,
Cl_6al kyl t hi ourea, phenylt @@@Iké'é}“f'd@uBB@W'G'LSHE'd@U%éF’ Leéiké'ﬁ{rﬁlade,

subst1 t ut ed phenyl di sul fi d?’é‘&ﬁg@z‘gé ttHfo%gea,cémg hﬁ{oﬁggg’apmﬁ%ggd,

Cl- 6a 0kyI t hi ourea substitu nyl urea or ubstitute I our ea
wherein the substituents amsabsttuead €d dikyidis@bidehsulgstiutedconsi sting of

ol 50 S SOl RSB~
phenylurea, substituted C, salkylthiourea and
substituted phenylthiourea

15 wherein the C, salkyldisulfide, phenyldisulfide,
C, salkylurea, C, salkyithiourea, phenylurea, and
phenyithiourea substituents are selected from the
group consisting of C, salkyl, haloC,salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
20 acid, amine, amidine, acetamide, and nitrile;
-(CR"“R"®){~«(CHR™),-SO,H
where R", R"™, and R are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C,salkyl,
25 gis 1-6, and
m is 0-6;
~(CH,),~S-S-(CH,),NH-C(O)CR"CH,,
where R" is hydrogen or C,alkyl,
nis 1-6, and
30 X is 1-6;
-(CR™ R")-(CHR*),-P(O)(OH),
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acetamde, and nitrile, where dis 0-8; 5 R23 is thioC, _sal kyl carbonyl,
Cl 6al kyl, substituted Cl-,, al kyl where the al kyl substituents are

sel ected woomwBe or nore nenbers of the group consi sti npCDUS@15088d kyl |
halo 10 C, -, al kyl, hal ogen, hydroxyl, carboxylic acid, sulfonic acid,
phosphoni ¢ acid, am ne, am di ne,.acgham o nitrile, thiol

C1. 6al kyl di sul fi de, CI 6al W%esrﬁﬁ SR aB&Ry?Eﬁ @SFP?%‘?’NM%%I?CM

Cl_6al kyl urea, phenylurea, frdnitealgRsup géngiﬁh{@/bftmdw?@@, haibgay/ t hi our ea,
substituted 15 C1-, al kyl di sul fi de, substituted phenyldi sul fide,
substituted Cl-6al kyl urea, hydeweitandeG . gikrly| urea, substituted

Cl _6al kyl t hi ourea, and subgﬁé H% eag‘ phenyl t hi ourea wherein the

Cl-, al kyl di sul fi de, phenyl disulTi éj 20 C, -6al kylurea, Cl1_6al kyl thiourea,
phenylsurea, and phenylt hi quiggassubstituents are selected fromthe group
consi sting of Cl-6al kyl, hal oCl-6al kyl, hal ogen, hydroxyl, carboxylic
acid, sulfonic acid, pho@bﬁ@ﬂi c acid, amne, amdine, acetam de, and
nitrite; 25 -(CR24 R25) qég‘-g:ﬁﬁ)m SB8H where R24, R25, and R26 are

i ndependently sel ected romthe group consisting of hydrogen, hal ogen,
hydroxyl, and Cl-6al kyl, pgridiayll-6, and 30 mis 0-6

-(CH2),-S- S (CH2) XNH-C(O CR21CH2, 84 WO 02/ 49683 PCT/ US01/50817 where R27
i s hydrogen or C, -, al kyl pyrimidinyl;

10 pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;

15 quinolinyl;
indolyl;
thiadiazolyl;
triazolyl;
4-methylpiperidin-1-yl;

20 4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyi;
substituted pyridinyl;
substituted pyrimidinyl;

25 substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyl;
substituted benzotriazolyl;
substituted naphthaloyl;

30 substituted quinolinyl;

substituted indolyl;
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nis 1-6, and x is 1-6; -(CR28 R29)t-(CHR30),,-P(O(OH)2 5 where R2S, R29
and R30 are independently selected fromthe group consisting of hydrbgen,1
hal ogen, woyzhtwsyl , and Cl-,,alkyl, t is 1-6, and u is OPET/US@/PPBENYI ;

Bgnzylt h pylri Idi nyIb pyri m di nyI pyrazi nyl; 15 benzi m dazol yl;

nzot hi azoly enzotr| I oyI qui nolinyl; 20 indolyl;

thi adi azolyl; triazol yI L?D 't%@gﬁv gil%gé&?dl n- 1 yl;  4-met hyl pi per azi % 1-yl;
25 substituted phenyl; §@$§ﬁutbutt@§lzdhﬁnzyl substit ut ed pyridinyl;
substituted pyrimdi nyI substituted pyraziny 30 substituted

2382{ Imt d?zgl %I subst i t&@@ﬁiltlﬁéﬁfomﬂaﬂﬁpﬁ‘dm'{ﬁl WD 02/ 49683 PCT/ USO1/ 50817
ute enzotri azol Xubstltuted 4-methylpiperazin-1-yl

5 wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,

10 N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,

15 N-(aminopyrazine)phosphonyi,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyi,
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,

20 N-(aminotriazolyl)sulfonyl,
N-(amino-4-methylpiperidinyl)suifonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyl,

25 N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyi,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,

30 N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,
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substituted naphthal oyl; substituted quinolinyl; substituted indolyl; 5
substituted thiadiazolyl; substituted triazolyl; substituted

4- et hyl pv@er/idsh- 1-yl; or substituted 4-nethyl pi perazi nPCTAR01/508dTer €i n
the substituents are selected fromone or nore 10 nenbers of the group

c i sti f Ci-, al kyl,
consisting of G allyl. . RELOCNAGNo R RRschlh e ¢ 2014 phosphonic

N-(2- am nopyri m di ne) sul fow 2- anhh&.aﬁmlyppmsgmm) sul f onyl ,
N- (am nopyr azi ne) sul fonyl N- (2- am nopyri m di ne) car bonyl

N- (ami nopyri di ne) car bonyl , W%ﬁmlﬂ@biﬂz&%')ﬁ@%a?ww

N-(2- am nopyri m di ne) phosp ne) phosphonyl ,
N- (am nopyr azi ne) phosphonyltw%@nwg(;g%%%l Nzl m z’oI yl ) sul fonyl,

N- (amigobenzot hi azol yi ) sul fNHarnino-MNniethyipipesidioty phasphdnydul f onyl ,

N- (am noi ndol yl ) sul f onyl , N-?am no

th
N- (ani notriazol yl ) sul fonyl MING- féaﬁ?ﬁ&spﬁv%ﬂﬁyﬁpﬁ“ﬁéphewkj?)‘—%‘iﬂ%ﬂy|
N- (am no- 4- net hyl pi per azi n%ﬂ”ﬁ%"tﬁ@ﬂlﬁﬁalk ds"i‘f‘?id@@&é W )Hﬁe?\?f bonyI

N- (am nobenzot hi azol yl ) carbon obenzot riazol’yl) carbonyl,
N- (ani noi ndol yl ) car bonyl , Niigalfiieatreaolaftyereabphghylurea, thiourea,

N-(am notriazol yl') car bonyl 02/ 49683 PCT/ USO1/ 1,
N- (am no- 4- et hyl pi peri di nﬁ?ﬁ@ﬁ?yﬁgwrea phenylthiourea, su SHitfed

10 ‘ C.alkyldisulfide, substituted phenyldisuifide,
substituted C, salkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, zalkyldisulfide, phenyldisulfide,
C,calkylurea, C, salkyithiourea, phenylurea, and
15 phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
b is 1-5;
20 p is 1-5;
R? is hydrogen;
R? is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
thioC, salkylcarbonyl, thioC, salkylaminocarbonyl, C,salkyldisulfide,
phenyldisulfide, -C(O)NH(CH,), --SO,H, -C(O)NH(CH,), -P(O)(OH);,
25 -OR?, -NH-R% -C(O)NH-(CH,);-R**-8-(CH,);-R%, -(CH,),-R®, urea,
C,salkylurea, phenylurea, thiourea, C, salkylthiourea, phenylthiourea,
substituted C, calkyldisulfide, substituted phenyldisulfide, substituted
C, salkylurea, substituted, C, salkylthiourea substituted phenylurea or
substituted phenylthiourea wherein the substituents are selected from

30 the group consisting of C, ;alkyl, haloC, salkyl, halogen, hydroxyl,
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N- (am no- 4- et hyl pi perazi nyl ) car bonyl ,

N- (2- am nobenzi m dazol yl ) phosphonyl, N-(2-am nobenzot hi azol yl ) phosphonyl ,
5 N (2-awoobengdtri azol yl ) phosphonyl, N-(2-am noi ndol yl pghosqirosyl |

N- (2- am not hi azol yl ) phosphonyl, N (2-am notri azol yl ) phosphonyl,

phosphonyl . aceraoagic St plicic R PhosorahyP pb R ARin?, gffdisr per ot Y1)

Cl-, al kyl sul fi dgeethfftly| andlhitlef i de, urea, Ci1-,al kylurea, phenylurea,

thiourea, C, _sal k?{‘l t hi our ea, phenyl t hi ourea, substituted

C, - 6al kyl di sul fi d&¢ne&ubstituted phenyl di sul fide, 15 substituted

C -, al kylurea, subs@@istgtged C, - 6al kyl.t hi ourea, substituted phenylurea, and
(e}

substituted phenylt réa wherein the C, -6al kyldisulfide,

phenylsdi sul fide, R#6al k3@ aikyldatbémyikyl t hi ourea, phenyl urea, and
phenyl t hi ourea substituents are selected fromthe 20 group consisting of
C, - 6al kyl, hal oC, - 6al kyl 91-¢?ék36gen, hydr oxyl , carboxylic acid, sulfonic
aci d, phosphonic acid, 1 [e, b di acetam de, and nitrile; Wis 0-1; Y
is oxygen or sulfur; 25 %&ﬂteﬁ{/@&s@g }1 or C, -6alkyl; R32 is hydroxyl,
sul foni ¢ acid, phosphonic adiate thardioxk glbstitaents, aretdeleddtd didoylonerdrony| |

t hi oC, _6al kyl am nocar bonyl, -C(O NH (CH2)d-R33, -0 R33

_NHR33, - S (CH2) d- R33, - ( u@?@-mﬁ?bﬁ& 9@1%9{%95‘29'?91'%‘,@ ofHeadHhi REIPF i de,
urea, ,Cl-6al kyl urea, phenylar tHy dRSvE: cLBO It ABi@ W Bfdnic
phenyfot hi ourea, Cl1-,, al kyl %ﬁﬁ@"éﬁé%@?ﬁyne, y@s(;uégst)i%}"ut ed

Cl_6al kyl di sul fide, substi tadiddhumsphphiti acid f andine, sotidine; acethmige, WO

02/ 49683 PCT/ US01/ 50817 henyl ur ea, .sufsti.tut.ed Cl1 Qal kyl.anm ne,
substituted phenyl ani ne, P nitr e,%xo?, C, 62 y‘dlsu% e, (S_gaﬁ(ylst}ﬂl e,

phenyldisulfide, urea, C,salkylurea, phenylurea,
thiourea, C, salkylthiourea, phenylthiourea, substituted

15 C,salkyldisulfide, substituted phenyldisulfide,

substituted C, zalkylurea, substituted phenylurea,
substituted C, salkylthiourea, and substituted
phenylthiourea

wherein the C, ;alkyldisulfide, phenyldisulfide,

20 C,alkylurea, C, qalkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, alkyl, halogen,
hydroxyl, carboxylic acid, suifonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;

25 -(CR** R®),-(CHR?¥),-SO,H

 where R? R*, and R® are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C,_qalkyl,
g is 1-6, and
30 m is 0-6
~-(CH,),-S-S-(CH,),NH-C(O)CR¥CH,,
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substituted phenylthiourea, substituted Cl-6al kylurea or substituted

Cl 6al kylthiourea wherein the substitutents are selected fromthe group
consi sti mgo 01/4%683 , al kyl , hal oCl1_6al kyl , hal ogen, hydroxyl pCrasoogi7i ¢ aci d,
5 sul fonic acid, phosphonic acid, am ne, am dine, acetam de, and nitrile

where d is 0-8; R33|sth|016L7kIc rbo al kyl, 10 substituted
Cl. 6al kyl where the al kyl \é’ﬁﬁ"setg éﬁ\tygroaqeg’}/élépé%ﬁ from one or nore
menbers of the group consigtd ng, ehd Cl-6al kyl, halo Cl_6al kyl, hal ogen,

hydroxyl, carboxylic acid, sulfonic acid, phosphonl c acid, 15 am ne,
am di ne, acetam de, nitri télS i#ol, cCi1- 6a| kyl di sul fi de, Cl-6al kyl sulfide,

phenyl di sul fi de, urea, @‘R q;&zk)yg@{_‘ Bg‘?@]@d 2’ea, t hi our ea,
substi e

Cl- 6al kyl t hi ourea, phenylthiour%® Cl_6al kyl di sul fi de,

subst gt ut ed phenyl di sul f i dgheRORSYIRSE,idnd RY «£& ibdéporidently,sesedisd i t ut ed
phenyl urea, substituted Cl-6al kylthiourea or substl tuted henyl t hi our ea
wher ei n the CL. 6al kyl di sul frpﬂb hepﬂf@H?W@Pﬂﬂ ing g hydregegh| a,

Cl_6al kyl t hi ourea, phenyl Up gnaﬁ? %ﬁ&yl t hi ourea substituents are
selected fromthe group co SI s 'ng o "al kyl , hal oC1- 6al kyl, hal ogen,
hydroxyl, carboxylic acid, tsul-Gpand acid, phosphoni c acid, am ne, amdine,
acet am de and nitrite; 30 CR34R35) (CHR36) m SOQ8H wher e/ R34, R35, and
R36 are independently sel eé't'% 6:88 WO 02/ 49683 PCT/ US01/50817 fromthe

groug,consi sting of hydr&gﬁ,pyi, hal ogen,
benzyl;
pyridinyi;
pyrimidinyl;
pyrazinyl;

15 benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;
quinolinyl;

20 indolyl;
thiadiazolyl,
triazolyl;
4-methylpiperidin-1-yl;
4-methylpiperazin-1-yi;

25 substituted phenyl;
substituted benzyl;
substituted pyridinyl;
substituted pyrimidinyl;
substituted pyrazinyl;

30 substituted benzimidazolyl;

substituted benzothiazolyl;
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hydroxyl, and C -6alkyl, gqis 1-6, and mis 0-6; 5

-(CGH2) n- S S (CH2) XNH C(O) CR37CH2, where R37 is hydrogen or Cl_6al kyl,

ni s1-6, avdo 0x449683 1- 6; - ( CR38R39)t- (CHRA0) U-P(O) (OH) 2 10 mMIBUsoIR®s17 R39,
and R40 are independently selected fromthe group consisting of hydrogen,

paogen byt ot osthitivedb A 100 oo S Cu ot P
benzot hi azol yl; benzotr saBstitMled napdlbgl oyl ;. quinolinyl; 25 indolyl;
t hi adi azolyl; triazolyl; 4-methylpiperidin-1 -yl;
S-Z/rrzggégpiapcl%r 3%62/ ébé'ﬁ substiftad quibelYsheny! ;. substituted benzyl; 89 VO
sabSRbtddhagypyr i di nyl:
5 substituted thiadiazolyl;
substituted triazolyl;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
10 members of the group consisting of C,salkyl,
haloC, qalkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
15 N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
20 N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,
25 N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyi)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
30 N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
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substituted pyrimdinyl; substituted pyrazinyl; substituted

benzi m dazol yl; 5 substituted benzothiazolyl; substituted benzotriazolyl;
substi t utved onegeBs hal oyl ;  substituted quinolinyl; substipar/@dowseewl yl; 10
substituted thiadiazolyl; substituted triazolyl; substituted

et onPe L ot Yot oo NGRSO TRV BABERGT 1 Y uherer n the
consi sting of Cl6al kyl, hNL(@Qﬁngaﬂ &fﬁékhylﬁ(pémﬁwl)@bﬂ)dnw c acid, phosphonic
acid, hydroxyl, carboxyllc aci d,

xgz ami nopyr i ni ;jl nﬁz sul }‘oi’\ly(l2 ammqb@wmg§mlml|)m9@hqwhy|
am nopyrazi ne) su 2
| nopyr azi o \20 Mrd AR BRAI T AR ERYOTY

N- (am nopyri di ne) car bonyi , nopyrazin

N-(2-gm nopyrim di ne) phOSpWémmMZoﬁlazonhodphm)phosphonyl ,
N- (am nopyr azi ne) phosphonyl , 25 N (am nobenzi m dazol yi)sul fonyl,
N- (am nobenzot hi azol yl ) sul No('?y?mmq{lj‘é%l QBVﬁI azol yl ) sul fonyl ,

ﬁggm 28![ P?glzg: i/lsijlsrj??glnyl Né%wmaiaghﬁhé%&ﬁppl peri di nyl)sul fonyl,

N- (ami no- 4- net hyl pi per azi nid-{Sakhfimotyibzol@phiEpd2n¥h683 PCT/ US01/ 50817

\-(am nobenzim dazol yl ) car IREFe}/r7|1i’no-4-methylpiperidinyl) phosphonyl,

10 N-(amino-4-methylpiperazinyl) phosphonyl,‘ acetamide,
nitrile, thiol, C, salkyldisulfide, C, salkylsulfide, phenyl
disulfide, urea, C,qalkylurea, phenylurea, thiourea,
C,calkylthiourea, phenylthiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,

15 substituted C, qalkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, ;alkyldisulfide, phenyldisulfide,
C, qalkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the

20 group consisting of C, salkyl, haloC,alkyl, halogen,

hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;

wis 0-1;

Y is oxygen or sulfur;

25 R3' is hydrogen or C, salkyl;

R% is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,

thioC, salkylcarbonyl, thioC, salkylaminocarbonyl, -C(O)NH-(CH,), -R¥®,

-0-R®, -NH-R® -S-(CH,),-R%, -(CH,)s-R®, C, salkyldisulfide,

phenyldisul;‘ide, urea, C, salkylurea, phenylurea, thiourea,

30 C,salkylthiourea, phenyithiourea, C, alkylamine, phenylamine,

substituted C, calkyldisulfide, substituted phenyldisulfide, substituted
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N- (am nobenzot hi azol yl ) carbonyl, N-(am nobenzotri azol yl) carbonyl,
N- (am noi ndol yl ) car bonyl , N-(am not hi azol yl ) carbonyl, 5

N- (am notw® azedeygs ) car bonyl , N (am no-4- net hyl pi peri di nyl PCaUB@rspB17
N- (am no- 4- et hyl pi perazi nyl ) car bonyl ,

NG ot nobens M ARgEk ESTRIBNK. ek ARG Heghentosohony!

N-(2- am not hi azeg|pstltRfees haouréla(&zmmea re@zmywré@bmnbsmwted
N- (am no- 4- et hyl pi gerl i nyl’) phos hony N (am no- 4- Lg erazinyl)
phosphonyl , aceCar@igithiouisgrwherein Q)ﬁUbsitJtUt@QF%?/ﬂeoﬁQJﬁ‘Ftﬁﬂcf@mt roup

| kyl sul fid
hi our ba, - 1. oSPRSERHD 8 et AR Ry, faiob@ly Ky ek, gaRisiheraRt,

hen substitu
C, _salkyl di sul f Isdffomstdm Ipthdispﬁopieeawdi cirninef Bdudin2pasetastide uardi nitrile
C -6al kylurea, substituted C, -6al kylthiourea, substituted phenylurea, and
substituted phenyl t WhelR ea wherein the C -6al kyl di sul fi de,
phenyl di sul fide, C1, al kyjl-gbega., Cl. sal kyl t hi ourea, phenylurea, and
phenyl t hi ourea substituents are selected fromthe 25 group consisting of
Cl-6al kyl, hal oCl-6al kyl R*hal tige@, Balwmmmyuyl, carboxylic acid, sulfonic
aci d, phosphonic acid, am ne, nk I| acetamde, and nitrile; R41 is
hydr ogen, Cl-, al kyl, phenyl, €8 kal car bonyl , phenyl carbonyl, -
substifuted Cl-6al kyl, subst i tsuwﬁﬁit alk ubstituted Cl, al kyI carbonyl 30

erel n

or substituted phenyl carbonyl 02/ 49683 PCT/ US01/50817 the
substituents are selected from W’ﬂergrtlwpll«ybalsbsittuefgs(ﬁe selected from

one or more members of the group consisting of
C,salkyl, halo C,alkyl, halogen, hydroxyi,
carboxylic acid, sulfonic acid, phosphonic acid,

15 amine, amidine, acetamide, nitrile, thiol,

' C, salkyldisulfide, C,salkylsulfide, phenyldisulfide,
urea, C,calkylurea, phenylurea, thiourea,
C,calkylthiourea, phenylthiourea, substituted
C, calkyldisulfide, substituted phenyldisulfide,

20 substituted C, ;alkylurea, substituted phenylurea,
substituted C, galkylthiourea or substituted
phenylthiourea
wherein the C,salkyldisulfide, phenyldisulfide,
C,salkylurea, C,alkylthiourea, phenylurea, and

25 phenylthiourea substituents are selected from the

' group consisting of C,salkyl, haloC, salkyl,
halogen, hydroxyl, carboxylic acid, sulfonic acid,
phosphonic acid, amine, amidine, acetamide, and
nitrile;

30 -(CR*R*®),-(CHR®),-SO,H

where R*, R¥®, and R* are independently selected
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C -,al kyl, hal oC, _sal kyl, hal ogen, hydroxyl, carboxylic acid, sulfonic

aci d, phosphoric acid, am ne, am dine, acetamde, and nitrile. 5 where the
met hod conpot/sw83 t he steps of (a) preparing a | ens conpriBChgSa/smtioner of
Formula 1, Il, 11l or IV and (b) treating said lens with a silver

solution. 10 56. The nmethpd of claim55 wherein the sily olution is
aqueous silver nitrate haﬁp%thﬁ YEHREONPIING Of Sy drgastiy h@?c{lgeﬁhg/ nL to about

.3 g/nL. 57. The method of @Hoﬁg/l%ﬁa Qhensi,n, treating conprises soaking
the lens 15 conprising a ponrrer of a nonomer of Formula I, Il, IIl or IV

with a silver solution. 58.isTHs anst hod of clai m55 wherein, the |ens

conprising a polyner of a m)rtﬁ_gpr of Fornmula 1, 11, 111 or IV is soaking
for about 2 minutes to 20TABotiP'2 hours. 59. The method of clai m55

wher egn, treating conpri$es,)SELOH ) NHIHOICRE@RY, i sing a pol yner of a
monomer of Formula I, 11, Il or JVwth a silver solution for about 20
mnutes to about 5 years. »hesdRAls hysreaer pbb1adkyYlens conprising sil ver

and a pol yner conpri sing a, iQi %fllé%gj nononer wherein said antimcrobial |ens
can reversibly bind silver. :J,O '61.” The antim crobial |ens of claim®60

wherei n the bindi ng nononek isdss;a stability constant of about 2 to about

7.3. 92 WO 02/49683 PCT/ US01/ 50817 . ns case conprising silver and a
pol ymer conprising a mnﬁﬁ&j"‘(%%r(%ﬁgﬁ-%@(a*ﬁ; 1l or IVRL Rl11 R +R12) a

10 where R®, R3° and R* are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C, salkyl,
tis 1-6, and
u is 0-6;

15 phenyl;

benzyt;
pyridinyl;
pyrimidinyl;
pyrazinyl;

20 benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;
quinolinyl;

25 indolyl;
thiadiazolyl;
triazolyl;
4-methylpiperidin-1-yl;
4-methylpiperazin-1-yl,

30 substituted phenyl;
substituted benzyl;
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501 Il RB1 R21 ~'" RR32 141 R 1|11l IV 1o wherein Rl is hydrogen or
Cl-6alkyl; R2 is -OR3, -NHR3 ,-S-(CH2)d R3,or -(CH2)d-R3, wherein dis
0-8; R3 iwosulwsituted Cl. 6al kyl 15 where the al kyl substPCD®ERUILS8TTE
selected fromone or nore nenbers of the group consisting of carboxylic

acid, sulfonic acid, phosphoni.c _ aci. am ne, am dine, acetamde, nitrite,
thiol, Cl-,alkyldisulfi d%‘?o%&”?gﬂé’;?ﬁ@éfﬁfi de. phenyl di sul fide, urea,

Cl_6al kyl urea, 20 phenyl giipfitutelipybfdinylCl- 6al kyl t hi ourea, phenylthiourea,
substituted Cl~al kyl di sul fide, substituted phenyldisulfide, substituted
Cl_6al kyl urea, substi tutedbstigtfedyavi@aayl; substituted Cl1_6al kyl t hi ourea, and

substi tuted phenylthiour [ _6al kyl di sul fide,
phenyl di sul fide, Cl1_6al %ﬁﬁ%"%%ﬁf@@f’ggﬁ’% ourea, phenylurea, and 93 WD
02/ 49683 PCT/ US01/ 50817 synhetinytetibemzbtimagodsti tuents are sel ected fromthe

group consisting of C alkyl, haloCl _6al kyl, halogen, hydroxyl, carboxylic
acid, 'sulfonic acid, phodpsituled besZrtiazaline, ani di ne, acet ami de, and

nitrile; 5 -(CR4R5) Q‘(C"Bf‘ﬁ} in. R4, R5, and R6 are independently
selected from the group cognnslfﬁsgtai'ﬂn%%??aq%@dr ogen, hal ogen, hydroxyl,

substituted quinolinyl;
substituted indolyl;
10 substituted thiadiazolyl;
substituted triazolyl;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more

15 members of the group consisting of C,salkyl,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,

20 N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(Z-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonvyl,

25 N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,
N-(amincindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,

30 N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
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and Cl-,,alkyl, qis 1-6,
-(CH2) n-S-S- (CH2) XNH C(O) CR7CH2, wherein R7 is hydrogen or Cil-6al kyl,

ni sl-6, anoox49683 1-6; 15
R10 are i ndependently sel
hal ogen, hydroxyl, and

benzyl; pyridinyl; pyri

4- et hyl pi peridin-1-yl;

and 10 mis 0-6;

-(CR8R9)t (CHRLO),-P(O) (OH) 2 whePelmsRZ0SRY, and

ected fromthe group consisting of hydrogen,

B e o RN AP

benzot hi azol yl ; ~ benzotr | Qb frifdigyda baﬁ ui nolinyl; indolyl;
WD 02/ 49683 PCT/ USOL 80817 I Ah Ao VT (3 Azol 1 Y y

Mﬁemmmrg@ﬁrs&aqwlkpaybomé substituted phenyl :

riazol

substituted benzyl; substNt ut ed

5

10

15

20

25

(ammm%olyﬂé%lonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyt,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyi,
N-(2-aminotriazolyl)phosphonyl,
N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C,salkyldisulfide, C,salkylsulfide, phenyl
disulfide, urea, C,zalkylurea, phenylurea, thiourea,
C,calkylthiourea, phenylthiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,
substituted C, ;alkylurea, substituted C, ;alkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, ;alkyldisulfide, phenyldisulfide,
C,salkylurea, 'C1 salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, alkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic

acid, amine, amidine, acetamide, and nitrile;

R* is hydrogen, C,alkyl, phenyl, C,calkylcarbonyl, phenylcarbonyl,

substituted C, ;alkyl, substituted phenyl, substituted C, salkylcarbonyl

30 or substituted phenylcarbonyl,

wherein
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substituted pyrimdinyl; substituted pyrazinyl; 10 substituted

benzi m dazolyl; substituted benzothiazolyl; substituted benzotriazolyl;
substi t utved onegeks hal oyl ;  substituted quinolinyl; 15 subspCTasedosdol yl ;
substituted thiadiazolyl; substituted triazolyl; substituted

4- et hyl pi peridin-1-y|; or ,.substituted 4-nethyl pi i 0= 1 20 wh i
the substituents are tb%lsgbﬁétﬂeﬁ%%% e%tﬁdﬁfﬂr@){h%@%ﬁ'ﬁé&g%‘gqﬁogroup srenn
consi sting of Cl-6al kyl gikvh&arsed- afdvkiHal oxy# Uddrbokgicoadi hosphoni
acid, hydroxyl, carboX Iiyc' aci dﬂ'ﬁaar)rlik’n_e,oéa?}l&g?ﬁe,xﬁ Okgiicaatid, - phosphont ¢
N- (2- ami nopyr i mi di ne)%ﬂ%ﬂm‘mlc,l, posphoaia adgy amine anaidine agetamide,
N- (am nopyrazi ne) sul f on litril N- (2- am nopyri m di ne) car bonyl ,
N-(am nopyri dine)carb i Rr—(am' nopyr azi ne) car bonyl ,
ﬁgz-gm nopyrim ;il Re) pﬂosplhonyl ,  N-(2-am nopyridi ne) phosphonyl, 30

am nopyr azi ne) phosphonyl, N (am nobenzi m dazol yl )sul fonyl, 95 WD
02/ 49683 PCT/ Usherssthgimethad(campidsrshetHeas ef yi ) sul fénw, Y

N2 ot 2cot y SLEIPRE =RKe comfl A3ARARLE b ey 1. or v
ﬁggm no- j rre: Ey:a@jdperi di nyl') sul fonyl, '
no- 4- me 1 im
y (BS Pera2| nyl ) sul f gnyl ’ilve[\rl_s%?urn nobenzi m dazol yl ) car bonyl

reating said’lens with’a s on.
10

56. The method of claim 55 wherein the silver solution is aqueous silver
nitrate having a concentration of about 0.1 pg/mL to about .3 g/mL.

57. The method of claim 55 wherein, treating comprises soaking the lens

15 comprising a polymer of a monomer of Formula I, !, 1l or IV with a silver
solution.

58. The method of claim 55 wherein, the lens comprising a polymer of a
monomer of Formula |, 1L, Il or IV is soaking for about 2 minutes fo

20 about 2 hours.

59. The method of claim 55 wherein, treating comprises storing the lens
comprising a polymer of a monomer of Formula [, {1, Il or [V with a silver
solution for about 20 minutes to about 5 years.

25

60.  An antimicrobial lens comprising silver and a polymer comprising a
binding monomer wherein said antimicrobial lens can reversibly bind

silver.

30 61. The antimicrobial lens of claim 60 wherein the binding monomer has a

stability constant of about 2 to about 7.3.
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N- (am nobenzot hi azol yl ) carbonyl, N-(am nobenzotri azol yl)carbonyl, 10

N- (am noi ndol yl ) car bonyl, N-(am not hi azol yl ) carbonyl

N- (am notw® azedeygs ) car bonyl , N (am no-4- net hyl pi peri di nyl PCaUB@rspB17

N- (am no- 4- net hyl pi per azi nyl ) car bonyl ,

N- (2- am nobenzi m dazol yl ) phosphonyl, 15

N- (2- am nobenzot hi azol yl ) phosphonyl, N-(2-am nobenzotri azol yl) phosphonyl,

N ( 2- am ngbndol I mFRsP BV f
N-(2-am nthrl a%’%ﬁ?‘gﬁ'g?gﬁd{?'”d\g V%T@?gﬁgg 4- rrec?hyl pi peri di nc)a/rln)ero

phosphonyl,  NFEamileok 45 teohiM pi per azi nyl ) phosphonyl, acetamide, nitrile,
thiol, C,.6a|ky|disu|fide, Cl 6al kyl sul fide, phenyl disulfide, urea,

C ,al kylurea, phenylurea, thiourea, Cl-6alkylthiourea, phenylthiourea,
substituted 25 C1- 6a|ky|d|sulf|de substi tutgd phenyl di sul fide,

substituted Cil- 6a|ky|ur%a substituted Cl1_6 kylthiourea substituted
phenyl urea, and substi e®?phenyl t hi our ea é g, C1- 6al kyl di sul fi de,
phenyl di sul fide, Cl-6al kyilurea, Cl-6alkylthio ke ylyrea, and 30
phenyl shi ourea substituef®s are selected fromt¥e group consisting of
Cl1_6al kyl hanC:1_6aIkyIl hal ogen, 96 WD 02/49683”PCT/U801/50817 hydr oxyl ,
carboxylic acid, sulfonic acid, phosphonic acid, amne, am dine,

acetam de, and nitrite; ais 1-5; R' is hydrogen or C -alkyl; 5 R12 is
hydroxyl, sulfonic aC|d phosﬁ%onlc aci d, carboxyllc acj d, acetanide,

thioC, _, al kyl car bonyl , a/gl di sul fi de, ﬁlﬁ Keghgf Tde,  phenyl
R32 i drea,

di sul fi de ur ea, C(l %I k Nea phenyl ur ea

Ml lIV

10  wherein
R'is hydrogen or C, salkyl;
R?is -OR?, -NH-R? -S-(CH,)-R? or -(CH,)-R?, wherein
dis 0-8;
R®is substituted C,alkyl
15 where the alkyl substituents are selected from one or
more members of the groAup consisting of carboxylic
acid, sulfonic acid, phosphonic acid, amine, amidine,
acetamide, nitrile, thiol, C, salkyldisulfide,
Cﬁalkylsulﬁde, phenyldisulfide, urea, C,salkylurea,
20 phenylurea, thiourea, C, salkylthiourea, phenylthiourea,
substituted C, salkyldisulfide, substituted
phenyldisulfide, substituted C, salkylurea, substituted
phenylurea, substituted C, ;alkylthiourea, and
substituted phenylthiourea
25 wherein the C, ;alkyldisulfide, phenyldisulfide,
C,calkylurea, C, zalkylthiourea, phenylurea, and
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Cl_6al kyl t hi ourea, phenylthiourea, -OR', -NHR13,-S (CH2)d-R13,
-(CH2)d-R13, -C(ONH-(CH2)d-R13, -C(O -(CH2)d-R13, substituted 10

Cl_6al kyIvid sukdeBzle, substituted phenyl di sul fide, substituredus)r®dalkyl urea,
substituted phenylurea, substituted phenylthiourea or substituted

conisi sting of CL 6alkyl . hal GEERGRNRYIEE SRS e RO BB o aci ¢
consisting o al ky a ic acid,
sul foni ¢ acid, phosphonic aClg}ou?%bﬁ@lsnﬁ@bﬁcngalkﬂcﬁél@'ﬂ&étkyﬁh@l ancite; 15
where d is 0-8; R13 is thioC -6al kyl carbon bstituted Cl_6a kyI wher e

the al kyl substituents are seiysteed, ¢a’fbﬁmdl|¢eaQ!ﬁ sulonimaeidnphesProné t he

group consisting of hydroxyl a yl n phosphoni c
acid, am ne, amdine, acet arﬁcd‘g' érﬁ?‘t)é ?tnid'ﬁgh ?tﬁH{éQ,G%rﬁ ﬂﬁ@'l Sul fide,

C , al5kyl sul fi de, phenyl ¢CRIRY)i-(BHREY 30, - 6al kyl ur ea, phenyl urea,

t hi our ea, C, .6al kylthiourea, p‘hen jRal ourl%g 25 substjtuted C1

al kyl di sui fi de, substitutewhepgiadyl & sand Riare yidepandgndy selected FeMur ea,

substi t ut ed henyl ur ea, ST ituted
phenyl t hi our eg whgr eint heﬂ%sb%)%&%a%tmpf |f5‘é}d}(§p¢| ﬁ?@é‘ﬁ]f |y§ag)§§l

Cl_6al kyl urea, C, -6alkylt haaur(gasalkghenyl urea, and phenyl t hi our ea
substituents are selected fromthe 97 WO 02/ 49683 PCT/ US01/ 50817 group
consi sting of C, -6alkyl, hQI'%@,@,aEI“TQ/I hal ogen, hydroxyl, carboxylic acid,
sul fOﬁ)l c acid, phosphoni C H@E §g. am ne, anmidine, acetan de and nitrile;
R15) g- (CH R16)m S O3 whére R14 R15, and R16 are independently

sel ected fromthe group(Cbl@)§+$-Sl-(r(Q-lpﬂ\thﬂ(0c)@RﬁCHaal ogen, hydroxyl, and
C . alkyl, wherein R is hydrogen or C,alkyl,
nis 1-6, and
X is 1-6;
15 -(CR*R?)~(CHR™),-P(Q)(OH),
wherein R®, R?, and R are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C, salkyl,
tis 1-6, and
20 u is 0-6;
phenyl;
benzyl;
pyridinyl;
pyrimidinyl;
25 pyrazinyl;
benzimidazolyl;
benzothiazolyl,
benzotriazolyl;
naphthaloyl;
30 quinolinyl;
indolyi;
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gis 1-6, and mis 0-6; 10 (CH2), S-S (CH2) XNH- C(O) CR17CH2, where R17 is
hydrogen or Cl1 alkyl, nis 1-6, and x is 1-6; -(CR18 R19)t

(CHR20) " WR) @/§9%68 2 15 where R18, R19, and R20 are i ndepenBenmukyr/del7ect ed
fromthe group consisting of hydrogen, hal ogen, hydroxyl, and C, -,, al kyl,

t is 1-6, and uis 0-6; .2 ig%n 1; benzyl; pyridnyl; pyrimdinyl;
pyrazinyl; 25 benzim dazmlgﬁj, llggnzot hi azol yl; benzotri azol yl;
napht hal oyl ;  qui nol i nyl trig¥lyindol yl ;  thiadiazolyl; 98 WD 02/49683
PCT/ US01/ 50817 triazolyl; 4-methylpiperidin-1 -yl; 4-methylpiperazin-1
-yl; substituted phenyl 4-metipetidinettYbenzyl ; “substituted pyridinyl;
substituted pyrimdinyl; 4-methylpiperazin-1-ylﬁ
5 substituted phenyl;
substituted benzyi;
substituted pyridinyl;
substituted pyrimidinyl;
substituted pyrazinyl;
10 substituted benzimidazolyl;
substituted benzothiazolyl;
substituted benzotriazolyl;
substituted naphthaloyi;
substituted quinolinyl;
15 substituted indolyl;
substituted thiadiazolyl;
substituted triazolyl,
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
20 wherein the substituents are selected from one or more
members of the group consisting of C,salkyl,
haloC, zalkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
25 N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
30 N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
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substituted pyrazinyl; substituted benzim dazolyl; 10 substituted
benzot hi azolyl; substituted benzotriazolyl; substituted naphthal oyl;
substi t utved oziuiesdl i nyl ;  substituted indolyl; 15 substiturenuséwsagizazol yl
substituted triazolyl; substituted 4-nethyl piperidin-1-yl; or substituted

4- et hyl pi per azi n-1-yl V\,he | n t subst sel ected from one or
nore 20 nenbers of the gr eggpﬁgé%#fﬁ&uﬁfgg&ﬁy hal oCl- 6al kyl , -
hal ogen, sul fonic acid, phqs.ggﬁ,mdbeagbﬁlazom;gu%wh car boxylic acid, am ne,
am dine, N (2-am nopyrim dine)su yl am nopyri dne) sul fonyl ,

ﬁgam: nopyraé! neg sul Lony: &SGNJQCBHMVWWY%WW@)@WB@ i)sulfonyl
am nopyri di ne) car bony b I

N-(2-am nopyri m di ne) phosph@?é&naoqﬁg%@%w%ﬁ};l gln%e) phosphonyl ,

N- (ani yiopyr azi ne) phosphonyl N-(gfhimb-danetighspetidingidaudionly),sul f onyl ,

N- (am nobenzot hi azol yl')sul fonyl, 99 WO 02/ 49683 PCT/ US01/ 50817
N- (ani nobenzot ri azol yl ) sul fNrf@mino-mathviRipaspyliprdny | |

N am oty azol v sulf ol B agOphn el ok
N- (am no- 4- et hyl pi per azi nyN)@aiifowsrzothibzélghcarboeylzi mi dazol yl ) car bonyl ,
N- (am nobenzot hi azol yl ) car bonyl )

N-(aminobenzotriazolyl)carbonyl,

10 N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,

15 N-(2-aminobenzothiazolyl)phosphonyi,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyl)phosphonyl,

20 N-(amino-4-methylpiperidinyl) phosphonyi,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, calkyldisulfide, C, salkylsulfide, phenyl
disulfide, urea, C, salkylurea, phenylurea, thiourea,
C,calkylthiourea, phenyithiourea, substituted

25 C,salkyldisulfide, substituted phenyldisulfide,
substituted C, calkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenyithiourea

wherein the C, zalkyldisulfide, phenyldisulfide,
C,salkylurea, C, salkylthiourea, phenylurea, and

30 phenylthiourea substituents are selected from the

group consisting of C, salkyl, haloC, salkyl, halogen,
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N-(am nobenzotriazol yl ) carbonyl, N-(am noi ndol yl') carbonyl,

N-(am not hi azol yl') carbonyl, 10 N-(am notriazolyl)carbonyl,

N-(am no-wenetdsgd pi peridinyl)carbonyl, PCT/US01/50817
N- (am no- 4- et hyl pi perazi nyl ) car bonyl ,

N- ( 2- am nobenzi mi dazol yl ) ph ob .
15 N-(2-am nobenzotri aélol)SI ?gﬁ/g@@%}gﬂgﬁr%ﬁ& @m Lﬁﬂﬁﬁ%%# ?h%%a 0n5lh0ny| ,
N-(2- ani not hi azol ylI') phosphonyjgiq, dinfné; aridiae! a@ét@lnmuép@mnahmew

N- (am no- 4- net hyl pi peridinyl) phosphonyl, 20 N-(am no- 4- net hyl pi per azi ny!l
phosphonyl, aceadsries, nitrile, thiol, C1- 6al kyl di sul fide, yIPiP o

Cl. 6al kyl suI fidgs, | Sul fi d urea, Cl-6al kylurea, phenylurea
thiourea, Cl-6al klg ﬁ?{?ﬁﬁ‘réar qu‘?éWyl t hi our ea, subs%/i tuted P Y ’
Cl_6alky! di sul f Rag rﬁ)db@iyltmm.my‘br@b@hbhmac.dzsamwa acitled

Cl-6al kyl urea, substituted Cl-6al kylthi ourea, |
substi t ut ed pheawfamldarmpCmﬁ&y@arbq% W'kygi;sw%p" q?lwg’n]@né/ urea, and

phenyl di sul fide t

Egegy: Lh: ouLe? BUBEJT (ﬁ%l‘gﬁ{jg @%e sé? e teéIa Pth?lﬁ%%RH@uﬁ%élprggns?;]?l ng of
a al 0@} B’

o p%osphonl ¢ gm’uouha%i phenyithibyrdapxQR® Gl‘&leEk"y—S -HCHAYI-RY, sul foni ¢

02/ 49683 PCT/ LJSO 0
ﬁcgt am de aln](cj rﬁQHdJ 8 Q)MH'S(CH@: RH ﬁl@% géﬁ' 2*% fd‘Pég@Pd 5a%g| |n§
ydroxyl, sulfo
t hi oCi 6a| kyl ca@béﬁ@ﬁdﬁiﬁ i oC geﬂk‘ﬁ? am n é@?%@ﬁé}’%bﬁstﬁﬁt I ky] o?llkgtljur??de
phenyl di sul fi de sub§&iitQtédHoRERY dren, saﬁﬁ;tutea(m)mmmream(s@bﬁmﬂi

C.calkylthiourea wherein the substituents are selected from the group
consisting of C,¢alkyl, haloC, galkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide, and nitrile;
15 where
dis 0-8;
R"is thioC,4alkylcarbonyl;
substituted C,salkyl
where the alkyl substituents are selected from one or
20 more members of the group consisting of hydroxyl,
carboxylic acid, sulfonic acid, phosphonic acid, amine,
amidine, acetamide, nitrile, thiol, C, salkyldisulfide,
C,salkylsulfide, phenyldisulfide, urea, C,alkylurea,
phenylurea, thiourea, C,alkylthiourea, phenylthiourea,
25 substituted C,calkyldisulfide, substituted
phenyldisulfide, substituted C, salkylurea, substituted
phenylurea, substituted C, alkylthiourea and
substituted phenylthiourea
wherein the C,salkyldisulfide, phenyldisulfide,
30 | C,alkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
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-OR23, -NHR23, -C(ONH (CH2)d-R23, -S-(CH2)d-R23, -(CH2)d-R23, urea,

Cl-, al kylurea, phenylurea, thiourea, Cl-6aikyfthiourea, phenylthiourea, 10
substi t utved 02219668&a1 kyl di sul fi de, substituted phenyl di sul fi BeT/Usub®Bi7t ut ed
Cl~al kyl urea, substituted, C1.6alkylthiourea substituted phenylurea or

substituted phenylthiourea wherein the substituen re s C om the
group consisting of Cl-6al kyl 9"t 6%13-'%5\918/‘{(1,3141@9'313%%98@%{5@5(@@?9%’
carboxylic acid, sulfonic aci ﬂyd%ﬁ@gmﬁggb@, safbAR, adid] shawdhohfe

acetam de, and nitrile, where’ d s 0-8;F i's thioCl-6al kyl carbonyl,
Cl-,al kyl, 20 substituted Cla6i, eminetrimiginchacstaypides @nstnitrlents are

sel ected fromone or nor r 16 rLoup consisting of Cl_6al kyl,
hal o Cl1-, al kyl, hal ogen, d'%%%@'%a%%Q I'ic acid, sulfonic acid,
phosphgni ¢ ‘aci d, amne, am @har RECRIQBhAR" ake depdriientihiselected

Cl- 6al kyl di sul fi de, Ci-6al kyl sulfide, phenyldisulfide, urea,

Cl- 6al kyl urea, phenyl urea, fromitbagseup cansisling pi Rydages, hglge t hi our ea,
substituted Cl-6al kyl disul{i S it d phenyl di sul fide, substituted
Cl-,al kylurea, substituted %@ﬁw'ugﬁé‘ﬁ %k@Ubsti tuted Cl-6al kylthiourea,
and substituted phenylthiogigs-6, a8 WO 02/ 49683 PCT/ US01/ 50817 wherein

t he Cl~al kyl di sul fi de, phenyl disul fide, Cl1_6al kylurea, C, -6alkylthiourea,
phenyl urea, and phenyithi otirisd-8ubstituents are selected fromthe group

consi S»iéi ng of C, -, al kyl, %ﬁ%@'ﬁ%x@%@@?ﬂgw@ hydroxyl, carboxylic

acid, 'sul fonic acid, phos m di*he, acet ani de, and
nitrile; -(CR24 R25)q- ( CHR6pre RO3k hydrogen or C, salkyl,
nis 1-6, and
X is 1-6; .
-(CR™ R*)-(CHR®),-P(O)(OH),
15 where R, R, and R® are independently selected

from the group consisting of hydrogen, halogen,
hydroxyl, and C, salkyl,

tis 1-6, and

uis 0-6;

20 phenyl;
benzyl;
pyridinyl;
pyrimidinyl;
pyrazinyl;

25 benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;
quinolinyl;

30 indolyl;
thiadiazolyl;
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where R24, R25, and R26 are independently selected fromthe group

consi sting of hydrogen, halogen, 10 hydroxyl, and Cl,alkyl, q is 1-6, and
mis 0-6WwWe(0Hdsn- S-S- (CH2) XNH C(O) CR27CH2, where R27 i sPay@sagm®sl7or
Cl-,alkyl, 15 nis 1-6, and x is 1-6; -(CR28 R29)t-(CHR30)u P(O (OH)2
where R28, R29, and R30 tﬁlr? 'Edependently selected fromthe group

consi sting of hydrogen, Ey 8’3 n, 20 hydroxyl, and Cl-6alkyl, t is 1-6, and
uis 0-6; phenyl; benzy4metB§ipiaridim1yyl; pyrimdinyl; pyrazinyl;

benzi m dazol yl ; benzot hi azolyl; 30 benzotriazolyl; naphthaloyl; 102 WO
02/ 49683 PCT/ US01/ 50817 4duethyipingrezinttybl yl ;  thiadiazolyl; triazolyl; 5

4-met hyl pi peridin-1 -yl ;sut.'f}s'tﬁ@tgﬂydh[gry%raﬂ n-1-yl; substituted phenyl;
5 substituted benzyl;
substituted pyridinyl;
substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;
10 substituted benzothiazolyl;
substituted benzotriazolyl;
substituted naphthaloyl;
substituted quinolinyl;
substituted indolyi;
15 substituted thiadiazolyl;
substituted triazolyt;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl
wherein the substituents are selected from one or more
20 members of the group consisting of C,alkyl,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
25 N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(@aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
30 N-(aminobenzimidazolyl)sulfonyl,

N-(aminobenzothiazolyl)sulfonyl,
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substituted benzyl; substituted pyridinyl; 10 substituted pyrimdinyl;
substituted pyrazinyl; substituted benzi m dazolyl; substituted

benzothia&aby&m&ssubstituted benzotriazolyl; 15 substitut rdr/vaphtobel oyl ;
substi tuted quinolinyl; substituted indolyl; substituted thiadiazolyl;

substituted triazolyl; @u%ﬁhw%%ﬁerem&fl r| din-1-yl; or

substituted 4-nethyl pi pera e 'Substituents are sel ected
fromone or nmore nenbers Nf-(ahiﬂﬁo@ﬁmw)sutfosylsNl-(rwmnbtmaqu;d)sluyfbnyl

hal oC, - 6al kyl, hal ogen, sulfonic acid sphoni ¢ acid, 25 hydroxyl,
carboxylic acid, am ne, anM(afﬁ@nou’ﬁZPb’J)éHﬁﬁB Wyrimd ine)sul fonyl,

N-(am nopyri di ne) sul f onyl ne.

N-(2-am nopyri m di ne) car bom HH?%‘%BG’%}@W?%%%W

N- (amisnopyr azi ne) car bonyl , @nhinb%-—methyipyp’erazldyh)m)lmmgbphonyl
N-(2- am nopyri di ne) phosphon % g WSSS PCT/ US01/ 50817
N- (am nopyr azi ne) phosphony arNinPRANABH ﬂ%‘? APV ) sul fonyl

N-(a noi ndol y1 ) sul oy Epitinobhtasiidhmpepanzol 1) sul fonyl, 5
N- (am not ri azol yl ) sul f onyl N-(awifabenpeitiaretyljpagkiopyt.i di nyl ) sul f onyl ,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,

10 N-(aminotriazolyl)carbonyi,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,

15 N-(2-aminobenzotriazolyl)phosphonyi,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyl)phosphonyl,
N-(amino-4-methylpiperidinyl) phosphonyl,

20 N-(amino-4-methyipiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, salkyldisulfide, C, salkyisulfide, phenyl
disulfide, urea, C,alkylurea, phenylurea, thiourea,
C,salkylthiourea, phenyithiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,

25 substituted C; 6alkylur:.éa, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, ;alkyldisulfide, phenyldisulfide,
C,salkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the

30 group consisting of C, salkyl, haloC, salkyl, halogen,

hydroxyl, carboxylic acid, sulfonic acid, phosphonic
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N- (am no- 4- et hyl pi perazi nyl )sul fonyl, N (am nobenzi m dazol yl)carbonyl, 10
N- (am nobenzot hi azol yl ) carbonyl, N-(am nobenzotriazol yl)carbonyl,

N- (am noiwa@eotydesxar bonyl , N-(am not hi azol yl ) car bonyl , PCT/US01/50817

N-Earri notriazol yl)carbonyl, N-(am no-4-nethyl piperidinyl)carbonyl, 15

N- (am no- 4- et hyl pi perazi nyl ) carbonyl, . . . T

N- ( 2- ani nobenzi ni dazol yl ) pho Bﬁoﬂm'a/e’ W'Pﬂ%rﬁcﬁmﬁoéﬂpﬂtgﬁl ) phosphonyl ,
N- ( 2- am nobenzgtigiqagol yl ) phosphonyl, N (2-am noi ndol yl') phosphonyl, 20

N- (2- am not hi azol yl ) phosphonyl, N-(2-am notriazolyl)phosphonyl,

N- (am no- 4- et s dirperi di nyl ) phosphonyl, N-(am no-4-nethyl pi perazinyl)
phosphonyl , acggargﬁg g}",t rite, thiol, Cl-,alkyldisulfide,

C, - 6al kyl sul fi de, : CH?Q 25 disulfide, urea, Cl-,alkylurea, phenylurea,
thiousea, C, .O6q2K)4 thjurexylesulfarieayid! Ph@stﬁfﬁfhic aiglek; icatbthgdic acid,

C, ,al kyl disul fide, substituted phenyl disulfide, substituted Cl 6al kyl urea,
substituted CliaCkyalkyirainoayl, th'QGb@'W'@WQﬁﬁQ‘WW'u@e@'kﬂﬁﬁuggﬁst i tuted

phenyi t hi our ea eredn t LKyl dirsul 4 | di Lde,
C1- oal kyl urca. PREnYftds, SO PORH, S OMREERA PR QL
PCT/ US01/ 50817 -OIR%,HNH-R?@(I(Q‘:)NW(GH%)}-R%%I&(@H@){%F,e@t:blg)dﬁbmreae group
consisting of C., al kK}ls, hal oC1_6al kyl , hal.ogen, = . hydroxyl, carboxylic acid,
sul foni ¢ acid, (rhalky eawh%'W?aam'%?aa%mlﬁéth@i’@?aﬁ%%ﬂ CRitrite; 5
wis 0-10 Y i's QxxieRe®t, Shkiibisulfddl shisstitaosichyidis(hiad 2blpdtituted
C,salkylurea, substituted, C, salkylthiourea substituted phenylurea or
substituted phenylthiourea wherein the substituents are selected from
the group consisting of C, alkyl, haloC, salkyl, halogen, hydroxyi,

carboxylic acid, sulfonic acid, phosphonic acid, amine, amidine,

15 acetamide, and nitrile,
where
d is 0-8;
R#is thioC,alkylcarbonyl,
C, salkyl,
20 substituted C, salkyl

where the alkyl substituents are selected from one or
more members of the group consisting of C,salkyl, halo
C,salkyl, halogen, hydroxyl, carboxylic acid, sulfonic
acid, phosphonic acid, amine, amidine, acetamide,

25 nitrile, thiol, C,salkyldisulfide, C, ;alkylsulfide,
phenyldisulfide, urea, C,salkylurea, phenylurea,
thiourea, C, salkylthiourea, phenylthiourea, substituted
C, qalkyldisulfide, substituted phenyldisulfide,
substituted C, ;alkylurea, substituted phenylurea,

30 substituted C, salkylthiourea, and substituted

phenyithiourea
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R32 is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,

t hi oCl_6al kyl carbonyl , thi oCl. 6al kyl am nocar bonyl, -C(O NH (CH2)d-R33, 10
-0 R33, WhloR8883 S- (CH2) d- R33, - (CH2)d- R33, C1-6al kyl di sup€T/igg1/50817

phenyl di sul fide, urea, Cl_6al kylurea, phenylurea, thiourea,

Cl- 6al kytt hi ourea, phenylthioyrea -Gal 1 mgw AlicAe,
substituted Cl _sal kyl di sul fi ,ergl?otg#i@cfﬁggl(@%ﬂgﬁ@?’ 1 su Alilgg},ﬂagimsti tuted
phenyl urea, substituted Cl-6atkulkglireg, Csaligithioured, pihemyilmea, aad 15
substituted phenylthiourea, substituted - ,al kylurea or substituted

C1- 6at kyl t hi our ea wher ei n t hedhsuyBhiourrasibstityents Are SERFtEE 31 M€ gr oup
consi sting of Ci,al kyl, hal o(%bgglﬁgﬁgisﬁﬁ%bp@e%,kﬂggém%glk@gm . C aci d,

sul foni c acid, phosphonic acid, dié, am trite

wheres20 d is 0-8; R33 is thif/dtoka) datboryliccanid, sulfdhic atily phosghdrsci t ut ed
Cl- 6al kyl where the al kyl substituents are selected,from Zap.one or nore

menbers of the group consi st iafidA@ming agudipg: acefgnidenard PlE; hal ogen,

hydroxyl, carboxylic aci@p2sSyist Qi GrACT hosphoni ¢ acid, am ne,

am di ne, acetami de, nitr k?g,ﬁﬂsh%gﬁ%&.%@?*ﬂyl di sul fide, Cl-6alkylsulfide,
phenyl di sul fide, 30 urea, GhefalRIRF cand BFaarglindependenthuselacted

Cl-, al kyl t hi ourea, phenylthiourea, substi ts'[f't ed . .105 WD Q2/ 496@3

PCT/ USO1/ 50817 CL_6al kyl diffif theigroup asuisistipg & NyRERGey 'RIPee e,

S1-aal%yl thi ourea of subet PHed” BEEG/EMI ourca 5 wherei n the.
Cl_6al kyl di sul fide, phenyl ¢jisul-6jaed Cl_6al kyl urea, Cl_6al kyl t hi our ea,
phenyl urea, and phenylthi %Jrise8_6substi tuents are selected fromthe
~(CH,),-S-S-(CH,),NH-C(O)CR* CH,,
where R# is hydrogen or C,alkyl,
15 nis 1-6, and
X is 1-6;
-(CR® R®)+(CHR™),-P(O)(OH).
where R2, R?, and R* are independently selected
from the group consisting of hydrogen, halogen,
20 hydroxyl, and C, alkyl,
tis 1-6, and
uis 0-6;
phenyl;
benzyi;
25 pyridinyl;
pyrimidinyl;
pyrazinyl;
benzimidazolyl;
benzothiazoiyl;
30 benzotriazolyl;
naphthaloyl;
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group consisting of Cl-6al kyl, hal oCl-6al kyl, hal ogen, hydroxyl,
carboxylic acid, sulfonic acid, 10 phosphonic acid, am ne, am dine,

acet am dayoaneeshitrite; -(CR34R35)(g-(CHR36) m SGBH wher e PBUUSRE®S17and R36
are independently selected fromthe group consisting of hydrogen, hal ogen,
15 hydroxyl, and C1, al kyI[ g s 1-6, and mis O0-6;
-(CH2), - S- S—(CHZ)xNH—C(O where R37 is hydrogen or C ,alkyl, 20 n

is 1-6, and x is 1-6; - WQH (CHR40) u-P(O) (OH) 2 where R38, R39, and
R40 are independently selected fromthe group consisting of hydrogen,
hal ogen, 25 hydroxyl, an#hiediagpblil, t is 1-6, and u is 0-6; phenyl;

benzyl; 30 pyridi nyI PrYéiq@!d' nyI 106 WO 02/ 49683 PCT/ US01/ 50817
pyrazinyl; benzim dazol yl hzot h| azolyl; benzotriazolyl; 5 naphthal oyl;
qui nol §nyl; indolyl; 4-methylpiperidin-1-yl;

4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyl;
substituted pyridinyl;
10 substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyl;
substituted benzotriazolyl;
15 substituted naphthaloyl;
substituted quinolinyl;
substituted indolyl;
substituted thiadiazolyl;
substituted triazolyl;
20 substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, galkyl, halogen, sulfonic acid, phosphonic acid,
25 hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyi,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
30 " N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
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t hi adi azolyl; triazolyl; 10 4-nethyl pi peridin-1-yl;

4-met hyl pi perazin-1-yl; substituted phenyl; substituted benzyl;

substi t utved opyyeBdi nyl ; 15 substituted pyrimdinyl; substpemUse/y17azi nyl ;
substituted benzi m dazolyl; substituted benzothiazolyl; substituted

benzotriazol yl; 20 substit d_napht hal ; yhbstituted quinolinyl;
substituted indolyl; subsN’&W'@'&B}'?ﬂz&ﬁc}éb%ww%’subst Ituted tri aélol yl; 25
substituted 4-nethyl pi peri qj_(grﬁmbbéngmidgzmﬂt)émfm@;q 4- et hyl pi perazin-1-yl,

wherein the substituents are selected fromone or nore nenbers of the
group consisting of C, -6al K(amingheszpthsaaky)sulfRBYlegen, sul foni ¢ aci d,

phosphoni ¢ acid, 30 hydroxyl r | ' yne, am di ne,
N- (2- ami nopyr i ni di ne) sul fom'ia'%ﬁ]fg%ﬁ%@"%fﬁ@ggg&@ / US01/ 50817
N- (amgopyri di ne) sul fonyl , NYdamoirdolyistilfoeyk N-{amirothiazolyl)sulfonyl,

N- (2- am nopyri m di ne) carbonyl, N (am nopyri di ne)car bonyl,
N- (ani nopyr azi ne) car bonyl , N ﬂﬁ%fﬁqlfﬁmﬂ’ne) phosphonyl, 5

N o b A o AT aROi g RHRAR R
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,

10 N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyi,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,

15 N-(amino-4-methylpiperazinyl)carbonyi,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyi,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,

20 N-(2-aminothiazolyl)phosphonyt,
N-(2-aminotriazolyl)phosphonyl,
N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, alkyldisulfide, C,salkylsulfide, phenyl

25 disulfide, urea, C, zalkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, substituted
C, salkyldisulfide, substituted phenyldisulfide,
substitutéd C,salkylurea, substituted C, zalkylthiourea,
substituted phenylurea, and substituted phenyithiourea

30 wherein the C, ;alkyldisulfide, phenyldisulfide,

C.calkylurea, C,qalkylthiourea, phenylurea, and
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N- (am nobenzot hi azol yl') sul fonyl, N-(am nobenzotriazolyl)sul fonyl, 10

N- (am noi ndol yl') sul fonyl, N-(am nothi azol yl') sul fonyl,

N- (am notwo azedeyd ) sul fonyl,  N-(ani no-4-net hyl pi peri di nyl peDiuBaispb17

T_S(ﬁl-m( no- 4- lr)nat hyl hpl perazi nyl)sul fonyl, N-(am nobenzi m dazol yl)carbonyl,
am nobenzot hi azol yl ) carbonyl... N (am nobenzotri azol vl rhonyl ,

N- (ani noi ndol yl ) car bonyl, N & W%'H?'ﬂ?%@%’“@%‘?@m}? ,sefecté{d R B

N-(am notriazolyl)carbonyl, b(@BbRGstndTet By lkyaehaio)hkgiahbiegeh, 20

N- (am no- 4- et hyl pi perazi nyl )carbonyl ,

N ( 2- ami nobenzi i dazol yl ) phodydeexyl, carbexylicadicsndionin acidzpngsphemés phony! |

N- (2- am nobenzotri azol yl ) phosphenyl. N-( 2-an Qi Y, honyl , 25
N-(2- am not hi azol yl )phosphonﬁ%,'oq %@'P%%’ﬂcﬁﬁﬁﬁéﬁﬁﬁ%p %Ggﬂlﬁrﬁogyl ,
N- (anno- 4- et Ryligpper i di nyl ) phosphonyl, N-(am no-4-nethyl pi perazinyl)

phosphonyl, acetamde, nitrite, thiol, Cl-6alkyldisulfide,
C, - 6al kyl sul fi déjs pxgep or S6fudi sul fide, urea, C, -,al kylurea, phenylurea,

t hi ourea, Cl-6alk L our h .thiourea, substituted 108 WO 02/ 49683
PCT/ US01/ 50817%8{é F‘Q%j'%éieg'ia%ru(leﬁgg(ﬁ!’ substituted phenyl di sul fide,

substituted Cl_@aliknharongl, saHbsicidcid, gthosphonickydid hiarboryic acidibst i t ut ed
phenyl urea, and substituted

phenyl di sul fi dethicz;:@;a@maklw{)wggﬁé%@%;ﬁa&@%%&!,t—§ZQ%$H§g%|-§%§U| Hde
DDt O <8 R LRSS e oe R e 5 ke =! =t 11 of
phenyldisulfide, urea, C,salkylurea, phenylurea, thiourea,
C, salkylthiourea, phenylthiourea, C, ;alkylamine, phenylamine,
substituted C, ;alkyldisulfide, substituted phenyldisulfide, substituted
phenylurea, substituted C, ;alkylamine, substituted phenylamine, .

15 substituted phenylthiourea, substituted C, salkylurea or substituted -
C, salkyithiourea wherein the substitutents are selected from the group
consisting of C, salkyl, haloC, salkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide, and nitrile

where

20 dis 0-8;

R*®is thioC,salkylcarbonyi,

C,zalkyl,

substituted C, salkyl
where the alkyl substituents are selected from

25 one or more members of the group consisting of

C,zalkyl, halo C,salkyl, halogen, hydroxyl,
carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, nitrile, thiol,
C, salkyldisulfide, C,alkylsulfide, phenyldisulfide,

30 urea, C,,alkylurea, phenylurea, thiourea,

C,salkylthiourea, phenylthiourea, substituted
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hydroxyl, carboxylic acid, sulfonic acid, phosphonic acid, am ne, am dine,
acetam de, and nitrile; 10 R41 is hydrogen, Cl1_6al kyl, phenyl,

Cl-, al kyiwanberwyd , phenyl carbonyl, substituted Cl_6al kyl pCrub&/iosL ed
phenyl, substituted Cl1_6al kyl carbonyl or substituted phenyl carbonyl,

Wh : .
Cleg:: Eylthe substituents are %I Sﬁ’(&ﬁ)ﬁﬂlﬁ shB@tl Phggg@%{qﬂdy of 15

hal oC, - 6al kyl , hal ogén, rox , car sul fonic

aci d, phosphonic acid, anine, @ﬂbdtltnu@ed @lelqr‘mm subetitumed phéayluf@ A
met hod of reducing the adverse effects assaoci ated V\nthhg#(%robl al
gLt

production in the eye of a mamsabstisigs Csialg/ibieured; ted mi crob| al

| ens, wherein said | ens conprl and a pol ynmer conprising a
mononer of the Formula I, qiié"é!ﬁh'l"% RI1 2RRI2) a 0251 | | R31

R21 YsO02 N (CHOW R -- N 3 ( RRereirpthe @& Gékyldﬁmﬂéevmé]lediseﬁlﬂe
P L el oM loues, Sheired, T © -
phenylthiourea substituents are selected from the
group consisting of C, zalkyl, haloC, alkyl,
halogen, hydroxyi, carboxylic acid, sulfonic acid,
10 phosphonic acid, amine, amidine, acetamide, and
nitrile;
-(CR*R*).-(CHR®),-SO,H
where R*, R*®, and R* are independently selected
from the group consisting of hydrogen, halogen,
15 hydroxyl, and Csalkyl,
g is 1-6, and
m is 0-6;
~-(CH,),-S-S-(CH,),NH-C(O)CR*CH,,
where R¥ is hydrogen or C,galkyl,
20 nis 1-6, and
X is 1-6;
-(CR*R*)-(CHR™),-P(O)(OH),
where R*, R3°, and R* are independently selected
from the group consisting of hydrogen, halogen,
25 hydroxyl, and C, salkyl,
tis 1-6, and
uis 0-6;
phenyl;
benzyl;
30 pyridinyl;
pyrimidinyl;
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dis 0-8; R3 is substituted Cl.6al kyl where the al kyl substituents are
sel ected fromone or nore nenbers of the group consisting of carboxylic
10 aci d, wobt/ewBx aci d, phosphonic acid, amine, am dine, PET®BEMIEL,
nitrite, thiol, Cl.6alkyldisulfide, Cl_6alkylsulfide, phenyldisulfide,
urea, Cl-6al kylurea, phenylurea, thiourea, Cl al kylthiourea,

phenyl t hi ourea, substi tpiredingli- sal kyl di sul fi de, substituted 15

phenyl di sul fide, substit Jurea, substituted henyl ur ea,
substituted Cil-6al kylthi %ﬁ@@?@n substituted phenyi tﬁi ou?/ea wherein the
Clat kyl di sul fi de, phenylgészdthisgielyl; C1_6al kyl urea, Cl1-6al kylt hi ourea,
phenyl urea, and 20 phengl t hi qurea substituents are selected fromthe group
consi sting of Cl_6al kyl, W%@&Z@Wyl , hal ogen, hydroxyl, carboxylic acid,
sul fo%c aci d, phosphoni Iga Rfhfy-am ne, amdine, acetamde, and nitrite;
-(CRARS) - (CHRG6) m SOBH 2 DAEr e R4, R5, and R6 are independently sel ected
from the group consistiqginofinylydr ogen, hal ogen, hydroxyl, and Cl_6al kyl,
gis 1-6, and mis 0-6;, 30 -(CH2) -S-S:(CH2) XNH- C(O CR7CH2, wherein R7 is
hydrogen or CL,al kyl, 11¢oM 02/49683 PCT/ US01/50817 n is 1-6, and X is
1-6; -(CRBRI9)t-(CHR 0)" yRiGheSHA-2 Wherein R8, R9, and R1O are
i ndependently selected 5 romlt €& group consisting of hydrogen, hal ogen,
triazolyl;

10 4-methylpiperidin-1-yl;
4-methylpiperazin-1-yl;
substituted phenyl;
substituted benzyl;
substituted pyridinyl;
15 substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyl;
substituted benzotriazolyl;
20 substituted naphthaloyl;
' substituted quinolinyl;
substituted indolyl; }
substituted thiadiazolyl;
substituted triazolyl;
25 substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, ;alkyl, halogen, sulfonic acid, phosphonic acid,
30 hydroxyl, carboxylic acid, amine, amidine,

N-(2-aminopyrimidine)sulfonyl,
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hydroxyl, and Cl_6alkyl, t is 1-6, and u is 0-6; phenyl; 10 benzyl;
pyridinyl; pyrimdinyl; pyrazinyl; benzimdazolyl; 15 benzothi azolyl;
benzot ri av@byh9683 napht hal oyl ; quinolinyl; indolyl; 20 tkCHOS@ZzOBY ;
triazolyl; 4-nethylpiperidin-1 -yl; 4-nmethylpiperazin-1-yl; substituted
phenyl ; 25 substituted benzyl; substituted pyridinyl; substituted

pyrimdinyl; substituted py«(aminopyridinredsdfanylith-damaopynaziag)suifonyl3o
substituted benzot hi azol yl ; zubst i tut e%.b nzoti[ riazolyl; 111 WD 02/49683
PCT/ US01/ 50817 subst i t ut edVHARRAGPYYPIAIRGEERA W ed qui nol i ny! ;

subst I tuted indolyl; substml(gﬁ]ﬁgbﬁ))ﬁaﬁ@)gg@by]w [\ﬁ(aw#p@bwéﬂmcgﬂj@ml yl;
N-(2-aminopyrimidine)phosphonyl,

5 N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,

10 N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,
N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,

15 N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N~(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,

20 N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,

25 N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyl)phosphonyi,
N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, ;alkyldisulfide, C,alkylsulfide, phenyl

30 disulfide, urea, C, salkylurea, phenylurea, thiourea,

C, salkylthiourea, phenylthiourea, substituted
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substituted 4-nethyl piperidin-1-yl; or substituted

4-met hyl pi peraziri-1-yl, wherein the substituents are selected from one or
nore nem@ry4wB3 t he group consisting of Cl-,al kyl, 10 haboTUS@zoRy ,

hal ogen, sul fonic acid, phosphonic acid, hydroxyl, carboxylic acid, am ne,
am dine, N-(2-am nopyrimdine)sulfonyl, N-(am nopyridine)sulfonyl,

N- (ami nopyr azi ne) sul f onyl , C&laIﬂ(&ldéﬂﬂ(ﬁtép)subs’ti’tuﬁtMpbanhﬁdigulﬂ €15

N- (ani i di bonyl , N-(am i | ,
N (2 am nopyr 1 i ney phospRURS TS EL AR RED o B RLiesh Gsptlsgriourea,
N- (‘ami nopyr azi ne) phosphonyIsubshméeﬁ&p?@r%n?édpaﬂﬂzgjbémmafmh ithidQrea

N- (am nobenzot hi azol yl) sul fonyl, am nobenzotri azol yl ?s_ul onyl ,
N- (ani noi ndol yl ) sul fonyl, N- (whersin thexzakaikylgisulfisia, Iphenyldisulfide,

N- (am notriazol yl ) sul fonyl, (g, no- 4+ i | di f |, 25
N- (am %ho- 4- net hyl pi per azi nyl) E’Pﬂﬁ&ﬁ‘é\ﬂ'ﬁrle,a’ q@%@%'ﬁfﬁﬁ%%ﬂ%&@#él %r bonyl ,
N- (am nobenzot hi azol yl ) car bonghenyiiid@ahreetamnts arebylerat fiomythe

N- (am noi ndol yl ) carbonyl, N-(am not hi azol ylghéar bonyl

N- (ami notri azol yl ) carbonyl, — SFqUin¢ansistingeel 44ﬁnﬁé-rmélpag$€)"&é\ﬂb@ﬁgﬁﬂ, 112 WO
szé ggg§13nsbclaglsg11{jgggllz/l ) Bt]gggk@%f/&r %%ﬁg%ﬁﬁégﬁéh%ﬁﬁgwsfgﬁggphonyI ,
N- (2-am nobenzotri azol yl ) phospbidngmin®, dnidtherdoatamitis, \dWndptitidgghonyl
10 R* is hydrogen, C, salkyl, phenyl, C, Jaalkylcarbdnyl, phenylcarbonyl,
substituted C, ;alkyl, substituted phenyl, substituted C, salkylcarbonyi
or substituted phenylcarbonyl,
wherein
the substituents are selected from the group consisting of
15 C,salkyl, haloC, salkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide,

and nitrile.

63. A method of reducing the adverse effects associated with microbial
20 production in the eye of a mammal comprising providing an antimicrobial

lens, wherein said lens comprises, silver and a polymer comprising a

monomer of the Formula |, I, lll or IV
" R
2 B
/l\n,R /\G_%Ru)
0 = a
n

25 I

R?' Y
SN 32)LN,(CH21J\

() T
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N- (2- am not hi azol yl ) phosphonyl, N (2-am notri azol yl ) phosphonyl,

N- (am no- 4- et hyl pi peri di nyl) phosphonyl, N-(am no-4-nethyl pi perazi nyl)
phosphonwo ozaewsamnm de, to nitrile, thiol, C, -6alkyldi sul PCO®S01/50817

C -,,alkylsulfide, phenyl disulfide, urea, C, -6alkylurea, phenylurea,
thiourea, C -6alkylthiourea, phenyithiourea, substituted

C, - 6al kyl di sul fide, subMtituted phenyl disul fide, |Vsubstituted C1 al kyl urea,
substituted Cl.6al kylthiourea, 15 substituted phenylurea, and substituted
phenyi t hi ourea wherein the C, -6al kyl di sul fide, phenyldisulfide,

C, - 6al kylym&in C - 6al kyl t hi ourea, phenylurea, and phenyithiourea
substituents are selected fromthe group consisting of C, -6alkyl,

hal oC1_6al kyl , Rhisdyatipgeo onyaralkyl,, carboxylic acid, sulfonic acid,

phosphoni ¢ - acid;. amhe, L6l ) | ptrkde; ais 1-5 R11 is
hydroden or Cl1 Il?y'lré,FgﬁPeiEl S vﬁ§gpgggaﬁ%?$spu'?¢rgﬁ?gc@ag}ih&rélbhosphoni c acid,
carboxylic acid, 2% geggam de, thioC,, al kyl carbonyl, C, -6al kyl di sul fide,

C, _sal kyl sul fi de, henyl disulfide, urea, C, -6alkylurea, phenylurea,

thi ourea, G, -6al k)ﬁ%lﬁi ostkesdifutel etk our ea, -OR', -NHR13, -S-(CH2)d-R13,

- (CH2) d-R13, - (O NH--( 042)%,%3@ _a%%%é}@%%tfd’i— e%eé%%l@é?f?&n%@@ or

C -,,,~alkyldisulfide, subs en stitute

C, -, al kylurea, 30 substi tutmeéerepembears efthesgriosipi dansestinghefiarboxyier ea or
substituted C, _6al kylthi ourea wherein, heh substjtuents are selected from
the gioup 113 WD 02/ 49683 aﬂdﬁﬁ/auﬁgmm‘iw OSHRON 34ig, Bmite. aniding. |

Drosshane aci o anven, anREOE SR CIgyamdan f RS
R13 is thioC, _sal kyl car bonyC,alkylsulfide, phenyldisulfide, urea, C,alkylurea,
phenylurea, thiourea, C, salkylthiourea, phenyithiourea,
substituted C, zalkyldisulfide, substituted
15 phenyidisulfide, substituted C, salkylurea, substituted
phenylurea, substituted C, alkylthiourea, and
substituted phenylthiourea
wherein the C, ;alkyldisulfide, phenyldisulfide,
C,.alkylurea, C,salkylthiourea, phenylurea, and
20 - phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
~(CR*R®),-(CHR®),-SO,H
25 wherein R*, R%, and R® are independently selected from
the group consisting of hydrogen, halogen, hydroxyl,
and C, qalkyl,
qis 1-6, and
m is 0-6;
30 -(CH,),-S-S-(CH,),NH-C(O)CR'CH,,
wherein R’ is hydrogen or C,alkyl,
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substituted C _6al kyl where the al kyl substituents are selected fromone or
nore nmenbers of the group consisting of hydroxyl, carboxylic acid,

sul f oni c ve@bzi496phosphoni ¢ aci d, am ne, 10 am di ne, acet anPdBUSOWI08IT e,
thiol, Cl.salkyldisulfide, C, _salkylsulfide, phenyldisulfide, urea,

Cl- 6al kyl urea, phenylurea, thiourea, Cl_6al kylthiourea, phenylthiourea,
substituted C, -6al kyl di sul fnde1-Gustituted phenyl disulfide, substituted
Cl.,al kylurea, substituted 15 qqfnylurea, substituted Cl-6al kylthiourea and
substituted phenylthiourea ®Bre¥n the Cl-6al kyl di sul fide, phenyldisulfide,

Cl- 6al kyl urea, C1-6al kyl thCcRER®3(CHRE oH)and phenyl t hi ourea
substituents are sel ect ed@rom%)ﬁle 205%#:%% C(%?'nsi sting of Cl. 6al kyl,

hal oC, - 6al kyl , hal ogen, hy®#hexgin Rs& barg R'taecindepentienthy selactad
phosph@nic acid, am ne, amdi i .and . nitrite;

" ( CRL4R15) q( CHRL6) m SO3H ol %4&%@%%&'”&1% hé{rd@‘?{bé*t?é‘ﬁ%%'ht Iy sel ect ed
25 fromthe group consisti ngy@foxyy dndgCNalltygl ogen, hydroxyl, and C , al kyl,
gis 1-6, and mis 0-6; _-g_CHZ)n-S-S-( 2) XNH C(O) CR17CH2, 30 where R17 is
hydrogen or C,,alkyl, n istis&56.808 114 WO 02/ 49683 PCT/ US01/ 50817 X is
1-6; -(CR18 R19)-(CH R20) U B(i?)o(é}')z where R18, R19, and R20 are

i ndependently selected fromthe 'group consisting of hydrogen, hal ogen, 5
hydroxyl, and Cl1.6al kyl, phenyl;

10 benzyl;
pyridinyl;
pyrimidinyl;
pyrazinyl;
benzimidazolyl,

15 benzothiazolyi;
benzotriazolyl;
naphthaloyl;
quinolinyl;
indolyl;

20 thiadiazolyl;
triazolyl;
4-methylpiperidin-1-yi;
4-methylpiperazin-1-yl;
substituted phenyl;

25 substituted benzyl;
substituted pyridinyl;
substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;

30 substituted benzothiazolyl;

substituted benzotriazolyl;
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t is 1-6, and u is 0-6; phenyl; benzyl; 10 pyridinyl; pyrimdinyl;
pyrazinyl; benzimdazolyl; benzothiazolyl; 15 benzotriazolyl;

napht hal oy0 p2/4983 nol i nyl ; indolyl; thiadiazolyl; 20 tripeDU$61/50817

4- et hyl pi peridin-1-yl; 4-nethyl pi perazin-1-yl; substituted phenyl;
substituted benzyl; 25 substituted pyridinyl; substituted pyrimdinyl;
substituted pyrazinyl; subsfitutedtraphteaieykn dazol yl; substituted

175 w0 021 49583 per/ Usor PABHIeSSBYIYES ea”qui nol i nyl : substi Futed

i ndolyl; substituted thisagstagiedyihdolyBubstituted triazolyl; 5 substituted

4- et hyl pi peridin-1-yl; or o

substituted thiadiazolyl;

5 substituted triazolyl;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yi,
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,

10 haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,

15 N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,

20 N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazotyl)sulfonyi,
N-(amino-4-methylpiperidinyl)sulfonyl,

25 N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindoly!)carbonyl, N-(aminothiazolyl)carbonyl,

30 N-(aminotriazolyl)carbonyl,

N-(amino-4-methylpiperidinyl)carbonyl,
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substituted 4-nethyl pi perazin-1-yl wherein the substituents are sel ected
fromone or nore nenbers of the group consisting of Cl-,alkyl,
hal oC1_6avéyt/4968ml ogen, sul fonic acid, phosphonic acid, 1BCThYEe1c50§17,
carboxylic acid, am ne, am dine, N (2-am nopyrim dine)sulfonyl,
N- (am nopyri di ne)sul fonyl, N-(am nopyrazine)sul fonyl,
N- ( 2- anmi nopyri ni di ne) car boniHamine-gametiyipipettizirg) sarbomy |
N- (am nopyr azi ne) car bonyl, 15.N-(2-am no m di ne osphonyl ,
N- (2- am nopyrid ine) phosphoﬁiﬁzfar{‘ Oﬁgh%'ﬁﬁéé;%¥¢)a%%%ﬂ@'@honyl :
N- (am nobenzi m dazol yl ) sui quQLaminubéaﬂ@mqgﬁyfﬁﬂas@h@hyi,) sul fonyl, 20
N- (am noi ndo

N- (am nobenzotri azol yl ) sul fon&l, N ( _ gl ) sul fonyl
N- (ami not hi azol yl ) sul f onyl , N-(R-graifichenzetsizgplyl )pbasplenyl,

N- (am po- 4- nmet hyl pi peri di ny},) su

N- (am %o- 4- et hyl pi per azi ny*')@u%"i‘@‘%’iqo%"%s@%”%’obenzi m dazol yl ) car bonyl ,
N- (am nobenzot hi azol yl ) car bNr(}zLaminNﬂ(iaml?Wdﬁy&,zol yl ) car bonyl ,

N- (am noi ndol yl ) carbonyl, N (am not hi azo

| ) car bonyl ,

N- (ami notriazol yl ) car bonyl ,N'@@Wﬂﬁw&m@éph?Fbi’ peri di nyl)carbonyl ,

e e e g

N- ( 2- ami nobenzot ri azol yl ) phNs(@hting44-metiryZperazioy N pghospharyd spetamide, 5

\-(2-am nothiazol yl) phosphopyb. i1, . .alkyldisulfide, C, alkyisutfide, phenyl

disulfide, urea, C, salkylurea, phenylurea, thiourea,

C, salkylthiourea, phenylthiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,
substituted C, salkylurea, substituted C, salkylthiourea,

15 substituted phenylurea, and substituted phenyithiourea

wherein the C, ;alkyldisulfide, phenyldisuifide,
C,salkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, alkyl, haloC, salkyl, halogen,

20 hydroxyl, carboxylic acid, sulfonic acid, phosphonic

acid, amine, amidine, acetamide, and nitrile;
ais 1-5;
R" is hydrogen or C, calkyl;
R is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,

25 acetamide, thioC, salkylcarbonyl, C,salkyldisulfide, C, salkylsulfide,
phenyl disulfide, urea, C,salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, -OR"™, -NH-R"® -S-(CH,),-R",
-(CH,)¢-R™, -C(O)NH--(CH,),-R™ -C(0O) -(CH,),-R™, substituted
C,salkyldisulfide, substituted phenyldisulfide, substituted C, ;alkylurea,

30 substituted phenyiurea, substituted phenylthiourea or substituted

C,salkylthiourea wherein the substituents are selected from the group
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N-(2-am notriazol yl ) phosphonyl, N (am no-4-net hyl pi peridi nyl) phosphonyl,
N- (am no- 4- net hyl pi perazi nyl) phosphonyl, acetam de, nitrite, thiol,

C, _gal kyvdo suhdeszle, C1, al kyl sul fide, phenyl 10 disul fi de, POT/®891/50817

Cl_6al kyl urea, phenylurea, thiourea, C, _salkylthiourea, phenyithiourea,
substituted Cl_6al kyl disul fide, substituted phenyldisulfide, substituted
Cl_6al kyl urea, sabsistingoé, Gllk@ahapiQ,kalkyly balogenbbydnoxyk capbaxwic @cish, and
substituted phenyj.thiourea, 15 wherei.n the Cl 6al kyl di sul.fi de o
phenyl di sul f | de SUfeiegRdANGSBRONE aGid apnenPoliiog: a@Ryaraid nirly
phenyi t hi our ea sulgjaréuents are selected fromthe group consisting of

C -,alkyl, haloCl-,alkyl, halogen, hydroxyl, carboxylic acid, sulfonic
aci d, phosphoni c 20dd4e0; anmi ne, ami dine, acetamide, and nitrile; b is

1-5; p_is 1-5; R21 Rss:hydr.ogen; i.s. ydroxyl, sulfonic acid, phosphonic
acid, tar boxylic ac@,'gzg'ﬁﬁv-%&@f’@"cw bonyl ,

t hi oCl1- 6al kyl am nocar bonglbstituttpCkydlilii sul fi de,  phenyl di sul fi de,
-C(ONH(CH2)1_6 SOB8H, -C(ONH(CH2)1 1,-P 02'( 2, -OR23, -NH R23

-C(O) NH (CH2) d- R23, - S ( CH2Yhemrothe eﬂm@)@ ienls areselecte framignaeka,

henyl urea, thiourea, Ci, al [ , i.thj ; itut ed
o1 6ai kyl di sul fide, substi t'ﬁ%sh%mp%gé@?aquﬂ$&¥@e& e8usiSting of Q@’%’B‘w
Cl, al kyl urea, substituted, &ibbaylicyadithisutfontc seibisphospheshioaely lautira, or

substituted phenyithiourea wherelin the substituents are sechecf; d from 117
WO 02/'99683 PCT/ US01/ 50817 amjgtingyranptamisies indfilesghigt (gsaliyldisylfide,

boonane e ol anven, au STl IMIGedfod B COpERAL |
0- 8; phenylurea, thiourea, C, salkylthiourea, phenylthiourea,
substituted C, qalkyldisulfide, substituted
phenyldisulfide, substituted C, ;alkylurea, substituted
15 phenylurea, substituted C, salkyithiourea and
substituted phenylthiourea
wherein the C, salkyldisulfide, phenyldisulfide,
C, salkylurea, C, salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
20 group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
-(CR“R™)-(CHR™),-SO,H |
where R™, R, and R are independently selected
25 from the group consisting of hydrogen, halogen,
hydroxyl, and C, salkyl,
qis 1-6, and
m is 0-6;
-(CH,),-S-S-(CH,),NH-C(O)CR"'CH,,
30 where R" is hydrogen or C, salkyl,

nis 1-6, and
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R23 is thioCl_6al kyl carbonyl, Cl-6alkyl, substituted Cl_6al kyl where the
al kyl substituents are selected fromone or 10 nore nenbers of the group
consi sti mg001/4%683 , al kyl , halo Cl1_6al kyl, hal ogen, hydr oxpCT/Us@rioexyl i c
acid, sulfonic acid, phosphonic acid, amne, am dine, acetamde, nitrile,
thiol, Cl_6al kyldisulfide, Cl-,alkylsulfide, phenyldisulfide, urea,

Cl-, al kyl urea, phenyl urea, Xi5 %6i ourea, Cl1_6al kyl t hi ourea, phenylthi our ea,

substituted Cl. 6al kyl di b &g fol t Y1 € enyl di sul fide, substituted
Cl_6al kyl urea, substitut 359%&1%@‘2% 50'%@3@F§ht ed C, _6al kyl thiourea, and
substituted phenylthiour eayRéreViRer RN ahl R ardrIdepeaiisntly selected

phenyl di sul fide, C,,alkylurea, Cl-6alkylthiourea, phenylurea, and

phenyl t hi our ea subst it uent sTamdhe areun eansising phlydrgeenphalegsnst i ng of
Cl1_6al kyl, hal oCl1- 6al kyl , , r |, carboxylic acid, sulfonic
ﬂﬁ%@”aﬁ?@ﬁ@&'

aci d, phosphonic 25 acid, tetamde, and nitrile; -(CR24
R25)q (CHR26) m SGBH where R44.1-&24nd and R26 are independently sel ected
fromthe group consisting of hydrogen, hal ogen, hydroxyl, and Cl_6al kyl,
30 gis 1-6, and mis 0-6 Wiss)-@b 02/ 49683 PCT/ US01/ 50817 - (CH2)R
S—S—(CI—|2),,NI-|-C(O)CR27CIF-\|)§ Were R27 is hydrogen or C,_sa(kyl, nis 1-6,
and x is 1.6: 5 - (CRe8 REBFMICHR30) " - P(O) (OH) 2

benzyl;

10 pyridinyl;
pyrimidinyi;
pyrazinyl;
benzimidazolyl;
benzothiazolyl;

15 benzotriazolyl;
naphthaloyl;
quinolinyl;
indolyl;
thiadiazolyl;

20 triazolyl;
4-methylpiperidin-1-yl;
4-methylpiperazin-1-yi;
substituted phenyi;
substituted benzyi;

25 substituted pyridinyl;
substituted pyrimidinyl;
substituted pyrazinyl;
substituted benzimidazolyl;
substituted benzothiazolyl;

30 substituted benzotriazolyl;
substituted naphthaloyl;

115



where R28, R29, and R30 are independently selected fromthe group

consi sting of hydrogen, halogen, hydroxyl, and Cl alkyl, t is 1-6, and 10
uis O0-6wophewysd; benzyl; pyridinyl; pyrimdinyl; 15 pgT/ageumpB7
benzi m dazol yl ; benzot hi azolyl; benzotriazolyl; naphthaloyl; 20

qui nolinyl; indolyl; thiadiazolyl; triazolyl; 4-nethylpiperidin-1-yl;
25 4- et hyl pi per azi n- 1- ybubstiutedtquinlig!;phenyl ; substituted benzyl;
substituted pyridinyl; sub%tit Lsgwggrinidinyl; 30 substituted pyrazinyl;

substituted benzi m dazol JHosttyipg i / 49683 PCT/ US01/ 50817 substituted

benzot hi azol yl ; substit usgestiereadhidae@ipll ; substituted naphthal oyl
substituted quinolinyl; 5 substituted indolyl;
substituted triazolyi;
5 substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, qalkyl, halogen, sulfonic acid, phosphonic acid,

10 hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,

15 N-(2-aminopyrimidine)phosphonyt,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminabenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,

20 N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyl)suifonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,
N-(amino-4-methyipiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,

25 N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzathiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,

30 N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,
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substituted thiadiazolyl; substituted triazolyl; substituted

4-met hyl pi peridin-1-yl; or substituted 4-nethyl pi perazin-1-yl, 10 wherein
t he substwoopmess are sel ected fromone or nore nenbers oPCTS0IGOSLIP
consisting of Cl_6alkyl, haloCl_6alkyl, halogen sul foni c acid, phosphonic
acid, hydroxyl, carboxyllc acid, amne, amd

N (2- an1nopyr|n1d|ne)sulfoﬁbﬁzaHE“NM{@Wﬂﬁ@E?WDEhﬁéQEQmWonyI

N- (am nopyr azi ne) sul f onyl , yl,
N-(am nopyriine)carbonyl, N%%@?&ggﬁéﬂlg {}ﬂ(&?\%
N-(2-am nopyri m di ne) phOSphD(Wbmmdﬂ;e(n%oﬁle@M)ﬁho@phehp!hosphonyl 20

N- (am nopyr azi ne) phosphonyl N- (am nobenzi m dazol yl ) sul f onyl ,
N- (ami nobenzot hi azol yl ) sul ﬁ\b(%rﬁmmw%lvﬂomh azol yl ) sul fonyl ,

¥ (amporndelyDsulonyl. I GEMBNBMERSN. 2 o
N- (ami no- 4- et hyl pi per azi ny\l [Zahfiostyibzolypl@sphoolygnzi ni dazol yl ) car bonyl
N (arm noi ndol y1) car bony| - RAAHIRGH-iE AP PS SAPBPRPSEICID Vo 02/ 49583
EI—C-(FQ%S%/ ioﬁét?hy:\;f S(ranr |ng|t LI @Jgr bonﬁfeﬁﬁﬂﬂpzerazm%l)E_hr?gm?/?yl, acetamide,
pi perazi nyl)carbonyl, N-( 2Htaha rﬂmbblﬁz_gaikyldmllf}d@ healkytawfide, phenyl
N-(2- am nobenzot hi azol ! )deSLRthc?e uréa, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenyithiourea, substituted
C,salkyldisulfide, substituted phenyldisulfide,
substituted C, ;alkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea
15 wherein the C, salkyldisulfide, phenyldisulfide,
C,calkylurea, C, s;alkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, zaikyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
20 acid, amine, amidine, acetamide, and nitrile;
b is 1-5;
p is 1-5;
R?' is hydrogen;
R?% is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid, ,
25 thioC, salkylcarbonyl, thioC, ;alkylaminocarbonyl, C, alkyldisulfide,
phenyldisulfide, -C(O)NH(CH,), ,-SO;H, -C(O)NH(CHy,), s-P(O)(OH),,
-OR?, -NH-R* -C(O)NH-(CH,);-R* -S-(CH,),-R%, -(CH,)-R%, urea,
C,salkylurea, phenylurea, thiourea, C,salkylthiourea, phenylthiourea,
substituted C, ;alkyldisulfide, substituted phenyldisulfide, substituted
30 . C,salkylurea, substituted, C, salkylthiourea substituted phenylurea or

substituted phenylthiourea wherein the substituents are selected from
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N- (2- am nobenzotri azol yl ) phosphonyl, N-(2-am noi ndol yl ) phosphonyl ,

N- (2- am not hi azol yl ) phosphonyl, N-(2-am notri azol yl)phosphonyl, 10

N- (am no-we ne#deys pi peri di nyl) phosphonyl, N-(am no-4- et hgT/ps@esoawi nyl )
phosphonyl, acetamde, nitrile, thiol, C -,alkyldisulfide,

C, - 6al kyl sul fi de, phenyl disulfide, urea, Cl_6al kyl urea, phenylurea,
thiourea, Cl_ahkkybupiconsisting o Enyalkyli balosa .alkvib §alagane Hydexyl,

Cl _6al kyldisulfid ubst.i.t ut.ed. phenyl di f i : [

C1- 6al kyl ur ea, %%jﬁ@%ﬁ{cﬁ%ﬁv %ih%é‘é(f)ﬁéﬂt hﬁ%ﬁ”@é‘,‘ggg'gbéhﬁ '?%‘tée FOgﬁee’nyl urea, and
substituted phegydihiids!re nivkler ei n the Cl_6al kyl di sul fi de,

phenyl di sul fi de, Cl_6al kyl urea, Cl. 6al kyl thi ourea, phenylurea, and 20
phenyl t hi our ea swdBeliet uents are selected fromthe group consisting of

Cl- 6al kyl , hal oCl- ,d'éll l,, hal ogen, hydroxyl, carboxylic acid, sulfonic

aci d, 5phosphoni c 4atls , ~am ne, anidine, acetanide, and nitrile; wis 0-1;
25 Y is oxygen or seigirthideLalkyldayssgen or Cl-,al kyl; R32 is hydroxyl,

sul fonic acid, phosphonic acid, carboxylic acid, thioC, -, alkylcarbonyl,

t hi oC1. 6al kyl anmi nocar bon§igalkMy O) NH (CH2) d- R33, - O R33, -NHR33, -S-(CH2)d

-R33, -(CH2)d -R33, Cl.6 I fi 30 phenyl di sul fide, urea,
Cl. 6al kyl urea,- phenyl ure%%ﬁ%&%ét% b‘ﬁ&'Cl 6al kyl t hi ourea, phenyithiourea,

C, - 6al kyl ani ne, phenyl ani navheré2he ARy 2L ESRBENBETE \S80€0tE0SrOM opeatsst i t ut ed
oo s 2 ot RO T S =
Y sur o anes o £ RS Do Bby sor,
consi sting of Cl_6al kyl, haaidIphsmspkphic dwid,caneine, Aptldivey Beceteanigexyl i ¢ aci d,
nitrile, thiol, C,alkyldisulfide, C, salkylsulfide,
phenyldisulfide, urea, C,alkylurea, phenylurea,
15 thiourea, C,calkylthiourea, phenyithiourea, substituted
C, salkyldisulfide, substituted phenyldisulfide,
substituted C,alkylurea, substituted phenylurea,
substituted C, qalkylthiourea, and substituted
phenylthiourea
20 wherein the C, ;alkyldisulfide, phenyldisulfide,
C,salkylurea, C,salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
_hydroxyl, carboxylic acid, sulfonic acid, phosphonic
25 acid, amine, amidine, acetamide, and nitrile;
-(CR* R®)-(CHR*),-SO,H
where R*, R%®, and R® are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C,alkyl,
30 qis 1-6, and
m is 0-6
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sul foni c acid, phosphonic acid, am ne, am dine, acetam de, and nitrite
where d is 0-8;, R33 is thioCl _6al kyl carbonyl, 10 C, -6al kyl, substituted
C, _6al kyiwohriwss he al kyl substituents are sel ected from PONVES@rSOROT e
menbers of the group consisting of C, -,,alkyl, halo Ci,atkyl, hal ogen,
hydroxyl, 15 carboxylic acid, sulfonic acid, Egosphoni c acid, amne,

ami di ne, acetami de, ni t ri{€8,) BdICH,) OH-ELOIGRIIG. f i de, CL. 6al kyl sul fi de,
|

phenyl di sul fide, urea, Cl5 | J4¥ I a,..Lhi ourea,
C1- 6al kyl  hi our ea, pheny! t i i B BB PR Sty Ou kyl di sul fi de,
substituted phenyl disul fide,is 1sglsid t uted Cl1. 6al kyl urea, substituted

phenyl urea, substituted Cl.,al kylthiourea or substituted phenylthiourea
wherei n the CL.sal kyl di sul ¥ii®ld:6;phenyl di sul fi de, 25 Cl-6al kyl ur ea,

Cl_6a|5kyl t hi our ea, pheny_l(&h@aaRzg _QeHF@h)?_g(Hégq)la rea substituents are

sel ect'ed fromthe group‘consist'i‘ng of _ 1, hal od _6al kyt, - hal ogen,
hydroxyl , carboxylic acid, wheré & R¥Acand R*phesipiependertlydseladtiede, ani di ne,

acetam de, and 30 nitrite; -(CR34R35)g-(CHR36 SOBH ]]]2/25 WO 02/ 49683
PCT/ US01/ 50817 where R34, frm?h%ﬁ@%@%‘%‘ﬂgégb@ﬁ%?ﬁ’l Q@Pcted from

tlhg g;ggp go&s: :t bng of hy%Bﬂﬁ&i, 4 E9&0kyl, hydroxyl, and C, .5alkyl, q is
tis 1-6, and

10 u is 0-6;
phenyl;
benzyl;
pyridinyl;
pyrimidinyl;

15 pyrazinyt;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyl;

20 quinolinyl;
indolyi;
thiadiazolyl;
triazolyl;
4-methylpiperidin-1-yl;

25 4-methylpiperazin-1-yi;
substituted phenyl;
substituted benzyl;
substituted pyridinyl;
substituted pyrimidinyl;

30 substituted pyrazinyl;

substituted benzimidazolyl;
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-(CH2) n- S S- (CH2) XNH (O CR37CH2, where R37 is hydrogen or Cl_6al kyl,
1-6, and x is 1-6; 10 -(CR38R39), (CHR40)u P(O(OH)2 I where R38, R39, and

R4 are | wepzndent |y sel ected

fromthe group consisting PET/HgardgEN,

hal ogen, hydroxyl, and Cl1_6alkyl, t is 1-6, and 15 u is 0-6; phenyl;
nyl; pyrimdinyl; 20 pyrazinyl; benzim dazolyl;
benzot reubsbtujed berapiazaldyl ; 25 quinolinyl; indolyl;

triazolyl; T | K@y.n-1-yl; 30
4- et hyl pi perazin-1-yl; SusbL?g'g‘[Ilg{i l@t&e]gbtg%gtﬁ@? 123 WD 02/ 49683

benzyl; pyridi
benzot hi azol yl ;
t hi adi azol yl ;

PCT/ US01/ 50817

pyrimdinyl; substituted pyrazinyl;

10

15

20

25

30

subst i t ugasktingsd Waphthdisylj t ut ed pyri di nyl ;
substituted quinolinyi;
substituted indolyl;
substituted thiadiazolyl;
substituted triazolyl;
substituted 4-methylpiperidin-1-yl; or
substituted 4-methylpiperazin-1-yl,

substi t ut ed

5 substituted benzi m dazolyl;

wherein the substituents are selected from one or more

members of the group consisting of C, salkyl,

haloC, salkyl, halogen, sulfonic acid, phosphonic acid,

hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,

N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,

N-(2-aminopyrimidine)carbonyl,

N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,

N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,

N-(aminobenzotriazolyl)sulfonyl,

N-(aminoindolyl)sulfonyl, N~(aminothiazolyl)sulfonyl,

N-(aminotriazolyl)sulfonyl,

| N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyi,
N-(aminobenzothiazolyl)carbonyl,

N-(aminobenzotriazolyl)carbonyl,

N-(amincindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
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substituted benzothi azolyl; substituted benzotriazolyl; substituted
napht hal oyl ; substituted quinolinyl; 10 substituted indolyl; substituted
t hi adi azov@b2/4968ubstituted triazolyl; substituted 4-net hyPQI/pso/aBT- 1-yl ;
or substituted 4-nethyl pi perazin-1-yl, 15 wherein the substituents are
sel ected fromone or nore nenbers of the group consisting of Cil-,alkyl,
hal oCl6al kyl , hal ogen, sul Notaminatiarolybleassiyhi ¢ aci d, hydroxyl,

boxvl i id i ne. L e b ¢
R am nopyr 1di ney sul onyt . NAQaRerbRaIPRERBpERghctA ot =0
N- (2- am nopyri m di ne) car boW&Tid&‘(%@tﬁﬂmﬁérﬂimw@ﬁbbﬂgu' ,

N-(am nopyr azi ne) car bonyl , 2- am nopyri m di ne) phosphonyl ,
N (2- ami nopyri di ne) phosphoMAZ2-apEnebgnaimisegglyAphrsppacyphony! |

N- (am nobenzi m dazol yl | f |, . ' ' I | f |,
N ( amsnobe_nzot ri asol );I g:ﬂl H\g%‘?m'n%%%'ﬂggﬁgﬁﬁ@%%}%n;fu o
N- (ani not hi azol yl ) sul f onyl ,N-BaMietertriaatgiptiospuohony| |

N- (am no- 4- et hyl pi peridinyl)sul fony(, 124 WO 02/49683 PCT/ US01/50817
N- (ami no- 4- met hyl pi per azi n\N-(Z-@misapoly)RQSPRAMbenzi mi dazol yl ) car bonyl ,

N-(arm noi ndol y1) carbonyl - ReCAATRPIEBGRERERRRYGT ! ¥ ) carbont. 5
N-(2-aminotriazolyl)phosphonyl,

10 N-(amino-4-methylpiperidinyt) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C, salkyldisulfide, C, salkylsulfide, phenyl
disulfide, urea, C, ;alkylurea, phenylurea, thiourea,
C,alkylthiourea, phenyithiourea, substituted

15 C, salkyldisulfide, substituted phenyldisulfide,
substituted C, zalkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenylthiourea

wherein the C, qalkyldisulfide, phenyldisulfide,
C,salkylurea, C, alkylthiourea, phenylurea, and
20 phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
w is 0-1;
25 Y is oxygen or sulfur;
R3' is hydrogen or C, Lalkyl;
R is hydroxyl, sulfonic acid, phosphonic acid, carboxylic acid,
thioC, salkylcarbonyl, thioC, ;alkylaminocarbonyl, -C(O)NH-(CH,);-R®,
-0-R®, -NH-R* -S-(CH,);-R¥, -(CH,)s-R%, C, salkyldisulfide,
30 phenyldisulfide, urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylithiourea, C, ;alkylamine, phenylamine,
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N- (am notri azol yl ) carbonyl, N-(am no-4-nethyl pi peridi nyl)carbonyl,
N- (am no- 4- net hyl pi per azi nyl ) car bonyl ,
N ( 2- am nvobenziéss dazol yl ) phosphonyl, 10 PCT/US01/50817
N- ( 2- am nobenzot hi azol yl ) phosphonyl, N-(2-am nobenzotriazol yl ) phosphonyl ,
N- ( 2- am noi ndol yl ) phosphonyl, N-(2-am not hi azol yl ) phosphonyl ,
N- ( 2- ami not r i azulbgtitupdd EphalkylHisulfsieNsgbstitutedphanyigisuiiiger pabsiiiuted
phosphonyl, N-(am no-4-net hyl pi,perazi nyl.) phasphanyl ide, nitrite,
thiol, C 6al ky|%%M{&F?ae?d%“}/‘&gﬁ%ssa@%?‘epﬂ%‘ﬂﬁeﬁipsrlﬁﬁ'ﬁdﬁmem ea,
C -, al kylurea, %f’%ﬂ?(’:ﬁé“ ﬂen?lhﬁi@ﬂfa%@sub&i’tu@@' Gy alkyilgrens; sudstitutbtihi our ea,

a

substituted 20 yl di sul fde, substituted phenyldisulfide, substituted
Cl- 6al kyl urea, Gublyithioueeh Ghesainkhe shbsiitntents asibelectast EamphergiolPea, and

substituted phenylthiour rein-th T I i skl fi : ;
phenyfdi sul fi de‘foyf‘éﬁ“éﬂlq{%ma@&ﬁ *@i"%@?ﬁ&yﬁﬁf%ﬁ?’eﬁh%@fw édgg’éY"Caancéd’ 25
phenyl t hi our ea giahid AdgNbiSosHHRNREhEiIA! afhidd, amitiine, agetamideoasdstifrig of
Cl- 6al kyl, hal oCl- 6al kyl ,  hal ogen, hydroxyl, carboxylic acid, sulfonic
acid, phosphonic a#&fe amine, am dine, acetanide, and nitrile; R4l is
hydr ogen, Cl1_6al kyl , phecﬂ§l _8(:, _6al kyl carbonyi, phenyl carbonyl, 30
substituted Cl_6al kyl, s SQI tuted phenyl, substituted Cl-6al kyl carbonyl

or substitut ed_phenyl carR8py | thicl22aW@cBrdoryE83 PCT/ US01/ 50817 wherein the
substituents are selected fromthe group consisting of Cl-,alkyl,

hal 039, al kyl , hal ogen, hydr 0x§l@lk¥r boxylic acid, sul fonic acid,
phosphoni ¢ acid, am ne, am diélﬁjstiﬁﬁga‘"i‘fﬁsglﬁyl 5 and nitrile.
1-

where the alkyl substituents are selected from
one or more members of the group consisting of
C,salkyl, halo C, ;alkyl, halogen, hydroxyi,

15 carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, nitrile, thiol,
C,calkyldisulfide, C,salkylsulfide, phenyldisuifide,
urea, C, salkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, substituted

20 ' C,salkyldisulfide, substituted phenyldisulfide,
substituted C@alkylurea, substituted phenyiurea,
substituted C, salkylthiourea or substituted
phenyithiourea
wherein the C,salkyldisulfide, phenyldisulfide,

25 ' C,salkylurea, C,salkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C, salkyl, haloC, salkyl,
halogen, hydroxyl, carboxylic acid, sulfonic acid,
phosphonic acid, amine, amidine, acetamide, and

30 nitrile;

-(CR¥*R®)-(CHR®),-SO,H
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64. An antimcrobial lens conprising silver, wherein said | ens has

sufficient novenent on the eye of a patient. 10 65. The lens of claim64
havi ng abvoo02/#883 0 about 100 percent novenent. 66. The | POBFUSII/OBEHI m 64
havi ng about 75 to about 100 percent novenent. 67. The |ens of claim 64

havi ng about 90 to about 100 pergent..novepgnt. . 15 68. antimcrobi al

| ens conprising silver, wh&aeRsai 35’I@é%nﬁﬁ%@@peﬂﬁj%ﬁ;ﬁ"&?c‘t&%ducti on by
at | east 25% 69. The |ens ¢of j MELRI PR &S hdlBh&hts m crobi al
production by at 20 |east f%bn(])méag@y??co at tﬁg;?stwéﬁggt ’99%g70’. The | ens of
cl aim 68 wherein said | es ihyldrdxyt,sard Cygaidkyd)] production by at |east about
80% to at |east about 99% 25 71. An antim crobial |ens conprising silver,

wherein said | ens has suffi%iSeh®: @Mfhvenent on the eye of a patient and said

| ens inhibits mcrobial preuglg.on by at least 25% 72. The lens of claim
71 having about 50%to about 100% novenment and 30 said lens inhibits
m crobi al production by AEW,},e5-8b(kH,)INE% Q)R> CH,,

where R¥ is hydrogen or C, salkyl,
nis 1-6, and
x is 1-6;

10 -(CR¥®R®),-(CHR*),-P(O)(OH),
where R®, R3°, and R* are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C,_salkyl,
tis 1-6, and

15 u is 0-6;

phenyl;
benzyl;
pyridinyl;
pyrimidiny;

20 pyrazinyl;
benzimidazolyl;
benzothiazolyl;
benzotriazolyl;
naphthaloyi;

25 quinolinyl;
indolyl;
thiadiazolyl;
triazolyl;
4-methylpiperidin-1-yl;

30 4-methylpiperazin-1-yl;
substituted phenyl;
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substituted benzyl;

substituted pyridinyl;

substituted pyrimidiny;

substituted pyrazinyl;

substituted benzimidazolyl;

substituted benzothiazolyl;

substituted benzotriazolyl;

substituted naphthaloyl;

substituted quinolinyl;

substituted indolyl;

substituted thiadiazolyl;

substituted triazolyl;

substituted 4-methylpiperidin-1-yl; or

substituted 4-methylpiperazin-1-yi,
wherein the substituents are selected from one or more
members of the group consisting of C, salkyl,
haloC, salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)suifonyl, N-(aminopyrazine)sulifonyi,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyil,
N-(aminobenzimidazolyl)sulfonyl,
N-(aminobenzothiazolyl)sulfonyl,
N-(aminobenzotriazolyl)sulfonyl,
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,

N-(amino-4-methylpiperidinyl)sulfonyl,
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N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyi,
N-(aminobenzotriazolyl)carbonyl,
N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
N-(aminotriazolyl)carbonyl,
N-(amino-4-methylpiperidinyl)carbonyl,
N-(amino-4-methylpiperazinyl)carbonyl,
N-(2-aminobenzimidazolyl)phosphonyl,
N-(2-aminobenzothiazolyl)phosphonyl,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyl)phosphonyi,
N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C,calkyldisulfide, C,salkylsulfide, phenyl
disulfide, urea, C, zalkylurea, phenylurea, thiourea,
C,salkylthiourea, phenylthiourea, substituted
C,.alkyldisulfide, substituted phenyldisulfide,
substituted C, salkylurea, substituted C, salkylthiourea,
substituted phenylurea, and substituted phenyithiourea
wherein the C, ;alkyldisulfide, phenyldisulfide,
C,salkylurea, C,alkylthiourea, phenylurea, and
phenyithiourea substituents are selected from the
group consisting of C, zalkyl, haloC, salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic

acid, amine, amidine, acetamide, and nitrile;

R* is hydrogen, C, salkyl, phenyl, C,salkylcarbonyl, phenylcarbonyl,
substituted C, zalkyl, substituted phenyl, substituted C, salkylcarbonyl

or substituted phenylcarbonyl,
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64.

65.

66.

67.

68.

69.

70.

71.

72.

wherein
the substituents are selected from the group consisting of
C,salkyl, haloC, qalkyl, halogen, hydroxyl, carboxylic acid,
sulfonic acid, phosphonic acid, amine, amidine, acetamide,
and nitrile.

An antimicrobial lens comprising silver, wherein said lens has sufficient

movement on the eye of a patient.

The lens of claim 64 having about 50 to about 100 percent movement.
The lens of claim 64 having about 75 to about 100 percent movement.
The lens of claim 64 having about 90 to about 100 percent movement.

An antimicrobial lens comprising silver, wherein said lens inhibits
microbial production by at least 25%.

The lens of claim 68 wherein said les inhibits microbial production by at -
least about 50% to at least about 99%.

The lens of claim 68 wherein said les inhibits microbial production by at
least about 80% to at least about 99%.

An antimicrobial lens comprising silver, wherein said lens has sufficient
movement on the eye of a patient and said lens inhibits microbial
production by at least 25%.

The lens of claim 71 having about 50% to about 100% movement and
said lens inhibits microbial production by 75% to about 100%.
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