OPHTHALM C DEVI CES CONTAI NI NG CHEMCOKI NE ANTAGONI STS RELATED DOCUMENTS

This application clainms priority to U S. Provisional Pat. App.Ser. No.

61/ 359963yowhi2ah2weas filed on June 30, 2010, 5 Fl ELD OFPTHESRNVERHEDON

This invention related to devices containing antagonists to chenpattractant
cyt oki ne receptor 2 (CCR2) and nmet hods of making the same. BACKGROUND
10Chenpattractant cyctokine receptor 2 (CCR2) is play arole in
inflamatory di gghseAMICESEYICEQBORMAINING ICHENORUMRIANTAGONIdTS recept or
suppress inflammtory responses_in allergic conditions. There are snal

nol ecul e antagoni sts of this reREpAOED RAGWMENBheynoani no substit ut ed
quat ernary sal ts. TiSggoblicitioR Blim®orthh UZDRREAGAATL M. o i, her eby

15i ncorporated by reference in its entirety. Those antagonists are
potential |y @3c68963 nwhichewes filgdionfduagm?8t 8910.di seases of the eye, including
but not |gmted to uveitis, inflammation after surgery, allergic
conjunctivitis, dry eye, allergic rhinitis, and the like. It would be
useful to deliver CCR2 antagonFEil$® QFrlgtt INVENTION: eye using an ophthal mc
devi ce. Incorporating . | I ' . jc lens, so

t hat enough drug is abiﬁ%@@%g@%h %g%gqﬁgg@ﬁégéﬁﬁgﬁﬁgéﬁgﬂtﬁﬁ%ggn meeti ng

t hat need. BRhEROBESCRINPTYGRNNEFeCEdErDRAURE dhidgnethods$ blunbkiay & sdmee.r el ease
of a conmpound of Formula A from an %@p' ﬁR&Pa|”iC devi ce. 25DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Thi s P gﬁﬁ?@ ncl udes an ionic ophthalmc
devi ce co@pri si ngChemeéitractanyeyctskinetecopton2 0ERY) aplapa solbsi i t ut ed
quaternary salt. As used herein "phenyl am nq supstituted quaternary salt"
fefers to chalPRRaliteatesEsr POTIPLPNS' eHaEoRst Grueeaton n’ 3
Pat . Pub. Nogugfoé¢ ﬁ%ﬁ@t%%%@or?/%swﬁlsés msalRet xondisnst Meedbre drosinul a (1) X
H) HL R(AY and phar maceutica I{ acceptable forns thereof, wherein Ais

car bonyl , thi‘"&%ﬁuﬁ‘ow‘)}ﬁg‘%ﬂ's"ﬁﬁ’l‘c hehigcepter., kownisopivePamingsabstituied i s sel ect ed
from Saryl opLh@pfr ¥alklusdd U, ¢4t UL NS . 2006702833 70WRhichliKMéreby ( CH2) , - CF3,
| ower al koxy, al koxycarbonyl, cyano, hal ogen or phenyl optionally
substitufled BEorrafeied &y kglerence ity enitely, ||i&ﬁe;anéa9@6 ,arﬁlﬂ@éﬁ(?'@ﬁy bonyl ,
cyano or hal B8 in treating fitafehrat Gy Uicalsky be MitdyBNALAYING R hbi IHhiegh B8Y one or
more | ower al yL,_-(C}Q%t-CFS, ower al koxy, aryl, halogen-substituted
aryl, al koxydugiipnyflammgioroafitar shegesyaterdi@esnjunsdvids.oliy €vgl allgpi¢ onal | y
substituted : r Al ta GEE : aryl,
aryl -1 owner apﬁ?ﬁgqﬁgﬂgggﬁﬁstgﬁﬁﬁﬁﬁ%@%#%ﬁ§@gmé%§§§§%S?%§§@F§q@§§ oKbr

hal ogen; n i $hedgyelysiryy adophthaimid 88vics mcbhpodatong suChizmall Xaolesule iGHR) m

wher ei n is . | S.- R - . i S, = - i is 0, 1
or 2 Ra)s aheBBInF RIS 5o A EAGHH i aoaded b SRR SBA s S v e

| oner al kyl , inve@it?) me€yy thbbmesd.al koxy, aryl, hal ogen-substituted aryl,

al koxycar bonyl, cyano or : = I ionally substituted
with one or nore | ower al Q@'ﬁgﬁgéﬁ%ﬁb@k@ﬂﬁbﬁ%@y aryl,

hal ogen- subsFig. utikdtratasl the adlsase/sfar dompydundaf &oemola Afbogenionior ,

het er ocycl yl OE%iﬁpaII% substituted with one or nore | ower alkyl,

- (CH2) n- CF3, PARAIMISARYLS,, aryl, hal ogen-substituted aryl, al koxycarbonyl,
cyano or2bal ogen; wher eDBTAWMEENDESTRIPTION YF TISE 8iVENMEIN Vi a a carbon atom
ring menber and a heteroaton1ring menber is adjacent to said carbon atom
then pis 1 or 2; BRAVERHORECKAE éﬁéﬁ“?ﬁ@ﬂb?ﬁﬁéﬂ?ch6%@?”%@%9? or | ower

al kenyl ; al t gff8@he\4eholnt Ba BRENYEMHBRRILERUMALUatdtear)ishlt 088 NisaH PBteh For mul a
(I') to forma heterocyclyl ring of 5to 9 total ring atons optiaonally

cont ai ni ng orkhesylagNQRYRdIted ddatemary alh gefatolo chrmicad substarcascier ocycl vyl
ring ni troUeRoRRAE ) e iahs biskLEsin 61 PaNe. Rl NbOYSe/@idasro s hiairgs al keny!
to forma quaternary salt, 10and wherein -ZR3 is absent and the
heterocyé@ylnﬁﬁhgﬁﬂémﬁpiionally substituted with aryl optionally
substituted with one or nore | ower a#&*hﬂa|§CH2)n-CF3, | ower al koxy, aryl,
hal ogen-substituted aryl, al koxycarbonyl, E ano or hal ogen. Preferred
pheynyl am o substituted quaternary salts are selected fromthe group

consi sting of conmpounds of Table 1. 15Table 1 YX2R2 X1\1 O or a
pharmaceutically acceptable formthereof, wherein RlL, X, Y and X2R2 are
dependently selected fromCpd RL X X2 R2 1 3-Br-phenyl -CH=CH -CH2-

1



4- CH2- N( CH3) 2- cycl ohexyl, 2 3-Br-phenyl bond - CH2-

4- CH2- N( CH3) 2- cycl ohexyl, 3 3-CF3-phenyl bond - CH2-

4- CH2- N( GvB)28120012189hexyl , 4 3, 4- C12- phenyl -CH=CH - CH2PCT/US2011/042404
4- CH2- N(CH3) 2-t et rahydro-pyran-4-yl, 5 3-Br-phenyl -CH=CH -CH2-

4- CH2- N(CH3) 2-t et rahydr o- pyran-4-yl, 6 phenyl bond bond

4- CH2- N(CH3) 2-t etrahydr o-pyran-4-yl, 7 3,4-Cl2-phenyl bond bond

3- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4-yl , 8 3 Br- henyl bond bond

3- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4 yl, ip Renyl bond bond

4- CH2- N(CH3) 2-t et r ahydr o- pyran- 4-y|_ /N_O *phenyl bond bond

4- CH2- N(CH3) 2-t et r ahydr o- pyranRﬂ/ 11Y2 5 Cl12- phenyl bond bond

4- CH2- N( CH3) 2nd eaerrabyéar.(%|px&féaraﬂre>f$rmslﬁeré’of6~@=anphenyl bond bond
4- CH2- N(CH3) 2-t et r ahydr o- pyran-4-yl, 13 2-C -phenyl bond bond

4- CH2- N( CH3)%,§ ggr onyV%uoca%nﬂorsul%nyl; 14 3, 4- C12- phenyl bond bond

X is a bond or -CH=CH-;
R, is selected from

5 aryl optionally substituted by one or more lower alkyl, -(CH,),-CF3, lower
alkoxy, alkoxycarbonyl, cyano, halogen or phenyl optionally substituted by

lower alkyl, -(CH,),-CF3, lower alkoxy, alkoxycarbonyl, cyano or halogen;

Cs-Cy5 cycloalkyl optionally substituted by one or more lower alkyl, -(CH,),-CF3,
lower alkoxy, aryl, halogen-substituted aryl, alkoxycarbonyl, cyano or halogen;
10 or,

heterocyclyl optionally substituted by one or more lower alkyl, -(CH;),-CF3,
lower alkoxy, aryl, aryl-lower alkyl, halogen-substituted aryl, alkoxycarbonyl,
cyano or halogen;

nis0, 1,2, 3or4;

15  Yis abond or -CHy;
Xz is -(CHz)m- wherein mis 1 or 2;
Ry is -N"(R4R5)-ZRs;
Zis -(CHy),- wherein p is 0, 1 or 2;
Rs is selected from

20 aryl optionally substituted with one or more lower alkyl, -(CH,),-CF3, lower

alkoxy, aryl, halogen-substituted aryl, alkoxycarbonyl, cyano or halogen;

Cs-Cy5 cycloalkyl optionally substituted with one or more lower alkyl, -(CH5),-
CF3, lower alkoxy, aryl, halogen-substituted aryl, alkoxycarbonyl, cyano or

halogen; or,



4- CH2- N( CH3) 2- bi cycl o[ 2. 2. 1] hept - 2-yI,
4- CH2- N( CH3) 2- (2S) - CH2-t et r ahydr of ur an- 2-yl
PCT/ US20MOQ4240218€pd R1 X Y X2 R2 16 17 3, 4- C12- phenyl P8TASGL2/0pd1e0y |
bond bond bond 4- CH2- N( CH3) 2- ( 2R) - CH2-t et r ahydr of ur an- 2-yl ,

4- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4-yl ,

4- CH2- N( CH3) 2- CH2-t et r ahydr o- pyr an-

3, 4- C12- phenyl
bond bond 4- CH2-

3,4-C1

hen

XY&WW

15 3, 4- C12- phenyl

18 3, 4- C12- phenyl
19 3, 4-Cl12- phenyl

bond bond
WO 2012/ 012184

bond bond
bond bond 4 yl,

4- CH2- N(CH3) 2-t et Iﬁe’ié%éifc@rr&ﬁilbﬁ?él%%ub’étltutemm%]ona%r%r@loﬂer@@d p(l@@e

4- CH2- NI ( CH3) ( CI-|2\@hQ¢|]1 whethrheleychyclplyis attacldecy‘ha a carbon atom ring member and a

4- CH2- N[ ( C1- 13)
4- CH2- N( CH3) 2- t

o PP Pkt i g

4- CH2- N( CH3) 2- tetrahydro-

yran-4-y

2- C}B 3- C12 phenyl

BB B2

bond bond

4- CH2- N( CP) P e Rafif gaeN 'ﬁwv'aw”bt '%Wer a”zﬁ oglower alkenyyhenyl bond bond
4- CH2- N( CH3) 2-t et rahydr o- pyr an- 4-yl ,
alternatively, R4 and Rs combine with the nitrogen atom of Formula (I) to form a

10

27 3-Cl-4-0CH3- phenyl

bond

heterocyclyl ring of 5 to 9 total ring atoms optionally containing one of an

oxygen or sulfur ring atom, wherein the heterocyclyl ring nitrogen atom is

substituted with one of lower alkyl or lower alkenyl to form a quaternary sailt,

and wherein -ZR; is absent and the heterocyclyl ring is optionally substituted

with aryl optionally substituted with one or more lower alkyl,

-(CH2),-CF3, lower

alkoxy, aryl, halogen-substituted aryl, alkoxycarbonyl, cyano or halogen.

Preferred pheynylamio substituted quaternary salts are selected from the group

consisting of compounds of Table 1.

15 Table 1
X E | \_Xsz
R OYTNF
0]
or a pharmaceutically acceptable form thereof, wherein R4, X, Y and X;R; are
dependently selected from
Cpd R4 X Y XsRs
1 3-Br-phenyl -CH=CH- -CH,- 4-CH,-N"(CHs),-cyclohexyl,
2 3-Br-phenyl bond -CH,- 4-CH,-N"(CHs),-cyclohexyl,
3 3-CF3-phenyl bond -CHo- 4—CH2—N+(CH3)2—cyclohexyl,
4 3,4-Cl>-phenyl -CH=CH- -CH,- 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
5 3-Br-phenyl -CH=CH- -CH,- 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
6 phenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
7 3,4-Cl>-phenyl bond bond 3-CH,-N'(CHj3),-tetrahydro-pyran-4-yl,
8 3-Br-phenyl bond bond 3-CH,-N'(CHj3),-tetrahydro-pyran-4-yl,
9 2,3-Cly-phenyl bond bond 4-CH,-N*(CHs).-tetrahydro-pyran-4-yl,
10 2,4-Cly-phenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
11 2,5-Cl>-phenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
12 2,6-Cl>-phenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
13 2-Cl-phenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
14 3,4-Cl-phenyl bond bond 4-CH,-N"(CH,).-bicyclo[2.2.1]hept-2-yl,
15 3,4-Cl-phenyl bond bond 4-CH,-N*(CH3;)-(2S)-CH.-tetrahydro-

furan-2-yl,

bond

d bond bond

eB- st}t‘l;ﬁtlglgeiegn%y.l aﬁl?oq‘gqa?gorr]]gll cyano or har,oge



bond 4- CH2- N( CH3) 2-t et r ahydr o- pyr an-4-yl ,

4- CH2- N(CH3) 2-t et rahydr o- pyran-4-yl ,

4- CH2- N( GvB)2212¥ae18ahydr o- pyr an- 4- yl
4- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4-yl
4- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4-yl
4- CH2- N(CH3) 2-t et r ahydr o- pyr an- 4-yl
4- CH2- N( CH3) 2+ (gehrahydro pyranX4 yl
4- CH2- N( CH3) 72

4- CH2- N(CH3) 2-tettra
3- Br - phenyl nd
4- (CH2) 2-N(C iplsigcfgdphen ydr o- pyi an- 4-
4- (CH2) 2- N( )2te2raﬁ37dro pyran- 4-
3- CH2- N( CH3) 25t etnal g@l pyr anboﬁdyl
4-CI—|2-N(CI—|3)§ te t34_ Iy ; pyran; dyl
4- CH2- N(CH3) 2-t ef'r rd’ yran 2o yl,
21 3,4-Cl-phenyl bond
22 3,4-Cl-phenyl bond
23 3,5-Cl-phenyl bond
24 3-Br-phenyl bond
25 2-CH3-3-Cl>-phenyl bond
26 3-Cl-4-F-phenyl bond
27 3-Cl-4-OCHas-phenyl  bond
28 3-Cl-4-CHs-phenyl bond
29 3-Cl-phenyl bond
30 3-CN-phenyl bond
31 3-OCHjs-phenyl bond
32 2-CH3-4-Cl-phenyl bond
33 3-CF3-4-Cl-phenyl bond
34 4-Cl-phenyl bond
35 2-CH3-5-Cl-phenyl bond
36 3,4-Cl-phenyl bond
37 3-Br-phenyl bond
38 3-Br-phenyl -CH=CH-
39 3,4-Cl-phenyl bond
40 3,4-Cl,-phenyl -CH=CH-
41 3,4-Cl,-phenyl -CH=CH-
42 3,5-F>-phenyl -CH=CH-
43 3-Br-phenyl -CH=CH-
44 3-Br-phenyl -CH=CH-
45 3-Cl-phenyl -CH=CH-
46 3-F-phenyl -CH=CH-
47 4-Br-phenyl -CH=CH-
43 3,4-Cl,-phenyl -CH=CH-
49 3-Br-phenyl -CH=CH-
50 3,4-Cl-phenyl bond
51 3,4-Cl-phenyl bond
52 3-Br-phenyl -CH=CH-
53 3,4-Cl,-phenyl -CH=CH-

28 3-Cl - 4- CH3- phenyl
bond bond
bon@Cibarsdo11/042404
bond bond

bond bond
29
30
31

3-Cl - phenyl
3- CN- phenyl
3- 0CH3- phenyl
32 2-CH3-4-Cl -phenyl bond bond
33 3-CF3-4-C -phenyl bond bond
3¢ 4-Cl s jphenyl bond bond

- '-F

&g@d bongo Q°”d4 CH2—N (CH3)2 tetrahydro-pyran-4-yl,

Fc}lnld’ 4-CHy-N*(CH3),-CH.-tetrahydro-pyran-

4
4 ong’ 2' }E’%é gj%@-(syz tetpa 91_' — I
ongdl " 47CA,- —tetra y ro opyran— -

4 2 vl

bond 4-CH,-N"[(CH53)(CH,CH,)]-tetrahydro-
pyran-4-yl,

bond 4-CH,-N"{(CH53)[(CH,).CH3)]}-
tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-(CH,),-N"(CHs),-tetrahydro-pyran-4-
yl,

bond 4-(CH5),-N"(CHs).-tetrahydro-pyran-4-
yl,

bond 3-CH,-N"(CHs),-tetrahydro-pyran-4-yl,

-CH,-  4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CH-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CH,-N"(CH,),-tetrahydro-thiopyran-4-
yl,

bond 4-CH-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

bond 4-CH,-N"(CH,),-tetrahydro-thiopyran-4-
yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

-CH,- 4-CHx-(1-CHs-piperidinium),

-CH,- 4-CHx-(1-CHs-piperidinium),

bond 4-CHx-(1-CHs-piperidinium),

bond 4-CH>-(1-CHgs-pyrrolidinium),

bond 3-CH,-(1-CHs-piperidinium),

bond 4-CHx-(1-CHs-piperidinium),



3, 4- C12- phenyl 3, 5-F2-phenyl -CH=CH -CH=CH bond bond

4- CH2- N(CH3) 2-t et rahydr o-t hi opyran-4- vyl ,

4- CH2- N( GvB)28t¢8218ahydr o- pyr an- 4-yl, 43 3-Br-phenyl - CHeCHUSh@nm42404

4- CH2- N(CH3) 2-t et rahydr o- pyran-4-yl, 44 45 3-Br-phenyl 3-Cl-phenyl -CH=CH
-CH=CH bond bond 4- CH2- N( CH3) 2-t et rahydr o-t hi opyran-4- vyl ,

4- CH2- N(CH3) 2-t etrahydr o- pyran-4-yl, 46 3-F- phenyl - CH=CH bond

4- CH2- N( CH3) 2+ (gehrahydro pyranX4 yI

4- CH2- N( CH3) ¢z tetrahydr o pyT AT : -
4- OH2- (' 1- OH3-'pi peri Gk LYn') Br - phenyl - (=L
4- CH2- (1- OH34pi perd | He’ﬂ “”) 013 ~6rCl2p Qenyjlc NG PR dinium),
4- CH2- (1 0H35(P| pgr ’ - C12; ootle”yé Q eridinium),
4- CHz- (1- OHB n "/g - Br - pRefy “Bong.
3- CH2- ( 1- 0H3 r| ’d Yl B9 L Heny PR Sjnigm)
4- CH2- ( 1- 0H3 I p TI Frm.r) Vﬁé 26 2/ 0 84 4- CH2 (4-CHs-morpholin-4-ium),
3,4- CI2 phenyl bond 4-CH»-(4-CHs-morpholin-4-ium),
60 3,4-Cl-phenyl —CH:CH— bond 4-CH>-(4-CHs-morpholin-4-ium),
61 3-Br-phenyl -CH=CH- bond 4-CH»-(4-CHs-morpholin-4-ium),
62 3-CF3-phenyl -CH=CH- -CH,- 4-CH»-(4-CHs-morpholin-4-ium),
63 3-Br-phenyl -CH=CH- bond 4-CH,-N"[(CH3)(CH,CH=CH,)]-
tetrahydro-thiopyran-4-yl,
64 3-CF3-phenyl -CH=CH- -CH,- 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
65 3-CF3-phenyl bond bond 3-CH,-N'(CHj3),-tetrahydro-pyran-4-yl,
66 3-CHs-phenyl -CH=CH- bond 4-CH,-N*(CHs).-tetrahydro-pyran-4-yl,
67 3-CF3-phenyl bond bond 4-CH,-N*(CHs).-tetrahydro-pyran-4-yl,
68 3-CF3-phenyl -CH=CH- bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
69 3-CHs-phenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
70 3,4-Cl-phenyl bond bond 4-CHy-N*(CHj),-cycloheptyl,
71 3,4-Cl-phenyl -CH=CH- bond 4-CH,-N"(CHs),-cyclohexyl,
72 3-Br-phenyl -CH=CH- bond 4-CH,-N"(CHs),-cyclohexyl,
73 3-Br-phenyl bond bond 4-CH,-N*(CHs)2-cyclohexyl,
74 3-CF3-phenyl bond bond 4-CHy-N*(CHj),-cyclohexyl,
75 3,4-Cl-phenyl bond bond 4-CHy-N*(CHj),-cyclohexyl,
76 3-Cl-4-F-phenyl bond bond 4-CHy-N*(CHj),-cyclohexyl,
77 2,3-Cl>-phenyl bond bond 4-CH,-N"(CHs).-cyclohexyl,
78 2,6-Cl>-phenyl bond bond 4-CH,-N"(CHs),-cyclohexyl,
79 3-Cl-4-OCHgs-phenyl  bond bond 4-CH,-N*(CHs)2-cyclohexyl,
80 3-Cl-4-CHz-phenyl bond bond 4-CH,-N"(CHs)2-cyclohexyl,
81 2,5-Cl>-phenyl bond bond 4-CHy-N*(CHj),-cyclohexyl,
82 3,4-Cl-phenyl bond bond 4-CHy-N*(CHs),-cyclopentyl,
83 3,4-Cl-phenyl -CH=CH- bond 3-CH,-N"(CHs),-cyclohexyl,
84 4-F-phenyl -CH=CH- bond 3-CH,-N"(CHj3),-cyclohexyl,
85 3-(4-CF3-phenyl)- bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
phenyl
86 3-(4-CHs-phenyl)- bond bond 4-CH,-N*(CHs)2-cyclohexyl,
phenyl
87 3-(4-CHs-phenyl)- bond bond 4-CH,-N*(CHs).-tetrahydro-pyran-4-yl,
phenyl
88 4-biphenyl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
89 1-naphthalene bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
90 2-naphthalene bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
91 2-naphthalene bond bond 4-CH,-N"[(CH53)(CH,CH,)]-tetrahydro-
pyran-4-yl,
92 2-naphthalene bond bond 4-CH,-N"{(CH53)[(CH,).CH3)]}-
tetrahydro-pyran-4-yl,
93 7-Br-naphthalen-2-yl  bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,



PCT/ US2011/ 042404 Cpd R1 X Y X2 R2 54 3, 4-Cl12-phenyl -CH=CH bond

4- CH244- ( 2- OCH3- phenyl) - 1- CH3- pi perazi n-1-iunb 55 3-Br-phenyl -CH=CH bond
4- CH2- ( 1-wbRepiqersitdi ni um, 56 3-CF3-phenyl bond bond PCT/US2011/042404

3- CH2- (1- CH3- pi peridi nium, 57 3-CF3-phenyl -CH=CH bond

4- CH2- (1- CH3- pi peridinium, 58 3,4-Cl2-phenyl -CH=CH -CH2-

4- CH2- (4- CH3- nor phol i n-4-ium, 59 3,4-Cl12-phenyl bond bond

4- CH2- (4- CH3y rﬂhol | n-4- |ur'r) x60 3,4-¢12- phgrg{gl - CH=CH bond
S5 ¢ SRR Bl S I 0, 30
I 0 - phen y
4- CH- (4 & ror %6[; ﬁhrﬂm?ﬂﬁ %3 64 3°%F- ph EV? ée”ﬁﬁyeﬁ’y"fyra”é%m

- CH=CH bondz CH2- CHZ.- NLH ( ) (CH2 CHZ e rothlo ran4y|
2y8rr%m%13]/")’r anngyl ég_’: %I’Bﬁ@ beotrr"i‘Eiy o d%

4- CHe- N(CHB)BGteE:
3- CH2- N(CH3) g7 t eg by an8nivE ansda Yl pond  4-CH,-N'(CHs)ycyclohexyl,

yl

98 6-Cl-2H-chromen-3-  bond bond 4-CHy-N*(CHj),-cyclohexyl,
yl

99 6-Br-2H-chromen-3-  bond -CH,- 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
yl

100 5,7-Cl,-2H-chromen- bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
3-yl

101 5,7-Cl,-2H-chromen-  bond bond 4-CH,-N"(CHs),-cyclohexyl,
3-yl

102 6,8-Cl,-2H-chromen-  bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
3-yl

103 6-CHjz-2H-chromen-  bond bond 4-CH,-N*(CHs).-tetrahydro-pyran-4-yl,
3-yl

104 6-OCH;-2H- bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
chromen-3-yl

105 6-CHs-2H-chromen-  bond bond 4-CHy-N*(CHj),-cyclohexyl,
3-yl

106 6-OCH3-2H- bond bond 4-CHy-N*(CHj),-cyclohexyl,
chromen-3-yl

107 6,8-Cl,-2H-chromen- bond bond 4-CHy-N*(CHj),-cyclohexyl,
3-yl

108 6-Cl-2H-chromen-3-  bond bond 4-CHx-N*(CHj3),-(2R)-CH-tetrahydro-
yl furan-2-yl,

109 6-Cl-2H-chromen-3-  bond bond 4-CH-N*(CH3),~(2S)-CH,-tetrahydro-
yl furan-2-yl,

110 6-Cl-2H-chromen-3-  bond bond 4-CHx-N*(CHj3).-(2S)-bicyclo[2.2.1]hept-
yl 2_y|1

111 6,8-Cl,-2H-chromen-  bond bond 4-CHy-N*(CHj),-bicyclo[2.2.1]hept-2-yl,
3-yl

112  8-CHs-2H-chromen-  bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
3-yl

113  8-CHs-2H-chromen-  bond bond 4-CH,-N"(CHs),-cyclohexyl,
3-yl

114  6-CI-8-CH3-2H- bond bond 4-CH,-N"(CHs),-cyclohexyl,
chromen-3-yl

115  6-CI-8-CH3-2H- bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
chromen-3-yl

116  7,8-Cl,-2H-chromen- bond bond 4-CH,-N"(CHs),-cyclohexyl,
3-yl

117  6-CI-8-CH;-2H- bond bond 4-CHy-N"(CH3),-bicyclo[2.2.1]hept-2-yl,
chromen-3-yl

118 6-CI-8-CH3-2H- bond bond 4-CHy-N*(CHj),-cycloheptyl,
chromen-3-yl

119  6-CI-8-CH3-2H- bond bond 4-CHy-N*(CHs),-cyclopentyl,
chromen-3-yl



66 3- CH3- phenyl
3- CF3- phenyl

4- CH2- N( CH3)

4- CHo- N( CHB) 22y IGRasit
4- CH2- N( CH3) Zpygkg 1BXY by 76

4- CH2- N( CH3)

4- CH2- N( CH3) zgzcyglscw%! hroméﬁ

-CH=CH bond 4- CH2- N(CH3) 2-t etrahydro-pyran-4-yl, 67
bond bond 4- CH2- N( CH3) 2-t et r ahydr o- pyran-4-yl,
- CH=CH bweodo/oTeid41\ 1( CH3) 2-t et r ahydr o- pyr an- 4-yl ,
bond 4- CH2- 1\ 1( CH3) 2-t et r ahydr o- pyr an- 4-yl ,
4- CH2- N( CH3) 2- cycl ohept yl
4- CH2- N( CH3) 2- cycl ohexyl , 72
4- CH2- N(CH3) g-.¢y &l ohexyl , 73

68 3- CF3- phenyl
69 PBCTHB2@homan4 bond
70 3, 4-Cl12-phenyl bond bond
71 3, 4-Cl12-phenyl -CH=CH bond

3-Br-phenyl -CH=CH bond

3z Br - phenyl bongd bond

boitd enﬁyl 4 rf&—thien—&yl,

3- 4- F- nyl -
77 bogjj C1o- ﬁgl-ﬁ i %gﬁdﬁ’émg%trahydro pyran-4-yl,

75 349 c12-p bond
tl1r <D
Zpfig C12- pﬂ%@Y' hendntens. thien-3-y!

4- CH2- N( CHB) 2-"cyelyohexyl ,

123
124
125

126
127

128

129

130

131
132
133

134

135

136

137

138

139

140

141

142

143

6-F-2H-chromen-3-yl  bond bond 4-CHy-N*(CHj),-cyclohexyl,
5-F-2H-chromen-3-yl  bond bond 4-CHy-N*(CHj),-cyclohexyl,
6-CF;-2H-chromen-  bond bond 4-CH,-N"(CHs),-cyclohexyl,

3-yl

8-F-2H-chromen-3-yl bond bond 4-CH,-N"(CHs),-cyclohexyl,
7-CHs-2H-chromen-  bond bond 4—CH2—N+(CH3)2—cyclohexyl,

3-yl

7-OCH3-2H- bond bond 4-CH,-N"(CHs),-cyclohexyl,
chromen-3-yl

6-OCH;-2H- bond bond 4-CHy-N*(CHj),-cyclohexyl,
chromen-3-yl

6-CF3-2H-chromen-  bond bond 4-CHx-N*(CHj).-thien-3-yl,

3-yl

4-F-2H-chromen-3-yl bond bond 4-CHx-N*(CHj).-thien-3-yl,
5-F-2H-chromen-3-yl  bond bond 4-CHx-N*(CHj).-thien-3-yl,
4-CF3-2H-chromen-  bond bond 4-CH,-N"(CHs),-cyclohexyl,

3-yl

8-CF;-2H-chromen-  bond bond 4-CH,-N"(CHs).-cyclohexyl,

3-yl

3H- bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
benzo[flchromen-2-

yl

3H- bond bond 4-CHx>-(1-CHs-pyrrolidinium),
benzo[flchromen-2-

yl

3H- bond bond 4-CH,-N"(CHs),-cyclohexyl,
benzo[flchromen-2-

yl

3H- bond bond 4-CH,-N"(CH,),-tetrahydro-thiopyran-4-
benzo[flchromen-2- yl,

yl

3H- bond bond 4-CH»-(4-CHs-morpholin-4-ium),
benzo[flchromen-2-

yl

3H- bond bond 4-CH,-N*(CHj;),-CH-tetrahydro-pyran-
benzo[flchromen-2- 4-yl,

yl

3H- bond -CH,- 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
benzo[flchromen-2-

yl

3-Br-8,9-dihydro-7H-  bond -CH,- 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
benzocyclohepten-6-

yl

3-Br-8,9-dihydro-7H-  bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

benzocyclohepten-6-
yl



79 3-Cl-4-0CH3- phenyl bond bond 4- CH2- N( CH3) 2- cycl ohexyl, 80

3-Cl - 4- CH3- phenyl bond bond 4- CH2- N( CH3) 2- cycl ohexyl, 81 2, 5-C12- phenyl
bond bondwo-2CH2MNEECH3) 2- cycl ohexyl, 82 3, 4-Cl2- phenyl bood/usoed/042404

4- CH2- N( CH3) 2-cycl opentyl, 83 3, 4-Cl12-phenyl -CH=CH bond

3- CH2- N( CH3) 2- cycl ohexyl, 84 4-F-phenyl -CH=CH bond

3- CH2- N( CH3) 2- cycl ohexyl, 85 3-(4-CF3-phenyl)- phenyl bond bond
4- CHz- N(CHS)%;aehrahydro pyranx 4-yl , 86 3 (4 QHS phenyl) phenyl

bond bond

bLAG - ny
4- CH2- 1\ 1( CH3) 2- pﬁtrahydro pyran 4-yl, 89 1- napht hal ene bond bond
4- CH2- 1\ 1( CH3)2- beldigdy dio- PYTrgRa4- Yl , v&Q 2- ﬂ@ﬂb(ﬁhﬁ«l %ﬂﬁ)n@ﬁ?m bond
4- CH2- 1\ 1( CH3) 2- betzbabydbenpyran-4-yl, 91 92 93" 2- napht hal ene 2- napht hal ene
7- Br-napht hal en-2-y1 bond

146  8,9-dihydro-7H- bond bond 4-CHy-N*(CHj),-cyclohexyl,
benzocyclohepten-6-
yl

147  8,9-dihydro-7H- bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
benzocyclohepten-6-
yl

148  8,9-dihydro-7H- bond -CH,- 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
benzocyclohepten-6-
yl

149  (2-CHs-5-phenyl)- bond -CH,- 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
furan-3-yl

150 [5-(4-Cl-phenyl)-2- bond -CH,- 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
CHs]-furan-3-yl

151 (2-CHs-5-phenyl)- bond bond 4-CHy-N*(CHj),-cyclohexyl,
furan-3-yl

152  benzofuran-2-yl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

153  [5-(4-Cl-phenyl)-2- bond -CH,- 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
CF;]-furan-3-yl

154  [5-(4-Cl-phenyl)-2- bond -CH,- 4-CH,-N"(CHs),-cyclohexyl,
CF;]-furan-3-yl

155 5-Cl-benzofuran-2-yl bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

156  5-Cl-benzofuran-2-yl bond bond 4-CH,-N"(CH,).-cyclohexyl,

157  benzofuran-2-yl bond bond 4-CH,-N"(CHs),-cyclohexyl,

158 1-CHs-1H-indol-2-yl  bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

159  5-Cl-1H-indol-2-yl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

160  5-Br-1H-indol-2-yl bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,

161 1-CHs-1H-indol-3-yl  bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

162  (1-CH.-phenyl)-1H- bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
indol-3-yl

163  1-CHs-1H-indol-2-yl  bond bond 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,

164  5-Cl-1H-indol-2-yl bond bond 4-CH,-N*(CHs)2-cyclohexyl,

165 5-Cl-1H-indol-2-yl bond bond 4-CH-N*(CH3),~(2S)-CH,-tetrahydro-

furan-2-yl,
166  5-Cl-1H-indol-2-yl bond bond 4-CH,-N*(CHj),-CHy-bicyclo[2.2.1]hept-
2-yl,

167 7,8-Cl,-2,3-dihydro-  bond bond 4-CHy-N*(CHj),-tetrahydro-pyran-4-yl,
benzo[bloxepin-4-yl

168 7,8-Cl,-2,3-dihydro-  bond bond 4-CHy-N*(CHj),-cyclohexyl,
benzo[b]oxepin-4-yl

169 7,8-Cl»-2,3-dihydro-  bond bond 4-CH,-N*(CHs),-bicyclo[2.2.1]hept-2-yl,
benzo[b]oxepin-4-yl

170  7,8-Cl,-2,3-dihydro-  bond -CH,- 4-CH,-N*(CH;).-tetrahydro-pyran-4-yl,
benzo[b]oxepin-4-yl

171 7,8-Cl»-2,3-dihydro-  bond bond 4-CH,-N"(CH3),-thien-3-yl,

benzo[bloxepin-4-yl



bond bond bond bond bond 4-CH2- NI (CH3) (CH2CH3) ] -t et r ahydr opyr an- 4-yl

4- CH2- N{ (C1-13) [ (CH2) 2CH3M et r ahydr o- pyran-4-yl ,

4- CH2- N( GvB)281¢a218ahydr o- pyran-4-yl, WD 2012/ 012184 Cp@RI/US2011/042404

PCT/ US2011/ 042404 XR2 94 7-Br-napht hal en-2-y1 bond bond

4- CH2- N( CH3) 2- cycl ohexyl, 95 6-Br-2H chronen-3- yl bond bond

4- CH2- 1\ 1( CH3) 2-t et r ahydro- pyran-4-yl, 96 6-Cl-2H chronen-3- yl bond bond

4- CH2- 1\ 1( CH3),2- hetrahydro pyr@n 4- yI ,Y97 6- Bz, 2H- chronen-3- yl bond bond
4- CH2- N( CH3)"27 L' [BEDV3y IS Qoo 2 OOl AT 2, (RS ram Aoy ran-4-y,
4- CH2- N( CH3) 99 6-Br-2Hc r(arren- no

- Cy
4- CH2- N(CH3) 2%t e Ci??%ﬁ %rango dyl, 1849, 7HEist SEEnT Bl py?n)f'lyl bond bond
4- CH2- N( CH3) 271 efi% Rl ranbOﬂOI 16%0' | 7N S G R PYEN Y bond  bond

j % NE %g ﬁy%éa ﬁ%/rbszg;?gn Cl2 %{“'_Chzﬁ?]gﬁél-i@?fﬁ%ﬁynd S %nd bond
-y

4- CH2- N( CH3) & ePF2A r an® Oﬂ y| bond 4-CH,-N"(CHj3),-tetrahydro-pyfan-4-yl,
77 benzo[b]thien-2 bond bond 4-CH,-N"(CH,).-cyclohexyl,

178  3-Cl-benzolblthien- bond bond 4-CH,-N*(CHs)2-cyclohexyl,
2-yl

Phenylamino substituted quaternary salts of chemical formula, Formula A is the

Q

cl P
\ HC  CH
H

cl

Formula A

preferred pheynylamino substituted quaternary salt.

As used herein, the term “ionic ophthalmic devices” refers to ophthalmic
devices made from a formulation that has a permanent charge. Examples of
such ionic ophthalmic devices are made from the following USAN formulations

10  which include but are not limited to etafilcon A, bufilcon A, deltafiln A droxifilcon
A phemfilcon A ocufilcon A balafilcon A bufilcon A perifilcon A ocufilcon B,
ocufilcon C ocufilcon D ocufilcon E, metafilcon A, metafilcon B, vifilcon A
focofilcon A and tetrafilcon B. The preferred ionic ophthalmic devices are
selected from the group consisting of etafilcon A, bufilcon A, deltafiln A

15  droxifilcon A phemfilcon A ocufilcon A balafilcon A bufilcon A perifilcon A
ocufilcon B, and ionic silicone hydrogels, prepared as disclosed by U.S. Pat.
App. Pub. No. US 2010/0249356, which is hereby incorporated by reference in
its entirety. The most preferred ionic ophthalmic devices are etafilcon A, and
example 9 of U.S. Pat. App. Pub. No. US 2010/0249356.

20 The term “effective amount” refers to the weight of phenylamino

substituted quaternary salts contained in an ionic ophthalmic device prior to its



104 6-0CH3-2H chromen-3-y1l bond bond 4- CH2- N(CH3) 2-t et rahydr o- pyran-4-yl,
105 6- CH3-2H-chronen- 3-yl1 bond bond 4- CH2- N( CH3) 2- cycl ohexyl, 106

6- OCH3- 2Hwochraters43-y1l bond bond 4- CH2- N( CH3) 2- cycl ohe®gir/usr@i/o42404

6, 8- C12- 2H chromen- 3-yl1 bond bond 4- CH2- N( CH3) 2- cycl ohexyl, 108 109 110
111 6-Cl -2H-chronen-3- yl 6-Cl -2Hchronmen-3- yl 6-Cl-2H chronen-3- vyl

6, 8- C12- 2H chronmen- 3-y1 bond bond bond bond bond bond bond bond

4- CH2- N( CH3) 2sé B )a @ﬁgnﬁ\ﬁﬁéréfWé%ﬁfe%é‘tWe%rﬁéunt alleviates the symptoms of
4- CH2- N( CH3) 2- (23) - CH2- t et r ahydr of ur an- 2- yl|
4- CH2- N( CH3) Bgia&qﬂclnﬁqrgm@toy_y FREPODSSA. | Y The effective amount may vary

A- CH2- N( CHB d bond
4- CHp- NE CHsgz Pet rﬁdh d%olé%ejér@%-e y 0??%”'(3%%%@@“%? S?E?r@ﬂ-%aé’-u%w%%'?gnbongn

4- CH2- N( CH3) aaltg/cﬁqﬂee(ﬁmple n‘Jtlae eh@nwzamcpl:sugsututeﬁromlﬁt&ﬁnmﬁltnﬁ)lﬁ@rrde
fl $§ NE %)%\ tet raH ééc%@ggengfsglt §asg§3 r%fﬁ'g @gﬂg}? crﬁ/%a}r%(g%g é;ingond bond
4- CH2- N( CHS) 2baoytc %Heﬁ}bbutai/o? feer@ixagwEHS trHedig hioofenh\Birgted lvphtthalmoin d
4- CH2- N(CH3) %e\%&}/ Ab%[u?48rri]d If'l?ep\sve%h%f’phje?\%ammo substituted quaternary salt
incorporated into that device is about 0.763 mg to about 0.675 mg.
As used herein, "ophthalmic device" refers to an object that resides in or
10 onthe eye. These devices can provide optical correction or may be cosmetic.
Ophthalmic devices include but are not limited to soft contact lenses,
intraocular lenses, overlay lenses, ocular inserts, punctual plugs, and optical
inserts. The preferred ophthalmic devices of the invention are soft contact
lenses made from ionic formulations as described above.
15 Further the invention includes a method of alleviating the symptoms of
CCR2 mediated inflammatory conditions comprising administering to a patient
an ionic ophthalmic device comprising about an effective amount of an
phenylamino substituted quaternary salt. The terms phenylamino substituted
quaternary salts , ionic ophthalmic device, effective amount and pheynylamino
20 substituted quaternary salt all have their aforementioned meanings and
preferred ranges. As used herein, the term “administering” means placing the
ophthalmic device of the invention onto the surface of the eye, or in the eye, of
a patient. If the device is in contact with the anterior surface of the patient’s
eye, such as a soft contact lens, it is preferred that the ophthalmic device
25 remain in contact with that surface for between about 5 minutes, and about 24
hours from insertion of the ophthalmic device into the eye of a user, more
preferably between about 5 minutes and about 16 hours, more preferably
between about 5 minutes and about 12 hours, most preferably between about 5
minutes and greater than about 12 hours. If the ophthalmic device is contained
30 within the eye or on the ocular adnexa, such as a punctual plug or an ocular
insert, it is preferred that the device remain in contact with the eye for at least
24 hours.

10



6- Cl - 8- CH3- 2Hch ronen-3-yl bond bond 4- CH2- N(CH3) 2- cycl oheptyl, 119
6- Cl - 8- CH3- 2Hch ronen-3-yl bond bond 4- CH2- N(CH3) 2-cycl opentyl, WO
2012/ 012180 2012RCTI8WS2011/ 042404 Cpd RL X Y X2 R2 120 6- ECTASGH3IA2H04
chronmen-3-y1l bond bond 4- CH2- N(CH3) 2-t hi en-3-yl, 121 6-Cl- 8- CH3-2H
chronmen-3-yl bond -CH2- 4-CH2- N(CH3) 2-tetrahydro-pyran-4-yl, 122
6, 8- C12- 2H chronen- 3-y1 bond bond 4- CH2- N(CH3) 2-t hien-3-yl, 123

6- F- 2H-chr onmen- 3- gi| fopRer tlaemi/e%t.&lr%cmﬁj@bl%)raewelo@h%m anliddic
5- F-2H-chronen- 3-y1 bond bond 4- CH2- N( CH3) 2- cycl ohexy 125

6- CF3- 2H- chr SRRHAMIC (leviee AaMBEFAY abey yezaw@mmf@x@heny@zsno

h i [
G e S DS e

chr onen- 3- y 1 dpyinel With mds ciutioRZoN(POEBp BaisyRhastytaxyino subsiituted quaternary salt,
5 wherein the amount of said pheynylamino substituted quaternary salt in said

solution exceeds the effective amount. It is preferred that the effective amount
is exceeded by between about 30% and about 100%, in a volume of solution
that is between about 500 pL and about 5000 uL preferably between about
40% and about 50%, in a volume of solution that is between about 500 uL and

10  about 3000 uL most preferably about 50% in a volume of solution that is about
1000 pL.

As used herein treating means physical methods of contacting the
solution containing an phenylamino substituted quaternary salt and the
ophthalmic device. Preferably treating refers to physical methods of contacting

15 the phenylamino substituted quaternary salt with the ionic ophthalmic devices
prior to selling or otherwise delivering the ionic ophthalmic devices to a patient.
The ionic ophthalmic devices may be treated with the phenylamino substituted
quaternary salt anytime after they are polymerized. Polymerization refers to
the process in which components of an ionic ophthalmic device including but
20 not limited to monomers, pre-polymers, diluents, catalysts, initiators, tints, UV
blockers, antibacterial agents, polymerization inhibitors, and the like are
reacted by thermal, chemical, and light initiated curing techniques to produce a
formed polymer. The preferred methods of polymerization are the light initiated
techniques disclosed in U.S. Pat. No. 6,822,016 which is hereby incorporated
25 by reference in its entirety. Itis preferred that the polymerized ophthalmic
devices be treated with phenylamino substituted quaternary salt at temperature
of greater than about 50°C. For example in some processes to manufacture
contact lenses, an un-polymerized, or partially polymerized formulation is
placed between two mold halves, spincasted, or static casted and polymerized.
30 See, U.S. Pat. Nos. 4,495,313; 4,680,336; 4,889,664, 3,408.429; 3,660,545;
4,113,224; and 4,197,266, all of which are incorporated by reference in their
entirety. In the case of hydrogels, the ionic ophthalmic device formulation is a

hardened disc that is subjected to a number of different processing steps

11
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6- O0H3- 2H chronen-3-y1 bond bond 4- CH2- N( CH3) 2- cycl ohexyl, 130

6- OF3- 2H chronen- 3-yl1l bond bond 4- CH2- N(CH3) 2-t hi en-3-yl, 131

4- F- 2H chworeere/@2382 bond bond 4- CH2- N( CH3) 2-t hi en- 3-yl , PC3A1S2011/042404
5- F-2H chronen- 3-y1 bond bond 4- CH2- N(CH3) 2-t hi en-3-yl, 133

4- 0F3- 2H-chronmen- 3-y1 bond bond 4- CH2- N( CH3) 2- cycl ohexyl, 134

8- 0F3- 2H- chronen- 3-y1 bond bond 4- CH2- N(CH3) 2- cycl ohexyl, 135 3H

b flch 136
e el I R S e b, 1

benzo[ f ] chr oM@t 2inoLgRNSHRS hyrIganiesplulip QWeWr@Htwlse eggbrate

benzo[f] chro an-4- yl,
139 3k benzol¥ 7 %'Krrn)gh%%p@q ﬁf"ﬁ‘éﬂf&%#% % ﬂﬁ}y%%i@‘?%)ég i um), 140
3H yl benzofdnjcerhshaimiodeviesnia itsdingl mammm( aqgmar@pmqr@qol@mp@lm pyran- 141

3H benzogt | GBYeIEMuEhaven AYRENn sWesa 8F GHEANESERIiIRbLRY AIXAGRA BYLAD- 4- Y1 .
hydrated polymerized ionic ophthalmic devices. The addition of the
phenylamino substituted quaternary salt to any of the liquids of this “swelling or
“equilibrating” step at room temperature or below is considered "treating” the
lenses with phenylamino substituted quaternary salt as contemplated by this

10 invention. In addition, the polymerized un-hydrated ophthalmic devices may be
heated above room temperature with the phenylamino substituted quaternary
salt during swelling or equilibrating steps. The preferred temperature range is
from about 50°C for about 15 minutes to about sterilization conditions as
described below, more preferably from about 50°C to about 85°C for about 5

15  minutes.

Examples of blister packages and sterilization techniques are disclosed
in the following references which are hereby incorporated by reference in their
entirety, U.S. Pat. Nos. D435,966; 4,691,820; 5,467,868; 5,704,468; 5,823,327;
6,050,398, 5,696,686; 6,018,931; 5,577,367; and 5,488,815. This portion of

20 the manufacturing process presents another method of treating the ionic
ophthalmic devices with phenylamino substituted quaternary salts, namely
adding phenylamino substituted quaternary salts to a solution prior to sealing
the package, and subsequently sterilizing the package. This is the preferred
method of treating ophthalmic devices with phenylamino substituted quaternary

25 salts.

Sterilization can take place at different temperatures and periods of time.
The preferred sterilization conditions range from about 100°C for about 8 hours
to about 150°C for about 0.5 minute. More preferred sterilization conditions
range from about 115°C for about 2.5 hours to about 130°C for about 5.0

30 minutes. The most preferred sterilization conditions are about 124°C for about
18 minutes.

The "solutions" that are used in methods of this invention may be water-

based solutions. Typical solutions include, without limitation, saline solutions,

12



142 3-Br-8, 9-di hydro-7H benzocycl ohepten-6- yl bond - CH2-

4- CH2- N(CH3) 2-t etrahydro-pyran-4-yl, 143 3-Br-8, 9-di hydro-7H
benzocyclwbeptan2B4 yl bond bond 4- CH2- N( CH3) 2-t et r ahydiPoTfise@n/42494 , WO
2012/ 012184 CpdR1 X PCT/US2011/ 042404 XR2 144 3-Br-8, 9-di hydro-7H
benzocycl ohepten-6- yl bond bond 4- CH2- N1( CH3) 2- cycl ohexyl, 145

8, 9-di hydro-7H benzocycl ohepten-6- yl bond bond

4- CH2- (1- %oﬂﬁérrbgﬁér%%bwﬁbns Hha RichiAidhwatee- T pr*é@éi?ézpéfcme@b%élaﬂo@ yl
bond bond 4- CH2- N1( CH3) 2- cycl ohexyl , 147 8, 9-di hydro-7

benzocycl ohetﬂ‘éﬂiO'BlZGSiWaEﬁerﬂ SBB?ﬁJISQiUtGHZCQQH"@PB}SQﬁ% @FWQWdWBhWr an-4-yl, 148

8, 9- di hydr o- ?H‘taﬁ%ﬁ'ﬂ%ﬁéﬁﬁﬂ (Sm?rﬁfeegocﬁumWoré)t@ngod’l%' hosphate sodium
4- CH2- N1( CH3) 2-t et r ahydr o- pyr an- 4-yl , 5-'phenyl) - furan-3-yl bond

-CH2- 4- CH2- mqrggsr)mﬁqwhatath @jhvdrpgﬂwhospmtp [05 thedcamresphieating ) - 2-

?f%l—lgugaghgﬁgﬁsggﬁ Ssra;t%:'aii elsabqg%%%@gi %&@% ﬁ%ﬁawcyc?lﬁ%exoyﬁomiw

benzof ur an- Zbyfierbdrsdlutbomjth@t Dek}dBBENGHEB) 2nd itecorahgale bapsrsarthat-gddjtiob53

[5-(4-C - pheBYééldganc?ggtlesf [La0 oﬁlyyalrelPaQir\}gly small change in pH. The buffered
solutions may additionally include 2-(N-morpholino)ethanesulfonic acid (MES),
sodium hydroxide, 2,2-bis(hydroxymethyl)-2,2’,2”-nitrilotriethanol,

10  n-tris(hydroxymethyl)methyl-2-aminoethanesulfonic acid, citric acid, sodium
citrate, sodium carbonate, sodium bicarbonate, acetic acid, sodium acetate,
ethylenediamine tetraacetic acid and the like and combinations thereof.
Preferably, the solution is a borate buffered or phosphate buffered saline
solution or deionized water. The particularly preferred solution contains about

15 500 ppm to about 18,500 ppm sodium borate, most particularly preferred about
1000 ppm of sodium borate.

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

20  well as other specialties may find other methods of practicing the invention.

However, those methods are deemed to be within the scope of this invention.
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-CH2- 4-CH2- N(CH3) 2- tetrahydro-pyran-4-yl, 154 [5-(4-C -phenyl) - 2-
CF3] -furan-3-yl bond -CH2- 4-CH2- N1(CH3) 2-cycl ohexyl, 155

5- C1- benzwbuner12t8¢1 bond bond 4- CH2- N( CH3) 2-t et r ahydr oPpYnEsRe14/0y1404 156
5- Cl- benzof uran-2-y1 bond bond 4- CH2- N1( CH3) 2- cycl ohexyl, 157
benzof uran-2-yl1 bond bond 4- CH2- N1( CH3) 2-cycl ohexyl, 158

1- CH3- 1H i ndol- 2-y1 bond bond 4- CH2-1\ 1( CH3) 2-t et r ahydr o- pyr an-4-yl ,

5-Cl- 1Hi ndol- 2-y1 bond bond 4- CH2- 1\ 1( CH3) 2-t et r ahydr o- pyran- 4-yl ,
5-Br-1Hindol-2-yl bond bond 4- CH2- 1\ 1( CH3) 2-t et rahydr o- pyran-4-yl,
1- CH3- 1H i ndol1- 3-y1 bond bond 4- CH2-B(AMBLESt et r ahydr o- pyran-4-yl, 162
(1- CH2- phenyl)-i H indol-3-yl bond ggg,qu, 1
4- CH2- N(CH3) 2- t et rahédr o-pyran-4-yl, 163 1-CH3-1Hindol-2-yl bond bond

4- CH2- N(CH3) 2-tetrah

4- CHz- N1( gH3)r

bond bond bon

10

15

20

25

30

1-Day Acuvue packaging solution at a concentration of 0.5 mg/mL. The pH of
the solution was adjusted to ca. 6.5.

1-Day Acuvue® Brand Contact Lenses (etafilcon A, an ionic contact
lens) were removed from their packages and repackaged in glass vials
containing 3.0 mL of the 0.5 g/mL Formula A solution described above. The
vials were sealed with a Teflon coated stopper and heated for 18 minutes at
124 °C.

After sterilization the packaging solution was evaluated to determine
how much of the compound of Formula A was absorbed by the lens. The

average amount of compound absorbed was 0.763 mg.

Example 2

Release of Formula A

Lenses were prepared as in Example 1, except that three different
concentrations of compound of Formula A were used , 0.05, 0.125, and 0.25
mg/mL respectively. Phosphate buffered saline, pH 7.4 (mL) was dispensed
into a 20 mL glass scintillation vial. The sterilized lens was collected using cue-
tip cotton swab, being careful to remove excess drug solution form the lens.
Each lens was placed into the scintillation vial containing the PBS, sealed with
a screw cap and placed in a shaking incubator at 37 ‘'C/50 rpm. At
predetermined intervals of 5, 10, 15, 30, 60, 120, 240, 480, 720, and 1440, the
lenses were removed and placed in fresh PBS. The PBS solutions were set
aside for drug content analysis by UV-Vis and HPLC. Figure 1 illustrates the

release profile of the Formula A from etafilcon A lenses.
Example 2

1-Day Acuvue® Brand Contact Lenses (etafilcon A, an ionic contact lens) were

removed from their packages and repackaged in Zenor blister packages
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4- CH2- N1( CH3) 2425S) - CH2- t et r ahydr of ur an- 2-yl ,

4- CH2- N1( CH3) 2- CH2- bi cycl o[ 2. 2. 1] hept - 167 7, 8-Cl12-2, 3-di hydr o-

benzo[ b] oxepore/42381 bond bond 2-yl, 4-CH2- 1\ 1( CH3) 2-t et Pamyuse@ py4an- 4-yl ,
168 7,8-Cl12-2, 3-di hydro- benzo[ b] oxepi n-4-y1 bond bond

4- CH2- N1( CH3) 2- cycl ohexyl , 169 7, 8-Cl12-2, 3-di hydro- benzo[ b] oxepi n-4-y1
bond bond 4- CH2- N1( CH3) 2- bi cycl o[ 2. 2. 1] hept-2-yl, 170 7,8-Cl12-2, 3-di hydro-

benzol b] oxepichntdiming FENGA. of Fis Hat@ﬁ%ﬁléﬂe(o%ﬁh Y A Ang 14~ Y1 . 171
7,8-Cl2-2, 3-di hy%— belﬂ_zo[b >F<)e i n-4-y1 bond I{%oon Ring

4. CH2- NL( CHBP25% Rp@A-53mgimL o mlilzlﬁoa_%litsms regrerlivetpo Iieddisiens cpd R1 X Y

X2 R2 172 5-Bgg %é\zérek‘d\}err‘e §ee¥|éd %Ha‘gte@mf@d as described above. After sterlllzatlon
4-CH2-1\1(Cl - 13 tetrahy Epi//ran- - 173 2-Cl -pyridin-4-y1 bond bond

4- CH2- 1\ 1( c i@PQSQSGN@I@W@h@i b)aHPhC)}D dei_:p'ymwrg_l*(gw meigh @P“bpf Foransa 9\1 bond
pond d hi en-3-y1 bond
ond 4- i 1@%% %g%%%cgg\}err%% B ALs é‘relnyre?e]n?é%é BERe nzo t hi en-3-y1 bon

bond 4- tetrahydro-pyran- b] t hi en-2-y1 bond

Example 3

The phenylamino substituted quaternary salt of Formula A was dissolved

in 1-Day Acuvue packaging solution at a concentration of 0.125 mg/mL. The
10 pH of the solution was adjusted to ca. 6.5.

lonic silicone hydrogel lenses were prepared as disclosed in Example 9
of U.S. Pat. App. Pub. No. US 2010/0249356 (“lonic Silicone Lens”). The lonic
Silicon Lenses were packaged in glass vials containing 3.0 mL of the 0.125
g/mL Formula A solution described above. The vials were sealed with a Teflon

15 coated stopper and heated for 18 minutes at 124 °C.

After sterilization the lenses were evaluated by HPLC to determine how
much salt of Formula A was released over time. The results are presented in
Figure 3, with the release profile of etafilcon A lenses as prepared by the
method of Example 1.

20
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bond 4-CH2-N(Cl - 13) 2-tetrahydro-pyran-4-yl, 177 benzo[b]thien-2-y1 bond
bond 4- CH2- N(CH3) 2- cycl ohexyl, 178 3-Cl -benzo[ b]thien- bond bond

4- CH2- N( GvB)28120012189hexyl , 2-y1 Phenyl am no substitut ed qoatuseorany248alts of
chem cal fornula, Fornula Ais the preferred pheynyl am no substituted
guaternary salt. 5 d d Formula A As used herein, the term™"ionic
opht hal m ¢ devices" refers to ophthal m c devices nmade froma formulation
that has a permanent charge. Exanples of such ionic ophthal mc devices are
made fromthe foll ow ng USAN formul ati ons 10whi ch i nclude but are not
limted to etafilcon A bufilcon A deltafiln A droxifilcon A phenfilcon A
ocufilcon A %hgl?c%qﬂed\sbufi | con A perifilcon A ocufilcon B, ocufilcon C
ocufilcon D ocu con E, metafilcon A, netafilcon B, vifilcon A focofilcon
A and tetrafill conABIOmm@pmh@md@dce mm@rlmamaﬁeﬁtwe@mnmégf are sel ected

fromthe t ; | , bufilcon A deltafiln A
15dr oxi fi coﬁﬂf&mﬂﬁfn? %uggtgeﬂkdgﬁ%ﬁrb%@%a bal afilcon A bufilcon A perifilcon

A ocufil con B, and ionic silicone hydrogels, prepared as discl osed by U. S.
Pat. App. Pub. / ,

reference in |tgbent| r%&%g #ﬁﬁ%ﬁﬁ’@ deg@b%?gragﬁq%h%p%méﬁ%? @&%?atnﬁ eV| ces are
etafilcon A, anctubs’aatnteldeq@terha@d s3lt fieat the/g:npup BorisistiNg .of ESMROLIIS0E49356.

20The term "effective anount"” referség pq wei ght of phenyl ani no
substituted quaternary salts contain ?"M™H"%n i onic opht hal m ¢ device prior
toits use by a patient wherein such effe ve anount alleviates the
synptons of CCR2 nedi ated infl anmat orI;P r’e/@‘%_g@RZThe effecti ve anount may
vary dependi ng upon the effi cacy pﬁ ar phenyl am no substituted
guaternary salts. For exanple, lf the phenyl am no substituted quaternary
salt is FOr mah@ptfemaddubeang bgltbtaprricidttageofobhei@ht , based on the wei ght of a
hydrated lens is about 1 %to about 2 % For exanple if the weight of a
hydr at ed oph 40 mg, the weight of phenylam no
substituted %Bg%e{enr)% pm{dcgfbt()h?r?gg@%& Yated into that device is about 0.763 ny
to about 0.675 ng As used herein, "ophthal mc device" refers to an object
that resi desXithaBPn@cRHTRE- eye. These devices can provide opti cal
correction or nmay be cosnetic. Ophthal m c devices include but are not
limted to s&ftsseentedddbml enses, intraocul ar | enses, overlay | enses, ocul ar
inserts, punctual plugs, and optical inserts. The preferred ophthalmc

devi ces of the 'né(@lfbtp'ngr{én% sBdfel b g%ﬂé QP%or‘eﬁﬂ/&‘?%lkW%H BRIk C

f or mul atl ons as desScri bed above. Fur i nvention iIncludes a method

of allevilating t hakaynilksmearhamyiceyRrohainoge earhenycaHenalbsupstiYigaidY i ons

conpri sing admi ni Biver aKyg -{0M, B-qFatIowsHalk@Ry, lakBkyea®BI ghie 6 HRgeee conprising
about an effective anpbunt of an phenyl am no substituted quaternary salt.
The terms phenyl i c

devi ce, effecti vgal%l q[%%nd‘%plﬁhﬁaqlng m%glegaor g%%s&geliﬂ%c} a&ygﬁgb%&'rcs‘ 'salt all
have their af or entewei ailm;m aﬁridmlqgge-sabﬂﬂtuﬁﬂdeefrﬁralwymmbcym oubkaepener ei n,

the term "adm ni sgering” neans placing the ophthal mc device of the
invention onto the surface of the eye, or in the eye, of a patient. If the
device is,in conta urface of the t eye, such
as a sof ?Ocont act” (ipérﬂ%yc} r?pt'loga"%rsgl?sé'}'“?eéjdayt%&m{“ﬁée '8‘%%1}&?;1‘:0?)6&%(:(3 25r emai n
in contact wth tlaerakexy g, drghovretivplenaledeotsubgitutearyiesikognatbatybut 24
hours frominsertj H 8|fhatl<g;% opht hal m ¢ device into the eye of a user, nore
preferably bet wee out m nut es and about 16 hours, nore preferably

bet ween about 5 m nut es and about 12 hours, nost preferably between about 5
m nutes and §ichtlet 3H&n about 12 hours. 1f the opht hal mic device is
contained 30 within the eye or on the ocul ar adnexa, such as a punct ual

pl ug or an odus$ abondweCH,-; it is preferred that the device remain in contact
with the eye for at least 24 hours. Still further the invention includes a
met hod obgmaki pg Cﬁﬁ) L QRbeindRRtNG@lom ¢ device conprising about an effective
anount of a p eny am no substituted quaternary salt conprising the step of
treating an on| gﬁ?igal mc device with a solution conprising said

phenyl am no fuaternary salt, 5wherein the amount of said
pheynyl am no substl tuted quaternary salt in said solution exceeds the
effective amount. It is preferred that the effective anobunt is exceeded by
bet ween about 30% and about 100% in a Il une of solution that is between
about 500 pL and about 5000 pL preferably between about 40% and about 50%
in a volunme of solution that is between about 500 pL and 10about 3000 pL
nost preferably about 50%in a volune of solution that is about 1000 pL.

As used herein treating means physical methods of contacting the solution
cont a| ning an phenyl am no substl tuted quat ernary salt and t he opht haI mc

N -~ . . Y v [ N 1 I T o A r-a: 1



heat ed above room tenperature with the phenyl am no substituted quaternary
salt during swelling or equilibrating steps. The preferred tenperature
range i s woem2howst 50C for about 15 minutes to about sPETIUSRE@AMINS
conditions as described below, nore preferably from about 50C to about 85C
for about 5 15m nutes. Exanpl es of blister packages and sterilization
techni ques are disclosed in the follow ng references which are hereby

i ncor por at ed zhy-cefyeveBem p B ot hei #. entirety, U S. Pat. Nos. D435, 966;

4,691, 820; 5, 467, 868; 5,704, 468; 5, 823, 327; 6,050, 398, 5, 696, 686;

6, 018, 931; 5.577,367; .and 5,488, 815. This portion of 20the manufacturing
process presgﬁpéeéggyﬂgp nmet hod of treating the ionic ophthal mc devices

wi th phenyl am no substituted quaternary salts, namely addi ng phenyl am no
substituted quat ednpyorady supstitgteg witglone Pomoigrewsr atkyl. Selbi-Rbs Iawer package,

and subsequent |y sikéi drliZhdlehehREbARLELED, allddySarbényl, BfarBlorhRbged met hod of
treating ophthal mc devices wth phenyl am no substituted quaternary

25sal ts. Sterjilization can take.. ce.at different te tures and
por 1 0ds of time.  rasl B eB Rk BB T s O e AL AR P abou
100C for about 8 Guwiowet akedyoaryl, B@EnfsobstiétediarylOalkoxytarberyl, ckamoer pr ef er r ed
sterilization congiddeans range from about 115C for about 2.5 hours to about
130C for about 5.0 m nutes. The nost preferred sterilization conditions
are about 124C for about 18 m nutes, .. _The "solutions" that are used in
met hods of this i'ﬂﬁf"erﬂﬂcghom'ﬁ&}a”%éu'@%{“é?d-vﬂg‘s@& °§81°£Ft'Pwsa?kyfryﬁi@aﬁ%’ol utions

i ncl ude, w thout lbwen dliaixiy,cmyl, Isddgenaulsstitutdd aoylSglkoxeddngonyb ofdne bebhalsgenut | ons,
and dei opjzed wat . r . Sol ut i LS. dej oi ni wat er or
ol ne sofuti on corra D ELGER ERNERLE S dotbb ol Tl 655 47

chl ori de, sodi um hrieragtem ringdiemhepls@dishent ¢ saiberrban H9drtbeemjsHodPhat e, sodi um
di hydr ogenphosphate, or the correspondi ng 5potassium salts of the sane.
These ingr edReBAGRA%E egeiABiAbLAY LNER bIRAGr lotvef AkgRyPUf f ered sol utions t hat
include an acid and its conjugate base, so that addition of acids and bases

| i | | in. f t]
cause, oY, 2ok kLY, Yy L GhRNNE et TOB RELESIER Sokild oo
hydr oxi de, 2, 2- bi ketérpehclykyneeafiayio P taal2ing atomsioptieriay ednéaitiamene, of an

10n-trisghydroxy ”&%/Béﬂ I Birlihg ZrRTWARRINBE el NI fndGilrShenGidrh IsC aci d,
sodiumcitrate, sodium carbonate, sodium bicarbonate, acetic acid, sodium

acet ate, et hyl enetHPaiitse Wtk pragidetsralkyqripvendlkemndtafpicsa geaieradmshat i ons
t hereof . Pref er abhng widién saR;ud atBnti idahdatabschLingas edionsllypbesipheat e

buffered saline solution.or deiopized. water. Th artic rl eferred

2ol ut on cont ai no ibuyPR SRS B vuhBhT b md B CHGPOREREISE  hos:
particul arly pr ef@kexgdargdblakgeh$00stiberd @l albakycarbdrot ayamo or halogen. | n order to
illustrate the invention the followi ng exanples are included. These

exanpl es2do not Iimt the invention. They are neant only to suggest a

met hod of practicing the invention. Those know ed b in contact |enses
e 2owel | as 2ot hel Mgl of AR & e Mo RS B BEP: G g the

i nvention. Heustituted hhateenamethloda eorepaeenfdotmaulaed.wi t hin the scope of this
i nvention. EXAMPLES Exanple 1 Preparation of Ophthal m c devices Containing
Formula A 5 The phenyl am no substituted quaternary f Formula A was
di ssolved in 1-Day Acuvue packaging solution at a concentffation of 0.5

ng/ mL. The pH of the solution wdd adj usitethteo™sa. 65 1- Day AcuvueO
Brand Contact Lenses (¢ A, an i con é@l | ens) were renoved from
t heir packages and repatk gl as 2SH cong@i ning 3.0 nL of the
0.5 g/nL Fornmula A sol uti escri bdd above. The vials were sealed with a
Tefl on coated stopper and ted fOf 18 minutes at 124 C. After
sterilization the packdgi ng solution was eval uated to detern ne how
much of the conpound of Fornula A wag absorbed by the I ens. The 15 average
amount of conpound absorbed was 0. 763°HBU@Eanpl e 2 Rel ease of Formula A
Lenses wege prepared as in Exanple 1, except that three different 20
concentrations of_conmpound of Formula A were used 0.05, 0.125, and 0.25
my/ L r especti vel Jne RisgRhaimis devises cgim huhergly the lonigpphthalaiei spensed
into a 20 nL glass scintillation vial. The sterilized |l ens was coll ected
usi ng cue-tip cotton swab, being careful to renpve excess drug sol ution
formthe |lens. Each lens was placed intd/the scintillation vial containing
the PBS, sealed with 25 a screw cap and placed in a shaking incubator at 37
C/50 rpm At predetermned intervals of 5, 10, 15, 30, 60, 120, 240, 480,
720, and 1440, the lenses were renoved and placed in fresh PBS. The PBS
solutions were set aside for drug content analysis by UV-Vis and HPLC.
Figure 1 illustrates the release profile of the Fornula A frometafilcon A
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A is carbonyl, thiocarbonyl or sulfonyl; Xis a bond or -CH=CH; Rl is
selected fromaryl optionally substituted by one or nore |ower alkyl,

- (CH2), - G¥B,20120me184 15al koxy, al koxycarbonyl, cyano, hal egensesilph=ny|
optionally substituted by |ower alkyl, -(CH2),-CF3, |ower alkoxy,

al koxycar bonyl, cyano or hal ogen; C5-C150yc|oalky| optionally substituted
by one or nore | ower al kyl, -(CH2), | oner al koxy, aryl,

hal ogen- SUbSHb@lHé@Q eﬁ‘éoféd a%r‘ﬁﬂﬁé{tﬁﬁr%ﬂé&@d fréMane gRiuptRhel ey opétafllcon
20het erocycl yl t| onal E}fsubstltut ed g one or nore | ower al kyl
|

-(CH2),-CF3, A b ¢oraAk@ﬁJ Ingih groxifisgop A paerafilcan IQ\}QCUf”I‘ia'IT&d@#af&Qﬂfsfh tuted
aryl, al koxygafipgnx! FEG0R B filtsh 8988ufbr} € dujon BochiRby &, ¥\ 1S a bond
or -CHZ- 5X2|s-(pl-12m erein mis s-N?RZIRS) ZR3; Zis

- (CH2) p- whenmstafilgon A, oetafilcon B2 vifiRgniAsfosefile &t antl etraficen Bl optionally
substituted with one or nore | ower alkyl, -(CH2)n-CF3, |ower alkoxy, aryl,
hal ogen-substituted aryl, al koxycarbonyl, cyano or hal ogen; 5C5-C15
cycl oal kyl opti onahé gonam&ﬂfhalmtoaﬂbmadfotam lowhereirethk damee opththglmic - ( CH2) n-
CF3, Iovver aI kox Su | k. |, cyano or
hal ogen; d \9 %S 6¢ cLireﬁj ggéﬁr?rl%gér}' Is?le%sd%dj{rﬁ?rgt}ﬁé é}dvﬁpfq?lﬁg'ﬁﬁr?@éfb%%ﬁﬁgoq ower
al kyl, -( CHZ)A, Bifdcon Amltaalnkm)d;qxﬁamplA pherhfigem Asadoiicon vt leedafdeon A
alkoxycarbon | .. C | o Owherei n, when heterocyclyl is attached
via a car bon%b{‘?|89ﬁlglr}%'ﬂﬁ8’ﬂr%‘eq'%e(?%‘f'a§ W%ter oatom ring menber is adjacent to
sai d carbon atom then pis 1 or 2; R4 and R5 are each individually | ower
al kyl or r alken al terna ely nd R5. ¢ nb i ne h the nitrogen
at om of For | a (f'? %B'waaé l?éieéﬁ“i?c%f(?,%m%r‘fv%fe@f g1 wa E?IH]' ring atons
optionally cg@\t,,@ésms@gc@én@aﬁfetainbohﬁgpmggﬂ'brpr sul fur ring atom wherein the
het erocyclyl ring nitrogen atomis substituted with one of |ower alkyl or
| oner al kenyl to forma quaternary salt, and wherein -ZR3 is absent and the
heterocycl yl 7ri ngThé.o%d&mélﬂn)e c?éifhz‘étdftdﬂlr‘ﬁ% \)Ohérl&natthorQ@Bbrﬂﬁélef
substituted with one or nore | ower al kyl, -(CH2)n-CF3, |ower alkoxy, aryl,
hal ogen- 32bsHPYige EPtallgon Aal koxycar bonyl , cyano or hal ogen. 20 3. The
ionic ophthal mc device of claim1l V\/nerel n the pheynyl am no substituted
guaternary salt is a conpound of Fornula A. .ap N N+ H3CCH3 Cl Forrmula A
25 4. The i 8nic ophionid orhthaleid daviasfofslarinm whem'értéereffeﬁé/eiam@t@bht hal mi ¢
17 devices | f Prt R b t Q ting of
etafilcon A hﬁéu(faorﬁﬂ():{{)uﬁgﬁ Fggﬁglgf?%na%ﬁugf({iﬁ)f gg% }no %gg%& gdcelsjfl | con A
bal afi | con Aweight btithe hixdpaed foiniccapitfalmeuddviason B, OCUfI | con C ocufilcon D
ocufilcoQ E, rretafllcon A metafilcon B, vifilcon A focofiln A and
tetrafil c% 5. The ionic ophthal mc device of claim1l wherein the
i oni ¢ opht hal9m c Aewthes of dlesiating &k a/rmmOmrsloaCichﬁ meduetﬁdedﬂémmatdrhe group
consi sting of elt. il con. A phenfilcon
A ocut | con_ AR ERSRatPTPERRNA P Ee PR RN ERYSR B 6. The
i oni ¢ opht hakeinprisiey bbeutain effeative dmobet fian dheayliamimesustituted m ¢ devices is
a cured an et afl | con formul ation. 7. The ionic ophthal mc device of
cl ai m 3 wher SFAEIRLY ?’%Iﬁi c ophthalmic 15device is etafilcon A. 8. The ionic
opht hal nps device of claim7 wherein the effecti ve anmount of the conpound

of Fornmul a A is about 1 %to about 2 %Db % ht based on the weight of the
hydr at ed i onil€- opftRihed ef making en igmc opht %”H% RYee e@mam'@g/?a@wtr?@ t he
synptoms of efEdivERFhGRINEEr 4 BheRIERING YbSRIGHIJURRIN&9ERIticopasiAg M st ering
to a patient an ionic ophthal m’c device conprisi about an effective
anount of anSigReeatingan anisserhtoales @ﬁ)’&%‘ﬂ'ﬁh??o@gp@ corpgrising saifl et hod of
making an | 0ghén MG BLAuRE\uEferh ARG SWAGeARAN anilinelf &4 | ve amount of a
phenyl ami no Su stltute quaterhary s conprising the step of treating an
i oni ¢ opRP habheyytamine substitiied qyalemarmaktmﬁﬂ«d solhporsenageds dpefiactive
substituted gyatgrnary salt, wherein the anount of said 30pheynyl an no
substituted quaternary salt in said solution exceeds the effective anount.
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