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| NDOLE DERI VATI VES AS SI PI RECEPTOR AGONI STS The

present invention relates to novel oxadiazole
waolesoswaisdy es havi ng pharmacol ogi cal activity, PCDERE®S®E64241

for their preparation, pharmaceutical conpositions

contai ning themand their use in the treatnment of

various di sorders. Sphingosine 1-phosphate (S1 P) is a

bi oactive lipid nediator formed by the phosphoryl ation

of sphi ngosi ne by sphi ngosi né-ki nases and is found in

high Ievels in the blood. It is produced and secreted

by a nunber of cell types, including those of

LellG: Or Lei elets and mast cells
Pro ey bRk RS 2, 757104, sanchez
and H a 2004, J Cell Biochem 92:913). It has a w de
range of biol ogical actions, including regulation of
The prebdnt prvehtidrercittésan a pdodebefoe e rmbnudagtunewif icbated/articles such as

. vascul arisation, and activatiaon of inpflammtory cells
biomgg alp%}ra‘fls%,@ﬁpfcrd%lyﬁentaﬁ&ewwfz%@te ol BN coasAgith a
: i subtypes of S 1P responsive receptor have
poly eeﬁcgglé’}gr%f'bed, S 1P 1 (Edg-1), S 1P2 (Edg-5), S 1P3
(Edg-3), S 1P4 (Edg-6), and S 1P5 (Edg-8), form ng
part of the G prqtein coupled endothelial = ,
A vagplyrof dHERIPTHIYRSA Of BIASCHEHIO Preppiing eQdtings en peHp et ehydgpphobic

- 120 .cal ' * 469, .
i SR R oy B B4 SR
contdoe baptars bedodisdodetl éf ertprak artRBA Ak pF 2864 and ERMA-h 287 060 both
. 1P1-3 being wdely expressed, S 1P4 expressed on
disclpsershvingenaneratiaand b b @t ivdreget sereact eness whish 356 preaptied py
. in brai | . ‘ ) |
mm By R S o S oL PR igh R iR
1 25V 222 éisyloads i ERhraplicCad sili@snsgr] [k vhatehditilbh poRE@OZ lic acid and a
Bi ochem et Bi ophysica Acta 1582: 72, Sanchez and H a

polyalbybaming irge molar sptiploldhk thogoatngys oltpigehwfirst syvelting Hie contact
. i ncl £ cki L
s W SgBoAT hohEFAAnd AU Y PRGN LHGRE] 4 g v an
aqueBilitRIni cdhmpeigink shd fRsig@iiord o anCosit ZdtiodRQnigaherRev
| mmunol . 5:560). Agonists of the S 1P 1 receptor have
been used in a nunber of autoi nmune and

oo S RORERb L SR B IR TP R SRR GOl il
extes@URAdIREstsRvRditinye. The tBSnicReRGhIN (eRs@ed Brintidmted

et al 2003 JBC 277:21453; Fujino et al 2003 J
tempprigipeid| thEwkpatmetrtiaesiry at leass pey ceal nhutpp@yl ip general at least an

Neur Oi nol .153:108: Rausch .et. al . 2004. n son :
hour B ERRG T 6 % TsEn RO y v A sty TS R obrained
due toREiidfueibmt shifecetfol 8@ke Rfith helidnik REHBL&IE). Because of this, none of

| ynmphocyte circul ation thrpugh the I'ynph system

the cXisting meogessoi ishved suped, fagonnpls ferdbeintegratipn it a fully automated

. . seguestratijion of | hocytes w thi.n secondary | 0i
nigh SPERCL Bl Rl SemaTRRS Pieg S T WRecS B Ry PR or
exan%% lip e Alochysmdanean] @7ka.ani mal nodel s (Chi ba et al

998, J | nmunol ogy 160: 5037, Forrest et al 2004
JPharmacol Exp Ther 309: 758; Sanna et al 2004 JBC

279:13839).. Publ|shed data on agonists s ests, .t.hat .
Acoiaitiny b agerbinroHdn ab oy EP Spesn do iy ARG oPub Fpaine ora
biomlcHRAN drh8lc G8Ih a SO dRGHe YbApdurdewRRhii$d Bt Bhdd &1sil¢Mcgrable in

Goetzl 2004 FASEB J 18:551 ; Matloubian et al 2004
a mabfameamgadt@ingpoccsd ené vn dic RBghashermvilies hydr2pFidig oatmgs ivtith an
. _1s tﬂjg%ﬁedugtion of P 1 receptor on imune cells
Improysd Ry Ang ¥aLT £8 reduction of movenent of T

cells fromthe | ynph nodes back into the bl ood stream

S 1P 1 gene del etion causes enbryonic lethality.

Experinents to exanmine the role of the S 1P 1 receptor

in lynphocyte mgration and trafficking have included

the adoptive transfer of labelled S 1P 1 deficient T

cells intoirradiated wild type mce. These cells
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and nmeta positions on Arelative to the oxadiazol e

ring. I'n one enbodi nent, when Ais thienyl RL is two
wendpshrasent s at the 4- and 5- positions. | n ONECT/EP2007/064241

enbodi nent of the invention, R5 is hydrogen and R6 is

(a); and/or Ais thienyl, pyridyl or phenyl; and/or Rl

IS up to three substituents sel ected from hal ogen,

Cl- 6al koxy, or trifluoromethyl, optionally substituted

phenyl, optionally substitut2d cycl ohexyl, cyano,

triflouronethoxy, optionally substituted piperidine,

optionally substituted pyrrolidine, Cl-6alkyl and NC2;

r r ; - i
sunOTEL T, Ay BYALORR ) e LRpE0RBLyct s tion
contdiiihg lcontpéteehsby mbly € réddared ciffectivady bydrophiliSinstary @Kc&dtlrby by
fluoro or neth% I.n. one enbodi nent of the i nvention,

treating thesarglgy Betibaatiaty anbyqdeys solwdmet apqlganigii¢ egmpemnd.
phenyl; and/orRl is up to two substituents sel ected
fron1ha|ogen, Cl- 6al koxy, or trifluoronethyl,

The ®Ednd dkchiyorsthbistart it etk pestybnccoftd moadsk YorshbbidropiBe coating of
cycl ohexyl, cyano, triflouronmethoxy, optionally,

a blowégsﬁl m}tﬂeavvbwb SPIETLFRS treapng @ﬁéﬂl%@@% artiofqfoga time period of

<5 IH%H%Q %71 s%iut}(]gn d)?%ll %?éan %lv%%éo 1n a %H%ﬁmﬁg g&%ﬁ&ﬂid with a

1°01°0° of
numbbtsubagd in'dteedlaﬁévgrgﬁﬁ &, oy . 5000, \Oh@elﬁrﬂ?@mlﬂlﬁﬂi coprisB€less than
invention, R5is hydrogen and R6 is (a); and/or Ais
10% fyricight opwvagshenyl ; and/or RL is up to two substituents
sel ect ed fron1ch|oro, brono, net hoxy, propoxy,
i sopropoxy, trifluoronmethyl, halo substuituted phenyl,

The BiB8RYIcal £MEL ab@¥Yihg tEhaM@entibh fd, R RONYophthalmic device,
pi peri di ne, pyrrolldlne ethyl or NO2. ; and/or R2 is

prefergtdy @gemtactéwnmlu@m | chﬁsadd oreprtigharte @fmonmcblmses an

intra G Hnsda® s it T ih fac s B Sis buigmptgrial

Furtfe@kxarffled & suftabls bRyiddddal aiclcR AR bundanelifg diddsihgs, Sh Baddages,
two substituents selected fromchloro, isopropoxy and

mategiglafor, thangtanedr2ldase ﬁw@r@gwcommndrsuﬂvas sdiug deloggen pateh,
S unsubstitute

moldgl}nﬁ%g rtr%lh ¢ ByCdIR SUTZELY, BHG &ﬁcﬁlzﬁngziﬁge Xiscgﬁa g]ﬁgt ,Icgatheters artificial
orgallikY Gﬁ&?ﬁﬂateeﬁbi&o%lf 195]1%'5 |ng %Hﬁ)csréétfc%l@ﬂ nhicBRR %‘Iepr@ﬁtheses such as

hydrogen, hal ogen, Cl-4al Koxy, or
bonetsubﬁtitm@& onptohdihgs %)ndiagnoms,lrserhlgmn@gefmomﬂwacb insgumsnts or
glene I n anot her enbodi nent of the invention, R5
app%@?‘(a) and R6 is hydrogen; and/or A is thiophene
substituted by phenyl; and/orRl is hydrogen, hal ogen,
Cl- 4al koxy, or trifluoronethyl; and/or R2 is hydrogen;
The engaitiobulk mstee‘alh»ylﬁaﬁbéng WednorRidica apthodasIpreferablys lgrdr@phobic

menber.e oar rin be substituted u
matelg] Ry S 6 0F PRSP SOF it BoP g R sgaRue or Hhs Hleast
rela‘ug_él%r lﬂw%loﬁé’éntraﬂ‘&ilofqlbﬁl{c@&)f/p AEdofrdhﬁglgofE%tsﬂl‘%éé vof the preferred bulk

di 1 uor onet hoxy, trifluoronethyl d cyano. The
1nMﬁﬁab$Enmasn%smbmumnﬂh&meﬁbmecghsmsprmvwdmdewmmpﬁmnmsgmﬁmsudl

formula. (1 A) or armaceutically acceptable salt .. .
as capliy et o fPRP a\mgla%hlf? SrgpRs e t @ze ol S@nﬂeﬁafr%e# igpic
and the other is (a) Ais a phenyl or a 5 or
-menbered heteroaryl ring; RL is hydrogen or up to
three substituents independently selected from
| ogen, 4) al ky C(1-4) alkox trifluoromethoxy
Exar%neiﬁq ‘Bfo%u&ﬁlgé %B%ynatﬁwlf Pﬁfd}aaﬁ%lt ypnth etgﬁa%ame PPIYBIFE @rynodlﬁed
: [ l: ﬁ%gﬁ
blOPO:rlg‘ErblteSrVgﬂHﬁ grtegérillggz%{y? ﬂﬁ]gen e&zﬁﬁthé/ ﬁ o&e&nf{f)tg?ﬂnés 0le p%lyaddmon
three substituents |ndependently selected from
hal ogen, C(1- 4)al kyl, C(1-4)al koxy, trifluoronethoxy,
di fl uoronet hoxy, trifluoronethyl and cyano; R, R, R4
and R4 are each independently sel ected from hydrogen,
hal ogen and nethyl; R7 is hydrogen or hal ogen; X is NH
optlonally substltuted by nethyl O CHQ optlonally

L T 1 o o o o,

char
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and cycl ohexyl oxy. As used herein, the term "hal ogen"

refers to fluorine (F), chlorine (), bromne (Br),
woeoosodisee (1) and the term "hal o" refers to tPEI/EP2007/064241

hal ogen: fluoro (-F), chloro (-d), brono(-Br) and

iodo(-1). The term "heteroaryl"” represents an

unsaturated ring which conprises one or nore

het er oat ons. When the term heteroaryl represents a 5

menbered group it contains a3heteroatom sel ected from

O Nor S and may optionally contain a further 1 to 3

nitrogen atons. \Wen heteroaryl represents a

o QTGS B AR GO0, LTy, DL OB r
polyarhidgsandysdlyieted @y, il polynidid @oblayiylatéshpalgimaehatiylates,

tetrazol yl |n1dazolyl pyrazol yl, isothiazoly
po yqq@la@&ewp Y@%k&"iﬁﬂ?@! es e, Pelys@yisne pRd b halogenated derivatives

thereo Ip?@%ﬂ{}h ace%‘/l%l dﬁy éolxﬁc{%l%ﬁ 1116?',I aZ%agtéherﬁo(ﬁﬁlggfrl%a?%@%#tadlene and

pmy@Q@e@gnpounds of fornula (I'), dependent upon the
nature of the substituent there are chiral carbon
atons and therefore conpounds of fornula (1) may exist

A prc?f%rrg’& glroﬁg 'o% ﬁwg?erlsals tg%g cozp[gc? QIIG tﬁ)&fs %)%r?gaﬁ e%ngloﬁ!lﬂ 19588 focfaﬁle

tereolrsoneri

manuqﬁctﬁ&rdﬂbhcanc{dlc)al dedtasde BOcoRaRn tdn@ermrnSpan@buae&tceﬁtaoﬂ lsﬁme &
and m xtures thereof, such as racenates. The different

extengled mesel, Saviely are npolryasonhale brs se. eimheanaé@iaésf are kgev selthgkilled

fromthe other by con ent nal met an
artlsan anl&] may com;glse f%ryexamglclia Ib ggﬁ%neersﬂl?eé nlé roz(ﬂl;%l 0¥}IS egl?eésc F’Luormated

poly@iet@‘éb’tﬁlﬁﬁsr p&yﬁkﬂt(ﬁﬁﬁﬁ&ryl%ﬁ t gtiffyofihatbd BolgOIEAAK) dich as fluorinated
erein can exist in various tautoneric forns and it is

cthylpee @reprapidetos fQj@damh@ttettﬁtfblOrWé/rh@Heohreéﬂﬁ@him@@@@ann with
ut operi c

speci lﬁ\fié?'ﬁO? % ﬁucgraé perf{uoro %hyl? lle3 &o%)lomgt%re%fof t‘wvhg or more of the

abovéﬁe'ém{)ﬁec{ﬁa@h@mmeﬁsc(ﬁdslslfbwor onet hyl)-2-thienyl]-1
, 2, 4- oxadi azol - 3-yl }-1/-/-indol -1- yl)propanoic

aC|d3 [5-(5-{3-Chloro-4-[(1- nethylethyl)oxy]phenyl} 1
oxadi azo

Wlthgi *?ng DEFY, 18V%1t1()g¥1{1|)§01& EI}?%P%&I& _qeffll}/oréeﬁkﬁ %%Pye![hers or mlxtures thereof,
in part'f@%ﬂal?)é lﬁbﬁ‘}i a@ééd]; Fh'i‘@ﬂﬁé'p}eférre(?hfd‘r%ﬁ%i@&gﬁm@ bilkmakerials.

Hi ndol - ] propanoi c aci d
3-(3- Chloro 5-{5-[ 4- phenyl -5-(trifluoronethyl)-2- thlen

d - 3- vl H dol
Exanfpibs 0TS SERG FRsoRSH pib (5 R itee hy A PR BR g Tar e
mam?faé‘tufé)@f@'x%@éd weatlchnéhbt lbﬁ‘s‘égl fodex aHplOEIRRRRALS oﬁﬁ? &he or more
3-[4-(5-{3-Chloro-4-[(trifluoronethyl)oxy]phenyl}-1

hydrophilde moadineazsofor 8xanple telestedtiom-the gropb jof hpdranpiticylagyldte,

hydroeiipabiasaic: ayintde NRdeRi TRl baSig beaegueh as

-V1§y1{3é761§ro{1§ %{e@t{)gcr?ropf&?{&géd @éﬂw}mm}e ScR %S Q%&Yé;hoxyethyl

4- oxadi azol ] propanoi c "aci d

phosﬁh({rﬁlc(l@lﬂ{e&r@hﬁlﬁﬂl@@r&b&(okyethglbh’ydtmmh&lylpnmquﬂuﬁ}wﬂ phosphoryl-

dlaz dol

chohtlg, 1?—5/111[-y xgﬁ%r 91py elza{n'npi v ’(‘/‘rf;éllwlil%érﬁlct 5y O(g q? 15151 monomer and/or
macrogroﬂoﬁé%nﬁfrﬁlm éﬂ&(aﬂe %ﬂdrtﬁi? lare grébp, %%e'ﬁ‘uﬁetﬁﬂ'sﬂyl group.

- [ 3-brono-5- (5-{3-chl oro-4-

Exarnptmt dsﬁ/thetdnty:f gmuyh{ﬁmwﬂu}flemylsﬂy%xpxﬂ}dnﬁzpm-rﬂeﬂydc)ryléie (TRIS) or
tris-tghagg&iﬂlgh*wsﬂ%&%ﬁﬂg\!ﬁ%@g&gnggqﬂ%gig ai C§z g Blolggi e th}jlmlloxane having
o i e SO0 A, 3 NS

Hindol-1 - yl]butanoic acid4-[5-(5-{3-chloro-4-[(1

- met hyl et hyl ) oxy] phenyl }-1 , 2, 4- oxadi azol - 3-yl ) -
Hindol -1 - yl]butanoic acid
(2S)-3-[5-(5-{3-chloro-4-[(1-net hyl et hyl ) oxy] phenyl }-1
, 2, 4-oxadi azol -3-yl)-1 Hindol-1 -
yl']-2-met hyl propanoi c acid 2

- VL I T T Y ~ 1"
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1-yl ) propanoic acid
4- (4-{5-[ 3-cyano-4- (2- et hyl propyl ) phenyl ] -1
WO 2904/0083%li azol -3-yl}-1 Hindol-1 - yl)butanoi BCHEPD07/064241

4-{4-[5-(2-cyano-4-bi phenylyl)-1
, 2, 4-oxadi azol -3-yl]-1 Hindol-1 -yl }butanoic acid
3-(3-Chl oro-4-{5-[4-phenyl -5-(trifluoronethyl)-2-thien
yl]-1 ,2,4-oxadi azol -3-yl}-1 Hindol- 1-yl)propanoic
aci d -4 -
3-[3-chloro-5-(5-{3-chloro-4-[(trifluoronethyl)oxy]phe
nyl}-1 2 4-oxadi azol -3-yl)-1H ndol - 1-yl]propanoic
. aci: .

haviflflifhess SpEE SR dpaing b RfiPpAn b XL LY b PRSIk

doubl lﬁe&rds oo eandplé,as [dasomlbbab rmfoﬁm(lmnhtydl@wyﬁxﬂmw df-shitable

4- oxadi azol - 3- - K% r opanoi ¢ acid
comraereeﬂlbfi@w.la@ %ml{l@n[lwd(%@{sm Bﬁlyﬁlcgn(ﬁt alyfilepbfrebpijafemeA.
djazol -3-yl }-1 Hindol - 1-yl)propanoic
Lo“gla}%:{%‘ldl%- Seiiflastin 2 {5-[ 3- chl or o- 4- (et hyl oxy) phenyl ] - 1
2 4- oxad|azol 3-yl}-1 Hindol-1 - yl)propanoic acid
3-[3- chloro 5- éS {3-cyano-4-[(1-meth IethyI oxy]phenyl
Anotherigronp af prgeaicd sticohydrpgals pjerg ph1 §/3cppIcBIsd ePRly@eisd

coml?gfbsgrig %Qéa I{ gnz g}y{dg ﬂ:hé?fa Elh%n g I{ﬂiloliolégﬁy? gﬁg%ﬁ%% Sl%ht%n%{t a}?d]at least
one 1B3dkaphélid @ ﬁreﬁt\(/&c]{l 4reahilked ﬁrrauih( albond or a br1dge member Examples of

-nethyleth ) oxy] phenyl }-1 , 2, 4- oxadi azol - 368
said sijipeiohydrag qrp @9&@@1 éor@g(p@ple in PCT applications 96/31792 and WO

97/45’74% I%Qh %er ’311£1F$T{)(?1%Ha}ﬁl¥§)e(fe}ef%e bAE gchIaM%%re%erred amphiphilic

azo

segm%ﬁted%oﬁ@lyl{nér &(ﬁnﬁﬁs&s bl 10k @ﬁ@‘v‘lgl‘&tbﬂh I@e@ﬁ@ﬂﬁ’de}»@cﬂedl%om the group
1 propanoi c_acid

- oxadi azol - E 1 Hin %uf
cons@tn{lgo{ q;p(qlgq&m@mpy Ipe magw py]_ygthelga il apbisilgrappiperfluoroalkyl

poly%he{rsse%rﬂ‘a%[ %1%95%[ Fqgs ggyg o&ﬁlg%ﬁegwgwﬁ%ec?d from the group consisting of
xd2 oh Ao | Q A6iyth
R NS %C%?W&?ﬂwu%?’gs%% T 9%‘3??%? P
polyacpylamileappla@oN-dmgthylacryipiidds Ipomfvmywm PNl aC| d
ro-5-{5-[6-(4-fluorophenyl)-3-pyridinyl]-1
pdyégéﬁm%g S&?BP%S 5I}(1 H-|ndoF 1 d ;I)pfgpan0|g £Cld
or pharnmaceutically acceptable salts thereof.

_Pharmaceutical |y acceptabl e derivatives of conpounds
Still exfothiayrgnenpeof(pryfeired biliden ydyogehaarativseavbiaalable tyarespstislihga

t [t of t d of
cros BKiHlF & oD PESOHTECRR T CORUEPDY o The
(a) céﬁﬁdﬂqﬁéﬁﬂﬁ atqeé‘sa&@@ﬂlﬁrgihlm %h&lhaqla&ﬁigr&l@tekw&ﬁcauy unsaturated

I rectl a conmpound of forrmula (1) or an active
doubllﬂeb(aiddnd(at mastroas isthgen tivesladtr co’ﬂqﬂlsummdnorofetlﬂytﬁnmalla

unsafyidicd SOURIEPEIRH I oréskpttiorenaina RS e Uhe f Sihtipal erou:

and (1) shoul d be pharnmaceutically acceptable. Suitable
pharmaceutically acceptable salts will be apparent to

(b) r¢ahtisgoskor thed fumctiohal grodpsaridhd mslltivectfobgrerdedtan drgenic
in Pharm ScL, 1977, 66, 1-19, such as acid_ .

compgRia FrgAe SAFIS s e ﬁ&uga%ﬁle% bydreesls s g this type are

dlSClQ% edr R¢ %&%}51@ in *0\75’(‘5i ’0? 969 Ghich4d l‘léféévﬁh iftobddfte®Pby reference.

phosphoric aci d; organi ¢ aclds e.g. ‘succlnic,

mal ei ¢, acetic, funarlc citric, tartaric, ben20|c
p-t Iuen quonlc nesul fopi c or

A paﬁgﬁﬂaﬂwaﬁr Bediphee] 1&'@%& Is bgiped by epsyiRking gripeRphaReroyhich is

oMa&QMQUga (I') may formacid addition salts with one or
nore equi val ents of the acid. The present invention
includes within its scope all possible stoichionetric
and non-stoichionetric fornms. Salts may al so be
prepared from pharnmaceutically acceptabl e bases
i ncl udi ng i norgani ¢ bases and organi c bases. Salts
derived from i norganic bases include al um num
annDnlun1 caIC|un1 copper, ferrlc ferrous Iithium

o I o o oy
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The third step of this process (I Xto VII) requires

am de coupling reagents such as EDCHCI and HOBt in a
waeolgemsssuch as DMF at a tenperature between PODEP2007/064241

tenperature and 120 OC. The fourth step of the process

is carried out in a suitable solvent such as ethano

or met hanol. Conpounds of fornula (IV) are either

commercially avail able, may be prepared by using

met hods described in the lit&rature or can be prepared

as described in the experinmental section. Brom des of

formula VI are either comercially avail able or may be

' - ' inthe literature
(@ BB E P YELBRIERIRNS: SRRETAREY | "y "V 11 T cases
where the substituent R7 in fornula | is a chlorine
atom attached to C-3 of the indole ring this may be
i ntroduced in a nunber of $s. Internmediate (V) in
scheme | where R7 = Hram . R2 and A are defined a§)
in formula (1) may be treateg, with
L/ -chl orosuccinimde in dichloronethane to generate
wherb R 3i qaphl%gai GORRRYN dnd Nais .@@@J(c%%dme@dm{ conBRIEAY),,
to (1) as described in schenme | (Schene III)éEhene \Y
Va Alternatively, the internediate (I11) where R7 = H
_,\Q be or lonag &ty i RELNRAE with ble or more further hydrophilic
/+chloro cinfmde 1Tn DM to generate a
0"3-chl oro9 ndol e (Na) which can be converted to a
compound of structure (I) as described in schene I
mongrBetapane a pdlysilSsimenmodsiinivix thih epeesRdnds Briotninda
internediate (V) where R7 = Hand A, RL and R2 are as

defined in forntH (IE y be bromi nated by treatnent
Wth Br2,i1 VE 1o generpte (Vb) where R7 = Br (Sche(s,
V). Séae%eq@BzF§blﬁgcqée %%e%R%Pis a phenyl group

d

it is possible o] nt ce this group by a
crosscoupling reaction on'a conpound of structure VII

to generate Vila (SC Z, R2 and . R7.ar
wherh® Q137 h Blker o By (AT A0p retelinly 1 & Do, loromshirgpiy 20 ¥ 500 and
in pastitRdr it Ub €60, RBRMK! linchOdd LINRA DY, 1Y, AGHHRi0P atri&R TRAIWN D, -O-
I . Inthis transformation, Mis a group such as
(CHB(0HX 2s i aw ANEl-landg) 15 headical o4 thedophilag reaction to
occur, Y is a group such as brom ne, iodine or
ﬁrifluoronethanes fonate and thﬁ catal yst a pal |l adi um
—speetesHsuch ds rakisénh phenyt paesphi re
pallbdiun(C». Such reactions are typically carried out
at dl'&ated tenmperature. Schene VI "ifHcases where Ri
is an al koxy group such as O-ethyl or Oisopropyl the
in thapieydncs wbs chainenbsferaagehechavimgraotinctazhal groop angerfolan-mikrcapto-
h formula VII where Ri ﬁrqg and A, Z, R7 and R2 are as
cthanglpy Fopgeiplly 2pHRRCpr hipl cyarapiael 8l compound of
(b) rdaRitY e YduRin@h8lyRler Witk ol dfydnid SHRSMRd ¥hlihg ah BiblRinRally
case Y is a hal ogén such as Todine. The reacCtion” may
unsatugatpiegifoop nfiedexampde path &rissnlavgntthglnethaasy | DVHEM), £henyl-azlactone,
. sence .o base such_as pot assi arbopate. Schene
il AR s ORe ARy 2 shidhacpyIpd ShltgR et By digeyeinyacrylate
. e ' '
(AL e L L ROV Bl P 0 R R a0 H paricular
with ¢B¥omaytyileyl abloddsubsti t ut ed al kyl bronide to generate
the final conmpound (1) w thout the need for a
hydrol ysis step (Schene VIII1). A suitable base for
CoY ti A :
e B R R R RGPS TR TR bl carboryl
functt@mnl polymen ahdt ys byolymachd ving surbdxyl peupap mxapmiplatof sacibtt carboxyl
or acid derivative. The potencies and efficaci es of
the conpounds of this invention for the S 1P 1
receptor can be determ ned by GIPvS assay perforned on
the human cl oned receptor as described herein or by
t he yeast binding assay, al so described herein
Compounds of formula (1) have denonstrated agoni st

. - ~ A PN A e o, .
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contai n conventional excipients, such as binding
agents (e.g. pregelatinised naizestarch,

w@odogei4sys pyrrol i done or hydroxypropyl PCT/EP2007/064241
nmet hyl cel lul ose); fillers (e.g. |actose,
m crocrystalline cellulose or cal cium hydrogen
phosphate); tabletting lubricants (e.g. nagnesi um
stearate, talc or silica); disintegrants (e.g. potato
starch or sodium starch glyebtlate); and accept abl e
wetting agents (e.g. sodium |l auryl sul phate). The
tabl ets nay be coated according to nethods well known

i [ i.cal: . ' -al ki aui L

functidhel 061 RkrsRhRS BB RAVIC Bl kB e lChcid, fhaconic acid o

copodae @fl swoe br @bteydifuepedsbaxyl fiswotioial amomen) F@iceiaple selected from
syrups or elixirs, or may be in the formof a dry .

the grpupigsisting ofasedisaeids meffaayhie peidwaelsic asid, gaigds anhydride and

- [ I ' r - LU '

oo BELE YEUGHS, DS ke TG LU, BESHAC B o

acryl&gsid, SndtleacglylicRid) intabdic 83id Upalcie@nhydrafend etatotaé holéandone or
hydr ogenat ed edi ble fats), emulsifying agents (e.qg. .

morq eitpblananwenia¥my| BpPnomeN. g eesnrleihcEesd Nanngiryrraljdone,

et AL AP S s R o s

monifH §ohRthyes okRlegtheBbWYter bopolgjner is also meant to cover suitable
propyl - p- hydr oxybenzoates or sorbic acid), and, if

bloclyearioharers.convent i onal flavourings or colorants, buffer
salts and sweeteni ng agents as appropri ate.
Preparations for oral adm nistration nay be suitably
Pmﬁﬁﬂﬂﬁﬁh@b@§mﬁ&ﬁ@EMﬁp&ﬁﬂﬁﬁ@bb@dm&ﬁb@@ﬁ%mﬁﬁogﬂﬁm@ﬁ&%Mgﬁcaddand
conpound. For parenteral admnistration, fluid unit ,
one efdbagfove oramtiongdefupherpartasy Lifunrlieriah groaomersss wag-1grfic rpaomers, in
lrt.iuﬁvention rngﬁrnaceutically acceptabl e salts thereof
partigglar apalyacrylicdithni cl'e. Fornui ations for injection rmay
be presented in unit dosage forme.g. in anpoul es or
in multi-dose, utilising a conpound of the invention
The mumipsiay eragemolegallat yeigbt Matod theepadiganianag ¢aregouni ey 2 600G me:ferably

terile vehi i apal | i t.h added . .
= 15 g VTS 2B IRT veks Mo P B W Beperpgrngrigat, anionic
poly RS RRMSI sANSble 8Pk h@BerfeRBY hivl QUfr Waight by 1 &lillRAWR abSve.

vehi cl és, and may contain formrmul atory agents such as

Accadispynanmgbersivabigk nwilerglaamaight Mii ofples solpanierge perspound of from

Al t .ivel ' i pgr.edi ent b
75007t Pt grderblicka i C e hAuoeaEre RvhreheToR 24060 o 1
millih, @vEh FoRYpRESs1 BemEI08D to PRSI0k parkRE1a AFRPRIV0 to 500000,
dependi ng on the vehicle and concentrati on used, can

has poevesiasveluablaspended or di ssolved in the vehicle. In
preparing solutions, the conpound can be dissol ved for
injection and filter sterilised before filling into a

A sudHIL @@aﬁic\ébﬁflerl}]%r ﬂf@%ﬁﬁaﬁioﬁ@coﬁﬁﬁ)’uh@ % in’%ﬁ%@@i@&%ﬂysﬂl%m with the

adj uvants such as a | dcal anaesthetic, preservatives

abilitgrid stell flerdrgapiab@k insmtarad vddsbog/thd biomddia] weilelec Peeferiial solvents
nhance the stability, th onposi tion cap be frozen
are, {3F Pam APy aqu%l@fs-r Exfaxa%%le@i rC giBohahen AR e o EfhgRRlepr - or
isoprdPAIRT, MACHEHID ctiRALE BEROALhSYSBEBINHIS 2 Acbh RERBRLEbIb-C,-C-
moPsﬁbsféh |aI$§3the’%£%e manner , ei@gp? thgg t%@Ic i
alkylethop aupaticdasdisthelrdeglydal nidnemedlyi ether, dirvttybadglytolbeomgthyl ether
i ssol.ved, and sterilisatio nnot be acconplished by
(DEGME, dis Falhncefraal gisgihAllor e Y Sty S0y ibsur o
to ethyl ene oxide before suspension in a sterile
vehi cl e. Advant ageously, a surfactant or wetting agent
is included in the conposition to facilitate uniform
di stribution of the conmpound. Lotions may be
formul ated with an aqueous or oily base and will in
general also contain one or nore enul sifying agents,
stabilising agents, dispersing agents, suspending
agents, thickening agents, or colouring agents. Drops

e S S o
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a readily available isotopically |abelled reagent for
a non-isotopically | abeled reagent. Al publications,

WO naisodisagy but not limted to patents and pat ePCT/EP2007/064241
applications, cited in this specification are herein
i ncorporated by reference as if each individua
publication were specifically and individually
i ndicated to be incorporated by reference herein as
though fully set forth. The-fell owi ng Descriptions and
Exanples illustrate the preparati on of conmpounds of
the invention. Conditions, Hardware and Software for

The @Eﬁelrpﬁékg J‘s%i@ g}é ult?dgglanﬁg gfré’@ %ﬁg oe%&é%t%iggo?gj/(?gltmore of

the abewt- meﬁtm“ne&\@rgaﬁ[d sobhkaf3. ﬂh@msafce AfgivbenteviidPaffenthe efficiency of
Agil ent. 1100 Controller Waters Ach|t¥ Binarg Sol vent

the pracsargd theretore shauliliva Ymiethi eudlbdraiperiblpapesgdinglywitiypreferred to

empIEL AN g RedPog, RRFE R O SRRy Ry than 10%, more

prefdiibl{zleSs thdi G0, 204 innpdrecM@t1edsshdvb®s lof waterer si on 4. 0 SP2
or version 4.1 For 5 m nute nethod Col unm The col um
used is a Waters Atlantis, the di mensi ons of which are

The %phgpmsgi’ltge ga gmc i&%é%%ngﬁrg% rgah 1%?1% cﬂs@% féirghlgdl‘%%ﬂéag'g)élg in general
has anQEiicpWehlleRhe @fg@éﬂ jusl S@lh&@kt 5 —rné&giréiﬁfa‘b[}j + @, cvel nith80
Form c Acid Met ﬁod The generic nethod used has a 5
preforghiy freny Lixte df, and ingartichlagdom B8a33 4 97 4.8 97 4.9 3
5.0 3 Flow rate The above nethod has a flow rate of
3m /mns For 2 mnute nmethod Software Waters MassLynx
The RiitfdnOfdr Geakmert ot TidtheaRhLdrticld $E6bviod & MkiBhiS poB/atrt Y
BEH UPLC C18, the dinensions of which are 2.1 nmx
50nn1 The stationary phase particle size is 1.7mm

t = Water + 0.05% Form.c
in ecfiginh Fher GpaeSREHF o £ PR apipiiinorind a G LTS fheprocess
of thé\iveniiéa B\c%’ilﬁlg’fy Yhe éonb@{tfhﬁﬁﬁ bf the\yat C?anoﬁtd QREhoVAS th fhe organic
Wat er Met hod The generic nmethod used has a 2 mnute
solvaniist farexample fedvo0d tod6 igddpieesatdy filoowl raat eg/bfand mashpueferably
f X fg*ﬁw# F vol ume for the generic nmethod is 0. 5ul
rom7fo 10, Hperature is 40deg The W detection range
is from 220 to 330nnOpen Access Mass Directed Auto
Prep System (NMDAP) Hardware OQpen Access Mass Directed
A pr@fmpd tregmentirehttoncoemiliog tofhethieschvinbowiongs a iol\tﬁmeofsa polyacrylic
. 60 dlent ers 2767 |n ect % 8{ 1.
acid %% (é(?%o 3@3&6&@) ﬁ?WHEﬁ%}g apd 3 cmlep%q%rssg d e group con51st1ng of
methaB§hit hLQEBhSEiched, ki ARRBRde, iMBSHiE a&@'Nﬁffﬁ;ﬂﬁ% yrioli@ohs 0N
115 post-fracti on W detéctor 1 Conputer Sys
methgbfinylethe, Mryllammfs N N‘Hbmttymbacny&armdéjoﬂldjarmoiihenqutqllymhylene oxide,

in s Gl iR e OPRAL 1 Tt he oy iSO Fimber average

molek@lglg@vgl SEI- DE o? E@tﬂo%f}ﬂlcgl@ﬁ%nﬁﬁ ok b&ﬁcﬁyrﬁ&z@ ﬁ'o?n J)z_’jﬂ‘ﬂj‘to 1 million,

Sol ven Agueous “sol vent Wt er 0.1% Form c
and wdrdinBhe pmvgmnloétmwﬁmn is<NECN. Water 95:5 +0.05%
Form c Acid Make up solvent = MeOH Water 80: 20
+50m\vbl  Anmoni um Acet ate Needl e rinse solvent = MeOH:
Am ?errrg\@gt@l%tjsglﬁgnlyﬁ JP&’iﬁ t(QTl% %seflﬂ M@etﬁ%ﬁh@&j%l{m% ofa
e used dependi ng on the an yt| retention tine of
polydcngiccoitlowing ofiuhbdrereape mdldcuhaweight Vi-ofifroat 20000 to 750000 in
ethaqroid Vyllggxngta tl{?ﬁ,ﬂlﬂi leion‘gﬁ{eég faﬁgﬁ%qlng‘]j]pog}té al% fllldpamcular from 1.8 to 3.
re-equilibration step. MDP 1.5-2.2 = 0-30% B NMDP
2.0-2.8 = 5-30% B MDP 2.5-3.0 = 15-55%B MDP 2.8-4.0 =
30-80% B MDP 3.8-5.5 = 50-90% B Flow Rate Al of the
above net hods have a flow rate of 20m /m n.
Alternative system, Hardware Waters 2525 Binary
Gradi ent Module Waters 515 Makeup Punp Waters Punp
Control Mbdul e Waters 2767 Inject Collect Waters
Col um FIU|d|cs Nhnagervaters 2996 Photodlode Array

~ o o AL a2 s — g~ M ~ . . o NN PN
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G | son Aspec waste collector Software Waters MassLynx
version 4 SP2 Columm The col ums used are Waters
w@bdoant483g t he di nensi ons of which are 19mm x BODEP2007/064241
(small scale) and 30nm x 100mm (|l arge scale). The
stationary phase particle size is 5mm Solvents A :
Aqueous solvent = Water + 0.1% Formc Acid B: Oganic
solvent = Acetonitrile + 0.1% Form c Acid Make up
solvent = Methanol : Water 88:20 Needle rinse sol vent
= Met hanol Methods There are five nethods used
dependi ng on the analytical retention tine of the
t
The EATRRMHond B L B%on SABhOTNES o blerar @ R fiu bl i por s
for eSarbplaibp yingple aliking of Ehﬁ&hgr@dﬂnﬁsﬁw&ﬂh lakd 1|[1fe&t1$diﬁl0$,ﬁ1q&r se and in
Large/ Smal | Scale 1.0-1 = 5-30% B Large/ Smal | Scal e
genemal sommercialyravaalle ﬂ’&r@%?‘@ﬁ%ﬂeﬁtﬁx@@(@@%ﬂ@ze acidicpFypalpgomay be

perf Gt BE6RRBH, b9 Rt oy CHL o p B QR frtydipus acas

in orpami¢itddseritd, Wedth Anthan@l/HAUidrd Bls@toramerddigvitvaadteAl | of
t he above nethods have a flow rate of either 20m s/ mn
(Smal | Scale) or 40m s/mn (Large Scale). Shallow

The tg&%gxe&t tf\?hezlgr ﬁ]%}}%%l 3t é@% 8&/1%1 tg‘é Pr tgljeét s% t‘fo% %%I %1%]97 %?fo‘ﬁ%ed under

ambikR @@didiofs bat3n kldvVated Fer ﬁtﬁ%’ Bpbadife 013 the dobredt @setll Forexample,
61-77% B Condi tions use NMR Har dwar e Br uker

a terrzp@mm@ ofjfopmakthiog10GC BprQ%é%bIBﬁAuB@OtOMF Gsnempleyeddnykase of water as
nce 0 Consol Br uke DPX25 ruker 00Q-o
the s rooa&g@ T t\%g[rlse a E?Sn%[%eratu eerf aor gxqm R/F?A NC%O%O 95 C and
prefe@m} frohd 1949 &e@tly\gémablmda HIMRc YRhGh@R 3. 0
Chr omat ogr aphy Unl ess stated ot herw se, all
chromat ogr aphy was carried out using sili ca col umms

reviatio
The (R B P8 oot h STy ey i Bloke SRR alter 7. For pagple. the
bionred ¥EL 806k iBirkdised Btthe@ltmBAtZQutiod] &tthY tre@thRRef sdRitfNGs deposited
et hyl acetate DCM - di chl or onet haneDl AD - di i sopr opyl
on thg batnesheab oxtiel catuefapivEor examplay by dimpittgy bryingt iravieg DigFcading,

povrlgettiaf LML 0 T do DMBO. o, di et byl sl phaxd do
L/" -ethyl carbodi i m de hydrochl ori de EDC -
L/ - (3-D met hyl am nopropyl)- L/'-ethylcarbodiimde
The h@edm@mttalms ipthesc EDQ time p;er.i((dgoflj ﬁmihg:tlea rp'rerf@tpbkym/ll 1)1i.nute more

prefeghly SaEroub Ard stk A Gt Ep R fqalment with the

polyatfioid E&ﬁﬁ&ﬂl‘ﬂcih@'bmtﬂéadlgﬂ BfeRlc is removed from the treatment solution and
Benzotriazol -1-yl -oxytripyrrolidi nophosphoni um

workiad xipf fou oxapptlesysilasaib®tHBelowt et r ahydr of uran dba -
di benzyl i dene acetone RT - roomtenperature 0C -
degrees Celsius M- Mlar H- proton s - singlet d -
Accd#@iﬂ? k&h PPeferrédrénmo?ﬁant of %ﬁ@&ﬁmﬁe bidHRIARE Ertn%le'vegﬁowmg its
deuterat ed met hanol LCMS - Liqui d Chromat ogr aphy
remoSpleftom oletreaym i@/ shisition L|1sqmnmhc€éhlrm1mlaa sgvaphyhivhéss the ab111ty to

shringllﬁec 3rcggxglg Mat@nﬁEg% g Ly Ogr%t 1p%g?tgée El echﬂgégml%lble with
the s%%&%f%é tY@atﬁléMbﬁm%ﬁ TQAIBbRAGARIY fos@ls foIlov%aufp%@bt 44, for

General chem stry section The internediates for th
exanple pataf ¢thylewdf glyy b, gyanpl &3- pmyanndntol muﬁsmﬁasnhgtedsfa)o@referred

solve@é&ﬁﬁ%gﬁoglgb;t{:;gg v%ﬁr%eerf %p?q%li‘ttlgl,c the %mmedwal article — following its
7
rem al' arﬂ (‘gﬁ)é(n% efn# l?trh%mtl 8":?5 ;1‘135%9 1 oxy rﬁgﬁgﬁz}?@) tlz s?éutmn) The time

and NaHCO3 (2.95 g) were dissol ved/ suspended in MeCH
(14 M), heated to 50 OC and stirred overnight. LCMS
anal ysis showed the reaction was inconplete after this
time so a further portion of hydroxyl am ne. HCl (978
ng) was added and the reaction tenperature raised to
80 0OC. The reactlon was conplete after 4 hours The

. o a .- T T
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400MHz) 6.50 ( 1H, s), 7.27 ( 1H, s), 7.36-7.45 (2H,
m, 7.88 ( 1H, s). M5 (ES): COHBN3O requires 175;
wo o0osd7836 (M+H) . Description for D2 PCT/EP2007/064241
5-{5-[4-Phenyl -5-(trifluoronethyl)-2-thienyl]-1
, 2, 4-oxadi azol -3-yl}-1 Hindole (D2) D1 (174 ng) and
nmet hyl
4- phenyl -5-(trifluoronethyl)-2-thi ophenecar boxyl at e
(286 ng) were conbined, treafed with sodi um et hoxi de
(21 %w in EtOH 4 11 ul) and heated to 120 0OC in a
m crowave reactor for 30 mnutes. LCMS anal ysis showed
t
pericg 16 HEAGHPp WD it RRERC, Sedfly TN P Tl B! Flrably <
30 sacerdstrhom prdfitabilye< Whsccohdinis cofficeat tocacBdmplighethe ligthkapt bf the bulk
H20 (2 m ) and evaporated to dryness under reduced
mateplssure to give the crude product (41 1 ng) as a
brown solid. The crude residue was purified on a 40+S
Bi otage cartridge, eluting wwth a 0 to 50 % m xture of
It is foEAE profepet ol eliowdhh ie. shithitage gRyehd hlanieﬂicbl@rﬁaemmmed with an
(122 ng) as an off-white solid. dH (CDCl 3, 400
aquegusg@éutggq cogg)rlsrylg weptrqlppr s{1ghtly7ba@;p 1,dgr @@ppplem prag@ qf 7 to 10,

poichs Bl Z7 5o o ot o 28 e Sl
advafhtvbddtkly. m@eé‘cﬁil’[eilﬂlfdrﬂfér f@iedﬁﬁltﬁfﬁdeﬁ Iple a salt, in part1cu1ar sodium

3-(5-{5-[4-phenyl -5-(trifl uoronet 2- thlenyl
chloride, gr pxthbleAvIftes-for gxamply hﬁb@sphateﬂa% pi- dpantderee tB‘Bl}m@’z is again

dlpp%%n?%%gmﬁle bg?lrﬁeZ(ﬁ ca\é ﬂw 1§PI\4E epoP% f%?%frl‘% ! ré[%aglgﬁje n%%noﬁ for this
additedidl ReataBghtion slepds anu@mr dHthL usuMilyartirhdp&iddi df&lLrﬁMﬁte

showed the reaction to be |nconplete so further ethyl
prefegatiy Srfseeids m@pwﬁga@ﬂ &elél) scamday) sudheicrittp naeqonig)hsh a further

imor R OF By oo i ahd P ISR En PR R Rk na i

furthBéddutralifitied s tF‘&Q&aﬂﬁ@M thkhi2Oan dTiitiari 2ioh Gndy33e&lonW@$ one step
renoved and t q(;lueous solution extracted with DCM

by dlvhﬁlgctkmblpmdlcglr g @saIV\EcEJ@OW sogdm@\&,fra wigBbase hiavingss pld of, for
oxardf: SRR3R e b e i o BB at p ke Sion.

el uti ng vvlth a 0to 25 % mxture of EtOAc in petrol eum
ether and then again on a 25+Mcartridge with a 0 to
The Bomlieilxaruele theh nEyGReworkepep rod Eoshet inerusual ginner.thee example,

contascaieingescag ound ag/': ]bjf 02 )a s%efﬁlfitiétg%epn‘%%hic chg%pv}?siﬁ%ﬁ% ejxample,
autoé}a\;ltgg/{h%go%lﬁétéle%%ea @or(a%értaﬁl)tlm%pgf%d( at )MI'ele%tted ?engﬁ'ere{tulsleHFor
exarrﬁ)lefl @u‘(octh,ngé))r a MBe (pESébc) of 2&3@]&&@@% NSOB S, e pantieslabirorh; 30

mm%qs&e g &%gié gt erature 0 lqg to %00%3 hSSAII)rtOSGrnne?st\IIaYuable

3-(5-{5- [4 phenyl - 5- (tr| fluoronethyl)-2-thienyl]-1
, 2, 4-oxadi azol -3-yl }-1 Hi ndol - 1-yl)propanoate (D3)
Acccﬁsdi{lg 1¢ thegmmws of5th¢ tnvieﬁﬂicm; bomstdigal drti2les hingastichilat ophthalmic

4- oxadi -1H-| dol e 00 ng), . et hyl .
articlgs, W%%W%@é\%]&%@ R ERTDE n%%?@ﬁﬁgﬁﬁv%%g% ﬁa%rethws% thgprior art,
whic %k%os%ﬁ%l&%l’fﬁﬂ@%leJfétoprgglcfaf’%urﬁogég,% %.'aF cBntact lens for

m crowave reactor urther 1 e of ethyl 3-
exterlaled mzpr. doaccatpde, tA87dahavewdsglasidtade ardatiihiey amdXttricgty. This can be

heat e or 30 . m_nu Thereacti on m xture was en
demwgasg at{’éﬂxaf%ﬂl%wl tf}%ﬁngeﬁ tpcRAt ARPINg |atV@We%llpP6Wg%ere piace; or by

Vlsuﬂg%ﬁ%@gw&(%ﬂéq gH&Zt ﬁlggear?ga[_lﬁé@ﬂ}eﬁﬁ' 'P%g %ﬁ;ﬂgl%lsﬁe drop static

O
4.50 (2H, t), 6.61 ( 1H d), 7.22 ( 1H, d), 7.44-7
(6H, m, 7.89-7.92 ( 1H, m, 7.98-8.02 ( 1H, m,
8.45-8.46 ( 1H, m. M5 (ES): C26H20F3N3(3S requires 5
11; found 512 (M#) . Description for D4
3-Chl oro-4-[(1-met hyl et hyl ) oxy] benzoi c acid (D4)
Propan 2 oI (2 45 m) and PPhS ( 1 .18 g) wer e

o o o a S~ N~ T T
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(3.54 g) as an off white solid. M5 data as above.
Description for D6 Ethyl

W@2§03/0(483€ 3- chl or 0- 4-[ (1- met hyl et hyl ) oxy] phenyP¢FEPRDOHO64241
oxadi azol - 3-yl ) - 1Hi ndol - 1-yl]propanoate (D6) D5 (100
ng) was dissolved in DVF ( 1 .5 m). To this solution
was added K2CO3 (58 ng) foll owed by ethyl
3- bronopropi onate (72 ul) and the m xture stirred and
heated to 100 OC. After 1 hddr- only 5 % conversi on was
observed by LCMS so further portions of K2CO3 (97 np)
and et hyl 3-bronopropionate (72 ul) were added. After

com B DG SPEEORTLEHES B IR SHE D grop s
analygist syteineftormKirhissORMids b H hidaraburg] GedndogM Whilldiiincosted silicon
were washed with brine, dried over SHA, filtered and

hydregeh sefagt densepingicerat e @iy sonBgtanele qifiGstoJ9g° or above, a
r

oGR8 B SO 0 SENHEMIB, M0 080, Ar
toolstfbi dt@essmg'nﬂém@)eﬁé{oqﬁmy @haswlct @ osidlgh dbtathablc@odrding to the

400VHz) : 21 (3H 1.45 (6H, d), 2.85 §3é£tH’ t), ‘
proceps pﬁtl&egp.yen&))n avg A1 R( "ﬁl|R r{lgasul;gmpggtS(or 1h,q SuglapBdaok dyg abgprption test

1 1H, d 7.45 1H, d),

as de%“bbf%em Qlcﬁ“g Eé!‘—‘!B%I%% Sefﬁog o % 1H, s) Ca %

1H, s) M5 (ES): C24H24CIN8Cﬂ requires 453; found 454

(M#) . Description fo
In ad@ﬁ@nc’momedmg]_ qoyices- qgﬂth‘@a]qmF @dgvices such as contact lenses, comprising a

compogﬁ oxegl pétlz %10 X%»]eg{] 3n qaq}e VSt pr(OB%chg bt0§861pat1]31ht3’ c&%d with
good(mdchdnid®l)pr¥fiiGesd G%ﬁé}hl\be dhdr® isDEM rh#rebidTlalih@ish $Hidi16wa8b-crosion

overni ght at room tenperature. The reaction m xture
whilggeod echagichipreperitps denbeNPrerdmpis fosad i 4 lpw—@@tlorrﬁeefﬁcwnt and
ueous sol.uti,on was tracted w. th.t
low TR RaP O el SRl ik 4 Sl g aterials ofhe

inveNRIngs B¥RRSk Al ditndhsnasshmch of & hﬁ&i@p]ﬂ[l@ dutFicc\Wasting at a given
triturated with met hanol to give the title conpounf

bulk gapgerm pecasding br bamvsotiomdocFet afiedh #m wisusldmnspreency.
evaporated and the resultant brown solid triturated
with DCMto give a second batch of the title conpound
Accdr&%é té'Ehk p@&e@s %’F ti%ﬂ[hv%f?ﬂlcttﬁttol)oﬂl'ég&%l%“[(lmm )41@ @Mfgc)t le(n]ses31¥my be
septe
coatqgl)verW fa‘s"o tl(at 1[s|—W1t]g)1 secondg n@vgﬂhelqﬁ; thegoatgd @I‘thS adg me@‘lam]:ally very

stabl%a@c[lﬁq‘%) QSES?E% at}:ngﬁhff% ég ;ke §sd{?ﬁ%ss§)§8th%$s 1%1ay be coated

d1rec@§$81'[dvﬁhg it rﬁﬁm%ture This makes the process of the invention, hlghlPI adaptable
| or 0-5-{5-[4-phenyl -5-(trifluoronethyl)-2-thienyl]

into a h],gﬁ Vohoxanhs2700dBtigh })FOI‘,HBS[] sohes (ix8JonBRt [cBOManygfpctandg process

. 65 di DCM (5 m) and stirred
as dl%ﬁ%ﬁ@%ﬁ&%ﬁﬁ n%e %ﬁlg The reaction m xture
was then partitioned between DCM and H2O. The DCM

sol ution was evaporated to dryness and purified on a
It is @r‘a}d:lﬂ@ﬁy sirprigag that the isddee tehtmdémgeanirdihg g BB prSefbinvention in

gene{nq]l Zl})%%rlf%o 6%:%@ I?I)ége el he Ie gncgqr ane(gg;;}qla et e%r(xﬂquhlle prior art
oy 1] O L G018 . v
transﬁﬂ@mrlzt)y wite? 801(tenl$-br dE)v;ce7geéﬁle‘rZ'y Bedg. (cﬁdnhletm) of arcoddhc( lehs), said

s), 8.05 ( 1H

paramgigys argpotrpt egst Fﬂﬁl\@éﬁ%ﬁ‘@&é’ qfﬁegteéiy thg Br@ﬁ%swi&le(lwqqﬂpn
. Desciption 9L/-Hydroxy-1 Hindol e-4-carboxi m dam de
(D9) 4-Cyanoi ndol e (850 ng) was dissolved in EtOH (25
m). To this solution was added NaHCC3 (2.51 g) and
NH2OH HCl (831 ng). The m xture was heated to 70 0OC
and stirred overnight. The reaction was inconplete so
was heated at 80 OC for a further 4 hours. The
reaction mxture was filtered and evaporated to give
the t|tIe conpound (980 ny) as a yeIIom13en1soI|d No
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hydroxide (2.14 g, 38.2 mmol) in ethanol (35 m.) and
water (8 m.) were heated to 90 OC (bl ock tenperature)
wo 0008974838 Fur t her pot assi um hydroxi de (2. 14 g, PGBEP2007/064241
nmmol ) and water (8 m.) were added and the reaction
heated for a further 18 h. The reaction was allowed to
cool and was neutralised with agueous HCI. A white
solid was collected by filtration and an attenpt was
made to purify the filtrate Ildy SCX cartridge, but this
failed. Both the solid and product of SCX were
conbi ned, net hanol added and then the m xture acidified
i t f b
In th%"h}geﬁ?ﬁigs? t}fathé AMdi \/\%tecdh&%argpl%%h%% @g%rge bjlc}u‘rr:l{sg%&&gr ¢ Ee‘fﬁ ratures are
givemsdegebewCelsiuseAhangd watet caltadt angled dicodddd amdmon-g8oattd lenses are
nmet hanol . On test scale this gave the title conpound
detergyned %ﬂeﬁ‘élk@élab@‘@( 96 ny, 0.41 mol) and on the
remai ning material gave a colourless oil (563 ng, 2.41
nmol ). dH (nethanol -d 4, 400 MHz): 7.85 ( 1H, d), 7.74
( 1H, dd), 7.03 ( 1H, d), 2.85 (4H, dd), 2.73 (2H, q),
1.72 (4H, m, 1.61 (2H, m, 1.25 (3H, t) ppm M (ES):
ExarmoplesioNoe requires 233: found 234 (NMH) . Description
for D14 Ethyl
Exansple | Birepangtiol ofwy treatinienii seltipnS- pyr i di necar boxyl at e
(D14) A m xture of 5,6-dichloronicotinic acid ethyl
0.36 gsjf edSh(( pdlyadd@ichcidd(M,/=9000), Pgdyscicabd)ds dBsdl8&binramix4urd 6f 80 ml
pot assi um car bonate (632

,. 4.57 mml ) and
cthanSp AIKB WART (04  HEN 9K DN § &8 iy dfochlssicfeMkigathapol (Fluka i
h
19933 findh bPTISLELRYE 10 00 ERRNOEH, 1T ¢ e

A drdSpi&Cdf itintré@atedoRitioh 361 Qe H Z’Q) with.wedpHeandicatofpaper (Merck #
was added and the m xture extracted with ethyl acetate
109%%9990 4 m ). The conbi ned organic extracts were
washed with water (7 m.) and brine (7m _) before
bei ng dri ed (phase separator) and concentrated in
Exanvisle QOPitcpargiiviof Nevft dilitdd Banpeloshtas 1@k haviapgRaddicl td its surface a
1.06 g, 4.17 mmol). dH (nethanol-d 4, 400 MHz): 8.45 (
polyacpylicepcrd oatige ( 1H, d), 4.31 (2H, q), 3.82-3.75 (4H,
n), 2.0-1 .93 (4H, m, 1.36 (3H, t) ppm M (ES)
ClZHlSCIhQCE requi res 254, 256; found 255, 257 (M)

(i) Pﬂ@pa@ﬁdn’pbﬂ 188 silieén Bldrogel contact lens
- Chl or o- 6- (1-pyrro|%d|nyl) 3- pyri di necar boxylic acid

(ia) eraggtgtnrgﬂPDMS crosslinker |

Ina Af Bio %_ 1 % OP %@36 d%_q%{)g \ Bglp%ldlh gén af;(%o?ﬁze)% vgatgr are mixed
to d1@61:l@0]#15a %Qﬂatém hypdaiex 100 o @Mis-3-B8nsfropyldoliimBml kilv@se (Shin-
heated at 40 OC for 18 h. The reaction nmi xture was

EtsugyiVoeed 16%)@@@&8%@1@%31 0pe gtof bane dA vk heazmr MGIquinrpgd With

tIe und

overafofitrlng P TBRHC Rl e odnl it ® Rt S8 aiER-ow
controlld. ¥hé W@%lﬁ@otfs?a{‘e?’th@ﬁ cha]rgé@torfﬁ@ kdactod, 2h888Z&t for 13Ainutes with

The filtrate was trapped on an SCX colum, eluting
heavyjagitation taprasincaan emutstonaltbd gtod agpiylayl ehiptifepredissplecd in 100 mL of

hexa%%)é%)(ﬁcgﬁggeag %n agirégn 1?196'1 ! ga%%ﬁaﬂl%hh))rlde golggort Sf'qu(bjlropwise to
the e?hu?s@o@un@r iy aBkatioh Rer 3ne R (A erilsioVRR s‘.(tl%%li)fo@(prﬁﬂnutes on

N2 2 reqU|res 226, 228; found 227, 22
comr[be@mr ofph¢ addifior altdltﬁelﬁagtahyh igstometd bed ZlmphaBQSI age §lMEY to separate

ovengg%ltr ;I“Eén a&%oﬁ%ﬁ&sg LD gfzq;?ceci réd[t'he o% 50 §%éé@]§h%v1ge with a

m1xtﬁ1%rb(f9rﬁ K@@S%W@%s@fvb& iPGh@r. (The @PodFic phaddih tHHler)ed over
dropwi se fol lowed by a solution of sodiumnitrite

1.24 g, 18.0 mmol) in water (3.43 m.) dropw se. The
resultant m xture was stirred for 15 m nutes and then
added over 15 minutes to a solution of potassium
iodide (2.98 g, 18.0 mvl) in water (6.0 m.) at 0 OC.
ﬂm mxtme was ﬁlrraiatroomtemmrMUreforZ h.

o e a A NN
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1.32 (6H, d). M5 (ES): G OH11Br3 requires 258, 260;

found 257, 259 (MH+) . Description for D22 Ethyl
wd2dmsom338- chl or obenzoat e (D22) To a suspensi onPOT/EP2007/064241

4- br ono- 3- chl orobenzoic acid (5.00 g, 2 1.2 mmol) in

et hanol (50 m.) was added sul phuric acid (5 nL) and

the resultant m xture heated to reflux for 60 h. The

reaction was partitioned between ethyl acetate (50 ni)

and water (50 nlL). The aquedds | ayer was extracted

with further ethyl acetate and the conbi ned organic

fractions dried (phase separator) and concentrated in

magr{egﬁ%gsdlﬁteg 'gl‘{tgre%gg II;O' JJG %@g@%%cé%egtr%% ag‘.b%é%(ljak%ator. The

resuld)lg oil 1Qﬁlrther1{hlr1f&)i by?h1§ﬂve(cuﬂdrl drdia} to dordBin€ Rkhgh€)Analysddf the
§ i on observed. Description
resulfipg pwzlsctétyrfwat@n é%‘{eélrsé) Wﬁ(@EWgtqﬁ G5t dpplo s oat e
(D23) A solution of isobutylzinc bromde in THF (0.5
M 30 nL, 15.0 nmol) was added under argon to et hyl
(ib) Prepratiar F-RONSIcobenz@alle (D22) (2.00 g, 7.60 mml) and

t hen
In a 4-Libeakyrs@ i hanehdrpfHes SR iermsy¥abd pae éré kgaafdgiwnizad piajer are mixed to
dlSSO(?V ﬁl 2L dééag%t 11 ihge%g%ﬁ%&n C\g‘tsng %gy?ﬁ)épr(og%o CP?dll’n %ha;f'sﬂ?g%n)e (Shin-
Etsu fMV\T b@ 4300} 446 disSEINeEMmt 108 @cbfihax ¢ N0l-BRehctdias REprbdavith
partltloned bet ween et hyl acetate (125 nlL) and water
overlqeﬂﬂgtlmn)g with Bhipg agigatereard ad0onL waditipn fyreekbyith pficrantpw
s _washed .w.th wat

d Jhe org €
contPyBETHE Fo s o RPet hBEE) EF HBRR B Rt 1

heavy @gition tHprodubélen Hhedivat 36'\@% owuéﬂyfdye ehibMd&isldigalved in 100 mL of
chromat ogr aphy, eluting wt % Et CAc i n hexane

hexapgard dorgadiothesaddgiogifyend. ri'aletacmle-yl@blﬁplda selutign g added drOpWISe to

the emg\lsﬁ)ounr l!%ne(%llh?aVX ﬁgg:%uon./)vgborte ]?ﬁl}r rﬁga)gmu}mg% s(s%ﬁ_el 813 304 minutes on

completdéh 4f4hb adﬁhﬂo@arﬁﬁthé@kgna@bn 1slst§ﬁyea afd tHe phisese allowdd to separate
(3H, t), 0.89 (6H, d). M5 (ES): no nmass ion observed.

overbghic Thpaqusnus plrasoiudcgartd ardtha ofganivethiagd is mowhed trdee it a

mixe R o SNt Kates e argizaphape i hepglrpd over
magt?esﬁl%l mlte) fileRd 189 WaaHSxSadba Mnl X Er@NRir#Rd 08 Mrofdry Q\Iap%rator The

4 mmol) in ethanol (30 m.) was heated at
resulflog ofd 1mfurt1ﬁhta)mé®dthydnghwaauumedry\mg te oorset waightl Anmalysis of the

acuo .an e res d ethI
rosul RGP O Fo sl CESaPEQ R0 G JODRHATR ¢ er
acidified with 2MHC (4 m ). The aqueous |ayer was

extracted with ethyl acetate (100 m.) and the
(ic) Rroprvatimecbfshgeansstinkatile agiodyrderi ed (phase separator) and

A 2- ];Eﬁc%gte %efaaltcg)g es! enﬂu\ég)%g wi%o Iaﬁﬁ%}c@ﬁn{gﬁo%ﬁég r(]id ar I\?-
1nlet/IV'5L21)um é(ﬁi f@?_lcill gd% ad%)ter aZld%%el(heéd]'_Imegﬁazchﬂ ?can(lg 1}I|solut1on is

dd), 1 2H, d)
gene(zﬁebd, b}ddlssolbﬁng B8P0 c©f PENSS Bﬁ)@tl(ﬁ’ker bwor(hmg 12)](%) aﬁ«b Blih GO g of PDMS

1 f D25 et h .
CYOS%‘mE%(I% 600@“%1{1% ey @%QE@)@H?B@W# ﬁﬁgﬁ %ﬁ}&t&?pb%ﬁ%%%deto the reactor
and c(o%ﬁ)to (36 aT oHitioR"s @ é(?gtg‘égehli%levacuatm%to less thz)m 1'?1 ngar, holding at

3-cyano- 4- hydr oxybenz
vacutumni fet tﬁ/hmntdfse aifBthbd rﬂbl;ess?iﬁmmgrwmﬂi Jryimitrolgeyr. This degas procedure is

di Ioro ane (60 m) at O OC under flush of argon
repe%@ aded ¢ tﬁqn% g‘ﬁé?%%%é%lﬁﬂlg g o iy pHrogst.y |
18. 63 mmol ) sIomAy dropwi se. The reaction was all owed
to warmto roomtenperature and stirred for 1 h. The
reaction m xture was washed with 10 % aqueous
pot assi um carbonate (2 x 50 m.) and then aqueous HC
(2M 2 x 50 m.) before the organic phase wasdri ed
(phase separator) and the solvent renoved in vacuo to
give the title conpound as a dark brown oil, (5.165 g,
16 70 nnDI) dH (CDCIS 400 NPB) 8.44 ( 1H, d), 8.38

-— o~ N "~ NN

% énmutes with



10

15

20

25

and the solvent renoved in vacuo. The residue was
partitioned between ethyl acetate (100 m.) and water

w@ 2@8/0ms39 and t he organi c phase washed wi th sedi/EP2007/064241
bi car bonate solution (100 mM ). The organi c phase was
dried (MgS™4) , filtered and the solvent renoved in
vacuo. The brown oil was triturated wth
di chl oronmet hane and filtered to give a pale yellow
solid, 2-(trifluoronethyl)-43bi phenyl carboxani de (2.47
g) which was used wi thout further purification. To
2-(trifluoronethyl)-4- biphenylcarboxanide (2 g, 7.54

o 0 A0S SR SRR R i

hydr&¢hléHdef 08 gld& AIBNL56.276 godfilvi Ay D8t48r gofl\HEAdecgénISr@dsfeldpropanol.
i n vacuo_and the residue gJart itioned betwe

This a?lﬁﬂplbksdﬂtemamh e Mogcrmpan) S49fgtes pripgry an@fb@l %ﬁdesi fo thggcactor
oo AL BIFGR PPk 04 6L 84 L 98B, AEPRE AR
tempra@dH@dthethﬂéWftb@&i 6850 wig Dfedting rBhPhB@R ohohdwEoN,

reverse phase cartridge, eluting 5-100 % MeCN in water

In aerogil vlaslan fesdingunlitionss pre@aﬁeaémwg ‘coapbayirargBohyrychloride

o AR R 5 AR F TR A0 AU s

temppfa@6e etacBYs 63°C,Tthisf Jolioaneslbyly) ddbedinih aﬁybmrhmoylgh the

acid £D29) Batch A: A mixture of D98
degam«m{ﬁf Criramiy PV s drhomrse The Feacionpia thag, Coatlgwdrﬁ*rgB‘SC for an additional 3
houlr{J (}))v?g lg eeax1§;e aoglséolnﬁ%sl £ and eﬂrﬁ/ Fea(:tf&bs aélowefi to c%ol to room
tempPRE@ssi um f |l uori de (689 ng, 12.9 mmol ) in THF (8 m)

was heated in the microwave at 120 OC for a total of
The wactinixéye 188@341@&1’@ t<Aa iliasds YrdestigppedizglveB0n 4AT( undggacuum on a

rotaﬁ%&g&t%@%g{)g@ b3 %%ma(n%egdo ThY ’sol%t'igﬁ; isqﬁn%lI s)ld)wly mixed with

2ooo(§bme%1@&wdtw§mfupnpag@ﬂaﬂ8@ WddifighalBolvei & RethasShieRtd until
uoride (344 ng, 5.8 mol) in THF (4 mM) was heated

abouf aOQ(}@Ofnanmb@\mnatDmm thig strippin@pra¢assttes solttinm gradually becomes

[ ned
an crhF phy B Ehlibh B p Db hED e iR e SRLTD Sgeutar
weigh€&tGem¥abraRb bhfil B pBindatcadRd &M RER RISRRYSRmt 0 5%
Et OAc in hexane to give a mixture of starting nateri al
This amdlsmmp Ithecah altgddlm a 2hicsctonegnpred witlsodissdIstrethgi refrigeration

oongsRRRasy w0 o st Gt b WahadBien NPT SFar

T1tr11%‘ dhb l?@acﬁ@ﬁ' hifktgrdid itdntdodrRado et wesn, DENLADS, 2M &Hdrged to the
he ag. was extracted with fur%her DCM  The

ernulsuogénd stllpéthmahsmbneeTh@ﬁmlmd satntd ncomtemmib at €8 by nntermittent

ad it S GH GO B e sk ikt OGB! BN odhgrpadded
over %QQ%Mg %, (y‘fYﬁ%@ﬁuﬁlﬁ’ "ﬁ{eféﬁﬁlgs&ltﬂ?s stt1'r1teh %1‘3291'59%%1" ngraﬁleﬁ‘ the Titrino

te solid

is set(tﬁ Iﬁ,euﬂnz)hze ThedetadtidnZnixBide bmaddlﬂoﬁ of ¢ lﬂ_%l sothion ®f Bﬂdr@chllbtlc acid.

dd),, H, .d 13. 57 1H hr. s). N5 (ES):
The Bl ucgifed illrl%%ﬁlm?n% a8 kvnpfegular beehi fysroffgmembrane
unt11ftl%r1?:e|;€1g?t8 C%I}dl%:CFaln?? hsobre(l)or‘r)ve t2ﬁ' )}J[%/CH& glhg rf]irel%lym%cg?nggr)l&r}l?r is isolated by
lypoaiizhtioh30Thi s material was prepared using a simlar

nmethod to that described for D29 using

(2-fl uorophenyl)boronic acid and D98 except that only

a single coupling reaction was perforned, simlar to

batch A and the coupling reaction was heated for 20

m nutes. M5 (ES): Cl4H8F4Q2 requires 284; found 283

(M H+) . Description for D31 Met hyl

3-cyano- 4- ( 2- net hyl propyl ) benzoate (D31) To net hyl

3-cyano-4-{[(trifluoronethyl)sul fonyl]oxy}benzoate

(D25) (1.5 g, 4.85 mmol) was added

br ono( 2- met hyl propyl ) zinc (48.5 m , 24.25 mml) i n

— a1 -
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within the ice bath) and the reaction m xture was

stirred overnight at roomtenperature. The reaction
woroosore3snas then cooled to 0 0C, quenched w t PCDEPIV87/064241

and diluted with EtOQAc (~25nm). The m xture was

partitioned and the organic fraction extracted with

water (-30m ), the conbined organics were dried by

passi ng through a phase separating cartridge and then

evaporated to dryness under- Ideduced pressure to give

t he crude product. The crude residue was purified on a

40+M Bi ot age cartridge, eluting with a 20 to 50 %

. j hexane. This gave the title
(1d)%p8ﬁ%g%‘ﬁ1d&?§%%gn%§ a white solid. dH (d6-DVBO, 400

18.83Vktoy theQ;oB}&ne(r obHinegl)acc&dB@ t6 sﬂ:bl (1c$ e cﬁssﬂxﬁved inldhpreRimately 200 mL
7.49 1H, d), 4.73-4.81 ( 63-1 .79 (2H_m,
of 1- mroggnqlgq.qncg)tratqyi tgga(m_g tqtz)l SOWSO{l Eg}ght,@gg@@mzo 0.45 um

[ o
et L1 08 T 238 M ke ERSRELRSA90 o 01 o
hydra')qr &« B}fﬂrmyeﬂﬂlafmethylprop10phenone (IRGACURE -2959, Ciba Specialty
ormyl -2-{[(1S)-1-net hyl propyl ] oxy} benzoni trile
Chen(neele) arg ZQ@F‘N’@ anqtheeomen Js then epriseitgateion fined fprmulgiipn having 60%
sol1d§‘dded sodi um perborate tetrahydrate (334ny, 2.17
nmol ), the reaction m xture was heated at 50 OC over
200 tpef weekendatidihae eaetih@polf(sioph Rn¥a®neenieefinotisedd the molds
i n-vacuo. Water (~50m) was added, EtOAc (~30m ) was
are clpgerh d hamepleherc (tapdradipied o | onwdh ap w&raaeplﬁdggét sapgee having an

1ntens1¥ faf t1§ \MM mgel“ﬁreorrngld\éma}rehthe% %eé atngﬂag contact ienseds are removed
ed organi cs were evapor ryness un

fromrtﬁag@ﬁdhm@ssure to give the title conpound (245ng) as
an off white solid dH (d6- DMSO, 400 MHz): 8.17 (2H,
apparent d), 7.39 1H, s) 4.68-4.74 ( 1H, m, 1.55-1

76 (2H, 1,31 0.95 (3H, t). M5 (ES):
(i) Péi%éwe%faf%g&% ound 220 (M) . Descr pti on
A hyliRIphb& € sticb® hé&%ga C‘roﬁt(aét 16179 gbkained accordngFéco (id) above is Iplaced ona
- met hyl prop oxy}benzonitrile (D37).(2R)-2-Butano
lens l(lazid@nge leps %Q enwlth thedsnsdis $ol iveetrsad aDkgont BOnperatutgrior 5 sec into
tion ool dto.0
the i sl GORR TR OREePBiIRs f Tmakysl” By K in RS g e
treatﬁ’i@ﬂl‘r)sohﬁloﬁ RO dnls BB S8h TRRRY is rIREd FIr9tdE f MRBteP bath hed
0 OC for 10 minutes after conplete addition.

Subsa}uﬁnhluotr@et@i foo 2r¥p¢ menpfmsphate beffe(red ealipe (PHO12. 'Hind Jongws lens is then

transf 3G SR M Bn seBhes B sl i 212G poRS q%iavmgdrf%sresence of
the pt)saatyh@aamczﬁtufgqs PR ed bl %T@QF‘PH@M@CBB&O@}? arb@ammn at 1728 cm™! at

t énpér at ur e. reaction m xture was then cool ed
pH 268 ag L&t h&d c\m{ ht 3t Vde delydrdphﬂ@ckuvfadzehc@tl@(s further investigated

The artiti ned and the or
by i S BHIBK CERP R e e yiog e E SR fegents and th
Sudaf'HI&N ERniE &t E’sfebq‘ébl*éﬂ bRR?HI Ng through a phase
separating cartridge and evaporated to dryness under
reduced pressure to give the crude product. The crude

e13|d e vvas puri fied.on a 40+ Blote cartr dqe,
0 CO , afta ggggg égqgs surface a

2 ratien o ¢,o liggs ydroge

S &ﬁy@oahﬁ title conpound (310rTg) as a yeI | ow oi l .
400 MHz): 9.88 ( 1H, s), 8.30 ( 1H, s),

Hyd®phdbi¢ silitbhn ld})d,rogel 48nthct1dhsed(lotrafild@r A, &polynidrizatign product of a
79 (2 1.33 (3H, d), 0.95 (3H, _t
m1xe&)§gfs ]Tmans/n[gqrﬁlpor%gyl po:l)’yetlger crossl)mker TRIS(and ’DM?A) paee subjected to
3-Cyano-4-{[(1/?)-1-nethyl propyl ] oxy}benzoic acid
(D38) To a solution of
5-fornyl -2-{[ (1R) - 1- net hyl propyl ] oxy}benzonitrile
(D37) (310nmg, 1.53 mmol) in acetic acid (30mM) was
added sodi um perborate tetrahydrate (471 ngy, 3.05
nmol ), the reaction mxture was heated at 50 0C over

the weekend. The reaction m xture was concentrated in
vacuo and vvater ( 50n1) added Et OAC ( 30n1) was added

o
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yl}-1, 2, 4- oxadi azol -3- material used in

yl)-1Hindol -1- next step yljbutanoate foll ow ng
weyaporass on. D46 nmethyl (2R)-3-[5-(5- D5 ReaCPCDEP2007/064241

heated {3-chloro-4-[(1- in the m crowave

met hyl et hyl ) oxy] phen at 140 O0C. Crude

yl}-1, 2, 4-oxadi azol -3- material used in

yl)-1Hindol -1-yl]-2- next step nethyl propanoate

fol | owi ng evaporati on. Descr-ildti on for D49 5-[3-(1

Hindol -4-yl)-1 , 2, 4-oxadi azol -5-yl]-2-[(1

-met hyl et hyl ) oxy] benzonitrile (D49) To

the s§rf§e:éég%gg14%té Q%‘ gégglrﬁp%d Elt]?éﬁﬁ%% ggf gélg hé)uﬂ%: %% 6&&%&1‘%& in Table I

bdownnl) in DM (15m ) was added EDAC (514ny, 2 67mol )
and HOBt (367 ng, 2.67 mmol) and the solution |eft
standi ng for 30 m nutes. Added

Exar_ép_\{%' gyﬁfegiﬁ?ﬁﬁ&ﬁqﬁ 4'%% ﬁl’i?‘o’nﬁ.dp&%r F g&rﬂ%ﬂ :! eq{':s‘ hgﬁﬁg aﬁ%“'&%d Wits surface a

pdyﬁﬁﬂuﬂkﬂhamﬁﬁg added EDAC ( 117nmg, 0.61 nmml) and FKIn
0.61 nmol) and |l eft standing for 2 hours.

Hydnoaléo@@ﬁluts@rblwdmgeé confert dersendotraiBeonB rrgpolynEpizatas grOém ofa

. of
mixe Ol SR By St TPk 0 R AN greppigreed o
the siif£Rarca Bkt hs ddBEBaDinvEtafhpleat ge). (B0 fdshits SRtsumsdizedrin Table 1
hydr ogen carbonate (30m) and water (30m ). Dried over
belowhSO4 and evaporated off the solvent. The residue was
triturated with diethyl ether to give 353 ng of the
title conpound as a pale brown solid. dH (400 MHz,
Exarfilc BMEGharktiaPof H¥bft dliconthydfoge] Ohtict 1dis hﬁ%n Ett&@rea td—@s {urface a
1H,.n),‘730(1H t) 7.56-7.59 (2H, 67 H,
olyagyyl cqating 8.45 ( 1H, dd), 855(1H d)

Hydr'ogﬁ(?]bzc %H Htm?ge? %tcgcé :YB nﬁ% E@%ly&croné%\ﬁ%ﬁ%r 9%'\/51?;1%1e under the

brangii n%n% }u{nf? 1&? aa?loﬁé}]% S ﬁrnﬁtfh e%{ esct[rtaétﬁ% bovils) zf hen%nJA (2‘ tn%/’l%nrsg then

rinse@fwiftr el é’elv'eﬂanﬁﬁi'es fndvdtdred in gvéss@l)ﬁﬁ@bﬂzﬁziteﬁ yl]-2-(1-
met hyl et hyl ) oxy] benzonitrile (D49) (100ng, 0.29 mmol),

For anhlyg pmpgs;e@ mgbmtpgtrlam@s ¢aksn drgectty o e)vesnetianskls |su|bj¢cted to the
nat e
surtaff DRGSR i EX SRR G0 Db o B PR th Tbte 1
below85mg, 0. 44 nnDI) and heated overnight at 80 0C. Added
et hyl 4-bronmobutyrate (85ng, 0.44 mmol) and cesi um
carbonate (189 ng, 0.58 mmol) and heated for 24 hours.

E Added, et.hyl 4-Qro butyrate (85 ng, 0.44 mmol) and
—5ﬂ%%%geﬁmi%%ﬁﬁﬂﬂﬁgggg——Added ethyl 4- bronobutyrate
(85ng, 0.44 mmol) and heated for 6 hours. Added Et OAc

(20m ) and washed with water (20m ). Dried over MgSO
(1) wettebilgyapor at ed of f t he solvent The resi due was

stallised.from than t ive the title conpound
Qualftgh s 5o O byttt opiedon R e oelens Sl SRR Prgg on th
obsefyéﬁon W st4o9Ind M’!ﬁ% stordg@ 36£utiBh bR rthessuilfagé Qtythe autoclaved contact
3-(5-cyano-1 Hindol-1 -vDpropanoate (D51 ) A m xture
lens wdnishies fallboties 3}e(rambmi jof thicl leny(frdm 4iRgstora@e wiabw)th tetdzyts.
3- bronopro 2 15 mmol ) and cesi um

apoa 9
= oAPHERAL & 151 @@OH Ry Shl-ﬁfam Gt et P8 ) was heated at
= r vl

1= sgglﬁtéb?pfagigl ?ﬁeﬁfﬂg §ﬁ1n%ﬁ¢efg%k Jﬂtﬁt taegtls g{rdré)&’ Xlegsqgﬁ‘%(ﬂdt%?la 5 sec)

2 = gové Wel\t@@m ﬁﬂmd)nekmmfaat exbrodeht 4rhleis $a:th®r€stﬂbld: (Ofilyn ®hdng > 5 s)
2.4g of pale orange oil. This crude product was used
in the next stage (preparation of D52). Description
for D52 Ethyl 3-{5-[(hydroxyam no)(im no)nethyl]-1
Hindol -1 -yl }propanoate Ethyl 3-(5-cyano-1 H-indol -
-yl ) propanoate (D51) ( 1.7g, 7.2 mmol), hydroxyl am ne
hydrochloride ( 1 .Qg, 14.4 mmol) and sodi um hydr ogen
carbonate (2.42g, 28.9 mmol) were suspended in ethano
(100n1) and stlrred at 50 0C for 3 days A single

o, r Ar-rns a2 a0 = .
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stirred at 70 OC overnight. The reaction m xture was
then filtered and evaporated to give the title
W@ oompowmsds (4. 06 g). M5 (ES): Cl4HL7N3QO3 requi r BGT/EFDHN7/064241
found 276 (MH+)Description for D57 (alternative
procedure) Ethyl 3-{4-[(hydroxyam no) (i mno)nethyl]-1
Hindol -1 -yl }propanoate (D57) A m xture of
1H i ndol e-4-carbonitrile (3.4 g, 23.92 mol ), ethyl
3- br onopropanoate (4.57 m ,- 1.9 mmol ) and cesi um
carbonate (15.59 g, 47.8 mmol) was heated at 80 C for
2 hours and |l eft standi ng overnight. Ether (400m ) was
(i) 1@%&@8 and the resulting mxture was washed w th water
Om), dried over MgSO and evaporated to yield 6.6
Qualgatixe alvatiyieby omtadt@grnhoichs sirtacomlithNid fidder 3ips A2 (6. 6
g, 27.2 mol), hydroxyl am ne hydrochl oride (3.79 g,
0 = tagkymor fiygfiopabivefagddi um bi carbonate (9.15 g, 109 mmol )
Y g [ > averni ght. Added
! 1#%??%2?%%8?%?&% .e%t;tg%lcﬁngg@lugﬁm e (2.3g) and heated
2 = sippdQ s@fackor 24 hours. The reaction was filtered the
resi due washed with DCM (50m ). The sol vent was
renmoved by evaporation and the residue triturated with
..v hex t ain the title conpound (4.2g) as a white
(lll)vé]%tﬁﬁa%%tﬂfg?l?%%er title conpound ( 1.0 g) as a white
The S@hduebniés isQidifimedb§ feneisile deopahet@dd GfithraaS$ AUueSsirofMiBPe analysis
spectral data consistent with previous synthesis. The
systepipfrpaviiities andHrgenany itk pwiclveaterf(Hhfpotirtaee topeion 72 StmN/M at
S m bi car bopat e .was the.bas

o procedure |isted di
20°C o TR AR FOn SRR} ERRRR AL tERe SIdPofn

tweekerPRSEEIRES WtafOfo iR iFtdiYdved bﬁl entle shaking. The contact lens is placed
4-{4-[ (hydroxyam no) (i m no)nethyl]-1 Hindol-1
on theynglg parhpbameentgabbey nilépnd gently-tdgtipdovith Mdiyreadiclepn cloth. A water

- but anoat e (P56 .25 g, 32. | ) was, di ssol ve
dropfef b PR or R ot e onoes g P et B g 535St over
time @PhiNRHEBrob Rt AWE A1) 8¥clmlrﬁ Aok) Redbsitbrt @ WBAGs kbuthied by

day and two ni ghts. Eurther NH2OH HCl (500 'ng) and
extrafaleiG@B of tho @raph) Wei(e tatdded and t he reacti on was heated

for another 3 hours and then separated the inorganics

by filtration, washing well wth EtOH The sol vent was

: ted and the residue dried under high vacuum
(iv) KYRHOR!

Trituration with ether and dcm af forded two bat ches of
ATRtFHR mtdserecemzoua gdedid 668 -vAitr ABidofet FA TR ypancnNRE6§uipped with a

20- A9 (976 )., dH (400 . d 6- ) 1.15 (3H, t),
ZnSejcrggal i gn oxey, a%deﬁﬂmﬁ&hﬂsi?r 52@%&@2#, m’fl&,en%) it maigfomger

L ! (
contfiécclatlhddal it Fo bleaoridn plribost o bied Kot fepd fydepum
dryinktgved,) Imiar 385°C, IHmibyris placedvbn (heS)ystdl fakdiMILB clamguind escasured
(aboéz%’étsg%%ggfﬂéﬁgﬂé-m%?% glg%?lgag_llcep gplegt?a gr%rall%(sogmalized to the signal at

- net, - 3= DV g | at.e iThe .
2961_c'§%,%¥%_§§1€¥4%0§?&§%1(1§2§r - pyorf ?ﬁdﬁP sﬁég%r %%é%)si?%tc”g?i% g% (QQ?OHQ) W the
signaNEDANouVBE3 1seis P € ndieddtiv e forellieen ayddRaPrdscany. t r eat ed

with silver carbonate (3.97 g, 14.40 nmol) and 2-

n = noghapscopane (3.46 m, 34.6 nmol) and stirred at RT in

_the dark.for 3 . LG M5 showed 2/3 product. Added
W ‘f?ﬁiosdgnﬁl;bnﬁger?éeg%@f and stirred for 24 hours. LC/ M5

m = sbaved 8% pcrd .5 -Added Et OAc (200n1 ) and washed
wth water (200m ) + sat. NaHCO3 (50m ) foll owed by

s = stiengeyigiad oon¢ape CDtl ed over MySO4 and evaporated off the
solvent to yield 1.0g of the title conpound as a
clear, colourless oil. M5 (ES+) G 2H16 35CI NGB
requires 257; found 257. Description for D61 S-Chl oro-
g- Kl - et hyl et hyl Joxyl - S- pyri di necarboxylic acid (D61)
1- et hyl et hyl
5-chl oro-6-[ (1-met hyl et hyl ) oxy] - 3- pyri di necar boxyl at e
(D60) (1.6 g, 6.21 mmmol) in isopropanol (70 m) and
water (35.0 m) was treated with 2N sodi um hydroxi de

~ ~NAa - A~ o - N Y . L
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nmmol ) and stirred at RT for 1 hour.
80 OC for 5 hours and | eft overni ght at

Heat ed
RT

m xture at

. Heated at

w@0008C74888 6 hours then evaporated off the DVFPCHEE®A7/064241

Et OAc (200m ) and washed with sat.
Dried over

wat er

sol vent .

(200m ).

NaHCO 3

(200mM ) and

MySO4 and evaporated off the
Subj ected the residue to chromatography using

t he bi otage (Et OAc/ hexane 1:2) and evaporated the
cl eanest fractions to yield1#.-42g the title conpound

as a white solid. dH (400 MHz, d6-DVMsO 1.15 (3H,

1.39 (6H, d),

A L e

2.04 (2H, apparent quintet),

1 (2H,
( 1H,

£,
t),

4.94-5.04 ( 1H,
7.56-7.60 (2H,

t),
2.24 (2H,

m,
m, 7.77

A 0.5 %ltw/wil Budah Black dsldiolehjon i8 pepared biyl,diddlving8). 5@ of Skitthn Black B

d). M (.
(Aldrighyvey pg
surfaﬁ%(-lg)re%[r%% ge%l_g

55 fid

tri

uor onet

ES). C26H26NAO4 requires 458;
higR 1088 qﬁggalgpm( k 011@}&@1%0%1@*% For measurement puiposes, the

R R

f ound

f@fﬂl 2 ml of an

ile (comrer

459 (NHH)

péllo%[f}}ate buffered

salin€ {pI2 7Q,) irfta 8RsdWABI. The tontaytdémBheden rdmyWdddran e sahitidn with

(0.907 g,

7.20 mol ),
tweeggib ryd gadlyshakonsoshas mashpbep Rikce

placcip i vt By P gt SR AL

lut\%et{
ure

sodi um net hoxi de (0.778 (g,
peaterae ragAvet)
%@ g?%gqll“llrl]e??%e}/ the lens is

14. 40
e lens is then

remo¥ed Fromedie dad-b88, 413 theexcks dfcietigidn idHfsetd ACKitDWarm water. The

m xture was partitioned between et hyl

acetate (40 m.)

lens @ridr-duiadeand (aawsyed apcqrdmatta ép degrec ok §iRing. phase washed

w th, furthe

2= SN

\wat er

(40

m ).

e The organi ¢ phase was
\ $iltered and the solvent renpved in

1 = sMak@ainihpe crude product was purified by flash silica

chr omat ogr aphy,

eluting with 0-75 % et hyl

acetate in

0 = chasidgrable stagiing the title conmpound as a white solid ( 1

.02 9).
7.32 ( 1H, d),

dd),,

dH (CDCI 3, 400 MHz):

6.3

-5.8 (2H,

8.09 ( 1H m,

m 5.61 (

7.90 ( 1H,
1H, s),

The Vald@-obtalied(wHrh céBtact 1enB8s ak cobRd (# Bkarifples MBS dnliSYith d 46H4&sponding

F3NO requi res 269;

found 270 (M) .

Descr

uncop8d cE8rdt lgmoSBBAtroNak seamtarizedin Table I.

4- Cycl ohexyl -3-(trifl uoronet
- Oycl ohexen- 1 -y|)-3-(tri?ﬁﬁ@¥

i ption for

) benzam de (D67) 4-(1
nmet hyl ) benzam de (D66)

TNas QT ve TNne (63 i

Exaﬁ%&hﬁeggéerl}gt ('\EN(IJIE{ iﬁgllh g z{fﬁblﬁgl befwgg F Eﬁgal umﬁ%ﬁ FIIR

car boptiiat [¢¢0] QC with a |fl ow ratel of 2 nli/rBhackThe

sol vent was regnoved in |vacuo to |give the tjitle

[a¥a¥asata md_as o vwhite ool d (Q’)’) ‘_,) adbLl ((‘FY‘I(W?t)/If]D

MHz):|18.08 ( IH, &, 7./94 (21H |[dd),!1&.52|( 1H d),
2(CBned) {27 0T S). Z. @7 C[TH g, 1. 90fo. 75 [(OFh M| 0

1. 50-41 22 (5H m MIUFES) CIAHIGEINO rgquires P71 -

fhund|2725(M+H) . Descrifpti ch for| D6823 2 S
3(Cgﬁt?glP' otexyl -E-(i.ldlri ) luneéhyi)benzlgdg(, agqid 6[‘)68 To—

a sofution of

44 cyclohexyl -3-(trafludrome? hyl )benztin de [(D6Z) ({822 m

L] 5 \vre) IIIIUI) LILILI virarful \’-I'U III) \'J auucsu IJ Lt aopl Uulrl
4CREYi de( 1. 70 9. 30. 3 %ol ) and Vet or (59m )| and ™

tHe reactson heater to (90 OL bl gck tzEyoper gt ure f of N3t kheasured

and—stHrredatt room-tenperatureffor 16 h—tFurther
S(Cprds $i unt hydrjoxi de (1. 7000g, 30. 3 1#4ol ) |was addetfot measured

and tne reactron neated at rerrux ror 27 A Tuaroner

5 mM. of water was added and the reaction heated for

66 hours (weekend).

The reacti on m xture was

concentrated in vacuo and the residue partitioned
bet ween et hyl
hydrochloric acid (2M 25 m ).

further extracted with ethyl
conbi ned organi c phases dried (MgSO4)
renmoved in vacuo to give the title

dH (et hanol -d 4,

the s

conpound as a white solid (737 ng).

ol vent

acetate (

25 i .)

and aqueous

The aqueous | ayer was

fi

acetate (25 m.) and the

|tered and

400 MHz): 8.24 ( 1H, d), 8.18 ( 1H, dd), 7.68 ( 1H,

A —_—~ oA

"~ NS

A ~NN oA
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or alternatively the solvent was renoved in vacuo. In
the case of D92 ethanol was added to the reaction
wooosore3and the resultant precipitate was filPer/gp2007/064241

The conpounds were purified either by trituration,

MDAP, normal or reversed phase chromat ography.

Structure Precursors Nane IWH D73 D58 & D4 et hyl

[4-(5-{3-chloro-4-[(1- 440/ nmethyl et hyl) oxy] phenyl } -

442 1, 2, 4- oxadi azol - 3-yl ) - tHi®dol - 1-yl ] acet at eProcess

for the coating of bionedical articles The present

invention relates to a process for the manufacture of
Exarﬁﬁ@%.eﬁreﬁ 1Iajc18111 §Pa 3&%&1’@% A%'KP ra.gihg %h aasroft'sﬁlcgﬁe hydrogel contact lens.

especr ar comntact | enses, TCH are at teast partty
Impacoaﬁ\eﬁtemdnkbnaalﬁrbirmmbﬁlmrﬁe oo th¢mgdropAilizatidred VL @fafilcon B lenses

different types of processes for preparing coatings on

an "inert" hydrophobic article, in particular on an

@)p&@ﬁﬁ&o@bpggﬂh&?§8?&F5§Ie such as a silicon hydroge

ntarnrng con ens, have been disclosed in the

. A1l 15 E 287 .
o) £ @il RS B EBAL FRBEOBA 45 PRERA Ay diggieihe 3.6 £ of soid
poly&@flicatd ﬁl\@ Ns 8,000 P dHAcRNnBe)Rh 8 RAk R BB/SOUH’{PétﬁMw (VBRK #

cont act enses 1 n an aqueous sol ution of

1.0093. %&iﬂub o 28 cdmfeurM lemmhiormldzmmmnnsb(ml@s# 19934) and diluted

by a5y Fyfindo TRt oh8 et 1 V1 am ne. in & mol ar ratio

(ib) Rh ad@oks letnE‘ GetRRhi Mutlch (Iogghﬂidﬁel‘i" YRY plebhirel b§‘ﬁ?s|sd)1‘vﬂ1% 3 @g of solid

contact lens in isopropyl alcohol renDV|ng t he
polydargm aciie(N| € 80000 ¢ irs @bl tfi@nofdid ml] @telnagldl 3.6 mitod adrN aqueous

aqueous qutlon c 3r|5|n an| i c and
hydrﬁ%nlf%fa%ql ?ﬂ%“%b"l-?ﬂcq?\@ g gyttt Bl oG VRgme-
processes are in general bat ch processes, whi ch
require extensive handling steps and tinme. The
A dropletatf) mectﬂt trcbzﬁmﬂlstésatdl:[]iy)n?mdfc;atdmfﬂ ?Q.Oamitlebvet/p{:i éildiicat?r paper (Merck
ure, an e treatnmen imes are at |eas
#1(§§%£&&} m nutes and in general at |east an hour and
nore. In case the treatnent tines are shortened,
unsati sfactory results are obtained due to an
By niixisig fof apprepitiats siofuawe octbans roégduwm H (Whg withrthese of solutlon (V)
conponent (s). Because of th none of the exist %
lens Bz?m@gtsst@@qogs Wtéqh|d1@?p?tle\8aterf (Eﬂnteéli(s&ag% E@P:feg Ialcqqqgmg to ; e ftollowmg
egration into a fully automate i gh vol ume contac
equa*ens manuf acturing process with short cycle tinmes as
cmoGERL | Pedy ViPr * ed@frp] e, in EP- A-969956 or EP- A-
1047542. Accordingly, there is a need to provide an
i nproved process for the hydrophilic coating of a
bi omedi cal article with a polyanionic_conpound whi ch
(ii) Llefis 9(?151%1? glrrclﬁtﬁgs Bl?%geergs:c%g% % @sﬁéesa%{e Eeﬂf rcligﬁgflé%tra ilcon B lenses
aswﬁmﬁmﬂpmEkmﬁpbdb@@ﬁg&mmmm®1ahhenBMQMEGUMH(ﬁQHmstM)aﬁdsandSOO
wearer confort. Surpr|3|1g now_ been f .
s) angd peater epRicBiA BT HermsnE i Eien 05Ir29|(e I/e35 Suth a0 i 100 7).
si liconcontaini ng contact |enses nmay be rendered
(iii) IeffrfSéutfaQﬁedhyrah‘gﬁdmimsl icin avery short time by

Lenst Rt O bR 4 ch i cTpsundct peie pFESEES fna Sudan

Black BB d @& afctk%ﬁlfg% ¢hd MctRDB ASOPEL if PREMPIRS.& Process
for the hydrophilic coating of a bionedical article,

The wehiltstare supmagzst inflehled Ado #ibeldw.onedi cal article for a
time period of <5 mnutes with a solution of an
organi ¢ sol vent conprising a pol yanionic conmpound with
a nunber average nol ecul ar wei ght Mh of > 5000,
wherein the solution conprises |ess than 10% by wei ght
of water. The bionedical article according to the
invention is, for exanple, an ophthal m c device,
preferably a contact |ens including both hard and
particularly soft contact Ienses an |ntraocular | ens




crosslinkabl e or polynerizable prepolyner that is

obt ai nabl e by (a) copol ynerizing at |east one

whyasoptsss i c nononer havi ng one et hyl eni cal | y PCT/EP2007/064241

unsat urat ed doubl e bond and at | east one silicon
crosslinker conmprising two or nore ethylenically
unsat ur at ed doubl e bonds in the presence of a chain
transfer agent having a functional group; and (b)
reacting one or nore functi-ofal groups of the
resulting copolynmer with an organi c conmpound havi ng an
et hyl enically unsaturated group. Silicon hydrogels of
0, 3
Tabl% ﬁ'ﬂg%P%ﬁaﬁr&%@ﬁl?eﬂ%@%&%&rﬁo&?ﬁggp'érhg %ﬂee?tgl}ﬂé?é Qol'ﬁc?eln Sfwater contact
particul arly preferangtt silldt@ditcohyBlicagsl i s obtained by
crosslinking a prepolyner which is obtainable by(a)
copolyner|2|ng a hydrophlllc monomner of the fornula

VVIICI Cl 1 R_L LIRS) ||yU| Uycit Ul IIClII_yI, allu RZ Ib 'm

2)2-OH,| - CONH 2, - CON(CH 3) Areatment iaellsh / optional |y

crdd1gdnifxture with one or nore further hydrophilic

apd a Folyshboxan cro§?llnker theb
rmula Q - (lal k)

eanlnf L 'Frnm1ﬂ d Fa l—'\ﬂﬂ

300

300, 2hore greferably 20 t02300 an
particular 25 to|150, (alk) |is Iinear ar branched

kyl ene or;a radical ;5 ( CH2)[i _ (CHY) i Xis
or -NH| and Qisj|ara |cal qf the formfla o O G

gr— 1 C- NA(CH 27 -0- -[c- C=_CH2 H—CH3H;
A the |preséhce of a éhai n t|r ansfdr aggnt hé@lng a

gl |n ngrf|r~| | ar 2 mercaptoet hgnnl

faTaNaVETa
9! bl ]

éfpeci IIy & am noet hdhe t hi
reactina the resulting copol

ol (dysteam ne);52and (
ynmer with dn organic

b)

al | y ggnsat yr at edggr oup

~J
O

gghpou d hayj ng 4qn et byl eni g
or exgnple with|2- |socyanatoethy nethacrylate (1§M,

Ta %tlrrrmapta? tiginpent Emedind seatsr|cayientcof the freime

Z-VI Nyl -daZ1 daCl Ohie,  Z-VI Nyl -4, 4-0Ul et nyl - aZl act oric,
acryl oyl or nethacryl oyl chloride,
2- hydroxyethylacrylate (HEA), 2-hydroxynethacryl ate
cidylacrylate or glycidyl nethacrylat, in
lution on lubricity of
(ge process of the
functional pol yner,

:\lnnnnl s n'F

pol yani oni ¢ conpound e&%a@{coﬁé [%n%
invention is preferab!y a carboxy

+ hni- H c— o nnl AL rvr\r hn Ll nn oL |nn\1\1| nrn nc—
T T T

= A~A- 3~ a~ g

SU|tabIe carboxylfunctlonal pﬁhmmamsTaneB@ polyacryllc
@% pbol ynet hacrylic acid; a polyitaconic acid; a
Egb I mel of two dr nore difflerent carbokyl f&hctlonal

nononer s} for exanpl e ected froththe Qr oup
consisting of acrMlic acid thacryvlic Bcid

P

300

~

mal ei

acpd, o elc:gnhydride nd itlaconi g acid or
copol yme ne gr noré carboxyli€ acids, fo

exanpl e, met h

malei ¢ and Rt acon

A e

of The gr
id, Zral ei

L oup acry||C
a
Fe—stita

c anhydri de

acl d,

acrylic acl
¢ acid and

exdhpl e

[
e o101t

,| of tihe grjoup Nevi nyl

ey ot
pyrrobi done
N N-di met h

net hyl v
Viqyl
oxi de;

ac

ihylether lacryl am de,
et at HEA. HEMA and
the above t

er m copol yner

a nDnQV|nyI
is al so

polyethyle
heant “to co

vl acryl am de,

ne
Ver

igh%am

oun

el bl ock cogol yners. Pr

dis drpolyacrylﬂc aci

eferably, t
d or copo

e polyanlo
yner lof

N1 C

ablyllb

car boxy

Lo
acl u allu LAY UI LIIC

| functional nopnoners

UUVC IICIILI \)

or non-ioni

ICU | ul L IICI

C nononers,

particul ar a polyacrylic acid. The nunber average
nol ecul ar wei ght M of the pol yanionic conmpound is >
5000, preferably > 15000 and nore preferably > 20000.

The upp

er limt of Mhis ing

eneral not

critical,

in

ani oni ¢ polyners being suitable up to a nunber average
nol ecul ar weight of 1 mllion or above.
nunber ~average nDIecuIar MEIght Nh of the polyanlonlc

N1 Y ey g o~ . A

Accordi ngly,

a




solvent for the followup step is water. Preferably,
the bionedical article - followng its renoval from

into the solution. The tinmeperiod for the foll ow up
step is not critical; usually a tine period of < 1

m nute, preferably < 30 seconds nore preferably < 10
seconds is sufficient to acconplish the shrinkage of
the bulk material. It is furX0her preferred that
followi ng the shrinkage step the bionedical article is
treated with an aqueous solution conprising a neutra

Td@%ﬁ?%@%@%¢%£ y from n particul a

7.5 to 9.5. Bhek dgpueusptioaltest oDbhotadient Bieees| y may
contain further ingredients, for exanple a salt, in

wo besoreat nent sol ution is di pped/i mersed di reCt/ER2007/064241

ﬂﬁ nq: t1%fng%at§)%%h{s diathQ 'ﬁleé(tﬂleﬂ{ss %UOZ]Tc;nothe Sudan
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addition
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a phosphate buffer.
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ous sdl uti ¢
al neutrali

sing the
n. TR ti

zation ste

biyorredi ca
ni perdod fo

a SUul

Trietmeak Brdy)

a

is adgain

putrter,
t r eat ment
ticle into
t hi €0

ali

Tor

is

critical -

300

usgal I'y
seconds

atime peri
nore prefer

od ofp < 1 rinnut@, preferabhy < 3

ably < 10 {

$econds i s

suf fi ci ent

acconpl |
coati ng.

sh a %
It i al sd

urt her 1

r ovVent
possi bl e t

bnt of, t he

sur f ace

0 coﬁ%lne {he sHri nka

Dl ClJ ally
exanpl e,

one gt pr

s ot
shrihkage

by dippind
7 Ll | ~

4 1
Cl Nncuclt T al |

and nleut r al

the bi one(

Lall UTl1 bl C

lical artic

i zat ilon ma)

J. I_UI

be done i
e in an

ageous
exanpl e,

sol utg on of
from?7.5

a wapk baj
o 10, for ¢

e havi ng a
pxanpl e in

pH of;, for
hn aqueous

i

or t
be wor ked
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pHe;

bUIII. d.bl.
to a sterilization step
aut ocl avi ng the cont act
period at an el evated tenperature.

I ClIoCS dlI T© I LI QCIICI al

whi ch conpri ses,
| enses for a certain tinme
For exanpl e,

DUUJ Cbl. C

for exanpl e,

autoclaving for a tine period of 20 mnutes to 1.5

hour s,

in particular from30 mnutes to 1 hour

tenperature of about 115 to 1300C, has proven as

at a

val uabl e. According to the process of the invention,
bi onedi cal articles, in particular ophthal mc
articles, are obtained that have a variety of

unexpect ed advant ages over those of the prior art,

whi ch make those articles very suitable for

pur poses, | ens for extended wear.

exanpl e,

lubricity. This can be denonstrated,

e.g.

as cont act

practi cal
For

they do have a high surface wettability and

for

exanpl e,

the finger tip test showng a very slippery article

surface;

or by visual
contact angl e nmeasurenents.

i nspecti

on;

or by suitable
For exanpl e, sessile drop

by

staticcontact angles of coated and non-coated | enses
are determned with a DSA 10 drop shape anal ysi s
system from Kruss (Kruss GrbH, Hanburg,

Whi | e uncoated silicon hydroge

gener al
above,

cont act

Ger many) .
| enses in

have a water contact angle of 90 to 100 or

a treatnent according to the process of the
invention significantly reduces said val ue.

Furt her

tools for assessing the superior quality of the
surface coatings obtainable according to the process
of the invention are ATR-FTIR neasurenents or the
Sudan Bl ack dye absorption test as described below in

t he Exanpl es secti on.
opht hal m ¢ devi ces such as cont act
conprising a conposite materi al

e.g.

I n addit

i on,

bi onedi cal
| enses,
of the invention have

devi ces,

a very pronounced bioconpatibility conmbined with good

mechani ¢

n1crob|m

al properti

.

es. GCeneral

ly,

there is | ow
adhe3|on and | ow bi o- er03|on whi |l e good
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vacuum for 15 mnutes, and then re-pressurizing with
dry nitrogen. This degas procedure is repeated for a

wWo od0alo74388 3 ti nes. The reactor is held under apwi/BaPdoet/064241

of dry nitrogen.In a separate flask, a nonomner
solution is prepared by mxing 1.50 g of cysteam ne
hydrochl oride, 0.3 g of AIBN, 55.275 g of DVA , 18.43
g of HEA and 364.5 g of 1-propanol. This solution is
filtered with a Waterman 54QIlf-i | ter paper, and then
added to the reactor through a degas unit and HPLC
punp with a flowrate of 3.0 nL /m nute. The reaction

Clailfdmerature is then el evated to 680C with a heating

ranp about one hour. In a second flask, a feeding
solution is prepared by nixing 4.5 g of cysteam ne
hydr ochl ori de and 395. of 1-propanal and then

AiPrecsrs 1oy the hﬁrmléfrmﬁng%a biomedicalypele, whigh gompeses treating
ﬂl? 3 Vatn%d dé RIAbHE ‘?1 %%?138 of Q%Ord’tnu{elg 'vxﬁ% SO HAb a5 organic
ose Into t e reactor th

gas smﬁﬂrﬁhg?a PolyRNioNie lcodpboud ﬁqth Ilnanfbemtetage m(ﬂedtﬂwl’i)velght M,
conti nued at 680C for an addltlonal 3 hours,

oleat Ny Whareiniihs sehytipm gerapased lesh Ehangd%e by wiew apf mté@ atl@ wherein
opm.t.e reaction mxture is

%@gégﬁg?%gﬁnbm'QB/ ]ﬂggogiﬁfrlpped sol vent at 400C
under vacuum on a rotary evaporator until 1000 g of
sanpl e remai ned. The solution is then slowy m xed
Aiprocespogorgling todddiani, Adgraiathsrsoluition cemprispsaefis than Yo by weight
Qdd%glonal solvent is further renoved until about 2000

ot sanple remain. During this stripping process, the
solutlon gradual |y becones an emul sion. The resulting
material is purified by ultrafiltration over a 10 kD
frpregsst aaconkigyiotclaim L exf 2, wherein ﬁw@lQmﬁthaltaﬁéﬂfpérarﬁ@ﬁtC@ntaCt lens
conduct an ermul si on.

ERAPE b 308 B8 MR riuT s i Ba BF kiR P& iicon
Bfdrégdl N erl@drbal RGNy Bibr kAP R mikdney tiprvef er, and the pH
meter and di spensing tip of a throhntwbdel 718 STAT
Titrino. The reaction mxture is then cooled to 1C
e ch ed 1o the enul.sion and. .

Krroedea E0aRy ane SREHER | R e B R omnpund s o
%ﬁly&%{'ﬁlc@éld ('SltaecrdTSbI};n%E‘ bf @&91'16 A akd a aHoRRAdrUBlected from the group

ydr oxi de sol uti on. nmL of acryloyl chloride are
¢dnerstinglole medwerylmraeldh ﬁ@nonumcng nzlgy péidgmaleieraphydiide, N-

i ootiions o b Fe e SRR on P BY e P
Rbn&idy ?b%%ﬁfﬂén‘ér&)xﬁfe Mﬁ%‘[ﬂr%@o@ya@ﬁﬂ@ acifhe product is

purified by altrafiltration again wth 10 kD nol ecul ar

wei ght cut off menbrane until the perneate conduct ance

IS bel ow nS/cm Th cronnn .S 1solate

%yr?%%wdﬂ%tﬂaaﬁ oDt 8§ BB LIoak PURTOR TEGHRGE & GhdBolccular
§§M9 onhe eda?yaﬁﬁtnycr@ﬁmﬁb%&lhm&tn%s@tcﬂt Hﬁuﬂoﬁ ﬁEFePabw frdm 20000

dISSO % in approximately 200 niL -pro pano

ttoo?r:i@@@ﬁ rrad adpdrocdar. fratd 8§00Mmtoad00800.ut i on wei ght , and

filtered to 0.45 nm exclusion. 67.94g of solution at

26 53% solids are recovered. 4.503 g of a 1% sol ution
rgcesshé'c‘%%i/g t% any 'HAbPY B o 52 wfﬁ%llé‘ﬁ{ HRIRRIPPRENGRR a C,-C,-

RGACURE ( 6 C ba Special’'ty Chemcafs) are

ﬂdmimbl pra gljrcblttehesrpllmnartmular sthiahelror closticderior gy @d ntomoethylether.

final formulation having 60% solids. 200 ng of the

formul ati on are dosed into pol y(propyl ene) contact

| ens nol ds and the nolds are closed. The nolds are

then irradiated for 15 s with an ultraviolet |ight

source having an intensity of 2.18 mWcnR2. The nol ds

are then opened, and the contact |enses are renoved

fromthe nold halves. (ie) Preparation of the surface

coating A hydrophobic silicon hydrogel contact |ens

obt ai ned according to (id) above is placed on a lens

hol der. The Iens hol der with the lens is then |nnersed

e Y = o .
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w = weak signal increase (< 0.5) m = noderate signal
increase (0.5 - 1.0) s = strong signal increase (>

waqosp78eglan Bl ack dye absorption test A 0.5 %CTER)007/064241

7.

10.

11.

12.

Sudan Bl ack dye solution is prepared by dissolving 0.5

g of Sudan Black B (Aldrich) over night in 100 g of
vitamn E oil under stirring. For measurenent

pur poses, the surface-treated lens is first of al

autocl aved (30 nin, 121 00-22n 2 m of an phosphate
buffered saline (pH 7.2) in a glass vial. The contact
lens is then renoved fron1the solution wth tweezers
ﬂgaqoc%g%wc dﬁe ?‘Jéﬁcgauﬁlgl I\»ﬂ%}el 10{1 I'I}(?‘ tgééa %@g)f ‘gfeebggr}lé cal

Stidians Bhalatordyfea lsoiyaﬁylaracfcbm aEcd@SblymeTbéﬁﬁﬁlﬁé &0id tlea comonomer
lens is renoved fromthe dye-bath, and the excess dye

ssdctnd; faem fthe growieansisting of wRtAe He feif emalerrigid, ajdels anhydride,
ri

@%08}1% arc]:g Ngﬂgylﬁgﬁ‘gl?&oa hDS?\?Iﬁ%i}Q%hérh?dﬁgﬁT?&g il -ngrEiethylacrylamlde
gildad mbieyity1pobeisidheoabiceind @j-Qi-agolislar valided cplrbn@dno-C;-
with contact | enses as coated in Exanples 2-5 and with
¢ helkylsthessyhsaein tep Wﬁwa&eomplﬁéwaw E%E%M@ @Bmerp@macryhc acid
l%{ngo aolrilggﬁ&xﬁl%? 1s|fponI %?(Ba(g tro rmlh ﬁdc Oa?e (?ﬁ Value ﬁ the solution
ﬁk§4cone hydrogel contact Iens. | mpact of wat er
content and treatnent tinme on the hydrophilization of
Lotrafilcon B lenses (i) Preparation of treatnent

O| é’lﬁtelss? ar]C%Ol(d:l a% toArl]aletr gga%é%‘% bhleesgfhgsogl \?}tge%ﬁg r%oolf H{ Ib1omed1cal
z&ﬁblleds PO IAGT ¥t d l%‘clrﬂlc(d&’m v Qﬁ)tﬁnbé?@k/éﬁ% ¢ ﬁﬁfe@hlat Wemht M, of
m xture of 800 #?)ethanol ?Qi # 1. 00983g251 1) and%
o 280000 0006 lmﬁthymlmhﬁr@mﬂ@e pid ivalue 9f retsghidion (Ffromal .5 to 3.5

1993 by additional EtOH to 1000 m
?@H&Paé%P@ﬁg' 1%% gn aqueous | ens treatment sol ution
("solution I'l") is prepared by dissolving 3.6 g of

solid polyagryllc acid (M1 = 90.000 ) in a solution of
ZX@Oogehs aeowlingiodng oge af clafmsal Y, adetu theltinek pastiidoritiee treatment

d I t d th di.ti I t
Fo00m it beB g8 oo B e A 2T b °
sol utions indicates pH = 2.0 wth wet pH indicator

paper (Merck # 1.09540.000). By m xing of appropriate
Aorreness ootdingte aoy ogobliclriors 1 fo § vomprlwlg hs ahaddbtigfal step that the

qu io | ens treatnent solu i.th. .

Griicartiok b bwisRoRar S 0o updeabn aE soiongs septact with o
Jo@vén@‘%lﬁgl RAURL hidNiy t%@nk‘thb\érgfatﬁc 151M< knateril BderfyinkQfe

[949 (i1) Lens coatlng process: | ens coating
pooedsslesticde.anderifidr m&nilsmbbhmﬂoﬁm abluvbn:tmf tig freatimerst sabition.
described in Exanple 2 (ie) by variation of the
treatnment time (5 s, 10s, 30 s, 60 s and 300 s) and
M’Eﬂr&resscﬁ%ﬁm t%fclatlﬁlel()t E@rﬁfaﬁﬁﬁg asszgﬂ i €M a L 5O tHaPth%bicnedical

0 % 50 (11T) Lens surface
a:rhalle afteethe Zhllllmlong steﬂ)_ Esrtmsadvmﬂearew@eum sdutamcomprising a neutral or
éﬁﬁra terléed by wat er contact angle, slipperiness,
tghednPHEl ack” stai ning test according to the nethods

described in Exanple 6. The results are summarized in
Tables 2 to 4 bel ow. Table 2: Inpact of treatnent tine
Qodedbibercdcoindracit, infpattivalat ceatdremttacs ddnut oboginadric atherprocess of
cont act gl? of Lotrafilcon B |enses Table 3: |npact
Y ArhCIH 9 bk and water content of the treatnent
solution on lubricity of Lotrafilcon B | ensesTable 4:
| npact of treatnent tine and water content of the
treatnment solution on the Sudan Bl ack dye absorption
test of Lotrafilcon B lensesClains 1. A process for
the hydrophilic coating of a bionedical article, which
conprises treating the bionmedical article for a tine
period of <5 mnutes wwth a solution of an organic
solvent conpr|3|ng a polyanlonlc conpound mnth a

NN\ N e



