DERI VATI VES OF 4-(2- AM NO- | - HYDROXYETHYL) PHENCL AS
AGONI STS OF THE b2 ADRENERA C RECEPTOR FI ELD OF THE
wo bdeNTI7EN The present invention is directed teCcTerB9I/ 051916
b2 adrenergic receptor agonists. The invention is al so
directed to pharmaceutical ceopositions conprising
such conpounds, nethods of using such conpounds to
treat di seases associated with b2 adrenergic receptor
activity, and processes and internedi ates useful for
prepari ng such conmpounds. BACKGROUND OF THE | NVENTI ON
MetHdd AEIRR§FMICoF REERNAG RAMM MbRiRS € recogni zed as
effective drugs for the treatnment of pul nonary
di seases such as asthma and chroni c obstructive
I (VAo ' ' P [ -
The BHESRIAfchoh FOAESC AT D B P e A ORE e i e
moldtm;efmmarfi@rtartaretathtrmjmmlenst guatm dsa:bowr]tacgllm esri imdefinedeén the
n | for treating neurol ogical disorders
resp<9&8 %d %énlc§%ﬁders In spite of the success that
has been ach|eved Mﬁth certain b2 adrenergic receptor
ent s o0ssess Ie s .than desir

In m% org'hélg,csti’og(j&?ér 9|cp tactolﬁg cgleéarap oqj§gp?%wea;fcon?ac?lenses itis

knovﬁﬂt’htaﬂél moldtdSsontdt€lefs icin de NEABVdDRora dek Ids@@@tlvebﬁold half to which it
ad renerglc receptor agoni sts having inpro

adheppopidh thecld opp BYRGZEEIITRPERISYCEY It shnyy foraﬁ‘ﬁﬁ?)‘ﬁtﬁ"eot'rlﬂéto
200671 12068 HE8Fever TPMAY SEcRAbANKY lenS W RCEHAd dFingARTEMoval.
i nproved safety margins, inproved therapeutic w ndow
and/ or duration of action. SUMVARY OF THE | NVENTI ON
The E%ﬁaét”é/r%rt‘etﬁ%t}e@tretﬁ' HE S INPN Sk m%?’t‘%?#ﬂ%jﬁ L&t inRe néfﬁ@ﬁe(ﬁ’i%n

renergi c receptor agoni st activit CCOI‘ )
cuvetti ahéchiis fillecowithl babiich %dedﬁM@C'Qs‘oed rfmr axamete rroWQ/\m/ehG&%S orin

woO 96 ';/8{ ?pgém Euv&ﬁé%&[{iw%%é@el& ftacﬁ‘rhgrctl ?ts%HE)n/removal

pOSitamom\Ntmh tRe lensgetrisertedvintithRZuivettemte e ingpectipn posmon in which the

ons (RN 3 P el RB B A58 B et btgroves
fromdlee bovettatafter inspdationd t o t he carbon atomin the phenyl
ring holding R2 R3a and R3b are independently sel ected
fromthe group consisting of hydrogen atons and Cl-4

As hat, KVéacgrbé@HSnéhtlbﬁe@Bbb\fet R0 rtafeineahesk the@ashfict Rnd ma%ot have
el ected fromthe group consisting of an tion

is
its Proges inecntﬁt'@a (Wﬁh@cV‘@lqoﬁ‘ta&t I%BNTW)R?I tugegdnsige eyﬁg |”o"¥lh'Rh It Is to be
placél AtPthe PAcRRYel 191RA I e ProtRls tWhesiBRRFYS ld Gnfaet tb@tsfi‘ﬁé&) oceur for
group and a nethyl group which is substituted with one
variogp reasioBs UHRg prodesiios (gBly dytvay ofexpines-ane rgegen hafdbeen explained
abov@ pt@pé?‘ro\‘lte%lforg BPtlh@%ns"m@rteebé'bktagg sﬂ&ﬂ&’%ﬁé%éo“e e smc%a user

pol'ycyclic C3-10 cycl oal kyl d”t he nmonocyclic C5-1
takingrthe cepitacipens oid @b thedeackage anceﬂdat@re OHhd cgnteotdens hamirglits proper

(precYMterpn fﬂ% ﬂgﬁiﬁfé H%?f bé H gl%‘élag’r‘etlgfhtadt %ﬂg%lt%%rede without

the r@eylt@wegrttcmlp% paer ta qtﬁmmaoretlta eyl | y- accept abl e salt
or solvate or stereoisoner thereof. The invention also
provi des a pharmaceutical conposition conprising a
Acccxrdm@lgunié anf olgjdue of meem\térmnn &nproaide a method and an apparatus that make
arnace aII tab arr The i nven
sure Lﬁ t”hee?org?(av‘?rﬁg at’:% aM%P a8ﬁ '”é%l-PﬁrF?%l‘?%e vy 8l5 REPRST
oriertdt®nl nventi on and one or nore other therapeutic agents
and pharmaceuti cal conpositions conprising such
conbi nations. The invention al so provides a nethod of
This bb&@f s RGhidvEd BEaTFatREd SRNgh bb&éta@%%@@br@tn%QO\thé iAsBAt invention, as
adrenergic receptor activity (e.g. a pul nonary
di sease, such as asthma or chronic obstructive
pul monary di sease, pre-term | abor, glaucoma, a
neur ol ogi cal disorder, a cardiac di sorder, or
inflammation) in a mammal, conprising adm nistering to
the manmal , a therapeutically effective anount of a
conpound of the |nvent|on The |nvent|on further

o . o




amoni a (40:4:0.2) to give the title conpound as a
solid (0.17 g, 54%. 1H NWR (300 MHz,
walometibdrBsul f oxi de-D6): 1.10 (d, J=6.04 Hz, 3HXCT/EP2009/051916
2.74-2.98 (m 4H); 4.03 (s, 3H); 4.44 (bs, 1H); 4.65
(s, 2H); 5.18 (bs, 1H); 6.61y(bs, 1H); 6.85-6.92
(m2|—|); 7.09-7.20 (m 3H); 7.26-7.33 (m 1H);
7 39 46 (n1 4H); 8.73 (d, J=5. 49 Hz, 1H); 9.37 (bs,
580. Internediate
thesq\pwr@rqﬁt Hd&yﬁéﬁ§mqlvwnd€genrcte—2t ﬁ@trﬂﬁdv:@n@gap%g(\éqrmts of the
methdd of ehBREMYENtPBERY lappsRtusot @t NEH the fAnres Sftﬁﬁ‘?j'eﬁélﬁ?dé’nt claims.
(0.8 g, 4.1 mmol) and 2- (i socyanatenethyl)-
di met hoxybenzene (0.8 g, 4.1 mmol) by the sane
; 4. Lt .
I o o [ BRIy 4 FRDEFRAIG, f g P a5 gh sPnipgingp tons
suchaasch cydartilenst inea predetesmimgd wriehlation.fagmphiees the steps of

) e : L . .
detgﬁlgﬁg?@é ér‘r(t%{}ﬂ&l)g %ﬁg@ ;fﬂkr%(f@nb oxopropyl ) phenyl ] urea
- in c@be thienvdldingdrasibeee detsdinated k8ot having theSprédetaohiped orientation,
by the sane
mver‘aﬁgme e?(gol%rg()(ﬂ:dfng?g—atke ﬁrl?jﬁﬂz;n?n orlemaél%n The title
conpound was obtained (0.9 g, 69% and used in the
Dete!rlr'glnatlot e1pthe acRJaPorlen eftltorr]lecran %%rdef o(r:r%éd ?‘or exlampé qj%%lgaa well-known

imagddndlyBisthérrbd G(chemziaye Mrallysis (& tRodSs cApathlé 2RYeternidmdiwhether

met hyl -4H- 1 | 3- ,
the %Bﬁ‘i%@ﬁ'ﬂ%i'% G108 sorsadiyensok PERy O] WheheT hesopiachikan yustoe
inveri@Ps I @I MRE the gm bﬂ(p@éd&&hﬁﬁ&j)%ﬁeﬁt@tlén On cdsetheBdRiakt lens
(R) - 2-am no- 1- 5 di met hyl - 4Hbenzo[ Q.%@
alreadg]hafs ds iPrRRsr Wl?rg@}l\cghme I@OS ggesgnotfagqt mvertg@.é—ﬂqv&ever in case
the 16 &be@%o@ﬂg’vm&éroﬁ&donséh@ét%m feiayididvfed AnQard aftdr idRersion,
by the sane procedure described in Internediate
has 'BS pﬂl’ﬁ%r Flenthdiodms obt ai ned as an oil (0.73 g, 47% and
used in the next step without further purification.
EXAVPLE 5.
In onrid-aRiast Q]‘ltlnmtried)oyikwnllydllr)g-tuthe{ BWBIRR, Ble-ox(l€ AoRiindis layabntact

XV 2-
lens %—a{ﬁfd&ggﬁar/r{et%y%}t Ii]lﬂgl }IlgH]dhgy%Fhoep%;?ﬁ Bﬂnver ?%the contact
lens Chpriseadhé steps oht er medl ate 19 (0.38 g, 0.69 muol),

- nsfie af Ronietere e i s BT I 4 Ponfir sregB¥ibg Bt BRa o ne
elongated frieatbebys z@rﬁdrig@ﬂ cise atrateconegdnlend] 4dd silica gel,

lLuting wth
- Rl PIen BOHh I ARG LPaT8T 1) anc
chloroforninethanol (95 5) to give the title conpound
as a solid (0.048 g, (@ 1H NVR (300 MHz,
The @pq{@pﬂm@mq @prétem)lt is glisgosed & th@ﬁ}reaQy mgnorgs| WA 03/016855

or W@'ﬁ@OﬁOﬁ)@é% bfhe émiagatéd %%n{b%r |32th'2am m‘éeﬁéd (rﬁo th%"l‘)qwoB(:le@alned in the

cuve tmsugh-ghat glezﬂlst@lfg’ld q_f e elnggwsgi megllhg}ar ig ﬁpg& haetapgp@tagtjens and
sucth}{ssthhr(n géphe@ D% &I{({Il%ﬁ on @n c% Jn%&hﬁ%wf W&Io@ga‘?é(@m%mber is used,

qu|no
the fgllopling Qarw&@‘ﬂy@mwquaaanmﬁ ggedpyl ] phenyl } - N - (2- met hox
ybenzyl )urea Obtained fromlInternediate 15 (0. 36 g,
1.15 mmol), 5-(2-am no-1-hydroxyethyl)-8-
In on(eb@nzml tbx g)opgited| memBéritded @pmp(ifes3gh gitachmiemt sunfdce, having a

boro ride . 06 . 6 )., and .aceti c_aci

diamp 3 S SO Snnle Sedaa fia e §BiniA ons” TAS ofachment
surfacBthas e alierefd. thrbgh Whithesusién BWpbfiéd th bys ealanfmnverting the

chromat ography with silica gel, eluting with

chl or of ormf met hanol (95:5) to give the title conpound

as a foam (0.25 g, 34% . EXAWVPLE 6.

N-[3 ((2f| S)-2-{[(2fi,S)-2-hydroxy-2-(8-hydroxy-2-o0xo

-1

di hydr oqui nol i n-5-yl ) et hyl ] am no} propyl ) phenyl ] -N - ( 2-
rret hoxyben2y|)ur ea A sol ut| on of Inter rredl ate 20 (O 25

ALY o s



20 added lithiumchloride ( 11 g, 0.26 nol) and water.
The reaction mxture was stirred at 1700C for 5 hours.
wab@oaoirde reaction was poured into ice-water PCWEPRI009/051916

and extracted with ethyl acetate. The organic |ayer
was washed with water and brgne, dried and the sol vent
was renoved under reduced pressure giving the title
compound as an oil (48.76 g, 84%, which was used in

t he next steg wi t hout further purification. 25
contaGi{enS ROAIPHERS B§. SR A- ni t r opheny! ) propanoic acid To a

- appih ¢ 5 @Bn Aroligh BeRIBSahd BttddBnef® sOrfadd sb3adl haltethe contact
et hanol (50 nL) was added sodi um hydroxide 2N (400

lens gdlyeret; egtiachingniwisTaces | uxed overni ght. The crude

- rapfd?ﬁ’ﬁbhﬁ@ RS oSPRL L FheRTtdr WRRInAFQUIS wﬂh@%@nﬁé@%r ‘Mtﬁ %ﬁeeéiontact

hydrochloric acid and extracted wth

lens arﬁ@ergértwté\@tatmw@trﬁwf@@e Gn@eto pauhgcted Ci@'ﬁtégtslg'ﬁ%to be inverted
thro t.mé?éuaﬁloﬁmo@é lporhWHé Sﬂh\é@%nﬁﬁf fehd @gtenéﬁngn%hﬁvrg?dl beyond the

romat ogr aphy I ca gel ut I ng t rre%/hyyene
attaCbmeotSld@/Cﬁearmanol (98 2). The t|t| e conpound was

i i : :
- afte?%@%gwﬁg? ?it erﬁ@fj)ng?\fheﬁ]ﬁ%g%%g%§o@§atéd%§%g§9 '{)Qégsn?glthe suction
throughttee helds af the&ﬁta@ﬁrmﬁﬁt gurfa80 s@ bsrorellgw reteasel gf e ingerdaxd contact
| ;1 tV}@ dchIoroform(lO m.). The m xture was
ensSer Feg ar %ﬁ% %%e sodi um azide (3.8 g, 58.45 mmol)
was slowy added (addition tinme: 2 hours) The

oG il s o bl S PG B8 bt

is flippeulinsidd 8@ ih Betdreasincenhe HiaRidtawads e mﬁ:h&@deﬁjr(a%@ dm)e
and the crude was extracted with ethyl acetate.

elongatedi member firubsiagtialysredien tandhe dirarederal Hhs comnted! 'e”S once the

contddt |Iér%3aoﬁﬁles tS'tWé hitbhWehbsireddasth&ears Bbaibhsl ef etdaanet lens that
(from98:2 to 9:1) to give the title conpound as an

exterf put(vgr(@ygb@yonggbg attagiyegntsdifages Dig to the rapid movement of the
eIon%té@g{é{ﬁ%ﬂze?ﬂ%\efﬁq@G%wthé cohthel ErPHENdrédtd e R eShiMlsLfrace, the

OUtWﬁ%/ ¥ egerdiny petings pitht soptechipny aigi invirtad-resulting in@ndnvrysign of the
cont%(gj)éﬁts' R?%eﬁ\ééyr %ﬁy'ﬁﬁ% &%?%cgle%s(l%e%%t%n &%IQ&MLQ ré?&gmg the
contdet Etrsrftonbtjte;atmcmtehwmak:yIaostya)l@mhgllt)tq settleldionnig thd) liquite
25 nmL
condfyfl AR5A AP Il pH BN AL AL ARBRAAEES 1) s
hydrogen carbonate (1.7 g, 19.64 nmol). The r eact ion
o Y52 R P e AT U 7 QB0 8 rpper veeo

comsrickes agduﬁdl %Mdﬁhv&fgfa/hcgl@gﬁdyﬂh@lc_?;ﬂﬁt@r GUTET uhraeyaranva@r which is
Wt wat er an rine e solvent
Sma'ﬁ%@r“ the gipeiendae arrdaciiens Y heyind doBPRE é&ec%é%rm'”ed)
orienBationfoue dhley |§§I|glhw | HErARE B@rBRHYteVbt the TohlagBleB&having the
el ut Iqe?@WIth net hyl ene chl ori de/ met hanol (98: 2)

Propgji (pee mingad) QH%?‘%\J Age hellvk cﬂ‘npn%q_j‘ ppglog is @Ar%nagte% at its

proleatI %H@B? 'a%ﬁc% at¥a%ﬁﬁ1‘eHU§LWface and the attachment surface has holes
(2 g enzy - 0X0- 1, 2- di hydr oqui nol i n- 5-vyl
thereirp In th|s varlan the step of mvertlng the contact lens comprises the steps o

-apd)g %eﬁ&ﬁt.Berb&%m%tﬂarés)éﬂth chBé%%EtQ&M&% sufadd &6 QMbeéuek the
[") et hyl ]

carb te To a so utlon of I'nternedi ate

contq@ lers againgt % digtal 9ndi of threeHipHaeed p@ﬁlpaﬂnde:a(lﬁ)thmcpnmyens to be
o Rl Ao tdHioReg oo R Fohior i AndicaP ol dnd to adhere
to thercacave a\ttashrsemtrsugdceat roomtenperature for 2 hours.

The sol vent was renoved under reduced pressure and the

crude was purified by colum chromat ography with

silica gel, eluting with methyl ene chloride/ethano

(from100:0 to 99:1). The title conpound was obtai ned

as an oil (4.52 g, 72% . Internediate 84. tert-butyl

[ 2- (3-am nophenyl )ethyl ] ((2/7?)-2-[8-(benzyl oxy) - 2- oxo-

1, 2-
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hr/ ED50 at 4 hr |ess than 3. Pharnmaceutica

Conposi tions The pharmaceutical fornul ati ons may
w@oowaos7ent |y be presented in unit dosage fornpemdEPIRaY 051916

be prepared by any of the nethods well known in the

art of pharmacy. Al nethodsginclude the step of

bringing the active ingredient(s) into associ ation

with the carrier. In general the formul ati ons are

pr epar ed b% uni formy and |nt|natel brin into
- relegsngdhe sy dionsresde f ?'G%Sq tHE T ter co aPh'eF‘t % %QF?‘?@%“
surfaRE ahti e biYowlthel ifgsHeI-onthcE RINE it €5 &ttO doRR Tl thanduldN®Rtaindd in the
necessary, shaping the product into the desired
contaigeiul ati on. Fornul ati ons of the present invention
suitable for oral admnistration may be presented as
discrete units such as capsules, cachets or tablets
A coefactiespnetdiavinggha pmned trredetemeudediranigntation hase diameéterwhich is
Iarger E}%Tnetﬂé %‘Hmet@lsof%éjgmg& I \Ph&PHAm |tsax§ro§els@tébteltémur%rd)
suspension in an aqueous n ueous
onerttattqm tm aooordascathkmthls vananhat me rhéthod, d/vtmmuhmcomtaotrleas has an
mpréél@et %rlfanl%tlghélt%% er méﬂsesgo t-Irgh% |§if I%re@e forgtrhg(é:I ﬁ% t6Iens to
enterths oligw f:;almdnbaltpodmnvmf lthe glengﬂ‘tadi hyenttmnstﬂ@t/e\&fr the contact lens

abuts R haPpe la3R st sl iig YR obadhe 8% en of e

elongtatéd n@n‘}beerlibuitetodhe wattin apiptiéd fhreugdthe hglesrin thel sitachimgnt surface,

Vher the co Si onis the f orm of
the s Eforoea APt an e grodaliss Kb 1bas to furyS trsbungrgppon the
diamefe? PR tHeNgn S Bédofhdsnfalletihod heTas Bardss s oﬁéﬁﬁmrﬁﬁorﬁﬁhe
such carriers include magnesi um stear at e,

Impr%r&){lpﬁt@tlo%&t@p&row@Hﬁnt@tl%|%Ce§|fl%}eeﬁ hap Q@F%Weﬁﬁ@the diameter
of thé %%%@udh thabt by BRer bR RRER RHnERBPH&HESH 9Rd Bdheres to the

ding, optionally with one or nore accessory
ConC?V@?@%ﬁh@Tﬂr‘éSUWP%‘@@WQ%BW@H@N ﬁﬂwdﬂealﬁpewar%éh%@mx'ma' end of
the s%f?)‘%rﬁ@r?’ 'S'ﬂj%tléﬁ‘lﬁhéWélé"J%b& SH%%% Fkﬁeé%ethé%%t‘é@t lens from the concave

|ngre ilent in a free-fl ow n% orm such as a povvder or
attacgmentis wiace gndito alow thengondast insto gete dawn in thediduiskeantained in the

HHS“ ce active or
COM%FQL&TE?ng g%eﬁkqgibq#%bﬁga éﬁg may be nmade by
moul ding in a suitable machine a m xture of the

In Stlg apaggﬁ?\gar%oqggftﬁgfj eqﬁoqs]%@c%? tgi; ottgr—:‘ﬁlrpv In o%(hgt ?ed member used
comEes edo@gttd:drmyy bﬁeiﬁdlngmhatredha\ongia cbmcallycshaded glletwpening at its

Ied r e of t t|v i ent
distaf a4 P b ST e T e e PTG £obiasb e oigRgees the
stepg 6t i ne encapsul ation is SU|tabIe for exanple using
he af orenentioned carriers in a h el ati ,
-ap %%W%‘O”WEY%C?‘@HBG é&r?&d@ﬁtlic‘bweﬁ‘é’”?aﬁgteﬁé ”frE-]t‘ﬁgh {be cgnically
shape@ fitletdf)eAligNBtoGRS ShidrtheRihérddyan Ve thieGahtaeBlehb &ind
routinely used for preparing dispersions or

- afteg hapen sHefRd thagopacdensiniingshanis! apriing eryatsdiiR to push the
cont&ddMEhs Rk it @fBRuiBAAd ©aHIBW i0h sBtteSdowde tﬁ’é Fquid contalned in the
i ncorporated in a soft gelatine capsule. Dry powder
cont@ipfposi ti ons for topical delivery to the | ung by
i nhal ati on may, for exanple, be presented in capsules
and cartridges of for exanple gelatine or blisters of
This fvariard easeritie!ly eakesmusriofdhe findingurthétel tlexilﬂepomtset lems generally is
i.nhal | a F S '
capeb b8 \Faphe LSt £ ac o B e e REaik Syt REb S ne
conidaﬂyehapbeni’tnlahdpenm;gJ|I-tcm\ba|ver tﬂmw;heafnl)bassmt(le:when Gte contact lens has the
gqce) h,as ta i g the Se  erl
propf OFbGP U B¢ Qé&Sﬁ“Sé%‘s%ﬁp T %"grtr? OJS,%S ﬁ%&?gg"@naét'glplr?})ery
contain between 2ng and 150 ng of each therapeutically
active ingredient. Alternatively, the active
i ngredient (s) may be presented w thout excipients.
Packagi ng of the fornulation may be suitable for unit
dose or nultl-dose dellvery In the case of multi-

Y I Y T 1 o



In an anti body construct according to the invention
said binding protein conprises a heavy chain
w0 pomanayggBobul i n constant domai n sel ected from pOEEBIOYE1916
consi sting of; a human I gM constant donai n,a hunan
I g@ constant domain, a humag_l g& constant domain, a
human | gG3 constant domain, a human | g&4 const ant
domai n, a hunman IgE constant domai n, a hunan IgD
const ant domai n, constant domain a hu
or'entwnéaﬂ@tt%tenamth% ﬂnﬁ%aﬂﬁrgthecm%%%tﬁmd%ﬁ%@%'eaﬂfdmappmg
itselfAiRE aCRidr 88 RANE bBGbEbANRS kO BISInAR!. GHERhdRnk Mas been sucked into
particul ar, an ant|b0d¥ construct according to the
the qhﬁvréqtt@v@ﬁoréw? issapligd 1q pealABE IS aCck inde st liawid. @8 thatthe lens is
allow@h @gttlé%omlﬁﬂweﬂguﬂj &ﬁﬁéiﬁ&?ﬁ tﬁ@ 'c@ﬁt%ﬁ"ngr farsQFT‘sthQ§ bgéﬁ’ HBscribed
consi sting of and 14 Accordi ng
abovee Th eeHeineagr ence moge b@ tt@eaf@rerctﬁﬁ@nwct)wvgtt@w des an
ant i body conjugate conprising an anti body construct
descri bed herein, said antibody conjugate further
As r&gammeiapgaramsaagmntdirs;eﬂodbe Mehtiarmtttdmorgamiupfqmrmﬁ@ng Adlexible
f;. oad i_n :
moldfr]g,;él {UT% %Dn r%l?:dgr?s! %ﬁ;/ctln %oxg(gnt%(gle?egr} 9\ @r%ﬂ%trerr%lned
onethwohaagmﬁmsmepmgchMJugated of exanple covalently
d to said or exanple, said agent
- mep S B bRy B 2He Rt oMot e F oup consi ot ng
- me@is @r maditiph athefiexitde nediyge tha pfrédmér&ﬁﬂaﬂtbridnaélbh in aase the

| um nescent | abel , a hi ol um nescent el, a m
mo'dl'@?@ &N eEa‘?rB‘tr?%* a WQBQYW &t Boper: %(P e‘ieFFB'QPﬂQ”g@fé "
is a radiol abel selected fromthe group consi sting of:
3H, 14C, 35S, 90Y, 99Tc, 111 In, 125I , 131 | 177Lu,
ESSGI‘B@'H@thed‘ﬁHPV‘l'B@SFﬂbokae”&‘afﬁ’ﬁP @pp%ra U§ cREfeRRONdstoghe respective
variahRESrARE ekt fodeseNb &t Sdve a"i‘lgem%ré‘fgrleeﬁtte%}f K RMHNS@5P8Rling
consi sting of; an anti-netabolite, an al’kylating
embegj@gnts A theapprasatos wWerk aregm\vmﬁeratad;h@lie a cytokine, an
anti-angi ogeni ¢ agent, an anti-mtotic agent, an
ant hracycline, toxin, and an apoptotic agent.
In onkcxrobvatimenttad tenanieeatus abanmtding e thesavahtion nde figxipleotdding is a
of the [ nt| n cr Sesses a human
contd RSN BleeBR f e B REr e BT BB ng
- an elbngaemmenmdrlhlamdg acdistsitendcdral taavdwgaertﬂedscbdye cloamnggthr@ugh which
accordin 0 as a crystal (in
suctf 3% B PRI il R BrePLP P BEmRgE B 8ndgi ca
- measd fov applyihg spétidni tardugh thes ehahner yh@listsd eAd eathiel ddndater
har maceutical controlled release crystal. In view of
me”@ﬁfd crystalline formthe binding protein, antibody
construct or antibody conjugate may have a greater
half life in vivo than the correspondi ng sol uble
In anod 1 eatoedinent of iscPraratussprcerding ta the ipealienthe plpaadted member
compisRY¥i des an isol ated nucleic acid encoding a binding

protein am no aci d sequence, antibody construct am no

- an alichmeag slefase, haxing %ﬁamﬁtﬁd%%tﬁﬁwmawﬁmle&éﬂ@ the diameter of
the c%ﬁﬁ%ﬁ%ﬁ?aﬁé hgﬁﬁghb@@%&&hﬁh&u H WRichBUERS i g% g e[sooand

ates to a vector corrpr|S|n8an|soae Iﬁ) el
- meand ©r eapide svingdbe kiongated memiperraftec aprlicatierhef spgtierothrough the

ol 5y L QUG 1 9, of, PO, BT

relates to a host cell corrprl sing such a vector. In

articul ar host ce karyatic ce S
n 2 Bgiegipm e o T Sgpsreies SRl B P Biio e efipostee
member SethgrisdeetipietendionBe sprityl Asahe preaéndighedfspangid releaged | the rapid

animal cell, plant cell and fungal cell. In

particul ar, said eukaryotic cell is an animal cel

selected fromthe group consisting of; a mamali an

cell, an avian cell, and an insect cell. Preferably

said host cell is selected fromHEK cells, CHO cells,

COS cells and yeast cells. The yeast cell nmay be

Saccharonyces cereV|S|ae and sald |nsect ceII ay be a

~C - o o



"donor antibody"” refers to a non-human anti body
provi ding one or nore CDRs. As used herein, the term
wO beoamesmez k" or " framewor k sequence” refers torPChEP2009/051916
remai ni ng sequences of a variable region mnus the
CDRs. Because the exact defigition of a CDR sequence
can be determ ned by different systens, the neaning of
a franmework sequence is subject to correspondingly
different interpretations. The six CDRs (CDR-L1 , -L2,
mov%mgnt_ligeraqm]ng/wﬁl tgﬁéﬁ% téamg Qgﬂq_rep_ﬁ_to’ the ﬁﬁgcr}m@t_spga%, so that
thos&1BaNi¥n€ BAthBoAtasOefs Whidh ek df JuiEm R deybREtHNGtRAmeResurface
li1ght chain and the heavy chain into four sub-regions
are n@;epqt@di thpﬁge’zsuﬁpqg eY=T;3| |rp/ﬁg§|orbﬁf t@g@ﬁnt@ﬁtdﬁﬂs’, asihighias heempgscribed
aboveS Positioned between FRL and FR2, CDR2 between FR2
and FR3, and CDR3 between FR3 and FR4. Wt hout
speci fying the particul ar sub-regions as FRL , FR2,
E E [ - Y,
o oy S ol QTR FEHGg Rt RLRDL5P RSl e
comwfsea single, naturally occurring immunogl obulin chain.
[ r.epr ts.one. . , -
- By BEFBaEE 5 Bio? U BERTPREP B0 IF Bl Bl U pamater von
the déarbeter efghesntactrishs haetthanipgahd pateteomiaedegieotatiotbatmhich is

stiohflf Biger et e veter i of aouRe e Bite e e i arentation
- a colvavbumachrmea syriataamaraed tb tghiinatd e aloweylimdrical portion at its

sequences are selected fromthe sequences described in
proxifi PROATS ARPCRABTY SHTSGS A AR DRt Fons  or  hanan
- meAhHRVBPIYing dsRMCBRoUGRthd RolERAT MR ohtAletsitacAmead shirface.
tabl es. TABLE 3: HUMAN HEAVY CHAI N ACCEPTOR
SEQUENCESTABLE 4. HUVAN LI GHT CHAIN ACCEPTCR SEQUENCES
In stif@n8$eHcMRBs@Rnt bMfe bEpAPatSSIcEbIANE B ROSNIBERR eI@gated
“gene fragnent” refers to an i nmmunogl obul in sequence
memgAteriBRIisey non-|ynmphoid cell's that have not undergone
-a I&Eﬁu&%lgr&wngm Q{h%ﬁﬁél%aglmgta écﬁﬁ"(%ﬁ Eﬁ’a&%r]ﬁlbl ?pening at its distal end,
rearrangenent and nutation for expression of a
- mepig for epplging isHetiondg it chdnmel $Gaeto sticl the gt lensdhraalgh the

o Vi 10! - : - ; | ani
conicghl Spad¥inict BRI e thandd Oy Eolg ing BrlRicER. Sna
- meéisefoadpeining gesrpprssuiediedhd gharael open kavradsunkad $heofontdwe lens into
the resent invention stens fromthe recognition that
ggr%ﬁine anti body genes are nore likely than mature
anti body genes to conserve essential am no acid
seqyence structures_characteristic of individuals jn :
Furti 0gaescaYs ARbhee of BeananeEpyT epbwatusctuHinada the mention wil
becoeOappard fdhOihc FOIIWEEY WERAPIGESF SritsIdrRgIHtE o€ Bl ibvdrition with the
. that species. As used herein, the term"key" residues
aid of fyegiravingg ét WHICR' r esi dues within the variable region
that have nore inpact on the binding specificity
and/or affinity of an antibody, in particular a
Fig. hungmemeediaent danyappardey ageosdingéo thednyendisn capable ef easgying out
|| b GbthSH aQRIRG 19 REGaRhube Ol owi ng: a T esi due
that is adjacent Yo a , a potential glycosylation
site (can be either N or O glycosylation site), a
. kare resi v B I esi capapl e .of. interactin Lih.
Fio- 2 pe BTN seBidnEatt S SRRRPREUR ALY s part o
CDRhe @langataai marnbeesfitick eppaaaitie rceatingds itckuia védrgione en
heavy chain variabl eregion and |ight chain variable
region, a residue within the Vernier zone, and a
Fig. 8 €S BiAgithdind| RBecticddifensdcbad eMBBHInRPS oPLEVRIBA nidber which is part
Chot hia definition of a variable heavy chain CDR1 and
the Kabat definition of the first heavy chain
framewor k. The term "humani zed anti body" generally
refers to anti bodi es which conprise heavy and |i ght
chai n vari abl e regi on sequences from a non-hunan
species (e.g., a nouse) but in which at |east a
portion of the VH and/or VL sequence has been altered

a



et al., Science 240:1038-1040 (1988). Alternative to
screeni ng of reconbinant antibody |ibraries by phage
walc@phiesr32 ot her et hodol ogi es known i n the artpPdDEP2009/051916
screening |large conbinatorial libraries can be applied
to the identification of duaf_specificity antibodies
of the invention. One type of alternative expression
systemis one in which the reconbi nant antibody
library is expressed as RNA-protein fusions, _
des@r %@@”9?\ fepEerRasIqr H};ﬁi‘%r%s G 989 ﬁ%d”tﬁi‘“ons
Szostak and Roberts, and in Roberts, R W and Szostak
~J.W (1997) Proc. Nat|. Acad. Sci. USA 94:12297-12302.
Fig.4n a hotéor%yw&ﬁtheemboginmt oftheseetiangmembat E@When e 8, and
an mMRNA and the peptide or protein that it encodes by
invitro translation of synthetic nRNAs that carry
Fig. puralopgiturinal spetipni afyl thad embbdimean bf thie stitiion membaewhicBis part of
e”dthFE'i‘o‘-iﬁ]ate% r%@r%i?if M&i%r% a%Sor‘éi;i t8‘fh .ni/érii{E}n?‘
conpl ex xture o e. Nor nat or 7 a
library) based on the properties of the encoded
peptide or protein, e.g., antibody, or portion
t hereof, such as binding of the antibody, or portion
thereof, to the dual specificity antigen. Nucleic acid

sequences encodi ng anti bodi es, or portions. ther
Fig. | sbewes @@tﬁwwéhihﬁépﬁﬁraé%wqoi%ri%iq teg 'rb’aﬁt'% The flexible

moldﬁ'?gqé aORehcP¥NE @‘P_Cwmcii" RlontERaSin %Sco?i@aﬁi‘?ér'e*ﬁ%dﬁéaoééea cuvette 1.
i n manmmal i an host cells) and, noreover,

(e.9., be
CUVGéi?b’] @ay b8 A BIVelie endrs desaihed () Wa 03/8165856 asyn W@ RQP7/042280 and
[ I f [
is fillléﬁi}i/ ith ii.g%a L fogié?%ﬁgl%%aégﬁ nge\#]sn?sﬁ?&oe R BRRL: OIQr%h(EE'%bQQﬁot have
its pr@pergntrmmat@nsrewechetds sebriplaceq 1) the gye bihipedrebe deterroiasd, for
i rati i :
exaniie, (ol pR ko MRS b olp Kb pefipfied BiATEMAT ons oL 1
contaihed rtuvbtiel i eSu@fmtalge aprlysieng comeetivnab and aaedhstdebdescribed in
momgﬁgg{ated usi ng yeast display nethods known in the
I n yeast display nethods, genetic nmethods are
used to tether antibody domai ns to the yeast cell wall
a em.aon the surfa
s o5 be Sed o Fgich R aPouiiem 8 e Bppdeni dssplinay the invention
com@rryeis @areldrigatidgeMoemR WhicaXRele 6@ priddsAitlaptar 2D alial aehdlbw
onbi natori al anti body

ar e. g., human or .
Cha”ﬁﬁi?%eﬁ” %Q’é@?é%%ibemyéQ%@teH?é5%%193 %ﬁ??ﬂ?&'&@lﬁ@“%ﬁo%@e (not
show3 L NEReorisRE chBRAdPOtlh RadRfy th Re a‘%@ﬁrﬁé‘ﬁt durE8 bidRed at the
i ncl ude those disclosed Wttrup, et al U.S. Patent

dista\gnd ¢f tabe 2654ith heles B%if]gtp&jllq%ir@'thﬁ @ttaqhgfe@t siyface. guction can be
appligﬂ QcHGEH Skl PR b thY Ia@éptéis‘t%‘@!t;h‘@h‘ann%@/‘i Pofdbé PPdhRSthrough

the i nvention Anti bodi es of resent invention

the h%@s mevigedimibe attashnagnf syface efiubrei o‘iis sucHpm iscrrRdied Riggnis is
indich dttgeari%WS S Eiqflig XLt IeRXBLES S ggﬁ‘shﬁétattﬁgﬂnhént surface of
in express on vector(s) enco ng t eavy and
tubelZilght chains is (are) transfected into a host cell by
standard techni ques. The various fornms of the term
"transfection” are intended to enconpass a w de
Tubev2t iseshpwaofin teehiargpdedewe omnfRign? yt ceselosk §exn thhe that tube 21 may be

attach i i Seiter R mEBRY ST et BrectiPoflof ol Bh brxirRaidna of
tube @4l At thendEalplatf ﬁJWEiCﬂhBret igtattachm&MAGrfaax2 1 Bwhich is provided with

nole T4 BEEIE 1 SAOmBlsaIEE rehy RS Btamey bR oy e i ttachment

surfaiee @4 anmyHadh é‘re@i/eﬁiﬁ lastiite Cwhes Vie@el lirsthe@xBlidfksémIal Bifection (that
anti bodies in eukaryotic cells is preferable, and nost

preferable in mammal i an host cells, because such
eukaryotic cells (and in particular manmal i an cel | s)
are nore likely than prokaryotic cells to assenble and
secrete a properly fol ded and i mmunol ogically active
anti body. Preferred mammalian host cells for
expreSS|ng the reconbinant antibodies of the |nvent|on

o e o ~1 P~



sel ected by the skilled artisan for its intended
pur pose. For exanple, the additional agent can be a
WO b@wapset i ¢ agent art-recogni zed as bei ng usebPCl/EPD®09/051916
treat the disease or condition being treated by the
anti body of the present invegtion. The additiona
agent al so can be an agent that inparts a benefici al
attribute to the therapeutic conposition e.g., an
.. agent that affects the viscosity of the conposition.
is to 93y {beE; P82l 2 @¥X5ipded Vi onsThe i nvention al so
provi des pharmaceutical conpositions conprising an
anti body, or antigen-binding portion thereof, of the

The diapetariCbef aiaghmephsrriage df iceutispriiabemallsr éhandhe idiameter of
con 1% RIS TASEU LAl ROTAS, A SSPIPPIH A AT e ESucke
againit agjacynery sudece2t i any adrerepivi atbachnmeprd sdifaesr 2 with its central
porif SR o BB R BEL e S IELL AR SL AL pfon
attachewsebswfacel21 1alnsqueordiance with ¢ds embbdinent ehgpagsidd mamber 2 is now
o B RS Bl P RSB S ARBAH Fde 2 m e
liquicbmithiceptacolires GL adberedantattbclthes soffatd211 cueses ittenpatidns of the

con G0 PG S P ARG 2 EFS i o

umbiils o7 dletormnthubiirslrtRgithdcattbéMeérsyCL o iteproper(ptedetermined)

. Preferably, the pro | actic or .therapeutic agents .
orieng i Tog B DESBTRIT S ool M AR gY 2iie PaRPIA Spring 30.
as thiReis BBoWS BFigN1 WARCHERVIBN Edl S ed by GulIIAE MdckingBiR g € (A FHig. 1 to the

or anelioration of a disorder or one or nore synp

, . IS e C tons
right} 91108 8AOCKINg SRS RIAHIERT 1l # MR WRIFb St ABRASS 0 3 pleaft that is
rigid|§ QERERd dt to GlaapRrY 20 eF bl'&ﬁ%atéﬁ’mnht%@ 20fh@s, tABALIRY {)ré@éﬂsmtd spring

or excipient. The antibodi es and anti body-portions of
30 rapidy f%ﬁé_rﬂ"?rlﬂ@t@dﬁe'@éeﬁ Avdh s ‘&%@@Cti|3ﬁspclpﬁ%%@ &J@l@ta%ament
surfae@PRINHidHPOR s8¢ ilveRidh §fon2diMeRt 81 Al thRMak Bedn 8RR above.

Typically, the pharmaceutical conposition conprises an

anti body or antibody portion of the invention and a

r R I .

Onod B ARt o SR BB cBhtae B KB U hvemec
accoalinglg cuctot S s lesysed sndsinceductjiondsavilarger applied through holes 212
. .antibacteria d .antifungal ents, isotonjic an
n BB RO R Vs AL RS e RS Rl forf Pactment
surfgeb 2411 gbadigatdtahby settepatvh il the liguainpt@daioéd in cuvette 1. The elongated

o5 2 Cof St 5P DB ALO R GOHIE b BUrPERSatE 4 cange ansported to

anotlﬁiﬁﬁétmem trgd Wh @Ienfseﬁérwwdtur&igbrbb&smrl@e trlaélsnobwb&opéﬂy oriented
conmbi nations thereof. In ny cases, it w e . ,
contagt dqns cgp ke eV R Fra@ecwvs%?grﬁne sdemsterredde thawagspaing station, for
exangigar s, polyal cohols such as mannitol, sorbitol, or
sodium chloride in the conposition. Pharmaceutically
acceptabl e carriers may further conprise mnor amounts
A se8ndPehibodiRENt FURSIRBRRSs §§§6¥Hiﬁ§td"tﬁ%‘irﬁ\)&ﬂti&¥ is&MBlAlid ¥Ig8 and
agents, preservatives or buffers, which enhance the™
compysek fanldldngatnd twbe 48 hiaviea@shaonelt4i8. ahts irodiynabend tube 41 is
provi@@& l\/\mﬂ% dﬁ?értth%%d fé{adéfagHﬁemeéf'tﬁ(ﬁé 4 &V&E&%l@é&g‘féﬁ%nar to the
and can be used to admnister one or nore antibodies
adaptdr disngsser/eith raspedirto theefirsberhborime ot hofveareattachmentis performed
via tESBORER et o'oY S 1 @PpEE) EAREARNK! B |3 R brovidec
ofr erapeuti c agent usefu or ‘prevent i ng, 'managi ng,
with & hebdw nginddcal goelonct18t whigh dadiasondare atacomenbsurfased 11 at its

prox By SRR aES gt P nBRERES Tl dhal PRERTER nas an imner

capabl e of expressing the antibody or anti body
fragnment, receptor- nedi ated endocytosis (see, e. g.,
Wi and Wi, J. Biol. Chem 262:4429-4432 (1987)),
construction of a nucleic acid as part of a retroviral
or other vector, etc. Methods of adm nistering a

. o o g, o o g Y 4 "



31765-027). This nmediumis further supplenented with

heat -i nactivated 10% fetal calf serum (FCS, JRH
w@e@saozeres, Kansas Cat. # 121 07-1 000M, 1% d¢ERER009/051916

(MEM Non essential Amino Acid solution (Sigma-Aldrich

Cat.# ML745), and 1% Penicilfin (10.000

Um)/Streptonycin (10.000 ng/m) (Invitrogen Life

Technol ogi es, Cat. # 15140 122). To stinul ate neuronal

differentiati on and of peuronal processes,

diamejgr §yxpichds paligrtaan et‘ﬂ"f"@ﬁtef Af W@&PUWP%'SB%P&N@W(%H“?‘S an
mpr%ﬁz drdridRtatidh. IR th 194 fe B nrRBianvet&MB- iSshgH G Narkat thaff the diamter of
625- 050M5)) for several days. Differ entl ated SH SY5Y
the ceptactlepe & yremihhasits prepereortentatiop eThat istessaynzs \peg @s contact lens
CL hb§ OURSHopYr Shefish |ttrﬁ¥}p§ét%"f“ér%o @\BHJOVVV@yrIf?IdF?J:éPtp%FhoﬁmB while it
gl ass coverslips coated with a striped pattern of
may Anfsr Gti@hellay clingipbpertion 4il8 whkd itde Prapgey oriented.yi i i )
Preparation of striped glass coverslips The nodified

version of the stripe assay on gl ass coverslips was
The ditribotierecf hiatesd ©2 ihgittablynelmtfs‘ue‘aemm egn bs sd@sbesitﬁreﬂig 4. Again,

threé’t&tgé{é gr%o’%% %Kgﬁﬂ er?ttal | Ft%o%é%[;%hiﬁﬁnﬁ%ﬁ@% é\%}'@ distributed

(thatnesator sayemefhote TDelautt 1200 wilen sAavigues ccrcmﬁﬁesetntlagdmfctlon) and
oo e g o € RO ST B RS (AE A2 5R o v

in cirdpweréltial Sitdvaioe). washed, clean coverslips were laid
down onto the matrix and the corners of the matrix are
marked with an ink ball point pen at the backside of

As stidiRnGOuSBIRY tRroudi BhaFHel 1X0 S7d thyduih Hdks £0Y808Idk iV\eshcave
carefully turned upside down with the coverslip facing

attachmenpairiasm4df . thedmpeaperly arieHed pentaelipniyatseakad fowvards concave

attachRfagt SurdeBifnt HBMe\E@V&& Rthé ‘alamtéf&‘gﬂg%tﬁa&rlens which is too large
reconbi nant human R&D Systens Cat. 459 RM

to allgw the imgspeeriv e(@@ted @qmtam ams f omterrlhp@owszwéldél@al portion 413,

con e S A P el SR g AR B IRy o 412
As agpnsgmeencesi thg cantiumd susiios jartemyesting®@nrihe éproperyREdnted
cont?cﬁ IénE%@%%(&v%ggyt %oéoéxdc? nen's?? ﬁl@%ﬁ%oqutl t%Qéeer%tn%Hta'i Qrﬁ OAH%IP

anne cess
inversionad tjie ¢cdméaad lenseinnehdiameler Hn df mdlommybndmbav\pmrhorams is slightly

Iargeﬁqeaﬁ e ggalyrgetrtgr (?fpht nst%% ur}bsgrt}c;vg ITﬂ’ I’[s prtolqsr ?riierné?tion. Accordingly,
contam&tnsr@_ sal ndw ente( e hallow Mn&@dl ﬁomon\la% vwag eslichgeéi yowards

0O ml of PB he ne step, the sl.ip.
concs fradindheifocer 1o At B RlheRheRiay e PR dpF s then
reledsb@tse ,aslt@aél@—fbg\lthé hwéﬁl:l)l@d Eﬁro&&’rlﬁ c%@ﬁﬁedl) comtatt I%:rgs from attachment
ec ckin i 0S nces t

S“"“@Bﬁﬁg‘? allgy fhey qoni 3ok lenbe §e@ﬁ§81é(§ ay) HH" lg ﬁ‘é’tw R cuvette 1.

stripes and was incubated at 370C for 2 hours. In the

end a pattern of alternating stripes of RGM A and
A th'@o‘PmB@fEWePt Qfdke BIPQﬁ:!G@é@C{é?fdtnﬁéo H&/'@V%ﬂtioﬁ is glfqugt in Fig. 5 and
combr\%‘ég BAtdIHYatdOpO 84 Rdvikgla |é’?‘%ﬁﬂell51‘0ﬁ1§ith"@§&ﬁ6§ll9‘é’ﬁ¥péﬁ’mlet opening

hree separate wash stepswth PBS and differéentiate
511 @HFSSNSW engll Conigelyeshsipad dletpesingid 1daners $0waids channel 510. At the
proxh B EREbE GRnfl S8 ol Shn b eplo R 3% Biven aiso
tapetingetopraedsecheonelr51@bsebre 81 &f provided biotsadrozintal bodlivél a connection
| £ ec j [ nof | uor escence
port gjln%ﬁ)yéoﬁgegtgﬁ*gg&é$% &5?5% &%@8 t|rosahroa r mal dehyde for
2h at room tenperature or overnight at 40C and
perneabi |l i zed by i ncubation with PBS containing 0.1%
Triton X-100 for 10 - 20 mn at room tenperature.
After blocking with 3% BSA for 60 m nutes, cells were
i ncubated with the primary antibody (nonoclonal anti-
b-tubulin isotype 3 clone SDL 3D10, Sigma-Aldrich Cat.
# T8660) for 2 hours at roomtenperature and after
several mash steps mnth the secondary antlbody (Cy-3

o - o o -~ e N N ™\



propan-2-ol 2- {2-[3-nethoxy-4-(4-nethyl-imdazol -

1-yl)-phenyl am no] - 6-pyridin-2-yl-pyrimdin-4-yl} -
w@r@paoss2z2 ol 2- PCT/EP2009/051916

{6-(4-chl oro-benzyl)-2-[ 3-net hoxy- 4- (4- net hyl -i m dazol

- 1-yl)-phenyl am no] - pyri m_djgn- 4- yl} -propan-2-ol

2-[2-[ 3-net hoxy-4- (4-net hyl -i m dazol -1 -yl) - phenyl am no

]-6-(4-trifluoromethyl - phenyl)

grlmd|n4 - propan-2-0
As sy t[og 13 gpm@pﬁ%@bg ce eﬁg@)rp@prt Phd-dapyeh openings 514, through the

annular)é'p%c@!?%]%@ Repekingd51d hid thesyRednanhelI@N¥dntact lens CL having
yrimdin-4-yl ] -ethanone 3-

its m{pzop[eg OReRtRbRY ssuckedipiqsAniGalty gigrsad opening 511 towards channel 510.

Whilé g¥héra%"§&¥éc§r@r{'&iL %yc,ra'pﬂblg'o@ rcf‘rr'rgi &seTfﬁlﬁé‘b%ﬂ;a:STc%nter channel 510,
met hoxy- 4- (4- net hyl -i m dazol - | %/ - phenyl am no

this ip oeLy(p@ssub@ wharf Ganics lapR iy has yRrPRSTIrigntatio

CL bt SRefed; Souier| engol et shennel 919, Howeygy fue g e

contiagipp forges agtingramnsaniatit lea -Gy while gliction ¥-arplied p@rﬁp@tﬁerﬁ& ©lL is

invefeéj t{:)fc elvgrltg prcH:)er o ?ntatlcirband tthﬁn roIIsAtsEzlillke ? ﬁ)gﬁr as d%scrled above,
enters (fnayhel-ﬁpﬁamylllamencs}mmdthmughmhanngH5}10-egnddlpr@ugﬂemhlcﬂly shaped
hlLor9-pnhenyl ) - 2-[ 3- met hoxy- 4- (4- et hyl -i m dazol
pomén £|n;€ %%ac y‘ﬁgm noj - pyri m di n-4- yl} -propan-2-ol
2- {2 [ 3- met hoxy 4- (4- et hyl -i m dazol -1-yl)-phenyl am no

Suct'{)_le’Tf gn’emrgls‘g\gé handy g\fr?gﬁ) %géur}gﬁﬁo%@lsé r}/stgad s% e?sp%npu%h contact lens CL
throujghlﬁo)wrcﬁhbeﬁ)ép@mdcbﬁ]on%ms 6 PRy Ell MOCH M- throvlgh conically shaped

inlet QDT@W §1? I”u‘bm? “ﬂ“(d4'- ﬁ%‘"tt?fi)ﬁd ImfUygy® ! -se- 3| t? aﬁﬁ"éﬁiﬂ A H[ﬂperly
orient&t &o’]rrté(ft'Iér{sL@_r Rf@tt‘yéovm‘%ﬁﬁé )lqwd The following steps during
yr|n1d|n ﬁi propan- 2-ol 2-
manyfgctyring £y Pa fensme f’@pﬁﬁ ﬁBQ@deFEUQ*F@ﬁ Hyither gpa¥e-ol -
1-yl)-phenyl am no] - pyri m di n-4-yl} - propan-2-ol 1-
{6-(1 -hydroxy-
Variqusrmeedifjdatienhgng ctzarges @et bencgivabledvithouhgépartiingifserolthe general

conc%ﬁyur)d'eﬂgﬁgwealmsfggl mv%ﬁ’tronn}\géd?dlﬁgl\ﬁl élthough the present invention has
beenlde[szm[)éﬁwm tmzxeyd 4f sﬁabcrmtdmybodnmrdaztods pot intended to limit the scope of

proteé:tlefl [ﬁhen Iu’Ten %dﬁ%ﬁ)gt rtl)uftI & tﬁ?%g%ﬁfe gﬂgelrg%gugln is defined by

the appardduydlaiatshyl ) - 6- (4- trlfluoronethyl phenyl ) -pyrimdin
-2-ylam no] -2-(4- nethyl-imdazol- 1-yl)-benzonitrile
or
2-[2-[3-nethyl -4-(4-net hyl -i m dazol -1 -yl ) -phenyl anm no]
-6-(4-trifluoronethyl-phenyl)-
pyrimdin-4-yl]-propan-2-ol. Preferred conpounds of
formula |I-A are further those, wherein RL-Ar is
2-nmet hyl i m dazol - 1-yl, 3-nmethyl-[I,2,4]triazol-I-yl,
t hi azol -5-yl, 2-nethyl-thiazol-5-yl, 2-nethyl-oxazol -
5-yl, 2-nethyl-pyridin-4-yl, 1-nethyl-
| H pyrazol -4-yl, 3-methyl-[1,2,4]triazol-I-yl,
[1,2,4]triazol-1-yl, 5-nmethyl-[I,2,4]triazol-I-yl,
|, 3, 4] oxadi azol - 2-yl, 4-pyridin-4-yl, 2-nmethylpyridin-
4-yl, 3-methyl-[I, 2,4]thiadi azol -5-yl, or oxazol -5-yl,
for exanple the foll ow ng conpounds
(4-benzyl - 6- et hyl - pyri m di n-2-yl)-[ 3- net hoxy- 4- ( 3- net
hyl -[ 1,2,4]triazol- 1-yl)-phenyl]-am ne
(4- benzyl - 6-net hyl - pyri m di n-2-yl)-[ 3-met hoxy-4- (2- net
hyl -t hi azol - 5-yl ) - phenyl ] -am ne
(4-benzyl - 6- et hyl -pyri m din-2-yl)-
[ 3- met hoxy- 4- ( 2- net hyl - oxazo 1-5 -yl )-phenyl]-am ne

n. As long as contact lens

2-[2-[ 3-net hoxy-4- (2-met hyl -t hi azo

1-5-yl)-phenyl am no] -6-(4-trifluoronethyl-phenyl) -
pyri m di n-4-yl]-propan-2-ol

(4,6 d| rrethyl pyrlmdln 2-yl)-[4-(2-methyl -pyridin-4-y



In one enbodi nent of the conpound of Formula | , Ris

R2 and R2 is NH(R2a), wherein R2a is as defined
wheooeilo3731 n one variati on of the above enbodi neat/EPRER051916

is R2b as defined herein. In one variation of the

above enbodi ment, R2b is lawgr. al kyl. In one variation

of the above enbodinent, R2b is /sopropyl. In one

enbodi ment of the conpound of Formula I, R2b is

het erocycl oal kyl . I n one enbodi nent of the conpound of
Claig$rnula |, R2b is cycloal kyl. In one enbodi ment of the

conpound of Formula I, R2b is heterocycl oal kyl

al kyl ene. In one variation of the above embodi nent,
1. Rﬁbthloa f@ygrbmhmglaﬁ%xublmm@mmgv&fpatmm a2 ophlteal;lzaEies such as a

bis rrolidinyl neth | ene. one
%ﬁ‘é‘ﬁ (8#52%% pé%%%mé’i?&ofa |ShEatien ”éorlsg‘gcﬁ}‘% stgps of
d-ﬁ‘%étgﬁﬂmhtgfﬂ% HotudidrieARtiBE bf marm@amgn of t he above
enbodl nen

Qligrcape tr}?é?‘@'glﬁ’@)nﬂsd)é’leﬂﬂeter'infpe?éts %B?WQQ thﬁa?@ﬁ?tﬁﬂﬁ'”éﬁd
t h@rleﬁ‘@ﬁ\bﬁ iﬁm% RMoxitié h’r%lo@C? toGhé prediefdrmined FichtatiGh €.

Qe is is pyrrolidine.ln yet another
varlatlon of the above enbodinent, Qis Ql, Qais

2. %%tho@aﬁcérﬁmgtg o 11 & Wr%rghleqpewbg Bold I%;%? cont%'&fjle% SCL) that is

| owner I'n yet another variatio t he abov

eprovidedning cordaingr @_cor@@lrigsa h}_juid (LQ whereinten of idverting the contact
is methyl. In one

Il%%ié comgn? %ﬁggé npound of Formula |, Qais @b as
deihserdag hmemngaterinnember\,(arzoa&h 4)1n5‘0ﬂntohree bdpod 8-) to a position such
t %gg@g@riegt%l é)f ltﬁc’e @%%qg&‘ mehﬂm???%‘% I4¥%g:)]%tér%{hg% close to the
entomdhatriemis (6L), tahe conpound of Fornula I, Qais Qc as
def i ned her.ei |at| qn of t Y
e neops) hEoRdng Flanabied lynd 2 2%53 {5y e

and Qe |slower al kyl , optlonally substltuted with

N i I o A i

satts&htﬁeut Qofank (M nm@vmg arméme@r tD)atﬁatdg%umﬂntmﬁy emallerthan the
not her vari ation of above enbod

=amesenof GetsRpiach epe (Sl A TG ks (@A2) teregh spugmghich
ad)R¥ién %‘)’Q@gbﬂ%ﬂt whédeth the sf@iicﬁhﬁl}e'rﬂ'}% thk RoRtaet IBAP el Mprises

of the compound of Formula , Qal1s Qc, Qc is Qe,
dhesteps@fe , and Qe' is het erocycl oal kyl , optionally
Sﬂ@aﬁy.ﬁyw&.oméhh%{%h%e HBl%@ (Qz) of t’:h% é?!%fohﬂﬂ%ﬁt Jlﬁifa%é 211) so as to

I n one Vvari ation he above enbodi nent

pymMalt ihgigeatacbienp é%) a%es@tﬁsthmam@fdnwttsnrf@%(%ﬁ) mor e
q rfap@%/ "E\gggﬁn%n%]taﬁ%t@d melpnb%p@ @@51 V\ﬁl’t'HlmHeQIauij(l ?{/ﬁ%e container

above ‘e er'azi ne
s ulds with theeconigat tersr{€Ldad hme@ thhfe attaclientraadfabe 24i1hso Ba to

y%aﬁ@gﬁé‘%nté(&ﬁér%ttb‘q% .Wer{?'a‘%hr%ﬁgﬂ gqv%@ﬁmdbﬂﬁé‘ée oSdiGnd %the
pI peri trtu nor e
f mtmbfense(mhextemmng nutyetdlﬁbeydmlrthvatta@ttm@n soffacen@11), and

eerrb IS nor lin tiana
su% etr cpmple gon oﬂ;le r%%g movr%r}eém?efth]e e?dn eefdl n%rat)ﬁ'y(rz 20 21)
I nre}%ismgnbé btexrtlome(sb through tbé holee (zl‘nﬂ)\oetre;rd:tmdhment sur@ce (211) so

rro none tionaglly subst e or
or b P EleART Prind ThveRBR sovet R rkum Blerdtegh meRsurtace

O(Imq))Jnd of Formula |, Qais Qc, Qcis Qd,Qdis
-C(=0(Qle), Qeis Qe , and Qe is

het er ocycl oal kyl, optionally substituted with one or
nmore Q f as defined herein. In certain enbodi nents of
formula I, the subject conmpounds are nore specifically
of formula Il: I | wherein: R and QL are as defined
herein; or a pharmaceutically acceptable salt thereof.
In certain enbodinents of formula |, the subject
compounds are nore specifically of formula Il' : I1G
wherein: Rl is [ower alkyl, |ower alkoxy, phenyl,
benzyl heteroaryl, cycl oal kyl , heterocycloalkyl or

o o - - o o o e - R b .



conmpounds of the invention may inhibit JAK3 and JAKI,
wherein preferred conpounds are selective for JAK3 of

wo b@od#3ki nases, and are useful novel pyrrol opgT/ERINL051916
derivatives for the treatnent of auto-immune and
i nflammat ory di seases. The _appl i cation provides a
conpound of Formula | wherein: Rl is |ower alkyl,
| ower al koxy, phenyl, benzyl, heteroaryl, cycloal kyl,
het er ocycl oal or. cycl oal kyl al kyl ;, optional | , ,
CHBB0S lcerdntt Kaghe. Bivhigs bR anoslacmpEbR (b dmprses a dista
RHH ha‘ilcr?aé ﬁ&ﬁﬂv C}ﬁﬁﬁ@rlcalﬂ}églﬂl@m(413%vnh@?1| ifhet digmeted whFsmaller

tg(an@-e igmeter o &\@é‘,onge]ck&gns (@b),@gt hgylp(ag)tr)ye prglmfa m%rgﬁ]oagntatlon
| Qn&rhidhak %%H‘ibﬁllargghﬁﬁﬁlthe 515{71%&9%? We comydch RALKEL) having the

het er ocycl oal kyl ,” cycl oal k

heredetet)iopd arigytatinny appin whigh rtfye @lel@mqyilmr@al Rertien H8) isr
nf%FrﬁmBleg at R Brdxin eniaq}yoégf(g'raﬁ% ?ft ent Qﬁ\ﬁcela(g\lgr, the attachment

| ower "al koxy, or T ower els
asudizice (4 thdaviap loles, (41 DNheremmnetein thalsten of ipyasting the contact lens
h r | kyl , or heterocycloalkyl; R f is
ﬁH‘iS&@PM%‘?SIg)H/%{%lﬁ%g\?gr haI oal kyl , phenyl, heteroaryl,
cycl oal kylapplamgmelbhmo@dfhroagrkyie hdRss ofstheN(:@K&a)/é attechghent surface

FﬁgeLZnhgg¥ﬁ§%g%§;{g ¥g?‘1ﬁf% conﬁgt Iﬁps &ﬂ‘e)taeqra gtsthe distal end of the
cycl oal kylcyllritdat:azlrpmcl}anl (Q&B}Qdd cause ftred @)’rmaxyménsa(bkyio be inverted

" R s R YPRate TRty EONER Hin Lig oo et R Gl porion
R2e is -N(R33zhdto a&lﬁef@)t(ﬁ th2hcavedtelohentRR@jace-(411),

(=0 N(R2 N( R =Q) 2 ),

-S(0 2 N?%@%%'”gz | Shieion Q%@S t?é@l&?%&h&%ﬁ%&%@d lens (CL)
hal oal kyl froph@B¥ttackBé®tIsofbye (4 1hehed Qﬁélbb‘v\ﬂthﬁ inverted contact lens
cycl oal kyl , ~or heterocycloalkyl opti onal

subst i t ut é8LMPrssisoveTn dhg lauiil) cealainersn 2/hes,contamer (1).

i ndependently H, hal ogen, | ower aIkyI | ower al koxy,

| ower hal oal kyl; each R2g is i ndependent ly H | ower

aMR&hIOd aceRidingde I@@W 2, inomieh el dendajed m@mbgh@dwoquw
e oAb S RO Edling oReFloa SR BpESbening 511

a@tktﬁldistawmdswhel(em thg)steprafanvesting tbe cpm@ct IRa® (Glg dogweises the
% ¢ phenyl, benzyl, |ower haloal kyl, cycloalkyl,

erocycloalkyl het eroaryl, optionally substituted
W anplsom@smtlomﬁS)etom chite! (5 0had egtmsudiytile osrytact!lenee(CL) through

| ¥ P S B 6 By o ron v

hetamtardignis,(Coptandnal | y substituted with one or nore Q

?é&r%a%%@%ke%ﬁg%o%gt_lé%s:m nhecﬁban’nglh%ﬁ) Orbci/ O@greSsure to

orpasrnh@aanteotrrenst @9 bhek intethiedinidaanki to atdw @ to seife down in the

syste t|o sub tituted with one or nore @b or
D 3pabefes beyoRtied) 2 ey, o2 N0 26)2,

S(O) 2(Qe), - C( =0 (Qe), -A=0QqQ 2e), -NQ 2e)2;

DRSS (B a BdienDiTBoR e RS Es AN GPiyTicdgns such as a
e&ﬁﬁbc@’e@ms'(@LLﬂdsr@%&@é}Hur}edl SHeRatiah kddmpr@,n@nyl benzyl ,

| ower hal oal cl oal kyl, cycl oal ken

helerRTipe P'@@FFW‘I”Q g? aﬁ%‘?b‘?r&ﬁ‘ﬁ%on ch e @ﬁémgyand

S—“r?é&rﬁé ’ﬁﬂZ‘WM §1 %?ln‘?értlﬂﬁrﬂ?e ﬂ%x%le mdidhg toth &8 R fined

g I's hal ogen, I oxy yano, 0xo0, or -

C(GI@)nGZIBZ)h in ca@zﬂheun@olqﬂagéas Qpﬁweterrﬁm@ﬁ aﬁ@pr\k@Q the
He@r#@éyo anLfigy. phenyl, benzyl, cycloal kyl,

heterocyc , or heteroaryl optionally

substituted mnth one or nore Q2 1; and @ 1 is

hal ogen, hydroxy, cyano, |ower al kyl, |ower hal oal kyl,

or | ower al koxy; or a pharmaceutically acceptable salt

thereof. In one variation of the above enbodi nent, R

is RIL. In one varlatlon of the above enbodlnent Rl is

-, . o " o o o



extendi ng the boundari es above and bel ow the nunerica
val ues set forth. In general, the term"about" is used

wheooeilo3780 nodi fy a numerical val ue above and bet/arecdesiole

10.

stated value by a variance of 20% The definitions
descri bed herein nmay be appemded to form
chem cal | y-rel evant conbi nati ons, such as

"het eroal kyl aryl ," "hal oal kyl het er oaryl,
"arylalkylheterocyclyl," "alkylcarbonyl,

"al koxyal kyl ," "cycl oal kyl al kyl" and the |ike. Wen
tR@patr%QWac@érHM to bRIM'8EA&RinAhs bkibk rhéliing ¥ AgoRBetiBes (CL)

term as in "pEenyIaIkyI," or "hydroxyal kyl ," this is
i #ieNerrgin the the BranpfogIvartieg theeiact lens erarised above,
beihgioaghal hdmird (vob B 1anSs 1 ‘Ha@M@ a%@&téntdué?ﬂt r§avmg at least one

sel ected from the ot her speC|f|ca y- named IOgrou

Thehanneld2 14401 @) thrasigl yfliel sygtion (S aneber apndind K0 fogidistal end of
ar wo phenyl substituents, and thus
|n@FQﬁﬂ§%Le%§§HBe# gﬂylethyl and bi phenyl. An

"-ankgnsaior ADRIYRg Isuction (B thabigh thgrcbnpneiéfm 01@1 L) to thewtistal end

al ﬁ;{hgg})?ﬁg?%g%éréﬁﬁsgtrzg%p‘{r—%%oxyal kyl " includes

I-(hydroxynethyl) 2- nethylpropyl 2- hydroxybutyl

d|h dr.ox but (hydr ox h .
PRI TR S st 2o Rl mryber2 29203 comerises
hegireattgchirfeat BLerame (Bytrraxingl kgibthetes (D‘p‘mdt %Gudﬁénﬂﬁa&lyamaller than

R Parkyrer e P8 1o faP S PanEaoRR Lo ifiny Fregn whicr

an&ﬂmahkﬁhsgb@mﬂ, The tern1(hetero)ary| or (het)aryl

refers either an ar or _a hetero

OO 3D S adIT S s oncEl b e (2ol 21) afer

Tas3 BRI InCof GABRAMUTY hre@gh Bsihdlesan12Mso@bed I tRe attachment surface

i nt erconvertabl e species. Prototropic tautoners result

fr@hlthe migration of a covalently bonded hydrogen

atom between two atons. Tautoners generally exist in

equi libriumand attenpts to isolate an individua

t ARRGAYP ace@rdiap|ty clainp duwberginihg MmaassiprggeidyHeayiea thesaiengated
i r a mxture of

itiusiackibimh R A

dependent on chem cal features within the nol ecul e.

F I

EnPNRL o] SRl #, RSB o BIEIAT AT (4F} ifiiscs

wha Histal end ph\sn@lailollcpvheylmdobalfportmn;jﬁwdmfrm ieser dwnmn (ID)

pr.of. opi rS, | [ ~(5 C(=Q) =

B ) PLORE i o  L ) hehe
Cnﬁredl&i)anNn)zd anehtatldrdbutewr(crﬂ(s shiR)tiyNbtger Ban MidR)liaide}er of the contact

aut o tmo are rticularly comon in

hebas K Jievibids BeBleeptRe BRIt and the present

[ eredsﬁdaoe a&a@mmﬂsaﬁswa {ah 1} amrtgmrto Cerfririat® thef hdllbe cylindrical

echni cal [ i fi rein
B e RGO EBhER i AR s B 0T G Hies (412)
|mhbhﬁqart to which the present invention pertalns
unl ess otherw se defined. Reference is_mde herein
va’F‘P%”L?sfoﬁéPﬂ’%'aaISH@tioé‘s(SéHHO‘MI Beingles RAoWH thecqntgye aB?Chme”t
skddrtackiathe art. Standard reference works setting
forth the general principles of pharmacol ogy include
Goodman and G | man's The Pharnacol ogi cal Basis of
Therapeutics, 10th Ed., MG aw Hi ||l Conpanies Inc.,
New York (2001). Any suitable materials and/or nethods
known to those of skill can be utilized in carrying
out the present invention. However, preferred
materials and nethods are described. Mterial s,
reagents and the like to which reference are nmade in
the follow ng description and exanpl es are obtai nabl e
from comerci al sources, unless otherw se noted. The
term"acyl" as used herein denotes a group of formnula
C( C»R whereln R 'S hydrogen or Iomer aIkyI ‘as

oy s S



R4 is -QR 4a); Rda is Hor R4b; R4b is | ower alkyl,
phenyl , benzyl, |ower hal oal kyl, cycl oal kyl,

whedoenaxryzl| oal kyl , heteroaryl, optionally subseect/EP®dI/N51916

11.

with one or nore R4c; R4c is hal ogen, hydroxy, |ower
al kyl, lower hal oal kyl, or lqwer al koxy; Qis Q, @,
@B, or A4; QL is phenyl, optionally substituted wth
one or nore Qa; Qais @b or Qc; Qb is halogen
hydroxy, -CN, -S(Qle), -S(O 2(Qe), or -S(=0(Qle);
Qc is @dor Qe; or two Q@Qa cone together to forma

bAﬁbé%tw a&bd}&n@gb@m QWhé@Wﬁh%)éI&@Bféhlrﬁé%Bé’r 2( gébn%'f%es
nor e =

q Iéwm@qllg)ezten_dg@-@janml@bg) ha_vmg(a-@nqgllyefhap m@ epIying

| e)5,11)£i(|1@d|§é|?end- N(Q | e)C( O)(Q le) , - N(Qe)(=0QqQ

I S or -N C(—O)NS eachgels

|ﬂf@@@r€ﬁ1f@éﬁpﬂ> ymgisuetloq &) to @a@ha@@ (P H)isagepe raenthegontact lens

@ggﬁh@ ’fheg{agfraglgyy%f%g)@ﬁﬂlft dR We(?ﬁ)ggtlrcﬁﬁfé channel (510) thereby
Opﬂvwﬁmtmmmmnat(@u) @hdh one or more Q f; Q f is

Q : ' OF v

& et o oS s BRER oo U 5 B BrorPhiaying uskag the
al damtact lgmisdBy) intdotbrchhnnaty&10al kyl , het er ocycl oal kyl ,
or heteroaryl, optionally substituted with one or nore
h ; O is hal ogen, hydroxy, |ower alkyl, |ower
hal oal kyl, or |ower al koxy; @ is cycloal kyl,
cycl oal kenyl , heterocycl oal kyl, or heteroaryl,
optionally substituted with one or nore Ra; QRa is
@b or Q@c; @b is hal ogen, oxo, hydroxy, -CN, -SCH 3,
-S(O2CH 3, or -S(=0CH 3; Q@c is @2d or Re; or two
Qa cone together to forma bicyclic ring system
optionally substituted with one or nore Qb or Qc;
@d is -Q2e), -5(=0 2(Qe), -A=0QNQ 2e)2, -S(O
2(Qe), - (=0 (Qe), -A=0qQ 2e), -N(Q 2e)2; -NQ
2¢) C(=0) (@e) , - N(Qe) (=0 O(@e), or -N(Q

2e) C(=O) N(@e) 2; each Qe is independently H or Qe ;
each Qe is independently |ower al kyl, phenyl, benzyl,
| ower hal oal kyl, cycl oal kyl, heterocycl oal kyl, or
heteroaryl, optionally substituted with one or nore
@f; Q@f is @Q@g or @h; Qg is hal ogen, hydroxy, oxo,
or - C(=0(@@h); @h is lower alkyl, |Iower haloal kyl,

| ower al koxy, phenyl, benzyl, cycl oal kyl,

het erocycl oal kyl, or heteroaryl, optionally
substituted with one or nore @ 1; @ 1 is hal ogen,
hydr oxy, |ower al kyl, |ower hal oal kyl, or | ower

al koxy; @B is -O0Q3a, -SQ3a, -C(=0(Q3a), -S(=0(Q
3a)’ 'S(:O) Z(QBa), 'N(Qsa)z’ -

NHC( =0 (@a),-C(=O N(Q 3a)2, or -NHC(=O N(Q 3a)2; each
@Ba is independently Bb or Bc; @b is H @c is | ower
al kyl, | ower hal oal kyl, phenyl, cycl oal kyl,

het erocycl oal kyl , or heteroaryl, optionally
substituted with one or nore (Bd; Bd is hal ogen,

hydroxyl, |ower al kyl, |ower al koxy, or |ower
hal oal kyl ; Q4 is 4a or Ub; Ma is H or hal ogen; and
b is I ower alkyl, |ower alkenyl, |ower alkynyl, or

| oner hal oal kyl; with the proviso that when Ris R4,
R4 is -OQR 4a), Rdais H and 4 is 4a, then MYa is
not H, or a pharmaceutically acceptable salt thereof.
The phrase "a" or "an" entity as used herein refers to
one or nore of that entity; for exanple, a conpound
refers to one or nore conpounds or at |east one
conpound. As such, the ternms "a" (or "an"), "one or
nore", and "at |east one" can be used interchangeably
herein. The phrase "as defined herein above" refers to
the broadest definition for each group as provided in
the Sunmary of the Invention or the broadest claim In
aII other enbodlnents prOV|ded belom1 substltuents
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