Novel Antibodies The present invention relates to
anti bodi es and antigen binding fragnents thereof that

wa@ p@siodsseal |y bi nd human I nsulin-like G owh FeCt/aP2008/051704
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Receptor (hl GF-1R). The present invention also

concerns nmethods of treating diseases or disorders

with said anti bodi es and anti gep binding fragnents

t hereof , pharnmaceutical conpositions conprising said

anti bodi es and anti gen binding fragments thereof and

met MRIQCHS STEORHEE BN TBESKS 03U 2-AMENOAUNAZ.OLE COMPOUNDS

insulin-like growth fa e known as

| G-- 1R, CD221 or EC 2%%%%&?@&;{1@%3%% ki nase

receptor with 70% honol ogy to the insulin receptor

The receptor is activated by two ligands - I G~1 and

|G- 11 which bind the receptor with high affinity. The
receptor is a disulphide |inked ab di mer, denoted .
(aby2Prefes veaHaR Felates fongn madpyrighpTogissof syResiging gt pharmaceutical
th = L LT spanni ng and has both an
ex??g%gﬁﬁﬁﬁg?&%gﬁaln gﬁ%'an intracel lular signalling
domai n. Li gand-nmedi ated receptor activation triggers

i ntracel lular events including qgtivation of MAPK and

Pl 3K-protein kinase B path s. Nhilgt IG-1 Ris

known to have an essenti alj rolje fﬁrﬁo R,foetal and
postnatal growth and H&eliopngnt, ikt JHas al so assuned

an inportant role in cancerYbi ol ogy and has been

inplicated in a number of bjol ogi cal pathways such as

m t ogenesi s, transformati on arg protection from

(1997) Endocrine, 7(1):99-1Q
Cancer, 107(6):873-7, Larssd al. (2005) Br J
Cancer, 92(12):2097-101 , Rovapg (2003) Drug News
Perspect, 16(8):525-31). Rypthernore the levels of
receptor expression are known to be up-regul ated on a
variety of tunours types (revidhed by Khandwal a et al.

2000) End Rev..,. 21(3):215-44) .and i d..| I .
g f w?hc}el ﬁr?r] ageﬁlr&l a}s%\égt’flmgtyléosPng %qnas% tn)éldﬁgar% Iﬁﬁ]&: Bleo?ezgarrtel%%z\ér %s c-kit and

aserga (2003) Int J

aSSOCI an |
ri e-f iAlEYIRIrOPTRY st R Carfdld ROE liddnéb@no® Wiffdrent( l%?&gent cach a
Sci ence, 279(5350):563-6). Antagonists of the IG--1 R '
si bydibgann balpaanhaieiy, ar dkylnemalkpyy, atth@beromethyl,taprmouro, an alkylamino,

effects.in vitrg and in vivo (reyvi eped in f mann

a1+ Tty LB Blnh: MGY 15650 Pt RE FRRGES represents an
ZhaRBoein l?éterogigé%ﬁp BX@&ELbddh RlatYRSEhg Drugs, 13(1

2): "1569-77). proaches include neutralising

anti bodies (see Kull et al. (1983) J Biol Chem,

ROV GROUNT ofaflaf S FEIoN ong o "al - (1682) Proc

Nat| Acad Sci US A, 89(12):5356-60, Burtrumet al.

(2003) Cancer Res., 63(24):8912-21 , Cohen et al.

( 209bpin€l kimsGanrerecResr typbl¢bhoE8ptds tiykel progyinsgtwlath transfer the
2003) Cancer Res., 63(16):5073-8 Jackson-Booth et =

Eal ‘ger@%@bgﬁm%@ﬁ RetAhP I(:@S?_yros%y( 16533;{_qu)qu5@§%1}5 thereby activating or

ant - L eof I : : :
PR BRI R B T RN ARE RO be involved in
56mady 3038 4decharibrhd, ewhieh ial cas¢ 1&98iruptibn,Jlctédno edisorders such as
77(4):567-71 , Trojan et al. (1993) Science, 259(5091

) : ghnoymalgiel prelerationggnd migersion ag welljap inflapaagtion. 94( 3)

1235-42), dom nant negative nmutants (Prager et al.

(1994) Proc Natl Acad Sci US A, 9 1(6):2181-5) and

SRk lof falagCthler: dryrmBoUtNER kiovasecepbi Bidsifeskitfes Idpdddedre the well-
et al. (2006) Bi ochem Pharmacol. 2006, 71(10): 1435-48
anknavar VEiGitrasgptpisdiemng af.| SpRpe 362,.9we ki SRér E94).dtDGF receptors,
al . (1997) Bi ochem Bi ophys Res Cor pmnun.,

237(3):690-3). Known nonocl onal antibodi es include

t hose described in: W9/60023, W03/1 00008,

W02/ 053596, W04/ 071529, EP0629240B, W03/ 059951

W03/ 1 06621 , W004/083248, W04/ 087756,

L 1NN NN LS A= NA 7SN A o L Y L



apoptosis in NC -H838 cells by murine 6E1 1 nonocl onal
anti body. Figure 28: : Reversal of |G~ 1 nediated

w@emseeouodn from canpt ot heci n i nduced apopt osi BCT/RP2BSIE51704
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cells by selected anti bodies. Figure 29: Absence of

agoni stic activity of purified nmurine nonocl onal

anti body in the presence of cross-I|inking anti body.

Figure 30: Activity of HOLO antibody in differentiated

pre-adi pocytes on the basal |evels of phospho- AKT

comliiir Eld-3t endathndddt ifanailyc diliescotecenions b@dyranﬁin'g wignaBlto other tyrosine

e et HonBhe o L A BogasERk i Ey S o

humanl sed anti bodi es on basal IGF 1 R receptor

phosphoryl ation |l evels in 3T3/LISNc4 cells. Figure:33

AcAnping ytyafsiner lasssel teniearsharkanisseld saetal hodicsts Iodleekiasdiit is a key

| G=-1 R receptor ph horyl ation levels in 3T3/LISn c4.

c el TEPIOERGIA @n%z@aﬂc@@.Wclbﬁammds@dbeawch aF GTRTY implicatcd

th

B AL an. oo Nt BRI 1 U5 oRRaADR 0 asnnsa,

CAW@OB003erOW O (]31‘006001% WOdB/O(IﬂlIl@\AW@OM)%ltO@BWO BB1002108, WO
nmonocl gnal ant i I nhibition

3@3/9@@.@764*«%%992@.6090/% OHINLGs  SeLtvbissh Mg’ 03035050, WO
ﬁ?f@ﬁ’@l‘ghwq Bg@%@ﬁﬁgﬁb?)@%@”ﬁﬁ@%ﬂ%ﬁb@& RWG WO 2005/016323.

unmour ’ growt h
foI lowing treatnment with 6EL 1 and humani sed
nonocl onal anti bodi es. Figure 38: Inhibition of
Colye2@and Hﬁpﬁ{as@é wrptbserﬁ iR lﬂgﬁlegno@ Batl Pkd QWG &P TR Fontribute to
wi th6EL 1 nonocl onal anti body Figure 39: Kinetics of
r ethegeoesihoindlsqagesusrings NEbimmkH3@ saaeds| (Heumatud attleutis, inflammatory

Wi O Fig - 1R/ I R het erodi ner bindi ng

é%w élﬁ??@%ﬁ@&o@l%%msem DoRe B HPcG g s solid tumors,
Ceie'uﬁae‘ﬂgé'a at Gﬁ%ﬁ"l t;!tmop Eh 11) &5‘1@ h@aﬁnﬁgt%g Mases interstitial cystitis,
antibody. Figure’4 1: Prol i ?eratl on of - H929

Cc ehlasto¢ytodid) ggraft- esrem:leaosoﬁls%&s InfacttbnHiic@ses FingtabelicAdisorders, fibrosis,

Dete m nation of stability of HOLO in ser m Figure 43
ﬁ\ﬁ?se@mi dtNond 16?35?@“1%@61 1563568 1tnhas) Bpgngshpvay that mast cells

CebbB LU LSBT IS ) 008 oLty B, s nd
hybledldmwﬂirasalbktemhﬁanwtﬁn @rdtd:&éﬁ; hpi’aiadidﬂﬁied Thaddiagors (prostaglandins,
2:1C50 values for selected anti bodies in

phthsRbexanas angricucoigpss), mhyaions cytesoesy dluledL2ofL-3, IL-4, IL-5, IL-

bt AT M PRSI MR BN s

Table 4: Kinetic data for humani sed npnocl onal

anti bodies Table 5: Kinetic data for humani sed

no [ ;
ToIRE 1 A0 AR YL TR ML KR R Ackin o oo
antélbpx@llﬁatloﬁadﬂdede?felolﬁnﬂﬁﬁ oftdidakes fueh alunmmnicsedis (D816V mutation)
nonocl onal antibodies. Table 8. Kinetic data for

antnd yagoug cqregis sgeisasHalpdn(cdatd 20y miixtagrembrine deigios).9 -

I nhi bition values for the 200 RUs I1G--1 surface.

Tabl e 10: Inhibition values for the 4000 RUs IG~-1

SUFir@te@morth80% td F0vNeYdakianhth gfﬁsérﬁﬂlg%ltleML R&eMlasts which express c-
receptor to ligand. Table 1 Sunmmar

i nﬁuntbhlrSQQDMefm §t6ny0@lh&l0®}s(S§FMBm1ﬂdmLﬁ97t)| SGEi@romotes growth of

Tabl e 13: Activit f
AR R TR snd S ey bt R SRABR, bR§ELf some cases (1
Vafd 9 @ﬂ"kﬂ\mdé eSuthtfbr AT a RRASHNQY Ydsffub VT the kinase domain (Kit816)
assay. Sunmary ‘of Invention In one enbodi nent the

i nieswitingnn moostitales activamnor bﬁcd;yklb hasahtdngdeschbard (Bghini et al., 2000;

Egﬁ%}nﬁg}} ﬁttgaq(egré&hg\ng} C%E%gf fcll(%gnl atlgpr}gssp/ gﬁé#&yr substitution) has

t hereof which contains 1 or 2 amno acid substitutions
in the CDRH3. In one enbodi nent the invention provides
an antibody or antigen binding fragment thereof which
speC| f| cal Iy b| nds IGF 1R speC| fical I Yy hI G- 1R and

o " o g, 1 P E— o o o



antigen binding fragnent thereof according to the
i nvention described herein and further conprising the

wo edoBoviomy CDR s: CDRHL : SEQ ID. NGO 3 CDRH2PCBER2008/051704
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ID. NO 2 CDRH3: SEQ ID. NO 1 CDRL1 : SEQ ID NO 4

CDRL2: SEQ ID. NO 7 CDRL3: SEQ ID. NO 6 In another

enbodi nent of the invention thege is provided an

anti body or antigen binding fragnent thereof which
specifically binds IGF-1 R and conprises CDR s which

ar beenadéndifitd ipfastrell dadmmnced! lgws afidm samphovderivéchfrom patients with

anot her enbaqdi of present invention there is

prgvg @60%%8éﬁgﬁ 8@’&>B§%tlgen bi ndi ng fragnent

t hereof which specifically binds IG--1 R and conpri ses

a heavy chain variable domain of SEQ ID NO 8 and a

| i fphaddativen, We\halVé stinflied dboreti 390 qj’atiﬁmfﬂlidﬁed Wh sPsterorc mastocytosis and

heavy chajn v 0 I D.. NO. 10 d .
| i Yhtengs Shovym hag F% %at%iéﬁrﬁu%tfons GRPFgS5CdN; abpyt 6 o of cases. Tn this
het% ercl;v@'fﬁe(y WQ @5’/’0?66(?3%1% Y at%Etg taildged R‘:%ltm%gt e Bifferent forms
i ght ¢hain variable domain o I D. r 13, or a
heafyiagtbwitasisvdepe@dihgonl drgirgsende GEQsenc®of HOKii¥ 6amdatéon.

light chain variable domain of SEQ ID. NO 16, or a

heavy chain variable domain of SEQ ID. NO 15 and a

light chain variable domain of SEQ ID. NO 16. In

andhire Weetﬁtﬂmlb’ri‘@m prsfposdiketo taxgehe-korio tdhplets the mestoweileleagponsible for

an_i sol at vy. chai i abl e domain of an ant.ibody . . ..

Coﬂlﬁ?q glls%r ergE 9 S eregztn%[gééegagi NESW Ratent K%Esé?elc mqg{t inhibitors
15whicArar@ ¥ aRingnd dry SRS -4 Sﬁﬁ-tﬁﬁ%lepdé\lgﬂbé@m ot Ia@ptafiﬁ'[catlon WO
enbodi ment of the present inhvention there is provid

an2@Hy@1888y. or anti gen bi ndi ng fragnent thereof

conprising CDR s according to the invention described

herein, or heavy or light chain variable donains

according to the invention described herein, wherein

t hep ABfHIRQWYo b @t cd Qnarﬁ’lh%iaﬁgle i @{Qﬂiﬁfﬂtfrotnh ﬁfe?&ﬁre' ﬁl the following
rat, nouse, primate (e.g. cynonolgus, Ad Wrld nonkey

or pt(hieaﬂmné\pb@ gorrdh yymthesid of thesstdosrpoendscote maradly @btaided using a two-

present inventiqn the antibody or.antigen bin
fr%@ﬁbﬁ?ﬂpﬁewg mﬁé%%@ﬁﬁ%ﬂnﬁg¥ Nﬁnﬁgg@g HgﬁggﬁagmuiR Kahn,

Prisgate; ! SherhRag(Hr 4@xary o s tion of th
IGFH%R Jlgﬁgnogggg’eHZOdiégnggﬁ?ﬁ?ﬁgggfe %9§ﬁ§%%%?%ﬁon or e
t hiak@micdiafer @biataskeaimealiC) hatlythburcanB) e mefﬁbdmg ing:thanol or methanol
fr%ﬁnent t hereof conprising one or

nor e
f o MoMagtpreeRes B . §him okrapen, |090ﬂé)0§éﬂ9@i)t Ji R. Spivack U. S.
SE CDRH2 as set out in SEQ ID NO 2
RS 35008m. T SEQ ID. NO 3, CDRL1 as set out
in SEQ ID. NO 4, CDRL2 as set out in SEQ ID. NGO 5
and CDRL3 as set out in SEQ ID. NO 6 in the context
of a human franmeworKk, r exanpl e as a humani sed or
chi maeric anti body. Ig e enbodi ment of the present
i nvention the humani seq heavy chain variabl e domain
conprises the COR s listed in SEQID NGO 1-3 within an
acceptor antibody fra @E%huﬂ8¥'ng greater than 80%
identity in the frame regrons, or greater than
85% or greater than 90% or greater than 95% or

greater \ hagy 8% or eatercﬁﬂﬁaugﬁgﬁhgentlty Hn t he
frgme rRﬂ?eglohs t huren-—acceptor se R'
odlnent of the pre ; \}}_

SE NOs 59 I n one e
i ndenti on the humani sed |ght chai n vari abge donaln
conprises the CDR's listed in SEQID NO 4-6 witgin an
acceptor anti body franmework having greater than 80%
identity in the framework reg 'R&ﬁ or greater than85%
or greater than 90% or greater %an 95% or greater
than 98% or greater than 99% identity in the
framework regions to the human acceptor sequence in
SEQID NO 60 In SEQID NGO 59 and SEQ ID NGO 60 the
position of the CDR sequences have been denoted by
Xaa's In ~one enbodlnent of the |nvent|on there S

. o e



nore positions selected from239 and 332 and 330, for
exanpl e S239D and | 332E and A330L I n anot her

wepdedisyrent of the present invention there i s PCDEPIIELI051704
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an anti body conprising a heavy chain constant region

or antigen binding fragnent thereof which is linked to

a heavy chain constant region agcording to the

i nvention described herein and conprising a constant

regi on selected fromthose set out in SEQID NO 64

and SEQ ID. NO 66, for exanple an antibody or antigen

bi ndi ng fragnent conprising the variabl e donmai ns of

SEQ ID NO 14 and SEQ I D NO 15 together with the

heay¥chalyRef RNS bR Bicch &Y WARIAN 8L Ero MY LikemiBERiddRoMNBity, the yield of

64 or SEQ ID NO 66, for exanple an anti body

c ooyetaaddmign @omeawsceeh 6% (80P sSimglt ctrabdindian prClent. iSgen B, 29 (6), 533-

bi ndi fragment thereof. which is |linked to.a heav :

c hg%%w?%(?rqg)t yiis dﬂSéaY%%tﬁgedwO:'D%bqﬁ gustecghe @Sﬁ?@}htw?ﬁ@rzéf?whhlourea,
: I : : aethary ' 0

P JERR, O Aol & et By A R ACITRE g product, when

c orgattirgy ingheprbeavy olthibisn. const ant regi on or anti gen

bi ndi ng fragnent thereof which is linked to a heavy
chain constant region according to the invention

ot S OO 409 R RS s o
angmBGe ldBad MdtagbScorcomir@X@iRor énda bf thesky characestisti@e ficld, scalability

bind%&g‘fragnent thereof conmprising the variable ) )
dotpaindti-gransegnihesinend 1 purHgligeQ QU NO WE foglbpeie an industrial

Wi ; VY. chai n.go nt. .,egi on et tin. . .
L R s L g N A o
angp@edoni ndi ng fragment thereof conprising SEQ I D NO

14, SEQID NGO 16 and SEQ ID NO 64. In one enbodi nent
of the present invention there is provided an anti body

coppri.si ng.,a heavy chai n constant region.or anti

b1 NG F i ST i ES S PRI P FRee o O TR Ggjoaryl at room
Chf%'rr[f)_e{':a%}%t ﬁ%@t‘h%l%ﬂd%%ﬁbi&cé f A shay 8054188 ium carbonate give
descri bed herein which conprises a heavy chaln
cothstdasitedrtbgizan aftert 316 dnn akdedermdidd (We¥Hhpt i on profil e

such that the antibody or antigen binding fragnment

t hereof has enhanced effector function. For exanpl e,

gy Sidr plRSEDRRO RS, BB IR R SR guaition of water 0
f uthetreamnon Exaopd. es of suitabl e net hodol ogies to

produce anti bodies with an altered gl ycosyl ati on

profile are described in WR00301 1878, WX006014679
?”?hé?éo?@%}%@resén@ it gidrc(? Qtnegff ntdgiﬁdlﬁ)srtr?aﬁfp%cess for the synthesis
i nvent 1 on re 1s provided an ant bo y conprising a
heatvy2-af@iotnigonst)anhiar@gi N godantdlgedy biradiing a stable acetylated
fragment thereof which is linked to a heavy chain

c onisroanyithioaegia ovitha@bermolintoary in Heldicapdiienson descri bed

herei n which specifically binds I G- 1R for exanple

human | G--1R. The anti body or antigen bindi ng fragnment

t hereof may conprise CDR H3 of SEQ ID. NO 1 or
vaPetionher eof i n which one or two anino acid

residues within COR H3 differ fromthe am no acid

residues in the corresponding position in SEQ ID. NGO

1 Tnelineentoniis hifgdat Hereyssabamaneadtetiani csegdhudd ofiférud(I) :
altered glycosylation profile such that the antibody

or antigen binding fragnent has enhanced effector

function when conpared to wild type. For exanple, an

anti body or antigen binding fragnent thereof which
specifically binds IG-1 R for exanple human 1G--1 R
conprising CDR H3 of SEQ ID. NO 1, for exanple an

anti body or antigen binding fragnment thereof

conprising CDR s selected fromCDRH1L : SEQ ID. NO 3,

CDRH2: SEQ ID. NO 2, CDRH3: SEQ ID. NO 1, CDRL1 :

SEQ ID. NO 4, CDRL2: SEQ ID. NO 7 and CDRL3: SEQ

~ - N - e T T



CDC, for exanple wherein it has enhanced ADCC and
enhanced CDCC. In one enbodinent the Ig@d CH2 domain

wha®msodsv49rut at i ons S239D and | 332E. | n one enbpcCi/RRIO0S8/051704
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of the present invention there is provided an anti body
conprising a heavy chain constant region or antigen

bi ndi ng fragnment thereof which ks |linked to a heavy
chai n constant region according to the invention
descri bed herein whi chconpri ses a chimaeric heavy
chai n const antkl reg| n and an altered glycosyl ation

profil 3q t y chai n constant region
CO(RAN 4 | ea t donaln from|gG3 and one
CH2 don® rom S Iand and which has an altered

glycosyl afion profile such that the ratio of fucose to
mannose HN. 0. 8:3 or less so that said antibody or

anti gen bi n Png fragnent has an enhanced effector
function injconmparison with an equival ent anti body or
anti gen-bpAadirng fragment with an i nmunogl obul i n heavy
chai n constant|| regi on | acking said nutations and

altered g | ation profile, such that the anti body
or antg bi ndi ng fragne has enhanced effector
function™for exanple whekéin it has one or nore of

t he fO||OMAng functions, enhanced ADCC or enhanced
CDC, for exanple wherein it has enhanced ADCC and
en@aa@@dOEQGCWawnhanO%hmemﬁative enbodi nent t he
body ant i . nd|n fra has .at | east. one
"ok iR St PRy SR8 Ry Tt Hilagtondingcor branched
dOQIR%:ln JE84M195by Gly\’e&{tﬁh holedd 1l Q>Gl eSO aRS triffi@romethyl, alkoxy.
d i n accordance w h the l'imtations described
hecyinn, didlkylem@oeadsodsatenlisiof giohp, present inventi on
there is provided an antibody preparation conprising
anmahpﬁhﬁﬁﬁ“égﬁ%r|5|ng a heavy chain constant region
§WLM& i RALRE L ragment thereof which is linked to
eavy chai n consttant region which conprises a
r‘ru(l)iireﬂ'yhgnd)up Rudtesrphenyl @a v subdtianted cansit eisteof bg&rmlg any combination,
wherei n sai d antlbody preparation has an altere
gl $cHSY PR F18A RSN af 809 tpRfe SuRwitugiy EW@yaSoPalogen alkyl groups
ctor
f u{é}d&?aﬁﬂmg f#ﬂ)gxl% Pgox {a(?‘r‘p 9’&?9@[{] tg{ﬁ%%ﬁlﬁﬂ{ﬁ%&%ﬁ@l ec&fn?o Jin(r%rioarlléo
t hﬁl)fa(lidt@hmﬁ}gglfoup Stdtoms2, pohanseidyARGKp, avhignihay @@cﬁtlonally bear any
CDC. In one enbodi ment the nutations are sel ected from
po%@fﬂbléﬁ@nﬂi@naﬁﬁn@@ﬂ’é?ﬁ@u%@ suchays halegep|agkyl geoups containing from 1

ar.e sel.acted 9D. and | 332E and A330L.
In a‘¥““$HHF eﬁ%g wnonFﬁpﬁ (ﬁégv >chai n const ant

r egiiP fic@ARAbERY réty dre@stic BRtero&yRicdRo® Such 8ol S@hp@lthienyl, 3-
one Ch2 domain fromIgG. In one enbodi nent the heavy

chthianyk 3ribtazelyl, ﬁé@iamiylh ésthlanolall, warchdnayl addgiophlist begnany combination

ro |Ie such t the ra to mannose.
% oP" "ELs S‘Q@I‘IH’?EF Sélﬁ [OgB%a%}l % %FPP% 88“%1“1’1‘}:% figm 10 10
f r é’&ﬁ&ﬂétoﬁ@&nﬁﬁox%ﬁﬁﬁ&@ %ﬁdﬁfl&%}t or function in
conmpari son With an equival ent” non-chi maeric anti body
orcqnmw&mgﬁhbsmn$ﬂgmﬁha@n%nt thereof with an
abul i n heavy chai n.const ant ion | acking

kRO BHOoHHaTRPELE ST Gry eI pr of i e ol n
one enbodlnentHof the present invention there is

provi ded ant transforned, transfected or
t r dhsao h stj§1 conprising at |east one
expressyon cassette, for exanple where the expression
casset t ROsonpri ses aipplynucleotlde encodi ng a heavy
chain of an anti body or antigen binding fragnent
t hereof accordingto the invention described herein and
further conprises a pol ynucl eotide encoding a |ight
chain of a antibody or antigen binding fragnent
t hereof according to the invention described herein or
where there are two expression cassettes and the 1st
encodes t he Ilght cha|n and t he second encodes the

T I I o N Y LT T Y L



t hereof which is |inked to a constant regi on accordi ng
to the invention described herein and a

w@basoesoeut i cal |y acceptabl e carrier. |n anot hBET/EP2008/051704
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enbodi nent of the present invention there is provided
use of an antibody conprising a constant region or
antigen binding fragment thereof which is linked to a
constant region according to the invention described
herein in the manufacture of a nedicanent for the

t r Bathrannteohedatdlsdagdommldi sor der sel ected from the
group, consi sting of neovascul arisation di seases such
as prjpliferative Diabetic retinopathy, neovascul ar
glayégqa and Age rel ated Macul ar degenerati on (AMD)

al so depeames or disorders selected fromthe group
consisting of; Rheumatoid arthritis, Psoriasis or
Cancers for exanple' Acut e Lynphobl astic Leukem a,

nocorti cal Rel at ed Cancers, Al
e PEREE Ry iR e B TR | CRp ARG SY "CEPBRqrtgpaly substitted
Asaﬂopmtr@mld e a@lh@&ﬁb&ea&%al Astrocyt ons,
Col orectal Cancer, Basal Cell Carcinoma, Extrahepatic

Bi toefoBuatco@poued Qf B(lddder Cancer,
Cst eosar coriga/ Mal i gnant Fi brous Hlstlocytona Bone
Cancer A+ _Ninors (e.g., Brain Stem dions,

Cerrehse NG oma, Cer ebr al Astrocyt oma/ Mal i gnant
d i oma~Fpendymdna, Nbdulloblastona Supr at ent ori al
Primtiyg hburoecto?ﬁi Tunors, Visual Pathway and
prothala c diom :Breast Cancer, Bronchia

Adenomas/ Carci noi ds, Burkitt's Lynphona, Car ci noi d
Tunor, Gast roi nt est i nal Car ci noi d Tunor, Carci nona of
UnKWewm R2j R&ryd n Brd asaleycrbedtbale; Ner vous Syst em
Cerebel l.ar Astrocytoma, .Cerebral tro yt oma/ Mal i

& PRRLCB G nEe eURe ?%189 epmp EihloER, COBPBRT B formuta 1
Lynphocyt|CHLeuken1a, Chroni ¢ Myel ogenous Leukeni a,
Chroni ¢ liferative D sorders, Colon Cancer,
Co(Rarregt a cgf, Cut aneous T-Cell Lynphoma
Endonet I ncer, Ependynoma, Esophageal Cancer,
Ewi ng' sNegm |y of Tu s, Extracranial Germ Cel
Tunor, Extragonadal rm Cell Tunor, Extrahepatic Bile
Du®thetéamBey R3 hmt n aecasldascrived abmrea Eye Cancer,
Reti nob] ast oma Eye Cancer, Gallbladder Cancer Gastric
(S?)o“r?élelr’rl}g egncarotcealeric sararaupA sl (Bkr ci noi d Tunor,

Extracrani al, Extragonadal ,
ar| QIW@sfrﬁ?llggngl Tr ophobl astl ¢ Tunor, diona
(e o~ AQul t, Chil dhood Brain Stem Chil dhood Cerebra
Astrocytoma, Childhood Visual Pathway and
Hy pot mc), Hairy Cell Leukem a, Head and Neck
Cance pat ocel l ul ar (Liver) Cancer, Hodgkin's
5na KMR haryngeal Cancer, Hypothal am c and
V'sugl Pat §PG ioma, Intraocular Melanoma, |sl et
Cell Carcinoma (Endocrine Pancreas), Kaposi's Sarcong,
Ki dney (Renal Cel 1) Cancer Laryngeal Cancer, Leukem a
(eV\@cran tig aLlibﬁlﬁH‘db R atko éy oA@giggchU@ apd l@“a phitare as described
C ogenous, and Hairy Cell), Lip
(%§4¥q§g%|ty ﬁgg¥%kllver Cancer, Non-Snall Cel
Lung Cancer, Small Cell Lung Cancer, Lynphoma (e.g.
AIDS—ReIated Burkitt's, Cutaneous T- cel |, Hodgkin' s
Nohr mkﬁeﬁe@ emiedinent, marstyp Ceihe rcampmerrdxﬁlbsts gy@t@é mith 3.0 equivalent

t bul Fi
1 0t FER St R p epBEPh S T wali sl s Beside, the
Vel apRMBid id M8 hami(Eye) Mel anorra Mer kel Cel |
Carci noma, Mesot'helioma, Metastatic Squanous Neck

Cancer with Occult Primary, Miltiple Endocrine
Neopl asia Syndronme, Miltiple Myel oma/ Pl asna Cel
Neopl asm Mycosi s Fungoi des, Mel odyspl astic
Syndronmes, Myel odyspl astic/ Myel oproliferative
D seases, Nyelogenous Leukenra Chronlc NyeI0|d

N L N A A I e



substantially all of the binding affinity of the
anti body of the invention or antigen binding fragnent

wo bmsoeso4ar e regarded as conservati ve substit uPCDRB2008/051704
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see tabl e below. Side chain Menbers Hydrophobic Met,
Ala, Val, Leu, lie neutral hydrophilic Cys, Ser, Thr
Acidic Asp, Gu Basic Asn, Gn,7H s, Lys, Arg residues
that influence chain orientation Ay, Pro Aronatic
Trp, Tyr, Phe In sonme aspects of the invention
variants in whi ch several for example 5-10, 1-5, 1-

3,,1- o acjd resid 1 am acid

subs il ARuhet SERBel G T Reeir ¥ Shg COHORg: | rFapaplent of acid
becﬂl@&ié"ﬁﬁf—g) 1ﬁaéf@crd' B scﬁ?ﬁtlo"ﬁ (HCU g@gﬁlvﬁeﬁt' &eho rcom}s)ound of formula II.
pol ypeptide may be a naturally occurring such

al Hetel ¢hos agaicaod is performadaip besicacomitioandnd thet basswat be for example
knomgﬁéo.occur natural ly. Non-naturally occurring

val ICHt&8§- pol ynucl eoti des and pol ypepti des may be

made by nutagenesi s techni ques, by direct synthesis,

and by other reconbi nant nethods known to skill ed

ar In' stiihsnothdrsotftred entbedinsenad, tiesed ¢)by.ot d&}alvlawﬂd obfthe compound of
man" fromits natural state, has been changed

r efespeld Hr Bneeupbedomityi hal e%’ﬁ‘(ﬁil%rﬂfe]?ﬁnzoﬁra%t(ﬁltﬂ:o?hls reaction is
ex &P&ﬁaed %s&%' éé{‘ H& x%ﬁh% %gerﬁf sfnPQ gﬁemgg%rﬂsg Lfie%%&%t% (2-Chloro-1-

smis no 'S0
thﬁmﬁ@ﬁ@n@@hmﬂbakﬁptlde or pol ypeptide separated from
the coexisting materials of its natural state is
"isolated", including but not limted to when such

goi{y Ptilé]g laz\?[é%] gﬁ?afcg?% pol %!%? Iglq%t‘ecli tVY,'l ntgvrél r?g U dtgg acé(c(%f?lpatteod product is
t YRl thydratfionom whi ch t he polynucleotlde or

pol ypepti de was separated. Throughout the present
speci fication and the acconpanying clains the term

e rising, e nc orate n

of ity S1dbs Btthogh resES uboin BeROGpHA o Doty roduction
t 00 £ OfR¥ € ¥ok B oRRSS P' @ 1 RRIpEEAPNIsOpe@biedd &yt cREtion.  The
i ntegers not specifically reC|ted where t hé cont ext

al hydssgen@tien ¢aarbm pegloyoead withtai aatalxst gfchlas'Raasy Newkell and the reaction is

herei.n r fers to the | evels of yl a |on in an

anP?rBOaag? BopBP'AE POHS selentishghgs: fgﬁé@i PEENMPIbi nds” as

used throughout the present specification in relation

to anti bodi es and antigen binding fragnents thereof of

t hhl istap éntthomearvaansnikha¢ ¢ dautadtwikodwatdni and sthbypreaipitated product is
(hJGF-1 R with no or insignificant binding to

otﬁ%?“ﬁﬁﬁﬁﬂ“ﬁF@telns The term however does not

exclude the fact that antibodies of the invention may

al so be cross-reactive with other forns of |G- 1R, for

exangile afstharagrefctrtiF cidBodifiat, tiarsip' g i afdisedn iapetfs@etd in basic

t hroughout the present specification in relation to

an@quﬁiﬁmne@ 2l§EPEHUTY SRR AONY Er Abtrbirecan fheetssipm carbonate and

I
e AR RN i el UL PR sy B AL 8 ol
and antigen binding fragnents thereof of the present
invention in conparison to the activity of IGF-1 Rin
t h@h@b@mdeiemcteéwbm@may Hardics sompeisesrthe gfem obpreghumeg a compound of

h al d b
nol T bR eGP an Bhahe IR ot it o i ng.

preventlng the ligand activating the receptor, down
regulating the 1G=1 R or affecting effector
functionality. Levels of neutralisation can be
neasured in several ways, for exanple by use of the
assays as set out in the exanples below, for exanple
in a LISN cell proliferation assay which may be
carried out for exanple asdescribed in Exanple 23. The
neutralisation of IG-1R in this assay is neasured by
assessing the decreased tunmour cell proliferation in
the presence of neutraI|S|ng antlbody Levels of

. o o o - o o - o




National Institutes of Health (1987). There are three
heavy chain and three light chain CDRs (or CDR

WO e@so99¥9 i N the variabl e portion of an i munopdtDBPI00$1051704
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Thus, "CDRs" as used herein refers to all three heavy
chain CDRs, or all three light chain CDRs (or both al
heavy and all light chain CDRs,gif appropriate). The
structure and protein folding of the anti body may nean
that other residues are considered part of the antigen

bi ndi n Ni3h and woul d be understood to be so by a
skiRzlie rson. See for exanple Chothia et al., (1989)
Conf or i ons of inmunogl obulin hypervari abl e donai ns;

Nature 3d¢2, p87[{;B83. CDRs provide the majority of

contact residues for the binding of the antibody to

t h&Viginimityehfoomulepi t ope. CDRs of interest in this

i nvention are derived from donor antibody variabl e

heavy and |ight chain sequences, and include anal ogs

of CkkheRaat ural Iy occurring CDRs, which anal ogs al so

sharel or retain the sanme antigen binding specificity

and/ & neJPF%Iizing ability as the donor antibody from

whi e q¥ed. The terns "VH' and "VL" are
uséggﬁégéﬁﬁxﬁﬁﬁ?e é?ﬁﬁb the heavy chain variable
dowticreiidRd, R2 @it n afeals defiggd abbl.€ domai n respectively of

an _anti body. The term "Effector Function" as used

hePeifgably, fgaction rigerforngedoive apiotigobrent sught ppeesfone. Also, the
dependani .cel | . nmedi at ed t ot oxi c.actjvit Al . an .
co%%ﬁe%ﬁ%%%%elﬁ n?ﬁ%l% NS F@W*‘}er( %@cﬁ’e?&%gﬂ%‘?%%d product is
r egpRYSY filfr&ioxedi at ed phagocytosi s and anti body

recycling via the FcRn receptor. The interaction

bet ween the constant region of an anti body and vari ous

FHBEFERLC e i Tacige € K P TR Gl RTORS

effects can be a consequence of effector

functionality, in particular, antibody-dependent ' '
cehAbulsad hegtrottx karmt gn (‘&PCGjoupt inxcans ermafocgdepdrepaptyclic-aromatic
(conpl enent . dependent ot oxicity_or . .

OO eB R R e o e B B R F S rabieroups include,
Phegog¥t AsH Sinmftbd ARCBhe@Nd (1l fahithRlnP! FROANGE iBdeny€azulenyl, and
anti body. Usually, the ability to nedi ate effectof

f umaphihyh as eqllias dsno-fusdéchgpriafeytlmemanti¢sxodly ag 5,6 AtB-tetrahydronaphthyl.

antigen and not all antibodies will nediate every .

of PEARURUHER AN AT SHOHKH O TEAHC 96 MREs b dents.

in a nunber of ways including for exanple via_ binding '

of It pree FrahqRiiment; gengylugrabp K # manoedlicgingy whickitFthy nRlg comprises 6
to nocyt es/ pacr. ages t, asuwre for ADCC effector

t o B e RE R R Rae s BRREAY or “ant 1 gen: bi ndi ng
fragment of the present invention has an increased

ADCC ef fector function when neasured agai nst the

equi valent wild type antibody or antigen binding
f r Agmegsh har¢iertbo ferinn' akyNgraypameriy 4 saturglefl istraighteghain or branched non-

Exanpl es ;of such assays n.pe found i n.Shields.et al )

S opte PSR fRE Bo £ 48R eRE Aochy FePtoSi RS gafliated straight
P6&Rir SRA¢ inchRrRR&hyICEth Pkg[%ﬁ’ﬁ LheyH QU Rhexyl, n-heptyl, n-octyl,
Bi ol ogfﬁggl "Cheni st r}gl, \/glfn 68, p1}251y245t.g25 Sl;exlz,aznarepty osy
et n-abnyl2@856 nRited, WOl s4068cd4dtdchddk alipylse snchbfdeasepippyl, sec-butyl,
t 0. det er m ne f.uncti on . ncl ude that descrijbed,in

95855] iR 18#po9Bg 2-DeihY Bliel o TR e Pty lpentyl,  3-
thﬁleﬂl?ga\éﬂtyﬁhadf-ﬁle hehent 3 Gok e_%l, a@-ﬂn@t‘ﬁ?lh@p%zl,”aéf-n%hylhexyl, 5-
carri éd out depending on the desited effecCtor

pr mpthythexylHunBA-doothybotyl,r e @, Hdsnathylpintds s e didambthylpentyl,  2,3-

lack the functigns of a) actiyvation conpl nt b

¢ nimsftdecela %gtdiwash;y@s}ﬁa, b)lﬁ-sa?eéhﬁﬁawf 22 dimethpentyl, 2.2
ant i body- dependent cellular cytotoxicity include the

| g&4 constant region and the | g& constant region.

I gd@ constant regions containing specific nutations

have separately been described to reduce binding to Fc

e s Y - A NSNS P



thereof), see McCafferty; Nature, 348, 552-553 (1990)

and Giffiths AD et al (1994) EMBO 13: 3245- 3260.
waemengiomy to this techni que anti body vari abl ePCiDRBI008/051704

genes are cloned in frane into either a mgjor or nnor

coat of protein gene of a filanentous bacteriophage

such as ML3 or fd and displayedg(usually with the aid

of a hel per phage) as functional antigen binding

fragnents thereof on the surface of the phage

padimedlydaheX%Béediirmh@mmgém Orlimptdythexydt # éﬂhﬂnethylhexyl, 2-ethylpentyl,

oere et g e A B ea bhyb Ry heeP3 et 2-metyi-

p r 9Raf RS, JRRiBagsdiisRbaY 2 eGhIaMEy AT PE R 3I&hy1hexy1 2-

sel ect "antigen specifi'c antibodies fromli braries mad
f rmmhlyhﬁmﬂlyBlexﬂL I s2.Rakethylpenoyh i N3 dicthudhexyhf f B;Zedlatiylhexyl 3,3-
h _a_ di rder descrlbed above

di Fo
: al @@Wﬁ*@? a0 the i ARFiRIR> B HiRA ABWOR S((¢fis invention may be
naﬂ¥ Q{gdsgtu?gd%lgﬁy - 3 52pstHO9%) - Where an intact

n antibody is conprising a constant domain
it is necessary to redone the phage displ ayed derived
fragnent into a nannalian expression vectors

conpris the desir cqnst ant ons and
e sggblﬁ? gﬁ glﬁéﬁ]nb Yo Srgq[eﬁbtocaéq qgﬂqf l; ghewp wihich is attached to another

FUDSPUE 8 ) b S 6L, BLOUS SRR sy

10 af éthoxyt, yembefoay,mﬂdhhe dké.i Alkdyy glouphmapive @flyndhllyrmhstltuted with one
anti body is. inproved by sequentially replacing the H
an®l MOHAPHItYNS-abl e donmins with natural Iy occurring
vari ants and sel ecting on the basis of inproved
binding affinities. Variants of this technique such as
"epitope inprinting" are now al so avail abl e see WO
93ARGRAB herSme tlad ®em \NMaterdapu’s er likedrmlaheims RemoRockclic or polycyclic
2265-2266 (1993). 1.2 Chinmeric and Humani sed
AnBHtEATOERIT HEIZ COBDGISINEIFRERON A IREFRTMRHAT AIsbeficedr ere heteroatom

=l ETHTE 8 DU, AR5l LTSI LIS bt

pr gl mas Gfont MRGERNS Gbfelbatdrh@ng irferhbi@s il BOM BYShRt 14 carbon
of the patient S%¢recogn|se t he nonhurman i nt act
an{i‘fpbb ayg dserpls. sRerresgpigtivo hiterogrg emmm ingludg pyridyl, 1-oxo-pyridyl,

rticul evi ppon
BRI~ L oy Flaln il o 0B S, midazoty,
pathiLBlyl, \(@xhill, t gehalimueHyRBYEI, bQMhl%‘Y}Q' ORERIagMAl pyrimidinyl,
the years to overcone these problenB and general ly
20 | npwhxieylr ediaeinplg  triveokybmplusdiazodyl, olﬁOWlhmMmdamlyio benzoxazolyl,

acjd s enc i.n.the. tact nti bo i | st inin )
bR DB EubRaRRaE R ik o biotiazoly,
fr@éﬁzaﬂmddm&ylm sedbaﬁbmhazs}yg 48R4, I ateti@h draﬁaad)u azaindolyl,
Broadly two approaches havé been used to aéﬁleve

Thiniflazopyridyl,equitezotueyrli purgnyl,i fyowicda,3 pphimidingle pgnaatblby 4]pyrirnidiny1,

conpri s on- human (e. od nt uch as nou . .
1';9 P01 FaRRTE (o o hihEn A SHGtoati m By P Bh subsituted with o
25 No98 o RhEW Jtbrdinks &iil AN@HH R akBle, the hyd
Ilse%%ﬁn®h|€ the variabl e 1‘gmalns t he cﬁﬁnagr?e’ © yarogen
anbm badtyogeat may be istilsstinitadl ity @ fdri-tatdyychdionyhgroapt Hegeraryl groups
but acquires the effector functions of the human
coféy toni@gﬁli»h S%matugfdewhénéqur@owl@sftﬂaera%rIfno%drﬁltlon nitrogen or
ef 0 0 ribe a.
an%ﬁ@gd?%%%g{rbtéﬂ t {)}% erp]y pr g‘g‘%p b u{g}?@%&{r eé% fllér:g%{lb&dlmem the
DNKetambfomtisic ldAisesetaeidnfiornh® 8amémbadd esonpeydic efdégryl rings. The
is isolated and sequenced usi ng conventiona
procedures (e.g. by using oligonucleotide probes that
are capabl e of binding specifically to genes encodi ng
the H and L chains of the antibody of the invention.
Hybri doma cells serve as a typical source of such DNA
Once isolated, the DNA is placed into expression
vectors whi ch are then transfected |nto host ceIIs

o — o~ 3 " SN ~ L~ o o - s



bi ndi ng fragnents of intact and/or humani sed and/ or
chi maeric anti bodi es such as Fab, Fab', F(ab')2, Fv,

weedes/odagment s of the anti bodi es descri bed SUupCHEP2008/051704
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Traditionally such fragnents are produced by the

proteol ytic digestion of intact antibodies by e.qg.

papai n di gestion (see for exanplge, WO 94/29348) but

may be produced directly fromreconbinantly

transfornmed host cells. For the production of ScFv,

sepoiBi plateachmknt; Qfl@ﬁ&):rogm’rmmi@@,r IRt2oargbEngl &6 andther group may be at

addi,tion, .antigen binding fr nts may be produced.

s PHIST & CohPT atym 8 @ belgrontar PhEC PEERoeL aidclseyiings

bel ow. Fv fragnents appear to have |ower interaction

energy of their two chains than Fab fragnments. To

stabilise the association of the VH and VL domai ns,

t héhe frame hptemey¢le'hkewsedihtiein egfeisdeleqtiBelydo dtteaicycloalkyl groups and
(1 8%@ Sgience 242, 423-426, Huston et al, PNAS, 85,

5879983 ROUB-sul phi de bridges (G ockshuber et al

(1990) Biochem stry, 29, 1362-1367) and "knob in hol e"

nmut ati ons (zZhu et al (1997), Protein Sci., 6,

781-788). ScFv fragnents can be produced by net hods

welAB usecbhweretng thhosm Yicidréaydlonkcyt " hmcansta swaotiit | awvpodycyclic group

al . (1991) Methods conpani on Net hod z l,,.2,.97-10
RS ik o1 Do OGBS <TGt Sof 20%1c SBIcB RS 211 carbon
SC 5% By Hh B{a?dHé: &Gt PR GshRkatcE! byt UL Qﬁ)n%ltilgg lExamples of

but are nore preferably produced I n eukaryotic ce
Onketcliospadlvaditl ageupd  iBdkding gbutheotrdinoted| @ pipefidinke piperazinyl, 2-

roduct, which precludes an jncreased avidjty due to -
Sopmeé%%i na?qa@plpaﬁ nYlheizr'O’é‘}PdFrPﬁgﬂé}?lf | 4-pigert onyl. pyrmolidingl,

Al . : ‘
( ShRIROg R LGP SUETR, B S R Rl (@B ropiopyranyl
t etepah@lrogyBidiyne bytetedigtdiopatimidinypl i notef{rafydiasthioptraayl sulfone,
(1993) Can, Res 53, 4026-4034 and McCartney et al ) )

( 1@9@;13’43?@10@0’7?@%9 Sulgoxidg 1 - merpholinylyy thigetrhbieils thiomorpholinyl
si Ciyf: n -

arpSIoRRE WidrorhTEA ST 15-aBEhnE PhABIMR), diydrofurany-2

etodd, (209DMrdRichyl, BiafP hytstral§drol 871-AéWbthidyll.er Mapitalgl Y monocyclic
ScFv can be forced to formnultiners by shortening the .

peprtiti@eydloalicd rerewpsaye 31tp T aimbgess Praferesk fnto 7 membered monocyclic
"di abodi es’, ;see Hol |liger et .al PNAS (.199 90,,..6444-

o RR oS P e BB Bbvift DP9 ey R efeififom may e
ScE¥stifutddeweh (a' bfdtedbiagi @sup kae®nKerthbseebf atdikakPRKill in the art, for
Protein Eng, 10, 423-433) and tetraners '

(" eemdd ol dydrogseeonl @ n@gdenemay |be(sudYYteE BB |2etett;butoxycarbonyl

453, 164-168) . t ti f bival ent ScF | .
cattoxPs Bt s BBt O 4BRE Pury &Y BR onin isgegied Vit one or
di pBFd @ibRBEHuBMS | ThSidbRioh oM potfit Hf aRhdRRAL 85 hg&?&ya@ccﬁng to another

et al (1992) Biochem stry 31, 1579-1584) an o
" nggroub okydsat Cgke aHarlen @dm (0t @I6icroaBan oér hResacyslf; ring. Only stable

3055-3061) . .ScFv- Sc- Fv tandens ScFV) 2 al so ..

o BRUCSAT B TR G s SRR GNP § LRI Th i fewiton.
linker, see Kurucz et al (1995) J.|muol. 154,

4576- 4582. Bi specific diabodi es can be produced

t hrough the noncoval ent association of two single

chab nsddusiron ther todu substatoers! st TsnystoitedHndorsehat afhydmgemeadical on a
ant i body .connected by a shagrt |inker to the VL qgnan

of ¢ rOTaFOFBRFOPIasE Wi A AR detrout %95981} stantially stable to
| NfeadtidrPndifiohS Rt Y GnprdfaBted trahh bt WheRbrotttGdy Qéiﬁ‘é’g%ﬁr(ttb&ing group.
di abodi es can be enhé%ced by the introduction o

di Exdmpiedef prafetgeis substitikmeoard tholke Ifeindmat titi cxmphsy compounds and
descri ped supra or. by the formation of single chain

di %ﬁqpﬁl@%ntﬁ 3@@8}?@%@& 9% WehbaRAngen (Sesy: w%agl?feﬂlpsoraﬂ@mx alkyl,
connected through a peptide |inker see Kontermann et

al (1999) J.Imunol. Methods 226 179- 188. Tetraval ent

bi specific nolecules are available by e.g. fusing a

ScFv fragnent to the CH3 domain of an 1gG nol ecul e or

a o — e " o ~ o



t hese positions described in this section may enabl e
i ncreased serumhal f-1ife and/or altered effector

w@empoydoues of anti bodies of the invention. OPEI/EP2008/051704
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nodi fications include glycosylation variants of the

anti bodi es of the invention. dycosylation of

anti bodi es at conserved positions in their constant

regions is known to have a profound effect on anti body
function, particularly effector functioning such as

t hakenytie stynple dhaboue, alkexy; f oitroex éngll ethidBthyy eming] cyano; amido;

1996 3 18. GI | a
\ aPrRhas Gy phEPARE! bbby Tor bt ﬁ% L e SlikcBmide:  ketonc:
fr aaaﬁ)ateses&éﬁesﬁ%% n i) REIoRKFSEY, tilGOh® pl)m&ec!@a!@l QPfich may be

or nore carboh ate noi ety is added, substit ut

d ehnenmychc orrﬁd;edi ioe domﬁesed qmtyemﬂca(b &d .cytlnpropgly cyoloimtyif cyclopentyl,
an asp e- Xserine gl ne- X-t hr eonj, r%g

or gt Qi Pegprogyqlealindy Whig yﬂ%}t & MRpPGEHd S&ﬁ or non-fused

c a he be

%@8‘5*2% Jf%@a?%%@yﬁa O DR AL SRR, g ievinyd)
al mpaeHtlic Br dwdae rar sfonyfugkd, pd3py8iB&ybot hetetoet‘yﬁ(agl phenyl naphthyl,
sialyation of a TN G i mmunoadhesi n was inc ed

t hPYTRIH- Bnd B¥Yécfé@§ylofh19rgl§%>rla%@16¥VIYAtqxaféplaln eﬁpé%zolyl “hiazolyl, triazolyl

r e Iakylg]r E))k&golgﬁ é}@/gld f &ﬁ]tn&h Wyl e&gln?ocfﬁl?l?%lrnté% Séﬁj’aﬁlﬁﬁ pyridazinyl,

t epy‘ﬁtﬂlainyl:}l atydidtdagolyl, sb&ebihtphenytl0 drndeeaserahylR armno (primary,
hal f-1ife of the inmmunogl obulin. Antibodies,

i BHHOPRISY. 9l YEBEY o1& 3@@@%&%&90}}3%&‘&%25 SQ2NH2: OCHF2:

I f Thj
T B, SRR T Sl B by o i

pagthiceit aF fbﬁd@@%@éﬂaﬁi@leﬁ@@&OA Thesd @ibytitaéntsmiah o ﬁonally be further
have been devel oped to manufacture defined gl ycoforns,

se@lbzhtawgi with al suBgtiteentesclee@d 4yom 30¢h gBLPS., Inswlagl embodiments, the

Scloamc et GGisnt 380 st sty b fanithal T Ghiccted from ihe
578 ou'{il%ﬂﬁs@ttngal)f 62 @A), MACAK&AIENN Bﬁﬁlfy@%n e YoaﬂM% Efoalkenyl, a

i nvention contenplatés a pluralit nonocl onal )
anhfpthycé@H(ymauh aryhy behgérouiyg by (}tralkmh yeradleteearglkyl g@ haloalkyl, -

L0 MG B SR TS 5 T o it A thogy CORIS,

a sNpgire), dryepterdioniotos ﬁu@ntmﬂam@ﬁwnﬁmﬁl @KV(O)NRanz
bi ndi ng fragmsnts thereof urther embodi'ments of

[ mlélhﬂ(t(ﬁ))()ﬂdHuﬁO@lﬁledﬂRé&S(&)rRm OS(,(é)nRil@rS(ﬁ)r)rNRllRlz -0, -S,
anti ind fragnen t here cou dto a
no?fl‘g?\g(&gﬁn‘é(éﬁrggl | Q‘ywé Rijesn %JPS/E%CRHC%‘HE@“QF o rmdependenﬂy,
(PRO p | | .Qr Y

I e
t eatisiitgted  Bldgynylncane apiiorgllihabibstitufed oy clgailogleians ppmlally substituted
wel | as reduci ng ant |]%§n| city and i nmmunogeni ci

pr efclaafienyrpe opdenally s (—gﬂteéit heggroquciasliegyi, fap@pgﬁq}all)}/r substltuted aryl an
I
oL SSHLAL ABLADES RO 105 MM B BEAGIER 1% cronsy
Fa@bsiﬁﬂh&@’i&l‘rﬁr&alk@'{;e)rﬁou sl RS2 ltakeh. to@h@MﬂQﬂh@Qﬁtrogen to which they
[ nt.J.Pharmaceut. 198:83-95. 2. Producti on Methods
Antieb@tiacisd ofs taptionalye mubsittady haseropyclenlisd d ogsopionally  substituted
poiléé&logﬁr"f)‘la[ ri gﬁd 4%} e&(ht %CIED {rgnc%ra% 1{1868%&%&{10(:'#10 ?ﬁl optionally

pop at Ion as’a
homm&u&mpaﬂ aptidaallyaﬁubsdﬁlw a'-lﬁényﬁl’linl aidhas, ﬁibﬁ@tﬁfeﬁdllkynyl an
agai nst a specific antigenic binding site). It will of
coaptinalie salmﬂart@hﬁyql@a o8 ompmallefdswbsmtﬂlqé yfloalkpmyl, an optionally

PRt nis PRk ISRRL Gt o aRE s BRH S  Ha o ity substituted

transgeni c organi sms such as goats (see Pollock et al
(1999),J. 1 munol. Methods 231 :147-157), chickens (see
Morrow KJJ (2000) GCenet. Eng. News 20:1-55, mce (see
Pol l ock et al) or plants (see Doran PM (2000)

Curr Opl n| on Bi ot echnol . 11 199 204, M JK—C (1998)

" ~N A ~N NS ~ -~ o~ NN N N\



phosphat ase, tryptophan and hybrid pronoters such as
Tac. Pronoters suitable for expression in yeast cells

WO B4 8B- phosphogl ycer at e ki nase or ot her gl pCDER100£051704
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enzynmes e.g. enol ase, glyceral derhyde 3 phosphate

dehydr ogenase, hexoki nase, pyruvate decarboxyl ase,
phosphof ruct oki nase, gl ucose 6 phosphate i sonerase, 3-
phosphogl ycerat e nmutase and gl ucoki nase. | nduci bl e

yeast pronoters include al cohol dehydrogenase 2,

i shaytoahranneptiGpalgcsubsipinted plidkels e ameptainaby kilshgited koteraralkyl. In

nz S onsj bl.e for ,itr.oge abo .m Q, "
ot BOE PO AR o e o2 SRRy Btie ety Hubstituted” refers o a

exgﬂﬁﬁﬁgﬂg Qo mamal i an cel |l systens include vira
pronoters suc% as pol yoma, fow pox and adenoviruses
(e e o 0 ir
"rl"%eo ;[regglv I%?%l'bﬁl%ﬁl tz% me(P %Ee{/ﬁ? raug%(édﬁ) %glrc Icgﬁ?)grsﬁlﬁnﬁl@lally ionized and
l n’ﬂ‘ﬁdé@b&s &Ry doynBRAE [PbOBIEE In a &AL YoIKER, sudBRALDE &dmple, water
B virus, actin, rous sarcoma virus (RSV) pronoter and
t her eaterycopfaining esobiom. aEuI\t;hemgrewhe caph&)dm@e gt can be one that
ce of, pronpter, i s
compatrsi P e bPetTREE UBAM G Thf, dresepfiing sow i

| NscPsteecderBMOAIRBNIrobh ShRbAR& Witerdhel ot rﬁ()l%Vhe@&Qat@mE isaétt as N, O, S,
pl asm d conprising a RSV and/or SV40 and/or CW

pr eaebt @tlonﬁim sabrgibdechgvith ghiy! @neipn summum addperdertly with alkoxy,

VL h KC t
( ' ﬁ‘kgﬁlall %?%ﬁﬁrpﬁlor 8%E&y ,ﬂ%yélg o %JﬁofstvltllHteH,a\?(llgb F%cloheteroalkyl
angr l?et&%%}[‘ Gr B |pﬁ§§ﬁhgtec&r@§dltfaten Br AcdRBYkyc 2040

pronot er, encodi ng the heavy chain variable domain
(VH) of the i nvention, DNA encoding the gl constant
regi on, DHFR and anpicillin resi stance markers 3.5

e e aph v SRR SRR E?‘%Wé{%t%58§§ﬁ]ﬁ§5]§’W1ng

Ilnked to theéﬁronoter element in a vector

usedn alyl teyploalkiadfid harforiyh 3?%1@&0&@3@@&&%@% hfclleeﬁﬂ @ne nitrogen or
en r t bi

F ot S s SRR & PR b Sy B A Ry S 5P UEL Mming grgup or ovo
enpanger element froma eukaroytic cell virus such as

SV40 enhancer (at bpl 00-270), cytonegalovirus early

Pr OBDhEIo GG Rich nRIEMBsRRRENERIic aRidbidUp blich may be substituted
enhancePO§$ murine gGZa Focus %gggaV[D4é %82§3}n?h63$151ue
e nbya A gerupnaysiseng «)ﬁ?ék}ddalbwﬁcmbomchéﬂogeat hfdoaikylehydroxyalkyl, amino,

upstre n1to th onvot er - en

Si @ﬁa? ordinlyy W@%ﬁ@?@ﬂ%‘/l IBBW lfﬁﬁq a%p/@ ds‘{] igkypgbamoyl.
are operably i nked to DNA/ pol ynucl eoti de encodi ng the

ant PR @¥ ther stﬂwtlges aviend serwn Belew, sihgigil e awé/ytlm apd| thg arrow line

P EfERndhq B} PR PEDESRRNE A rul o TRITR 427, | o

from growt h hornones, eIongatlon factor-l al pha and

viral (eg Sv4D) genes or retjoviral |©ngNCernina
repeats. | st systent o #inigkr exanpl es of
pol ydenyl ati op/term nati si gnal s™M nclude t hose

derived from tThe phosphogl ycerate ki nase (PGK) and the
al cohol dehydrogenase 1 (ADH) genes. In prokaryotic
syst em pol yadenyl ati on signals are typically not
required and it is instead usual to enploy shorter and
nore defined term nator sequences. O course the

choi ce of polyadenylation/term nati on sequences is
based upon suitable conpatibility with the host cel
used for expression. 3.6 Host cells Suitable host
cells for cloning or expressing vectors encodi ng

anti bodi es of the invention are prokaroytic, yeast or
hi gher eukaryotic cells. Suitable prokaryotic cells

i ncl ude eubacteria e.g. enterobacteriaceae such as
Escherichia e.g. E Coli (for exanple ATCC 3 1, 446; 3
1,537; 27,325), Enterobacter, Erwinia, Klebsiella
Proteus Salnonella e.g. SaInDneIIa typhlnurlun1



(preferably nonoclonal) preparation conprising at
| east 75nmg/ M or greater e.g. 100/ mM or greater of

wo bmsasgoubody of the invention or antigen bi ndPEIEP2008/051704
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15

fragment thereof is provided and therefore fornms an
enbodi nent of the invention. Suitably such
preparations are substantially fyree of aggregated
forns of antibodies of the invention. 4.

Phar maceuti cal Conpositions Purified preparations of
ant i bodi es b§N qgnvention (pargdgeul arly nonocl ona
preparations) a describ?d supra| fray be i ncor porat ed
into pharnmaceutinzal conpqsitiongyfor usgin theg

treat ment of kunan di s€asey a dirsor ¢ger s>such” a N
Rheumatoid Arthrit|s, |Psorijasi|s or |Cancers| e. (; ut
Lynphobl asti c em a, eno f cal ci ngna,

Al DS- Rel at ed Cancers, Al Rel at d Lynphoma,s Ana

Cancer, Chil dhged Cereb ocyto i | dhood
Cerebral Astrocytoms, | or ect Cancer, Basal Cel

Carci noma, Extrahepatic Bile Duct Cancer, Bl adder
Cancer, Osteosarcornal/ Malignant Fibrous H stiocytom
Bone Cancer, Brain Tunsrs (e.gf, Brairg Stem Gh omm, i
Cerebel | ar Astrocytoma, Cerebral Astrocytonma/ Malignant
d ioma, Ependynonma, Medul | obl ast oma, Supratentoria
Primtive Neuroectodermal Tunors, Visual Pathway and
Hypot halam ¢ dionma), Breast Cancer, Bronchia

Ad /s alel? 1S - j na

Tty P Gl B e AR et idin 3o 10 carbon
UnktoawnR ErtdeBtayive Bydicaticyls CRhide alyclbeioyplus -nmthyleytlopropyl, cyclobutyl,
Cer ebel | ar Astr00£;§ Cerebral Astrocytonma/ Malignant

ma
G fxstapentab oyrletxyGaelohertah FYonsblh Calseny; atchesstidgcyl. Cycloalkyl
Lynph tic 1 a roni. el . em a,

G PBHRE S B e D N e RO PR

Col orectal Cancer, Cutaneous T-Cell Lynphoma

Endonetri al Cancer, Ependynoma, Esophageal Cancer,
Emﬂh@wgn#bﬁﬁgﬁf@WmnmﬁgrgL-ByvﬁécraniaI Ger m Cel

Tunmor, Extragonadal Germ Cell Tunor, Extrahepatic Bile

Duct Cancer, |ntraocul ar Mel anoma Eye Cancer,

Ret i nobl ast o E%F Cancer, (all bl adder Cancer, stri ..

( StoRBE PRHEYIRE smbodiagnt.oths: B¥entiey Prexides dopracepynir synthesizing an

are TRl sTRAE 2B o AR S A bl AR Ul |.
(e.g., Adult, Childhood Brain Stem Chil dhood Cerebra
Astrocytoma, Chil dhpod Vi sual Pat hway and
Hypot hal am c) ., _Hai CEIN Leukem a, Head and Neck
Cancer, Hep@ ul L\ver) Cancer, Hodgkin's

Ly mphofra,) —Hy ar yngeal ncet, Hypothal am c and

Vi sual Pat hway_4& i omaS raocul ar Mel anoma, |sl et
Cell Carcino (Endocri ne Pancreas), Kaposi's Sarcomma,
Ki dney (Renal;\Cell) Cancer, Laryngeal Cancer, Leukem a
(e.g., Acute Lymphobl astic, Acute Mel oid, Chronic
Lynmphocyhc, Chrohic Myel ogenous, and Hairy Cell), Lip
and Oral Cavit ncer, Liver Cancer, Non-Small Cel
Lung Cancer, Cel | Lung Cancer, Lynphoma (e.g.
AIDS—ReIated,/erkitt's, Cut aneous T-cel |, Hodgkin's,

Non- Hodgki n' s, Primary Central Nervous System,
Wl denst r ogRs)Macr ogl obul i nem ag Mal i gnant Fi brous
Hi stiocytoma of Bone/ Ost eosarcona, Medul | obl ast onm,
Mel anoma, | ntraocul ar (Eye) Ml anoma, Merkel Cel
Carci noma, Mesothelioma, Metastatic Squanpbus Neck
Cancer with Cccult Primary, Miltiple Endocrine

Ne eﬂﬁka Syndronme, Miltiple Myel oma/ Pl asma Cel
Neopl'asm Mycosi s Fungoi des, Mel odyspl astic
Syndrones, Mel odyspl astic/ Myel oproliferative

Di seases, Myel ogenous Leukem a, Chronic Myeloid
Leukem a, Multiple Myel oma, Chronic Myeloproliferative
D sorders, Nasal Cavity and Paranasal Sinus Cancer,

T Y 1 ~ M I T ~ 1 ~



anti-growt h factor receptor antagonists including
trastuzumab (Herceptin), Erbitux (cetuximb),

waedos/ogroant h factor anti bodi es such as bevaci zeeEBP2008/051704
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(Avastin), antagonists of platelet-derived growh

factor receptor (PDGFR), nerve growh factor (NGFR),
fibroblast growh factor receptr (FGFR), , snmall

nol ecul ar tyrosi ne kinase inhibitors for exanple

| apatinib, gefitinib, etc, chenotherapeutic agents

i nBIL Laahidniy2 gesrsélecied madepéndentdyt diwan hydragén, thajosgien, a lincar or branched

L BB o B R i B85 SRy B PBOSRP IR i, ko
a%ﬂﬂ&@?&@}l%ﬁ%?&iﬂkyﬁ&%‘?§61Q§ili_sih§ BiRpsi de, adrianycin,

5- Fl uorouracil, cytosine arabinoside (Ara-Q),

Thinos 8endraix Ot4r e, Busl fan, Cytoxin, Txaol,

I\/E#got r exat e,m}/l nbl astine, Bleonycin, |fosfan de,

M RomyierPiehe ollewignt r one, Vincreistine, Vinorel bine,

oS} Bup SELTLIRHA IO s AR S HkRE HREShY sombination,
suethargs ofh eluggiositidn Abf bné¢ tor SporPssabstasdnss suchCanbadogen, alkyl groups
such as; Acute Lynphoblastic Leukeni a, Adrenocorti cal
CafQit4iBig fron b &P%P@Hateaﬁcféﬁﬂél,ommﬁglﬁéﬁlﬁ gyl alkoxy;

Ly i | dhood | oy
P0G £ PP RSEL A mey wtiomty b any
Cot@nisigitivn dfane of moBasdktithedth sichragihagen, alxll EAu@p abritgining from 1

Bi | eDuct Cancer, Bl adder Cancer,
Os toeldsearbasy sammariflaeramethy prdalkos st i ocyt oma Bone

Capce in T S i n. St d -
B P SRS & Rl RS b Mgl i >
A inigl, 2ERRAGY A8z 8l thi@RdIAS vl mayupidatoanityobdaghny combination
Primtive Neuroectodermal Tunors, Visual Pathway an
Hyploohbrmoze Shhstitignts Bekas thalogaeean alkybgiohp gontaining from 1 to 10
Adenpnmas/ Car ciynoi ds urkitt's Lynphoma, Carcinoid

TuffBPo" @@F’rtghﬂ?rgﬁepﬁ’glanggﬁ(gf“ﬁoi d Tunor, Carcinoma of

UnRROWp 2t o Bk invRhiidTRisY meRidH! Bl phphMAs of HSL 8flnoaryl)amino-4-aryl-
Cerebellar Astrocytomm, Cerebral Astrocytona/ Malighant

d thoarales Goov b phbrmGaadenl acCinthldd sdtshGamde sehenCHE animprising:
Lynphocyti c Leukem a, Chronic Myel ogenous Leukeni a,
ChioréaetiMy & hapy alilideeilatll) vieyDisaidians) eed anmoanéethiocyanate (Int3)
Col orect al Cancer, Cutaneous T-Cell Lynphons,
Entiowitble solvad e brm (E¥sndynoma, Esophageal Cancer,

Ew ;e‘? Fam |y of Tunors, Extracranial Germ Cell

Turor” < 'Ext ragonadal Germ Cel|l Tunor, Extrahepatic Bile

DuRh c&AREREthyl, AiflansHédy], MehRpeInst aprendapeehally substituted.
Ret i nobl asto%a Eye Cancgér, %a??lbl ag%bgr Cancer,y Gastric

( SR macsplcoaln owiependartty diom dydiagah, Galpgémod dinFarnor branched alkyl,

e
(ealﬁylamﬁl@?hfak(%hgﬁhgcﬁ@@lﬁgﬂiﬁhgigfbu tem Chil dhood Cerebral

Astrocyt om, ood Vi sual Pat hway and
Hypotrdl amic), Hairy Cell Leukenm a, Head and Neck

Ly REREHFAE By RO L AU S e RAEATY) Etable solvent and
Vi ﬁ%ﬁ%l@“b@%sg i oma, Intraocular Melanoma, Islet

Ce rci noma ( Endocrine Pancreas), Kaposi's Sarconma,

Ki SuasyiticReRaln @akd))anCamcanpounds yiDe dll), Gat €B showe itk®ehicae 1T below
(e.g., Acute Lynphoblastic, Acute Myel oid, Chronic
Lyltre ey e folleyrisai ¢ Myel ogenous, and Hairy Cell), Lip

and Oral Cavity Cancer, Liver Cancer, Non-Snall Cell

Lung Cancer, Small Cell Lung Cancer, Lynphoma (e.g.,

Al DS- Rel ated, Burkitt's, Cutaneous T-cell, Hodgkin's,

Non- Hodgkin's, and Primary Central Nervous Systen),

Wal denstrom s Macrogl obul i nem a, Malignant Fi brous

Hi stiocyt oma of Bone/ Ost eosarcoma, Medul | obl astons,

Mel anoma, | ntraocul ar (Eye) Mel anoma, Merkel Cell

Carci noma, Mesotheliom, Metastatic Squanous Neck

~ o




Myel odyspl astic/ Myel oproliferative D seases,
Myel ogenous Leukem a, Chronic Myel oid Leukem a,

woRdosiogdoed Myel oma, Chronic Myel oproliferative PCT/EP2008/051704
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D sorders, Nasal Cavity and Paranasal Sinus Cancer,
Nasopharyngeal Cancer, Neurobl astoma, Oral Cancer,

O opharyngeal Cancer, Osteosarcgma/ Malignant Fi brous

Hi stiocytoma of Bone, Ovarian Cancer, Ovarian

Epi t helial Cancer, Ovarian Germ Cell Tunor, Ovarian Low

Va(i) gnanyt gPop ewthi asl phTuytor a sPastitytedvarganCtheref pedrigigeny combination,
Cel | Pancreatic nce Par anasal lnu

Calhi ¥ & ELR POSEORL AL PBY @T CIRTE ADSTSH ﬁ éu%a?#cﬁﬁogen alkyl groups

Ph@(ﬁﬁﬂﬁﬁiw P %31 0 Edrﬂ@rpé}bﬁﬁttﬁﬂﬁ@roﬁietﬁﬂ tcgﬁﬂ/o A koxy;
Plasma Cel | Neoplasm Miltiple Myel ona, Ieuropulnonary

Bl @B tadmiro&yl gmoy s@Gands Al3, Neﬁ\pyudyl%rsmps whighnmhy additionally bear any
Prost ate. Cancer, Rectal Cancer Cel | Ki dney
Caﬁ‘?f%l?matﬁé‘ ONBEF 0L SHPTUPRIp éVChﬁsgﬁngF? GHiall Seeupp ¥ntaining from 1

Ret 1{620! &g, arcoma, Salivary
G an %%ncer &% ?’ |s§1§$8arc f Uterine Sarcoma
Se@m)yﬁ@ménﬂm&d rmgmrbmhmhmf&o&@lm graupcaich amﬂ(@danlﬁtd 2-thienyl, 3-
Ski n CarC|nona Intestine Cancer, Soft Tiss

Sathienrh 2-tBizeli f}sth@éq’lvl &xhigzqlymiyh lctamaézr?éiéﬁ@nqilyC@ar any combination
L
CL BRI, G SR SR X sy AT sppan, rom 110 10

Tuearbon mmsnmﬁnaoﬁfetﬁynhnow&koﬁ’yl mary Site, Cancer of
Unknown Primary Site, Urethral Cancer, Endonetria

U erine Cancer, Uterine Sarcoma, Vagi nal Cancer,

Vi sual Pat hway and Hypot hal amic Gioma, Vulvar Cancer
Wal denstronmi s Macrogl obul i nem a, and Wl ns Tunor. Wen
the anti body or antigen binding fragnments thereof of
the present invention are used in conbination wth

ot her therapeutically active agents, the conponents
may be adm nistered either together or separately,
sequentially or sinultaneously by any conveni ent

route. The conbinations referred to above nmay
conveniently be presented for use in the formof a
phar maceuti cal fornulation and thus pharnmaceutica
formul ati ons conprising a conbi nati on as defi ned above
optimally together with a pharmaceutically acceptable
carrier or excipient conprise a further enbodi nent of
the invention. The individual conponents of such

conbi nations may be adm ni stered either together or
separately, sequentially or sinultaneously in separate
or conbi ned pharnaceutical formulations. Wen conbi ned
in the sane formulation it will be appreciated that
the two conponents nust be stable and conpatible wth
each other and the other conponents of the fornulation
and may be fornul ated for adm nistration. Wen

formul ated separately they may be provided in any
conveni ent formul ati on, conveniently in such a manner
as are known for antibodies and antigen binding
fragnents thereof in the art. Wien in conbination with
a second therapeutic agent active against the

sanmedi sease, the dose of each conponent may differ
fromthat when the anti body or antigen binding
fragnent thereof is used al one. Appropriate doses wll
be readily appreciated by those skilled in the art.
The invention thus provides, in a further enbodi nent,
a conbi nati on conprising an anti body or antigen

bi ndi ng fragnment thereof of the present invention
together with another therapeutically active agent.
The conbination referred to above nmay conveniently be
presented for use in the formof a pharnaceutica
formul ati on and thus pharmaceutical fornul ations
conprising a conbination as defi ned above toget her
mnth a pharnaceutlcally acceptable carrler t her eof
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3834 1278 AAC (As n) AAG (Lys) Vectors for human,

muri ne and cynonol gus macaque nonkey | GF-1Rs and hunman
WO o®8l98949 ecept or type B were expressed transi BCIL/ER20081051704

293 HEK-T cells using standard protocols and

Li pof ectam ne reagent (lnvitrogen). Exanple 4 -

Generation of and expression ofjg econbi nant proteins

usi ng BacMam Constructi on of pFast BacMam vect or

backbone pFastBac 1 (lnvitrogen) was digested with

SnaBl ard Npal to renove the pol yhedrin pronoter. Th| H H Ra
VwaR,j.Hgatled wi th a <! Nr i - BS1H,SER 71 r agment gfr Tf

pc DNA3 nvi trogen) ich contains the cytonegaIOV| 0

i mredi aie, early (CW IE) pronoter with a polylinker NO,

and BG%Lgoly A site atzd the SV40 pgpnoter driving v
expression of the 418 resi stance gene. This vector

wi |l allow production of a bacul ovirus which expresses /lﬁ
a gene under the control of the CW pronoter in R
manmal i an cells. It is also possible to select for |ntr

stabl e derivatives by putting cells under (418

sel ection. Human | G- HR Fc fusion protein A plasmd H
designed to ex re S L&L— &-1 R.extracel lul ar donaj N_ _N
sequences fus g;;ryas Xa cleavage site andrh .jf¢>’R3
Fc sequences from Il[g@ was constructed. Sequences S
encodi ng the extraHg¥IuIar domai n (am no acids 1-935)no,

of the human | GF- 1RIcDNA were anplified by PCR and m
fused to g,Fagtor Xa cl eavage site and Fc sequences

from human G Thel entire insert was then sub-cl oned

as a Hindll mH firagment into the pFastBacMam
expression|yegtor. [The sequence of human I G-I R-Fc

fusion Qﬁﬁ nis set out in SEQ ID NO 47. Cynonol gus

macaque ‘nohkey (Macjaca fascicularis ) I1G-1R -Fc

fusion protegi A plasm d designed to express

cynonol gus macaque nonkey 1G--1 R extracellular domain

sequences fused to a factor Xa cl eavage site and human

Fc sequences fronwlg(JH constructed. The human
IGF-1 R expre }o. nodi fi ed by the renoval
of a 82bp Xba vect or backbone by cutting

with Xbal and reli atlng. This renoves a second Not |
site. The coding vence for the extracellul ar domain
of cynonol gus nacaq nonkey I GF-1 R (am no acids
1-935) was anmplifi @; PCR as a HindllIl-Notl fragnent
and ligated into thgodified human | G-1 R expression
pl asni d whi ch hatflseen cut with Hindl Il and Not | to
renove the human sequences. The sequence of cynonol gus
macaque | G--1 R Fc fusilon protein is set out in SEQID
NO 48. Expression of reconbi nant proteins using BacMam
Plasm d vectors encodi ng human and cynonol gus macaque
nonkey | GF-1 R extracel |l ul ar Sy m sequences fused to
a Factor Xa cl eavage site and Fc sequences from human
lg@ were used to direct protein expression using the
BacNhn1systen1 Baculoviruses wer e gener at ed using the

I nw trogen -Bac _system Th PO sto
5 oo BRORG, BRCAS: 3o B Glpol il qhfl ol s (o3t Bine ) in
pr aGRBMIs8FentPr Ot €i N production was initiated by the
infection of 1-5 litres of HEK293-F cells in
suspension culture with the required BacMam vi rus

Rilio athn bk ik dithe Shisthly FrliBE plosbst ipuicitle solven.

WRb%ﬁﬁe%&Bﬁyl%rﬁfkegyﬁﬁMP en gbder 2-3 days culture
the cell culture supernatant was harvested, cells were

renoved by centrifugation and the expressed protein
was then purified fromthe cl eared supernatant.
Exanple 5 - Construction of I1G--1 R |igand expression
pl asm ds Gene sequences for the processed forns of
IGF-1 (amno acids 49-1 18, Swi ss-prot P01343) and
IGF II (an1no aci ds 25- 91 , SMnss prot P01344) vere

Y | e I T — o — o o



were constructed de novo using a PCR-based strategy
and over | appi ng oligonucl eoti des. The PCR product was

W@ bk@seoint o manmmal i an expressi on vectors cont BCTIEPIP08/051704
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the human gamma 1 constant region and the human kappa
constant region respectively. This is the wild type Fc
region. Using a simlar strategy, the variable heavy

regions were also cloned onto a variant of the human

gamma 1 constant regi on which contai ned two al ani ne

suBstist sel¢otads ind2pSuerthd @RS hAd(deeh,i hadegemuntbiecamg) branched alkyl,
Thes onstructs are referred to herein

Thgycf%@wh i S8t BB PULES T EAY £GP EbTR RN Hkoxy, amin,

b, Hﬁ cﬁ@@lu&ﬁ%m@%? ups HOLO 1gG@ m(AA) (SEQ

54 and EQI NO 39) "and H 1LO 1g@ nmAA) (SEQ ID
NOm5§Oahd SEQ I D NO 39). Unless ot herwi se stated al
humani sed constructs used in the exanples herein
conprise wild type human ganma 1 constant regions.

I . )
c eﬁr& lgil#r)[lelesrs&ﬁﬁan%a slﬁglrntc 0 %196&26 %g\c} 3 égﬁed : ig nst utilized to
c hgyintigesize ﬁ'pminpd)&hdlof)formhllam’: foir @ pharrﬂimtmmdasad:eptable salt thereof,
anti bodies were transiently co-transfected into CHO K1
cells. I'n sone instal Rces the sdperlnatant material was
used as the test arti Er \ gand activity
assays. In other insta grnat ant nateri al
was filter sterilised and t ofe]e covered by
affinity chromatography u3|ng a kot ellny Ant i bodi es
were al so expressed in a stable pol cIon CHO cel
system DNA vectors encodi ng thehea®y an |ght chai ns
were co-el ectroporated into suspension CHO cells.
Cell's were passaged in shake fK¥$ks in MRL basa
sel ective nmediumat 370C, 5%CO 2, 130- 150rpmuntil
ceMhewimbi ity and cell counts inproved CHO cel | s
were then inoculated into MRL basal x2 selective

rreEnl uth shestedn Endsaendgntho dionp lxyerog&n,d Bglegay %A@@r godrynched alkyl,
r%;c %’5 % CHJ%] cohfX 31 ﬁ% lelofn Y& €0 %gtlbk)ﬁ b %?ynﬂl%or?rfleth%l alkoxy, amino,

n -an super nat an en
AanﬁammmmaﬁmyEﬁmxﬁ@aﬁmhmnggﬁmpln A purification.
Cbnparatlve dat a between hybri domas and/ or chimaeric
nﬁﬁ@s 8rd/ or hunanlsed ths Exanple 11 - Receptor

CalPReset opftpris bl b3 s hBE ot BB HLET BRWTALY sotuion of

Onﬁrﬁrn@ﬁluﬁi-th% yatlafd £1dGe E@hléﬁhdehn@ mtid sﬂﬁéﬁﬂ—%&fermp Bdctone.
pol ycl onal antlbody to 6xH s (Abean1 #ab9108) .

Antl-IGF 1 R anti bodi es fron1the test supernatants or

Ig{nlgoe%*d”f?{éﬁé &b%e@nﬁy 153 W@%&g%%}?tyﬂw Zg?]hg rWl‘;Il-l Bromoketone

Ellﬂt@d) hemagc rc@ﬁidhﬁs‘n pﬁéi@fﬂbga?v@ch (fIRRYium @a@%ﬂé&aﬁleﬁblar protic solvent
goat - anti - nouse 1gG anti bo (Dako, P0260) or goat

ansuchhsmethakelppa Li ght Chalns per oxi dase conj ugate
(Sigma, A7164). The ELI SA was devel oped using
O phenyl enedi am ne di hydrochl ori de (OPD) peroxi dase

Su
ok, T AR o R R i
Fi ng’eefoﬁnedﬁhmh& taudydr) audh g a&lﬂaotﬁisteﬂd{anbpbﬁﬁmhdl" Hd rbtdktion can be

and HOLO 1gA@ nAA) and H 1L0 | AA) confirmng @Ei
hal@ Wnaranbﬁlﬁahn%@ AcPPlgy epr esﬁ veBhpusiegs {137k h%c ing to one

* GPLIBEER, 1 ORRio IR0 RG ARl A OSSR kR R reuction can be

Reglud pérfcﬁﬁlea'ﬁaﬂérlpﬁblsect'{’an@&k hﬁdt()géﬂatlﬁhe chditich3 cel | line
expressing human 1G--1 R, see Kal eko et al. (1990)

Mol ecul ar and Cel lul ar Biology, 10 (2): 464-473) were
i ncubated with 5ng/nL anti body at 37C for 24 hours
before the cells were harvested. Lysates of these cel
pellets were run on an SDS PAGE gel and transferred to
PVDF nmenbrane (Western blot). 1G-1 R was detected by
treatnent with a rabblt ant| | GF-1 Rb C—20 antlbody

~ i ~ -~ o o -—a N\




used (2B9 SEQ ID NO 10 and 11 coated at 1ng/m).
pl ate was i ncubated overnight at 4C. The plate was

The

worebes t h TBST ( TBS+0. 1%ween 20) and a Eurp@i/BEP2008/051704

10

| abel  ed anti Phosphotyrosine anti body (Per ki nEl mer
DELFI A Eu-NI PT66) diluted 1/2500 in 498BSA/ TBS was
added to each well. After 1 hourg i ncubation the plate
was washed and DELFI A Enhancenent (Perki nEl ner
1244-105) solution added. After 10 min incubation the
| evel of receptor phosphoryl ati on was determ ned using
a plate reader set up to neasure Europiun1tine

resol ved fl uorescence (TRF). #?N ows an exanpl e
of the inhibition of receptor b osphoryl at i on Hredj at ¢d
led for exprtdherents doge &t t

by purified nurithtgerocl o ,

and 15D9, data collQ !
same time for differg
at the sane tine. Figke 9 shows an exanpl e of tHk
i nhibition of receptg#aphosphorylation nediated by H
1LO in conparison to the chineric 6EL 1 anti body

1c). Figure 10 shows an exanple of the inhibition
recept or phosphoryl ati on nedi ated by HOLO and H1L|
the context of a wild-type 1gd@ Fc region and a
substituted 1g@ Fc region (1gA@n(AA)). In a diff
sets of experinents using a simlar nethodol ogy,
| C50 values for inhibition of receptor phosphoryl

Int4a
Br

er ent
t H@CO3, MeOH

ati on

wer e obtai ned and confirmthat the humani sed and

I6E1 1

muri ne parental

i nhibiti

anti body show conparabl e profiles for

0 H anhd | G- || NiBahegtted r epept or
phosphor@l\g\ﬁ‘ll 2) . Tabl e 2 - |cso @ai:;f
sel ect ed es |G- a | al

phosphoryl at
confidence i1
| G--11 Stinul
0.08145 H 1L
0. 09968 HILO
Parental 0. 0
using a sim!|l

on assayf with 95% upper and | oner

nterypl s NE&F-1 Stinulation 1C50 (ug/ )

ation 1C50 (ug/m) Antibody HOLO 0. 06069

D 0.08359 0.10546 HOLO I g3 n(AA) 0.08485
0. 08263 0.10546 6E1 1

1 gG |
24452@(2@61 different set of experinents
ar metlho h gy, the 1C50 values for

NO;

I nhi bition of

and confirmtha

mur pay erft
agarTist N

rece t % aP osphorylatlon wer e obt ai ned
the umani sed anti body HOLO and t he
anti body 6E1 1 show conparabl e

D lel, the activity of the anti bodies
ceptor was tested using a 3T3
cell line engipger d tjo express the human insulin
receptor. In thi }ﬁd ment, none of the antibodies
showed |nh|dyt|on)of #8ul i n° i nduced recept or

phosphoryl at

antibodies in |G- 1R and I R DELFI A assays.
represents the nmean of two d tLa nts.
antlbody is a hybr|d§ GFQH

contrm
0 | RDE
B P%ﬂP%u

>133n|v1)

)alf ebtsma%lzbuﬁna Q{}g!
S O RO e 80 I

on. Table 2a |1 C50 val uesfor sel ected
Each val ue
The negative
| GF-1 R DELFI A -
oWFﬂMeAHaw

SWM >133nM 6E

pl ﬁﬁﬁsh}vlﬁﬁmuﬁmﬁt&damﬁthlgaﬁgeaﬂﬁn aptotiarolveht ducR as dichloromethane or

ant agonl stic

anti body (MAB391 , R&D Systens) at 2ng/m

an®lEmecked with 4%BSA/PBS Pol y-Hi s tagged

r econbi. t
added a?tnaﬁlﬁf?

MoRQE! @MRlin @am Restigsn @E’iﬁg pa&eﬂaalyedl

t enper at ure.

s&chgé C%YO

presence

#a%\% h@de\ﬁﬁﬁa) is coupled

pur

landind) QU bp@dtic IsORBht such as
BST (TBS+O 1%

1s|an {

The plate was washed in

Twéiehlorgyethyator e t headdi ti on of HRP | abel | ed anti
pol y-his anti body (Si gnma A7058-1VC) at 12-30 ng/m .
The plate was incubated for 1 hour before further
washi ng and devel opnent with OPD substrate (Signma
P9187). The reaction was stopped by the addition of 2M
Sulphurlc aC|d and absorbance was neasured at 490nm

- o



tagged material from R&D Systens (catal ogue nunber

305-GR) was then passed over the surface at defined
wa@oenseytonat i ons (usually in the range of 0-256PM/EPDOL051704

to the high affinity of the interaction, dissociation

times of up to one hour were used. Regenerati on was by

acid elution using either 100MMgohosphoric acid or

10M d ycine, pH 1.5, the regeneration did not

significantly affect the surfaces ability to capture

ant i bouy WhercimRbtik bydraxdlgysips tl@toarboxyﬁ'cnmd (ImgSapes eoupled with (VI)

carried out at both and 37 The ri ts .
e PR BRRONCR Re VKA YBH adgreriey TP issmsggic solvent
ther A1y pamtrol and anal ysis software. The

experinental data was fitted to the 1:1 nodel of

binding inherent in the nmachines analysis software.

Tab] es - 7. show a, series. of experjnents_ conducted )
i # %5@&%@‘ SHRIVRR hdstif frethe r?é?féP]P%nglV%l?F]@WBWﬁlCﬁ are provided by

0 025 AR08 RS AT o o

Ki imetitiondat a for supernatant material of a H 1LO and
HOLO in conparison with 6EL 1c. The run (T0037 R3) was
carried out at 370C. Table 5 - Kinetic data for
supernatant material HOLO apgd 4G hgd n(AA) and H
1LO and H1O0LO Ig@ nm(AA) in conparison with 6E1 1c. The
10 run (TO040 R2) wasA&@a3i@dmetiyl-hitd/fenylReifioddwn 2
(HLLO supernatants are the same for runs 1 and 2,
however the 6El 1c purified are different batches.)

Igﬁ,lp%el Fe?agtgﬁ, int ?cLI & gl%té%ilfuﬁrt ¥ ralngtlg??% EO‘@S)% 1:11{;_'% ace r}lﬁ‘e chloride (24
( TREAL7RB)mIRaceBhE (228 19Uhd @tm& G -nitidahifind (Intlrjl(mkg c276 04 mol).
data for purified O and HOLO 1 g@ n(AA) and HILO

Hlmtmpetrgt@rwmynaurnam@dmtaaﬁ Soh0i fqii ﬂphéJXBEitell/ & hownsy H\’ater (413 L)

ndependent runs were carr
15 $o08s e et Eas o T BERE et T PEr PO Aol procipitate
Mﬁlté%é&%asﬁé&%ﬁﬂh%zﬁeﬂ\@fﬁi HIEBRIpYicaRe. P Brodh& \ﬁé&rthé‘& Qricd in a tray
primary amine coupling in accordance with t
madifrac 8 oH5676. st andard protocol s. Anti bodies aga| nst

| G- 1R wepe captured on this surface and after a
pﬁ?%‘g_%/‘st abil i sation reconbi nant human or

CynpRaif Mﬁﬁ aagf pas|i By ented. eyeg (ihl 9, (84%:(11 QI J 25 Hz); 8.06

sur f ace. nera t he conce fratl ons’ of
20 we(ldd, 2196418 6ri\Vf H\m) t7hS8a(1(H;|ﬂL .l]:Fﬁ éldt) @r33((BYf $)ek. lﬁmBIyI) s)

al so ed for Ie referencin cordance with
be¥tS &tsaszceﬁ‘br %+5180KE§S(’K%T|%é&§r( ;’3 Dat a was
angfysegkogsi ng the 1:1 nodel inherent to the Bi acore
nmachi ne,” the work was carried out on the T100 using
HBS- EP runni ng buffer at 37C. The results confirmthat
t he humani sed vari ants HCLO and HOLO I g@ m AA) show
high affinity binding (-300EX60&N 2t o r econbi nant

5 he 6EL 1 EK?%%&*ﬁ%Saﬁhé@fﬁ‘e?ﬁ%iﬂO%ﬁ% o ©
anti bodi es versus reconbi nant human | G- 1 R and cyno

| GF-1R at 37C. Data shown is froma sing
exbveff1 rensior. BEreducehngtpanpl {1 120eE), pogseunm C@f@llatf (282kg, 2076.70 mol)

S Ao el iteet 170 0553 8Ro0. 2-bromo-1.

| gﬁﬂfﬁpﬁg\) 1-AthshéAd @mtBXer kerenso d@snél Gv{?aspﬂfeflozidﬁ@d and temperature
whi ch conflrrrs thgl?LED_@(Q) %_ % ? and 6E1 1 P

30 ¢ hingiataanastas W5 SORE 4 heurki Water 6692d¢) Vbasmﬁldngto thip fgagden mixture and
the overall affinity was | ower than seen in al
previ ous experinments (at 1.88, 1.84 and 1.52nM
respectively). The reasons for the apparent difference
are unknown. Exanple 18 - Inhibition of |igand binding
deternmi ned usi ng Biacore The experinent was carried
out using two different densities of captured
b|ot|nylated IGF I Brlefly elther 200 or 4000 RU S _

o o, oy o T




determ ned by ELI SA (data not shown), therefore the
concentration of primry anti body used was i ncreased

WO 2008098999 100ug/ M . The secondary anti body | i sPeUEROY/Es51704
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(DakoCytomation Envision Kit - Anti-nouse |g-HRP

conj ugate) was substituted with streptavidin-HRP,
(DakoCytomation Cat# 1016). An gjternative irrel evant

anti body was al so biotinylated and used as a negative

control (Sigma #15154). The sanpl es were anal ysed as

f optcoipgate Aflteend, walicdrveth watet hed diropropyristiter.iBicrmyodure was then dried
cal i bration rjher (#69935000, 05041 103097), the

sl Pigfelge i‘eéa?%éfagoé'i nto the ChromaVi son autonated

cel/bdil argspgragi ng system and scanned at 10X Data

anal ysis was perfornmed to calculate the %tissue

st &1 NMB (DMSOrkr: &S 8ol bh;Pab0-biHiet, V6D P HzEi Gl € H,91, /=1.9Hz);

St G401 L pbd i1 aoh D &l Magh Vool M0 (Bbadat 2. 2512

reﬁ'%g%mp%%?@%gq,Iﬁg@g@q}}fgpure 2 1 shows that 6E1 1

chinmera {( an 10’ stai n human tumour tissue
saNd @S.) a3 Eepaviath';€kPeni/nent | 3 vl sed HOLO was
tested for it's ability to recognise human | G- 1R on
huMB €84rbur ti ssue sanpl es using a frozen tissue

m croarray obtained from Cytonyxx (array |ID. MB-1002).
This array contains 10 lung, 10 breast, 10 col on and
10 prostate tunmour cores. HEXKAMRISE Bi otinylated to
facilitate detection. A frozen mcroarray slide
(COyt omyxx  KBMetoRN3vidspyridivedr vinthidro b2 48-tegranet lodrdigmine
acet one/ et hanol (50:50), for 5 mnutes, washed and
then treated with 3% hydrogen peroxide for 5 m nutes

t Ol & FeMEord AYmBAHE GFQLBctRE! Piitrd dsheny] (e peidifle Syl WBIhR |- 2-yl)-amine
stained with biotinylated anti-1G--1 R H%LO at

7. Gigken 12816 mohoRanext Nidkein(2.&nge rdft Q9 moDagndemethanol (600 L), was

washi ng, treptavidin peroxi das s _applied.for 2

RO e P HE TR PR b R R s R B a ABR S s Y o 2 hours.
2 ThdWRBon MikALd WasthRr&estd eoRcl@ited. WWakedvandided to the residue
counterstained in Mayer haenmatoxylin, rinsed in tap

wateder streing dF ket rdduct hea thed fdieddrandriried in T hrey tuemaid 5-50°C.

S Ilfgﬁggge as follows: Lung (Right panel: Squanous

cel'f®tu d‘f, Left panel: Adenocarci noma; Breast (Right
par}?'NMﬁ%@MS@%) 99@9.26%@1?&)- SRt (glﬁ 'dH,mJ=i—.§,f(§.7@@ﬁ§;| 9.48 (1H, dd,
Adenocar ci noma, 1nvasive); Colon (R ght panel:
Adérbgalr. tilno AR OvieH] ddi/F8.6r 2hHizpt7el?, (1Hefldd, pafied, 4.8, 0.8Hz); 7.38 (1H,

Adenqcar ci po differentiated. Prostat i ght

patlel”:0 A&i&%ﬁﬁ%@%éﬂﬁ BagﬁngM&%gcg]r@i ‘%En’g_ .0, 2.3Hz); 4.95
Th irmthat HOLO showed noderate/strong
stgﬁ’%ﬁ’g%gfa?ﬁgivi abl e sections as sumarised in Table
12Mse(ESW) mRep283.¢ivatH v EBi ghyz paseérded i mages (200k) of

the lung, breast, colon and prostate tunmours are shown

i nMPi:gél?(éCZZ, confirmng that the biotinylated HOLO

anti body predom nantly stains epithelial cells. Table

12- Sunmmary of i nmmunohi stochem stry anal ysis of tunour

tissue microarray Tunour typPEAROBLE4ve staining No

staining M ssing sanple (]m)‘derate/s‘tron ) Lung 4 3 3

Br easN-[g-MetbyldJ%‘bawﬁ% 1yhthigzalZt Waging)-phquy Hrisnganpidq derivatives

I nhibition of AKT signalling Costar 96-well plates

(#3598) were coated with 50mM of 2% Gelatin in PBS and

i ngubalzed in a 37C i ncubator for at |east one hour.

Prior to use, the plates were rinsed once with PBS. '

Pr Imarsacion maa upder- lawi pegereprevt® add oNicHiyl-8d-(4-pyridin-3-yl-thiazol-

centri.fuge and the medium si ned f .. .The cells r .
e TS oF aabasa BrThtsBE TS 15 To i
medi um (ZenBi o, #PM1). Cell density was adjusted to

150, 000 cells per nL in PreAdi pocyte growth nedia

(ZenBio). Two T225 Costar Flasks containing 50m of

medi a were each seeded with 1 mllion cells. The

remaining cells were used to seed the Gel ati n-coated

.y S A PN A= NN -



H 1LO 1 gG 1m(AA) 7 24 (0 14) 116 ( 11 0) ND ND 6El 1
chimera 7 34 (0 08) 114 (14 1) ND ND IR3 7 17 (0 15)

waomspysed) 7 45 (0 07) 108 ( 10 6) Negative coptT/BP2088/051704
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17 (0 30) 57 2 (9 4) 7 30 (0 89) 52 ( 1 2) Since the

assay systemwas al so sensitive to insulin nediated

phosphoryl ati on of AKT (via thejnsulin receptor), the

effect of the humani sed anti bodies on insulin

signalling was assessed in paral lel to the I1G--1

expapémem @otisistorteipd atio vt was @dderdadttopwtset%é/n-hexane solution of

resul t th.l G- ation humani o
o BB e, BT b e i Ty S RO B ssively t0 15°C,
si WH&&E&H&V fr Za‘ﬂdurﬁfép\éﬁrrﬁlgeﬂm 'Métﬁ?l%l éI‘QZlﬁflfﬁﬁlE‘&lyl) benzoic acid
observed with the negative control anti bodies

nomegiybwstyr (Il]ﬁeg,e4029’$lu htrmolm @iahibsemyihdng (12(10\/\01L) was added for 10
|nde ende t ex erinents (seven runs in total

oMo o5 | VRS SR IO LA ¢ d ‘Féeaﬁﬂﬁg migkHs 8 §vas heated to
( T
dé%ésﬁl%(gﬁ 02%)618 5@16? dﬁlié)% da?%re\d@wlﬂ%lk Fglpﬁéﬁ?;@graﬁsferred dropwise
c onial aeda@nute do a rédVEjVPbEﬂlahEng SHINEOH (Z(D%)Rﬁﬁled t® 51@gAﬁfér stirring for
bovine insulin gma 10516)) S were wash
i né do#team an’é’fadﬁ?’f fhe é’rWEN/?a(%W% eftgrefl thepugh élﬂhren)Thf3 gplution was
4 =S [
of Stk RS, AcHERol AR AT CEmBIRlr b b Wi water and
10smiradcl sdtiuut etdotide sohition, tried on@diigSOL @ﬂlﬂtdm@h‘rkéted under vacuum.
Cells were incubated for 1 hour before the furt
ao@h@ bEviopoljdaplptainpd yasyreerssigllize fromatPyO (9 alVﬁlﬁQﬁ g (78%) of a

g@lt)(ﬁ | on of 50ng/m . Al treatnments were carried

ri pI icate. Cells were incubated for 5 days at

37degC 5% CO2. After incubation, 15m of MIT dye
sol ution (Pronmega #&x02A) was added to each well
andfetwddl at es incubated for a further 4 hours. 100m

of ,St op/ Sol I sa olution (Promega #X401 A) was
adHEE AL, ev\%cll‘? @%2? he plate shaken gently

OVeh N Sliktul of AAAMLNVBIFEPPEMEB- 1-YnRt ygtﬁemle CheRPMihlB®chloride (1.0
e

| evel of proliferation was determn by nmeasuring the
abs®r Id@hloeoratthesmc(ﬂmqh)smdgtmﬂ}yﬂa@mee (kéﬁjeq) tiHpgdrablazigle (1.2 eq) was

oRER Ghal J5rf | BSB g PAF B e BT #7 Cr 3 | BRvor

tU@P&HZzn%edﬁa%zd P20 ORBbefiftaE experiments. Exanple
23 - Proliferation assay - LISN cells LISN cells (3T3

hI G- alé!)lllwb ((ES%(é)e&tlEﬁenSmoof\/\hM@hydd‘m -6dpatlind Hil-tihatl-@syl)-benzene-

r[]u? inc (%)3?) ?lq% %FpadC N 3@@ 1%]236%[5,(@%}2' l%/éréc\!eldnea3 vol), the acid
ﬂl&lld‘@gdl gdr%&g@%ov J%Srﬁ%hﬂn th& Y@?ﬂﬁgatﬁ’r%dbelow 5°C. The
ce ate

S I ncu serum free DI\/EM 4 ho
wassactenomedurandhsrepheded Z\MIG‘iCaanda;ltlged af the same temperature for 10 h.
concentrations (0.0041 -3ng/m finpal concentration) of

puMefha@a @D waerd ‘ml)ewerﬁ Rdded torhe Feagtiofegigure and stirred. After

(SO Lo Bl LIy T BB v

29%olutish @qubdds; 110%, aflepExeapb 8s1060)awdrebidded ta the mgheous layer and
concentration of 50- 60ng/m . Al treatnents were
caf’tﬂTeéiofOb 4@ miputes. |T&eulwwe@eﬂep@ratﬁér Ehg prgamistl e Mgp a washed with

%?%ﬁd %&tu%?e%eg)gmré %9@% S@"I"h? %1%?%10 %e]ye{ ag congentrated and

y prepared rorre

( Pétﬁmfﬁg @ 1P b} at@sl a@dd&ﬁﬁred Ol"lﬁ&ﬁllitdﬁ@bdas amteﬁmecplmml was added
shaken for 2 mns. The plate was further incubated at

r otntheanpducaand etirfase Thomredyct waalfiligyedtand driegrail S0t °C in a vaccum
st%bi Igise bef ore neasuring the | um nescence signal
i allac Victor plate reader. Figure 24 and 25
A-E show the activity of purified 6EL 1 nurine
nmonocl onal anti body, 6E1 1c HOLO and HOLO | gd n{ AA)
and H1LO and H1LO 1gd@ m(AA). The data confirns that
the HOLO and H1LO can inhibit tumour cell
prol | ferat| on i n V|tro Data coI I ocated for

. p— o ~ - I



were differentiated and treated as described in
exanple 2 1. However, the stinulation step was renoved

wO mosoekIm9 t 0 assess the basal |evel of AKT PCT/EP2008/051704
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25

phosphoryl ation in the presence of humani sed anti body.
The results show that thehumani sed anti bodi es at
concentrations up to 20ng/m, tiere was no increase in
basal AKT phosphorylation (Figure 30). In a paralle
set of experinments using the lung carcinoma cell Iine
AS¥&ld £166-194sal AKT phosphoryl ation |evels were
assessed in the presence of 0-20 ng/m anti body and
absence of ligand. Two different batches of HOLO a
negakioye control sanple and 11C1 1 (an anti body which
shows noderate activation of receptor phosphorylation,
s eto ki ylirten I Y-mTihgl-N3 d#ipsridinBagl-tAldZolphghhhorept-dt3-dimamine (1.0 eq)

o BedavE BR° kst B SRRy ey, O <. 2-chloro-1-
ﬁﬂ“ﬁeﬁﬁ?vﬁ?ﬁmp RN 4 (g B IO e 3299‘3&? )-benzoic acid (2

sheyynThe Hoavawe lmlxtums: neasiingd ¢ant andt rrabmcmmperfauﬁmt Tlhmd yhe mixture
in the _absence of |jgand appear to cause a sma

i nweé&@w@ e dbf‘é%féh eth@v@dswéﬁ‘h%wélbwa Hietd e ATuaEs NaHCO3,
S 803 oPRPRABSON Curt BRRMADS. TREGAGR. BRAULCALE IHRA by column

e res |ng vel's w erent bath
of clirain@foiggiphy Tkigg be alsman HOI0bEIGNRLD givaa lyelee sblid.
signal is unknown and this data is not supported by
an§“%4ﬁéﬂ experlnental dat a. In a parallel set of

SRR AP SRR Bt et as o

r eg OPt(OH, @ﬁ%&ﬂwmlcauzomwal\f msesﬁseﬂ) imt-hgsaasemnde 6.89 (1H, s);
of ligand stinulation. LISN cells were incubated in

thé5éKe@eﬁcé56{&§éﬂé¢ﬂ@ﬁlﬁﬁtbbéhles at a range of

at i 7 -20 mg/ M) for 30mns. A
tipﬁggﬁgw/ Q?%@%:E@Qn agoni stic antibodi es 11C1 1 and
BD556000 (Becton Di cki nson) were al so incl uded.

Control wells stinmulated with I1G-2 at 100ng/m can be
inéhuwedmnﬂhm@pﬁaﬁyhanﬁ@nmomVMGﬁmnﬁbWagowea@ﬂm@drps@m@ﬂﬂlOfﬂm

twpepareoB agk v SEAr FEMREL Wiy Gy ReaRuisbfio-phenyi-

mhbggmhﬁgqggqnﬁkg? dependent increase in receptor
phosphoryl ati on, he humani sed anti bodi es showed no

increase in the basal |evels of phosphoryl ated

receptor (Figure 32). Slnce cross-linking of surface
bound anti body hagi=hhe te t| to i nduce receptor
signal ling, the QF:ZFLQS— peated in the
presence of cross k|n ant i s were

i ncubated with a range of conc ntr gns pf del ected
anti bodi es mi xed wi th appropr it s | kN
antibodies at a ratio off 2:1 for 30n1n (Sigma 13382
for the humani sed antfﬁﬁd@@s and Si gma MB144 for the
nmouse anti bodi es). PhosBhoryl ati on of | G- 1R was
nmeasur ed using the DELFI A assay descri bed previously.
The results show that in contrast to 11C1 1 which

i ncreased the | evel s of phosph@ll ated receptor, the
humani sed anti bodi es showed no increase in basa

| evel s of phosphorylated receptor (Figure 33). The

S]; 0 Il%ilg‘rﬂg{ }Sg(%g% efid %Lﬂpwél dﬁﬁ@(p &glicg‘s a%n[he Bfost advantageous

Mupitoippities Ryedciing @ﬁtdesﬁablm@), dtd’iag&encﬁﬁﬁﬁﬂMOﬁf For gainthle, this form
were al sotested. NCI-H929 cells were plated into a

96wel | plate at 4x1 04 cells/ well in serumfree

media. Dilutions of the selected antibodies were added

in the range 20- 0.019 ng/m . Cells were incubated for

4 days at 370C before the proliferation was nmeasured

using a Pronega Cell Titre Blue assay kit (Pronega

G8081) Flgure 34 shoms t hat HOLO does not stlnulate

1 N PPN -



first two tunmour nodels (the allograft nodel and the
first col 0205 nodel) are nore robust. A contro

wa@edoslogsdy9 t hat gave a positive signal (i.e. sShPeEEP2008/051704
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i nhi bition of tunour growth) in these first two nodels
showed no inhibition in the second Col 0205 t unour
nodel study or the A549 tunour ggodel study, hence we
have nore confidence that the data fromthe first two
tumour nodels is nore indicative of activity of the
t ewmagnt idgody 80Mareldtivat hufiidith end ehamedynvemiemblgestsble at temperatures
Thﬁae ?ﬂg%%ional xenograft studi es have been carried
CI =1 1 or humani sed variants thereof. In the
fi1gd ﬁgﬁ(@ﬁl 3Ris 3Gk 1l &Xra@fen@@lbylaﬂ‘ﬁsm QA¥RALERFH ﬂa@tern 1llustrated in
HOLO:Fg in the Col 0205 nodel. In contrast to th
r eBlGHs cpmplsam eblarhctefstgupaaks &pprtobtena&elwag 0, évi2e rldé)38 13.704,

i hiBE 4%?”#%%@?5 i) 7Bt 4t b e PRATE 0,441, 19,940,
conyigl, S194P. | Bs@ PEPPRLIEL WY UHEY ea1 BALEERH TR 754, 26777

groups ‘wer'e PB osi t’i ve c¢codnt

ant$ bosly2e6ud, 20,07 elegranto, and nb@ﬂy chantetked Bp diffdeial scanning
showed any evi dence of |nh|b|t|n%>tunour growth with

t healeroetpt i(BRCHfillpsrtad e FdGaly aihichhiextnbis Howegleamagopum value at

reductlon t,e,0f tunour growmh relative to PBS
(p— thﬁ%&é§)£63 ﬁg irrelevant anti body contro

shm cﬁfﬁ%@%ﬂ g&t&h tid altaQfred USRYTa BFRWE AXN (59 Wﬂcé)o Differential
to PB No anti bodi es showed i nhibition of
t umumng roglm‘llmqtrgl @SWeist measheed] nyieg @vBerking Elmer Precisely (Diamond
an@g dycontrol. In a different xenograft nodel (MCF-7
tunour nodel), animals were treated with PBS,
6EFhil, pdKAnGlpha HRS | dahV 8 COMIRA BNEdRIMH: Ak 43('4 Methyl-piperazin-1-
|rrelevant anti body control. In this study, no
t r gatetiyht N g4 ouplyl Se(@apaided3 fyi-tnazel-2 hdamiRBStenyfHenzamide with 1.0
|rre vant nti control. In both studies
t ' @a piv etlhotgfae%ﬁteéwé?m% peifh %t.ac%tﬁt@% tGTRpRTce greforably between
dhe@rowt h (data not shown). In a post-study
al ysis, tunour sanples harvested at the end of al
t hThzcereat:tudu 8 perfemedas sesiftettle sarvemt esgpiably pekiprelssitanclbys methanol
hi st ochem str No evi dence for | G- 1R receptor
exﬁrr @fgétl%nové%w%%%\/%aﬁéwg ok cHich uey Psafi’é’&lyll-@l_@ or dioxane, or a
%ﬂ &. the sane | abell ed anti body positively
stalne ShV3T3 c4 tunour sanple and patient tunour
sampik eidvenlior ik exptiisedf Br ctdmplappasnebtlosi WhigheRcgovided by way of
activity of the antibodies between the initial Col 0205

st Wystrasioa vaht &g thereiorgshosldamt be wanstiyed ildmit thassgope of the invention.

R 12) SR TR Sy & oAb B P PO et piperazin-1-
st udi isevityl)ch-[dingktROL3 -@hwidans iyPaalyzoNe dilatigsh-phenyl] —benzamide

i nhibition of tunour growth are unknown. However, the
fact that the tunours derimdbancsdfonate. | east some of
the Col 0205 and MCF-7 cells |lines are receptor
negative (including the PBS control group) at the end

of 4@@4&@4@&@@@%@%&}1@1\11{54 ARMYI- 31(111%14@1!11131%1%&61 -2-ylamino) -

t hese ﬁartlcu ar experinents for assessin e in vivo
ef phoosdy -tehzamide - (@ ¢QR veast |dtse@livect mEx:anrpble (2¢ vol) at 65-70°C.

rece recycl i n ate the

FeNEbBE Dhet SR bt S bl vy Biea 5 CanepisnyThe mixture
'\quzagﬁg&ﬁed:?d bs_3p&r ﬁndl Hﬁﬁﬁﬁh@(ﬁfdr% lgr"ﬂi@tﬂ}o&@c@ ks 'ﬂ"tetelaeand dried in a
presence of HOLO (HOLO) antibody at 1.67ng/ m
pr exanedhyi drieFaghifi-60°89 Yitle =f §5-31% sStaping nodlticgepdist Swag = 236°C.
harvested at 0.5 hours post anti body addition. Al
ot her sanples were washed thoroughly with PBS at 3
hours post anti body addition before returning to
gromh nedia. Cells were then harvested at 3, 4, 5, 6,
7 and 24 hours post antibody addition and assessed for
| G- 1R expression by Western blot using a rabbit anti
IGF-1 Rb 020 antlbody (Santa Cqu sc713). Bi ndi ng was

I T 1 N2 "



relative levels of total IGF-1R in the tunmour sanples.
As shown in Figure 43A, treatnent with HOLO appears to

wh20e/0%59me | npact on total receptor in the 24-FCr/AP2ns/051704
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ti mefranme al though the magnitude of the effect is
substantially | ess than has been previously reported
(Cohen, 2005) In a second studyy groups of mce (n=6)
were i nplanted as above. Wen tunours reached a size
of 400-500mm 3 mice were dosed twi ce 72 hours apart

wi th 250ug of either control antibody or HOLO. 24
hours after the final dose, %gzg@ggnan r ecombi nant

| GF-1 was administered intra y. After 10 m ns,
tumours were excised and frozen in liquid nitrogen.
Total I GF-1 R DELFI A assay was perfornmed as descri bed
i n BEXdanplpeo®4s fohlntdnofagturinpe camippahdsofermulad eat ed wit h
I GF-1, no consistent changes in the phosphoryl ated
receptor |evels were observed conpared to the
untreated control group. Howevel, groups treated with

anti-1GF-1 R anti bodi es N showed a
llevel $ ( e 43B). A
e teBmflal tunmour sanpl es

reduction in total reoentor
simlar effect was segh |

fromthe efficacy study (data not shown). A conbi ned
study which investigated yNe effects on receptor
phosphoryl ati on and t ot al rEEEptor | evel s over tine
proved i nconclusive (data not| shown,). Exanple 34 -
Total I GF-1 R DELFI A assay m of tunour |ysate
containing 10 or 25ng of protei|n was | oaded onto ELI SA
pl ates previously coated wi n anti IG-1 R capture
anti body 2B9 (see exanplr,)¥3). Plates merqgjncubated
overni ght at 4C and then washed in TBST. 100m of

pol yclonal anti IGF-1 R biotinylated anti body (R&D
Syst ens  BAF39 % t 400ng/ m 1 n4%BSA/ TBS was added to
o aORAWEEI0r el ligseed IS 1 hour at room

te t : ' Ot

g 4 %t FUBHEE e SAURY Sl Aydibich, Ffbgtly WHinelr or branched
1/ A1RQID cekildalityl growpasonadaiag fioan daiohl nedrboraa@dmisneifh@t@akethyl, alkoxy,
for 1 hgur at roomtenperature. Plates were washed in
TBSPandaligarinogndsEialisgh&iteRment sol uti on (Perkin
Ekgﬁgoggﬁgylg%L4added to each well and incubated for

| O'm ns. ¥ e resol ved fl uorescence signal was

MeRS iy @ dfshd@llowitgt | ac Victor nultil abel plate
reader . SEQUENCE LI STI NGPROCESS FOR THE SYNTHESI S OF o
2- (AMINTY HEAZDS EEhGeVIbEINDS 2 AgbstitwiasFaragHhercpORSpgeany combination,
prQ§qptoﬁnv%ntigp.rel tesogo %QJ qHstrigk:pgf 83%:°Gn;1 OUDS
syfit He's P HGE diOShREy RR QBT {4 cé‘ﬁ%oﬁ??&ss AV hgt PRE> ¢ sroup
f opdRhiRink fion{ | Yo Yt&BorREtBmYSERUbroaRt S8 dyahdarddydlRsdyne

ki nase inhibitors and nore particularly as c-kit and

b b ahetérpdrybgtoop suchTise?, gr ouApyRUy lagrduiRavhi¢hdeay additionatly bear any

L g 85570 SR B8 o R G Rr: ro
al {1 PERrBh atdmdl BREYLARP anPalRGMDI |1 S1Ng group; mis

0-5 and nis 0-4; the group R3 répresents an aryl or
an(ilnet veareyibegdoing aemeies betédoeytlicrgraupasuch ab doredxample 2-thienyl, 3-

BA .G?ﬁgN.OF THE. | | i Ki o
r eggﬁ?{y 'T‘F%%ly]o i 'thl&glof{}%el\gé%é[ﬁ% l@ﬂgﬁlaé’lt k ﬁg%?la]%{rqli?@ﬁ any combination
LT 8RSHELr biife SRlsBhRAls g%f?%g @ﬁfogeﬁzfaﬂﬁylt %ohy BRfafMng from 1 to 10

resi dues of proteins thereby activating or

I neabonvatbmegrifigroaletityt,and dlkoky;on pat hways. These
proteins are known tq be_involved in many cel |l ul ar

me e aRTisEEsthe WsPTHPItREeE of disruption, lead to

di sorders such as abnormal cell proliferation and
mgration as well as inflanmation. As of today, there
are about 58 known receptor tyrosine kinases. |ncluded
are the well knowmn VEGF receptors (Kimet al, Nature
362, pp. 841-844, 1993), PDG- receptors,c-kit, FlIt-3
and the FLK fam ly. These receptors can transmt

I a T o 1 o I 1 N1 - ~ -~
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at any one ring position, of one or nore substituents
such as hal ogen, al kyl groups containing from1l to 10

w@ 2008098984 ons, trifluoromethyl, cyano and al kOoRgT/EP100§/051704
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a heteroaryl group such as 2, 3, or 4-pyridyl group,
whi ch may additionally bear any conbinati on of one or
nore substituents such as hal ogen, al kyl groups
containing from1l to 10 carbon atons, trifl uoronethyl
and al koxy; (iii) a five-nenbered ring aromatic
het erapcydisatoongatgopmderoperasrd afra @aophé oLformikr(yY): 3-
t hi enyl 2¢;hiﬂzolyl, 4-t hi azolyl, 5-thiazolyl, which
R dha ymEEar any conbi nati on of one or nore
supst HFuent s lisuch as hal ogen, an al kyl group
cont ai nizfg fPom4 to 10 carbon atons, trifl uoronethyl,
and al kQxy; conprisi?g the steps consisting of : a)
cyclisatiron at roon# hperature of a conpound (1V):
(IVYWth an internmediate Int4 of formula: Werein Ra
can be methyl, trifluoronmethyl, isopropyl or a phenyl
opWithreal ihtgrserbatt Intdtfdommnda:R2, R3 and n are as
descrd bed above, to forma conpound of a (I1I1):
Wiergln R2, R3 and n are as descri bed above; b)
redy€irng the nitro group of said conmpound (I11) to
form aggongpeynd of fornmula I1: Wierein R2, R3 and n
are as descri bed above; c) coupling in an aprotic
sol vent a conpound of (Il1): with a conpound of fornula

IntS: Wierein Rb is a droxyl .or al kgxy or. hal ogen .

ar SU5"Hh G2 e SRS e e BRORY e, P r Gty substituted
COPRPRAR Phndd dre ab BeRRBePhiE! red embodi ment, in step

c) the compound (I1) is treated with 3.0 equival ent of

Leto ®racicdmpodnd of faddeld (Fld):a sol ution of 1.0

equi val ent of ester (IntS). Beside, the Lewis acid is

trinmet aln jumlIn still another preferred

enp%g' , ih st c) a solution of 1.0 equival ent of
acid c i deStntS) is added to a solution of 0.8
equi val of the coppound of formula Il. Here, the
reaction 1%s perfornéu‘}n basic condition and the base
can be for exanple triethylamne. In still another

preferred enbodi nents, in step c), 1.0 equival ent of
t h&Vheoaip BANRKI3 ofid f arcrasldasdribed sbaoeupl ed with 1.1
equi val ent of benzoic acid (Int5). This reaction is
performed using an activating agent, such as the
Mukai , i ] ¢ R
o AR InFES St 2 S S0 Aol B ) WThorm  compound of
W fotmwRt(@r: and the precipitated product is isolated by
filtration. In step b) of the nmethod as descri bed
above, e Hggppund of (11) obtained by reduction of
n

th@@? 'r €3po Ry tro conpound is perforned by
hydrdg i onS~4dhe hydrogenation can be perfornmed with
a cat al such as Raney Nickel and the reaction is

perfor 2in a polar M}otic solvent such as methano

or wat r tion mxture is
diIueg%@§;1%3ag%gkﬁéﬁg%g%@g%ﬁggﬁbitated product is
isolated by filtration. In still another preferred
enbodi nent, in step a), the cyclisation is perforned

i nOesipingciordiaprais satvent 4 eammouad of Porpetaidbh 20- 300C.
The. base can be. pot assi carbonate and the reaction
iSWHEFfBPﬁQHWfWH§HB®Fi?gglotic sol vent such as

nmet hanol or ethanol. The nethod depicted above may
further conprises the step of preparing a conpound of
(I1'V), conprising the reaction of an intermediate Intl
of formula:Wth Int2 of fornula: € Ra T OlInt2 And
Int3 of fornmula NHASCN, Wherein Ra, R2 and n are as
defi ned above. Preferably, this reaction is perforned
in aprotic solvent such as acetone. Al so, the reaction
m xture i s advantageously diluted with water and the
preci pitated product is isolated by filtration. Unless

T o o N 1 " T Y



conmpound or group is replaced with any desired group
that is substantially stable to reaction conditions in

wa@eoogngsoat ect ed form or when protected usi ng aPCT/EP2008/051704
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protecting group. Exanples of preferred substituents
are those found in the exenplary conpounds and

enbodi nents di scl osed herein, ag well as hal ogen
(chloro, iodo, brono, or fluoro); alkyl;alkenyl;

al kynyl; hydroxy; al koxy; nitro; thiol; thioether;

im #yano; am do; phosphonato; phosphine; carboxyl;
thlocarbonyl sul fonyl; sul fonam de; ketone; al dehyde;
Xygen (-0); haloal kyl (e.g., trifluoronethyl);
kyl , which may be nonocyclic or fused or

NO(R}, sed pRItSeyclic (e.g., cyclopropyl, cyclobutyl,
cycl opentyl, or cyclohexyl) or a heterocycl oal kyl,
whi ch nay be nonocyclic or fused or non-fused

p'og\é‘?% KE’I Le rr%'rdﬁ?‘f&?, ro}r:]%lk'og%g ko g?f) %{ﬂu?)' %‘D%]O 8’9%[“} aregs described

fU@&Qze%f&%ﬂcHﬁﬁQur%ﬂF‘oY&hlanﬁW' or heteroaryl
(e.g., phenyl, naphthyl, pyrrolyl, indolyl, furanyl,

t hleﬁhﬁenljcthodrqﬁmmol y\Ivheranan olopl ¢) ths wﬂmpomtﬂ of formula (ID) is treated

t hi I t lLyl, tet al yl
qu]l)vﬁéoﬁ (%ggulv:{létgz A 1§ ﬁs{fi ra% ds %@qq)l%r aiﬁ%l %/9211 (hfp Y{) eql)lllvalent of ester

py g 952|nyl pyrlnidlnyl benzi m dazol yl ,
zothrophenyl or benzofuranyl); amno (primry,
sed.ohndanythodof dlent 2 a:rl;e)em BRAGCMIs adONHR M e BXHA GO,
NH2; SO2NH2; OCHF2; ;. OCF3; and such noieties may
al éoTheemetb@q* eﬁ%irmyls\rrbf‘é@mtlmﬁfea chy selutiQpselgl.p ieigjvalent of acid chloride
st bri X I
{)Iﬂfg)t ug% eéi t?rg sgﬂﬁ?n 8{;)1 (21 F% %91%”91 tuor hrts co%gl%lng %f %rmgla (ID).

Wl 5 T methed bt UERT 4, Salcesh af rEzEdﬁGh $§11§é?fo%1@&l ﬁﬁbasicfbondltlon
certain enbodlnents the term "substituent" or the

adp ebtei method ofbe it Jitvitein dfedise sdrighdamiei t uent

Sekeﬂiﬁ o5 iy P VR BE PR ek <o ey gl kufund.gf formua
%I?)' @%M&ﬂl@@%ﬁﬁ'l 1 é&ﬁ‘us%[e)ﬁ{ ofl?enQ&E%Eﬁ%IM%)l an aral kyl, a
heteraral kyl, a haloal kyl, -

NRIB () thidlof daihaT ther@Rﬂﬁ: req@ofian as pe‘nfdrmed uging an activating agent.
haI oaI koxy ‘% g -NR1 1R12, -SR13, -C(0O OR13,
) )&thelqj& jhe a@y@@g@ge@m é\/lukalyarnas Reagent (2-
) NR13S(O rR14, -0S(0)rR14,
Sygwﬁﬁ&ﬁnﬁﬁﬁéPw¥§§&%§§ﬂéﬂd -NR 3, whereinr is 1 or

2; 1RITHe @stloRlacehrdih@io eBdh 106bBfeireiCeras Bthe reaction mixture is diluted
indegendently, H, an optionally substituted al kyl, an

opwrt Fetqryngd dsreeipitas enoriec‘rﬁys 1solawdcb>mﬁ1@arwm y
t k b t
SvRP O R Ko¥ding 30 SRCODIR bbe HRE Sl Wasrsin in,sep b) the

0 pédrﬁmlnhrbfwhﬁﬂa tyy sifaihel B RaMaicRalrkd eor?e@p&ﬁl‘iﬂg)ﬂﬁjo lc¥mpound is

substituted aryl, an optionally substituted
hep@ﬁn&m#byhaWDQQWMQnalIy substituted aral kyl, or an

C BT e st o € SRt BBEHOLiaGRh irprRggedan o calyst

at i RehRdndifo LR d AR, vvherémb*carasfgt 1§Rta &lpmeﬁéroal kyl O

optional Iy substitutéd heteroaryl;

f ot4.dde malosiisirodaimel lam;ereluml’he peden tsl gerfoi-ﬂnedam a polar protlc solvent.
optionally substituted alk an optional

su batiheureessapeceriing thﬁalabﬁ orﬁlsﬂrrlg I b by thgreaption mixture is diluted

[, an

groné??gﬂgggg%ggﬁﬁ&%iéﬂgﬁ %géﬁ% ghgg%gyonally
S UDGt Theltredhdie bedoadivig| toadiky bf tld p@emadhﬁgl alldiphs, wherein 1n step a) the
substituted aryl, an optionally substitutedheteroary
anCyssationas PTosIBG 1 hasicec@ndifian Ryd tomperaiyre Hetiash 3|0+3>9
substituted heteraral kyl. In certain enbodi nents, the
term "substituent” or the adjective "subst i t ut ed"
refers to a solubilising group. The term "sol ubilising
group ~means any group mhrch can be substantrally

o " o o o o o



amoni um t hi ocyanate and acetyl chloride in aprotic
sol vent, preferably acetone. Conmpound (VII) is

w@bdoaiossoa by cyclisation of conmpound (VII1) w PEI/EP2008/051704

10

15

20

br onroketone (Int4a) in basic condition, preferably

wi th potassi um carbonate in polar protic solvent such
as net hanol . Conpound (VII) is yeduced to form
compound (VI). Preferably, the reduction reaction is
performed with a catal yst, such as a reactivated Raney
NiEkémﬁﬁﬁﬂmd@ﬁmmnihhwmawhwéepeﬁﬁquﬁﬁmnncamomﬂcoholic

g?gli{% aﬁ%ﬁqfl C?Etlwg{ﬁ:,/ g’glt@feﬂlb (e:lgga%ﬁgtg *l_sﬁ)fe ‘%ﬁ‘? ntaﬂg)lar protic solvent.
pr F$. eﬂfeqia&flocgg(%roﬂﬁ#%to o-liﬁeofrt?@?rtelﬁ&gné: aﬁm%e AP comprising the step of

performed un e trans rogenation

cop@piringns . oKﬁfﬁGBnd oMe@Irhue HEVE cbhiprlﬁﬁgneaumdg(a‘ﬂ) int@mediate Intl of
obtalned by using different conditions: i) Werein Rb

i sfogmg Xy group, the ester (IntSa) is coupled with

(M) using trinmethylalum niumas activating agent in

aprotic solvent such as dichl oronet hane or tol uene.

ii) WiereiNiRb is a hal ogen such as chloride, the acid
chﬁbhfggzjﬁntSa) is coupled with (VI) in basic

condi ti using preferably triethylam ne in aprotic
sol vent \gjich as; kchloronethane.iii) Wherein Ro is
hydroxyl group, e carboxylic acid (IntSa) is coupled

with (VI) using activating agents such as Mikaiyama's
Reagent or HOBt/EDCI in aprotic solvent, preferably
ithimé2 phipemelacon is explained in detail in the
exanples gi ven bel ow whi ch are provi ded by way of
illustration only and therefore should not be
cofistrBad to limt the scope of the invention. EXAMPLE
1 I§%£etyl ? (2-met hyl -5-nitro-phenyl)-thiourea In a
r eactor ff%oduce amoni um t hi ocyanate (25 kg, 328.43
nol ), acetyle chloride (24 kg, 337.53 nol), acetone
(225 L) and 2-nethyl-5-nitroaniline (Intl) (42 kg,
278n0An3oif)fornigaeLaCNr e was mai ntai ned at 25 100C

for approximate|ly 4 hours. ter (413 L) was added and
reg@Fﬁﬁ%Rﬁaﬁf Wﬁésg?ﬁ?q%%?Y%r approxi mately 1 hour.

Th
di ?% (@glr%g%éﬁ&ﬁeﬁlﬁ%ge%gm ucté I?%gg% Lgﬁw@hﬁ%ddﬁl %mnc SOIV)?nt
dr2erTied ndBhdlOaddCrding & dlaim 814)°/OWHI3H:1111\|NR (MBS dhidire isddiluted with
= 12.37 (IH, s); 11.68 (IH,_ s); 8.68 (IH d, J=2.5

szvatega the |ppq:01m‘@ted p;(gdt@t isdsolatpg by fiftratign( | 4 d,

2671 Mﬂjﬂ ih E%ru; of bie ZorhBald™ 11253) Wh%emal%gtﬁlcat 80% relative

EXI‘&M?HE and thermodynamlcall stable at temperatures below 200°C.
(2- thhyl -ni tro-phenyl)-(4-pyridin-3-yl-thiazol - 2-yl

) - am ne In a reactor, introduce nethanol ( 1120 L),
potaSS|un1carbonate (287 kg 2076.70 nmol) and
phenyl )-thi ourea (67 kg,

| -acetyl - 3- (2 ne 7h- 5- W tr

264.53 nol). d| n yI et hanone (Int4)
(52 kg, 259. 96 nD was“-t8en ature
mai nt ai ned at 25-30 0C for 4 hours A (6%2 L) was
added to the reaction ngXxt ure’ang s€ipita tltered,
washed with water and dg éﬁpropy pet her. The product

was then dried in a tra ier at 45-500C. Yield =
95% 1H NWVR (DMSO-J 6) ¥ d = 9.83 (IH, s); 9.60 (IH
d, J=2.5Hz); 9.18 (IH, d, J:I.agbh); 8.53 (IH, dd,
J=A.6, 1.5Hz); 8.27 (IH dt, J=8.0, 1.9Hz); 7.80 (IH
dd, J=S.2, 2.5Hz ); 7.66 (IH, s); 7.48 (2H, m; 2.44
(3H, s). M5 (ES+) mz = 313. 1 (MtH)+; (ES) mz =
311.3 (MH . M = 225C. EXAMPLE 3

4- Met hyl - N3- (4- pyridin-3-yl -thiazol -2-yl)-benzene-
1,3-diamne In a reactor, a m xture of

(2-nmet hyl -5-ni tro-phenyl)-(4-pyridin-3-yl-thiazol -2-yl
)-am ne (40 kg, 128.06 nol), Raney N ckel (2.7 kg,

46 00 nDI) and nethanol (600 L) was marned to 40 45C

T | I o



The pol ynorph of this formis characterized by an
X-ray diffraction pattern illustrated in FIG I,

wa@upnIirNng characteri stic peaks approxi nat el yPGr/RBS)8/051704

10

15

20

9.120, 11.038, 13.704, 14.481, 15.483, 15.870, 16.718,

17.087, 17.473, 18.224, 19.248, 19.441, 19. 940,

20. 441, 21.469, 21.750, 22.1 1g 23.319, 23.763,

24. 120, 24.681, 25.754, 26.777, 28.975, 29.609, 30.073
degrees g, and is also characterized by differentia
scelrmmiotayized| by i et XergyDSfractibms pattered compiiigg | characteristic  peaks

psmngtigied orlod Byt dTRRkaltTdh Hiier SAPL TR g 15. 17087
using; s BM%@HM@S(WMW?@@@O 2001 eﬁﬁ@69 aby. swnm NG, 23.319,
calorimetry (DSC) I's measured using a Perki'ng El ner

Pr 22763124 10D} 21651 2B3G), 26171 75 28 O7§.as.§19, BO0AS cerdes 6.
obtalned b treatenent of )
vl rfgem racegudigt fyiclum 22 of a compound of formula (IX),
- r -y -
lééé%geg}n&gb ff'eﬁ&]\{l.abgcltagm g%lllglt&%e 10% éﬁkﬁ)nt] a{wghglg Iﬁ%&}/mum value
nemh@pﬁﬁmhﬁ@nug7agHﬂo3aC a SU|tabIe tenperature,
preferably between 20-800C. The reaction is §¢rforned ,
i nz‘h A meths) fer sespyiens a pelgmerml foym pb campawid/dNd agngedingtp claim 22,
hanol , or et han t.one .s ne
s 8 odHar B R B aRd P ne B PR P - pyridin-3-yi-
t hﬁﬁ&%l 2 Uinsind )OPHRAYI]-BRnda$ni@X PlvathNGfcthdhcQMBINR €add VBN temperature
bel ow which is prOV|ded by way of illustration only
anUHMh@I%Q&@%Sshould not be construed to limit the

gggr of t F&@:ﬁ ent %f‘ nﬁ’;hﬁlf?%]‘e alrrﬁaa%{agl? 1s%erftorrned in a polar solvent.

4 26 T%trﬂéfhocpbfp&&ﬁﬁm vJI%fe'f@ih@%a)cﬁon is performed by using 1.0 equivalent of
N-[ 4- et hyl - 3- (4- pyridin-3-yl-thiazol-2-yl am™no) E% 9

| ] methensalforde acrét hanesul f onate .

4- (4- Met hyl - pi per azi n-

1-yl methyl)-N-[4-net hyl -3-(4-pyridin-3-yl-thiazol -2-yl
am no) phenyl] -benzamde (1.0 eq) was dissolved in

et hanol (4.5 vol) at 65-700C. Methanesul fonic acid
(1.0 eq) was added slowy at the sane tenperature. The
m xture was cool ed to 25-300C and mai ntained for 6 h.
The product was filtered and dried in a vacuumtray
drier at 55-600C. Yield = 85-90% Starting nelting
poi nt Snp = 236C. CLAIMS 1. A process for manufacturing
a conmpound of formula | O a salt, or a solvate
thereof, wherein R and R2 are sel ected i ndependently
from hydrogen, hal ogen, a |inear or branched al kyl,
cycl oal kyl group containing from1l to 10 carbon atons,
trifluoronethyl, alkoxy, cyano, dialkylamno, and a
sol ubilising group, mis 0-5 and nis 0-4, R3 is one
of the following: (i) an aryl group such as phenyl or
a substituted variant thereof bearing any conbination,
at any one ring position, of one or nore substituents
such as hal ogen, al kyl groups containing from1l to 10
carbon atons, trifluoronethyl, cyano and al koxy; (ii)
a heteroaryl group such as 2, 3, or 4-pyridyl group,
whi ch may additionally bear any conbinati on of one or
nore substituents such as hal ogen, al kyl groups
containing from1l to 10 carbon atons, trifl uoronethyl
and al koxy; (iii) a five-nenbered ring aromatic

het erocyclic group such as for exanple 2-thienyl, 3-
thienyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, which
may additionally bear any conbi nation of one or nore
substituents such as hal ogen, an al kyl group
containing from1l to 10 carbon atons, trifluoronethyl,
and al koxy; conprising the steps consisting of :a)
cyclisation at roomtenperature of a conmpound of
formula (1V): Wth an internmediate Int4 of fornmula: O
R S Br Int4 V%ereln Ra can be nethyl, trlfluoronethyl
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